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OPERATIONAL AMPLIFIER SELECTION GUIDE

Series 52
TYPE SN52702 | SN52709] SN52741 SN52747 | SN52748. | SN52770 { SN52771 | SN52558 | SN52101A SN52107
e Dual 741
Wide BW, | - reral ""e'""""ed Duat E":;lded super s | Supers _ua&p_ Precision | Internally | UNIT
10 , uper uper in 8-pin
FEATURES General | o se | S0P (ran D pe OpAmp | Compensated
Purpose Gen. Pur. Gen. Pur. ‘Package
Tnput Offset Voltage, Max 5 5 5 5 5 4 4 5 2 2 mV
Input Offset Current, Max 500 200 200 200 200 2 2 200 10 10 nA
Temperature Coefficient of 10 6 7 7 7 10 10 7 3 3 uVIPC
Input Offset Voltage, Typ
Input Bias Current, Max 10,000 500 500 500 500 15 15 500 75 75 nA
Voltage Amplification, Min 14 25 50 50 50 50 50 50 50 50 V/imV
!
Stew Rate at 17 03 | os 05 05 25 25 05 05 05 Vius
Unity Gain, Typ
Unity-Gain Bandwidth, Typ 30 5 1 1 1 13 1.3 1 1 1 MHz
Min Supply Voitage +6, -3 9 x5 +5 +5 +3 +3 +5 *3 +3 3
Max Supply Voitage +14, -7 +i8 +22 22 +22 +22 +22 22 £22 122 v
input Voltage Range, Min | 0.5 to —4 +8 +12 +12 +12 12 +12 +12 +15 x15 3
Differential lnput +5 +5 +30 +30 +30 30 +30 +30 +30 +30 v
Voltage Rating
Internal Compensation No No Yes Yes No No Yes Yes No Yes
Offset Adjust No No Yes Yes Yes Yes Yes No Yes Yes
input Protection No No Yes Yes Yes Yes Yes Yes Yes Yes
Output Protection No No Yes Yes Yes Yes Yes Yes Yes Yes
Series 72
TYPE SN72702 |SN72709 | SN72741 SN72747 | SN72748 | SN72770 | SN72771 | SN72558 { SN72301A SN72307
Wide BW, G " Intemally Dual Extended Dual 741 Precisi . " v
enera
FEATURES General | Compensated, s~7;741 BW, | Supers | Superg | in8pin o'”:'“" cﬂmm t"ed T
se
Purpose urpe Gen. Pur. Gen. Pur. Package pAmp mpensa
Input Offset Voltage, Max 5 75 6 6 6 10 10 6 7.5 75 mV
Input Offset Current, Max 500 500 200 200 200 10 10 200 50 50 nA
Temperature Coefficient of 5 6 7 2 7 10 10 7 & 6 vrc
Input Offset Voltags, Typ “
Input Bias Current, Max 15,000 1500 500 500 500 30 30 500 250 250 nA
Voltage Amphfication, Min 1 15 20 20 20 35 35 20 25 25 V/mv
Slew Rate at
5 . 1.7 0.3 05 05 05 25 25 05 05 05 V/ps
Unity Gain, Typ
Unity-Gain 30 5 1 1 1 13 13 1 1 1 MHz
Bandwidth, Typ
Min Supply Voliage 46, —3 +g9 15 +5 5 +3 +3 +5 +3 +3 v
Max Supply Voltage +14, -7 +18 +18 +18 +18 18 +18 +18 +18 +18 \"
Input Voitage Range, Min | 0.5 to —4 +8 +12 +12 *12 E3 )] +11 12 +12 +12 \Y
Differential input 5 5 30 30 30 30 30 30 30 +30 v
£ 2 * E + + * E3 3
Vohtage Rating * * *
Internal Compensation No No Yes Yes No No Yes Yes No Yes
Offset Adjust No No Yes Yes Yes Yes Yes No Yes Yes
Input Protection No No Yes Yes Yes Yes Yes Yes Yes Yes
Output Protection No No Yes Yes Yes Yes Yes Yes Yes Yes
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LINEAR CIRCUIT TYPES SN52101A, SN72301A
INTEGRATED CIRCUITS HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

L Low Input Currents e  Designed to be Interchangeable with
e  Low Input Offset Parameters National Semiconductor LM101A and LM301A
®  Frequency and Transient Response e Nolatch-Up

Characteristics Adjustable e  Large Common-Mode and
e  Short-Circuit Protection Differential Voltage Ranges

. Null ili e  Same Pin Assignments as
Offset-Voltage Null Capability SN52709 and SN72709
description

The SN52101A and SN727301A are high-performance operational amplifiers, featuring very low input bias current and
input offset voltage and current to impreve the gccuracy of high-impedance circuits using these devices.
The high common-mode input voltage range and the gbsence of latch-up make the SN52101A and SN72301A ideal for
voltage-follower applications. The devices are protected to withstand short-circuits at the output. The external
compensation of the SN52101A 3and the SN72301A sallows the changing of the frequency response (when the
closed-loop gain is greater than unity) for applicgtions requiring wider bandwidth or higher slew rate.
A potentiometer may be connected between the offset-null inputs (N1 and N2), as shown in Figure 8, to null out the
Offset vonage
The SN52101A is characterized for operation over the full military temperature range of —55°C to 125°C; the
SN72301A is characterized for operation from 0°C to 70°C.

terminal assignments

P DUAL-IN-LINE
J OR N DUAL-IN-LINE L PLUG-IN PACKAGE PACKAGE Z FLAT PACKAGE
PACKAGE (TOP VIEW) (TOP VIEW) (TOP VIEW) (TOP VIEW)
. OFESET com our. OFFSET OFFSET
Moo cow e wr ma we cowe Ve, mr mgr R e oxmve o b
wlfnlle][n][w][e][o] | i N v s |[7161] 5] ONORCNORO]
- ' N\ Ve i A 5 J
weur (8))] ovrevr
NON- 4 oFrseT r 1
t[la[lsflaf{s[{s]? weor == TAzH3H @@ééé@
g
NN T e e Ve N PIN 4 1S IN ELECTRICAL oFFSET W NN e (.P ~ ot W Now- v o
cow weur CONTACT WITH THE CASE prov et weyweor Y
o
o

NC—No internal connection )
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN52101A | SN72301A | UNIT

Supply voltage Vgoo+ (see Note 1) 22 18 \
Supply voltage Vec-— (see Note 1) —22 ~18 v
Differential input voltage (see Note 2) +30 +30 v
Input voltage (either input, see Notes 1 and 3) +15 +15 \
Voltage betWeen either offset null terminal (N1/N2) and Vee— —05t02 —05t02 A\
Duration of output shortcircuit (see Note 4) unlimited untimited
Continuous total power dissipation at {or below) 55°C free-air temperature (see Note 5) 500 500 mwW
Operating free-air temperature range —5510 125 O0to70 °C
Storage temperature range —65t0 1560 | —6510 150 | °C
Lead temperature 1/16 inch from case for 60 seconds J, L, or Z Package 300 300 °C
Lead temperature 1/16 inch from case for 10 seconds N or P Package 260 260 °C

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the
zero reference level is the midpoint between Vg and Voe—.
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less.
4. The output may be shorted to ground or either power supply. For the SN52101A only, the unlimited duration of the short-circuit
applies at (or below) 125°C case temperature or 75°C free-air temperature.
5. For operation above SSOC free-air temperature, refer to Dissipation Der'ating Curve, Figure 1.
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CIRCUIT TYPES SN52101A, SN72301A
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

voltages specified
Throughout this data sheet, supply voltages are specified either as a range or as a specific value. A positive voltage

within the specified range (or of the specified value) is applied to VcC+, and an equal negative voltage is applied to
\olomm

electrical characteristics at specified free-air temperature (see note 6)

SN52101A SN72301A
PARAMETER TEST CONDITIONST UNIT
) MIN TYP MAX MIN TYP MAX
\Y ! F: | Rg = 50 k2 25°¢ 08 2 20 75 \Y
t t volt = m
10 nput ofiset voltage s Full range 3 10
Al te ture coefficient o
a0 verage temperatur eten Full range 3 15 6 30 | uv/°C
of input offset voltage
25°C 15 10 3 50
o Input offset current nA
Full range 20 70
Tp=-55"Cto25°C 0.02 0.2
Average temperature coefficient Ta=25°Cto 125°C 0.01 0.1 o
Cd]{e] . g g nA/°C
of input offset current Tao=0Cto25C 0.02 0.6
Ta=25°Cto70°C 0.01 0.3
) 25°C 30 75 70 250
hB Input bias current nA
Full range 100 300
Vi Input voltage range See Note 7 Full range +15 12 \Y
Vee: =#15V, |25°C 24 28 24 28
v Maximum peak-to-peak Ry =10k Fult range 24 24 v
oep output voltage swing Vee: =215V, [25°C 20 26 20 26
Ry =2kQ Full range 20 20
i i . Vees =215V, o
Large-signal differential 25°C 50,000 200,000 25,000 200,000
Avyp L Vpo=z10V,
voftage amplification RL > 2k Full range | 25,000 15,000
ri Input resistance 25°C 15 4 05 2 M
. ) 25°C 80 98 70 90
CMRR Common-mode rejection ratio | Rg =50 kQ2 dB
Full range 80 70
25°C 80 98 70 96
AVee/AV)o Power supply rejection ratio Rg =50 kQ dB
Full range 80 70
No load, 25°C 18 3 18 3
Ice Supply current No signal, mA
See Note 7 125°C 1.2 2.5

T All characteristics are specified under open-loop operation. Full range for SN52101A is ~55°C to 125°C and for SN72301A is 0°C to 70°C.
NOTES: 6. Unless otherwise noted,Vgocs = 5 V to 20 V for SN52101A and Vce: = 25 V to 15 V for SN72301A. All typical values are

at Veogs = £15 V.
7. For SN52101A, Vegs = £20 V. For SN72301A, Vog: = 16 V.

For ordering instructions and mechanical data, see the SN52741/SN72741 data sheet dated November 1970.
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CIRCUIT TYPES SN52101A, SN72301A
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

DEFINITION OF TERMS

Input Offset Voltage (V|Q) The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rs)
are inserted in series with the input leads.

Average Temperature Coefficient of Input Offset Voltage (av]0) The ratio of the change in input offset voltage to the
change in free-air temperature. This is an average value for the specified temperature range.

(VIO@TA(1)) — (VIp @ TA(2))

TA(1) = TA(@2)

Input Offset Current (1)o) The difference between the cutrents into the two input terminals with the output at zero
volts,

ayio = where Tp(1) and TA(2) are the specified temperature extremes,

Average Temperature Coefficient Of Input Offset Current (aj10) The ratio of the change in input offset current to the
change in free-air temperature. This is an average value for the specified temperature range.

(o @ Ta(1)) — (o @ Ta(2))

TA(1) —TA(2)
Input Bias Current (1;g) The average of the currents into the two input terminals with the output at zero volts.

oo = where T (1) and TA(2) are the specified temperature extremes.

Input Voltage Range {V|) The range of voltage which, if exceeded at either input terminal, will cause the amplifier to
cease functioning properly.

Maximum Peak-to-Peak Output Voltage Swing (VoppP) The maximum peak-to-peak output voltage which can be
obtained without waveform clipping when the quiescent d-c output voltage is zero.

Large-Signal Differential Voltage Amplification (Ayp) The ratio of the peak-to-peak output voltage swing to the
change in differential input voltage required to drive the output.

Input Resistance (rj) The resistance between the input terminals with either input grounded.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage

amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting
change in input offset voltage.

Supply Voltage Rejection Ratio (AVC(;/AVK)) The ratio of the change in power supply voltages to the change in
input offset voltage. For these devices, both supply voltages are varied symmetrically.

THERMAL INFORMATION

DISSIPATION DERATING CURVE
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CIRCUIT TYPES SN52101A, SN72301A
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS
MAXIMUM PEAK-TO-PEAK

INPUT OFFSET CURRENT INPUT BIAS CURRENT OUTPUT VOLTAGE (WITH
Vs Vs SINGLE-POLE COMPENSATION)
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE vs FREQUENCY
5 ¥ e

vees = 418 V|
28 . s e +i R T 10KD »L\

T

Maxirhum Peak-t0-Peak Output Voltage

Ij0—Input Offset Current—nA
Iy -Input Buas Current—nA

1 sNs2101A
. sNeszioth
m\;___;f .

S S E R o
]
0 IS T B B 0 S D —_— H >
75 50 -25 O 26 50 75 100 125 75 —s0 -25 ¢ 25 50 75 100 125 10M
Ta Fres-Air Temperature—"C T a—Free-Air Temperature— C f - Frequency - H/
FIGURE 2 FIGURE 3 FiGURE4
OPEN-LOOP LARGE-SIGNAL OPEN-LOOP LARGE-SIGNAL
DIFFERENTIAL DIFFERENTIAL
VOLTAGE AMPLIFICATION VOLTAGE AMPLIFICATION .
' vs VOLTAGE-FOLLOWER
SUPPLY VOLTAGE FREQUENCY LARGE-SIGNAL PULSE RESPONSE
410 N T S AR 107 T 8 T
T T " T ]
R -2ke —_+__—‘L—4—__:__+__- ! ©Vege Te1BV L b [ vee. - 18V |
< Ta=25C i ! P L 106 T R - 2k% —‘ 6 ,_—‘—74_4_.4_4 ...... a e
£ gaos | D [ L Lo - 1000F |
s b : 108 TaT?SC > A e c; - 30 oF —l
_é‘ H %‘_ ' Ta-25C
< 1108 < 0t 2 2+ e
g H >0 i
s 5 w02 3 SSG S V S
S K 3 INPUT ¢ i !
£ axi0t e £ 107 E 2 FPRRUUR e | .
B sN72301A —| | H r
£ — H
a SN52101A 8 a 10!
g w108 [ — ° |
< | i < -
1108 1__1__1_4_.__1_‘___.____—“ 01 i 8 L__i_i T S |
6 2 4 6 B 10 12 14 16 18 20 10 100 Tk 10k 100k 1V 10M 100M 0 10 20 30 4 50 60 70 80 90
IWecs | ~Supply Voltage—V f-Frequency—H? 1=Time—ps
FIGURE 5 FIGURE 6 FIGURE 7

TYPICAL APPLICATION DATA

Vo R2
7 R1
R1-30 pF
Cc =
R1+R2
R1-R2
R3 =
R1+R2

FIGURE 8 — INVERTING CIRCUIT WITH ADJUSTABLE GAIN,
SINGLE-POLE COMPENSATION, AND OFFSET ADJUSTMENT

P#'NTED IN US A
11 cannot assume any responsibility for any circuits shown
TEXAS lNST RUM ENTS or represent that they are free from potent infringement.
INCORPORATED
POST OFFIGE BOX 5012 + DALLAS. TEXAS 75222 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIM
IN ORDER 10 IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLI



LINEAR

CIRCUIT TYPES SN52107, SN72307
INTEGRATED CIRCUITS

HIGH-PERFURMANCE OPERATIONAL AMPLIFIERS

¢ Low Input Currents e Short-Circuit Protet;tgn
® No Frequency Compensation Required e No Latch-Up
e Offset-Voltage Null Capability e [arge Common-Mode and

e Low Input Offset Parameters Differential Voltage Ranges -

e Same Pin Assignments as

e Designed to be Interchangeable with SN52741 and SN72741

National Semiconductor LM107 and LM307

description

The SN52107 and SN72307 are high-performance operational amplifiers, featuring very low input bias <kcu

rent and
input offset voltage and current to improve the accuracy of high-impedance circuits using these devices.

The high common-mode input voltage range and the absence of latch-up make the SN52107 and SN72307 idéé’.;or
voltage-follower applications. The devices are short-circuit protected and the internal frequency compensation ensure

stability without external components. A low-value potentiometer may be connected between the offset-null inputs, as
shown in Figure 2, to null out the offset voltage.

The SN52107 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN72307
is characterized for operation from 0°C to 70°C.

terminal assignments

P DUAL-IN-LINE
J OR N DUAL-IN-LINE L PLUG-IN PACKAGE PACKAGE Z FLAT PACKAGE
PACKAGE (TOP VIEW) (TOP VIEW) (TOP VIEW) (TOP VIEW)
OFFSET OFFSET OFFSET
c NG c voe OS:A ":;l Ne e v OUT- Nyt NC NC Ne Vees  OUTPUT N:;L NC
b e e P OFFSET cCe  PUT N2
wifninr|inijoljs|fs - veer 8765_.@@@@ ®
L 1 1 L 1 J
et ©®)|| oureur
' vl I- ¥ L ¥ ¥ ¥ .I
vee-
NG NG OfeSET v NOM. Ve Ne PIN 4 1S IN ELECTRICAL WLt mpor e Vec~ @ @ @Y @ @ @ CrP
ey CONTACT WITH THE CASE I eyt Wi weor G

NC~—No internal connection

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN52107 SN72307 | UNIT

Supply voltage Vco+ (see Note 1) 22 18 v
Supply voltage Vcc— (see Note 1) —22 —18 \J
Differential input voltage (see Note 2) +30 =30 Y
Input voltage {either input, see Notes 1 and 3) +15 +15 Y
Voltage between either offset null terminal (N1/N2) and Voo +0.5 +0.5 \%
Duration of output short-circuit {see Note 4) unlimited unlimited
Continuous total dissipation at (or below) 55°C free-air temperature (see Note 5) 500 500 mW
Operating free-air temperature range —55t0 125 0 to 70 °C
Storage temperature range —65 to 150 | —65 to 150, °C
Lead temperature 1/16 inch from case for 60 seconds J, L, or Z Package 300 300 °C
Lead temperature 1/16 inch from case for 10 seconds N or P Package 260 260 °c

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level {ground) of the supply voltages where the

zero reference level is the midpoint between Vee+ and Vee—.
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less.

4. The output may be shorted to ground or either power supply. For the SN52107 only, the unlimited duration of the short-circuit
applies at (or below) 125°C case temperature or 75°C free-air Temperature.
5. For operation above 55°C free-air temperature, refer to Dissipation Derating Curve, Figure 1.

TEXASINICI§STRUM ENTS

RPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222

39



CIRCUIT TYPES SN52107, SM2307
HIGH-PERFORMANCE OPEAATIONAL AMPLIFIERS

/
voltages specified ‘

Throughout this dat?sheet, supply voltages are specified either as a range or as a specific value. A positive voltage
within the specifie/"ange {or of the specified value) is applied to VcC+, and an equal negative voltage is applied to

Vee—-

electrical ofaracteristics at specified free-air temperature {see note 6)

SN52107 SN72307
7 PARAMETER TEST CONDITIONST UNIT
MIN TYP MAX MIN TYP MAX
Input offset voltage Rg = 50 k§2 25°C 08 2 2 75 mV
Full range 3 10
4 V10 Ave?rage temperature coefficient Full range 3 15 6 20 | uvic
of input offset voltage
T 25°C 15 10 3 50
o Input offset current Fuil range >0 70 nA
Ta=—55"Cto 25°C 0.02 0.2
Average temperature coefficient Ta=25"Cto125°C 0.01 0.1 o
4110 of input offset current Tp=0°Cto25°C 0.02 0.6 naltc
Ta=25°Cto70°C 0.01 0.3
B Input bias current 25°C 30 5 L 250 nA
Full range 100 300
Vi input voltage range See Note 7 Full range +15 +12 A
Vee: =315V, 25°C 24 28 24 28
Vopp Maximum peak-to-peak R =10k ‘| Full range 24 24 v
output voltage swing Vce: =215V, 25°C 20 26 20 26
R =2kQ Full range 20 20
Avp Large-signal differential zgcj 1—1;15'\/' 25°C 50,000 200,000 25,000 200,000
voltage amplification RL > 2ke Full range | 25,000 15,000
T Input resistance 25°C 15 4 05 2 M
©
CMRR Common-mode rejection ratio | Rg = 50 k2 iillcrange :g 98 ;g 90 dB
AVpge/AV o Power supply rejection ratio Rg =50 kQ 25 C 80 %8 0 % dB
Full range 80 70
No load, 25°C 18 3 18 3
Icc Supply current No signal, mA
See Note 7 125°C 1.2 25

T All characteristics are specified under open-loop operation. Full range for SNE2107 is —55°C to 125°C and for SN72307 is 0°cto70"C.

NOTES: 6. Unless otherwise noted Vggs = 5 V to 20 V for SN52107 and Ve = 5 V to £15 V for SN72307. All typical values are at
Vees = #15 V.
7. For SN52107, Ves = 20 V. For SN72307, Ve = 15 V.

For ordering instructions and mechanical data, see the SN52741/SN72741 data sheet dated November 1970.
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CIRCUIT TYPES SN52107, SN72307
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

DEFINITION OF TERMS

Input Offset Voltage (Vo) The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rg)
are inserted in series with the input leads.

Average Temperature Coefficient of Input Offset Voltage (xy/|0) The ratio of the change in input offset voltage to the
change in free-air temperature. This is an average value for the specified temperature range.

(Vio@Ta(1)) — (Vio@Ta(2))
TA() —TA(2)

ayiQ = where Ta(1) and Ta(2) are the specified temperature extremes.

Input Offset Current (1|0) The difference between the currents into the two input terminals with the output at zero
volts.

Average Temperature Coefficient Of Input Offset Current («|Q) The ratio of the change in input offset current to the
change in free-air temperature. This is an average value for the specified temperature range.

(lio@Ta(1)) — (Lo @ Ta2))
TA(1) —TA(2)

Input Bias Current (1|g) The average of the currents into the two input terminals with the output at zero volts.

o = where Ta(1) and Tp(2) are the specified temperature extremes.

Input Voltage Range (V|) The range of voltage which, if exceeded at either input terminal, will cause the amplifier to
cease functioning properly.

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage which can be
obtained without waveform clipping when the quiescent d-c output voltage is zero.

Large-Signal Differential Voltage Amplification (Ayp) The ratio of the peak-to-peak output voltage swing to the
change in differential input voltage required to drive the output.

Input Resistance (rj) The resistance between the input terminals with either input grounded.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting
change in input offset voltage.

Supply Voltage Rejection Ratio (AVcc/AV|Q) The ratio of the change in power supply voltages to the change in
input offset voltage. For these devices, both supply voltages are varied symmetrically.

THERMAL INFORMATION TYPICAL APPLICATION DATA

DISSIPATION DERATING CURVE

600 T ] L
SERIES 72 SERIES 52
[ MAX Ta MAX T ey

500 \ :

: ,

N&J

400 AN k \
)
- RN
200 \ N
PKG DERATE  FROM \

_1_

Maximum Continuous Power Dissipation—mW

Z  526mW/ C  55°C
100 — b 83mW/C  90°C ___
P 10.0mW/'C 100 C TO Vee—

N&J 11A1mW/C‘ 105‘"C
| i 1
50 60 70 8 90 100 110 120 130

o

Ta—Free-Air Temperature— C

FIGURE 1 FIGURE 2—INPUT OFFSET VOLTAGE NULL CIRCUIT
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CIRCUIT TYPES SN52107, SN72307

HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

INPUT OFFSET CURRENT
vs

FREE-AIR TEMPERATURE

T
Vegs =15V
s
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5 N
5
S \ ]
22 b !
£ i
S
2
g
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-75 -850 -25 0 26 50 75 100 125
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FIGURE 3
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FIGURE 5

OPEN-LOOP LARGE-SIGNAL
DIFFERENTIAL
VOLTAGE AMPLIFICATION
vs
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FIGURE 7

% Data for supply voltages greater than 15 V is applicable to SN52107 circuits only.

1g--Input Biss Current—nA

Input and Output Voltages -V

Ayp-Differential Voltage Amplification
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LINEAR INTEGRATED CIRCUIT TYPES SN52558, SN72558
CIRCUITS DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

L PLUG-IN PACKAGE

¢ Short-Circuit Protection {TOP VIEW)
¢ [arge Common-Modé and veer
Differential Voltage Ranges
o No Frequency Compensation Required : 5
& Low Power Consumption : 7
14 % ?
& No Latch-up & .
¢ Desighed to be interchangeable with
Motorola MC1558/MC 1458 and Signetics PIN 4 IS IN ELECTRICAL CONTACT
$5558/N5558 WITH THE CASE.
description
P DUAL-IN-LINE PACKAGE
The SN52558 and SN72558 are dual high-perform- {TOP VIEW)
ance operational amplifiers with each half electrically AMPLIFIER NO. 2
similar to SNB2741/SN72741 except that offset null o e
capabiiity is not provided. Vegs  PUT INPUT INPY

716 |[s
Tné high common-moae 1r.gut voltage range and the r ,J
L

absence of latch-up make these amplifiers ideal for
voitdge-foilower applicat.ons. The devices are short-

c.rout scotected :ind the internal freguency compen-

541,00 ensures stan..ty without external components. .

The SN52558 is characterized for operation over the

full muiitary temperature range of —55°C to 125°C; QuT- NV NON. Vee-
- . N INPI

the SN72558 is characterized for operation from 0°C b}

to 7OCC. AMPLIFIER NO. 1

absoluté maximum ratings over operating free-air temperature range (unless otherwise noted)

SN52558 SN72558 |UNIT
Supusiy vohtage Voc- wsew Note 1} 22 18 Y
Supply voltage Voo _ {see Note 1) —22 —-18 \
Differéntial input voltage (see Note 2) +30 +30 \Y
Iriput voltage (e.ther ihput, see Notes 1 and 3; +15 +15 v
Duration of output short-circuit {see Note 4} unlimited unlimited
Cont:nuous totat aissipation at (or below) 70°C Each amptifier 500 500
free wr terhperaiuie fenge see Note 5) Total package 680 680 mw
Operating free-air temperature rénge —5510 125 0to 70 °C
| Storage temperature range —651t0 150 | —651t0 150 | °C
Lead temperature /16 inch from case for 60 seccnds L Package 300 300 °c
Leau temperature 1/16 inch trom case for 10 seconds P Package 260 260 °Cc

NOTES: 1. Ali voltage vardes, uniess Sthurwise newed, sre with respect to the zero reterence level (ground) of the supply voltages where the

zero reference ievel s the m:apoint setweer Voo, and Voo
. Ditiereruist vortages uru ot the ncninverting :rput term nal with respec? 1o The tnverting input terminal.
. The magnituae ot the sap L1 voitage Mdct Never eXCoed 1ne Magnitude of tre suppoly voltage or 15 volts, whichever is less,

[SANN

-

applies at (o7 Luiow, 12 Cast Tumperature or 757C tree-air temperatoe.

w

. For operat.or of SN52553 usove 707 C trec-air temperature, refer to Dissipation Derating Curve, Figure 1.

SN0 OQlDul TTay Do 2 Toliod 10 3reuna 37w ner power saupply. For the 3SN32558 only, the unlimited duration of the short-circuit
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CIRCUIT TYPES SN52558, SN72558
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature, Vcc+ =15V, Vge—=-15V
PARAMETER TEST CONDITIONS? SN52558 SN72558 UNIT
MIN TYP MAX MIN TYP MAX
S
vio Input offset voltage Rg < 10kQ iillcrange ! : ! 7.: mV
1o input offset current C 20 20 L 200 nA
Full range 500 300
[IT:) Input bias current ¢ 80 500 80 500 nA
Full range 1500 800
v, Input voltage range 25°C £12 £13 £12 +13 v
Full range *12 +12
R =10k | 25°C 24 28 24 28
Vopp Maximum peak-to-peak Ry = 10kQ | Fuil range 24 24 v
output voltage swing RL =2k [ 25°C 20 26 20 26
Ry > 2k | Full range 20 20
AvD Large-signal differential R > 2k, 25°C 50,000 200,000 20,000 200,000
voltage amplification Vg =t10V | Fulirange | 25,000 15,000
3 Ry =2k,
Bom Maxlm‘um-output—swmg Vo210V, 25°¢ 14 14 KHz
bandwidth (closed-loop) Ayp =1,
THD < 5%
B1 Unity-gain bandwidth 25°C 1 1 MHz
Sm Phase margin Ayp=1 25°C 65° 65°
Am Gain margin 25°C 11 1 dB
ri Input resistance 25°C 0.3 2 0.3 2 MQ
o Output resistance ;/e(: l\;o?; 5 28°C 75 75 Q
C; Input capacitance 25°C 1.4 14 pF
Common-mode o
Zjc . . f=20Hz 25°C 200 200 MQ
input impedance
o , 25°C 70 90 70 90
CMRR Common-mode rejection ratio | Rg < 10k dB
Full range 70 70
AV)o/AVe Power supply sensitivity Rg < 10kQ 25°C e 150 30 150 BVIV
Full range 150 150
Equivalent input :;/ D=—°1 0.
en noise voltage ' 25°C 45 45 nVv//Hz
f=1kHz,
{closed-loop) BW = 1 Hz
los Short-circuit output current 25°C +25 +40 +25 +40 mA
Supply current No load, 25°C 3.4 5.6 3.4 5.6
lcc . mA
(Both amplifiers) No signal Full range 6.6 6.6
P Total power dissipation No load, 25°C 100 170 100 170 W
{Both amplifiers) No signal Full range 200 200
Va1/Vo2 Channel separation 25°C 120 120 d8

T All characteristics are specified under open-loop operation, unless otherwise noted. Full range for SN52558 is —55°C to 125°C and for
SN72558 is 6°C to 70°C.
NOTE 5: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback.

operating characteristics, Voc+ = 15V, Vcc—=—1V, Ta = 25°C

SN52558 SN72558
PARAMETER TEST CONDITIONS N g MAXR WIN TYP MAX UNIT
tr Rise time V) =20mV, R =2k, 0.3 0.3 us
Overshoot CL = 100 pF, See Figure 2 5% 5%
SR Slew rate at unity gain Vi=10V, Ry =2k 05 05 V/us
Cy = 100 pF, See Figure 2

For mechanical data and ordering instructions, see the SN52741/SN72741 data sheet dated November 1970.
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CIRCUIT TYPES SN52558, SN72558
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

DEFINITION OF TERMS

Input Offset Voltage (V|Q} The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rg)
are inserted in series with the input leads.

Input Offset Current (l|g) The difference between the currents into the two input terminals with the output at zero
volts.

Input Bias Current {I1g) The average of the currents into the two input terminals with the output at zero volts.

Input Voltage Range (V|) The range of voltage which if exceeded at either input terminal will cause the amplifier to
cease functioning properly.

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage which can be
obtained without waveform clipping when the quiescent d-c output voltage is zero.

Large-Signal Differential Voltage Amplification (Ayp) The ratio of the peak-to-peak output voltage swing to the
change in differential input voltage required to drive the output.

Maximum-Output-Swing Bandwidth (Bop) The range of frequencies within which the maximum output voltage swing
is above a specified value.

Unity-Gain Bandwidth (B 1) The range of frequencies within which the voltage amplification is greater than unity.

Phase Margin (¢;) A figure equal to 180° minus the absolute value of the phase shift measured around the loop at that
frequency at which the magnitude of the loop gain is unity.

Gain Margin (Am) The reciprocal of the differential voltage amplification at that frequency where the absolute value of
the phase shift measured around the loop is 180°.

Input Resistance (rj) The resistance between the input terminals with either input grounded.
Output Resistance (ro) The resistance between the output terminal and ground.
Input Capacitance (Cj) The capacitance between the input terminals with either input grounded.

Common-Mode Input Impedance (zjc) The paraliel sum of the small-signal impedances between each input terminal and
ground.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting
change in input offset voltage.

Power Supply Sensitivity (AV|g/AVcc) The ratio of the change in input offset voltage to the change in supply voltages
producing it. For these devices, both supply voltages are varied symmedrically.

Short-Circuit Qutput Current (Igg) The maximum output current available from the amplifier with the output shorted
to ground or to either supply.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load: Pp = Ve - loc+ + Vee— * Ice—.

Rise Time (t;} The time required for an output voltage step to change from 10% to 90% of its final value.

Overshoot The quotient of: (1) the largest deviation of the output signal value from its steady-state value after a
step-function change of the input signal, and (2) the difference between the output signal values in the’steady state
before and after the step-function change of the input signal.

Slew Rate (SR} The average time rate of change of the closed-loop amplifier output voltage for a step-signal input. Slew
rate is measured between specified output levels {0 and 10 volts for this device) with feedback adjusted for unity gain.
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CIRCUIT TYPES SN52558, SN72558
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

schematic (each amplifier)

INVERTING
INPUT

TO OTHER

va

NON-

o Vcet

30 qu—E 45k

339k

INVERTING
INPUT

9 r———l/
LN

V4

—K

350

225 Q

250 0

COMPONENT VALUES SHOWN ARE NOMINAL

-0 Vgoe-—

AMPLIFIER

p——o0 OUTPUT

TO OTHER

AMPLIFIER

THERMAL INFORMATION

DISSIPATION DERATING CURVE

1000 T
|
Z 900 SERIES 72
i MAX Tp |
8 800 | SERIES 527
k5 MAX T,
2 700 L TOTAL PACKAGE XTal |
z N {
5 600
I

E 500 L k\ !
2 EACH AMPLIFIER \ |
g N N, )
2 400 N \ ;
IS N |
5 -
S. 300 Y
€ PKG DERATE FROM N
2 200 || L-TOTALPKG 85mW/°C 70°C
% L—EACH AMP 83 mW/°C 90°C
S 100{| P—TOTAL PKG 10.5mwW/°C 85°C
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T a—Free-Air Temperature—"C

FIGURE 1
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<

TEST CIRCUIT

<
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CIRCUIT TYPES SN52558, SN72558
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

INPUT OFFSET CURRENT
vs

FREE-AIR TEMPERATURE
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FIGURE 3
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FIGURE 6
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FIGURE 9

Ayp-~Differential Voltsge Amplification

TYPICAL CHARACTERISTICS
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Ayp-Differantial Voltage Amplitication
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MAXIMUM PEAK-TO-PEAK
OUTPUT VOLTAGE
vs
LOAD RESISTANCE

T
Veer= 15V T
Fvee—=-15V sl
TA=258C

10
8 | Ll
01 02 04 071 2 a 710 3
R —Load Resistance~k S}
FIGURE 5
OPEN-LOOP LARGE-SIGNAL
DIFFERENTIAL
VOLTAGE AMPLIFICATION
vs
FREQUENCY
107 T T
Veea =15V
106 Vee-=-15V ]
Ry = 2k§2
105N Ta=25C
104
103
102
101
' |
1071
110 100 1k 10k 100k 1M 10M 100M
f—Frequency—Hz
FIGURE 8
VOLTAGE-FOLLOWER
LARGE-SIGNAL PULSE RESPONSE
8 T T 1T
! Vege= 18V
6 Veg—=-15V =]
L- RL =2k
> s [ + n CL=100pF _J
: / ) T\ Ta-25C
g ouTPUT ! I
5 2 T 1
> | .
g ° .L.,-.{. . U R
3 / . INPUT 1
2 -2 b L
: 1
é -4 - ,',_ ‘ - —
- — ‘ Loo i
i P ; )
L

G 10 20 30 40 50
t-Time—ps

FIGURE 11

PRINTED IN USA

271
Tl cannot assume any responsibility for any circuits shown

or represent that they are free from patent infringement.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME

IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

317



"LINEAR INTEGRATED CIRCUIT TYPES SN52702A, SN52702, SN72702
CIRCUITS GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SN52702A features

e Open-Loop Voltage schematic
Amplification . . . 3600 Typ

e Designed to be Interchangeable With veer
Fairchild uA702A
e CMRR...100dB Typ 2kt iR
description oo oS
The SN52702A, SN52702 and SN72702 circuits are NVERTING
high-gain, wideband operational amplifiers, each INPUT sz 9
having  differential inputs and  single-ended NVENG outeut
emitter-follower outputs. Provisions are incorporated INPUT ._L: .
within the circuit whereby external components may Component vaies shown
be used to compensate the amplifier for stable are nominal ]
operation under various feedback or load conditions. ek 805 26008
] Component matching, inherent in silicon monolithic
circuit-fabrication techniques, produces an amplifier ’ o vee-
| with low-drift and low-offset characteristics. The SN52702A is an improved version of the SN52702. These amplifi

are particularly useful for applications requiring transfer or generation of linear and non-linear functions up to a
frequency of 30 MHz.

The SN52702A and SN52702 circuits are characterized for operation over the full military temperature range of —55°C
to 125°C. The SN72702 circuit is characterized for operation over the temperature range of 0°C to 70°C.

terminal assignments

L PLUG-IN PACKAGE N DUAL-IN-LINE PACKAGE S FLAT PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)

LAG LEAD
G LEAD vees NC OUTPUT comp COMP

LA
NC  Vcc+ NCOUTPUT COMP COMP NC @ @ @ @
' ' [ ] i ']

DO OO O
NC NC GND INV NON- Vgc— NC @ c@ IN®V NON-  vce—
INPUT INV INPUT 1NV
INPUT INPUT
PIN 4 1S IN ELECTRICAL CONTACT WITH THE CASE PIN 51 IN ELECTRICAL CONTACT WITH THE CASE
NC—No internal connection
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SN52702A,
SN52702 SN72702 |UNIT
Supply voltage VCC+ (see Note 1) 14 14 \
Supply voltage VCC— (see Note 1) -7 -7 \'
Differential input voltage (see Note 2) +5 +5 \
Input voltage (either input, see Notes 1 and 3) 61015 | 6t01.5 Vv
Peak output current (tw < 1 S) 50 50 mA
Continuous total dissipation at {or below) 70°C free-air temperature (seg Note 4) 300 300 mwW
Operating free-air temperature range —551t0125| 01070 °C
Storage temperature range —65to 150 | —65 to 150 °C
Lead temperature 1/16 inch from case for 60 seconds L or S Package 300 300 °C
Lead temperature 1/16 inch from case for 10 seconds N Package 260 260 °C
NOTES: 1. All voltage values, unless otherwise noted, are with respect to the network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the lesser of the two supply voltages.
4. For operation of SN52702A and SN52702 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 3.
am
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CIRCUIT TYPES SN52702A, SN52702, SN72702
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SN52702A

electrical characteristics at specified free-air temperature

SN527C2A
Vi =12V Vi =6V
PARAMETER TEST CONDITIONST ce+ ccr uNIT
Vee-=-6V Vee-=-3V
MIN TYP MAX|MIN TYP MAX
v Input offset volt Rg < 2kQ ¢ 98 2 97 3 \Y
o <
10 ney setvoltage S Full range 3 4 m
Average temperature coefficient —55°C to 26°C 2 10 3 15
VIO erage tempe Rg =509 > > uvre
of input offset voltage 25°Cto 125°C 25 10 35 15
25°C 0.2 05 0.12 05
ho Input offset current —55°C 04 15 03 15| pA
125°C 0.08 05 005 05
Average temperature coefficient —55°C to 25°C 3 16 2 13 .
«10 . S g nA/°C
of input offset current 25°Ct0 125°C 1 5 0.7 4
\ \ ¢ bi " 25°C 2 1.2 35 A
n 1as rren
1B put blas curre —55°C 43 10 26 75| "
Positive swing ° 0.5 1 0.5 1
7 Input voltage range - - 25°C \%
Negative swing -4 -5 -15 -2
25°C 10 106 5 64
) R > 100 k§2
v Maximum peak-to-peak Full range 10 5 v
opP output voltage swing Ry = 10kg 25°C 78 34
Ry > 10kQ Full range 7 3
25°C 2500 3600 6000
i . i Vo =%5V
Large-signal differential Full range | 2000 7000
Avp . Ry > 100k 5
voltage amplification Ve =25V 25°C 600 900 1500
07 Full range 500 1750
i 25°C 16 40 22 67
ri Input resistance Full range 5 s k
o Output resistance Vo =0, See Note 3 25°C 200 500 300 700 Q
CMRR Ci de rejecti ti Rg <2k 25°¢ 80 100 80 100 daB
ommon-mode rejection ratio S Full range 70 70
AV|p/AV P \ itivit Rg < 2kQ 25°C ® LA VIV
10/4VCe Fower supply sensitivity S Full range 200 200 | *
25°C 5 6.7 21 33
icc Supply current No load, No signal —55°C 5 75 21 39 | mA
125°C 44 6.7 1.7 33
25°C 90 120 19 30
Pp Total power dissipation No load, No signal —55°C 90 135 19 35| mW
125°C 80 120 15 30

T All characteristics are specified under open-loop operation. Full range for SN52702A is —55°C to 125°C.
NOTE 3: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback.
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CIRCUIT TYPES SN52702A, SN52702, SN72702
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SN52702

electrical characteristics at specified free-air temperature

SN52702
PARAMETER TEST CONDITIONS? Vees =12V Veer =6V it
Vee-=-6V Veg—-=-3V
MIN TYP MAX|MIN TYP MAX
Vio Input offset voltage Rs <2k LA 2 5 2 5 mV
Full range 6 6
— 5 5
a0 Av?rage temperature coefficient Rg =502 -—505 Cto 25o C 10 10 WVPC
of input offset voltage 25°C to 125°C 5 5
) 25°C 05 2 03 2
o Input offset current —55°C 1 3 3| kA
125°C 0.2 3 3
Average temperature coefficient —55°C to 25°C 6 5 .
Ldlle . o 3 nA/°C
of input offset current 25°Ct0 125°C 3 2
HT:] Input bias current “55°C 65 20 12 uA
Positive swing o 0.5 1 0.5 1
Vi ¥nput voltage range - - 25°C \
Negative swing —4 -5 -15 -2
Maximum peak-to-peak R > 100 kQ 10 106 5 5.4
Vore output voltage swing R =10k 8 4 v
] ] ] ~ 25°C 1400 2600
Avp ‘II.:‘rtge-.'.lgnal «tjl'ffer.entnal RL > 100 kO Vpo=325V Foll range 1000
age amplification Vo-:25V | 25°C 380 700
i 25°C 8 25 12 40
T {nput resistance Full range 3 2 k2
o Output resistance Vo =0, See Note 3 25°C 200 500 300 700 Q
CMRR Common-mode rejection ratio Rg < 2k& 25°C 70 80 70 80 dB8
AV|0/AVe Power supply sensitivity Rg < 2kQ 25°C 60 300 60 300 |uV/V
ice Supply current No load, No signal 25°C 5 6.7 21 39| mA
Pp Total power dissipation No load, No signal 25°C 90 120 19 35| mwW

T Al characteristics are specified under open-loop operation. Full range for SN52702 is —55°C to 125°C.
NOTE 3: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback,
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CIRCUIT TYPES SN52702A, SN52702, SN72702
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SN72702
electrical characteristics at specified free-air temperature, Voc+ =12V, Vee—-= -6V
PARAMETER TEST CONDITIONST SN72702 UNIT
MIN TYP MAX
V| 1 t offset vol Rg < 2kQ 25°C 5 10 \2
n
10 put offset voltage S Full Range 15| ™
Average temperature coefficient
: Rg =50 Full R 5 v/C
avio of input offset voltage S vl Hange wr
1 Input offset t %°C 9 5 A
n ren
10 Py set curre Full Range 7.5 k
Average temperature coefficient 0°C to 25°C 5 APC
eHo of input offset current 25°C1t070°C 3 n
| Inout bi . 25°C 4 15 A
n ias curren
1B o 0°C 45 20

v Inbut volt Positive swing 25°C 0.5 1 v 3 |
nput vo range
! pu age rang Negative swing —4 -5

Maximum peak-to-peak

Vopp output voltage swing RL > 100 kQ2 25°C 10 106 \%
. - - ry
Avo Large-signal c'jl.ffer.entlal RL > 100 ke, Vo =45V 25°C 1000 2600
voltage amplification Full Range | 800

i 25°C 6 25
rj Input resistance Full Range 35 kQ
o Output resistance Vg =0, See Note 3 25°C 200 600 | Q
CMRR Common-mode rejection ratio Rg <2k 25°C 65 80 dB
AV|o/AVec Power supply sensitivity Rg<2kQ 25°C 60 300 | uv/V
ice Supply current No load, No signal 25°C 5 7| mA
Pp Total power dissipation No load, No signal 25°C 90 125 | mW

T All characteristics are specified under open-loop operation. Full range for SN72702 is 0°C to 70°C.
NOTE 3: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback.

SN52702A, SN52702, SN72702

operating characteristics Vgc+ = 12V, Veg—=—6 V, Ta = 25°C

TEST ALL TYPES
PARAM TEST CONDITIONS
Al ETER FIGURE E MIN_ TYP X UNIT
¢ Riseti 1 V| =10mV, CL=0 25 120 ns
Ise time
r 2 Vi=1mV 10 30 [ ns
1 V=1 V. CL=1 F
Overshoot 1=10mv, L = 100p! 10%  50%
2 Vi=1mV 20%  40%
Vyi=6V CL =100 pF 7
SR Slew rate 1 1=6V. L d 1 V/us
2 V| =100 mV 1
TEXAS INSTRUMENTS 3.21
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CIRCUIT TYPES SN52702A, SN52702. SN72702
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

j V'

—_———0V

INPUT VOLTAGE
WAVEFORM

Vi

———0vV
INPUT VOLTAGE =

WAVEFORM

2kQ

ouTPUT

+
2kQ
= LEAD
COMP
{OPEN) R =

b
0.01 uF $100 kQ CL

200 pF

FIGURE 1-UNITY-GAIN AMPLIFIER

5 kil

»——? OUTPUT

LEAD LAG
comp comp
50 pF

50 Q RL = 100 kQ

1k
W

FIGURE 2—-GAIN-OF-100 AMPLIFIER

Maximum Continuous Power Dissipation—mW

THERMAL INFORMATION

SN52702A, SN52702
DISSIPATION DERATING CURVE

A\

200

FROM
115°C
125°C |

PKG ERATE
L&S 6 mW/°C
N N/A

[~}

©

80 90 100 110 120 130

T a—Free-Air Temperature—"C
FIGURE 3
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CIRCUIT TYPES SN52702A, SN52702, SN72702
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

DEFINITION OF TERMS

Input Offset Voltage (V|Q) The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rg)
are inserted in series with the input leads.

Average Temperature Coefficient of Input Offset Voltage (ay/|Q) The ratio of the change in input-offset voltage to the
change in free-air temperature. This is an average value for the specified temperature range.

(Vio@Ta(1)) — (VIp @ Ta(2))
Ta(1) —Ta@)

aylo = where Tp(1) and Ta(2) are the specified temperature extremes.

Input Offset Current {I|g} The difference between the currents into the two input terminals with the output at zero
volts.

Average Temperature Coefficient Of Input Offset Current ()0} The ratio of the change in input offset current to the

change in free-air temperature. This is an average value for the specified temperature range.

(ho@Ta(1)) — (10 @ TA(2))
TA(1) —TA(2)

@0 = where Ta(1) and Ta(2) are the specified temperature extremes.

Input Bias Current (lig) The average of the currents into the two input terminals with the output at zero volts.

Input Voltage Range (V) The range of voltage which if exceeded at either input terminal will cause the amplifier to
cease functioning properly.

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage which can be
obtained without waveform clipping when the quiescent d-c output voltage is zero.

Large-Signal Differential Voltage Amplification (Ayp) The ratio of the peak-to-peak output voltage swing to the
change in differential input voltage required to drive the output.

Input Resistance (rj) The resistance between the input terminals with either input grounded.
Output Resistance {ro) The resistance between the output terminal and ground.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting
change in input offset voltage.

Power Supply Sensitivity (AV|0/AV ) The ratio of the change in input offset voltage to the change in supply voltages
producing it. For these devices, both supply voltages are varied symmetrically.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load: Pp = Vee+*lgc+ + Vee—Ice—-

Rise Time (t;) The time required for an output voltage step to change from 10% to 90% of its final value.

Overshoot The quotient of: (1) the largest deviation of the output signal value from its steady-state value after a
step-function change of the input signal, and (2) the difference between the output signal values in the steady state
before and after the step-function change of the input signal.

Slew Rate (SR) The average time rate of change of the closed-loop amplifier output voltage for a step-signal input. Slew
rate is measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain.
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CIRCUIT TYPES SN52702A, SN52702, SN72702
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

INPUT OFFSET CURRENT

vs
FREE-AIR TEMPERATURE

1.2 T T
Vec+ =12V
Vee_= -6V

10 ——~—
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ljo—Input Offset Current—uA
<]
o

.4
o4 K \
\\
0.2
\
0
-7 -5 -25 0 25 50 7% 100 125
TaA—Free-Air Temperature—°C
FIGURE 4
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CIRCUIT TYPES SN52702A, SN52702, SN72702
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
. vs

FREQUENCY
{for various iag compensations;
14
3 Vecs =12V Re = 100 ke
& Vee-=-6V  TA=25°C
g
= 12
o
>
2 10 .
3 o o = Q
< 2 2 . '
E] — LR '3 P SR -
- 2 N
2 = =t °
= —‘“\ % A
< 2 A -»‘ 2
3 B i [ e \
) S Ry - L 1O | o
£ I IR
a o 2
2 2
g \\ Ny N
> 0
100 1k 10k 100k ™
f—Frequency -Hz
FIGURE 8
SN52709A
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VOLTAGE AMPLIFICATION
vs
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H
g w C1=0.14F $
3 R1=0 a
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2 Avpio) = 100 [T £
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£ 0 ..!. . é
§ Avp(0) = 10 i “ 3
§ Closed-Loop £
a a
1 1 \i 5
2 AvD(O) = 1: " z
< Closed-Loop "HL <
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100 1tk 1Qk 100k ™ 10M

f—Frequency~Hz
FIGURE 9

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION

vs
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{for various lag compensations}
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| ‘ | | veer=12V
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FIGURE 11
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CIRCUIT TYPES SN52702A, SN52702, SN72702
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

INPUT RESISTANCE
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LINEAR
INTEGRATED CIRCUITS

CIRCUIT TYPES SN52709A, SN52709, SN72709
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

SERIES 52/72 OPERATIONAL AMPLIFIERS

featuring

Maximum Peak-to-Peak Output Voltage Swing . . . 28 V Typical with 15 V Supplies

e Common-Mode input Range . .. =10 V Typical
e Designed to be Interchangeable with Fairchild nA709A, 1 A709, and xA709C
L]

description

These circuits are high-performance operational
amplifiers, each having high-impedance differential
inputs and a low-impedance output. Component
matching, inherent with silicon monolithic
circuit-fabrication techniques, produces an amplifier
with low-drift and low-offset characteristics.
Provisions are incorporated within the circuit
whereby external components may be used to
compensate the amplifier for stable operation under
various feedback or load conditions. These amplifiers
are particularly useful for applications requiring
transfer or generation of linear or nonlinear
functions.

The SN52709A circuit  features improved offset
characteristics, reduced input-current requirements,

schematic

.

I

EH

gz N

%Ka
3ka
s
] L<
iy
NONINVERTING
e

g

- [

o

OUTPUT
FREQUENCY.
NSATION

"

10 k2

vee-

Componant values shown ars nominal

and lower power dissipation when compared to the SN52709 circuit. In addition, maximum values of the average
temperature coefficients of offset voltage and current are guaranteed.

The SN52709A and SN52709 are characterized for operation over the full military temperature range of —55°C to
125°C. The SN72709 is characterized for operation from 0°C to 70°C.

terminal assignments
t N DUAL. rN LINE S
PLUG-IN PACKAGE DUAL-IN-LINE PACKAGE PAC-KA_GE FLAT PACKAGE
P TOP VIE
(TOP VIEW) (TOP VIEW) (TOP VIEW) ( VIEW)
INPUT
FR%%%"‘:V LAE:QT our.QUTRUT INPUT OUTPUT g”EUQT °;’,{§g*
. uT- N - .
/; NC NC COMP. A Vce+ PUT Come, N CoMP.A Vees PUT Comp. NC_COMP.A Veg: OUTPUT COMP.
3171615 ONORONO,
vees i ] '] ']
"‘"gl‘j‘_ (6)|| outeur ?{’
ouTRUT N 2 3 n L] ¥ L L] L

FREQUENCY

INPUT Voo comp. NC

PIN 4 IS IN ELECTRICAL
CONTACT WITH THE CASE

NC INPUT INV NON- Vg
FREQ. INPUT INV
TOMP. B INPUT

NC

INPUT INV_ NON- Vcc—
FREQ. INPUT INV
COMP. B INPUT

NC  INPUT NV NON- Ve -
FREQ. INPUT INV
CoMP. B INPUT

PIN 5 IS IN ELECTRICAL

CONTACT WITH THE CASE

NC—-N

o internal connection

voltages specified

Throughout this data sheet, supply voltages are specified either as a range or as a specific value. A positive voltage with-

in the specified range (or of the specified value) is applied to VCC+, and an equal negative voltage is applied to Vee—-
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CIRCUIT TYPES SN52709A, SN52709, SN72709
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)

SN52709A, | gn72700 |UNIT]
SN52709
Supply voltage Voc+ (see Note 1) 18 18 Y
Supply voltage Vcc— (see Note 1) —18 —18 \
Differential input voltage (see Note 2) x5 +5 v
'nput voltage {either input, see Notes 1 and 3) 10 10 \
Duration of output short-circuit (see Note 4) s
Continuous total dissipation at {or below} 70°C free-air temperature (see Note 5) 300 300 mW
Operating free-air temperature range —551t01256f Oto 70 °c
Storage temperature range —65 to 150 | —65 to 150| °C
Lead temperature 1/16 inch from case for 60 seconds L or S Package 300 300 °C
Lead temperature 1/16 inch from case for 10 seconds N or P Package 260 260 °C

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the
zero reference level is the midpoint between VCC+ and VCC—.

ahWwN

. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 10 volts, whichever is less.
. The output may be shorted to ground or either power supply.
. For operation of SN52709A and SN52709 above 70° C free-air temperature, refer to Dissipation Derating Curve, Figure 1.

electrical characteristics at specified free-air temperature, VCC: =9 V 10 15 V (unless otherwise noted)

SN52709A SN52709
PARAMETER TEST CONDITIONS' N TvPE WA | MIN TYPT WAX uNIT
Vio Input offset voltage Rg < 10kQ2 BC 08 2 ! 5 mv
Fuli range 3 6
= Rg =508 Full range 18 10 3
avio ":’::ﬁ f:::'::t;;mﬂ'c'em Rs- 1048 —85°C 10 25°C 48 25 6 uvre
25°C to 125°C 2 15 6
25°C 10 50 50 200
o Input offset current —55°C 40 250 100 500 nA
125°C 35 50 20 200
Average temperature coefficient —55°C to 25°C 045 28
110 N - 3 nA/°C
of input offset current 25°Cto125°C 0.08 0.5
Iig Input bias current 2502 0.1 0.2 0.2 08 uA
—55°C 03 06 0.5 1.5
° + + +
V| input voitage range Vee: =15V iillcrange :z 10 ;: 210 v
. Veee =218V, Ry > 10kQ2 B 24 i 24 b
Vopp Maximum peak—tc-rpeak Fu:l range 24 24 v
output voltage swing Voce =315V, R =2kQ 25°C 20 26 20 26
) Veex=*15V, RL>2kQ | Fullrange 20 20
AvD Large-signat differential Vee: =215V, RL>2kQ, |25°C 45,000 45,000
voltage amplification Vo =10V Full range  |25,000 70,000 | 25,000 70,000
] 25°C 350 750 150 400
ri Input resistance ~55°C o5 e 0 100 k2
ro Output resistance Vo =0, See Note 6 | 25°C 150 150 Q
CMRR Common-mode rejection ratio Rg < 10k ¢ 8 110 0 k dB
Full range 80 70
. 25°C 40 100 25 150
AVi0/AVcc Power supply sensitivity Rg < 10 k2 Full vange 700 150 uviv
Veci-#15V, Nolosd 25“(2 25 36 26 5.5
Icc Supply current No si-gnal . ‘ —56°C 2.7 45 mA
125°C 2.1 3
Vocs =415V, Noload, 25°C 75 108 78 165
Pp Total power dissipation No s;gnal ! —55°C 81 135 mW
125°C 63 90

1 All characteristics are specified under open-loop operation. Full range for SN52709A and SN52709 is —55°C to 125°C.

EFN] typical values are at Vocs = +15 V.

Note 6: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback.
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CIRCUIT TYPES SN52709A, SN52709, SN72709
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature (unless otherwise noted Vgt =15 V)

SN72709
PARAMETER TEST CONDITIONST UNIT
MiN TYP MAX
Vees =28V 10215V, 25°C 2 75
Vio Input offset voltage Rs < 10kQ Full range 0 mv
I 1 t offset current e 100 500 A
npu set curl =4+ + n
0 P Vees =29 Vo 15V Full range 750
[ Input bi t v 9ViozlsV xe 03 18
ias curr = E3
8 nputbia en cCx=* ° Full range 2 HA
\7 Input voltage range 25°C +8 +10 \Y
Rl > 10kQ 25°C 24 28
v Maximum peai-to-peak L= Full range 24 v
oPP output voltage swing R =2k 25°C 20 26
R = 2kQ Full range 20
L -signal differential 25°C 15,000 45,000
AvD argersignal crreren RL <2k, Vg =310V
voltage amplification Full range 12,000
) 25°C 50 250
T Input resistance kQ
Full range 35
o Output resistance Vo =0, See Note 6 | 25°C 150 Q
CMRR Common-mode rejection ratio Rg < 10k 25°C 65 90 dB
AV|o/AV e Power supply sensitivity Rg < 10kQ 25°C. 25 200 | pV/V
Pp Total power dissipation No load, No signal 25°C 80 200 | mW
T Al characteristics are specified under open-loop operation. Full range for SN72709 is 0°C to 70°C.
NOTE 6: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback.
operating characteristics Vog: = 29V to£15V, Tao =25°C
SN52709A
SN52709
PARAMETER TEST CONDITIONS UNIT
SN72709
MIN TYP MAX
t Rise ti C_=0 0.3 1 S
i o Hme V) =20mV, R =2kQ, See Figure 2 |—= L
Overshoot Cp_ =100 pF 6% 30%
THERMAL INFORMATION PARAMETER MEASUREMENT INFORMATION
SN52709A, SN52709
DISSIPATION DERATING CURVE
400
2
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|
f =4
2
g 300 N— 10ka
2 \ P
a A
5 \
% L&S vi
2 200
@
3 INPUT
° ~--ov
=3
£ INPUT VOLTAGE
E WAVEFORM
8 1oo || PXG  DERATE FROM
£ L&S 86mW/SC 115°C
£ P 10mWiC  120°C
s N N/A 125°C
| l J ‘
0 1
70 80 90 100 110 120 130
Ta—Free-Air Temperature—"C
FIGURE 1 FIGURE 2—RISE TIME AND SLEW RATE
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CIRCUIT TYPES SN52709A, SN52709, SN72709
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

DEFINITION OF TERMS

Input Offset Voltage (V) The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rg)
are inserted in series with the input leads.

Average Temperature Coefficient of Input Offset Voltage (avy|Q) The ratio of the change in input offset voltage to the

change in free-air temperature. This is an average value for the specified temperature range.

_|vio@ Ta@) = (Vio @ Tag))
TA() —TA((2)

Input Offset Current (1)) The difference between the currents into the two input terminals with the output at zero

volts.

avio where T (1) and TA(2) are the specified temperature extremes.

Average Temperature Coefficient Of Input Offset Current (a]0) The ratio of the change in input offset current to the
change in free-air temperature. This is an average value for the specified temperature range.

ho@T -(ljpeT
ol = I( 10 A — o A(2))| where T (1) and T (2) are the specified temperature extremes.
| TA(1) —TA((2)

Input Bias Current (1|g) The average of the currents into the two input terminals with the output at zero volts.

Input Voltage Range (V|) The range of voltage which if exceeded at either input terminal will cause the amplifier to
cease functioning properly.

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage which can be
obtained without waveform clipping when the quiescent d-c output voltage is zero.

Large-Signal Differential Voltage Amplification {(Ayp) The ratio of the peak-to-peak output voltage swing to the
change in differential input voltage required to drive the output.

Input Resistance (rj) The resistance between the input terminals with either input grounded.

Output Resistance (rg) The resistance between the output terminal and ground.

Common-Mode Rejection Ratio {CMRR) The ratioc of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting

change in input offset voltage.

Power Supply Sensitivity (AV|Q/AVce) The ratio of the change in input offset voltage to the change in supply voltages
producing it. For these devices, both supply voltages are varied symmetrically.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load: Pp = V¢ce+-lcc+ + Vee—'lIcc—

Rise Time (t;) The time required for an output voltage step to change from 10% to 90% of its final value.
Overshoot The quotient of: (1) the largest deviation of the output signal value from its steady-state value after a '
step-function change of the input signal, and (2) the difference between the output signal values in the steady state

before and after the step-function change of the input signal.

Slew Rate (SR) The average time rate of change of the closed-loop amplifier output for a step-signal input. Slew rate is
measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain.
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CIRCUIT TYPES SN52709A, SN52709, SN72709
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

1j0—Input Offset Current—nA

Pp—Total Power Dissipation—mW
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CIRCUIT TYPES SN52709A, SN52709, SN72709
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS
(unless designated maximum or minimumy)

SN52709A, SN52709

SN72709
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CIRCUIT TYPES SN52709A, SN52709, SN72709
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

SN52709A, SN52709 SN72709
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LINEAR INTEGRATED CIRCUIT TYPES SN52741, SN72741
CIRCUITS HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

¢ Short-Circuit Protection e No Frequency Compensation Required
e Offset-Voltage Null Capability ¢ Low Power Consumption
e Large Common-Mode and e No Latch-up

Differential Voltage Ranges e Same Pin Assignments as SN52709/SN72709

description schematic

The SN52741 and SN72741 are high-performance

operational amplifiers, featuring offset-voltage null
capability. INVERTING
e | o veos

The high common-mode input voltage range and the —8 b’v—{"

absence of latch-up make the amplifier ideal for volt- —— laopF 4SS

age-follower applications. The devices are short-cir- INPUT :

cuit protected and the internal frequency compensa- Lk“ outeuT

tion ensures stability without external components. A

low-value potentiometer may be connected between OFFSET >

the offset null inputs to null out the offset voltage as e SR T %sm |

shown in Figure 11. ot ,___.______{ : vee-
N1

The SN52741 is characterized for operation over the COMPONENT VALUES SHOWN ARE NOMINAL

full military temperature range of —55°C to 125°C;

the SN72741 is characterized for operation from 0°C

to 70°C.

terminal assignments

P DUAL-IN-LINE

J OR N DUAL-IN-LINE L PLUG-IN PACKAGE PACKAGE Z FLAT PACKAGE

PACKAGE (TOP VIEW) {TOP VIEW) (TOP VIEW) (TOP VIEW)

o s e P - v oo e

NC NG NG Vces PUT Nz NC

NC  Vege PUT N2 N2

B %@@@0@

OFFSET

O]

l o,
o

OFFSET
NULL

O
®
©
HOL
©)
@-
o=

1 20]3 41|5[]67(]7 NPUT . N2 112([13][]4
.

NG NC . OFFSET INV  NON. Voo NC OFFSET INV NON- !

N PIN 4 1S IN ELECTRICAL vec- oFeT W NOv- e

" CONTACT WITH THE CASE i o e Rt ™

NC~No internal connection
1170
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CIRCUIT TYPES SN52741, SN72741
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

SN52741 SN72741 |UNIT

Supply voltage Voo+ {see Note 1) 22 18 Y
Supply voltage Voo— (see Note 1) -22 -18 v
Differential input voltage (see Note 2) +30 +30 v
Input voltage (either input, see Notes 1 and 3} +15 +15 \Y
Voltage between either offset null terminal (N1/N2) and Voo +0.5 +0.5 Vv
Duration of output short-circuit {see Note 4) unlimited unlimited
Continuous total power dissipation at {or below) 55°C free-air temperature (see Note 5) 500 500 mW
Operating free-air temperature range —55to 125 0to 70 °c
Storage temperature range —651t0 150 | —651t0 150 | °C
Lead temperature 1/16 inch from case for 60 seconds J, L, or Z Package 300 300 °c
Lead temperature 1/16 inch from case for 10 seconds N or P Package 260 260 °C

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the
zero reference level is the midpoint between Vo and Voo

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less.
4

. The output may be shorted to ground or either power supply. For the SN52741 only, the unlimited duration of the short-circuit

applies at {or below) 125°C case temperature or 75°C free-air temperature.

5. For operation above 55°C free-air temperature, refer to Dissipation Derating Curve, Figure 12.

electrical characteristics at specified free-air temperature, Vgg+ =15V, Veg—=-15V
SN52741 SN72741
PARAMETER TEST CONDITIONST UNIT
MIN TYP MAX MIN TYP MAX
\ ! t offset voltai Rg< 10k 2°C ! 5 ! 5 \%
nput offset vo <
10 P g S Full range 6 75 |
AV|Q(agj)  Offset voltage adjust range 25°C %15 +15 mV
25°C 20 200 20 200
lio Input offset current nA
Full range 500 300
. 25°C 80 500 80 500
ig Input bias current nA
Full range 1500 800
25°C +13 +13
V) Input voltage range \
Full range E £
RL =10k | 25°C 24 28 24 28
v Maximum peak-to-peak R = 10 kQ | Full range 24 24 v
ope output voltage swing RL-2kq | 25°C 20 26 20 26
RL=>2kQ Full range 20 20 .
A Large-signal differential RL =2k, | 25°C 50,000 200,000 20,000 200,000
vD voltage amplification Vg =210V | Full range 25,000 15,000
T Input resistance 25°C 0.3 2 0.3 2 MQ
. Vo=0V, .
o Output resistance 25°C 75 75 Q
See Note 5
Ci Input capacitance 25°C 1.4 14 pF
25°C 70 90 70 90
CMRR Common-mode rejection ratio | Rg < 10k dB
Full range 70 70
25°C 30 150 30 150
AV|p/AV P I itivi Rg < 10k& VIV
10/AVCC Power supply sensitivity S Full range 150 150 |"
10s Short-circuit output current 25°C +25 +40 +25 40 | mA
| Suoo! . ' No load, 25°C 1.7 2.8 1.7 28 | .
V] curren
cc PRIy No signal Full range 3.3 3.3
e No load, 25°C 50 85 50 85
Pp Total power dissipation ) mW
No signal Full range 100 100

T All characteristics are specified under open-loop operation. Full range for SN52741 is —56°C to 125°C and for SN72741 is 0°C to 70°C.
NOTE 5: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback.
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CIRCUIT TYPES SN52741, SN72741
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

operating characteristics, Voc+ = 15V, Vgc—=-15V, Ta = 25°C

SN52741 SN72741
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
tr Rise time Vi=20mV, R =2kQ, 0.3 0.3 us
Overshoot Cp =100 pF, See Figure 1 5% 5%

o V=10V, R =2k,

SR Slew rate at unity gain ) 0.5 : 0.5 V/us
CL = 100 pF, See Figure 1

DEFINITION OF TERMS

Input Offset Voltage (V) The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rg)
are inserted in series with the input leads. -

Input Offset Current (lj0) The difference between the currents into the two input terminals with the output at zero
volts.

Input Bias Current {ljg) The average of the currents into the two input terminals with the output at zero volts,

Input Voltage Range (V|) The range of voltage which, if exceeded at either input terminal, will cause the amplifier to
cease functioning properly.

Maximum Peak-to-Peak Output Voltage Swing (Vopp} The maximum peak-to-peak output voltage which can be
obtained without waveform clipping when the quiescent d-c output voltage is zero.

Large-Signal Differential Voltage Amplification (Ayp) The ratio of the peak-to-peak output voltage swing to the
change in differential input voltage required to drive the output.

Input Resistance (rj) The resistance between the input terminals with either input grounded.
Qutput Resistance (ro) The resistance between the output terminal and ground.
Input Capacitance (C;) The capacitance between the input terminals with either input grounded.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting
change in input offset voltage.

Power Supply Sensitivity (AV|0/AVC) The ratio of the change in input offset voltage to the change in supply voltages
producing it. For these devices, both supply voltages are varied symmetrically.

Short-Circuit Output Current (Ipg) The maximum output current available from the amplifier with the output shorted
to ground or to either supply.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load: Pp = Voo * Icc+ + Vee—* Icc—-

Rise Time (t;) The time required for an output voltage step to change from 10% to 90% of its final value.

Overshoot The quotient of: (1) the largest deviation of the output signal value from its steady-state value after a
step-function change of the input signal, and (2) the difference between the output signal values in the steady state
before and after the step-function change of the input signal.

Slew Rate (SR) The average time rate of change of the closed-loop amplifier output voltage for a step-signal input. Slew
rate is measured between specified output levels (O and 10 volts for this device) with feedback adjusted for unity gain.
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CIRCUIT TYPES SN52741, SN72741
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

>—§) ouTPUT
INPUT + L
————0v =

INPUT VOLTAGE l
WAVEFORM CL=100pF $RL=2ke
TEST CIRCUIT
FIGURE 1-RISE TIME, OVERSHOOT, AND SLEW RATE '
TYPICAL CHARACTERISTICS
INPUT OFFSET CURRENT INPUT BIAS CURRENT
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
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T 200
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= 40 ! E] 1
5 2
g 1 = '
T |
0 ! 2 00 N i
T \ ! N |
: NI
I
0 ] i |
—60 -40 -20 O 20 40 60 80 100 120 140 ~60 —40 —20 ‘0 20 40 60 80 100 120 140
Ta—Free-Air Temperature—"C T a—Free-Air Temperature—°C
FIGURE 2 FIGURE 3
MAXIMUM PEAK-TO-PEAK QUTPUT VOLTAGE MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
vs Vs
LOAD RESISTANCE FREQUENCY
> 2 Moy BEgy > T
- - | | =
I i Tvce-- -tsv
S 24 g 32 | 1] R =10ks
2 A - Ta=26°C
32 g2
5 5
o o
% 20 % 24
& q
8 18 £ 20
x i %
$ 16 - = & 16
£ Lo L §
R En \
Fi / : il 1 3
212 - s 8
L T | . \
3 10 — i — k3
> e / [ R L o
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CIRCUIT TYPES SN52741, SN72741
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

OPEN-LOOP LARGE-SIGNAL
DIFFERENTIAL
VOLTAGE AMPLIFICATION

OPEN-LOOP LARGE-SIGNAL
DIFFERENTIAL
VOLTAGE AMPLIFICATION

vs vs
SUPPLY VOLTAGE FREQUENCY
4x108 , 107 —
.Rkaﬂjh ! Veg+= 15V
< Ta=25°C | < 108 Voe—=—-15V
§ 2x108 P 4 AL -2k
3 2 e Taw25°C |
< 1x108 P < 0s
5 COMMON-MODE REJECTION RAT!O E
] A S 103
2 vs >
2 o FREQUENCY I
5 / b Vi T |;IV E
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s 70
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g N
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» IS FIGURE 8 s o [0 ASEASE
@ t .
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H / : 3 '
S : E. o L
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TYPICAL APPLICATION DATA

THERMAL INFORMATION
DISSIPATION DERATING CURVE

600 T 1 T
= SERIES 72___| SERIES 52
e [ MAX T4 MAX Ta o] 1
£ 800 i
= ™. - N&J
g N N ¢
2 N
2 ag0 L\
a
] z
: A ANAN
8 N NN
g 300 AN \
H A,
c
£ 200 \\
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E L 83mW/SC  90°C
E 100
TO Vee- % 100 MW/ °C  100°C
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FIGURE 11-INPUT OFFSET VOLTAGE NULL CIRCUIT

T a—Free-Air Temperature—°"C
FIGURE 12
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LINEAR INTEGRATED
CIRCUITS

CIRCUIT TYPES SN52747, SN72747

DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

® No frequency Compensation Required
® Low Power Consumption

® Short-Circuit Protection

e Offset-Voltage Null Capability

description

The SN52747 and SN72747 are dual high-
performance operational amplifiers, featuring offset-
vottage null capability. Each half is electrically similar
to SN52741/SN72741.

The high common-mode input voltage range and the
absence of latch-up make the amplifiers ideal for
voltage-follower applications. The devices are short-
circuit protected and the internal frequency compen-
sation ensures stability without external components.
A low-value potentiometer may be connected
between the offset null inputs to null out the offset
voltage as shown in Figure 3.

The SN62747 is characterized for operation over the
full military temperature range of —55°C to 125°C;
the SN72747 is characterized for operation from 0°C
to 70°C.

schematic (each amplifier)

INVERTING

Large Common-Mode and
Differential Voltage Ranges

No Latch-up

Designed to be Interchangeable with
Fairchild 4 A747 and uA747C

JOR N DUAL-IN-LINE
PACKAGE (TOP VIEW)

AMPLIFIER NO. 1 AMPLIFIER NO. 2
..

=\ /

OFFSET
NULL 1 2 NULL
INT - VCC: QUTPUT _NC_ OUTPUT VGt  2N3

u 13 12 1 10 ] L]

1 2 3 4 5 6 1

INVERT- NONIN- OFFSET Vec— OFFSET NONIN- INVERT-
ING VERTING NULL NULL VERTING ING
(INPUT INPUT N2 , LZNZ INPUT iNPUT ,

V vV
AMPLIFIER NO. 1 AMPLIFIER NO. 2

NC—No internal connection

iNPUT &
Iﬂ Ij ’ + —o Veer
dEh J
NON- , T
45k
INVERTING 30pF '
INPUT
4 250
© OUTPUT
5 /KO I/7.5 ko
" ha 50 Q
OFFSET 1—
NULL o—-4 3 ___i
>
N1 1kQ3 50 kQS kS 5kQ 50 kni 3500
OFFSET ‘ : ¢ o Veeo
NULL o—
N2

Component values shown are nominal.

L, TOOTHER
AMPLIFIER
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CIRCUIT TYPES SN52747, SN72741
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN52747 SN72747 | UNIT
Supply voltage Voc+ (see Note 1) 22 18 \Y
Supply voltage Voo— (see Note 1) -22 —18 \%
Differential input voltage (see Note 2) +30 +30 A"
Input voltage (either input, see Notes 1 and 3) +156 +15 v
Voltage between either offset null terminal (N1/N2) and Veo— 0.5 +0.5 \
Duration of output short-circuit (see Note 4) unlimited unlimited
Continuous total dissipation at {or below) 70°C Each amptifier 500 500 -
free-air temperature {see Note 5) Total package 800 800
Operating free-air temperature range —55 10 125 0o 70 °C
Storage temperature range _651t0 150 | —65t0 150| °C
Lead temperature 1/16 inch from case for 60 seconds J package 300 300 °c
Lead temperature 1/16 inch from case for 10 seconds N package 260 260 °C
NOTES: 1. All voltage values, unless otherwise noted, are with respect to th:;:r: reference level (Qrpund) of the supply voltages where
the zero reference level is the midpoint between Vee+ and VCC—.
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less.
4. The output may be shorted to ground or either power supply. For the SN52747 only, the unlimited duration of the short-circuit

applies at (or below) 125°C case temperature or 75°C free-air temperature.

5. For operation of SN52747 above 70° C free-air temperature. refer to Dissipation Derating Curve, Figure 2.

electrical characteristics at specified free-air temperature, vee+ =15V, Vec—=-15V
SN52747 sN72747 |
PARAMETER TEST conDITIONST UNIT
MIN TYP MAX MIN TYP MAX |
25°C 1 5 1 6
Vio Input offset voltage Rg < 10k&2 Foll range 5 <5 mV
AV)0(adj) Offset voitage adjust range 25°C 15 +15 mV
1o Input offset current EC 2 200 2 200 nA
Full range 500 300
| Input bias current %C 80 500 8o 500 nA
B P Full range 1500 800
Vi Input voltage range 25°'C 12 13 =13 v
Full range +12 +
" RL=10kQ 25°C 24 28 24 28
Vopp Maximum peak-to-peak RL > 10 k| Full range 24 24 v
output voltage swing R =2k | 25°C 20 26 20 26
Ry > 2k | Fullrange 20 20
AvD Large-signal differential RL>2kQ, | 25°C 50,000 200,000 50,000 200,000
voltage amplification Vo =t10V | Fullrange 25,000 25,000
1 Input resistance 25°C 0.3 2 0.3 2 MQ
o Output resistance Vo =0V, |y 75 75 Q
See Note &
Ci Input capacitance 26°C 1.4 1.4 pF
CMRR Common-mode rejection ratio | Rg < 10kQ 25°C 70 90 0 90 dB
Full range 70 70
AVjo/aVcc Power supply sensitivity Rg < 10k 25°C 30 150 0 150 uVviv
Fuli range 150 150
108 Short-circuit output current 25°C +25 +40 +25 40 | mA
lec Supply current No load, 25°C 1.7 28 1.7 238 A
No signal Full range 3.3 33
Po Power dissipation No load, 25°C 50 85 50 85 -~
(each amplifier) No signal Full range 100 100
Vo1/Vo2 Channel separation 25°C 120 120 dB8

t All characteristics are specified under open-loop operation. Full range for SN52747 is —55°C to 125°C and for SN72747 is 0°C to 70°C.

NOTE 5: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback.

For definitions of terms, mechanical data, and ordering instructions, see the SN52741/SN72741 data sheet dated November 1970.
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CIRCUIT TYPES SN52747, SN72747
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

operating characteristics, Vec+ =15V, Veoe—=—15V, TA =25°C

SN52747 SN72747
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP - MAX
t Rise time Vi=20mV, Ry =2k, 03 03 us
Overshoot Cg =100 pF, See Figure 1 5% 5%
SR Slew rate at unity gai Vi=1ov. - R =2ka, 05 05 vi
rate at unr jain . . S
ew v e CL =100 pF, See Figure 1 K

PARAMETER MEASUREMENT INFORMATION

"
P—_? ouTPUT
INPUT + 1 '
——— — —— (QV -

INPUT VOLTAGE -

WAVEFORM
Ci =100 pF RL =2k
TEST CIRCUIT
FIGURE 1-RISE TIME, OVERSHOOT, AND SLEW RATE
THERMAL INFORMATION TYPICAL APPLICATION DATA

DISSIPATION DERATING CURVE

% 900
T TOTAL PACKAGE
§ 800
E
5 700 <
8 N\
5 600 AN
3 EACH AMPLIFIER N\
< 500
] \\
F 400 \
£
S 300 \
£
g 200 DERATE  FROM [H— TOVeo—
5 TOTAL PACKAGE  11.4mW/°C 80°C
S 100 HEACH AMPLIFIER  11.1 mW/°C 105°C H—
o | 1 | | i
70 80 90 100 110 120 130
Ta—Free-Air Temperature—°C
FIGURE 2 FIGURE 3—INPUT OFFSET VOLTAGE NULL CIRCUIT
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CIRCUIT TYPES SN527417, SN72747
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

INPUT OFFSET CURRENT
vs

FREE-AIR TEMPERATURE

TYPICAL CHARACTERISTICS

INPUT BIAS CURRENT
vs

FREE-AIR TEMPERATURE

MAXIMUM PEAK-TO-PEAK
OUTPUT VOLTAGE
vs
LOAD RESISTANCE

28 —
100 17 1 400 - > Vees= 15V 1 | L1
Vees =18V | Veg+= 15V ® 26 I-Vee—=—15 Vit
Vee-=-15V Vee—= =15V ] TA=25°C :
< 80P LT G2 ! v
< < T 5
i A\ z g ‘
3 § [} i
S 60 £ 3 20 : —
s} 3 le— SN72747 1o 32 ! i
§ S o | S e 4 =
5 re— SN72747 -o: | a ! 3 : I
3% 2 ! S 1. i .
2 N : % : 5'4 i
1 @ E
4 ! = 100 : %
T \‘ . NS | § 12 /
| I~ a
I~ g0
0 0 ) 7.
—60-40-20 O 20 40 60 80 100 120 140 —60 -40 —20 0 20 40 60 80 100 120 140 21 o2 64 o7 N s 710
Ta~Free-Air Temperature—°"C Ta—Free-Air Temperature—°C R—Load Resistance—k 2
FIGURE 4 FIGURE 5 FIGURE 6
OPEN-LOOP LARGE-SIGNAL OPEN-LOOP LARGE-SIGNAL
MAXIMUM PEAK-TO-PEAK DIFFERENTIAL DIFFERENTIAL
OQUTPUT VOLTAGE VOLTAGE AMPLIFICATION VOLTAGE AMPLIFICATION
vs vs vs
FREQUENCY SUPPLY VOLTAGE FREQUENCY
N 40 Tl 4x105 T 107 T T vereerav
= i i H H + =
3% | L] \\;cc:_g‘i‘;v FR=2kQ * : " . Vgg—‘*‘“’_
£ cc < Ta=25°C g 1o TR -2k
) L LR =10k £ 2108 ; $ L= 2k
> Ty = 25°C K T R e Taz2C
Exn S : : £ ‘
3% £ P £ ‘
S 2 < 1x10% < 00
E 4 : £
i : 4 ‘o
,'é 16 ‘2 ax104 ' E 102
g 12 2 g
s 3 3w
i 8 (1 o 2100 ‘ ;g .
g e < ! 1
>
0 [N U-U 1x104 1071
100 1k 10k 100% ™ 0 2 4 8 8 10 12 14 168 2N 110 100 1k 10k 100k 1M 10M 100M
f—Frequency~Hz Wees | ~Supply Vortage-v {—Frequency~Hz
FIGURE 7 FIGURE 8 FIGURE 9
COMMON-MODE REJECTION RATIO OUTPUT VOLTAGE
vs vs VOLTAGE-FOLLOWER
FREQUENCY ELAPSED TIME LARGE-SIGNAL PULSE RESPONSE
100 8
T T 28 T
Vee+= 18V i -
g % vgg_--wv— 2 3 - zgg::tsx\;v—
] Rg=10k& - Rz
% \\ Ta=25°C 2 > a 17 . ! cLL=1ok0S:)F —
% ” \ ? % > £ 2 oureuy :\ R
:® [ 2 ! P\
§ N Sy : 2o : L }
e \ 2 /: 3 / INPUT 1 \
8 2, Veg#= 15V 2 -2 : -
f v N ° / ! Vee-=-15V 2 !
8 o, ] R =2k 2, !
@ 20 1 Cp_ = 100 pF = L \
-3 10% ! Ta=25C 10T
3 10 0 . t -6
[ -4 L -8
110 100 1k 10k 100k 1M 10M 100M ° 05 1 15 2 25 0 10 20 30 4 50 60 70 80 90
—Frequency—Hz t-Time—us t=Time—ps ’
FIGURE 10 FIGURE 11 FIGURE 12
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LINEAR CIRCUIT TYPES SN52748, SN72748
INTEGRATED CIRCUITS HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

® Frequency and Transient Response Characteristics Adjustable

e Short-Circuit Protection ¢ Low Power Consumption
e Offset-Voltage Null Capability o No Latch-up
® Large Common-Mode and e Same Pin Assignments as SN52709/SN72709

Differential Voltage Ranges

description schematic

The SNb52748 and SN72748 are high-performance
operational amplifiers. They offer the same advan-
tages and desirable features as the SN52741 and

SN72741 with the exception of internal compen-
COMPENSATION

sation. The external compensation of the SN52748 . NveRNG

and SN72748 allows the changing of the frequency veer 3
response (when the closed-loop gain is greater than -
unity) for applications requiring wider bandwidth or INVERTING

higher slew rate. These circuits feature high gain, large T

differential and common-mode input voltage range, oFeser euret

output short-circuit protection, and may be compen- W

sated under unity-gain conditions with a single 30-pF ,

capacitor. A potentiometer may be connected PURTE S st 40 i vee-

NULL/COMP 0}

between the offset null inputs, as shown in Figure 12, LicoMe.

to null out the offset voltage.
COMPONENT VALUES SHOWN ARE NOMINAL

The SN52748 is characterized for operation over the

full military temperature range of —55°C to 125°C;

the SN72748 is characterized for operation from 0°C

to 70°C.

terminal assignments

P DUAL-IN-LINE

J OR N DUAL-IN-LINE L PLUG-IN PACKAGE PACKAGE Z FLAT PACKAGE
PACKAGE (TOP VIEW) (TOP VIEW) (TOP VIEW) {TOP VIEW)
ovr. e com our- OEESET o vee Wit we

COMP VoCo PUY  ing) N2}

Inlainiol 5%@@@“@@

1

NG NC  COMP Veoh PUT  (nz) NG

OFfSET
NULL/COMP

Ny I

OFFSET

O
# ()=
®

®

@-

®
IOl

W NULL T T
INPUT w21 1 2 301 &
Veo-
N T v WON. Vgo-  NC PIN 4 IS IN ELECTRICAL OFFSET r o Vee- OFFSET NV NON-  vge_
INPUT CONTACT WITH THE CASE come NPT NULYINPUT oy
N1} INTH C,z‘:)’
NC—No internal connection
INCORPORATED 343
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CIRCUIT TYPES SN52748, SN72748
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN52748 .SN72748 |UNIT

Supply voltage Vgt (see Note 1) 22 18 \
Supply voltage Vgoc— (see Note 1) -22 —18 \Y
Differential input voltage (see Note 2) +30 +30 \4
Input voltage (either input, see Notes 1 and 3) 15 *156 \
Voitage between either offset null terminal (N1/N2) and Vcc— —0.51t02 ~0.5t02 A
Duration of output short-circuit {see Note 4) unlimited unlimited
Continuous total power dissipation at (or below) 55°C free-air temperature (see Note 5) 500 500 mW
Operating free-air temperature range —55t0 125 0to 70 °C
Storage temperature range ) —6510 150 | —6510 150 | °C
Lead temperature 1/16 inch from case for 60 seconds J, L, or Z Package 300 300 °c
Lead temperature 1/16 inch from case for 10 seconds N or P Package 260 260 °C

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the
zero reference level is the midpoint between V¢t and Vec—-
2. Differential voltages are at the noninverting input terminal with respect 1o the inverting input terminal.
3. The magnitude of the input voltage must n.ever exceed the magnitude of the supply voltage or 1? \{olts, whic.hever is less. o
_ 4. The output iiay be shorted to ground or either power supply. For the SN52748 only, the unlimited duration of the short-circuit
applies at (or betow) 125°C case temperature or 75°C free-air temperature.
5. For operation above 56°C free-air temperature, refer to Dissipation Derating Curve, Figure 13.
electrical characteristics at specified free-air temperature, Vcc+ =15V, Vec—-=—-15V
PARAMETER TEST CONDITIONS SN52748 SN72748 UNIT
3 MIN TYP MAX MIN TYP MAX
Vio Input offset voltage Rg < 10 k&2 25°C ! 5 ! 6 mV
Full range 6 7.5
25°C 20 200 20 200
lo Input offset current Foll vange 500 300 nA
] 25°C 80 500 80 500
hB Input bias current Fall range 1500 300 nA
Vi Input voltag range 'C 212 =13 12 213 v
Full range +12 +12
RL=10kQ | 25°C 24 28 24 28
Vopp Maximum peak -to-peak __RL > 10 k2 | Full range 24 24 v
output voltage swing R =2k | 25°C 20 26 20 26
’ R > 2kQ | Full range 20 20
Avp Large-signal differential R >2kR, | 25°C 50,000 200,000 50,000 200,000
voltage amplification Vo =210V | Full range 25,000 25,000
i Input resistance 25°C 03 2 0.3 2 M
. Vpo=0V, o
fo Output resistance See Note 5 25°C 75 75 1]
C " Input capacitance 25°C 1.4 1.4 pF
CMRR Common-mode rejection ratio | Rg < 10 k& ¢ 70 %0 0 %© dB
Full range 70 70
. 25°C 30 150 30 150
AV p/AVe Power supply sensitivity Rg< 10 kQ. Full range 150 150 uV/IV
l0s Short-circuit output current 25°C +25 +40 25 +40 | mA
e S — No load, 25°C 1.7 2.8 1.7 2.8 A
No signal Full range 3.3 3.3
Pp Total power dissipation No load, 25°C %0 8 50 & mW
No signal Full range 100 100

T All characteristics are specified under open-loop operation. Full range for SN52748 is —55°C t0 125°C a
NOTE 5: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback.

For definitions of terms, mechanical data, and ordering instructions, see SN52741/SN72741 data sheet dated November, 1970.

nd for SN72748 is 0°C to 70°C.
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CIRCUIT TYPES SN52748, SN72748
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

operating characteristics, Vocc+ = 15V, Voe—=—-15V, Ta = 25°C

PARAMETER TEST CONDITIONS SN52748 SN72748 UNIT
MIN TYP MAX MIN TYP MAX

tr Rise time Vi=20mV, R =2k, 0.3 0.3 us

Cp =100 pF, Cc=30pF,
Overshoot See Figure 1 5% 5%

V=10V, Ry =2kQ,

SR Slew rate at unity gain CL =100pF, Cc=230pF, 05 05: Vius
See Figure 1

PARAMETER MEASUREMENT INFORMATION

vi

———ov

INPUT VOLTAGE

WAVEFORM

N2 {OPEN)

TEST CIRCUIT

S RL=2k%

FIGURE 1-RISE TIME, OVERSHOGT, AND SLEW RATE

——@ OUTPUT

1jo—tnput Offset Current—nA

VoPpp- ‘Maximum Peak-to-Peak Output Voltage- V

INPUT OFFSET CURRENT
vs FREE-AIR TEMPERATURE.

100 T T
veer=15v |
Veg-=-15V
80 [\ —
60
—! sN72748 |-
i
[
40 + L
N )
I
T
20 -
; \' | I
0

—60 —40 -20 G 20 40 B0 B0 100 120 140

Ta—Free-Air Tamperature—°C

FIGURE 2

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE vs FREQUENCY

40 T 7 ¥ 77T,
Vegr= 15V
3% T vee- =-15v
RL=10kQ
- iy
] Cc=30pF
2 | [{Ta=25C
i H
2 : {
20 T !
16 1 ‘ H
12 : i -
8 |
i RS Fd
4 | . \, [
i H i T
] } 1T
L L j
100 1k 10k 100k ™

f—Frequency—Hz

FIGURE 5

TYPICAL CHARACTERISTICS
INPUT BIAS CURRENT
vs FREE-AIR TEMPERATURE
400 — T —
i i Vee+= 15V
1 ; Veg-=—15 V]
¢ sobi Lo
i \ i !
3 \ | sn72ves | go- i i
P I ; | 4
-t RV B AR |
H N
o \ o
2 . T N T B!
[ \a
[ S -
o ‘ ; E

-60 —40 ~20 0

20 40 60 80 100 120 140
Tp—Free-Air Temperature—°C

FIGURE 3

OPEN-LOOP LARGE-SIGNAL
DIFFERENTIAL VOLTAGE

AMPLIFICATION vs SUPPLY VOLTAGE

4x105

2x10%

X105

4x10%

2x104

Ayp - Differantial Voltage Amplification

1x10%

Ry =2k
Ta=28C A
/
2 4 6 8 10 12 14 16 18 20

e | -Supply Volitage—v -

FIGURE 6

Ayp-Differential Voltage Amplification

MAXIMUM PEAK-TO-PEAK OUTPUT

28 -

> Veer= 15V L

§ % fvec—--—1sv

-] Ta=

S 24 A ?5°c

5

g2

3

3z 2

4

S 18

H X

& 18 +

t i

ER / -

H

212 .

£ 10 ;

® i {
8 H i
0.1 0.2 04 071 2 4 7 10

Ry_—Load Resistance—ks

FIGURE 4

OPEN-LOOP LARGE-SIGNAL
DIFFERENTIAL VOLTAGE
AMPLIFICATION vs FREQUENCY

107 T T
Veg+= 15V
Vec-=-18V
6 -
10 R -2k
Cc=30pF
108 Ta=25C -

i

1 10 100 1tk 10k 100k 1M 10M 100M

f-Frequency—Hz

FIGURE 7
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CIRCUIT TYPES SN52748, SN72748
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

COMMON-MODE REJECTION RATIO OUTPUT VOLTAGE
vs vs VOLTAGE-FOLLOWER
FREQUENCY ELAPSED TIME LARGE-SIGNAL PULSE RESPONSE

100 T T 28 [ T 7
@ % M Vegr= 15V
1 \ R§°= 10ke 2. 6 :02-21;1'5 v
g % Cc=30pF L > L CL- 1005F
S TAz25°C > L i clé=30plp=
] \ E so% f g ouTPUT Y\ 1a=25°C
i g s '
S 1 3 ]
« \ 2 /: “ '
$ 50 Sn : g o 1
b \ 3 /; Veg+= 15V 3 INPUT 1 \
é 40 N 5 8 - Veo—=-15V E-2 L
E 30 N 9 / ' RL=2kQ : :
K] \ o, ! Cq = 100 pF g 4
g = o Cora0er - AN

H A= 2? c
% w0 ° —_
0 -4 -8
110 100 tk 10k 100k 1M 10M 100M o 05 1 15 2 25 0 10 20 30 40 50 60 70 80 KN

f—Frequency—Hz =Time—ps Timeus
- 3 FIGURE 8 FIGURE 9 FIGURE 10

TYPICAL APPLICATION DATA

Vo R2
Vi R1
i R1-30 pF
RL> CC > —
vo 2w R1+R2
Vi -l-
-}: N2 —
= _ - - Ri-R2
vce 30 pF {OPEN) R3 =
R1+R2
rj = 400 MS2, o<1,
Cij=1pF, BW =1 MHz
FIGURE 11-UNITY-GAIN VOLTAGE FOLLOWER FIGURE 12-INVERTING CIRCUIT WITH ADJUSTABLE GAIN,
COMPENSATION, AND OFFSET ADJUSTMENT
THERMAL INFORMATION
DISSIPATION DERATING CURVE
600 T T T
SERIES 72 __ | SERIES 52| |
£ - MAX Ta MAX T [ol
. 500
5 <
’% N \ nNgJ_1 |
3 N
2 400
o
5 z \\ \
H N N
§ s X
3 N
£
£ 200
o PKG DERATE FROM
E oz 526 mW/'C  55°C
E ool L 83 mw/°C 90°C
3 P 100 mW/°C  100°C
2 FN&J 11.1mw/’C  105°C
o S O T
50 60 70 8 90 100 110 120 130
Ta—Free-Air Temperature—°"C
FIGURE 12
PRINTED IN USA. 27
TI cannot gssume any responsibility for ony circuits shown
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LINEAR

INTEGRATED CIRCUITS

CIRCUIT TYPES SN52770, SN72770

HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

e Adjustable Frequency and Transient

High Slew Rates

Response Characteristics
o Offset-Voltage Null Capability
e No Latch-Up
e Low Power Consumption
description

Very Low Input Bias Currents
Very Low Input Offset Parameters
- Short-Circuit Protection

Large Common-Mode and

Differential Voltage Ranges

The SN52770 and SN72770 are high-performance géaeral purpose integrated-circuit operational amplifiers. They offer
the same advantages and desirable features as the SN52771 and SN72771 with the exception of internal compensation.
The external compensation of the SN52770 and SN72770 allows the changing of the frequency response (when the
closed-loop gain is greater than unity) for applications requiring wider bandwidth or higher slew rate. Unity-gain
compensation is accomplished by means of a single 30-pF capacitor, and for higher gains, smaller capacitors may be
used to obtain increased slew rate and bandwidth. High slew rate makes these amplifiers ideal for fast-rise-time
signals, or large signals at high frequency. Very low input currents make them ideal for sample and hold, logarithmic
amplifiers, and other low-level applications. A potentiometer may be connected between the offset null inputs, as
shown in Figure 12, to null out the offset voltage.

The SN52770 is characterized for operatlon over the full military temperature range of —55°C to 125°C; the SN72770
is characterized for operation from 0°C to 70°C.

terminal assignments

371

J OR N DUAL-IN-LINE L PLUG-IN PACKAGE P D;’:é'::;sm'i Z FLAT PACKAGE
PACKAGE (TOP VIEW) (TOP VIEW) (TOP VIEW) (TOP VIEW)
NC  NC COMP  vec. ﬁ??ﬁ? NC o comP  Vecs xrfﬁ? i e xe Moo oumn ¥§' il
ul[n][r][n][w][s]]s o e, 8765‘@6@)@@ @?
":::' (6)| oureur p
NON- OFFSET r 1
iBiRRiIRIOE e 3 BT | @ @(:)é)é)@
. Voo
e Emfff e e e PIN 415 IN ELECTRICAL ol wer v o Mo oM we o NN veo
et et CONTACT WITH THE CASE cone oot cow et
NC—No internal connection
absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)
SN52770 SN72770 | UNIT
Supply voltage Vcc+ (see Note 1) 22 18 v
Supply voltage Voo (see Note 1) —-22 -18 Vv
Differential input voltage (see Note 2) +30 +30 \
Input voltage (either input, see Notes 1 and 3) 15 15 \
Voltage between either offset null terminal (N1/N2) and Veo— —-05t0 2 |[-05t02 Y
Duration of output short-circuit {see Note 4) unlimited unlimited
Continuous total dissipation at (or below) 55°C free-air temperature (see Note 5) 500 500 mW
Operating free-air temperature range —-55to0 125 0to 70 °C
Storage temperature range —651t0 150 | —65to 150 °C
Lead temperature 1/16 inch from case for 60 seconds J, L, or Z Package 300 300 °C
Lead temperature 1/16 inch from case for 10 seconds N or P Package 260 260 °Cc

NOTES: 1.

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.

3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less.

4. The output may be shorted to ground or either power supply. For the SN52770 only, the unlimited duration of the short-circuit
applies at (or below) 125°C case temperature or 75°C free-air temperature.

5. For operation above 55° C free-air temperature, refer to Dissipation Derating Curve, Figure 1.

All voltage values, uniess otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the
zero reference level is the midpoint between Vcy and Voo,
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CIRCUIT TYPES SN52770, SN72770
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

schematic

—0 OUTPUT

—o Vet

o Vcc-

J

39 k{2
3

13500

COMPENSATION
°

-y
A

435 2
1.32 k$2

L
3 7.7 kS2
7.7 k2
39 k(2
1 k§} 1k

o

o)
L2, 2 g
z2F 5 ES =2z
ox & " w8
2wz wZ Q\
£* e £3
H z o3
z

COMMON (N1) ©

OFFSET

NuLL O
(N2)

Component values shown are nominal.
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CIRCUIT TYPES SN52770, SN72770
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature, Vgc+ = 15V, Vog—==-15V

SN52770 SN72770
PARAMETER TEST CONDITIONST MIN vp MAX MIN TYpP MAX UNIT
25°C 2 4 5 10
Vio Input offset voltage Rg < 10kQ Full range 7 13 mV
25°C 1 2 5 10
lio Input offset current Full range 5 1 nA
i 25°C 8 15 15 30
hB Input bias current Full range 35 2 nA
VicR 3;:::::;“ nput 25°C 12 14 11 v
Maximum peak-to-peak R =2kQ 25°C 24 26.5 22 265
Voep output voltage swing R >2ke | Fullrange | 24 22
RL =2k, R
i i . 25°C 50,000 100,000 35,000 100,000
Large-signal differential Vo=+10V
Avp voltage amplification RL > 2 k%,
Vo= +10V Full range | 25,000 25,000
R =2kQ,
Maximum-output-swing Vo =+10V, °
Bom bandwidth {closed loop) Avp=1, »cC 40 40 kHz
THD < 5%
B4 Unity-gain bandwidth 25°C 13 1.3 MHz
Tid Differential input resistance 25°C 100 100 MQ
Zic Common-mode input impedance| f = 10 Hz 25°C 500 500 MQ
Zo Output impedance f=10Hz 25°C 2 2 kQ
CMRR Common-mode rejection ratio Rg<10kQ | 25°C 80 100 70 100 dB
AVjo/AVec Power supply sensitivity Rg<10kQ | 25°C 80 150 200 uviv
Equivalent input noise voltage Avp =100, o
en (closed loop) BW=1Hz, | 25°C 40 40 mV//Hz,
f=1kHz
los Short-circuit To Vee+ 25°C 24 24 mA
output current To Vee— ~20 —-20
No load, °
Icc Supply current No signal 25°C 1.3 2 1.7 4 mA
L. No load, °
Pp Total power dissipation No signal 25°C 40 60 50 120 mW

TAll characteristics are specified under open-loop operation unless otherwise noted. Full range for SN52770 is —55°C to 125°C and for
SN72770 is 0°C to 70°C.

operating characteristics, Vcc+ =15V, Vcc._ =-15V,TA=25°C

SN52770 SN72770
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX

Vyp=200mV, R =2kQ,

ty Rise time Cp =200pF, Cc=30pF, 130 130 ns
See Figure 2
Vi=10V, Ry =2kQ,

SR Slew rate at unity gain CL=200pF, Cc=30pF 25 25 Vius
See Figure 2
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CIRCUIT TYPES SN52770, SN72770
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

DEFINITION OF TERMS
input Offset Voltage (V0) The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to zero. The input offset voitage may also be defined for the case where two equal resistances (Rg)

are inserted in series with the input leads.

Input Offset Current {Ij0) The difference between the currents inte the two input terminals with the output at zero
volts.

Input Bias Current (1)) The average of the currents into the two input terminals with the output at zero volts.

Common-Mode Input Voltage Range (V|cR) The range of common-mode voltage which if exceeded will cause the
amplifier to cease functioning properly.

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage which can be
obtained without waveform clipping when the quiescent d-c output voltage'is zero.

Large-Signal Differential Voltage Amplification {Ayp) The ratio of the peak-to-peak output voltage swing to the
change in differential input voltage required to drive the output.

Maximum-Output-Swing Bandwidth (Bon) The range of frequencies within which the maximum output voltage swing
is above a specified value.

Unity-Gain Bandwidth {B1) The range of frequencies within which the voltage amplification is greater than unity.
Differential input Resistance (riq) The small-signal resistance between the two ungrounded input terminals.

Common-Mode Input Impedance (zjc) The parallel sum of the small-signal impedances between each input terminal
and ground.

Output Impedance (zo) The small-signal impedance between the output terminal and ground.
Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting

change in input offset voltage.

Power Supply Sensitivity (AV|Q/AVcc) Theratio of the change in input offset voltage to the change in supply voltages
producing it. For these devices, both supply voltages are varied symmetrically.

Short-Circuit Output Current (Igg) The maximum output current available from the amplifier with the output shorted
to the specified supply.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load: Pp = Vce+* Igc+ + Vee—lcc—

Rise Time (t;) The time required for an output voltage step to change from 10% to 90% of its final value.

Slew Rate (SR) The average time rate of change of the closed-loop amplifier output voltage for a step-signal input. Slew
rate is measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain.
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CIRCUIT TYPES SN52770, SN72770
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

THERMAL INFORMATION PARAMETER MEASUREMENT INFORMATION
DISSIPATION DERATING CURVE
SERIES 7'2__semlss 52
3 = MAX Tp MAX T ot
500 T
NgJ— |
i ~N L\ ° E Vi
E 400 T
o '
§ 2 \\\\\ : *@ouwur
S N
a< 300 =
\ ———D0vV INPUT(§—+ A -
\\ = —L(z:('io S RL=2ka
200 ! PF
3 PKG  DERATE FROM| | '\ come N
z swmare S0 INPUT VOLTAGE Cc = 30 pF =
. c
wop L B3mwe  ere WAVEFORM TEST CIRCUIT
IN&J  111mW/SC _ 105°C
%% s 0 8 90 100 110 120
Ta~Free-Air Temperature~°C
FIGURE 1 FIGURE 2—BANDWIDTH, RISE TIME, AND SLLEW RATE
TYPICAL CHARACTERISTICS
SN72770 MAXIMUM PEAK-TO-PEAK OUTPUT
COMMON-MODE INPUT VOLTAGE RANGE  MAXIMUM OUTPUT VOLTAGE SWING VOLTAGE SWING
Vs vs vs
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FIGURE 3 FIGURE 4 FIGURE S
ol;li";tggﬁﬁzf%ifﬂ“&‘- LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION SHORT-CIRCUIT OUTPUT CURRENT
AMPLIFICATION vs vs
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SUPPLY VOLTAGE FREQUENCY FREE-AIR TEMPERATURE
4 X 104 [ ‘ 106 I v 50
i Vegs = 15V
2X105 [ Tp=25C s R =2kQ £ o
i i | Rp =10k § " | Cc = 30pF €
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1% 108 ; E Y e 3
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1% 104 i L : i |
0 4 8 12 16 20 2 o ) o
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FIGURE 6

f—Frequency—Hz Ta—Free-Air Temparature—°C

FIGURE 7 FIGURE 8
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CIRCUIT TYPES SN52770, SN72770

HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

TOTAL POWER DISSIPATION
Vs
SUPPLY VOLTAGE

VOLTAGE-FOLLOWER
LARGE-SIGNAL PULSE RESPONSE

100 No Load 14 v T =’15\‘,
90 | No Signal yi CC+
Ta=25°C / 12 Voo = —15V
2 30 R =2kQ
% / 7 10 CL =200 pF
s a g Cc =30 pF
8 g |
2 60 / / s 8 \TA =25°C
2 / / 3 i / \ 1
e 50 g 6 / ‘OUTTPUT \'
3 SN72770 / 5 4‘
8 40 / S / ’ \
_ a / 2 4 :
E / SN52770 s j
3 ° 30 / ) = |
* A £ ol X
£ 2 L -
/ / INPUT
10 v P 0
vl
0 -2
0 4 8 12 16 20 24 01 2 3 4 5 6 7 8 9 101
IVees I-Supply Voltage—V t—Time—us
FIGURE 9 FIGURE 10
TYPICAL APPLICATION DATA
R2

.|

ille—

N2
{OPEN)

1 =~ 5,000 MQ at 10 Hz

Cp ~ 1.5 pF B1 = 1.3 MHz

FIGURE 11-UNITY-GAIN VOLTAGE FOLLOWER

o <<1 8 A3

R1 + R2

AAA

R1+ R2 R1 + 30 pF

=—— c
€7 R+ R2

FIGURE 12—INVERTING CIRCUIT WITH
ADJUSTABLE GAIN, COMPENSATION, AND
OFFSET ADJUSTMENT
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LINEAR CIRCUIT TYPES SN52711, SN721T11
INTEGRATED CIRCUITS HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

e Very Low Input Bias Currents o High Slew Rates Eg
e 6-dB Roll-Off Insures Stability e Very Low Input Offset Parameters gg
e No Frequency Compensation Required e Short-Circuit Protection 23
e Offset-Voltage Null Capability e No Latch-Up 32
e Low Power Consumption e Large Common-Mode and "-é

Differential Voltage Ranges 3

description

The SN52771 and SN72771 are high-performance general purpose integrated-circuit operational amplifiers. Very low
input currents make these amplifiers ideal for sample and hold, logarithmic amplifiers, and other low-level applications.
High slew rate makes them ideal for fast-rise-time signals, or large signals at high frequency. Internal compensation
provides a 6-dB roll-off for stability under all closed-loop conditions. A potentiometer may be connected between the
offset null inputs, as shown in Figure 11, to null out the offset voltage.

LL6L HOUVIN ‘BYPLLILS
LLLTINS '

The SN52771 is characterized for operation over the full military temperature range of —55°C to 126°C: the SN72771
is characterized for operation from 0°C to 70°C.

terminal assignments

P DUAL-IN-LINE

J OR N DUAL-IN-LINE L PLUG-IN PACKAGE PACKAGE Z FLAT PACKAGE
PACKAGE (TOP VIEW) (TOP VIEW) (TOP VIEW) (TOP VIEW)
OFFseT OrrsET TFFSET
OUT- NULL NC OUT- wyLL NC NC Vec.  outeur  NULL

NC o vee. ot OFFSET NC  Vec. PUT N2

[ ‘aﬂmmﬁ. k) NEIDE ?@@@@?

) e
<

ouTPuT

o bl I- T ¥ L | L] q
"
JEJUISIEL ) = == = TR [0 0 0 0 © O O
-
o orE e WY o me vem T WY o
NULL | PIN 4 IS IN ELECTRICAL . Veo NC  OFFSET NV NON-  nc Veeo
wi T wor CONTACT WITH THE CASE Yo " e i s «

NC—No internal connection

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN52771 SN72771 | UNIT

Supply voltage Vce+ (see Note 1) 22 18 \
Supply voltage V.- (see Note 1} -22 —18 v
Differential input voltage (see Note 2) +30 +30 v
Input voltage (either input, see Notes 1 and 3) +15 15 \
Voltage between either offset null terminal (N1/N2) and Vgoe— 0.5 +0.5 \
Duration of output short-circuit (see Note 4} unlimited unlimited
Continuous total dissipation at (or below) 55°C free-air temperature (see Note 5) 500 500 mw
Operating free-air temperature range —55 to 125 0 to 70 °Cc
Storage temperature range —65t0 150 | —65 10 150 °C
Lead temperature 1/16 inch from case for 60 seconds- J, L, or Z Package 300 300 °C
Lead temperature 1/16 inch from case for 10 seconds N or P Package 260 260 °Cc

NOTES: 1. All voitage values, unless otherwise noted, are with respect to the zero reference levei {ground) of the supply voitages where the
zero reference level is the midpoint between Vo4 and Voo
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less.
4. The output may be shorted to ground or either power supply. For the SN52771 only, the unlimited duration of the short-circuit
applies at {or below) 125°C case temperature or 75°C free-air temperature.
5. For operation above 55°C free-air temperature, refer to Dissipation Derating Curve, Figure 1.
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CIRCUIT TYPES SN52771, SN72TN
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

schematic
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Component values shown are nominal,
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CIRCUIT TYPES SN52771, SN72TN
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature, Vcc+ =15V, Vcc—=—15V
SN52771 SN72771
PARAMETER TEST CONDITIONST
MIN TYP MAX MIN TYP MAX UNIT
\Y | 1 offset volt Rg < 10kQ 25°C 2 4 5 10
n VO e <
10 Py i S Full range 7 14 mv
25°C 1 2 5 10
[ITe) Input offset current nA
Full range 5 14
| \nout bi . 25°C 8 15 15 30 A
n 1as curren
18 putE Full range 35 w | "
Common-mode input
VicR m ey 25°C 12 14 £11 v
voltage range .
v Maximum peak-to-peak Ry =2kQ 25°C 24 26.5 22 26.5
opp output voltage swing R > 2k& Full range 24 22
Ry = 2k, .
. 3 . 25°C 50,000 100,000 35,000 100,000
A Large-signal differential Vo =110V
vD P
oltage amplification RL >2kQ,
voltage ampliticatt L=>2 Full range | 25,000 25,000
Vo =+10V
R = 2k,
Maximum-output-swin, Vo =10V, °
Bom . pu "9 0 25°C 40 40 KHz
bandwidth (closed loop) Ayp =1,
THD < 5%
Bq Unity-gain bandwidth 25°C 13 13 MHz
Tid Differential input resistance 25°C 100 100 M
Zic Common-mode input impedance | f = 10 Hz 25°C 500 500 MQ
Zo Output impedance f=10Hz 25°C 2 2 kQ
CMRR Common-mode rejection ratio Rg < 10kQ | 25°C 80 100 70 100 dB
AV|o/AVec Power supply sensitivity Rg < 10kQ | 25°C 80 150 200 | uV/V
Equivalent input noise volt Avp =100,
valent iInput noise vo e
en » P %€ lew=1Hz, | 25°C 40 40 nVA/Fz
{closed loop)
f=1kHz
1os Short-circuit To Vee+ 25°C 24 24 A
output current To Vge— —20 -20
' Supp! t No load, 25°C 13 2 17 4 A
ren . .
cc upply cur No signal m
No load, o
Pp Total power dissipation i 25°C 40 60 50 120 mW
No signal

T Al characteristics are specified under open-loop operation unless otherwise noted. Full range for SN52771 is ~55°C to 125°C and for

SN72771 is 0°C to 70°C.

operating characteristics, Vcc+ = 15 V, Vec—=—-15V, Ta = 25°C

PARAMETER TEST CONDITIONS SNS2771 SN72771 UNIT
MIN TYP MAX MIN TYP MAX

Vj=200mV, R =2kQ,

te Rise time C|.=200pF, Cc=30pF, 130 130 ns
See Figure 2
V)=10V, Ry =2k,

SR Slew rate at unity gain Cy =200pF, Cg=230pF, 25 25 Vius
See Figure 2

For ordering instructions and mechanical data, refer to Section 1.
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CIRCUIT TYPES SN52771, SN727TN
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

DEFINITION OF TERMS
Input Offset Voltage (ViQ) The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rg)

are inserted in series with the input leads.

Input Offset Current (1) The difference between the currents into the two input terminals with the output at zero
volts.

Input Bias Current (1;g) The average of the currents into the two input terminals with the output at zero volts.

Common-Mode Input Voltage Range (VjcR) The range of common-mode voitage which if exceeded will cause the
amplifier to cease functioning properly.

Maximum Peak-to-Peak Output Voltage Swing (VQpp) The maximum peak-to-peak output voltage which can be
obtained without waveform clipping when the auiescent d-c output voltage is zero.

Large-Signal Differential Voltage Amplification (Ayp) The ratio of the peak-to-peak output voltage swing to the
change in differential input voltage required to drive the output.

Maximum-Output-Swing Bandwidth {Bopm) The range of frequencies within which the maximum output voltage swing
is above a specified value.

Unity-Gain Bandwidth (B1) The range of frequencies within which the voltage amplification is greater than unity.
Differential Input Resistance (rig) The small-signal resistance between the two ungrounded input terminals.

Common-Mode input Impedance (zjc) The parallel sum of the small-signal impedances between each input terminal
and ground.

Output Impedance (zp) The impedance between the output terminal and ground.
Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting

change in input offset voltage.

Power Supply Sensitivity (AV|Q/AV ) Theratio of the change in input offset voltage to the change in supply voltages
producing it. For these devices, both supply voltages are varied symmetrically.

Short-Circuit Output Current (l0s) The maximum output current available from the amplifier with the output shorted
to the specified supply.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load: Pp = Vee+*lcc+ + Vee—+lcc—-

Rise Time (t;} The time required for an output voltage step to change from 10% to 90% of its final value.

Slew Rate (SR) The average time rate of change of the closed-loop amplifier output voltage for a step-signal input. Slew
rate is measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain.
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CIRCUIT TYPES SN52771, SN721TT1
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

Power Di:

THERMAL INFORMATION

DISSIPATION DERATING CURVE

600 T 1 T
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FIGURE 1

PARAMETER MEASUREMENT INFORMATION
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FIGURE 2—-BANDWIDTH, RISE TIME, AND SLEW RATE

Ayp- Differantial Voltage Amplification

| VicR+ I-Common-Mods Input Voltage Range—V

SN52771

TYPICAL CHARACTERISTICS

COMMON-MODE INPUT VOLTAGE RANGE MAXIMUM OUTPUT VOLTAGE_SWING

vs

SUPPLY VOLTAGE

2 -
Tp =25 ‘
2 _A
y
L A
% //
| : / :
12 ; A -
! 7 ;
. Vicas / ! L
a /A%:'/CR‘ i
4/
. i
2 4 6 8 10 12 14 16 18 20 22
e M-Supply Voltage-v
FIGURE 3
OPEN-LOOP LARGE-SIGNAL
DIFFERENTIAL VOLTAGE
AMPLIFICATION
vs
SUPPLY VOLTAGE
4x 108 l ‘ [
i I
2X105 | To=25C ; 3
| | Ry =10kn
1 108
R -2 kR —
T
4
4Xx10%
2x 104
1X 104 L
[} 4 8 12 16 2 2

Wecs HSupply Voltage—v

FIGURE 6

IV oMz H-Maximum Output Voitsge Swing—V

Ayp-Differential Voltage Amplification
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CIRCUIT TYPES SN52771, SN72TN
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

TOTAL POWER DISSIPATION

vs VOLTAGE-FOLLOWER
SUPPLY VOLTAGE LARGE-SIGNAL PULSE RESPONSE
100 No Load 14 L B |
O Loa
Vv =15V
90 | No Signal / CC+ _15
Tp=25°C / 12 Ve =—15V
b4 80 RL=2k&
E / > 10 Cy = 200 pF
§ a g Ta=25°C
g // 5 s
o 60 ° 4
/ F / \
2 -
e 50 // g 6 OUTPUT
] SN72771 / / s / \
o 40 \
< V4 2 4
® / SN52771 d
5 30 ]
= / g i
| / £ 2 =
£ 20
/ v INPUT
10 A 0
pad
0 -2
0 4 8 12 16 20 24 0 1 2 3 4 5 6 7 8 9 10 11
IVees -Supply Voltage—V t—Time—ps
FIGURE 9 FIGURE 10
TYPICAL APPLICATION DATA
R1- R2 V, R2
R3= —m 2._=
R1+R2 Vi R1
FIGURE 11—INVERTING CIRCUIT WITH ADJUSTABLE GAIN, COMPENSATION, AND OFFSET ADJUSTMENT
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VOLTAGE COMPARATOR SELECTION GUIDE

Series 52 and Series 55
TYPE SINGLE DUAL CHANNEL DUAL uNIT
SN52710 SN52510 SN52210 SN52106" SN52711 SN52811 SN52820 SN52514 | SN52506" | SN55107AT
Input Offset Voltage, Max 5 2 2 2 35 35 2 2 2 25 mV
Input Offset Current, Max 10 3 3 3 10 3 3 3 3 10 uA
Input Bias Current, Max 7% 15 15 20 75 20 15 15 20 75 RA
40,000 40,000
Volitage Amplification, Min 750 12,500 12,500 T 750 12,500 12,500 12,500 T
yp yp
de |
Common-Mode Input 5 -5 .5 +5 :5 s5 -5 :5 5 :3 v
Voltage Range, Min
100 100
Output Sink Current, Min 16 2 2 0.5 0.5 2 2 16 mA
Typ Typ
tnput t
nput-Outpu 40 30 30 a0 20 33 30 30 40 17 ns
Response Time, Typ
Fan-Out to Series54 TTL 1 1 1 10 1 1 1 1 10 10
12 12 12 12 12 12 12 12 12 5 Voot
Power s
6 6 6 31012 6 6 6 6 31012 5 Vee—
Packages LLNS {JLNP Z[g NP Z[ LN Z J L NS J LN N, 2 JN,Z N, J, Z J.N
Series 72 and Series 75
TYPE SINGLE DUAL CHANNEL DUAL uNIT
SN72710 SN72510 SN72810 | SN72306" SN72711 SN72811 SN72720 SN72820 SN72514 | SN72506" [SN75107At
Input Offset Voltage, Max 75 3.5 5 5 5 5 75 35 35 5 25 mV
Input Offset Current, Max 15 5 5 5 15 5 15 5 5 5 10 LA
input Bias Current, Max 100 20 20 25 100 30 100 20 20 25 75 uA
Y
Voltage Amplification, Min 700 10,000 10,000 :,000 700 10,000 700 10,000 10,000 4?_’000
yp P
zmm;ﬁf:«m +5 +5 %5 5 15 =5 25 %5 +5 15 3 v
100
Output Sink Current, Min 16 16 16 T 0.5 05 1.6 16 100 16 mA
yp
input-Output
. 40 30 30 40 40 33 40 30 30 40 17 ns
Response Time, Typ
Fan-Out to Series 74 TTL 1 1 1 10 1 1 1 1 1 10 10
1 1 1
Supplies Req 12 12 2 2 2 12 12 12 12 12 5 Vees
6 6 6 31012 5 6 6 6 6 31012 5 Vee—
Packages JLNSTJLNPZ[JLNPZ] JLN2Z J,LN,S J LN N JN,Z JNZ J N Z J.N

-
To be announced soon

TData sheet in the line circuits section.
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360

LINEAR

INTEGRATED CIRCUITS

CIRCUIT TYPES SN52510, SN72510

DIFFERENTIAL COMPARATORS WITH STROBE

Fast Response Times

and DTL Circuits

description

The SN52510 and SN725
voltage comparators are i

Low Offset Characteristics
High Differential Voltage Amplification

Output Compatible with Most TTL

10 monolithic high-speed
mproved versions of the

SN52710 and SN72710 with an extra stage added to
increase voltage ampiification and accuracy, and a
strobe input for greater flexibility. Typical voltage

amplification is 33,000. Si

nce the output tannot be

more positive than the strobe, a low-level input at the

detector.

schematic

91¢ 910

43k

>

~—ovec.

+——O STROBE

NONINVERTING
INPUT

INVERTING
INPUT

obi

ouTPUT

ol

" Resistor values are nominal n ohms.

strobe will cause the output to go low regardiess of the differential input. Component matching, inherent in integrated
circuit fabrication techniques, produces a comparator with low-drift and low-offset characteristics. These circuits are
particularly useful for applications requ:rmg an amplitude discriminator, memory sense amplifier, or a high-speed limit

The SN52510 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN72510
is characterized for operation from 0°C to 70°C.

terminal assignments

JOR N DUAL-IN-LINE
PACKAGE (TOP VIEW)

L PLUG-IN PACKAGE
{TOP VIEW)

P DUAL-IN-LINE
PACKAGE (TOP VIEW)
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absolute maximum ratings over operating free-air temperature range (untess otherwise noted)

Supply voltage V¢ G+ (see Note 1) 14V
Supply voltage Vcc— (see Note 1) -7V
Differential input voltage (see Note 2) 5V
Input voltage (either input, see Note 1) 7V
Strobe Voltage (see Note 1) . .6V
Peak output current {ty, <1 s) . 10 mA
Continuous total power dissipation at (or below) 70 C free -air temperature (see Note 3) . 300 mW
Operating free-air temperature range: SN52510 Circuits —55°C to 125°C
SN72510 Circuits 0°Ct070°C
Storage temperature range —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds J L or Z package 300°C
Lead temperature 1/16 inch from case for 10 seconds: N or P package 260°C
NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal,
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. For operation of the SN52510 above 70° C free-air temperature, refer to Dissipating Derating Curve, Figure 13.
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CIRCUIT TYPES SN52510, SN72510
DIFFERENTIAL COMPARATORS WITH STROBE

electrical characteristics at specified free-air temperature, Vcc+ =12V, Veg—-=—-6V
(unless otherwise noted)

PARAMETER TEST CONDITIONS SNS2510 SN72510 UNIT
MIN TYP MAX MIN TYP MAX
Rg < 200 $2, 25°C 0.6 2 1.6 3.5
Vio  Input offset voltage See Note 4 Full range 3 45 ™
Average temperature coefficient | Rg =501, MIN to 25°C 3 10 3 20 .
VIO of input offset voltage See Note 4 25°C to MAX 3 10 3 20 |V
25'C 0.75 3 1.8 5
{116} Input offset current See Note 4 MIN 1.8 7 7.5 HA
MAX 0.25 3 7.5
o Av.erage temperature coefficient See Note 4 MI”N to 25"C 15 75 24 100 pASC
of input offset current 25°C 10 MAX 5 25 15 50
he Input bias current See Note 4 ;F:NC 1; ;2 ; ;g uA
IS4 High-level strobe current X:;":bf; ;n?/v 25°C +100 1100 A
IsL Low-level strobe current Vistrope) = ~100mV, 25'C -1 -25 -1 -25 mA
Vip =5 mV
Vigg ommen-mede input Vee—= -7V Full range +5 5 v
voltage range
Vio Differential input voitage range Full range 15 5 v
Avp Large-signal differential No load, 25°C 12,500 33,000 10,000 33,000
voltage amplification Vo=0to25V Full range 10,000 8,000
:gz ; 2 - Full range 4% 5 4z 5 |
VoH High-level output voltage Vip=5mv. N i v
N Full range 25 3.6 2.5 363
ViD= ~5mV, Full range -1 -ost -1 058 of | v
loL=0
VoL Low-level output voltage Vistrobe) = 0.3 V.
Vip=5mV, Full range -1 ol -1 ol v
ioL=0
25'C 2 24 16 2.4
Vip=-5mV,
loL  Low-level output current Vo =0 MIN 1 2.3 0.5 2.4 mA
MAX 0.5 23 0.5 24
o Output resistance Vo=14V 25°C 200 200 2
CMRR Common-mode rejection ratio Rg < 200 2 Full range 80 100% 70 1008 dB
lcc+  Supply current from Vot Vip - ~5 mV Full range 5_5% 9 5A5§j 9 mA
Icc—  Supply current from Voo No load . Full range —3.5&\. -7 —3.5§: -7 mA
Pp Total power dissipation Full range 908 150 908 150 mw

TUnless otherwise noted, all characteristics are measured with the strobe open. Full range (MIN to MAX) for SN52510 is ~55°C to 125°C and

for the SN72510 is 0°C to 70°C.

iThe algebraic convention where the most-positive (least-negative) timit is designated as maximum is used in this data sheet for logic levels

only, e.g., when 0 V is the maximum, the minimum fimit is a more-negative voltage.

§These typical values are at Tp = 25°C.

NOTE 4: These characteristics are verified by measurements at the following temperatures and output voitage levels: for SN52510, Vpop=18V
at TA=~85°C, Vg =1.4Vat Ty =25°C, and Vg = 1V at T = 125°C; for SN72510, Vg = 1.5 V at T = 0°C, Vg = 1.4 V at 25°C,
and Vo =1.2Vat Tp= 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the types of

digital logic circuits these comparators are intended to drive.

switching characteristics, Vcc+ = 12V, Vog— = —6 V, Ta = 25°C

—

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Response time Ry ==, CL=5pF, See Note 5 30 80 ns
Strobe release time Ry =, CL=5pF, See Note 6 5 25 ns

NOTES: 5.

6. For testing purposes, the input bias conditions are selected to produce an output voltage of 1.4 V. A 5-mV overdrive is then
added to the input bias voltage to produce an output voltage which rises above 1.4 V. The time interval is measured from the 50%

The response time specified is for a 100-mV input step with 5-mV overdrive.

point of the strobe voltage curve to the point where the overdriven output voltage crosses the 1.4 V level.
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CIRCUIT TYPES SN52510, SN72510
DIFFERENTIAL COMPARATORS WITH STROBE

DEFINITION OF TERMS

Input Offset Voltage (V) The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to the specified level. The input offset voltage may also be defined for the case where two equal
resistances (Rg) are inserted in series with the input leads. :

Average Temperature Coefficient of Input Offset Voltage (ay/)Q) The ratio of the change in input offset voltage to the
change in free-air temperature. This is an average value for the specified temperature range.

lvio@Tany) - vig@ TA(2))|
TAM —TA(2)

ayio = where Ta(1) and Ta(2) are the specified temperature extremes.

Input offset Current (lj0) The difference between the currents into the two input terminals with the output at the
specified level.

Average Temperature Coefficient of Input Offset Current (a)j0) The ratio of the change in input offset current to the
change in free-air temperature. This is an average value for the specified temperature range.

ltio @ Ta() - o @ Tar2))| -
o = where Ta(1) and TA(2) are the specified temperature extremes.
o | Ta() — TA@2) | m @

Input Bias Current {1;g) The average of the currents into the two input terminals with the output at the specified level.
High-Level Strobe Current (IgH) The current flowing into or out of the strobe at a high-level voltage.

Low-Level Strobe Current (Ig{ ) The current flowing out of the strobe at a low-level voltage.

Common-Mode input Voltage Range (V|cR) The range of common-mode voltage which if exceeded will cause the
amplifier to cease functioning properly.

Differential Input Voltage Range (V|p) The range of voltage between the two input terminais which if exceeded will
cause the comparator to cease functioning properly.

Larée-Signal Differential Voltage Amplification {Ayp) The ratio of the change in output voltage to the change in
differential input voltage producing it.

High-Level Output Voltage (VOH) The voltage at the output with the specified input conditions applied which shouid
establish a high level at the output.

Low-Level Output Voltage (Vo) The voltage at the output with the specified input conditions applied which should
establish a low level at the output.

Low-Level Output Current ({01 ) The current flowing into the output at a specified low-level output voltage.

Output Resistance {rg) The resistance between the output terminal and ground.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting
change in input offset voltage.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load: Pp = Vce+ * Icc+ + Vee- * tee—-

Response Time The interval between the application of an input step function and the time when the output crosses
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the
output to an input level just barely in excess of that required to bring the output back to the logic threshold voltage.
This excess is referred to as the voltage overdrive.

Strobe Release Time The time required for the output to rise to the logic threshold voltage after the strobe terminal has
been driven from the low logic level to the high logic level. Appropriate input conditions are assumed.,
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CIRCUIT TYPES SN52510, SN72510
DIFFERENTIAL COMPARATORS WITH STROBE

Ayp-Differential Voltage Amplification
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CIRCUIT TYPES SN52510. SN72510

DIFFERENTIAL COMPARATORS WITH STROBE

1 g—Input Bies Current—uA
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NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52510, Vo = 1.8V
atTA~—55C Vo=1.4V at TA 25°C, and Vo =1V at TA‘125 C; for SN72510, Vg =15V at Ty = o°c, Vo=14V at
25° C,and Vo =12V at Tp = 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the

types of digital logic circuits these comparators are intended to drive,

TEXAS INSTRUMENTS

INCORPORATED

POSYT OFFICE BOX 5012 « DALLAS, TEXAS 75222



CIRCUIT TYPES SN52510, SN72510
DIFFERENTIAL COMPARATORS WITH STROBE

TYPICAL CHARACTERISTICS
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Tl cannot assume any responsibility for any circvits shown
or represent that they are free from patent infringement.
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LINEAR INTEGRATED
CIRCUITS

CIRCUIT TYPES SN52514, SN72514

DUAL DIFFERENTIAL COMPARATORS WITH STROBES

e Fast Response Times
o High Differential Voltage Amplification

o Low Offset Characteristics
e Outputs Compatible with Most TTL

and DTL Circuits

- JORN
schematic {each comparator) DUAL-IN-LINE PACKAGE (TOP VIEW)
Ovee+ AMPLIFIER No. 1
) AMPLIFIER NO. 2
S43k NON-
INV  INV ouT.
VEC~ INPUT INPUT GND  VCC+STROBE PUT
} 2 o srmone ul[u][e][ulln]]s]]s
535 43
k k
910 910
62V
100 \ p ouTPUT
i 3 s2v &
. INVERTING I—
- . iN\;UT ) \1ﬁ 1 OGND ] l
INVERTING 17k IR IERIEIRA IR
OUT-STROBEVCC+ NC  NON- INV Vgg—
PUT INV_INPUT
{ 4 N——— INPUT
280 AMPLIFIER NO. 1 ———
8 AMPLIFIER NO. 2
o vee-
g"i‘"" 'a'l“:': 's';'::n"“m somina. NC—No internal connection
description

The SN52514 and SN72514 are improved versions of the SN72720 dual high-speed voltage comparator. When com-
pared with the SN72720, these circuits feature higher amplification (typically 33,000) due to an extra amplification
stage, increased accuracy because of lower offset characterisitcs, and greater flexibility with the addition of a strobe to
each comparator. Since the output cannot be more positive than the strobe, a low-level input at the strobe will cause
the output to go low regardless of the differential input.

These circuits are especially useful in applications requiring an amplitude discriminator, memory sense amplifier, or a
high-speed limit detector. The SN52514 is characterized for operation over the full military temperature range of
—55°C to 1256°C; the SN72514 is characterized for operation from 0°C to 70°C.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

3-66

Supply voltage V i+ (see Note 1) 14V
Supply voltage Vcc— (see Note 1) -7V
Differential input voltage (see Note 2) 5V
Input voltage (either input, see Note 1) 7V
Strobe voltage (see Note 1) .6V
Peak output current {tyy, <1s) e 10 mA
Continuous total power dissipation: each comparator . 300 mw
total package (see Note 3) 600 mW

Operating free-air temperature range: SN52514 Circuits —55°C to 125°C
SN72714 Circuits . 0°Cto 70°C

Storage temperature range e e e e —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds: J package 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package 260°C

NOTES: 1.

All voltage values, except differential voltages, are with respect to the network ground terminal,

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. For SN52514, this rating applies at (or below) 95°C free-air temperature. For operation above this temperature, derate linearly at
the rate of 10.9 mW/°C. For SN72514, this rating applies at {or below) 70°C free-air temperature without derating.
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CIRCUIT TYPES SN52514, SN72514
DUAL DIFFERENTIAL COMPARATORS WITH STROBES

electrical characteristics at specified free-air temperature, Voc+ =12V, Vec—=—6V
(unless otherwise noted)

PARAMETER TEST CONDITIONS T SNS2514 SN72514 UNIT
MIN TYP MAX | MIN TYP MAX
Vio  Inputoffset voltage Rg < 200 2, 25°C 0.6 2 16 35 v
See Note 4 Full range 3 45
Average temperature coefficient Rg =50, MIN to 25°C 3 10 3 20
VIO ¢ input offset voltage See Note 4 25°C to MAX 3 10 3 20 ] *V°C
25°C 0.75 3 1.8 5
ho Input offset current See Note 4 MIN 18 7 ) 7.5 BA
MAX 0.25 3 7.5
Average temperature coefficient MIN to 25°C 15 75 24 100
a0 . See Note 4 = nA/°C
of input offset current 25°C to MAX 5 25 15 50
[IT:3 Input bias current See Note 4 25°C ? 15 ? 20 HA
MIN 12 25 9 30
Iy  High-level strobe current Vistrope) =5 V. 25°C +100 +100 uA
Vip=-5mV
IsL Low-level strobe current Vistrobe) = =100 mV. 25°C -1 -25 -1 ~2.5 mA
Vip=5mV 3
VICR Common-mode input Veg-=-7V Full range x5 +5
voltage range 3
Vib Differential input voitage range Full range +5 +5 . \"
AV Large-signal differential No load, 25°C 12,500 33,000 10,000 33,000
voltage amplification Vo=0to25V Full range 10,000 8,000
::)I: ; 2 mv Full range 48 5 48 5
VoH High-level output voltage Vip =5V, - - \
lon = —5mA Full range 25 368 25 368
Vip=—SmV, Full range -1 -05% ot | -1 _os® ot | v
loL=0
VoL Low-level output voltage Vistrobe) = 0.3V,
Vip=5mV, Fult range -1 0% -1 of \
ioL=0
Vip = —5mv, 25°C 2 2.4 16 2.4
lor  Low-level output current Vo=-0 MIN 1 2.3 0.5 2.4 mA
MAX 05 23 05 24
o Output resistance Vo=14V 25°C 200 200 Q2
CMRR Common-mode rejection ratio Rg < 200 2 Full range 80 1008 70 100% d8
Icc+  Supply current from Ve 1 Vi = 5 mV Full range 558 9 5.5% 9 mA
lcc—  Supply current from Voo 9 N:)Dload : Full range -35% -7 -35% -7 mA
PpD Total power dissipation 1 Full range 90% 150 908 150 mW

tUnless otherwise noted, all characteristics are measured with the strobe open, Full range {MIN to MAX) for SN52514 is —55°C to 125°C and
- for the SN72514 is 0°C to 70°C.
The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic levels
only, e.g., when O V is the maximum, the minimum limit is a more-negative voitage.

§ These typical values are at Tp = 25°C.

ﬂSuppy current and power dissipation limits apply for each comparator.

NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52514, Vo =18 V
at To=-55°C,Vg=1.4VatTpa= 25°C,and Vo = 1V at Tp = 125°C; for SN72514, Vo =1.5Vat Tp = 0°C, Vo = 1.4 Vat 25°C,
and Vo=1.2Vat Ta= 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the types of

digital logic circuits these comparators are intended to drive.

switching characteristics, Voc+ =12V, Vcc—-=—-6V, TA= 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Response time R =, Cp=5pF, See Note 5 30 80 ns
Strobe release time Ry ==, Cp = 5pF, See Note 6 5 25 ns

NOTES: 5. The response time specified is for a 100-mV input step with 5-mV overdrive.
6. For testing purposes, the input bias conditions are selected to produce an output voltage of 1.4 V. A 5-mV overdrive is then
added to the input bias voltage to produce an output voltage which rises above 1.4 V. The time interval is measured from the 50%
point of the strobe voltage curve to the point where the overdriven output voltage crosses the 1.4 V jevel.

For definition of terms and typical characteristic curves, see the SN52510/SN72510 data sheet on page 3-60.
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LINEAR CIRCUIT TYPES SN52710, SN72710
INTEGRATED CIRCUITS DIFFERENTIAL COMPARATORS

e Fast Response Times

e Low Offset Characteristics schematic
e Output Compatible with Most TTL and
DTL Circuits j
description

T

The SN52710 and SN72710 are monolithic high-
speed comparators having differential inputs and a
low-impedance  output. Component matiching,
inherent in silicon integrated circuit fabrication NoNVERTING

w0t
techniques, produces a comparator with low-drift and Mg o—]

low-offset characteristics. These circuits are especially

useful for applications requiring an amplitude
discriminator, memory sense amplifier, or a high-
speed voltage comparator. The SN52710 is character-
ised for operation over the full military temperature
range of —55°C to 125°C; the SN72710 is character-
ized for operation from 0°C to 70°C.

Component values shown are nominal,

terminal assignments

JORN L S
DUAL-IN-LINE PACKAGE (TOP VIEW} PLUG-IN PACKAGE (TOP VIEW) FLAT PACKAGE (TOP VIEW)

vggr NG OUTPUT

NC NC
U ®OBOE
1 L

. L L) L)
T ikl OBORONO)
LT T TS [T T ] o O e VL.
NC GNDNONIN. INVERT-NC Vcg- NG ING
VERTING ING cc INPUT  INPUT
INPUT  INPUT Vee-

PIN 4 1S {N ELECTRICAL CONTACT'WITH THE CASE PIN5ISIN ELECTRICAL CONTACT WITH THE CASE

NC—No internal connection
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SN52710 SN72710 | UNIT

Supply voltage Vcc+ (see Note 1) 14 14 Vv
Supply voltage Vcc— (see Note 1) -7 -7 Y
Differential input voltage (see Note 2) 5 +5 \%
Input voltage (either input, see Note 1) +7 +7 \
Peak output current (t, < 1 s) 10 10 mA

Continuous total power dissipation

at (or below) 70°C free-air temperature {see Note 3) 300 300 mW
Operating free-air temperature range —55t0 126 0to 70 °C
Storage temperature range —65 to 1560 | —65to 160| °C
Lead temperature 1/16 inch from case for' 60 seconds J, L, or S package 300 300 °c
Lead temperature 1/16 inch from case for 10 seconds N package 260 260 °c

NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. For operation of the SN52710 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 8.

27

368 TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 s DALLAS, TEXAS 75222



CIRCUIT TYPES SN52710, SN72710
DIFFERENTIAL COMPARATORS

electrical characteristics at specified free-air temperature, Voc+ =12 V,Vgec—=—6V
{unless otherwise noted)
+ SN52710 SN72710
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX |MIN TYP MAX
\Y | ff It Rg < 200 See Note 4 25°¢ 2 ° 2 75 \
t t volta < , ee Note
10 nput offset voltage S Full range 6 10 m
Average temperature coefficient °
. < Q 4 Full range 5 75 V/°C
avio of input offset voltage Rs <200, See Note 9 #
1 i ffset t See Note 4 °C ! 10 ! 15 A
t ee No
10 nput offsst curren € Full range 20 25 b
. 25°C 25 75 25 100
hig Input bias current See Note 4 kA
Full range 150 150
Vi Input voltage range Veg—=—-7V 25°C +5 +5 Y
V|p  Differential input voltage range 25°C +5 +5 Y]
Large-signal differential 25°C 750 1500 700 1500 3
AvD L No load, See Note 4
voltage amplification Full range | 500 500
VoH High-level output voltage Vip =15mV, loH=-05mA} 25°C 2.5 3.2 25 3.2 4 \%
VoL Low-level output voltage Vip=-15mV, Ig_ =0 25°C -1 -05 0%i| -1 -05 0Ff \%
loL Low-level output current Vip=-15mV, Vg =0 25°C 1.6 25 mA
o Output resistance Vg =14V 25°C 200 200 Q
CMRR Common-mode rejection ratio Rg < 200 2 25°C 70 90 65 90 dB
Icc+  Supply current from Voot Vip=-5Vto5V 25°C 5.4 10.1 5.4 mA
{!cc— Supply current fromVee— {—10 mV for typ), 25°C -3.8 -89 -3.8 mA
] Pp Total power dissipation [ No load 25°C 88 175 88 mW
NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52710, Vg = 1.8 V

at To=—55°C, Vo =1.4V at Tp =25°C, and Vg =1V at Tp =125°C; for SN72710, Vo = 1.6V at Tp = 0°C, Vo = 1.4 V st
Ta= 25°C, and Vo=12VatTp= 70°C. These output voltage levels were selected to approximate the logic threshold voltages of
the types of digital logic circuits these comparators are intended to drive.

tEull range for SN52710 is —55°C to 125°C and for SN72710 is 0°C to 70°C.

IThe algebraic convention where the most-positive {least-negative) limit is designated as maximum is used in this data sheet for logic levels

only, e.g., when QO V is the maximum, the minimum limit is a more-negative voltage.

switching characteristics, Voo+ = 12V, Veg—=—6 V, Tao = 25°C

PARAMETER TEST CONDITIONS SN52710 SN72710 UNIT
TYP TYP
Response time No load, See Note 5 40 40 ns

NOTE 5: The response time specified is for a 100-mV input step with 5-mV overdrive.

For definitions of terms, mechanical data and ordering instructions, see SN52711/SN72711 data sheet dated February 1971.
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CIRCUIT TYPES SN52710, SN72710
DIFFERENTIAL COMPARATORS

Differential

Vp—Output Voltage—V

Vic—Common-Mode

Input Voltage

|
-

Input Voitage—V

Vp—Output Voltage—V

TYPICAL CHARACTERISTICS

OUTPUT RESPONSE FOR VARIOUS
INPUT OVERDRIVES

OUTPUT RESPONSE FOR VARIOUS

INPUT OVERDRIVES

D
s
s 8
f £ 3
100 mV 5> 100 mV
Vee+ =12V g El
Veg—=—6 V] £
No load
T/-\=2’5"CI Vee+ =12V
> 4 Vee—=-8V7T |
i 3 No load ||
7 2 SN Ta=25°C
/ z, NAN N ]
>
AN . AV
ARy y 5 B\ QL
& 7 37 g 1 = o% \s\z \\
~/ o, < 2 > (A
[ Z
2 2 o < \\ N
—1
o] 20 40 60 80 100 120 0 20 40 60 80 100 120
t—Time—ns t—Time—ns
FIGURE 1 FIGURE 2
COMMON-MODE PULSE RESPONSE OUTPUT VOLTAGE
vs vs
ELAPSED TIME FREE-AIR TEMPERATURE
T 4 T T T T
- - Voo =12V VoH (Vip = 15 mV, Igy = —0.5 mA)
Veg—=—6 VA T T
—
Ta =25°C 3
>
|
(]
>
g 2
o
v 4>- | Veg+ =12V
0 2 Veg—-=-6V
Q
5
O 1
[
= O
>
0
N\ Vs VoL (Vip=—15mV, Ig=0)
-1
0 40 80 120 160 -75 —-50 -25 0 25 50 75 100 125
TA—Free-Air Temperature—°"C
t—Time—ns
FIGURE 3 FIGURE 4
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CIRCUIT TYPES SN52710, SN72710
DIFFERENTIAL COMPARATORS

TYPICAL CHARACTERISTICS

SN52710 . SN72710
VOLTAGE TRANSFER CHARACTERISTI VOLTAGE TRANSFER CHARACTERISTICS
AT T T T T T
| Vege=12V Ta=—55C | Vee+=12V Ty = 0°C—
vee—=-6V A Vee-=-6V L
3 - 3 =t
e - S R Ta=10°C
> JA 1 Ta=125%C | 1 fr L
1 INCT ) iR
e 2 LN 5 / Ta=25°C
= 7l N ] 2 2 7 N
o 1 17 MTa=25°C .’ /
> 7 3 fi
- =%
> i = 7
Q. b iNd >
5 4 /44 o i
] ? 1 4
1 / =]
o) /i >
> A 3
0
-~
- 7
—1 L
$ 4 3 -2-1 0 1 2 3 4 5 -5 —4 -3 -2 -1 0 1 2 3 4 5
V|p—Differential Input Voltage—mV V|p—Differential Input Voltage—mV
FIGURE 5 FIGURE 6
THERMAL INFORMATION
TOTAL POWER DISSIPATION
vs
FREE-AIR TEMPERATURE DISSIPATION DERATING CURVE
100 ] I 400
Veet =12V g
Vee— = —6 V .
2 = 2 J
£ g5| VID=0 % 300 &N
L No load - \
2
2 a Las\
S %0 y 20
g 3
3 =]
£ 2
= — 1 s
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£
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: 1
80 0 L
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FIGURE 7 FIGURE 8
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LINEAR INTEGRATED
CIRCUITS

CIRCUIT TYPES SN52711, SN727M1

DUAL-CHANNEL DIFFERENTIAL COMPARATORS

WITH STROBES

e Fast Response Times e

Low Offset Characteristics

e Output Compatible with Most TTL and DTL Circuits
e Designed to be Interchangeable with Fairchild xA711 and tA711C

description

The SN52711 and SN72711 circuits are high-speed
dual-channel comparators with differential inputs and
a low-impedance output. Component matching,
inherent with silicon monolithic circuit fabrication
techniques, produces a comparator circuit with low-
drift and low-offset characteristics. An independent
strobe input is provided for each of the two channels,
which when taken low, inhibits the associated
channel. If both strobes are simultaneously low, the
output will be low regardless of the conditions
applied to the differential inputs. The comparator
output puise widith may be “streiched” by varying
the capacitive loading. These dual comparators are
particularly useful for applications requiring an

schematic

INVERTING
weuT 1

NONINVERTING
WRUT 1

oureyr sTROBE2

SRRDINY g FORS J e

JE——

ono

Component s showe are noma

amplitude-discriminating sense amplifier with an adjustable threshold voltage. The SN52711 is characterized for
operation over the full military temperature range of —55°C to 125°C; the SN72711 is characterized for operation

from 0°C to 70°C.

terminal assignments

L

PLUG-IN PACKAGE (TOP VIEW)

S
FLAT PACKAGE (TOP VIEW)

STROBE1 GND  Vce: OUTPUT STROBE 2

ATA

INPUT 2

JORN
DUAL-IN-LINE PACKAGE {TOP VIEW)
STROBE STROBE
NC 1 GND VCCiOUTPUT 2 NC
wijnjieinj w98
' /AN
] STROBE 1’{/
mverTin\(3)
INPUT 1
L 0,
IR R RIRR IR LR INPUT TS

NE NV NON Voo NON NV NG
INPUT 1INV NV INPUT 2
INPUT 1 INPUT 2

PIN §!S {N ELECTRICAL CONTACT WITH THE CASE

50%8¢

INPUT 1INV INV _INPUT 2
INPUT 1 INPUT 2

PIN 3 1S IN ELECTRICAL CONTACT WITH THE CASE

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

NC—No Internal Connection

SN52711 SN72711 | UNIT
Supply voltage VG G+ (see Note 1) 14 14 \%
Supply voltage Voc— (see Note 1) —7 -7 \'
Differential input voltage {see Note 2) 5 +5 \
Input voltage (either input, see Note 1) +7 +7 \%
Strobe voltage (see Note 1) 6 6 \
Peak output current {ty < 1 s) 50 50 mA
Continuous total power dissipation
at (or below) 70°C free-air temperature {see Note 3) 300 300 mW
Operating free-air temperature range —55t0126 | 0to 70 °C
Storage temperature range —65t0 150 | —6510 150 | °C
Lead temperature 1/16 inch from case for 60 seconds J, L, or S package 300 300 °c
Lead temperature 1/16 inch from case for 10 seconds N package 260 260 °c
NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. For operation of SN52711 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 9.
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DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

CIRCUIT TYPES SN52711, SN72111

electrical characteristics at specified free-air temperature, Vec+ =12V, Vog—=-6V
(unless otherwise noted) '
PARAMETER TEST CONDITIONST SNB2711 SN7271 UNIT
MIN TYP MAX |MIN TYP MAX
Rg < 200 @2, Vic=0, 25°C 1 35 1 5
Vio Input offset voltage See Note 4 Full zange 4.5 6 mv
Rg <200, 25°C 1 5 1 75
See Note 4 Full range 6 10
Average temperature coefficient| Rg < 200 £, Vic=0, o
avio of input offset voltage See Note 4 Full range 5 5 wVIre
)0  !Inputoffset current See Note 4 %C 05 10 05 15 A
Full range 20 25
{IT:] Input bias current See Note 4 %C s » % 100 uA
Full range 150 150
IS Low-level strobe current V(strobe) = 0, Vip =10 mV 25°C -1.2 =25 —-1.2 —25 | mA
V) Input voltage range Veg—=-7V 25°C +5 +5 Y
Differential input o
Vip 25°C x5 x5 A
voltage range
AVD Large-signal differential No load, 25°C 750 1500 700 1500
voltage amptification Vo=0to25V Full range | 500 500
VoH High-level output voltage Vip=10mV, lon=0 25:C 45 5 4.5 5 Y
Vip=10mV, IgH=-5mA 25°C 25 3.5 25 35
Vip=-10mV, g =0 25°C -1 -05 0# -1 -05 0%
VoL Low-levei output voltage :/01'[-)= 010 mV,  Vistrobe) =03V, 2509 1 ofl 1 ot A
loL  Low-level output current Vip=—-10mV, Vg=0 25°C 05 0.8 05 0.8 mA
o Output resistance Vo=14V 25°C 200 200 Q
CMRR Common-mode rejection ratio |Rg < 200 25°C 70 90 65 90 dB
lcc+ Supply current from Vo Vip=—-5Vto5V(-10mV for typ), 25°C 9 9 mA
Icc—  Supply current from Voo Strobes alternately grounded, 25°C —4 —4 mA |
Pp Total power dissipation No load 25°C 130 200 130 230 | mwW j‘
NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage leveis: for SN52711, Vg = 1.8 V

at Tp = —55°C, Vg = 1.4V at Tp =25°C, and Vg =1V at T = 125°C; for SN72711, Vo =15V at T =0°C, Vo = 1.4 V at
Ta= 25°C, and Vg = 1.2V at 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the
types of digital logic circuits these comparators are intended to drive.

TUnless otherwise noted, all characteristics are measured with the strobe of the channel under test open. The strobe of the other channel is

grounded. Full range for SN52711 is —55°C to 125°C and for the SN72711 is 0°C to 70°C.

FThe algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic levels

only, e.g., when O V is the maximum, the minimum limit is a more-negative voltage.

switching characteristics, Vog+ = 12V, Vee—==—-6V, TA = 25°C

SN52711 SN72711
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX {MIN TYP MAX
Response time No load, See Note 5 40 80 40 ns
Strobe release time No load, See Note 6 7 25 7 ns

NOTES: 5.

The response time specified is for a 100-mV input step with 5-mV overdrive.

6. For testing purposes, the input bias conditions are selected to produce an output voltage of 1.4 V. A 5-mV overdrive is then
added to the input bias voltage to produce an output voitage which rises above 1.4 V. The time interval is measured from the 50%

point of the strobe voltage curve to the point where the overdriven output voltage crosses the 1.4 V level.
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CIRCUIT TYPES SN52111, SN72711
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

DEFINITION OF TERMS

Input Offset Voltage (V)o) The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to the specified level. The input offset voltage may also be defined for the case where two equal
resistances (Rg) are inserted in series with the input leads.

Average Temperature Coefficient of Input Offset Voltage (ayjp) The ratio of the change in input offset voltage to the
change in free-air temperature. This is an average value for the specified temperature range.

(Vig @ Ta(1)) — (VIo @ TA(2))
Tal) —TA@2)

Input offset Current {ljg) The difference between the currents into the two input terminals with the output at the

specified level.

where TA(1) and Tp(2) are the specified temperature extremes.

avIo =

Input Bias Current (1}g) The average of the currents into the two input terminals with the output at the specified level.
Low-Level Strobe Current (Ig1 ) The current flowing out of the strobe at a low-level voltage.

Input Voltage Range (V{) The range of voltage which if exceeded at either input terminal will cause the comparator to
cease functioning properly.

Differential Input Voltage Range (Vip) The range of voltage between the two input terminals which if exceeded will
cause the comparator to cease functioning properly.

Large-Signal Differential Voltage Amplification (Ayp)} The ratio of the change in output voltage to the change in
differential input voltage producing it.

High-Level Output Voltage (VoH) The voltage at the output with the specified input conditions applied which should
establish a high leve! at the output.

Low-Level Output Voltage (Vo) The voltage at the output with the specified input conditions applied which should
establish a low level at the output.

Low-Level Output Current {igp} The current flowing into the output at a specified iow-ievei output volitage.
Output Resistance (rp) The resistance between the output terminal and ground.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode
voltage amplification. This is measured by determining the ratio of a change in input common-mode voltage to the
resulting change in input offset voltage.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load: Pp = Vge+ * Icc+ + Vee— - Iec—

Response Time The interval between the application of an input step function and the time when the output crosses
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the
output to an input level just barely in excess of that required to bring the output back to the logic threshold voltage.
This excess is referred to as the voltage overdrive.

Strobe Release Time The time required for the output to rise to the logic threshold voltage after the strobe terminal has
been driven from the low logic level to the high logic level. Appropriate input conditions are assumed.
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CIRCUIT TYPES SN52711, SN72711
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

NOTE 4:

1800
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Ayp—Differential Voltage Armplification
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TYPICAL CHARACTERISTICS
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VOLTAGE AMPLIFICATION
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These characteristics are verified by measurements at the following temperatures anc output voltage levels: for SN52711, Vo = 1.8 V
at Tp = —565°C, Vo = 1.4V at Tp =25°C, and Vo =1V at Tp = 125°C; for SN72711, Vo = 1.5V at T4 = 0°C, Vg = 1.4 V at
Ta= 25°C, and Vg = 1.2V at 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the

types of digital logic circuits these comparators are intended to drive.
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CIRCUIT TYPES SN52711, SN72111
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

TYPICAL CHARACTERISTICS

OUTPUT RESPONSE FOR STROBE RELEASE TIME
VARIOUS INPUT OVERDRIVES FOR VARIOUS INPUT OVERDRIVES
a4
-5
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=, Vee—=—6V | > 1 No Ioado ]
No load S Ta=25°C
TaA=25C | 5 0
1 ¥ 1
5 Ll L]
20 mV+
> 4 AN
—
[ [ Y/ | S
—
] 2 10 mV~ / // 1 J»
° 2 5 mVj
> 1 1/& P g ; 2mV
3 [ A Mamy g /
a 0 P T — 0 e\
g ] | g ? CmV
g - 5 mV g o /
9 -2 ‘l i ? —1mV
-3 o —1 L
0 5 10 15 20 25 30 35 40
0 2 40 60 8 100 120 >
t—Time—ns t—Time—ns
FIGURE 7 FIGURE 8
THERMAL INFORMATION
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LINEAR
INTEGRATED CIRCUITS

CIRCUIT TYPE SN72720
DUAL DIFFERENTIAL COMPARATORS

e Fast Response Times e

Low Offset Characteristics

¢ Output Compatible with Most TTL and DTL Circuits

schematic (each comparator)

28k asun

bl

NONINVERTING
INPUT

s
e Feow Ferv
INVERTING

iNPUT ouTPuY

Component values shown are nominal.

description

N
DUAL-IN-LINE PACKAGE (TOP VIEW)

COMPARATOR NO. 1

NON COMPARATOR NO. 2

INV NV
Ve INPUT INPUT GND " VCC+  NC OUTPUT

Wi njjw|jsils

Vit2()3(| 415|867

OUTPUT NC Vccr, NC NON INV Vgo.
INV INPUT
COMPARATOR NO. 1 INPUT

COMPARATOR NO. 2

0ZLZLNS 3dAL LINDYHID

LL6L HOHVIN ‘OvPLLLL S0 "ON NILITING

:ﬂ

NC-No internal connection

The SN72720.is two high-speed comparators in a single package, each electrically identical to the SN72710 and having
differential inputs and a low-impedance output. Component matching, inherent in silicon monolithic circuit fabrication
techniques, produces a comparator with low-drift and low-offset characteristics. This circuit is especially useful for
applications requiring an amplitude discriminator, memory sense amplifier, or a high-speed voltage comparator. The
SN72720 is characterized for operation from 0°C to 70°C.

absolute maximum ratings over operating temperature range (unless otherwise noted)

Supply voltage Vcc+ (see Note 1)

Supply voltage Vcc— {see Note 1)

Differential input voltage (see Note 2)

Input voltage (either input, see Note 1)

Peak output current, each comparator (tw<1s) .

Continuous total power dissipation: each comparator
total package

Operating free-air temperature range

Storage temperature range e e

Lead temperature 1/16 inch from case for 10 seconds

14V
-7V
5V

. X7V
10 mA
300 mW
600 mW

0°C to 70°C

—65°C 10 150°C

NOTES: 1. All voltage values, except differential voltages, are witn respect to the network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.

260°C
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CIRCUIT TYPE SN72720
DUAL DIFFERENTIAL COMPARATORS

electrical characteristics at specified free-air temperature, Vcc+ = 12V, Vge—-=-6V
{unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
Vio Input offset voltage Rg<200Q See Note 3 25°¢ 2 75 mv
: 0°C to 70°C 10
ayio | verege temperature cogfficient Rg<2009, SeeNote3 |0°Cto70°C 75 WVIC
of input offset voltage )
25°C 1 15
ho Input offset current - See Note 3 10 70°C 25 uA
i 25°C 25 100
T:) Input bias current See Note 3 10 70°C 150 uA
\] Input voltage range Vee—=-7V 25°C x5 \'
Vip Differential input volitage range 25°C +5 \
AVD Large-signal (.!iffer.ential No load, See Note 3 _ 25°C _ 700 1500
voltage amplification 0°C to 70°C | 500
3 VoH High-level output voltage Vip=15mV, loy=-05mA| 25°C 25 32 4| V
Sl | VoL Low-level output voltage Vip=-15mV, lg_=0 25°C -1 -05 o Vv
o Output resistance Vo=14V 25°C 200 Q
CMRR Common-mode rejection ratio Rg <200 Q2 25°C 65 20 dB
lcc+ Supply current from Vocy (each comparator) VIp=-56Vto5V 25°C 5.4 mA
Icc— Supply current from Voo (each comparator) (—10 mV for typ), 25°C -3.8 mA
Pp Total power dissipation (each comparator) No load 25°C 88 mwW

NOTE 3:These characteristics are verified by measurements at the following temperatures and output voltage levels: Vo = 1.5 V at
Ta = 0°c, Vog=14Vat Ty = 25°C, and Vg =12 VatTa = 70°C. These output voltage levels were selected to approximate the
logic threshold voftages of the types of digital logic circuits these comparators are intended to drive.

$The algebraic convention where the most-positive {least-negative) limit is designated as maximum is used in this data sheet for logic levels

only, e.g., when 0'V is the maximum, the minimum limitis a more-negative voltage.

switching characteristics, Voc+ = 12V, Voc—=—6V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP UNIT
Response time No load, See Note 4 40 ns

NOTE 4: The response time specified is for a 100-mV input step with 5-mV overdrive.

For definition of terms, refer to page of the SN52711/SN72711 data sheet. Typical characteristic curves on the SN72710 data sheet, pages 3-70
and 3-71, are applicable for the SN72720.
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LINEAR CIRCUIT TYPES SN52810, SN72810

INTEGRATED CIRCUITS

DIFFERENTIAL COMPARATORS

o Low Offset Characteristics schematic
¢ High Differential Voltage Amplification

e Fast Response Times 2 s
e Output Compatible with Most TTL b
and DTL Circuits

description

The SN52810 and SN72810 are improved versions of 0
the SN52710 and SN72710 high-speed voltage com- NoNIvERTING
INPU

parators with an extra stage added to increase voltage INVERTING
amplification and accuracy. Typical amplification is tneuT

33,000. Component matching, inherent in monolithic P
integrated circuit fabrication techniques, produces a
comparator with low-drift and low-offset characteris-
tics. These circuits are particularly useful for applica- Resistor values are nominal in ohms.
tions requiring an amplitude discriminator, memory sense amplifier, or a high-speed limit detector.

—OVco+

OUTPUT

Veeo

The SN52810 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN72810

is characterized for operation from 0°C to 70°C.
terminal assignments

P DUAL-IN-LINE
PACKAGE
(TOP VIEW)

J OR N DUAL-IN-LINE L PLUG-IN PACKAGE

PACKAGE (TOP VIEW) (TOP VIEW) (TOP VIEW)

Z FLAT PACKAGE

our-
NC  NC NC vge: NC o PUT NC

Minjpgniini|slle

out
Veer PUT NG NC Ne vees  Ne

WAL | 666566 6

ouT
PUT  NC

+ ”

1fl27]3]}4 r L] |
o N I, ORONORONO;
INPUT

PIN 4 1S IN ELECTRICAL
CONTACT WITH THE CASE

VIi2[jaflais[]s[}7

NC GND NON NV NC Vcc. NC
INV_INPUT
INPUT

@—l

NC-No internal connection

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

"ON NiL3IING

OL8ZSNS S3dAL LINDYID

LL6L HOUVIN ‘6vPLLLL S-1Q
‘OL8ZLNS ‘

Supply voltage Voot (see Note 1) 14V
Supply voltage Ve (see Note 1) -7V
Differential input voliage (see Note 2) 5V
Input voitage (either input, see Note 1) . X7V
Peak output current {tw <15) T 10 mA
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note 3) . 300 mw
Operating free-air temperature range: SN52810 Circuits . . . e e e o ... ... .. =BR°Cto125°C
SN72810Circuits . . . . . . . . . ... .. .. .. 0°Cto70°C
Storage temperaturerange . . . . . . . . . . . . . . . . . . . .. ... ... -—65°Cto150°C
Lead temperature 1/16 inch from case for 60 seconds: J. L, or Z package 300°C
Lead temperature 1/16 inch from case for 10 seconds: N or P package . 260°C
NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. For operation of the SN52810 above 70°C free-air temperature, refer to Dissipating Derating Curva, Figure 1.
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CIRCUIT TYPES SN52810, SN72810
DIFFERENTIAL COMPARATORS

electrical characteristics at specified free-air temperature, Vgc+ = 12 V, VeC- = -6V
(unless otherwise noted)
SN52810 SN72810
PARAMETER TEST CONDITIONS? UNIT
MIN TYP MAX MIN TYP MAX
< 200 i X
Vip  \nput offset voltage Rg Q, 25°C 0.6 2 16 35 w
See Note 4 Full range 3 45
Average temperature coefficient | Rg =502, MIN to 25°C 3 10 3 20
avio . > pv/rC
of input offset voltage See Note 4 25°C to MAX 3 10 3 20
25°C 0.75 3 1.8 5
ho Input offset current See Note 4 MIN 1.8 7 7.5 HA
MAX 0.25 3 7.5
Average temperature coefficient MIN to 25°C 15 75 24 100
o110 i age tempe See Note 4 < nA/°C
of input offset current 25°C to MAX 5 25 15 50
| Input bias current See Note 4 25°C ? 15 ! 20 A
It U el
'8 P MIN 12 25 9 0 | *
v Common-mode input v 7v Full 5 5 v
= + +
ICR voltage range cC— ull range B -
Vvip Differential input voltage range Full range x5 5 v
A Large-signal differentiat No load, 25°C 12,500 33,000 10,000 33,000
vD voltage amplification Vo =0to25 \Y Full range 10,000 8,000
Vip=5mV o
. o~ o Full range a8 5 48 5
Von High-level output voltage OH Vv
Vip=smV. Full 25 368 25 368
IoH = —5 mA ull range i i ! ’
Vip=-5mV,
VoL  Low-evel output voltage oL = 0 Full range -1 -058 of -1 -058 o} Y
25°C 2 2.4 1.6 2.4
Vip=-5 mV,
oL  Low-level output current Vn =0 MIN 1 23 0.5 2.4 mA
o~" MAX 05 23 o5 24
o Output resistance Vp=14V 25°C 200 200 Q
CMRR Common-mode rejection ratio Rg < 200 Q Full range 8o  100% 70 1008 dB
lgc+  Supply current from Vee+ v 5 mV Full range 558 9 558 9 mA
=-5mV, S
Icc Supply current from Vog— N|DI d Full range -3.5¢% ~7 -35% -7 mA
o lo <
Pp Total power dissipation Full range 908 150 908 150 mW

tFull range (MIN to MAX) §
fThe algebraic conventicn where the most-positive (least-negative) limit is designated as m

only, e.g., when 0 V is the maximum, the minimum limit is a more-negative voltage.

§These typical values are at Ta= 25° C.

NOTE 4: These characteri
at Tp= —-55°C, Vo
and Vo =1.2Vat Tao=7

=1.4VatTp=25C,and Vo

or SN52810 is —55°C to 125° C and for the SN72810 is 0°cto 70°C.

stics are verified by measurements at the foilowing temperatures and outpu
=1V at T = 125°C; for SN72810, Vo

digital logic circuits these comparators are intended to drive.

switching characteristics, VCC+ = 12V,Vee—=-6V,TA=25°C

aximum is used in this data sheet for logic levels

t voltage levels: for SN52810, Vo=18V
-15VatTp=0C, Vo= 1.4 Vet 25°C,
0°C. These output voltage levels were selected to approximate the logic threshold voltages of the types of

PARAMETER

TEST CONDITIONS

MIN TYP MAX | UNIT

Response time

R| =,

Cp=5pF, See Note 5

30 80 ns

NOTE 5: The response time specified is for a 100

-mV input step with 5-mV overdrive,

380
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CIRCUIT TYPES SN52810, SN72810
DIFFERENTIAL COMPARATORS

DEFINITION OF TERMS

Input Offset Voltage (V|Q) The d-c voltage which must be applied between the input terminals to force the quiescent
d-c output voltage to the specified level. The input offset voltage may also be defined for the case where two equal
resistances (Rs) are inserted in series with the input leads.

Average Temperature Coefficient of Input Offset Voltage (ay|()) The ratio of the change in input offset voltage to the
change in free-air temperature. This is an average value for the specified temperature range.

Mo @ Ta(1)) — (VID @ TA(2))
Ta( —TA@2

avio = where Ta(1) and TA(2) are the specified temperature extremes.

Input offset Current (ljg) The difference between the currents into the two input terminals with the output at the
specified level.

Average Temperature Coefficient of Input Offset Current («||Q) The ratio of the change in input offset current to the
change in free-air temperature. This is an average value for the specified temperature range.

3 .
where Ta(1) and Tp(2) are the specified temperature extremes.-

Input Bias Current (l)g) The average of the currents into the two input terminals with the output at the specified level.

(10 @ Ta(1)) ~ (1O @ Ta(2))
Ta —Ta@2)

allo =

Input Voltage Range (V|) The range of voltage which if exceeded at either input terminal will cause the comparator to
cease functioning properly.

Differential Input Voltage Range (Vip) The range of voltage between the two input terminals which if exceeded will
cause the comparator to cease functioning properly.

Large-Signal Differential Voltage Amplification (Ayp) The ratio of the change in output voltage to the change in
differential input voltage producing it.

High-Level Output Voltage (Vo) The voltage at the output with the specified input conditions applied which should
establish a high level at the output.

Low-Level Output Voltage (Vo) The voltage at the output with the specified input conditions applied which should
establish a low level at the output.

Low-Level Output Current {Ig| ) The current flowing into the output at a specified low-level output voltage.
Output Resistance (ro) The resistance between the output terminal and ground.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting
change in input offset voltage.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load: Pp = Vge+ - o+ + Vee— - lce—

Response Time The interval between the application of an input step function and the time when the output crosses
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the
output to an input level just barely in excess of that required to bring the output back to the logic threshold voltage.
This excess is referred to as the voltage overdrive.
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CIRCUIT TYPES SN52810, SN72810
DIFFERENTIAL COMPARATORS

THERMAL INFORMATION

T p—Free-Air Temperature—"C

FIGURE 2

SN52810
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CIRCUIT TYPES SN52810, SN72810
DIFFERENTIAL COMPARATORS

TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL

VOLTAGE AMPLIFICATION
vs

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION
vs

FREE-AIR TEMPERATURE SUPPLY VOLTAGE
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CIRCUIT TYPES SN52810, SN72810
DIFFERENTIAL COMPARATORS

TYPICAL CHARACTERISTICS
INPUT BIAS CURRENT
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COMMON-MODE PULSE RESPONSE

Vic—Common-Mode Input Volitage -V
~

Vo—Output Voltage—V

NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52810, Vg = 1.8 V
at TA——55 C, Vg=14V at TA=25°C and Vg =1V at Tp = 125°C; for SN72810, Vg =15V at T4 =0°C, Vg =14V at
25° C,and Vo =12V at Ta = 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the

vees =12V )
Vee-=-6V J
No Load
Ta=25C
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t-Time-ns
FIGURE 12

types of digital logic circuits these comparators are intended to drive,

TEST CIRCUIT
FOR FIGURE 12
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LINEAR DUALLC CIRCUIT TYPES SN52811, SN72811
L-CHANNEL DIFFERENTIAL COMPARATORS
INTEGRATED CIRCUITS WITH STROBES

e Fast Response Times
e Improved Voltage Amplification and Offset Characteristics
& Output Compatible with Most TTL and DTL Circuits

description schematic s T oo
. . e 1

The SN52811 and SN72811 are improved versions of
the SN52711 and SN72711 high-speed dual-channel
voltage comparators. Voltage amplification is higher
{typically 17,500} due to an extira stage, increasing
the comparator accuracy. The output pulse width
may be “‘stretched’’ by varying the capacitive loading.

LL8ZLNS ‘LL8ZSNS S3dAL LINJYID

Each channel has differential inputs, a strobe input,
and an output in common with the other channel.
When either strobe is taken low, it inhibits the
associated channel. If both strobes are simultaneously
low, the output will be low regardless of the
conditions appiied to the differential inputs.

508k

LLZ6L HOHVIN ‘v9PLLLL S-1d "ON NILLITINE

.
L
i

>0 Ve

These dual-channel voltage comparators are partic- Component values shown are nominal.
ularly attractive for applications requiring an amplitude-discriminating sense amplifier with an adjustable threshold
voltage.

The SN52811 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN72811
is characterized for operation from 0°C to 70°C.

terminal assignments

JORN L Z FLAT PACKAGE
DUAL-IN-LINE PACKAGE (TOP VIEW) PLUG-IN PACKAGE (TOP VIEW) (TOP VIEW)
STROBE STROBE ) NC STROBE1 GND  VCC+ OUTPUT STROBE 2 NC
NC_ 1 GND VeCeOUTPUT 2

ofofoRooXole
L J

NC NV NON Veo— NON. INV  NC ) NC NV NON- Voo—
INPUT 1INV INV INPUT 2 INPUT 1INV INV IN'UTZ
INPUTT - INPUTZ PIN 5 1S IN ELECTRICAL CONTACT WITH THE CASE INPUT INPUT2

NC—No internal connection

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

Supply voltage Voo (seeNote 1) . . . . . . . . . L . L L Lo e e 14y
Supply voltage Voo {seeNote 1) . . . . . . . . . . . ... oo e T \Y)
Differential input voltage (see Note 2) e e e e oo oo BBY
Input voltage (either input, seeNote1) . . . . . . . . . . . . . . . . . . ... ... .. .. 17V
Strobe Voltage (see Note 1) S - A Y
Peak output current (ty <1s) L. .. . . . ... B0mA
Continuous total power dissipation at (or below) 70 C free air temperature (see Note 3) .. . . . . . . 300mw
Operating free-air temperature range: SN52811 Circuits e e e e e e e e e —55°C to 125°C

SN72811 Circuits . . . . .« . v« v o .. .. .. 0°Ct070°C
Storage temperature range . . . . . . ....... —65°Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J L or Z package e . . ... ........ 300°C
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . . . . . . . . . . .. 260°C

NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal.
2. Ditferential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. For operation of the SN52811 anove 70°C free-air temperature, refer to Dissipating Derating Curve, Figure 10.
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CIRCUIT TYPES SN52811, SN72811
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

electrical characteristics at specified free-air temperature, Vec+ =12V, Veg—-=-6V
{unless otherwise noted)
SN62811 SN72811
PARAMETER TEST CONDITIONS? UNIT
MIN TYP MaxX MIN TYP MAX
Rg <2008, 25°C 1 35 1 5
Vic=0,
Vio  Input offset voltage See Note 4 Full range 4.5 6 mv
Rg < 200 Q, 25°C 1 5 1 7.5
See Note 4 Full range 6 10
- Rg <2000,
Average temperature coefficient o
ayvio ) Vic=0, Full range 5 5 »vi°C
of input offset voitage
See Note 4
[ Iaput offset t See Note 4 e 08 3 &5 > uA
gl
10 nput offset curre ee Note Foll vange 5 Py
1 | t bi t See Note 4 25°C ? i ? 20 HA
n|
B put bias curren ee Note Fall range 20 50
Isy Low-level strobe current V(strobe) = —100 mV |25°C -1.2 ~2.5 ~1.2 -2.5 mA
Common-mode input o
vV Veg—-=-7V 25°C 15 ] Vv
IcR voltage range ce * 5
Differential input o
Vip 25°C 5 5 v
voltage range
A Large-signal differential Vo=0to25V, 25°C 12,500 17,500 10,000 17,500
VD \oitage amplification No load Fullrange | 8,000 5,000
Vip=1 \
Ip=1omv. 25°C 4 5 4 5
V High-level output voltage lon=0 A
'oH  Higl P ag Vip =10V,
25°C 25 36 25 3.6
loH = -5 mA
Vip=-10mV, R
'D " 25°¢C -1 —04 ot | -1 -0a4 ot
loL=0
VoL Low-level output voitage Vip=10mV, v
V(strobe) = 0.3 V, 25°C -1 [ 13 -1 o¥
loL=0
Vip=—-10mV,
loL Low-tevel output current V'D ° m 25°C 0.5 08 05 08 mA
0=
o Output resistance Vg=14V 25°C 200 200 Q
CMRR Common-mode rejection ratio Rg < 200 25°C 70 90 65 90 dB
Icc+  Supply current from Voos Vip=-5to5V 25°C 6.5 6.5 mA
icc— Supply current from Voo {(—10 mV for typ},[25°C =27 —-2.7 mA
Pp Total power dissipation No load, See Note 5 |25°C 94 150 94 200 mw

Tunless otherwise noted, all characteristics are measured with the strobe of the channel under test open, the strobe of the other channel is

grounded. Full range for SN52811 is —565°C to 125°C and for the SN72811 is 0°C to 70°C.

iThe algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic levels

only, e.g., when O V is the maximum, the minimum limit is a8 more-negative voltage.

NOTES: 4. These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52811,
Vo=1.8VatTa=-55C, Vg=1.4V at Tp = 25°C, and Vg = 1 V at Tp = 125°C; for SN72811, Vg = 1.5 Vat Tp = 0°C,
Vo=14VatTp= 25°C, and Vo =12V at 70°C. These output voltage levels were selected to approximate the logic threshold

voltages of the types of digital logic circuits these comparators are intended to drive.
5. The strobes are alternately grounded.

switching characteristics, Voc+ =12V, Vge—=—-6V, Tao =25°C

SN52811 SN72811
PARAMETER TEST CONDITIONS MIN Tvp MAX N v MAX UNIT
Response time RL= % C_=5pF, SeeNote6 33 80 33 ns
Strobe release time Ry =%, Ci =5pF, SeeNote7 5 25 5 ns

NOTES:

6. The response time specified is for a 100-mV input step with 5-mV overdrive.
7. For testing purposes, the input bias conditions are selected to produce an output voltage of 1.4 V. A 5-mV overdrive is then
added to the input bias voltage to produce an output voltage which rises above 1.4 V. The time interval is measured from the 50%

point of the strobe voltage curve to the point where the overdriven output voltage crosses the 1.4 V level.
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CIRCUIT TYPES SN52811, SN72811
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

DEFINITION OF TERMS

Input Offset Voltage (V|0) The d-c voltage which must be applied between the input terminals to force the quiescent
d< output voltage to the specified level. The input offset voltage may also be defined for the case where two equa!
resistances (Rg) are inserted in series with the input leads.

Average Temperature Coefficient of Input Offset Voltage (ay/|0) The ratio of the change in input offset voltage to the
change in free-air temperature. This is an average value for the specified temperature range.

(VipeT )-(Vip@eT )
ay|0 = 1o A1) o Al2) where Ta(1) and Ta(2) are the specified temperature extremes.

TA() — TAQ@)

Inpﬁt offset Current {Ij0) The difference between the currents into the two input terminals with the output at the
specified level.

Input Bias Current (1|g) The average of the currents into the two input terminais with the output at the specified level.

Low-Level Strobe Current (Ig| ) The current flowing out of the strobe at a low-level voltage.

Common-Mode Input Voltage Range {V|CR) The range of common-mode voltage which if exceeded will cause the
amplifier to cease functioning properly.

Differential Input Voltage Range (V|p) The range of voltage between the two input terminals which it exceeded will
cause the comparator to cease functioning properly.

Large-Signal Differential Voltage Amplification (Ayp) The ratio of the change in output voltage to the change in
differential input voltage producing it.

High-Level Output Voltage (VOH) The voltage at the output with the specified input conditions applied which should
establish a high level at the output.

Low-Level Output Voltage (VOL) The voltage at the output with the specified input conditions applied which should
establish a low level at the output.

Low-Level Output Current (IgL) The current flowing into the output at a specified low-level output voltage.
Output Resistance (ro) The resistance between the output terminal and ground.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting
change in input offset voltage.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load: Pp = Veg+*1cc+ + Vee—-Icc—

Response Time The interval between the application of an input step function and the time when the output crosses
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the
output to an input level just barely in excess of that required to bring the output back to the logic threshold voltage.
This excess is referred to as the voltage overdrive.

Strobe Release Time The time required for the output to rise to the logic threshold voltage after the strobe terminal has
been driven from the low logic level to the high logic level. Appropriate input conditions are assumed.

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

3-87



CIRCUIT TYPES SN52811, SN72811
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

!

TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION
vs

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION

3-88
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CIRCUIT TYPES SN52811, SN72811
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

TYPICAL CHARACTERISTICS

OUTPUT RESPONSE FOR STROBE RELEASE TIME
VARIOUS INPUT OVERDRIVES FOR VARIOUS INPUT OVERDRIVES
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CIRCUIT TYPES SN52811, SN72811
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

10

l1--Input Bias Current—uA
o

0

TYPICAL CHARACTERISTICS

INPUT BIAS CURRENT TOTAL POWER DISSIPATION
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
T T 100 T T
Veg+=12V Veec+=12V
Vee—=—6V 98 Voo =6V A
= . Vip = —10 mV
See Note 4 = 96 ID mv |
€ — No load
£ o - e -
2 M~
\\ g2 e —
N a
\\ § 90
I~ < 88
| w©
! £
l— SN72811—+i .? 86
£ &
82
80
-75 50 25 4] 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125
T a—Free-Air Temperature—"C T a—Free-Air Temperature—"C
FIGURE 8 FIGURE 9

NOTE 4. These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52811,

Vo =18VatTa=-55°C, Vo =14V at Ty = 25°C,and Vg = 1 V at Tp = 125°C; for SN72811, Vo = 1.6 V at T = 0°C,
Vo=14V st Tp= 25°C, and Vo = 1.2 V at 70°C. These output voltage levels were selected to approximate the logic threshold
voltages of the types of digital logic circuits these comparators are intended to drive.

THERMAL INFORMATION

SN52811
DISSIPATION DERATING CURVE

400
2
€
P
] J&N
5 300
g
g \
<) 2z
o 200
3
(o]
3
=
€
S
g 100 —| PKG DERATE FROM
2 z 50mW/°C  90°C
% L fL 8.6mW/°C  115°C
s J&N NA 125°C

0 I | | J

70 80 90 100 110 120 130

Ta—Free-Air Temperature—"C

FIGURE 10
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LINEAR CIRCUIT TYPES SN52820, SN72820
INTEGRATED CIRCUITS DUAL DIFFERENTIAL COMPARATORS

e Fast Response Times e Low Offset Characteristics

o High Differential Voltage Amplification e Outputs Compatible with Most TTL
and DTL Circuits

i ch comparator JORN .
schematic (each comp ) : DUAL-IN-LINE PACKAGE (TOP VIEW)

COMPARATOR NO. 1

NON. COMPARATOR NO. 2

INV INV
VCC~ INPUT INPUT GND VCC+ . NC OUTPUT

0Z8ZLNS '0Z8ZSNS S3dAL LINJYID

LL61 HOYVW ‘0SPLLLZ S-10 "ON NIL3TING

NONINVERTING
INPUT

i

INVERTING
INPUT
v OUTPUT NC Vcc+ NC  NON- Nl;ll\'l_r vee—
N INV
240 INPUT
] COMPARATOR NO. 1
Ovee- COMPARATOR NO. 2
Resistor values are in oams.
NC-—No internal connection
Component vatues shown are nominal.
description

The SN52820 and SN72820 are improved versions of the SN72720 dual high-speed voltage comparator. Each com-
parator has differential inputs and a low-impedance output. When compared with the SN72720, these circuits feature
higher amplification (typically 33,000) due to an extra amplification stage and increased accuracy because of lower off-
set characteristics. They are particularly useful in applications requiring an amplitude discriminator, memory sense am-
plifier, or a high-speed limit detector. The SN52820 is characterized for operation over the full military temperature
range of —55°C to 125°C; the SN72820 is characterized for operation from 0°C to 70°C.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage Ve fseeNote 1) . . . . . . . . . . . . .o e e e o 14y
Supply voltage Vge— (seeNote 1) . . . . . . . . . . . . . .. .. e e TV
Differential input voltage {see NOte 2) . . . . . « « « .« .« e e 3BV
Input voltage (either input,seeNote 1) . . . . . . . . . . . . . . . ..o L. 7V
Peak output current {ty <1s) . . . . . e 10 mA
Continuous total power dissipation: each comparator L. ... 300mwW

total package, (see Note 3) e e e e e . . . . . 600mW
Operating free-air temperature range: SN52820 Circuits . . . . . . . . . . . . . . .. —55°C to 125°C

SN72820 Circuits . . . . . . . . . ... ... ... 0°Ct070°C
Storage temperature range . . . ... .. ....... -85Cto150°C
Lead temperature 1/16 inch from case for 60 seconds J package P 1 )¢
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . . . . . . . . . . . . . .. 250°C

NOTES: 1. All voltage values, except differential voitages, are with respect to the network ground terminal.

. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal,

3. For SN52820, this rating applies at (or below) 95°C free-air temperature. For operation above this temperature, derate linearty at
the rate of 10.9 mW/°C. For SN72820, this rating applies at (or below) 70°C free-air temperatura without derating.

N
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CIRCUIT TYPES SN52820, SN72820

DUAL DIFFERENTIAL COMPARATORS

electrical characteristics at specified free-air temperature, Vgc+ =12V, Vog—-=-6V
(unless otherwise noted)

PARAMETER TEST CONDITIONS? She2820 SN72820 UNIT
MIN TYP MAX | MIN TYP MAX
Rg < 200 9 25°C 0.6 2 1. A
V)0  nput offset voltage S : 5 J 35 mv
See Note 4 Full range 45
Average temperature coefficient Rg =50 2, MIN to 25°C 3 10 3 20
Vvio N ry wv/°c
X of input offset voltage See Note 4 25°C to MAX 3 10 3 20
25°C 0.75 3 18 5
ho Input offset current See Note 4 MIN 1.8 7 7.5 HA
MAX 0.25 3 7.5
A te t fficient MIN to 25°C 15 75 24 100 o
o vfarage mperature coefficien See Note 4 ! PAPC
of input offset current 25°C to MAX 5 25 15 50
) | t bi t See Note 4 25°C L 15 ? 20 A
11
B nput bias curren ee Note MIN 2 po P P u
Common-mode input
VicrR Vee-=-7V Full range +5 +5 v
voltage range
- Vip  Differential input voltage range Full range B 5 A4
A Large-signal differential No load, 25°C 12,500 33,000 10,000 33,000
VD voltage amplification Vo=01t025V Full range 10,000 8,000
Vip=5mV
) 1o~ o Full range a8 5 48 5
VoH High-tevel output voltage \?H Y - v
ID= .
25 368 25 368
loH = —5mA ‘ Full range
Vip=-5mV,
VoL Low-level output voltage ’OI::_) -0 Full range -1 -058 ot -1 -058 of v
Vi = —5mV 25°C 2 2.4 1.6 24
1oL Low-level output current V'D_ o mi MIN 1 23 05 24 mA
° MAX 05 23 05 24
o Output resistance Vo =14V 25°C 200 200 Q
CMRR Common-mode rejection ratio Rg < 200 Q Full range 80 1008 70 1008 dB
loct Supply current from Vot Full range. 558 ° 558 9 mA
(each comparator}
Supply current from Voo— Vip=-5mV, §
lce— Fuli ra -358 -7 -35 -7 | mA
cc {each comparator} No load noe
fp Total power dissipation Full v 908 150 90§ 150 W
{each comparator) 9

TFull range (MIN to MAX) for SN52820 is —55°C to 125°C and for the SN72820 is 0°C to 70°C.

FThe algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic levels

only, e.g., when 0 V is the maximum, the minimum limit is a more-negative voltage.

§These typical values are at Tp = 25°C.
A

NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52820, Vo=18V
at Tp=—55°C, Vg =1.4VatTa=25°C,and Vg = 1V at To = 125°C; for SN72820, Vg = 1.5 Vat T = 0°C, Vg = 1.4 V at 25°C,
and Vo =12V at Ta= 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the types of
digital logic circuits these comparators are intended to drive.

switching characteristics, VGc+ =12V, Vgc—==—6V, TA = 25°C

PARAMETER

TEST CONDITIONS MIN TYP MAX | UNIT

Response time

Ry =

=,

CL=5pF,

See Note 5 30 80 ns

NOTE 5: The response time specified is for a 100-mV input step with 5-mV overdrive.

For definition of terms and typical characteristic curves, see the SN52810/SN72810 data sheet on page 3-79.
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VIDEO AMPLIFIER SELECTION GUIDE

SN52733, SN5510, SN5511. SN5512, SN5514,
TYPE UNIT
SN72733 SN7510 SN7511 SN7512 SN7514
] 3 L 10 to 400
Differential Voltage Amplification, Typ | (Adjustable) 93 3000 300 300
) 200

Bandwidth (—3 dB}, Typ (Gain of 10 40 3 80 80 MHz

Bandwidth {Unity-Gain), Typ 400 300 100 400 400 MHz

Input Offset Current, Typ 0.4 3 0.6 1 1 HA

15 1

Input Offset Vokiage, Typ {Gain of 400) 5 ! {can be nulled) ! mv

QOutput Voltage Swing, Typ 4.7 4 5 3.4 34 Vpp

Packages LN F, L F,L,N L L

TEXAS INSTRUMENTS
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LINEAR CIRCUIT TYPES SN52733, SN72733
INTEGRATED CIRCUITS DIFFERENTIAL VIDEO AMPLIFIERS

e 200 MHz Bandwidth

e 250 kQ Input Resistance

e Selectable Nominal Amplification of 10, 100, or 400
e No Frequency Compensation Required

i schematic
description .
The SN52733 and SN72733 are monolithic two-stage <
video amplifiers with differential inputs and differen- '
; -
tial outputs.
ot o | | | ot
Internal series-shunt feedback provides wide band- o J 9, 2
. ol 500 500! AN Tk
width, low phase distortion, and excellent gain e o
. stability. Emitter-foiiower outputs enabie the device soon ss0s I/
. to drive capacitive loads and all stages are current- .
source biased to obtain high common-mode and oon o oon won S aon

supply-voltage rejection ratios.
Component values shown are nominal

Fixed differential amplification of 10, 100, or 400 may be selected without external components, or amplification may

be adjusted from 10 to 400 by the use of a single external resistor connected between G1A and G1B. No external

frequency-compensating components are required for any gain option.

The device is particularly useful in magnetic-tape or disc-file systems using phase or NRZ encoding and in high-speed
thin-film or plated-wire memories. Other applications include general purpose video and pulse amplifiers where wide
bandwidth, low phase shift, and excellent gain stability are required.

The SN52733 is characterized for operation over the full military temperature range of —55°C to 125°C; the
SN72733 is characterized for operation from 0°C to 70°C.

terminal assignments

L PLUG-IN-PACKAGE N DUAL-IN-LINE PACKAGE
(TOP VIEW) (TOP VIEW)
GAIN  GAIN
GAIN SELECT INPUT SELECT SELECT OUTPUT
2A 2 NC G2B G1B Vgc+ NC 2

W32 jnijwi s s

N

» >

L7

T(l2f13(]4]]5(|6]]|7

Veeo INPUT NC_GAIN GAIN Vcc- NC OUTPUT
1 SELECT SELECT 1
G2A  G1A

PIN 5 1S IN ELECTRICAL CONTACT WITH THE CASE

271
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CIRCUIT TYPES SN52733, SN72733
DIFFERENTIAL VIDEO AMPLIFIERS

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

SN52733 SN72733 UNIT
Supply voitage Vcc+ {See Note 1} 8 8 v
Supply voltage Voc— (See Note 1) -8 -8 v
Differential input voltage +5 b \Y
Common-mode input voltage 6 +6 \4
Output current 10 10 mA
Continuous total power dissipation (See Note 2 on the following page) 500 500 mwW
Operating free-air temperature range —55 to 125 Oto 70 °C
Storage temperature range —65 to 150 —65 to 150 °C
Lead temperature 1/16” from case for 60 seconds L package 300 300 °c
Lead temperature 1/16” from case for 10 seconds N package 260 260 °c

NOTE 1. Al voltage values, except differential input voltages, are with respect to the zero reference level {(ground) of the supply voltages
where the zero reference level is the midpoint between V¢ e: and Voo

electrical characteristics, Ta = 25°C, Vgg+=6V,Vgc—=-6V

TEST GAINT
PARAMETER TEST CONDITIONS SN52733 SN72733 UNIT
FIGURE SELECT [MIN TYP MAX{MIN TYP MAX
. . . 1 300 400 500 {250 400 600
Large-signal differential
Avp e . 1 Vop=1V 2 90 100 110 | 80 100 120
voltage amplification
3 9 10 1 8 10 12
1 50 50
BW Bandwidth 2 Rg =50 2 90 90 MHz
3 200 200 .
lio Input offset current Any 0.4 3 04 5 uA
1T} Input bias current Any 9 20 9 30 LA
A7 Input voltage range 1 Any £1 1 v
Common-mode
Voc 1 Any 24 29 34724 29 34 v
output voltage
\% Output offset volt 1 ! 06 15 06 15 \
utpu set voliage
00 P 9 2&3 0.35 1 035 15
Maximum peak-to-peak
Vopp i 1 Any 3 47 3 47 A
output voltage swing
1 4 4
rj Input resistance 3 Vop<1V 2 20 24 10 24 kQ
3 250 250
o Output resistance 20 20 Q
G Input capacitance 3 Vop <1V 2 2 2 pF
C - Vic=«1V, f< 100 kH 2 60 86 60 86
CMRR ommon-mode 4 IC z dB
rejection ratio Vic=1:*1V, f=5MHz 2 70 70
Si 1 1t AV =05V,
aVeg/avig Y vOTase 1 cex 2 |50 70 50 70 dB
rejection ratio AVge—=t05V
Broadband equivalent
Va ) . a 5 BW = 1 kHz to 10 MHz Any 12 12 uVv
input noise voltage
1 7.5 7.5
t P ion detay ti 2 [s=s0e 2 60 10 60 10
. X ns
pd ropagation delay time Output voltage step =1V
3 3.6 3.6
1 10.5 10.5
L Rg =50,
ty Rise time 2 o tage st v 2 45 10 45 12 ns
{ Output voltage step =
[ Jutput voltage step 3 25 25
Maximum output
Isi An 25 3.6 25 36 mA
sink(max) sink current v
Ice Supply current No load, no signal Any 16 24 16 24 mA

TThe gain selection is made as follows:

Gain 1. .. Gain Select pin G1A is connected to pin G18, and pins G2A and G2B are open.

Gain 2. .. Gain Select pin G1A and pin G1B are open, pin G2A is connected to pin G2B.
Gain 3 ... All four gain-select pins are open.

TeExAs
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CIRCUIT TYPES SN52733, SN72733
DIFFERENTIAL VIDEO AMPLIFIERS

DEFINITION OF TERMS

Large-Signal Differential Voltage Amplification (Ayp) The ratio of the change in voltage between the output terminals
to the change in voltage between the input terminals producing it.

Bandwidth (BW) The range of frequencies within which the differential gain of the amplifier is not more than 3dB
below its low-frequency value.

Input Offset Current (I|g) The difference between the currents into the two input terminals with the inputs grounded.
Input Bias Current (1|g) The average of the currents into the two input terminals with the inputs grounded.

Input Voltage Range (V|) The range of voltage which if exceeded at either input terminal will cause the amplifier to
cease functioning properly.

Common-Mode Output Voltage (Vo) The average of the d-c voltages at the two output terminals,
L4

Output Offset Voltage (VOQ) The difference between the d-c voltages at the two output terminals when the input
terminals are grounded.

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage swing that can be
obtained without clipping. This includes the unbalance caused by output offset voltage.

Input Resistance (rj) The resistance between the input terminals with either input grounded.

Output Resistance (ré) The resistance between either output terminal and ground.

Input Capacitance (Cj) The capacitance between the input terminals with either input grounded.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voliage to the resulting

change in output offset voltage referred to the input.

Supply Voltage Rejection Ratio (AVcc/AV|Q) The ratio of the change in power supply voltages to the change in
output offset voltage referred to the input. For these devices, both supply voltages are varied symmetrically.

Propagation Delay Time (tpg) The interval between the application of an input voltage step and its arrival at either
output, measured at 50% of the final value.

Rise Time (t,) The time required for an output voltage step to change from 10% to 90% of its final value.

Maximum Output Sink Current (lsink(max)) The maximum availabie current into either output terminal when that
output is at its most negative potential.

Supply Current {Icc) The average of the magnitudes of the two supply currents.

NOTE 2: For SN52733 in the L package, this rating applies at {or below) 90°C free-air temperature with derating above that temperature at

the rate of 8.3 mW/°C. For SN52733 in the N package, this rating applies at {or below} 105°C free-air temperature with derating
above that temperature at the rate of 11.1 mW/°C. For SN72733 in either package, this rating apptlies at (or below) 70°C free-air
temperature without derating.
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CIRCUIT TYPES SN52733, SN72733
DIFFERENTIAL VIDEO AMPLIFIERS

o PARAMETER MEASUREMENT INFORMATION
test circuits .

0.2 uF
N
o O—
L L ! 3
Vip Vob  $2kQ ViD 0.2 uF
ot . + ot .
5003 $50Q 5003 3500 1kQ $1kQ
< <
FIGURE 1 FIGURE 2
0.2 uF
N 00 2 |
t ! y
Vop  32kQ s
¢ ] f 50 Q l‘}-z uF
L v WL—C
-'f 10 31kQ 3
FIGURE 3 FIGURE 4
G2B G1B
I 0.2 uF
] I’
° =€ -0
NS ¥ 0.2 4F
2 . I o
Vob  32kQ o 1< °
v : 2 ; 3
p 3502 3500 Fr.; 1kQ 31kQ
4+ 4 i 1
= 6
G2A G1A

VOLTAGE AMPLIFICATION ADJUSTMENT

FIGURE 5 FIGURE 6
TYPICAL CHARACTERISTICS
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CIRCUIT TYPES SN52733, SN72733
DIFFERENTIAL VIDEO AMPLIFIERS

TYPICAL CHARACTERISTICS

VOLTAGE AMPLIFICATION
(SINGLE-ENDED OR DIFFERENTIAL)

vs

o TEMPERATURE
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SINGLE-ENDED VOLTAGE AMPLIFICATION
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CIRCUIT TYPES SN52733, SN72733
DIFFERENTIAL VIDEO AMPLIFIERS

Vopp—Maximum Peak-to-Peak Output Voltage—V

Vopp—Maximum Peak-to-Peak Output Voltage—V

TYPICAL CHARACTERISTICS

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE

vs
LOAD RESISTANCE

f—Frequency—MHz

FIGURE 17
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FIGURE 15
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CIRCUIT TYPES SN52733, SN72733
‘DIFFERENTIAL VIDEO AMPLIFIERS

TYPICAL CHARACTERISTICS

COMMON:MODE REJECTION RATIO DIFFERENTIAL INPUT OVERLOAD RECOVERY TIME
vs vs
FREQUENCY DIFFERENTIAL INPUT VOLTAGE
100 TTTTT T T rrreem . 40 ] ' l
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LINEAR
INTEGRATED CIRCUITS

CIRCUIT TYPE SN5510

DIFFERENTIAL VIDEO AMPLIFIER

WIDE-BAND VIDEO AMPLIFIER

FEATURING

Flat Frequency Response \_Nith Low Phase-Shift from DC to 40 MHz

description

This wide-band video amplifier features a flat
frequency response and low phase-shift from dc to
40 MHz. Differential inputs and outputs are provided
which permit it to be used as a high-frequency

differential amplifier.

Elements of the SN5510 video-amplifier bar include
transistors with transition frequency as high as
1.2 GHz under low-current and low-VCE conditions.
Circuit frequency response from dc to greater than INPUT 20—

100 MHz is possible.

terminal assignments

schematic

INPUT 1 oo

Vear

OUTPUT 1

ND

QUTPUT 2

Component values shown are nominal,

L

PLUG-IN PACKAGE (TOP VIEW)

F
FLAT PACKAGE (TOP VIEW)
oUT- 0ouT-
PUT PUT
veez 1 NC GND 2

OofoYoxe
T

T T ¥ T
INPUT  NC  veer  NC INPUT
1 2

THE CIRCUIT IS ELECTRICALLY
INSULATED FROM THE CASE

THE CIRCUIT IS ELECTRICALLY
INSULATED FROM THE CASE

CASE

NC-No internal connection

TeExAs INSTRUMENTS
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CIRCUIT TYPE SN5510
DIFFERENTIAL VIDEO AMPLIFIER

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltages (See Note 1): e T S S - A 2
Veer = v v e e e -8V

Differential input voltage . . . . . . . . . . . . . . L. L. L. L. 0o 5v
Positive input voltage (See Note ). . . . . . . . . . . . . . . . .. ... Ve
Negative input voltage (See Note 1) . . . . . . . . . . . R
Operating free-air temperature ranges: SN5510F . . . . . . . . . . . . . . . . .-55°Cto 70°C
SNS510L . . . . . . . . . . . . . . . . .-55°Ct0100°C

Operating case temperature ranges: SN5510F . . . . . . . . . . . . . . . . .-55°Cto100°C
SNS5i0L . . . . . . . . . . . . . . . . .-55°Ct0125°C

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . .-65°Cto150°C

NOTE 1: These voltage values are with respect to network ground.

electrical characteristics, T, — 25°C, V¢, = +6 V, Vo, = -6 V

PARAMETER HTGES};E TEST CONDITIONS MIN TYP MAX | UNIT
Voo Differential-output offset voltage 1 0.5 1.3 v o
Vemoten :;:;fizlf:;m" mode output 1 26 31 35| v
lin Input current 1 40 80 pA
1o Differential-input offset current 1 3 20 rA

Load resistance = 5 k<2,
Dy Single-ended output distortion 2 input distortion < 0.2%, 1.5 5 %
Vot = 1Virms, f = 10 kHz
Va Equivalent average input noise 3 Single-ended, Rg = O, 5 v
Niw)  voltage £ = 10 Hz to 500 kHz “
Vern :/(\Jclw;lrgn:m common-mode input 1 v
A, Small-signal voltage gain 2 Single-ended, load resistance = 5 k@, 75 03 110
v f = 100 kHz
A Common-mode-input voltage gain 4 f,::g:.gf‘:zd;r:’a? r:es;s(;can::h: 5k, —45 -30 dB
CMRR Common-mode rejection ratio 4 Load resistance = 5 k2, f = 100 kHz 85 dB
BW Bandwidth (—3 dB) 2 40 MHz
Fin Input resistance 5 f = 100 kHz 6 k2
G, Input capacitance 5 f = 100 kHz 7 pF
Z,4 Output impedance 5 f = 100 kHz 35 Q
Py Total power dissipation 1 No input signal, no external load 165 220 | mW
t Rise time [ Single-ended, V, = 5mV 9 12 ns
ty Fall time 6 Single-ended, V.| = 5 mV 9 12 ns
3102 TEXAS INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



CIRCUIT TYPE SN5510
DIFFERENTIAL VIDEO. AMPLIFIER

letter symbol and parameter definitions

Voo

Vemojav) The average of the d-c output voltages with respect to ground when the input terminals are grounded.

I The difference in the currents into the two input terminals.

\oT The de voltage that can be impressed on the input terminals while maintaining differential
operation.

CMRR The ratio of the differen.ﬁal-mode voltage gain to the common-mode voltage gain.

8w The range ‘of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value.

The d-c differential voltage that exists between the output terminals when the input ferminals are at ground.

PARAMETER MEASUREMENT INFORMATION

test circuits

vCCl

l lec
OUTPUT 1

—_—
INPUT 1
GND
INPUT 2
=
lin2 Vout
Vec2 i : .L
4 h ] 13

L Voo = [Voutt — Vaurz
Voutt + Vourz

2 Vemofay) = 7

3 oy = |bint = linz]

4 P = |Vegy ® o] T | Veer ® lee]

FIGURE 1

1

. Ay =

INPUT 1

Single-ended output distortion is measured at A or B
with V, or Vg = 1 ¥ rms, input distortion < 0.2%,
and f = 10 kHz.

Yy or Vg
V.

in

where: V. = 1mV rms and f = 100 kHz.

FIGURE 2

'l“———)(

TeExAs INSTRU

iNCORPORATE
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CIRCUIT TYPE SN5510

DIFFERENTIAL VIDEO AMPLIFIER

PARAMETER MEASUREMENT INFORMATION

test circuits (continued)

Year
T 0.1 pF
INPUT 1 = OuTPUT 1
GND
‘ét_ OUTPUT 2
INPUT 2

-
Veez

fO.IpF -__’L

ik
T

vN(oum or vN(ouoz)

1. Vm = ™
where: V——-' = frue rms broad-band
) . Hioat noise voltage from
10 Hz to 500 kHz.

FIGURE 3

K VNfourt)

Vniour 2)

INPUT 1
| GND
50 =
v. /A\RsS INPUT 2

1 Avem = 20 Log

where: V, = 0.3V rms and f = 100 kHz.

2. (MRR = 20 Log Avs — A

FIGURE 4
VYear INPUT
INPUT 1 OUTPUT 1
4
GND QUTPUT |
fn G
OUTPUT 2 h
INPUT 2 o 90% *90%
Zout OUTPUT 2 W, ] ]
_L _L L____ 1 10% 10% ‘o
Vecz = = el il
V. Test circvit is identicol to that shown in Figure 2.
FIGURE 5§

FIGURE 6 —1, ond t; VOLTAGE WAVEFORMS
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CIRCUIT TYPE SN5510
DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTICST

AVERAGE COMMON-MODE OUTPUT OFFSET VOLTAGE INPUT CURRENT
> vs Vs
| FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
o 4 80
g
3 70
§ E
&
03 <% N
E} i
5 |
s
o] . 50
o § \
3 5
EI 2 Q 40
§ H
g & N
: 30 —~ 3
S |
s c
g 1 T 20
S
< SN5510L SN5510L
1 1
I_; SN5510F ——= 10 SN5510F
]
&0 0
> -75 50 =25 O 25 50 75 100 125 =75 =50 =25 [¢} 25 50 75 100 125
Tp — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
FIGURE 7 FIGURE 8
PEAK~-TO-PEAK OUTPUT VOLTAGE PEAK-TO-PEAK OUTPUT VOLTAGE
vs vs
LOAD RESISTANCE . FREQUENCY
5 L 8 T T TTTTT
3% total harmonic distortion 3% total hammonic distortion
Single-ended 7k Single-ended
> f=10kHz > Rg =50 Q
I g 1. =25°C |
@ (3 6 No external load
8 £ Ta=25°C
3 o
> >
53 Va 2°
8 5 B
3 / 3
x 5 4
3 ]
& &
D2 b \
: i N
X X \
o
o & 2 N
Iy ! N
> >8 1
0 0 ﬁ
0 1 2 3 4 5 1 2 4 7 10 20 40 70 100
R, — Load Resistance — kQ f — Frequency — MHz
FIGURE 9 FIGURE 10
tUnless otherwise nofed Vo sy = +6V, Veg, = —6 V.
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CIRCUIT TYPE SN5510
DIFFERENTIAL VIDEO AMPLIFIER

SMALL-SIGNAL VOLTAGE GAIN

TYPICAL CHARACTERISTICST

vs
FREE~AIR TEMPERATURE

vs§
SUPPLY VOLTAGE

SMALL-SIGNAL VOLTAGE GAIN VARIATION

160 - T 1.5
ingle-ended . - R
. R 350 0 -] CURVE NO. [V Veca T
o p—° | 10
R, =5kQ I 1 v v
£ f =100 kHz 2 2 Vi |6V
8120 g 05 3 % %
° 2 - /%
g c 0
=100 3
g e 5 1 %
2 — 2 0.5 e ~
5 80 = E L~ ‘
3 2 -0 Vd
o &0 o /
& SNB510L > 515 3 Single-ended |
| © SN5510F —3= v j R =50 Q
$ £-2.0 7 R, =5kQ
| £=100 kHz
20 2.5 2
$ T, = 25°C
4] -3.0 e
=75 =50 -25 0 25 50 75 100 125 4.0 4.5 5.0 5.5 6.0 6.5 7.0
T, — Free-Air Temperature — °C Vi — Supply Voltage — V
FIGURE 11 FIGURE 12
SMALL~SIGNAL VOLTAGE GAIN SMALL-SIGNAL VOLTAGE GAIN
vs v3
FREQUENCY FREQUENCY
>0 TTTTT 50
_TS =50Q Single-ended
3 fans =50(I)Q 2 Rs =304
| 40 - ' | 40 R, =5kQ
e
é el Py £ \\ T, = 25°C
° \ 5 ~~~
g’ °
£ 30 ] 2%
> Rg=1 kQ— 3
o —
5 Single-ended g
2 20 }R =5k 22
3 Ta = 25°C 3 \
T &
5 10 " 10
< <
0 0
1 2 4 10 20 40 70 100 i 2 4 10 20 40 100 400 1000
f — Frequency — MHz f — Frequency — MHz
FIGURE 13 FIGURE 14
Unless otherwise noted Voo, = +6V, Voo, = —6 V.
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CIRCUIT TYPE SN5510
DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTICST

"HASESSH'FT COMMON-MODE REJECTION RATIO
Vs
200 FREQUENCY FREQUENCY
110 Sl T T T 17T
Single-ended ingle-ended
L ke = Y o Rg =50 Q
175 |Rg =50 Q ' S 100 ]
R, =5kQ | R =5kQ
o -
150 |1, = 25°C 5 90 T, = 25°C
g 25 5 [ —
ol -
5 5 80 Sy
[ E “"n
£ 100 v 70 ™
Z 3 ~
; z ™N
g7 § 60 N
) / g N
5¢ / T 50
A =
25 2 40
~ v p A
0 ] T
1 2 4 7 10 20 40 70 100 1 2 4 7 10 20 40 70 100
f — Frequency — MHz f — Frequency — MHz
FIGURE 15 FIGURE 16
TVegq = +6VandVeg, == —6 V.
SCALES
INPUT —=f gﬁ : % dakils G { Horizontal: 10 ns/division

Vertical: Output = 200 mV/division
Input = 5 mV/division

NOTE: See Figure 2 for test circuit.

FIGURE 17 — OSCILLOSCOPE PRESENTATION OF PULSE RESPONSE

PRINTED IN USA

T1 cannol ossume an} responsibilith for ony circuits shown
or represent thot they are free from patent infringement. TEXAS INSTRUM ENTS
. INCORPORATED
TEXAS INSTRUMENTS R[SER‘ES THE RIGHT 10 MAKE CHANGES AT ANY TIME POST OFFICE BOX 5012 » DALLAS, TEXAS 75222

IN ORDER TO IMPROFE DESIGN AND TO SUPELY THE BEST PRODUCT POSSIBLE.
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LINEAR CIRCUIT TYPE SN7510
INTEGRATED CIRCUITS DIFFERENTIAL VIDEO AMPLIFIER

WIDE-BAND VIDEO AMPLIFIER
FEATURING

Flat Frequency Response with Low Phase-Shift from DC to 40 MHz

description schematic

600 Q Veer

This wide-band video amplifier features a flat
frequency response and low. phase-shift from dc to w00 ;mn a
40 MHz. Differential inputs and outputs are provided
which permit it to be used as a high-frequency 4
differential amplifier. NPT 1 ot oureuT |
aa 780 Q 6o TkQ
Elements of the SN7510 video-amplifier bar include - e
3 transistors with transition frequency as high as waed (o o] 708 5.0
] 1.2 GHz under low-current and low-VCE conditions. N 780 @ OUTPLT 2
Circuit frequency response from dc to greater than INPUT 2 0— w

100 MHz is possible.

860 Q2 v, 400 Q 1kQ
cca

Component values shown are nominal.

"terminal assignments

F L
FLAT PACKAGE (TOP VIEW) PLUG-IN PACKAGE (TOP VIEW)
ouT- ouT-
PUT PUT
Veez NC  GND 2

50900

DOO®

INI;UT NC veet NC IN!;UT CASE
THE CIRCUIT IS ELECTRICALLY THE CIRCUIT ISELECTRICALLY
INSULATED FROM THE CASE INSULATED FROM THE CASE

NC—No internal connection
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CIRCUIT TYPE SN7510

DIFFERENTIAL VIDEO AMPLIFIER

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltages (See Note 1): Ve,

VCCZ
Differential input voltage .

Positive input voltage (See Note 1) .

Negative input voltage (See Note 1)
Operating free-air iemperature range
Storage temperature range

NOTE 1: These voltage values are with respect to network ground.

electrical characteristics, T, =25°C, Vecci = +6 V, Ve, = —6 V

-8V
-8V
5V
Veer

VCCZ
0°C to 70°C

. ~65°C to 150°C

PARAMETER FIGURE TEST CONDITIONS MIN  TYP MAX | UNIT
Voo Differential-output offset voltage 1 0.5 2 v
Average common-mode output
Vemotav) offset ?ml::ge ° F ! 2 3 4 v
bn Input current 1 50 100 2A
Ipy Differential-input offset current 1 5 30 pA
Maximum peak-to-peak Single-ended, load resistance = 5 ki,
Voum output voltage 2 = 100 kHz, V;, = 20 mV rms 45 v
Load resistance = 5 kQ,
Dg Single-ended output distortion 2 input distortion < 0.2%, 2 %
V‘m = 1Vrms, f = 10 kdz
Equivalent average input noise Single-ended, Rg = 0,
VR voltage 3 f = 10 Hz to 500 kHz 5 wy
v Maximum common-mode input o v
CMIM  voltage -
Single-ended, load resistance = 5 k{2,
A Small-signal voltage gain 2 £ = 100 kHz 60 90 120
Single-ended, load resistance = 5 k<,
Aem € de-input voltage gain 4 v, =03 Vims f = 100 kHz —40 20 dB
CMRR Common-mode rejection ratio . 4 Load resistance = 5 k2, f = 100 kHz 85 _ dB
BW Bandwidth (--3 dB) 2 40 | MHz
Fin Input resistance 5 f = 100 kHz 6 kQ
Ci Input capacitance 5 f = 100 kHz 7 pF
Zout Output impedance 5 | f =100 kHz 35 Q
Pr Total power dissipation 1 No input signal, no external load 165 220 | mW
t Rise time 6 Single-ended, V;, = 5 mV 10 15 ns
|t Fall time 6 Single-ended, V;, = 5 mV¥ 10 15| ns

TEXAS INSTRUMENTS
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CIRCUIT TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

letter symbol and parameter definitions

Voo The d-c differential voltage that exists between the output terminals when the input terminals are at ground.

VCMO(av) The average of the d-c output voltages with respect to ground when the input terminals are grounded.

Ip; The difference in the currents into the two input terminals.
Vom The maximum peak-to-peak output voltage swing that can be obtained without clipping.
Vemim The maximum common-mode voltage that can be impressed on the input terminals while maintaining differential
operation.
CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain.
BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value.
PARAMETER MEASUREMENT INFORMATION

test circuits

%Cl
bar lecr
R —
INPUT 1 OUTPUT 1 INPUT 1
GND GND
L 2
= OUTPUT 2 =
INPUT 2 l leca in 5((; SISIBUT 2
lin2 Vourz Vourt Ry SR
“ 1 i
+ X L
1. Vpo = ]Vou" — voule 1. Single-ended ovtput distortion is measured at A or B
v v with V, or Vg = 1V mms, inpot distortion < 0.2%,
2 Vemopay = 2 2 and £ = 10 kHz.
z VyorVg
30y = [l — ling) 2ohys = v,
4. P = vaC‘l . ICC1I + { Veer * ez where: V;, = 1 mV rms and f = 100 kHz.
3. VoM = Vjor Vg
FIGURE 1 FIGURE 2
3110 TEXAS INSTRUMENTS
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CIRCUIT TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

test circuits {(continued)

PARAMETER MEASUREMENT INFORMATION

Veer
VCC]
0.1 pF
$ 0 1 pF
INPUT 1 = QUTPUT 1
—Q INPUT 1 UTPUT ]] A
GND ~O-
B 'agm _GND 0. 2 pF SR, T
= = B
INPUT 2 ORS lNPUT - QUTPUT 2]L — Va
Vin 0. 2 pF f
\3
Yz 0.1 4F
= T l
vN(ouH] or VN(omz) 1. A Vyor Vg
LoV = vem = 20 Log [_A
' Ays Y,
V—— == true rms broad-band
where: " N ious) noise voltage from where: ¥V, == 03V rms ond f = 100 kHz.
10 Hz to 500 kHz. 2. (MRR = 20 log Ays — A
FIGURE 3 FIGURE 4
Veer INPUT
INPUT 1 OUTPUT 1
QUTPUT 1
GND
rm C‘n
OQUTPUT 2
INPUT 2
Zou Zout OUTPUT 2
Vec2 ‘—_L ‘i‘
1. Test circit is identical fo that shown in Figure 2.
FIGURE 5 FIGURE 6 —t_and t; VOLTAGE WAVEFORMS
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CIRCUIT TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTICST

AVERAGE COMMON-MODE OUTPUT OFFSET VOLTAGE INPUT CURRENT
vs vs
> 4 FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
i 80
g
= 70
o
>
£ 3 60
[¢] < \\
5 l
2 . 50 “\
8 § I —
3 2 5w
:
2 T %
E
S =
o 20
g
-]
>
< 10
|
3
9 0 0
W 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
1, ~— Free-Air Temperature — “C Ts — Free-Air Temperature — °C
FIGURE 7 FIGURE 8
PEAK-TO-PEAK QOUTPUT VOLTAGE : PEAK-TO-PEAK OUTPUT VOLTAGE
vs vs
LOAD RESISTANCE FREQUENCY
5 T — T 8 T 77T
3% totol harmonic distortion 3% total harmonic distcrtion
Single-ended s 7F Single-ended
> f-10kHz R5:5OQ
I s L Ta = 25°C ‘ ) .
" 3 L_ No external ioad
I ) . 950
pet 2 Ta = 25°C
2 s
- 5 5
33 / 2
s/ S,
-~ =
X o
& < \
T2 s
: ts
| 3 \
& e, N
I ! \
3 3
> > 1
|
0 . 0
0 1 2 3 4 5 1 2 4 7 10 20 40 70100
R, — Load Resistance —kQ f — Frequency — MHz
FIGURE 9 FIGURE 10
T Unless otherwise noted Vegy = 6V, Vee, - —6 V.
?
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CIRCUIT TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTICST

SMALL-SIGNAL VOLTAGE GAIN
vs
FREE-AIR TEMPERATURE

SMALL-SIGNAL VOLTAGE GAIN VARIATION
vs

SUPPLY VOLTAGE

160 s
Sinc e mended 2 CURVE NO. |Veer=[Veer T
140 }— Single-ende 1.0
Rs =50Q ‘I: 1 +6 V |-Vx
£ 2 = 5k0 K 2 V., 6V
] R = 5 0.5 C
° 120 % 100 khz T 3 M [V -~
g i 0 - !
= 100 £ I”;aﬂ
2 ° A
5 g -0.5
5 ® b v 1
2 S -1.0 /)
T e 3 /
E
“ 5.5 3 Single-ended |
Y w0 2 / Rg=50Q
< £ -2.0 R =5kQ
T /
3 I 2 £ = 100 kHz
720 T, = 25°C
<> A §
0 < -3.0 .
0 10 20 30 40 50 60 70 40 45 50 55 60 65 7.0
T, — Free-Air Temperature — °C ’ Vy — Supply Voltage — V
FIGURE 11 FIGURE 12
SMALL-SIGNAL VOLTAGE GAIN SMALL-SIGNAL VOLTAGE GAIN
vS§ vs
FREQUENCY FREQUENC
50 50
LT Single-ended
—4Rs =50Q
1 HI Rg =50Q
3 g =502 o o R =5kQ
; : T, =25°C
£ £ "N r
O \ ™ 8 N
L
B ® A g
3 1k 3
30 Single-ended s =1kQ >
5
5 20 R =5k 5 2
9 »
= T =25°C X "
4 o
5 5
"o '
& <
0 o]
1 2 4 0 20 40 100 1 2 4 10 20 40 100 400 1000
f — Frequency — MHz F— Frequency —MHz
FIGURE 13 FIGURE 14
T Unless otherwise noted Voo, = +6V, Voo, = —6V.
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CIRCUIT TYPE SN7510
DIFFERENTIAL VIDEO AMPLIFIER

TYPICAL CHARACTERISTICST

PHASE SHIFT COMMON-MODE REJECTION RATIO
Vs
Vs
200 FREQUENCY FREQUENCY
110 T T 11T
Single-ended :mgl;;egded
175 |Rg =50 ' 2 00 S
Ry = 5kQ L R =5kQ
2 = 950
150 11, =25°C 5 9% T, =25°c ||
g -5 \
3125 c 80
° 3 Iy
J & h“-
£100 s 70 .
z 3 N
275 S 60
o o
/ S N
50 / | 50
= %
25
/// 3 “© A
A
0 ] OT T
1 2 4 7 10 20 40 70 100 1 4 7 10 20 40 70 100
f — Frequency — MHz f — Frequency — MHz
FIGURE 15 FIGURE 16
TVeer = +8VandVee, = —6 V.
‘IIIIIIIII*_WUT
EEYAESRNI
Illlllﬂll“l
' Horizontal: 10 ns/division
INPUT —»|

Illlllllll!l
‘IIII=IIIV

NOTE: $eb Figure 2 for test circuil.

P P

FIGURE 17 — OSCILLOSCOPE PRESENTATION OF PULSE RESPONSE

Vertical: Output = 200 mV /division

toput = 5 mY/division

e
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LINEAR
INTEGRATED CIRCUITS

CIRCUIT TYPES SN5511, SN7511

DIFFERENTIAL VIDEO AMPLIFIERS

¢ Low Common-Mode Offset Voltage

¢ High Common-Mode Rejection Ratio

e High Gain-Bandwidth Product
description

The SN5511 and SN7511 are wide-band ampilifiers
with differential inputs and outputs. High gain and
low offset voltage permit use in applications requiring
feedback. Frequency characteristics are such that a
stable closed-loop configuration with 30-dB gain
results in a 30-MHz bandwidth.

Accessibility to first-stage collectors makes offset
balancing and frequency compensation possible with
minimal effect on input and frequency charac-
teristics.

schematic

-0 Vee+

ak
OUTPUT
10

ouTPUT
O 2

COMPENSATION
) Oty

COMPENSATION
p——0 2

G Nk D s
S EED =N

81

T
3k l—ﬁ[—o REGULATOR

1743 L’
v T—OGND

1k $22k$ 3k 33k

o

Resistor values are nominal in ohms.

"Hegulator terminal is used only with single supply. See description.

The base of the first-stage current-source transistor is made availabie to permit operation from either a single 12-volt
power supply or two 6-volt power supplies. For the latter, leave the regulator terminal open and connect the positive
terminal of one supply to VC+, the negative terminal of the other supply to Vgc—, and the remaining terminals of the
two supplies to the device ground terminal. For operation from a single 12-volt supply, connect the positive terminal
of the supply to both the Vgc+ and regulator terminals and connect the negative terminal to Voc—. In either case, the
device ground terminal is the reference for single-ended input and output voltages.

The wide bandwidth and high gain allow this amplifier to be used in a variety of applications where a stable differential
video amplifier is required. Low common-mode offset voltage extends possible uses to comparators and direct-coupled
amplifiers. The SN5511 is characterized for operation over the full military temperature range of —55°C to 125°C;
the SN7511 is characterized for operation from 0°C to 70°C.

terminal assignments

F
FLAT PACKAGE (TOP VIEW)

L
PLUG-IN PACKAGE (TOP VIEW)

N
DUAL-IN-LINE PACKAGE (TOP VIEW)

OUTPUT
Vec- GND  REG - 2

ONONONOXO;

'l '] I

OUTPUT
1

®

©-
oF
@-

COMP INPUT Vgcs
1 1

2
NS
c
S
a
Ng=]
£
3

OuTPUT
1

COMPENSATION
2

ALL LEADS ARE ELECTRICALLY
INSULATED FROM THE CASE

OUTPUT OuTPUT
NC 1_ Vcc— GND REG 2 NC

LLARRRRVARRINER RN RAN

t{l2{|3[|4[i5][]|6]}7

NC  COMP INPUT Vce+ INPUT COMP  NC
1 1 2 2

NC — No internal connection
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CIRCUIT TYPES SN5511, SN7511
DIFFERENTIAL VIDEO AMPLIFIERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage Vcc+ (see Note 1) .. 8V
Supply voltage Voc— (see Note 1) ... ... -8V
Input voltage, either input to ground 6V
Differential inputvoltage . . . . . . . . . . . . .. oL . 16V
Continuous total power dissipation at (or below) 55 °C free-air temperature (see Note 2) . 500 mW
Operating free-air temperature range: SN5511 Circuits —55°C to 125°C
SN7511 Circuits . 0°C to 70°C
Storage temperature range e e e e e e e e e —65°C to 150°C
Lead temperature 1/16 inch from case for 60 seconds, F and L packages 300°C
Lead temperature 1/16 inch from case for 10 seconds, N package 260°C
NOTES: 1. All voltage values, unless otherwise specified, are with respect to the network ground terminal.
2, For operation above 55 °C free-air temperature, refer to Dissipation Derating Curve, Figure 1.
electrical characteristics, Vgc+ = 6 V, VoCc— = —6 V, TA = 25°C (unless otherwise noted)
TEST SN5511 SN7511
PARAMETER TEST CONDITIONST UNIT
FIGURE MIN TYP MAX|MIN TYP MAX
A Large-signal differential 1 f<1kHz, No load 3000
VD voltage amplification f<1kHz, R =5kQ 1200 600
L. -signal singl ded
Ayg roesignalsingleende 2 | f<1kHz, R_=5kQ | 400 600 250 300
voltage amplification
-3dB 3 3
BW Bandwidth Rg = 500 9, No load MHz
Unity gain 100 100
Vio Input offset voltage 1 5 1 5 | mVv
Ta=-55°Cto 25°C 4
Average temperature 3 5
aVI0  coefficient of input TA=25Cto125C 2 avie
o aor P TA=0Cto25°C )
offset voltage = =
voltag TaA-25Ct070°C 2
Yo Input offset current 06 7 06 10 uA
IiB Input bias current 10 15 15 20 | uA
+2.5
Vi Input voltage range 3 2 +1 \Y
v Output offset volt No load 0.35 0.35 v
u Vi
oo P et voltege RL =500 017 017
Maximum peak-to-peak f<1kHz, RL=5kQ 25 5 15 3
Vorp ) 2 v
output voltage swing f<1kHz, Rg=5008Q 3 2
Differential input
Zid . f=1kHz 5 5 kQ
impedance
Single-ended output
o5 o ngieendedoutpu f=1KHz 800 800 Q
impedance
Co -mod: f < 100 kHz, No load,
CMRR —ormmormoce 3 % Mo fog 59 95 52 90 a8
rejection ratio See Note 3
Pp Total power dissipation No load, No signal 180 180 mwW

NOTE 3: ForSN5511, V| =+25 Vto —2 V;for SN7511, Vjc=+1Vto -1 V.

TUnless otherwise specified, Vg is applied and the regulator terminal is open.
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CIRCUIT TYPES SN5511, SN7511
DIFFERENTIAL VIDEO AMPLIFIERS

DEFINITION OF TERMS

Large-Signal Differential Voltage Ampilification (Ayp) The ratio of the change in voltage between the output terminals
to the change in voltage between the input terminals producing it.

Large-Signal Single-Ended Voltage Amplification (Ayg) The ratio of the change in single-ended output voltage to the
change in single-ended input voltage.

Input Offset Voltage (V]Q) The d-c voitage which must be applied between the input terminals to force the quiescent
d-c differential output voltage to zero.

Average Temperature Coefficient of Input Offset Voltage {cy1Q) The ratio of the change in input offset voltage to the

change in free-air temperature. This is an average value for the specified temperature range.
-{Vio®Tan)) - (Vio @ TA(2))

avio

Ta() —TA(2)

where Ta(1) and T (2) are the specified temperature extremes.

Input Offset Current (Ij0} The difference between the currents into the two input terminals with the inputs grounded.

Input Bias Current (I1g) The average of the currents into the two input terminals with the inputs grounded.

cease functioning properly.

Input Voltage Range (V|) The range of voitage which if exceeded at either input terminal will cause the amplifier to

Output Offset Voltage (VoQ) The difference between the d-c voltages at the two output terminals when the input

terminals are grounded.

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage swing that can be

obtained without clipping. This includes the unbalance caused by output offset voltage.
Differential Input Impedance (z;g) The small-signal impedance between the two input terminals.

Single-Ended Output Impedance (zo5) The small-signal impedance between one output terminal and ground.

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voftage to the resulting
change in output offset voltage referred to the input.

Total Power Dissipation (Pp) The total d-c power supplied to the device less any power delivered from the device to a
load. At no load; Pp = V¢eo+lcc+ + Veoe—+Ice—-

Maximum Continuous Power Dissipation — mW

600

500

200

100

THERMAL INFORMATION

DISSIPATION DERATING CURVE

N

N

SE]RIEST75_SERI:ES 55
«— MAX Tp MAX Ta |1
N N
\\ L\\ \
SNEENANAN
~ \\

N\
N

— PKG DERATE FROM \\
| | F 5.26 mW/°C  55°C
L 8.3 mW/°C 90°C
M N 11.1mW/°C  105°C
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CIRCUIT TYPES SN551, SN7511
DIFFERENTIAL VIDEO AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

Vip
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L

FIGURE 2 — Ayp
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FIGURE 3 — Ays, VoppP
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FIGURE 4 — V|, CMRR
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Ays - Single Ended Voltage Amplitication
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TYPICAL CHARACTERISTICS
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CIRCUIT TYPES SN5511, SN7511
DIFFERENTIAL VIDEO AMPLIFIERS

Avs-Single-Ended Voltage Amplification

SN5511
SINGLE-ENDED CLOSED-LOOP
VOLTAGE AMPLIFICATION
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FIGURE 11

TYPICAL CHARACTERISTICS
NOMINAL AMPLIFICATION OF 30

TEST CIRCUIT
FOR FIGURES 11 AND 12
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FIGURE 12

Ays - Single-Ended Voltage Amplification
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FOR FIGURES 13 AND 14
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CIRCUIT TYPES SN5511, SN751

DIFFERENTIAL VIDEO AMPLIFIERS

!

zjg—Differential Input Impedance--k

Pp—Total Power Dissipation—mW

TYPICAL CHARACTERISTICS
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LINEAR

CIRCUIT TYPES SN5512, SN5514, SN7512, SN7514

INTEGRATED CIRCUITS

DIFFERENTIAL VIDEO AMPLIFIERS

e 80-MHz Bandwidth : °

¢ No Frequency

description

Compensation Required ®

Nuli Capabiiity

Typical Differential Voltage Amplification of 300
SN5512 and SN7512 Have Offset-Voltage

Each of these wide-band video amplifiers feature a flat frequency response and low phase distortion from dc to
typically 80 MHz. Emitter-follower outputs enable the devices to drive capacitive loads. A low-value potentiometer may
be connected between the offset null inputs of the SN5512 and SN7512, as shown in Figure 7, to null out the offset

voliage.

These circuits are designed for use as sense amplifiers in high-speed thin-film or plated-wire memories, as magnetic
tape-read amplifiers, or as general purpose pulse or video amplifiers.

terminal assignments

SN5512, SN7512 SN5514, SN7514
L PLUG-IN PACKAGE L PLUG-IN PACKAGE
(TOP VIEW) (TOP VIEW)
OFFSET
NULL vee—

THE CIRCUIT IS ELECTRICALLY
INSULATED FROM THE CASE

CASE

OUTPUT 2

CASE

THE CIRCUIT ISELECTRICALLY
INSULATED FROM THE CASE

schematic
600
L 3 -0 Veer
< < 4
86023 86023 1ka 1ka
3
| E ] ° ou'r;u'r
INPUT 1
OUTPUT
840 > 1
. 450 450
ka3 1ke
INPUT 20-
| GND
Jar00
OFFSET .
NULL O-——-¢
N1
OFFSET
NULL O~ ——f——————
N2
5
1k 1kQ 25kn 3700 25k
1 — oVvce-
NOTES: 1. Component values shown are nominal.

2. Offset null termtnals (shown with dashed lines) are provided on the SN5512 and SN7512 only.

371
PRELIMINARY DATA SHEET:
Supplementary data will be
published at a later date.
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CIRCUIT TYPES SN5512, SN5514, SN7512, SN7514
DIFFERENTIAL VIDEO AMPLIFIERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN5512 SN7512 UNIT
SN5514 SN7514
Supply voltage Vcc+ (See Note 3) 8 8 Y
Supply voltage V- (See Note 3} -8 -8 Y
Differential input voltage 5 +5 v
Common-mode input voltage *6 16 Vv
Voltage between either offset null terminal {N1/N2) and Vcoc— (SN5512 and SN7512) +0.5 0.5 \
Output current 10 10 mA
Continuous total power dissipation at {or below) 65°C free-air temperature {See Note 4) 500 500 mwW
Operating free-air temperature range —55 to 125 0to 70 °C
Storage temperature range —65 to 150 —65 to 150 °C
Lead temperature 1/16" from case for 60 seconds 300 300 °c
NOTES: 3. All voltage values, except differential input voltages, are with respect to the network ground terminal.
4. For operation above 65°C free-air temperature, refer to Dissipation Derating Curve, Figure 6.
K
electrical characteristics, Ta = 256°C, Vec+ =6V, Vee—=—6V
TEST SN5512 SN7512
PARAMETER TEST CONDITIONS SN5514 SN7514 UNIT
FIGURE MIN TYP MAX|MIN TYP MAX
Large-signal differential
AvD . 1 Vop=1V 250 300 350|200 300 400
voltage amplification
BW Bandwidth 2 Rg=50Q 80 80 MHz
ho input offset current 1 3 1 5 kA
hg Input bias current 50 80 50 80 uA
V) Input voltage range 1 +1 +1 v
Common-mode
Voc 1 24 27 3424 27 34 A\
output voltage
Voo Output offset voltage 1 05 13 05 13 \2
Vopp Maximum peak-to.—peak 3 3 5 3 5 v
output voltage swing
i Input resistance 3 Vop<1Vv [ 6 k&
o Output resistance 35 35 Q
C; Input capacitance 3 Vop<1V 7 7 pF
CMRR Common-mode 4 |vg=:1v, < 100 kHz 84 84 d8
rejection ratio
Supply voltage AVec+=from6Vio 55V
AVec/avio rejection ratio ! AVCC—=from —6 V to —5.5 V 50 80 50 80 d8
Broadband equivalent
Vn i . 5 See Note 5 3 3 uv
input noise voltage
. . Rg =504,
tpd Propagation delay time 2 Output voltage step = 0 to 1 V 6 6 ns
. Rs =509,
fr Rise time 2 Oitput voitage step=0to 1 V 5 5 ns
Isink(max) I\{lammum output 25 3.2 25 3.2 mA
sink current
Icc+ Supply current from Vec+ No load, No signal 19 25 19 25 mA
lcc— Supply current from Voo No load, No signal -13 -20 -13 —-20 mA
NOTE 5: This parameter is measured in a system with response down 3 dB at 10 Hz and 500 kHz with a 6-dB/octave rolloff.
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CIRCUIT TYPES SN5512, SN5514, SN7512, SN7514
DIFFERENTIAL VIDEO AMPLIFIERS

DEFINITION OF TERMS

Large-Signal Differential Voitage Ampiification {Ayp) The ratio of the change in voitage between the output terminais
to the change in voltage between the input terminals producing it. '

Bandwidth (BW) The range of frequencies within which the differential gain of the amplifier is not more than 3 dB
below its low-frequency value.

Input Offset Current (1)) The difference between the currents into the two input terminals with the inputs grounded.
Input Bias Current {11g) The average of the currents into the two input terminals with the inputs grounded.

Input Voltage Range (V) The range of voltage which if exceeded at either input terminal will cause the amplifier to
cease functioning properly.

Common-Mode Output Voltage (V) The average of the d-c voltages at the two output terminals.

Output Offset Voltage (VgQ) The difference between the d-c voltages at the two output terminals when the input
terminals are grounded.

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage swing that can be
obtained without clipping. This includes the unbalance caused by output offset voltage.

Input Resistance (r) The resistance between the input terminals with either input grounded.

Output Resistance (rg) The resistance between either output terminal and ground.

Input Capacitance (Cj) The capacitance between the input terminals with either input grounded.

Common-Mode Rejection Ratio (CMRR) The ratio of differentia’l voltage amplification to common-mode voltage
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting

change in output offset voltage referred to the input.

Supply Voltage Rejection Ratio (AV(CC/AV|Q) The ratio of the change in power supply voltages to the change in
output offset voltage referred to the input. For these devices, both supply voltages are varied symmetrically.

Propagation Delay Time (tpq) The interval between the application of an input voltage step and its arrival at either
output, measured at 50% of the final value.

Rise Time (t;) The time required for an output voltage step to change from 10% to 90% of its final value.

Maximum Output Sink Current (lgink(max)) The maximum available current into either output terminal when that
output is at its most negative potential.
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CIRCUIT TYPES SN5512, SN5514, SN7512, SN7514
DIFFERENTIAL VIDEO AMPLIFIERS

L. PARAMETER MEASUREMENT INFORMATION
test circuits

0.2 uF

FIGURE 1 FIGURE 2

0.2 uF

o j\ 7 |
Vob 4 0.2 uF
| /> Flad <

¥
5m‘% 5 k2 Ic Bk <5k

FIGURE 3 FIGURE 4
NG
; 4
Vob
v
5 kﬂi 5 k&
FIGURE 5
THERMAL INFORMATION TYPICAL APPLICATION DATA
DISSIPATION DERATING CURVE
600 T T
. SERIES 75
? MAX Ta N10 0 Vce+
5 N
SERIES 55
% 400 \\ MAXTA |1
[ \ ] &
2 | 50 k
% \ ! 1
o 300 }
!
\ |
g 20 \\ ! N2
[&]
: . N 1
£ 100 || DERATE FROM
3 59 mW/°C 65°C Vee-
N
50 60 70 8 90 100 110 120 130
Ta—Free-Air Temperature—°C FIGURE 7—SN5512/SN7512
FIGURE 6 INPUT-OFFSET-VOLTAGE NULL CIRCUIT
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LINE CIRCUITS SELECTION GUIDE

line drivers

TYPE SN55109, SN55T10. SN75113* SN75114" SN751501 SN75450A
SN75109 SN75110
10 kHz at
® Operating Frequency > 10 MHz > 10 MHz > 10 MHz > 10 MHz 2500pF Load < 1 MHz
Balanced or Balanced or Batanced or Balanced or . Balanced or
e Typeof Lines . . . . Single-E nded .
Single-Ended Single-Ended Single-Ended Single-Ended Single-Ended
e Length of Line Up to 5,000 Up to 10,000 Up to 1,000" Up to 1,000’ Up to 500" Up to 500°
o Input TTL TTL TTL TTL TTL TTL
o Output Current Mode Current Mode Voltage Mode Voitage Mode Voltage Mode Current Mode
e Party Line Operation Yes Yes Yes Yes No Yes
® Strobe Control Yes Yes Yes No No
Power Supply +5Vand -5V +5Vand -5 V +5V +5V +12Vand -12V +5V
Packages 3N J.N J, N J N J,N, P N
L CA130: Line Drivers and Receivers CA150-Peripheral
Application Notes CA146: Data Transmission Interface Circuits
line receivers
*
TYPE SN55107A, SN55108A, SN551 15; SN75154*
SN75107A SN75108A SN75115
® Input Sensitivity, Max 25 mVv 25mV 05V
e Switching Time, Max 25 ns 25 ns 50 ns 5C ns
® Strobe Capability Yes Yes Yes No

Output

TTL, Active Pull-Up TT

L, Open-Collector

TTL, Open-Collector With

TTL, Active Pull-Up

Active Pull-Up Option
® Fan-Out to Series 54 10 10 10 10
® Power Supply +56Vand -5V +5Vand -5V +5 V +5 Vor+12Vv
Packages J,N J, N J,N J,N

Application Notes

CA130: Line Drivers and Receivers
CA146: Data Transmission

»
To be announced soon

TSatisfies requirements of E1A standard RS-232-C
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SYSTEMS
INTERFACE CIRCUITS

TYPE SN75100L
DUAL DIFFERENTIAL LINE RECEIVER

SERIES 75 LINE RECEIVER

featuring

High Input Impedance

Fast Switching Speed

Good Small-Signal Sensitivity

TTL and DTL Compatible Outputs
Wire-OR Qutput Capability

description

The SN75100L is a monolithic, dual line receiver which consists of two independent discriminator/buffer
circuits in a single package. Each line receiver is composed of a voltage-sensitive, differential-input comparator
which drives an open-collector, saturated-logic buffer. This device is designed to operate throughout the
temperature range of 0°C to 70°C with a maximum switching time of 40 nanoseconds. The buffer
output is at a logical 1 voltage level when the voltage at the signal input is at least 100 millivolts more
positive than the reference voltage applied at Vref' The output is at a logical O level when the voltage at
the signa! input is at least 100 millivolts more negative than the reference voltage applied at Vref‘

The line receiver has a common-mode input voltage range of -1.5 volts to 1.5 volts which means that both
inputs can withstand common voltages of as much as 1.5 volts above or below ground. The buffer output
will produce the correct logic-level output for a minimum difference in voltage of 100 millivolts between
the differential inputs.

For normal single-ended operation, the data transmission line is connected to the signal input with a fixed
d-c voltage between -1.5 volts and 1.5 volts applied at Vef. For maximum noise immunity, the d-c voltage
level at Vyef should be set midway between the logical O and logical 1 voltage levels of the input signal.
Alternatively, the functions of the signal and reference-voltage inputs may be interchanged.

When the line receiver is used in a differential mode with balanced two-wire lines, one wire is connected to
the signal input and the other wire is connected to Vef. Since a maximum difference of 100 millivolts be-
tween the signal input and Vef will assure a given logicai level at the buffer output, a trade-off between input
sensitivity and common-mode rejection can be made by using external voltage dividers at the inputs.

mechanical data

The SN75100L package outline is the same as JEDEC TO-100 except for diameter of standoff. Gold-plated
leads (-00) require no additional cleaning or processing for use in soldered assembly. Solder-dipped leads
(-10) are also available.

o188 0.500 Vi
g MIN
o 0000
MAX (020 TP
¥ T ] 0160 Ve Veer
I — ] WA DIA cC2
0338 = e,
0305 === 0335 o045 | SIGNAL SIGNAL
! = . onse 0% | INPUTB /(8] v v D\ INpUT A
0040 __{L 0019 ons e \< 028
o010 o018 O >
(Ses Nows b and ¢ } 36" Vyef B Vret A
NOTES: 0\ ' ' @)
a. All dimensions in inches unless otherwise noted.
b. This dimension not applicable for solder-dipped leads. QUTPUT B 0 OUTPUT A
¢. When solder-dipped leads are specified, dipped area of

lead extends from lead tip to within 0.050 of lower
extremity of metallic case. GND

PIN 9 1S IN ELECTRICAL CONTACT WITH THE CASE
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TYPE SN75100L
DUAL DIFFERENTIAL LINE RECEIVER

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltages {See Note 1): Vegq oo e v v i e it e

Differential input voltage, VinD (SeeNote2) ... ..o i e .
Input voltage, Vi, or Vigs (SeeNote 1) . . . . .. .. .. .. . i,
Maximum current into the output, Igjnk - - - v oo oo i i
Continuous power dissipation at {or below) 25°C free-air temperature (See Note 3). . .
Operating free-air temperatura range . . .. ... ... vt it i e tnenneenennns
Storage temperature range . . . . . . v o v vt e et et e e e e

recommended operating conditions

Supply voltages (See NOte 1) Vogq o v v et vm i i e e et et et e iie e
Vcc2 .................... » D N )
VEGa e e e e eemaanans e . .
Reference voltage, Vigs -« « o v oo v i v v e e e

NOTES: 1. These véltags values are with respect to network ground terminal.

2. These voltage values are with respect to the other differential-input terminal.
3. Derate linearly to 435 mW at 70°C free-air temperature at the rate of 5.4 mw/°c,

feeii..... BBOmMW
..... ... 0°Cto70°C
..... -65°C to 150°C

....... .. 8V10%
......... -8V +10%
......... 4V 110%
.e.... -15Vto15YV

electrical characteristics (unless otherwise noted, Voo, =8V, Voo = -8V, Ve =4V, T, = 0°C to 70°C)

PARAMETER TEST TEST CONDITIONS MIN TYPt MAX| uNIT
FIGURE
Logical 0 input voltage at the
signal input,with respect to
VinD(0) v, required to ensure logical 1 Vit =-18Vo 15V -100 mv
0 level at the output
Logical 1 input voltage at the
signal input,with respect to
VIinDH) Vref,requirsd to ensure logical 1 vref =-15Viwo 15V 100 mv

1 level at the output

Vin=-2Vto 1.4V, Vm'=1.5 v,

0.25 05 v

Logical 0 output 1. =40mA
v 2 sink
out(0) voitage Vin =-2Vto-16V, me =15V,
I =40mA 0% 05| Vv
sink
V., =-14V135V, V . =-15V,
w1y Output reverse current 2 v, .= 55V 250 kA
L Input current into the signal input 3 Vie=-15V, See Note 4 20 50 nA
'in(ref) tnput current into Vet 3 V=15V, See Note 4 20 50 HA
ICC1 VCc1 supply current 4 vCCl =88V 15 2 mA
leeo Vo supply current 4 Veca ™ 88V -13 -17 mA
ICC3 VCC3 supply current 4 VCC3 =44V 0 20 mA

tAIll typical values are at 25°C.

NOTE:

4. The maximum value specified is also applicable under any combination of the following conditions:

i + 109
a. VCC1 is open, grounded, or at 8 V £ 10%.

i - +
cc2 isopen, grounded, or at -8 V £ 10%,

b. V
c. Vcc3 is open, grounded, or at 4 V.
d Vv

.= 2Vt044V,
in
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TYPE SN75100L
DUAL DIFFERENTIAL LINE RECEIVER

switching characteristics, Vo, =8V, Veea = -8V, Vs =4V, Ty =25°C

PARAMETER FIEORE TEST CONDITIONS MIN  TYP  MAX|UNIT
Propagation delay time 5 20 40 ns
P rogical 1 level R_=1002, C_= 200F,
toalo) Prbpa‘gation delay time 5 VL =4V, f=1MHz 20 40 ns
to logical O level

schematic diagram

Veer O » r O Ve
Y Si7mk Sk 870
b3 2
400 400 |—O OUTPUT A
3 INPUT A o—-vw——L Vref a
| e -
0k
< )
<L 4= < < g5.1k & 4
4.52&:: ;.5.11‘;. 837 951k $ 3.57k$ 837%
Vec2 © O GND
S ¥
< >
$5.1k 837 $5.1k [ 72
1 <
x
g
6k
Bl il }"
»->t
400 400
INPUT B /{ Wﬂ!
l_ooutruT B
870
¥ 327
NOTE: Al resistor values are in ohms.
PARAMETER MEASUREMENT INFORMATION

Veer Vecz Vees Veer Veez Vees

I 11

t
|
|
1
1
|

9

i i |

3
¢
Y.
i

<

3

'
'
!
i
!
'
'
t

Vet [ 1 out l \Y

s ! s

r
i
1
I
1
]
{
i
]
I
|
L
ie—g

FIGURE 1—VinD(o) and VinD(1) FIGURE 2—V°u“o, and Iout(1)

tArrows indicate direction of current flow.
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TYPE SN75100L
DUAL DIFFERENTIAL LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION 1

v Vet Vecz  Vees
i 0011[ ! cczﬂ D’ cc3
4 SRN] AN | A

Veei Veez Veea

vf Vi b 1’ 777777 - [ J
FIGURE 3-—-|in and Iin(ref) FIGURE 4—|CC1, ICCZ' and ICCS'
Veer Vecz Vees Vi
L

OuTPUT

TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 5-‘pd(1) and tpd(o)

T Arrows indicate direction of current flow.

|
|
!
1
|
I
|
|
|
|
|

TYPICAL APPLICATION DATA

The SN75100L is ideally suited for use as a differential or single-ended line receiver. Maximum flexibility is en-
sured by the high-impedance inputs and open-collector outputs. The outputs are compatible for driving TTL or
DTL digital circuits and may be combined to perform the wire-OR function.

When used in a single-ended “‘party line” data-transmission system, transmission lines may be either a twisted pair
or coaxial cable. See Figure A.

By terminating the transmission line at-each end, a two-way signal path may be utilized. The SN75100L provides
very little loading to the transmission line due to its high input impedance. Therefore, transmitter/receiver pairs
may be tied into the line anywhere along its length without disturbing the impedance level of the line.

r

LOCATION A P LOCATION B —1| | LCCATION C 1y | I

zbt ! [ L I 1 ¢z 1

[ (! (| P |

I~ | [ i | i

nNn [ [ I\ I Termination ]

= " Lo i 11/ 1 Shoe — Last |

Iy : | o | Y | Location in |

- Viet LAl - - 1 - [ = . Y Chain

| Vet | lvrof | | Veet |

] I |

Al v 1 1 [TAY .

I o p A 1 =4 [ pa /| L
e T b =3 Lo __C T _ 0 L ___7Z = 3 l= ______1
Transmission
Line
FIGURE A

PRINTED IN US.A

T! cannot assume any responsibility for any circuits shown
or represent thot they are free from patent infringement.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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SYSTEMS
INTERFACE CIRCUITS

CIRCUIT TYPES SN55107A, SN55108A, SN55109, SN55110,
SN75107A, SN75108A, SN75109, SN75110
DUAL LINE RECEIVERS AND DRIVERS

SERIES 55/75107A LINE CIRCUITS
featuring

e HighSpeed < Standard Supply Voltages ¢ Dual Channels

additional features of line receivers

¢ high common-mode rejection ratio —559C to 1259C| 0°C to 70°C | CIRCUIT ouTPUT
e high input impedance J Package J or N Package | FUNCTION FUNCTION
e high input sensitivi i
_g pu. fansmvny SNB5107A SN75107A ) Dual ) Active
e differential input common-mode voltage Line Receiver Pull-Up
range of £3V snss108A | snssioga | Du Open
e differential input common-mode voltage Line Receiver Coilector
range of more than £15 V using SN55109 SN75109 _Dual EmA Current
Line Driver Switch
external attenuator ooa oA
. . ual -m. urrent
i SN55110 S
. strob.e inputs for receiver Sfe!ectlon N75110 Line Driver Switch
e gate inputs for logic versatility
e TTL or DTL drive capability
e high d-c noise margins

additional features of line drivers

e TTL input compatibility
e current-mode output (6 mA or 12 mA typical)
e high output impedance

e high common-mode output voltage range (-3 V to 10 V)

e inhibitor available for driver selection

description

The Series 55/75107 circuits are TTL/DTL compatible high-speed line receivers and drivers. Each is a
monolithic dual circuit featuring two independent channels.

The SN55107A, SN55108A, SN75107A, and SN75108A line receivers are designed for general use as well
as such specific applications as data comparators and balanced, unbalanced, and party-line transmission
systems. These devices are unilaterally interchangeable with and replace SN55107, SN55108, SN75107, and
SN75108, respectively, but offer diode-clamped inputs to simplify circuit design.

The SN55109, SN55110, SN75109, and SN75110 line drivers are designed to be used in many categories of
applications in balanced, unbalanced, and party-line systems and as level converters.

The SN55107A, SN55108A, SN55109, and SN55110 are characterized for operation over the full military
temperature range of —55°C to 125°C, and are available in the ceramic dual-in-line (J) package. The
SN75107A, SN75108A, SN75109, and SN75110 are characterized for operation from 0°C to 70°C and are
available either in the ceramic dual-in-line {J) package or in the plastic dual-in-line (N) package.
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CIRCUIT TYPES SN55107A, SN55108A, SN55109, SN556110,

SN75107A, SN75108A, SN75109, SN75110

DUAL LINE RECEIVERS AND DRIVERS

design characteristics

Series 55/75107A Line Circuits are TTL-compatible dual
circuits intended for use in high-speed data-transmission
systems. The drivers are designed to drive balanced,
terminated transmission lines, such as twisted-pair, at
normal line impedances without high power dissipation.
The receivers are designed to detect low-level differential
signals in the presence of common-mode noise and
variations of temperature and supplies. Either driver may be
used with either receiver. Specifications reflect worst-case
conditions of temperature, supply voltages, and input
voltages.

line receivers - SN55/75107A, SN55/75108A

The SN55/75107A and SN55/75108A are dual line

-receivers featuring independent channels with common

voltage supply and ground terminals. The SN55/75107A
circuit features a TTL-compatible active pull-up {totem-
pole) output. The SNbB5/75108A circuit is also TTL-
compatible, but features an open-collector output configu-
ration that permits the dot-OR logic connection with
similar outputs {(such as the SN54/74101 TTL gate or other
SN55/75108A line receivers). This permits a level of logic
to be implemented without extra delay. All other features
of the line receivers are identical.

The SN55/75107A and SN55/75108A line circuits are
designed to detect input signals of 25 millivolts (or greater)
amplitude and convert the polarity of the signal into
appropriate TTL-compatible output logic levels.

The SN55/75107A and SN55/75108A feature high input
impedance and low input currents which induce very little
loading on the transmission line. This makes these devices
especially useful in party-line systems. The excellent input
sensitivity (3 millivolts typical} is particularly important
when data is to be detected at the end of a long
transmission line and the amplitude of the data has been
deteriorated due to cable losses.

The receiver input common-mode voltage range is £3 volts.
This is adequate for application in most systems. In systems
with requirements for greater common-mode voltage range,
input attenuators may be used to decrease the noise to an
acceptable level at the receiver-input terminals.

The receivers feature individual strobe inputs for each
channel and. a strobe input common to both channels for
logic versatility. The strobe inputs are tested to guarantee
400 millivolts of d-c noise margin when interfaced with
Series 54/74 TTL.

line drivers - SN55/75108, SN55/75110

The SN55/75109 and SN55/75110 are dual line drivers
featuring independent channels with common voltage sup-
ply and ground terminals. The significant difference
between the two drivers is in the output-current specifica-

tion. The driver circuits feature a constant output current *

that is switched to either of two output terminals by the
appropriate logic levels at the input terminals. The output
current can be switched off (inhibited) by appropriate logic
levels on the inhibit inputs. The output current is nominally
6 milliamperes for the SN55/75109 and 12 milliamperes for
the SN55/75110. System design determines which driver is
best suited to a particular application.

The inhibit feature is provided so the circuits can be used in
party-line or data-bus applications. A strobe or inhibitor,
common to both drivers,is included for increased driver-
logic versatility. The output current in the inhibited mode,
Io(off)' is specified so that minimum line loading is induced
when the driver is used in a party-line system with other
drivers. The output impedance of the driver in the inhibited
mode is very high—the output impedance of a transistor
biased to cutoff,

The driver outputs have a common-mode voltage range of
—3 volts to +10 volts, allowing common-mode voltage on
the line without affecting driver performance.

The logic and inhibit inputs of the drivers are designed to
satisfy TTL-system requirements. The logic inputs are
tested at 2.0 volts for high-logic-level conditions and
0.8 volt for low-logic-level conditions. These tests guarantee
400 millivolts of noise margin when interfaced with
Series 54/74 TTL.
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A

DUAL LINE RECEIVERS

SN55107A, SNS5108A J DUAL-IN-LINE PACKAGE

SN75107A, SN75108A J OR N DUAL-IN-LINE PACKAGE

Iogic —
INPUT  INPUT OUTPUT STROBE
Veeo  Vee-  2A 28 2y 26
TRUTH TABLE 14 13 12 1 9 8
DIFFERENTIAL
INPUTS STROBES OUTPUT
A-B G S Y
Vip = 25 mV LorH|LorH H
LorH L H
-25 mv <v|5 <25 mv L LorH H
H H INDETERMINATE

LorH L H
V|p <-25 mV L LorH H

w1 . RUENEDIEDE

INPUT  INPUT NC QUTPUT STROBE STROBE GND

. ) A 18 1Y 16 s

NC—No internal connection

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage Vee+{SeeNote 1) ..o 7V
Supply voltage Ve (SeeNote 1) .. ............. .. D -7V
Differential input voltage (SeeNote 2) . . .. .............. ... ... ... . ... ... ... ... 6V
Common-mode input voitage (See Note 1) .. ... .................. ... ... .. ... ... ... . BV
Strobe input voltage (SeeNote 1) ... .. ... ... ... 55V
Operating free-air temperature range, Series55 . . .. ... . ... ... .. .. .. .. =55"Ct0 125°C

Series75 .. .. .. ....0°Cto70°C

Storage temperature range, ceramic dual-in-line (J) package. . .. ........... .. ... .. .....
plastic dual-in-line (N) package .. ........... P

recommended operating conditions (see note 3)

-65°C to 150°C

~55°C to 150°C

ISN55107A, SN55108A, SN75107A, SN75108A
MIN__NOM_MAX [MIN _NOM__max | YNIT

Supply voltage V. (See Note 1) 45 5 5.5 4.75 5 5.25 v

Supply voltage Vcc_ {See Note 1) -45 -5 -55 1 -4.75 -5 -5.25 v

Output sink current -16 —-16 mA

Differential input voltage {See Notes 2 and 4) -5t 5 ~5t 5 v

Common-mode input voltage (See Notes 1 and 4) -3t 3 -3t 3 v

input voltage range, any differential input to ground {See Note 4) | -5t -5t 3 v

Operating free-air temperature range -55 125 0 70 °C

RECOMMENDED COMBINATIONS OF
INPUT VOLTAGES FOR LINE
NOTES: 1. These voltage values are with respect to network ground RECEIVERS
terminal. M
2. These voltage values are at the noninverting (+) terminal with >| 2
respect to the inverting (—) terminal. - .
3. When using only one channel of the line receiver, the inputs of 5
the other channel should be grounded. 1>=, 0
4. The recommended combinations of input voltages fall within 3 a1
the shaded area of the figure at the right. ‘Z
i( -2)
_gL K
-4
tThe algebraic convention where the most-positive (least-negative) 5 4 3 2 a o0 1 2 3
limit is designated as maximum is used in this data sheet for logic Input-B-to-Ground Voltage —V
voltage levels only,
3132 TEXAS INSTRUMENTS
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A

DUAL LINE RECEIVERS

definition of input logic levelst

TEST
FIGURE MAX uNIT
VipH High-level input voltage between differential inputs . » ]
VibL Low-level input voltage between differential inputs 5028 "
VIH(S) High-ievel input voltage at strobe inputs 3 o5 »
ViLs) Low-level input voltage at strobe inputs 3 o5 "

tThe algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic

voltage levels only.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TEST . SN55107A, SN75107A |SN55108A, SN75108A
PARAMETER TEST CONDITIONS= < - UNIT
FIGURE MIN TYPY MAX [MIN TYPY MAX
High-level input current V = MAX, Vee— = MAX,
I 2 cer ce 3 75 3 75 | wA
into 1A or 2A Vip =05V, Vic=-3Vto 3V
Low-level input current \ =MAX, Vee— = MAX,
TR, 2 ces cc ~10 ~10 | uA
into 1A or 2A Vip=-2V, Vic=—3V1to3V
\ =MAX, Vee- = MAX,
CcC+ cC 40 40 HA
, High-level input current VIH(S) =24V
IH 4
into 1G or 2G Vees = MAX, Vee- = MAX,
1 1 mA
ViH(s) = MAX Ve
Low-level input current L Voe+ = MAX, Vee- = MAX,
! 4 -1.6 -16 | mA
B into 1G or 2G [ Vi) =04V m
Y = MAX, Vee- = MAX,
! Vees cc P 20 | ua
. ViH(s) =24V
IH High-levet input current into 8 4
Vee- = MAX, Vee- = MAX,
2 2 mA
ViH(s) = MAX Voot
V. = MAX, Vee. = MAX,
L Low-level input current into S 4 cer ce -32 -32 | mA
Vip(s) - 04V
Vv, = MIN, Vee. - MIN,
VOH High-level output voltage 3 cet ce A\
load = —400 4A, Vic= -3Vt 3V
Vv = MIN, Vee- = MIN,
VoL Low-level output voltage 3 ce+ cc 0.4 04 \Y
Isink = 16 mA, Vic=-3V o3V
\7 = MIN, V- = MIN,
10H High-level output current 3 cet ce 250 | uwA
VoH = MAX Voot
1os Short-circuit output current 5 Veet - MAX, Vee- = MAX -70 mA
High-logic-level s | V. + MAX, Vee- = MAX,
loohe oS SRR 6 cet ce 18 30 18 30 | mA
current from Voo+ Vip = 25mV, Ta = 25°9C
High-logic-level i v = MAX Vee— = MAX,
lecH igh-logic-level supply 6 CC+ , cC -84 -—15 -84 -15 mA
current from Voo— Vip = 25mV, Ta = 25°C

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operéting conditions for the applicable

device type.

8§ All typical values are at Veer =5V, Ve =5V, Ta=25°C.

9 Not more than one output should be shorted at a time.

switching characteristics, Vgc+ =5V, Vec- =5V, TA = 25°C

TEST SN55107A, SN75107A{SN55108A, SN75108.
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN TYP MAX|MIN TYP MAX
Propagation delay time, low-to-high R : 390 ©, Cp =50pF 17 25
tpLH(D) level, from differential inputs 7 ns
A and B to output R = 390, CL = 15pF 19 25
Propagation delay time, high-to-low R - 390 <2, Cy = 50 pF 17 25
tpHL(D) level, from differential inputs 7 rs
A and B to output Ry =390 €2, CL - 15 pF 19 25
Propagation delay time, low-to-high Ry =390 ¢, Cp =50 pF 10 15
tPLH(S) fevel, from strobe input 7 ns
G or S to output R - 390 €2, CL = 15pF 13 20
Propagation delay time, high-to-low Ry -390 <2, Cy : 50pF 8 15
tpHL(S) level, from strobe mput 7 ns
i G or S to output Rp -390 &, Cp - 15pF 13 20
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A

DUAL LINE RECEIVERS

schematic
vee o TS z * * ¢ ot
kg 1k 400 4k g 1.6k 5120
< < ﬁ
1
~a
™ a8k = |
I sk "A
AN outPuT
‘ 1A O— z
INPUTS 760 S g*
3 3
13 O— i ~O GND
3 o STROBE
16
> >
3k 3k S 425k 3
N v |
vee- o- r(‘ :} i —o STROSE
> >
- 3k 3 3 3k N
|
Y i' STROBE
H 10 "'
28 O——
INPUTS
A O~

1k §1k

L

r

__.’_,r\
% 4
-

R" =1k for SN55107A and SN75107A, 750 £ for SN55108A and SN75108A.
1. Component values shown are nominal,

NOTES:

2. Resistance values are in ohms.

3. Components shown with dashed lines are applicable to the SN55107A and SN75107A only.

S R
8k g
- ouTPUT
2y
| " 4

I‘\‘__‘
L

.6k S
_—
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CIRCUIT TYPES SN55107A, SN55103A, SN75107A, SN75108A

DUAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits

OPEN
Veer 26 S 16 Yee— Vee+ 265168 Vee—
©
v See
iD Note
‘i{c
NOTE: When testing one channel, the inputs of NOTE: Each pair of differential inputs is tested
the other channel are grounded. separately. The inputs of the other pair
are grounded.
FIGURE 1-V|py and V|p FIGURE 2~y and l;
Tie
v See
VIH(S) Test I —
1L(S) Table | 2G
Veer Vee—
r 1 Isink,IOH
[ L — 1
16 | load 5
v See l ‘\ 1
D Test | | \ v
| Table | i o
i sink, OH
l 2n [ — > i |
- | .“'? {
B 28! l load | }
v Vo i
) T I B
TEST TABLE
SNS5107A | SNSS10BA |, 1 STROBE 1G or 2G } STROBE §
SN75107A | SN75108A
TEST APPLY
Vou loH +25 mV ViHis) ViH(s)
Vo lon -25 mV Vins) ViHs)
Von ton -25 mV Vinis) Vits)
Voo VoL -25 mV Vinis) ViH(S)

NOTES: 1. V o=—3Vto 3V.
2. When testing one channel, the inputs of the other channe! should be grounded.

FIGURE 3=V 1y(s). ViL(s). Vor. Vo, and lon

t Arrows indicate actual direction of current flow.
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A
DUAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits T (continued)

fihs)
v — 5
TH{S) 0— 1G
See
Test S
Table | 2G
A
| L(S)O—_Tb i v
| CC+

)

-

1

|
r—o

|

|

|

1
J
>

.

—
@

N
142 _ =]
+
e
=<
Q
he]
m
z

- See
Table

||‘»——|<-———
T
[
|||L ey
@
-
|
M
|
|
|
l
|
|

TEST INPUT 1A INPUT 2A STROBE 1C STROBE S STROBE 2G
1114 at Strobe 1G +25 my Gnd VIHS) Gnd Gnd
114 at Strobe 2G Gnd +25 mV Gnd Gnd Vinis)
) at Strobe S +25 mV +25 mV Gnd VIH(S) Gnd
IjL at Strobe 1G -25 mv Gnd Vﬂg 4.5V Gnd
1y at Strobe 2G. Gnd -25 mV/ Gnd 45V [
1y_at Strobe S 25 mV 25 mV 45V ViL(s) a5V

FIGURE 4 — I 1(G), HL{G). hiH(S). and ljL(s)

VCC+
‘cer :L é
2G
1A]
+
I
]
1B
Vip Vib !
o—e o—4 I
25 mV 25 mV |
|
2A|
L]
28|
L
NOTES: 1. Each channel is tested separately.
2. Not more than one output should be grounded at a time.
FIGURE 5-lgg FIGURE 6—Igc+ and Igc_
T Arrows indicate actual direction of current flow.
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A
| DUAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

Vee—
DIFFERENTIAL 4
INPUT - _j
OUTPUT
r  SNS5107A
: 1A T SN75107A
I
| |

PULSE C
GENERATOR 8| _T.
See Note 1 ] 500 | 50 pF x
| Vies | o See Note 3
! 100 mv | o
= 2a] ]
! = See Note 4
23] .
L
= 3900 3
AV‘V‘V
390 @
MV -0 OUTPUT
J C SNS5108A
= SN75108A
15 pF
STROBE Q See Note 3
INPUT © -
See Note 2 _L
PULSE = =
GENERATOR
See Note 1
TEST CIRCUIT
200 mV
INPUT 100 MV
m
A
| |
| | ov
| |
[ te1 —*!
|
{ + 3v
STROBE i |
INPUT | |
Gor$S | | | ]
| —=  je—tprHL(D) | 4 ———— ov
tPLH(D) - | | |
1 | | tPLH(S) —e=]  fu— —=f e PHL(S)
I | } —r —— VoH
|
OUTYPUT 15V 15V 15V 1.5V
VoL
VOLTAGE WAVEFORMS
NOTES: 1.

The pulse generators have the following characteristics: Zg ¢ = 50 2, ty=1t=10 * 5ns, Ip1 =500 ns, PRR = 1 MHz,
tp2 =1 ms, PRR = 500 kHz.

. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B

are being tested, and to Strobe 2G when inputs 2A-2B are being tested.

. Cy_includes probe and jig capacitance.
. All diodes are 1N916.

FIGURE 7—PROPAGATION DELAY TIMES
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CinCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A
DUAL LINE RECEIVERS

H

Vo—~Output Voltage—V

30

N
o

~
S

|ICCHI—Supply Current—mA
= r

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE

Vs

DIFFERENTIAL INPUT VOLTAGE

HIGH-LEVEL INPUT CURRENT

INTO 1A or 2A
vs

FREE-AIR TEMPERATURE

Ta—Free-Air Temperature—°C

FIGURE 10

Ta—Free-Air Temperature—°C

FIGURE 11

o —_ b
C SN75108A | Vees~SY
Ve =—5
7 ] .
Inverting Noninverting ?
Inputs Inputs =
2
ES
60
r g |
3
g L_sn751074
] —SN55107A 3 f_sm75108A |
SN75107A z N . |
s 3 4 ~ T '
iy
Vv =5V i=] |
cc+ T ~
\ =5V ] I~~~ |
cc—
L N=10 . P \%‘
_ o
T, =25°C
]
-0 -30  -20 -10 0 1M 20 30 4 0
V|p—Differential Input Voltage—mV -5 50 -25 0 % s 5 w0 12
T a—Free-Air Temperature—°C
FIGURE 8 FIGURE 9
SN55107A, SN75107A
PROPAGATION DELAY TIME
HIGH-LOGIC-LEVEL SUPPLY CURRENT (DIFFERENTIAL INPUTS)
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
T | B
Ven, =5V Vees =5V
ce+ B v . -_5v
| Voo =-5V cc—
! SN75107A ) e R =3%0%
I‘_SN75108A o 3 [ C_=50pF
L i g
L foc T lr } ;
T = ‘ e—sn75107A
w1 | v [ = L > L1
. | | 1|
| 50— -
| ! : E ~— L
H T
I ’ 3 15 i - tPLH(D)
} lec- 4 tPHL(D) | T
1 | & i
I ; ! 10 I
5
0
-75 50 -25 g 25 50 75 00 125 -75 50 25 0 2% 50 75 100 125
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A

DUAL LINE RECEIVERS

tpLH(D) — Propagation Delay Time — ns

Propagation Delay Time — ns

TYPICAL CHARACTERISTICS

SN55108A, SN75108A
PROPAGATION DELAY TIME
LOW-TO-HIGH LEVEL
(DIFFERENTIAL INPUTS)
vs
FREE-AIR TEMPERATURE

120 T T
Vees =5V
Voo =5V 1 |
100 |_Cu=15pF —®= SN75108A f-— 4
| |
30 ’ L
R, = 39000 o
P
80 I /
L~
‘—‘K)E/r
4 |—nR =19500 —t
i I /
20 — !
Ry =330 Q l
[ ? |
0
75 50 -25 O 2% 50 75 100 125
TA — Free-Air Temperature — °C
FIGURE 12
SN55107A, SN75107A
PROPAGATION DELAY TIME
(STROBE INPUTS)
vs
FREE-AIR TEMPERATURE
40
! [
Vee, =5V
| Vec-=-8V
% R, -3800
€, =50pF :
30 ! ;
i |
i i
%
I
20 !

0 1

15 | ! L i |
tPLH(S) //
— l

tPHL(S)

-5 50 -25 0 25 50 75 100 125

Tp — Free-Air Temperature — °C
FIGURE 14

tpHL(D) — Propagation Delay Time — ns

Propagation Delay Time — ns

SN55108A, SN75108A
PROPAGATION DELAY TIME
HIGH-TO-LOW LEVEL
(DIFFERENTIAL INPUTS)

vs
FREE-AIR TEMPERATURE

40 T
¥cc~ =5 \;V
» | Ve =-
C, = 15 pF
20
—m|  SN75108A  He—
25 ' }
3 [
3
20 "\\ |
T ;
15 ! l
'R, = 380 0 —]
10 . Ry = 1950 2
| |
! Ry = 3300 @ ———+
5
0 -

-75 50 -25 0 25 50 75 100 125

Ta — Free-Air Temperature — °C
FIGURE 13

SN55108A, SN75108A
PROPAGATION DELAY TIME
(STROBE INPUTS)

vs
FREE-AIR TEMPERATURE

4 ‘ T
Vee. =5V
35 | Vee =-5V
R, = 3800
C_=15pF !
30 | - ‘
2 ‘1 ; ! ‘
2 ; —w=|  SN75108A | J/
tPLH(S) ‘ I
15 — ; :
: > |
10 ‘l/‘ |
-
tPHL(S) | 1
5 . T
0 I I I

-715 50 25 0 25 50 7% 100 125

Tp — Free-Air Temperature — °C
FIGURE 15
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110
DUAL LINE DRIVERS

SN55109, SN55110 J DUAL-IN-LINE PACKAGE
SN75109, SN75110 J OR N DUAL-IN-LINE PACKAGE

Vees CUTPUT OUTPUT INH  OQUTPUT OUTPUT
logic 1Y 12 D 2z 2y
' TRUTH TABLE Wl njjwolfejles
INHIBITOR ]
LOGIC INPUTS INPUTS OUTPUTS
A B C D Y 4
LorH | LorH L LorH H H
LorH [LorH |LorH L H H .
L LorH H H L | H
LorH L H H L H
H H H H H L
‘ Low output represents the on state —-‘I ] H 2 H 3 H 4 H 5 I“I B H 7 ["
High output represents the off state INPUT  INPUT INH INH INPUT  INPUT
R 1A 1B 1C 2C 2A 2B GND
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage Ve (See Note 1) ..o oo i 7V
Supply voltage Vec_ (See Note 1) ... oo e e -7V
Logic and inhibitor input voltages (See NOte 1) . . . . . . ... vttt it it e e 55V
Common-mode output voltage (See NOte 1) . . .. .. ..ttt e e e e —5to 12V
Operating free-air temperature range, Series 55 . . . . .. ... ...ttt e —55°C to 125°C
Series 75 .. L. e e 0°C to 70°C

recommended operating conditions (see note 2)

—65°C to 150°C
—55°C to 150°C

NOTES: 1.

SN55109, SN75109,
SN55110 SN75110 UNIT
MIN NOM MAX|MIN NOM MAX

Supply voltage Vg+ (See Note 1) 45 5 55 | 475 5 525] vy
Supply voltage Vcc_(See Note 1) —486 5 55 |-475 b5 _525| Vv
Positive common-mode output voltage (See Note 1) 0 10 ] 10 . \%
Negative common-mode output voltage (See Note 1}| 0 -3 0 -3 V)
Operating free-air temperature range —55 126 0] 70 oC

These voltage values are with respect to the network ground terminal.

2. When using only one channel of the line drivers, the other channel should be inhibited and/or its outputs grounded.
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110
DUAL LINE DRIVERS

definition of input logic levelsT

TEST

MIN MAX u
FIGURE NIT
VIH High-level input voltage at any input 16, 17 2 55 v
ViL Low-ievel input voltage at any input 16,17 0 08 \2

TThe algebraic convention where the most-positive {least-nega

voltage levels only.

electrical characteristics ove

tive) limit is designated as maximum is used in this data sheet for logic

r recommended operating free-air temperature range (unless otherwise noted)

TEST SN55109, SN75109 | SN
PARAMETER TEST CONDITIONS? 9. SN75109 | SN55110, SN75110 UNIT
FIGURE MIN TYPS MAX [MIN TYPY MAX
Vees = MAX, Vee- = MAX,
High-level input ce cc 40 20 | uA
Vin() =24V
WH(L) current into 16 v TIAX v TAX
1A, 18, 2A or 28 ocs = e ce- =A% 1 1 | ma
Vik(L) © MAX Vees
Low-level input v - MAX v MAX
L) current into 16 ce+ = ! cc-~ ‘ -3 -3 A
Vi =04V ™
1A, 1B, 2A or 2B :
\Y = MAX, Veg- = MAX
High-level input cer ce ‘ a0 40 | ua
Vim - 24V
HHO) current into 17
1Cor 2C Vges - MAX, Veeo- = MAX,
. A 1 1| mA
ViH() = MAX Vees
Low-level input
Vees - MAX, Vee . - MAX,
HTRI] current into 17 -3 3 mA
1Cor 2C Vit - 04V
Veer - MAX, Vee - - MAX, % . N
. High-fevel input ;7 Dann 24y #
il current into O Voe: | MAX, Vec . - MAX, 2 ) N
m,
ViH(1) - MAX Vet
L Low-fevel input " Vegs = MAX. Vee - = MAX, o 6 | ma
current into D ViLgy <04V
ol On-state 18 Vegs - MAX, Veg. < MAX 7 15 mA
on) Gutput current Veos MIN, Vec. - MAX 35 65 mA
Off-state
10toff) output current 18 Veer MIN, Vee . - MIN 100 100 : uA
Supply current from
IcCHon)  VecH with 19 | vig 04V, VIH(G - 2V 18 30 23 36 | mA
{ m
driver enabled
Supply cusrent from
IcC—ton)  VCC- with 19 |viL - 04V ViWgy 2V 18 -30 -34 -50| mA
driver enabled
Supply current from
IccHoft) Voo with 19 | Vigw - 04V, ViLgy - 0.4V 18 21 mA
driver inhibited
Supply current from
lec -(off)  Vec- with 19 | v 04V, Vi ) =04V -10 -17 mA
driver inhibited

iFor conditions shown a

device type. [
§ All typical values are at VCC+ =5V, VCC— =-5V, TA =25 C.

switching characteristics, Vcc+ =5V, Vec— =5V, TA= 25°C

s MIN or MAX, use appropriate value specified under recommended operating

conditions for the applicable

PARAMETER TEST TEST CONDITIONS MIN TYP MAX UNIT
FIGURE

Propagation delay time, low-to-high

tpLp{L) level, from logic input A or B 20 R - 504, CL - 40 pF 9 15 ns
to output Y or Z
Propagation delay time, high-to-low

tpHL(L) level, from logic input A or B 20 Ry - 5042, Cy - 40 pF ] 15 ns
to output Y or Z
Propagation delay time, low-to-high

tpLp(l) level, from inhibitor input CorD 20 Ry - 50, CL - 40 pF 16 25 ns
to output Y or Z
Propagation delay time, high-to-low

tpHL()} level, from inhibitor input C or D 20 Ry - 501 CL - 40 pF 13 25 ns
to output Y or Z
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110

DUAL LINE DRIVERS

schematic

veero-

LOGIC
INPUTS
18

-

:ZSk 2 3k
% S & b3

002 2o

r{

%Eif 11

ouTPUT OUTPUT
1Y 12

J

GND O~

1o

INHIBITOR

INPUTS

4

& TP TS
N
r‘

o

N

2A
LOGIC
INPUTS
28 ’-/—

2248

NOTES: 1. Componentvalues shown are nominal.

2. Resistance values are in ohms,

3 3k
$
~0 Vge-
A5 < $3k
Ab —4 4k ak (—K
>
Ra g
3 ’
3 %
x
2y 22
ouTPUT ouTPUT
x J/J
SNBS109  SN55110
FJ SN74102  SN75110
1 R 8k 2.2k
B2 15k 120
<
200 700 A3 a4 290
$ 3 Ry 175k a5
8 278k 15k
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110
DUAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION
d-c test circuits t

vee+ vee-
o
amiL !
(L) J
—> L T8 |
ViK(L) O—— 1c P F==°
1 <
0 | lgien)
See See
OUTPUTS
llul) Table t Table:
<+ i
VL) O—— =
| <+
} 10{off)
L J | P 1--—-- I "2zL J
TEST TABLE
TEST AT ANY LOGIC INPUTS ALL INHIBITOR OUTPUT QUTPUT
LOGIC INPUT NOT UNDER TEST INPUTS 1Y or 2Y 1Zor 22
H 13
VIKILY Open ViHa) (See Note 1} (See Note 1)
V| v, v L "
0] cc 1H (See Note 1) (See Note 1)
TS %) Gnd VIH(G Gnd Gnd
Y 45V VIH(N Gnd Gnd

NOTES: 1. Low output represents the on state, high output represents the off state.
2. Each input is tested separately.

FIGURE 16 — V(). Vi), by, and o)

vees vee-
ViH(L) O—————— ] | S == wro oA
See
Table
Vi) o+ J
Wy - —o0
Vi o———2 T(;un)
See -
uy o [ravte e oUTPUTS
ViL i) O————
- -«
(o
ViHi P 100t
eo
Table;
VI o-———m— | 3 15
TEST TABLE
TEST AT ANY ALLLOGIC | INHIBITOR INPUTS ouTPUT ouTPUT
INHIBITOR INPUT INPUTS NOT UNDER TEST 1Y or 2Y 1Zor2Z
Vi) Goen W GeeNote 1) | L See Note 1]
ik ViLo Doen TGeeNow N | H T5e Note 17
v VIHIL) Veer H (See Note 1) H (See Note 1)
L ViLL Veer " (See Note 11 H (See Note 1)
WHID Gna Gna ; Gnd Gnd
L i Gnd 45V ] Gnd Gnd

NOTES: 1. Low output represents the on state, high output represents the off state.

2, Each input is tested separately.

FIGURE 17 = Vi) ViL@). hiv. hem

t Arrows indicate actual direction of current flow.
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110
DUAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

- . - Vv
d-c test circuits’ (continued) f‘f CT':
r_ ————— —1 1Y M 1

YiH ::]: 7
See
Table

Viv ’ B

- —0

Vikm <— l0(om)

rsa:'h e ouTPUTS

Vi 2
B L |0

Vin) { s ] +— ig(otf)
e
Table
Vit _
[ S T .| Lo J
! TEsT 7\ LOGIC INPUTS INHIBITOR INPUTS
1A or 2 1B or 28 icor2c | )
T , |
i Stoutint ViLio Vidin |
{lotom oy oy Vicw) Vit F Viem b ik
i ViKi Vit
I
3t output
10tan} | 47000z ¢ Vikin ViHiL Vibin 1 Vidim
i
at output ¢
latoff) VIHiL Viny Vil M
Wor2y 1
at ourput Vie() VIL{U .
101010 | 45 o0 22 Lo Vi VidiL Vin ViHm
ViH(L ViLiy)
v v
P Ether Ether v”‘“’ V’L'”‘
QM 4y 2y, 12,00 22 stare state V‘““ v'””‘
M i

FIGURE 18 ~lg(on) and lgof)

Vees Vee-

',cc'_lj 'cc-T L

Vini)
Vit

Vium

Vi

Vi

Vit

TEST TABLE
ALL LOGIC | ALL INHIBITOR
TEST INPUTS INPUTS
lcc+on)  Driver enabled Vi Ving
1cc-ton) Driver enabled ViLiL) Ving)
lcc+(ot)  Driver inhibited| vy, ((, ViLw
IcC-(otf)  Driver inhibited| V|, (1, Vil

FIGURE 19 —lgcy and o

t Arrows indicate actual direction of current flow.
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110
DUAL LINE DRIVERS

INHIBITOR
INPUT

Pulse
Generator

#1

Pulse
Generator

#2

PARAMETER MEASUREMENT INFORMATION

Vee+ Vee-

ouTPUT
r___J __________ __8_9‘3$ 28900 of RL cL Y
3 50 & a
A : 1 ’-‘[40pF
| > = =
L ~5 '
, :
L. ¢! ! ‘OUTPUT
T f z
| ! 1 -
"5} ! Teowr
i
v Y70 OTHER CHANNEL ]

TEST CIRCUIT

] el H
| | | !
: | - -
: n 45 ' 1 3v
INHIBITOR | i : |
INPUT | 50% 50%
CorD | X \ |
1 | 1 - :- -—=—=-=-- 0V
| 1 : I
] 1 1
1 - r—tPHL(L) - - tp) H(]) - b= TPHL (1)
PLH(L) - 1 ! ! |
| 1 | I
] | T : ! T off
: ! i I I )
°U";PUT | ! 50% f 50% 50%
i
I
: | on
1 |
1 I
1 I
1 I
1 1
5 i 4 off
OUTPUT i
z I ! 50%
) b [ |
\ ] I t
]
1 | : B i —_————— — === on
' i t 1
1 1 1 1
PHL(L) ™ [l b b= tpL H(L)

VOLTAGE WAVEFORMS

NOTES: 1. The pulse generators have the following characteristics: Zoyt = 50 &2, ty = tf = 10 £ 5 ns, tpq = 500 ns, PRR = 1 MHz,

tp2 = 1 ms, PRR = 500 kHz.

2. C_ includes probe and jig capacitance.

3. For simplicity, only one channel and the inhibitor connections are shown,

FIGURE 20—PROPAGATION DELAY TIMES
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110
DUAL LINE DRIVERS

TYPICAL CHARACTERISTICS

SN55109, SN75109 SN55110, SN75110
OUTPUT CURRENT OUTPUT CURRENT
vS§ Vs
16 LOGIC INPUT VOLTAGE 16 LOGIC INPUT VOLTAGE
—r T
Vee+=5V ' 14
14 Vee—=-5V i
< ~ < !
Evz Vo =Ving E 12 fms
) Ta=25%C ’ L o OUTPUT ouTPUT
§10 5! h‘ z T T Y 7
= H H : 1
5 8 3 8 i I .
5 ' 5 | i | ;
% 6 I 1 §6 ‘L J 1 ;
¢} OUTPUT . ouTPUT S, Vect=5V : ‘
Az i Y Par -
o ! ! ! o Vee—=-5V |
i [ 2 L Vi = Vv Ji.
2 T = 25°C
[ Ta=
o l H ; 0 i ; { ) . |
1.1 1.2 1.3 1.4 1.5 1.1 1.2 1.3 1.4 1.5
V(L) — Logic Input Voltage — V Vj(L) — Logic Input Voltage — V
S FIGURE 21 FIGURE 22
SN55109, SN75109 SN55110, SN75110
SUPPLY CURRENT WITH DRIVER ENABLED SUPPLY CURRENT WITH DRIVER ENABLED
vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
40 T T T T T T 40 T T T T
< ViL(L) =04V < '
g3 Vigm =2V E 35—'cc- i
! Vee+ =5V ] !
= 30} = 30 t
=_BV T
g [VeeoY | o
s 25 5 — ;
3 " —’: SN75109 |w— 3% i B—
! 1 ™
g 20 f—Iccr 1 ' -§ 20| —'cc+ f
et {
E 4 = > | SN75110 He—
® 15 f—ice- } | ® s — "
—_ | : — ! : : !
5 10 ! ‘ §of Vi =04V L |
3 o 5 Vin(y =2V ,
O s O s} vece=5V
| ‘ 1 Veg—-=-5V
0 | o e I
—-76-50 —25 0 25 50 75 100 125 ~75 -50 .-25 0 25 50 75 10C 125
Ta — Free-Air Temperature — ©C T a — Free-Air Temperature — °C
FIGURE 23 FIGURE 24
PROPAGATION DELAY TIME PROPAGATION DELAY TIME
(LOGIC INPUTS) (INHIBITOR INPUTS)
Vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
25 T T T T T T 40 T T T T T
Vegr=5V | RL=508 Vet =5V Ry =50
Veg_=-5V | CL=40pF 2 35 Vee— =56V L_
2 20 ‘ — ! o CL=40pF
| ‘ oo P 2 30 “ +—
w i i c i
£ > 25 -
£1s — 3 i SN75109 1
] H
3 ! sn75109 | 0 20 - SN75110 4
8 || SN75110 H * L
c 10 ‘ + £ 15 |FtPLH(D }
o i | | + g //‘I'
% 7 T ! 14 | L—
S ! ; ; i ; 510 — + 5‘
§ 5 [—tPLH(L) and tPHL(L)—+ | & TPHL(1) ‘ 1
S ° T
i i
N A o -
0 H - L .
~75-50 ~25 0 25 50 75 100 125
—75-50 —25 0 25 50 75 100 125 T A - FreeAir T " oc
Ta — Free-Air Temperature — 0C A ree-Alr Temperature —
FIGURE 25 FIGURE 26
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CIRCUIT TYPES SN55107A, SN55108A, SN55109, SN55110,

SN75107A, SN75108A, SN75109, SN75110
DUAL LINE RECEIVERS AND DRIVERS

TYPICAL APPLICATION DATA

BASIC BALANCED-LINE

Series 55/75107A dual line circuits are designed specifically
for use in high-speed data transmission systems that utilize
balanced, terminated transmission lines such as twisted-pair
lines. The system operates in the balanced mode, so that
noise induced on one line is also induced on the other. The
noise appears common-mode at the receiver input terminals
where it is rejected. The ground connection between the
line driver and receiver is not part of the signal circuit so
that system performance is not affected by circulating
ground currents.

The unique driver-output circuit allows terminated trans-
mission lines to be driven at normal line impedances.
High-speed system operation is ensured since line reflections
are virtually eliminated when terminated lines are used.
Cross-talk is minimized by low signal amplitudes and low
line impedances.

The typical data delay in a system is approximately

TRANSMISSION SYSTEM

(30 + 1.3L) nanoseconds, where L is the distance in feet
separating the driver and receiver. This delay includes one
gate delay in both the driver and receiver.

Data is impressed on the balanced-line system by unbalanc-
ing the line voltages with the driver output current. The
driven line is selected by appropriate driver-input logic
levels. The voltage difference is approximately:
VDIFF = 1/2 10(on) - RT,

High series line resistance will cause degradation of the
signal. The receivers, however, will detect signals as low as:
25 mV (or less).:For normal line resistances, data may be
recovered from lines of several thousand feet in length..

]
Line-termination resistors (Ry) are required only at the-

extreme ends of the line. For short lines, termination
resistors at the receiver only may prove adequate. The signal
amplitude will then be approximately:

VDIFF 2 10(on) - RT.

P
RT Rt
- RT Rt )
A TWISTED-PAIR OR EQUIVALENT
DATA INPUT TRANSMISSION LINE Y
Zo=2RT
c
INHIBIT - N - STROBES

DRIVER

RECEIVER

DATA-BUS OR PARTY-LINE SYSTEM

The strobe feature of the receivers and the inhibit feature
of the drivers allow the Series 55/75107A dual line circuits
to be used in data-bus or party-line systems. In these
applications, several drivers and receivers may share a
common transmission line. An enabled driver transmits data
to all enabled receivers on the line while other drivers and

receivers are disabled. Data is thus time-multiplexed on the
transmission line. Series 55/75107A device specifications
allow widely varying thermal and electrical environments at
the various driver and receiver locations. The data-bus
system offers maximum performance at minimum cost.

RECEIVER 1 RECEIVER 2 RECEIVER 4
TWISTED-PAIR LINE
STROBES STROBES
Ry > £ Rt
Rt LOCATION 2 Rr
DRIVER 1 DRIVER 3 DRIVER 4
A
DATA INPUT 2 A
c c c
INHIBIT - 5 <
LOCATION 1 LOCATION 3 LOCATION 4
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CIRCUIT TYPES SN55107A, SN55108A, SN55109, SN55110,
SN75107A, SN75108A, SN75109, SN75110
DUAL LINE RECEIVERS AND DRIVERS
TYPICAL APPLICATION DATA
UNBALANCED OR SINGLE-LINE SYSTEMS

Series 55/75107A dual line circuits may also be used in
unbalanced or single-line systems. Although these systems
do not offer the same performance as balanced systems for
long lines, they are adequate for very short lines where
environmental noise is not severe.

The receiver threshold level is established by applying a
d-c reference voltage to one receiver input terminal. The
signal from the transmission line is applied to the remain-
ing input. The reference voltage should be optimized so
that signal swing is symmetrical about it for maximum

SN55/75109 or
SN55/75110

A

OUTPUT

INHIBIT
Vg=Ilg "R

noise margin. The reference voltage should be in the range
of —3 volts to +3 volts. It can be provided by a voltage
supply or by a voltage divider from an available supply
voltage.

A single-ended output from a driver may be used in
single-line systems. Coaxial or shielded line is preferred
for minimum noise and cross-talk problems. For large
signal swings, the high output current (12 mA) of the
SN55/75110 is recommended. Drivers may be parallelled
for higher current. The unused driver output must be tied

to ground.
grou SN55/75107A or

SN55/75108A
INPUT O————————
Vier © ‘ OUTPUT
STROBES

PRECAUTIONS IN THE USE OF SERIES 55/75107A LINE CIRCUITS

The following precautions should be observed when using
or testing Series 55/75107A line circuits:

(1)  Drivers, SN55/75109 and SN55/75110
When only one driver in a package is being used,
the outputs of the other driver must either be
grounded or inhibited in order to prevent excess
power dissipation.

(2) Receivers, SN55/75107 A and SN55/75108A

When only one receiver in a package is being
used, at least one of the differential inputs of the
unused receiver should be terminated at some
voltage between —3 volts and +3 volts, preferably
at ground. Failure to do so will cause improper
operation of the unit being used because of
common bias circuitry for the current sources of
the two receivers.

INCREASING COMMON-MODE INPUT

VOLTAGE RANGE OF RECEIVER
The SN55/756107A and SN55/75108A line receivers feature
a common-mode input voltage range of *3volts. This
satisfies the requirements for all but the noisiest system
applications. For these severe noise environments, the
common-mode range can be extended by the use of
external input attenuators. Common-mode input voltages
can in this way be reduced to 3 volts at the receiver input
terminals. Differential data signals will be reduced propor-
tionately. Input sensitivity, input impedance, and delay
times will be adversely affected.

R1

SN55/75107A or
SN55/75108A

STROBES
Rq

For balanced, terminated lines,
Zo = 2Rq + 2Rz

SN55/75108A DOT-AND OUTPUT CONNECTIONS
The SN55/75108A line receivers feature an open-
collector-output circuit that can be connected in the
DOT-AND logic configuration with other SN55/75108A
outputs, SN5401/7401 outputs, or other similar outputs.
This allows a level of logic to be implemented without
additional logic delay.

For rules for such DOT-AND connections, refer to the
SN5401 or SN7401 data sheet.

— SN55/75108A
I SN55/75108A
— X, -0 OUTPUT
| DOT-AND
CONNECTION

SN54/7401 or Equivalent

PKINTED IN USA
Tt cannot assume ory responsibility for any circuits shown

of represent that they are free from potent infringement

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE
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SYSTEMS
INTERFACE CIRCUITS

CIRCUIT TYPE SN75150
DUAL LINE DRIVER

SATISFIES REQUIREMENTS OF EIA STANDARD RS-232-C

Withstands Sustained Output Short-

Circuit to any Low-Impedance
Voltage between —25 V and 25 V

2 us Max Transition Time through
the +3 V to —3 V Transition Region
under Full 2500-pF Load

Inputs Compatible with Most TTL
and DTL Families

Common Strobe Input
Inverting Qutput

JORN P
DUAL-IN-LINE PACKAGE DUAL-IN-LINE PACKAGE
(TOP VIEW) (TOP VIEW)
OUTPUTOUTPUT OUTPUTOUTPUT
NC_ Vce+ 1Y 2y Vcc— NC NC vees 1Y, 2Y Vee-
8 7 6 5
1 2 3 4
NC STROBEINPUTINPUT GND NC  NC STROBEINPUT INPUT GND
2A S 1A 2A
positive logic: Y = AS

Slew Rate can be Controlled with
an External Capacitor at the Output

Standard Supply Voltages...*12 V

description

The SN75150 is a monolithic dual line driver
designed to satisfy the requirements of the standard
interface between data terminal equipment and data
communication equipment as defined by EIA
Standard RS-232-C. A rate of 20,000 bits per second
can be transmitted with a full 2500-pF load. Other
applications are in data-transmission systems using
relatively short single lines, in level translators, and
for driving MOS devices. The logic input is
compatible with most. . TTL and DTL families.
Operation is from +12-volt and —12-volt power
supplies. The SN75150 is characterized for operation
from 0°C to 70°C. -

Supply voltage Vc+ (see Note 1)
Supply voltage Vcc— (see Note 1)
Input voltage (see Note 1)

Applied output voltage (see Note 1)
Operating free-air temperature range
Storage temperature range

NC—No internal connection

schematic (each line driver)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

TO OTHER
LINE DRIVER Mk
INPUT
a O——it9
STROBE 14 -
s ¢ PHht
TOOTHER "
LINE DRIVER 7l
” % @
%
\t 15 ke o ouTPUT
P i ¥
45k,
GND
TO OTHER J e
LINE DRIVER
10 ke
TO OTHER
LINE DRIVER
vee- 1
Component values shown are nominal.
1BV
15V
25V
O (]
0Cto70°C

—65°C to 150°C

O0SGLSLNS IdAL LINJHID

LL6L AHVNNVI'82PLLLL S-1G 'ON N1LATING

i

NOTE 1: Voltage values are with respect to network ground terminal.
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CIRCUIT TYPE SN75150
DUAL LINE DRIVER

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage VCC+ 10.8 12 132 Vv
Supply voltage VG- e e PP -108 -12 =132 V
Inputvoltage, V| . . . . . . . . . . oo e 0 55 V
Applied output voltage, Vo . . 15 vV
Operaﬁng free-air temperature,'TA e e e 0 25 70 °C

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TEST TEST CONDITIONS MIN TYPT MAX UNIT
FIGURE (SEE NOTE 2)

ViH High-level input voltage 1 2 \

ViL Low-level input voltage | 2 08| V
Vee: = 108V,  Vgo.=-132V,

v High-tevel t volt 5 8 \

OH igh-level output voltage 2 ViL=08V, RL=3kQto 7k

v =108V, Veeo—=-108V,

VoL  Low-level output voltage 1 ce+ ce -8 5| V
Vip=2V, RL =3k t0 7 kQ
Voo =132V, Data input i i0

I High-level input current 3 Veg-=-—13.2V, HA
V=24V Strobe input 2 20
Vee+ =132V, Data input -1 -16

e Low-ievel input current 3 Vee—-=-13.2V, mA
Vi=04V Strobe input -2 -3.2

Vo=25V 2

\% =13.2V, Vo=-25V -3

los Short-circuit output current 4 cer 0 mA
Vpog—=—132V | Vo =0V, V{=3V 15

Vo=0V, V|=0V —15
IccH+ Supply current from Vg, high-level output Vee+ =132V, Vee-=-13.2V, 10 22| mA
5 Vi=0V, R =3k,
IccH— Supply current from V-, high-levet output Ta= 25°C -1 =10 mA
tccL+ Supply current from Vo4, low-level output Vee+=13.2V, Vee-=-13.2V, 8 17| mA
5 V=3V, Ry =3k,
iccL— Supply current from Vcc—, low-level output Ta= 25°C -9 -20| mA

NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic
levels only, e.g., when —5 V is the maximum, the typical value is a more-negative voltage.

TAll typical values are at Voo = 12 V, Voo = ~12 V, Ta = 25°C.

switching characteristics, Vgc+ = 12V, Vee—=-12V, Tao =25°C

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
FIGURE
tTLH  Transition time, low-to-high-level output 5 CL = 2500 pF, 02 14 2 us
tTHL  Transition time, high-to-low-level output Ry =3k2to 7k 0.2 1.5 2 us
tyLy  Transition time, low-to-high-level output 6 CL = 15pF, 40 ns
tTHL  Transition time, high-to-low-level output RL=7k& 20 ns
Propagation delay time, low-to-high-
tPLH pagati y time o-hig 60 ns
leve! output 6 CL = 15pF,
Propagation delay time, high-to-low- RL=7k&
tPHL 45 ns
level output
3150 TEXAS INSTRUMENTS
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CIRCUIT TYPE SN75150
DUAL LINE DRIVER

PARAMETER MEASUREMENT INFORMATION
d-c test circuitst

3V Vces Vee-

[

Vee+ Vee—

S | 1.

|
VIL Qe

== ;L_———JRL

Each input is tested separately.

FIGURE 1-V|y, VoL - FIGURE 2-V||, Vou

——— —d R

= L
I 1

Vee+ - Vee- 3V Vee+ Vee—
" —""Z Tl T e
— | SEE i | —
Vi OPEN | Vo
<« | NoTE || . |—>
TR S| L_____-L_..._J L____I___..x —los
NOTE: When testing I|H, th? other input is at 3 V; when testing log is tested for both input conditions at each
11, the other input is open. of the specified output conditions.
FIGURE 3—jH, lIL FIGURE 4-lgs
Vee+ Vee—
lccH+ lecL+ *j— i—*lCCH—. lccL—
i |
|
\7 o——Ej
|
L g e = 3k
FIGURE 5-lccH+ lccH— lecL+ lccL—
iArrows indicate actual direction of current flow. Current into a terminal is a positive value.
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CIRCUIT TYPE SN75150
DUAL LINE DRIVER

PARAMETER MEASUREMENT INFORMATION

switching characteristics

3V Vees Vee-

L1

PULSE | ° —0 OUTPUT
GENERATOR + l
(See Note A) L R cL
I l {See Note B)
TEST CIRCUIT
< 10 ns —4a——af l—}— < 10ns
| —_t e ——— — 3y

inpuT |
1

10%

'4 50 us - oV
le-tPHL -5 k—tPLH-i
! VoH
+3V : +3V
[ 1
OUTPUT : ! il 3V L VoL
THL _.P—’I ITLH —P_ﬁl
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: duty cycle < 50%, Z5,,¢ = 50 .

B. Cy includes probe and jig capacitance.

FIGURE 6—SWITCHING CHARACTERISTICS

TYPICAL CHARACTERISTICS

OUTPUT CURRENT

vs

APPLIED OUTPUT VOLTAGE

20

T T T b I I
=12V
Vee+ Vi=24V
L Veo—-=—12V

Ta =25°C

T-RpL=7
~RL=3

kQ
kQ

/

|g—Output Current—mA

—15
Vi=04V

20 ||

—25 -20-1%5-10 -5 0 5

10 15 20 25

Vo—Applied Output Voltage—V

FIGURE 7
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SYSTEMS CIRCUIT TYPE SN75154
INTERFACE CIRCUITS QUADRUPLE LINE RECEIVER

SATISFIES REQUIREMENTS OF EIA STANDARD RS-232-C

] JORN

e Input Resistance . .. 3kQ to 7 kQ DUAL-IN-LINE PACKAGE (TOP VIEW)
over Fuli RS-232-C Voitage Range ] TRESIOLD —— OUTFUTS

. ALT NORM CONT = /\ .

e Input Threshold Adjustable to Meet Vccz Vec1 4T 1Y 2Y  3Y  4Y Rl
“Fail-Safe”” Requirements Without Using w1l inlfwl]
External Components ¥ I

e Built-In Hysteresis for Increased Noise Immunity I

e Inverting Output Compatible with DTL or TTL .

e Output with Active Pull-Up for
Symmetrical Switching Speeds

e Standard Supply Voltages...5Vor 12V i

description 1 2137141151167 8
The SN75154 is a monolithic quadruple line receiver N1 ZVT T, JA _2A 3A  4A  GND
designed to satisfy the requirements of the standard THRESHOLD INPUTS
interface between data terminal equipment and data CONTROLS
communication equipment as defined by EIA Stan- logic: Y = A
dard RS-232C. Other applications are for relatively

short, single-line, point-to-point data transmission and

for level translators. Operation is normally from a single five-volt supply; however, a built-in option allows operation
from a 12-volt supply without the use of additional components. The output is compatible with most TTL and DTL
circuits when either supply voltage is used.

In normal operation, the threshold-control terminals are connected to the Vg1 terminal, pin 15, even if power is being
supplied via the alternate Vcgg terminal, pin 16. This provides a wide hysteresis loop which is the difference between
the positive-going and negative-going threshold voltages. See typical characteristics. n this mode of operation, if the
input voltage goes to zero, the output voltage will remain at the low or high level as determined by the previous input.

For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing the
negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above zero as it is
unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input voltage goes to zero or an
open-circuit condition, the output will go to the high level regardless of the previous input condition.

The SN75154 is characterized for operation from 0°C to 70°C.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Normal supply voltage (pin 15}, Vcc1(see Note 1) e e e e e e e e e e e e 7V
Alternate supply voltage (pin 16), Vgc2(seeNote 1) . . . . . . . . . . . . . . . . oo 14V
Input voltage (see Note 1) . . . . . . . . . . . L. Lo Lo 25V
Operating free-air temperature range . . . . . .+ . - .« . . . e .. e e s e e e 0°C to 70°C
Storage temperature range . . . . . . . s = e . . e e e e e e e e e e —65°C to 150°C

NOTE 1: Voltage values are with respect to the network ground terminal.

recommended operating conditions
MIN NOM MAX UNIT

Normal supply voltage (pin 15), VCC1 - - - - « « « « « « « « « o o oo 45 5 b5 V
Alternate supply voltage (pin 16), VCG2 - - - - « « « « « « o o o .o o e s 108 12 132 V
Input voltage e e e e e e e e e e e e e 5 V
Normalized fan-out fromeachoutput, N . . . . . . . . . . . . . . . . . .. 10
Operating free-air temperature, TA . . . . . . . .« « « . . o ..o 0 25 70 °C
TEXAS INSTRUMENTS 3.153
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CIRCUIT TYPE SN75154
QUADRUPLE LINE RECEIVER

electrical characteristics over operating free-air temperature range {unless otherwise noted)

PARAMETER TEST TEST CONDITIONS MIN TYP: MAX UNIT
FIGURE (SEE NOTE 2)
ViH ‘ High-level input voltage 1 3 Vv
ViL Low-level input voltage 1 -3 V
Positive-going Normal operation 0.8 2.2 3
VT4 _ - 1 - v
threshold voltage Fail-safe operation 0.8 2.2 3
vr_ Negative-going Normal operation 1 -3 -1.1 0 v
threshold voltage Fail-safe operation 0.8 1.4 3
R Normal operation 0.8 33 6
VT+=VT— Hysteresis Fail-safe operation ! o 08 22 v
VoH High-level output voltage 1 IoH = —400 uA 24 35 \Y
VoL Low-level output voltage 1 loL =16mA 023 04| V
AV|=-25Vto—-14V 3 5 7
AV|=-14V to -3V 3 5 7
ry Input resistance 2 AV =—=3Vto3V 3 6 kQ
. AV =3Vt 14V 3 5 7
AV =14V t025V 3 5 7
Vi (open) Open-circuit input voltage 3 =0 0 0.2 2 \Y
108 Short-circuit output current? 4 Vcei1 =55V, Vy=-5V -10 —-20 -40 | mA
et Supply current from Vecq 5 Vee1 =55V, Tpa=25°C 20 35 A
lcc2 Supply current from Voo Veez =132V, Ta=25°C 23 40

*Not more than one output should be shorted at a time.

% Al typical values are at Vogq =5 V, Ta = 25°C.

NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic
and threshold levels only, e.g., when —3 V is the maximum, the minimum limit is a more-negative voltage.

switching characteristics, Vg1 =5V, TA =25°C,N= 10

) TEST
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
FIGURE
tPLH Propagation delay time, low-to-high-level output 22 ns
t Propagation delay time, high-to-low-level output 20 ns
PHL pogation delay 19 P 6 CL =50pF, Ry =390 ©
tTLH Transition time, low-to-high-level output 9 ns
tTHL Transition time, high-to-low-level output ) 6 ns

TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE vs INPUT VOLTAGE

7§ ~ 5
Veer =5V
6 >
— Ta-2sc
3¢ —5 5
> NORMAL FAIL-SAFE
@ OPERATION OPERATION (¢
2 —~ 5 3 F
8
3
> £ & L4
2 g5 {
£ SeeNote3  givy_ -4 |§VT+
Q % — ¥
7
o
>
1 35 — 5
=% — 5
-+ x]
o g 5— {—
25 ) -3 -2 —1 0 1 2 3 4 25

Vi Input Voltage—V

NOTE 3: For normal operation, the threshold controls are connected to Ve, pin 15, For fail-safe operation, the threshold controls are open.
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CIRCUIT TYPE SN75154
QUADRUPLE LINE RECEIVER

GND  O=— | /J7 _I

R 10F 4 RECEIVERS

B e

schematic
COMMON TO 4 CIRCUITS
Veez © \ 4
(See Note 4) I I
: | 3.2kQ |
|
| |
' I
Veer ©
| ska I
R1 © AN

THRESHOLD
CONTROL

200 Q@

) 4

OuTPUT

4.2 k2
INPUT O AAA e

o
|
|
|
|
I

Component values shown are nominal

,J7 . ..Substrate

NOTE 4: When using Vcc1(pin 15), Voca(pin 16) may be left open or shorted to Vcg. When using Vg, Voeq must be left open or
connected to the threshold control pins.
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CIRCUIT TYPE SN75154
QUADRUPLE LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT

TEST TABLE
55V o o132V TEST MEASURE| A T v Veer Veez
OPEN o OPEN (PIN 15) | (PIN 16}
Open-circuit input Vou Open Open oH 45V Open
asv tosv (fail safe) VoH Open | Open [ Open 108V
OPEN VT4 min, VoH 0.8V | Open | ion 55V Open
@ _L V7 min (fail safe} VoH 0.8V Open 10H Open 132V
—— T e — 'oH v, Note A | Pin15 | 1 55VardT O
v = ; OH oH pen
'cct Veez Rt i X V4 min {normal) Vou NowA TP 15 | ion = v
Vi, VT y oL ViL max, Von | —3V | Pin15 | 1oy |55VandT. Open
| | 4\ = VT min {normal) VoH -3V | Pin15 | lgn T 132V
| _G'&_ —_——d VOH T V) min, VT4 max,| VoL 3V Open oL 45V Open
VoL i V_ max {fail safe) | VoL 3V | Open | loL Open 108V
-l- = _l' J- Vg min, V14 max | VoL 3V | Pini5 | ig. |[45VandT| Open
3 L 2 I L {normal) VoL 3V | Pin15 | 1oL T 108V
VT_ max (normal} :OL :ole 2 :" :2 :OL 5 VTaﬁd il gp;;:l
NOTES: A. Momentarily apply —5 V, then 0.8 V. oL ote in oL :
B. Momentarily apply 5 V, then ground.
FIGURE 1 — V. VL. VT+ VT—. VOH. VOL.
TEST TABLE
T Veet Veez
sV 12V {PIN15) | (PIN 16)
OPEN
OFEN ° Open 5V Open
£ l, Open GND Open
@ @ OPEN Open Open Open
N :—T T em  m ﬁl Pin15 | Tand5V | Open
-~ GND GND Open
v A Dc Yi  open p
| i Open Open 12V
L — _._._G_'ij'_____..._l Open Open GND
"= Avy = Pin 15 T 12V
ar
' Pin 15 T GND
Pin 15 T Open
FIGURE 21y
55V ° o—o 132V
TEST TABLE
T Veer Veez
(PIN 15) (PIN 16)
Open 55V Open
OPEN Pin 15 55V Open
Open Open 13.2V
Pin 15 T 132V

FIGURE 3—V{(open)

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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CIRCUIT TYPE SN75154
QUADRUPLE LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION
d-c test circuits (continued)

o—o0 132V
lcc1 lccz
OPEN ],- OP[Ei O-‘:[N OPEN OPEN
r Veer Veez '_ T veer Vccz R1 _}
Y
Y — OPEN
]
I_____GND ————
-

Each output is tested separately.
FIGURE 4-lpg

All four line receivers are tested simultaneously.

FIGURE 5—I¢c

T Arrows indicate actual direction of current fiow. Current into a terminal is a positive value.

switching characteristics

5V OUTPUT
OPEN OPEN
Q_lo 1
r Veer Veea
PULSE (See Note C)
GENERATOR
{See Note A}
SR CL = 50 pF
(See Note B}
TEST CIRCUIT
r——"—-ﬂ)'zns r—-t—m 2ns
1

e
M \ 5v
| |
INPUT t % } ov
i/ vy
10% I N _1o%

-5V
I |
1 i
—| tph II‘— —ol e e—
l I
| | v
2V ¥ | | 2V OH
I\! ! |
OuTPUT 1 X5V 15V |
I 8 08 L
08V 8V
| —— e —— v,
! I
1
| |

I 1

! |

[} 1
—{tTH — — tTLH p—

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg ¢ = 50 £2, t,, = 200 ns, duty cycie < 20%.

B. C includes probe and jig capacitance.
C. All diodes are TN3064.

FIGURE 6—SWITCHING TIMES

PRINTED IN U.SA,
Tl cannot assume any responsibility for ony circuits shown
or represent thai they are free from patent infringement.
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SENSE AMPLIFIER SELECTION GUIDE

SN7524, SN7525 SN7528, SN7529
TYPE SN7520, SN7521 SN7522, SN7523 SN75234, SNT5235 SN7526, SN7527 SN75238, SN75239*
e Provide Memory Data Register |® Open-Collector Output Stage | ® Dual Sense Channels ¢ Complete Memory #  Test Points for Strobe
Features Data Function Timing Adjustment
® Complementary Qutputis e High Fan-Out ® Independent Strobes e Effective Strobe Width ® Dual Sense Channels
of Less than 10 ns
Packages J N LN 4N J N JN
Applicaiions Large Memories Large Memories General Purpose High-Performance General Purpose
Sense Amplifiers Sense Amplifiers Sense Amplifiers
Application .
Notes CA-101: Operating and Use of Series 7520N.Sense Amplifiers

K Mlblock diagrams

A1
INPUTS
INPUTS
OUTPUT Y
STROBE S, STROBES,
B1
INPUTS OUTPU
82 OUTPUT Z INPUTS TY
STROBEGSB STROBE Sg
v
GATES{GZ GATEG
SN7520, SN7521 SN7522, SN7523
PRESET
NPUTS
142 NpUTS {A‘l PRESET
sTROBS TS OUTPUT W a2 o al—ourura
241
INPUTS sa
STROBES CLOCK
OUTPUT 2W sg
STROBE 28
Gf—oouTPUT @
B1
|NPUTS{ CLEAR
B2
SN7524, SN7525 CLeas
SN75234, SN75234% SN7526, SN7527
TEST POINT 2P, TEST POINT 1P

1a1
INPUTS
1A2

STROBE 1S o———7

OUTPUT W

2A1
STROBE §2
SN7528, SN7529

SN75238, SN75239%

T Types SN75234, SN75235, SN75238, and SN75239 are indentical to types SN7524, SN7525, SN7528, and SN7529, respectively, except that an additional stage has been added to the output gate
to provide an inverted output.
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INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

3-158



SYSTEMS SERIES 7520
INTERFACE CIRCUITS SENSE AMPLIFIERS

HIGH-SPEED SENSE AMPLIFIERS FOR CONVERSION OF
COINCIDENT-CURRENT MEMORY READOUT TO SATURATED DIGITAL-LOGIC LEVELS

performance features ease-of-design features
® high speed and fast recovery time . ¢ choice of output circuit function
& time and amplitude signal discrimination ® TTL or DTL drive capability
® adjustable input threshold voltage levels ¢ standard logic supply voltages
® narrow region of threshold voltage uncertainty ® plug-in configuration ideal for flow-soldering
e multiple differential-input preamplifiers : techniques
¢ high d-c noise margih—-typically one volt ¢ pins on 100-mil grid spacings for industrial-
[ ]

» good fan-out capability type circuit boards '
description ‘ :

Series 7520 monolithic sense amplifiers are designed for use with high-speed memory systems. These sense amplifiers
detect bipolar differential-input signals from the memory and provide the interface circuitry between the memory and
the logic section. Low-level pulses originating in the memory are transformed into logic levels compatible with standard
transistor-transistor-logic (TTL) and diode-transistor-logic (DTL) circuits.

These sense amplifiers feature multiple, differential-input preamplifiers and versatile gating and output circuits,
permitting a significant reduction in the circuitry required to accomplish the sensing function. A unique circuit design
provides inherent stability of the input threshold level over a wide range of power-supply voltage levels and temperature
ranges. Independent strobing of each of the dual sense-input channels ensures maximum versatility and permits
detection to occur when the signal-to-noise ratio is at a maximum. The gate and strobe inputs and the outputs are
compatible with standard TTL and DTL digital logic circuits. .

The SN7520 and SN7521 circuits may be used to perform the functions of a flip-flop or register which responds to the
sense and strobe input conditions.

The SN7522 and SN7523 circuits feature a high-fan-out, single-ended, open-collector output stage: In addition, they
may be used to expand the inputs to an SN7520 or SN7521 circuit, or to perform the wired-AND function.

The SN7524 and SN7525 circuits provide for independent, dual-channel sensing with separate outputs.
The SN7526 and SN7527 circuits have a D-type flip-flop output with external clear and preset inputs.

The SN7528 and SN7529 circuits are similar to the SN7524 and SN7525 except that the output of each preamplifier is
available as a test point.

CONTENTS PAGE

DESIGN CHARACTERISTICS, CIRCUIT OPERATION, AND OTHER

GENERAL INFORMATION , . . . . . c .. . . . .. 3159
MAXIMUM RATINGS AND RECOMMENDED OPERATING CONDITIONS . 3-163
DEFINITIVE SPECIFICATIONS:

CIRCUIT TYPESSN7520,SN7521 . . . . . . .- . . . . 3164

CIRCUIT TYPES SN7622,8N7523 . . . . . . . . . ., . . 3166

CIRCUIT TYPES SN7524,SN7525 . . . . .« . - . . . . 3170

CIRCUIT TYPES SN7526,SN7527 . . . . F - N Y 1

CIRCUIT TYPES SN7528,SN7529 . . . e e . ... . 3174

CIRCUIT TYPES SN75234, SN75235 . . < . - . . . . . . 3178

CIRCUIT TYPES SN75238, SN75239 . . . .. . . . . . . 3178
D-CTESTCIRCUITS . . . . . . . . . . . . . . . . . 3180
SWITCHING TIME TEST CIRCUITS AND VOLTAGE WAVEFORMS .. 3197
TYPICAL CHARACTERISTICS . . . . . . « e+« . . . . 3207
TYPICAL APPLICATIONS . . . . . . . e - ... .. 3209
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SERIES 7520
SENSE AMPLIFIERS

design characteristics circuit operation
Series 7520 sense amplifiers are completely d-c The basic Series 7520 sense amplifier strobe and
coupled. Previous designs have resulted in circuits in threshold circuit is shown in Figure A. The design
which the threshold level could not be closely uses a '‘matched-amplifier’”” concept which takes
controlled because they were highly sensitive to advantage of the inherent excellent component
changes in the d-c levels throughout the amplifier. matching and thermal tracking characteristics of
This was due primarily to the required tolerances on monolithic integrated circuits. A reference amplifier
the absolute value of resistors and the resistor is used to generate the collector reference voltage
temperature coefficients. The “matched-amplifier” which is distributed to the input amplifiers. Applica-
design of Series 7520 circuits depends on resistor tion of an external reference voltage, Vref, establishes
ratios rather than absolute values. In this design, the input-amplifier threshold voltage level, VT. The
excellent stability of the threshold level can be design is such that there is 1:1 correspondence
maintained despite component variations and changes between the applied reference voltage, Vref. and the
in bias levels. The capability of multiple-input ampli- nominal threshold voltage level, VT. The reference
fiers increases the versatility of the design. and input amplifiers use identical circuit configura-
tions; therefore, changes in bias levels introduced into
The basic circuit is used to implement several sense the input amplifier, through changes in temperature
amplifier designs. Additional logic circuitry is added or power-supply voltage levels, are compensated by
to the strobe-gate output to provide versatile sensing similar changes in the reference amplifier.
functions. The outputs of two or more input ampli-
fiers can be combined to implement multiple-input The collector reference voltage, supplied by the
amplifiers, a function not previously available in reference amplifier, can be used to control the
integrated form. The d-c coupled design eliminates threshold-voltage level of more than one input ampli-
many of the problems associated with overload fier, thereby establishing equal threshold levels to all
recovery time and threshold shift (with high input of the input sense channels simuitaneousiy.

repetition rates) usually encountered in sense ampli-
fier designs that use reactive coupling components.

w REFERENCE K INPUT
r AMPLIFIER T AMPLIFIER ———’"‘
Vees - -
COLLECTOR
REFERENCE VOLTAGE

[ BUS

T0
- —-—4- OUTPUT
CIRCUIT

| F 1[7
GND 01
STROBE L TO ADDITIONAL
INPUT AMPLIFIERS
- Al
Vyef = 20mV INPUTS
4 AZ)

Vee. | R 4 --

1

Patent pending FIGURE A—BASIC SERIES 7520 SENSE-AMPLIFIER CIRCUIT
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SERIES 7520
SENSE AMPLIFIERS

circuit operation (continued) SN7520 and SN7521 circuit (continued)
The second stage of the input ampiifier isa TTL gate. or register that is set by signais at the differential-
The gate provides the threshold action for the input input terminals. Reset of the register is performed at
sense channel and provides a convenient point in the the Gz input. Capacitive coupling from output Z to
circuit to accomplish the strobe function. The Gy results in output pulse stretching. In either
differential-input sense signal switches the output of connection, complementary output levels are avail-
the TTL gate only when the strobe input voltage is able. The gate and strobe inputs and the outputs are
higher than the logic input threshold voltage. The compatible with standard TTL logic. The input
strobe input, therefore, provides the sense amplifier function of SN7520/SN7521 can be expanded by
with the capability of time discrimination, allowing connecting the Y output of SN7522/SN7523 to the
the input signal to be detected when the Gy input of the circuit being expanded.

signal-to-noise ratio is at a maximum.

SN7522 and SN7523 circuit
The logic inputs (i.e., gate and strobe) of Series 7520

sense amplifiers are designed to be compatible with This circuit is a dual-channel sense amplifier with the

Series74 TTL digital integrated circuits. The preamplifiers connected to a common output stage.
The output circuit features an open-collector output
which permits two or more of these outputs to be
connected in the wire-AND configuration. Each
package includes a load resistor that may be used as
assured each of the gate and strobe inputs. This is the output pull-up resistor. High sink-current
accomplished by testing each logic input under capability is a feature of this design, and a separate
standard Series 74 test conditions, i.e., 2 volts for ground terminal is used for the output circuitry.
high-level input condition and 0.8 voit for iow-level These devices can also be used as input expanders for
input conditions. Since the guaranteed minimum the SN7520/SN7521 circuit.

high-level output voltage is 2.4 volts and the

multiple-emitter transistors are utilized to provide
inherent  switching-time advantages over other
saturated-logic schemes. The same guaranteed noise
margin and logic threshold voltage as for Series 74 are

guaranteed maximum low-level output voltage is 0.4 INPUTS
volt, a minimum noise margin of 0.4 volt is assured at
each input. STROBE Sp
OUTPUT Y
. INPUTS
SN7520 and SN7521 circuit

STROBE Sg
GATE G

This circuit is a duai-channel sense amplifier with the
preamplifiers connected to a common output stage
and a complementary output stage. The output
circuit is composed of two cascaded NAND gates, logic: Y =G (A +Sp) (B +5g)
each with external gate inputs. External connection

of the Z output and the Gy input results in a flip-flop SN7524 and SN7525 circuit

FIGURE C
SN7522/SN7523 LOGIC DIAGRAM

weurs JAT This circuit features two completely independent
A2 sense amplifiers in a single package. Each channel
STROBE S, OuTPUT Y features high fan-out capability.
B1
INPUTS ouTPUT 2

82 A1
STROBE Sg 'NPUTS{AZ;—:ED—Q

OUTPUT 1W

caTesq OY STROBE 1S

Gz 241

INPUTS

FIGURE B A2 OUTPUT 2w

SN7520/SN7521 LOGIC DIAGRAM STROBE 2S

. . , FIGURE D
logic: Y =Gy+A-Sp+B-5g SN7524/SN7525 LOGIC DIAGRAM
z2=Gz+Y SN75234/SN75235 SAME EXCEPT INVERTED OUTPUT

= G A s B + g,
2=Gz+ Gy {A+Sa) (B+Sp) logic: W = AS for SN7524 and SN7525

W = AS for SN75234 and SN75235
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SERIES 7520
SENSE AMPLIFIERS

SN7526 and SN7527 circuit

This circuit is a dual-channel sense amplifier with the
preamplifiers connected to a D-type flip-flop with
external clear and preset inputs. A delay between the
strobe input terminals and the clock input of the
flip-flop ensures that data is set up at the D input of
the flip-flop prior to clocking.

PRESET

A1

INPUTS
Az
Sa

STROBES
S

CLEAR

FIGURE E

SN7526/SN7527 LOGIC DIAGRAM

logic: See truth table on page 14.

SN7528 and SN7529 circuit

This circuit features two separate single-preamplifier
sense amplifiers in a single package. The output of
each preamplifier is available as a test point. These
test points can be used to observe the amplified core
signal to facilitate accurate strobe timing. When using
-this device, care should be taken to avoid coupling
the strobe signal or other stray signals to the test
point. Excessive loading of the test point is also to be
avoided. The result of either coupling or loading will
be a change in the threshold voltage of the device.
The output circuit of each channel features a simple

TTL gate configuration with a high fan-out
capability.
TEST POINT 2°p, TEST POINT 1P
1A1
INPUTS {Az::[>_ OUTPUT W

STROBE 15 0———

2A1
INPUTS ﬂ,u:D_‘ F—oouteut 2w
STROBE 52
FIGURE F
SN7528/SN7529 LOGIC DIAGRAM

SN75234, SN75235, SN75238, SN75239 circuits

These dual sense amplifier circuits are the same as
SN7524, SN7525, SN7528, and SN7529,
respectively, except that an additional stage has been
added to the output gate to provide an inverted
output. Compared to using a separate gate for
inversion, not only is package count reduced, but less
propagation delay is added.

reference voltage considerations

These sense amplifiers feature a variable-threshold
voltage level with simultaneous adjustment of both
sense channels or both sense amplifiers by a single
reference voltage. The operating threshold voltage
level of the input amplifiers is established by and is
approximately equal to the applied reference input
voltage, Vyef. Several methods may be used to supply
this reference voltage; however, methods given here
will be limited to the discussion of fundamental
design considerations. These sense amplifiers are
recommended for use in systems requiring threshold
voltage levels of £15 to 240 mV.

A simple method of generating the reference voltage
is the use of a resistor voltage divider from either the
positive (Vcc+) or negative (Voc—) voltage supplies.
See Figure G. This type of voltage divider may be
used to supply an individual reference amplifier or to
supply a number of paralleled reference amplifiers.
The bias current required at the reference amplifier
input is low (nominaily 30 uA); therefore, voitage
dividers of this type may normally be operated with
very low current requirements. In noisy environ-
ments, the use of a filter capacitor across the inputs is
recommended. By locating the capacitor as close to
the device terminals as possible, noise and stray
signals will be presented common-mode to the
reference amplifier and thus be rejected.

SN75238/SN75239 SAME EXCEPT INVERTED OUTPUT

logic: W = AS for SN7528 and SN7529
W = AS for SN75238 and SN75239

R1
Vees »
R2

REFERENCE
w AMPLIFIER

it

AL
7

R2 --
REFERENCE
Vee AMPLIFIER
R1

FIGURE G
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SERIES 7520
SENSE AMPLIFIERS

input line layout considerations

input sensitivity and device speed require adequate precautions in the routing of signal input and reference lines to
prevent noise pickup. Bypassing of supply and reference inputs at the device with low-inductance disc ceramic
capacitors, and use of a good ground plane to separate strobe and output lines from sense and reference input lines, is
recommended.

sense-input termination resistor considerations

Termination resistors are intentionally omitted from
the sense-input terminals so the designer may select
resistor values which will be compatible with the SENSEINPUT
particular application. Matched termination resistors, SENSE LINE AMPLIFIER
(RT, Figure H), normally in the range of 268 to
200 Q each, are required not only to terminate the
sense line in a desired impedance but also to provide a
d-c path for the sense-input bias currents. Careful
matching of the resistor pairs should be observed or

\

i—d

FIGURE H

effective common-mode rejection will be reduced.

output drive capability

The output circuits of these sense amplifiers feature the ability to sink or supply load current, This capability permits
direct use with both TTL- and DTL-type loads. The open-collector output of the SN7522/SN7523 circuit may be
connected to similar outputs to perform the wire-AND function. Load currents {out of the output termina!) are
specified as negative values. Arrows on the d-c test circuit indicate the actual direction of current flow.

logic input current requirements

Logic input current requirements are specified at worst-case power-supply conditions over the operating free-air
temperature range of 0°C to 70°C. The logic input currents are identical to and compatible with Series 74 TTL digital
integrated circuits. Each logic input of the multiple-emitter input transistors requires no more than a 1.6-mA flow out
of the input at a low logic level. Each input emitter requires current into the input when it is at a high-logic level. This
current is 40 uA maximum. Currents into the input terminals are specified as positive values. Arrows on the d-c test
circuits indicate the actual direction of current flow.

absolute maximum ratings (over free-air temperature range unless otherwise noted)

Supply voltages (see Note 1)

Veer 7V
VEC— + v v e e e e e e e e -7V
Differential input voltage, VD OF Vref - - « « « « « « o+« o o e s e e e e BV
Voltage from any input to ground (see Note 2) e e e e e e e e e 55V
Operating free-air temperature range, TA = - - -+« « « + o . o - e e e e 0°Cto 70°C
Storage temperature range, Tstg - - - « - - - s s oo ocososos et st s —55°C to 160°C

recommended operating conditions

MIN NOM  MAX UNIT

Vees fseeNote 1) . o o L o o o e 4.75 5 5.25 \
Veogo (seeNote 1) . o . . o o o oo e —4.75 -5 —5.25 \Y
Vyef U T T 15 40 mV

NOTES: 1. These voltage values are with respect to network ground terminal.

2. Strobe and gate input voltages must be zero or positive with respect to network ground terminal.
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CIRCUIT TYPES SN7520,SN7521
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS

TRUTH TABLE JORN
INPUTS OUTPUTS DUAL-IN-LINE PACKAGE (TOP VIEW)
2 )B( GLY GXZ S)? SXB : Gzz v STFS!OBE GéTE OUTPUTS STgOBE GATE
— cc+  Sa Yy v Z B Gz GND
H X X X H X|H Gz
X H X X X H|H G Bl fjuljnijwl]9
L L H X X X|L H
L X H X X LlL H
X L H X L x!lL H
X X H X L L|{L H »
X X X L X X|x H
definition of logic levels l 1 ” 2 || 3 || 4 || 5 || 6 H 1 ” 8 l
n Coxt AT A2 V¢ 4V BT BZ, Voo
INPUT ] L X INPUTS INPUTS

B AorBt | Vip >Vt max | V|p < VT min| Irrelevant positive logic: Y = GY *A-S,+B - SB

Any GorS | V| =V g min | V| <V|_max | Irrefevant Z=§Z+7

Z=G,+Gy(A+5,)(B+5y)

TA and B are differential voltages {V|p) between A1 and 4 Y A B
A2 or B1 and B2, respectively. For these circuits, Vipis
considered positive regardless of which terminal of each
pair is positive with respect to the other.

electrical characteristics (unless otherwise noted Vco+ =5V, Vee—=-5V,Ta =0°C to 70°C)

TEST ]
PARAMETER TEST CONDITIONS MIN Typi MAX |UNIT
FIGURE
SN7520 1 15 19
. - Vrief = 15mV
v Differential input threshold 1 SN7521 8 15 22 v
m
T Joltage (see Note 3, page 17) SN7520 36 40 44
Vyef = 40 mV
SN7521 33 40 47
Vgt =40mV, V =V
Common-mode input firing ref i is) tH
Vice none | Commoi-mode input pulse: +2.5 \
voltage (see Note 4, page 17)
tr < 16 ns, tf < 15 ns, ty =50 ns
IiB Differential-input bias current 2 Vee+ =526V, Voo—=-5.25V, Vip=0 30 75 uA
lio Differential-input offset current 2 Vce+ =525V, Vee-=-5.25V, Vp=0 0.5 uA

High-level input voltage
ViH . 3 2 \
(strobe and gate inputs)

Low-level input voltage

ViL ; 3 08| Vv
(strobe and gate inputs)

VoH High-level output voltage 3 Vee+ =475V, Voo =—-4.75V, oy = —400 pA 2.4 4 \

VoL Low-ievel output voltage 3 Vee+ =475V, Vee—=—-475V, IgL =16 mA 0.25 0.4 \

™ High-level input current 4 Vee+=5.26V, Voe—=-5.25V, Vig=24V 40| kA
(strobe and gate inputs) Vee+ =525V, Voo =-525V, V|y=525V 1] mA

yo  owevel input current 4 | Vege=525V, Voe.=-525V, V| =04V -1 -18]| mA

{strobe and gate inputs)

Short-circuit output

I = = — —
0os(y) current into Y 5 Vee+ =525V, Vee- 525V 3 51 mA

Short-circuit output

l0si(2) current into Z 5 Vee+=5.25V, Vg =-525V -2.1 =35 mA

Icc+  Supply current from Vect 6 Vee+ =625V, Voo =—5.25V, Tp=25"C 28 40| mA
Icc—  Supply current from Voo 6 Vee+=58.25V, Voo =—5.25V, Ta=25°C -14 -20] mA
Al typical values are at Vg =5 V, Voo = —5 V, Tp = 25°C.
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CIRCUIT TYPES SN7520,5N7521
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS

switching characteristics, VGc+ =5V, Vcc— = —5 V, Cext > 100 pF, TA = 25°C

PROPAGATION DELAY TIMES TEST
TEST CONDITIONS MIN  TYP MAX | UNIT
SYMBOL FROM INPUT | TO OUTPUT | FIGURE
t 25 40
PLH(DY) A1-A2 OR B1-B2 Y 32 | C_=15pF, R_=288Q ns
tPHL(DY) 20
1| 30
PLH(DZ) A1-A2 OR B1-B2 z 32 | cL=15pF, R_-2889 ns
tPHL(DZ) 35 55
- 15 30
PLHISY) STROBE A OR B Y 32 | cL=15pF, RL-2880 ns
tPHL(SY) 20
t 30
PLH(EZ) STROBE A OR B z 32 | cL=15pF, R _-2880 ns
tPHL(SZ) 35 55
B | 15 25
PLH(GY, ¥) GATE Gy % 33 | CL=15pF, R =288Q ns
tPHLIGY, Y) 10
[ 15
PLHIGY, 2) GATE Gy z 33 | CL=15pF, R_=288Q ns
tPHL(GY, Z) 20 30
T 15
IPLHIGZ, 2) GATE Gz z 34 | cL=15pF, R_=288Q ns
tPHL(GZ, Z) | 10 20
typical recovery and cycle times, Vcc+ =5V, Vce— = —5V, Cext > 100 pF, Tao =25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Differential-input overload recovery time Differential Input Pulse:
torD 20 ns
(see Note 5) Vip=2V, t=t;=20ns
Common-mode-input overload recovery Common-Mode Input Pulse:
torC 20 ns
(see Note 6) Vic=*2V, t=t=20ns
teyclmin) Minimum cycle time 200 ns
NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-

overload signal prior to the strobe-enable signal.
6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-

input overload signal prior to the strobe-enable signal,

schematic

/—‘
Al . R
INPUTS O_C | ‘ T v
A2 B $ % % % §
’ ;.JV%\/ ~ | - OUTPUT Z
STROBE S - /,ﬂr% FJ(L\_\
N IS G =
B - L
B1— | | — § P E
L
INPUTS — — T i . GNB
B2 ev—* ¢~ |GATE GATE
STROBE S T F |6 | o
B L Y 5 z
(VS p— A °
ce- ¢ g ! OUTPUT
s e v
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CIRCUIT TYPES SN7522, SN7523
DUAL-CHANNEL SENSE AMPLIFIERS

TRUTH TABLE

INPUTS OUTPUT JORN
A B G Sa Se A DUAL-IN-LINE PACKAGE (TOP VIEW)
L L H X X H :
L X H X L H STROBE GATE GND QYT sTROBE GND
X L H L X H Vecr Sa G 2 Y S R 1
X X H L L| H LRERCRRR AR RARANRINIR REN]
X X L X X L
H X X H X L
X H X X H L
definition of logic levels
INPUT H L X
Aor Bt Vip 2 Vtmax | Vip < V1 min | irrelevant
ip-_TTH) DT ifl2s[]«fls[s[]7[]8
3 Any GorS | V|2 Vigmin | Vj < VL max | lrrelevant
Coxt \ A1 A2, Vit +Voo BT B2, Vooo
TA and B are differential voltages (V1p) between AT and INPUTS INPUTS
A2 or B1 and B2, respectively. For these circuits, V|p is . ) —_ = —
considered positive regardless of which terminal of each positive logic: Y = G(A + SA)(B + SB)

pair is positive with respect to the other.

electrical characteristics (unless otherwise noted Vee+ =5V, Voo =-5V, Ty =0°C to 70°C)

TEST
PARAMETER TEST CONDITIONS MIN  TYP{ MAX [UNIT
FIGURE
SN7522 11 15 19
o Vief = 15 mV
v Differential input threshold 2 SN7523 8 15 22 v
m
T voltage (see Note 3, page 17) SN7522 36 40 44
Vief =40 mV
SN7523 33 40 47
Vief=40mVv, V =V
Common-mode input firing ref . 1(s) tH
VICE none | Common-mode input pulse: +2.5 \
voltage (see Note 4, page 17)
ty < 15ns, tf < 15 ns, tw = 50 ns
B Differential-input bias current 2 Vees=5.25V, Voo =-56.25V, Vip=0 30 75| uwA
o Differential-input offset current 2 Vee+=525V, Voo =-56.25V, V)p=0 0.5 HA
High-level input voltage
vig 9 fnput volteg 8 2 v
(strobe and gate inputs)
Low-level input voltage
\ 8 .

L (strobe and gate inputs) 08 v
VoH High-level output voltage 8 Vee+ =4.75V, Vee—=-4.75V, IgH = —400 A 2.4 4 Vv
VoL Low-level output voltage 8 Vee+ =475V, Voo—=—4.75V, lgL =16 mA 0.25 0.4 v
| High-level input current 9 Vee+=5.25V, Vee—=-5.25V, V=24V 40| uA

H (strobe and gate inputs) Vee+ =525V, Veg-=-525V, V=525V 1 mA
| Lowlevel input current 9 |vees=525V, v 525V, Vi =04V 1 16| ma
=b5. , __ =—5. , =0. - —1. m
'L (strobe and gate inputs) cer cc It
loH  High-level output current 10 Veer =475V, Voo =-4.75V, Vp=525V 250 | wuwA
lpg  Short-circuit output current 1M1 Vee+=5.25V, Vee—-=-525V -2.1 —-3.5| mA
lcc+  Supply current from Voot 6 Vec+=5.25V, Voo-=-525V, Tp=25C 27 40| mA
Icc— Supply current from Vee— 6 Vec+=5.25V, Vgo—=-56.25V, Ta=25C -15 20 mA
LAIl typical values are at Veec+ =5V, Veg—=—5V, Ta = 25°C.
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CIRCUIT TYPES SN7522, SN7523

DUAL-CHANNEL SENSE AMPLIFIERS

switching characteristics, VcC+ =5 V, VoCc— = -5V, Cext > 100 pF, TAa = 25°C

PROPAGATION DELAY TIMES TEST TEST CONDITIONS MIN IVP  MAX | UNIT
SYMBOL FROM INPUT TO OUTPUT | FIGURE
T : 20
PLH(D) A1-A2 OR B1-82 % 35 | cL-15pF, R_=2880 ns
tPHL(D) ' 30 45
1 0
PLHIS) STROBE AOR B % a5 | cL=15pF, R_=2880 2 ns
TPHL(S) 20 40
10
fPLH(G) GATE Y 36 | CL=15pF, R_=2889 ns
tPHLIG) 15 25
typical recovery and cycle times, VcC+ =5 V,Vce—=-5V, Cext > 100 pF, TA =25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
. Differential-input overload recovery time Differential Input Pulse: 20
orb {see Note 5) ) VID=2V, t=t;=20ns ne
Common-mode-input overload recovery Common-Mode Input Pulse: 20
forC {see Note 6) Vic=%2V, tr=t;=20ns ns
teycl{min) Minimum cycle time 200 ns

NOTES: 5.

input-overload signal prior to the strobe-enable signal.

6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-

input overload signal prior to the strobe-enable signal.

Differential-input overload recovery time is the time necessary for the device to recover from the specified differential

schematic
VCC+ L
‘{ ad Cext
+ <
: [
Vet ’_j
_ :
T
A1 PN
INPUTS A
A2 3 1 e %—o R_
1
STROBE A o—— LA OUTPUT Y
411
B1 ¢
GND 2
INPUTS L3
a2 - S GATE
e —
STROBE B 6— e
Vee-°
o GND 1
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CIRCUIT TYPES SN7522, SN7523
DUAL-CHANNEL SENSE AMPLIFIERS

APPLICATION DATA
combined fan-out and wire-AND capabilities

The open-collector TTL gate, when supplied with a proper load resistor (R L), may be paralleled with other similar TTL
gates to perform the wire-AND function, and simultaneously, will drive from one to nine Series 54/74 loads. When no
other open-collector gates aré paralleled, this gate may be used to drive ten Series 54/74 loads. For any of these
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current (through
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise
above the low level even if ene of the paralleled outputs is sinking all the current.

In both conditions (low and high level} the value of Ry_is determined by:

VRL
Ry =—21=

where VR is the voltage drop in volts, and IR is the current in amperes.

high-level (off-state) circuit calculations (see figure 1)

The allowable voltage drop across the load resistor (VR ) is the difference between Vcc applied and the VoH level
required at the load:

VRL = VYcc — VOH min

The total current through the load resistor (IR} is the sum of the ioad currents {I1H) and off-state reverse currents
(loH) through each of the wire-AND-connected outputs:

IRL=7n°*1loH +N ¢ )y to TTL loads
Therefore, calculations for the maximum vatue of RL would be:

Vee = VOH min

R T —
L (max) P P N P

where 7 = number of gates wire-AND-connected, and N = number of TTL joads.

o VCC
RL i»
TTL LOADS
Do‘ Calculation:

AL __Ycc — VOH min

)—-D)— (max) n+lgH+N- Iy
R - 5-24 o 26 23210

Lmax) = 5501 + 0.00012 0.00112

—— oFF No3
N-fyy=3- 40uA
'on
n=4

n-loy =4 250 uA

FIGURE 1—HIGH-LEVEL CIRCUIT CONDITIONS
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CIRCUIT TYPES SN7522, SN7523
DUAL-CHANNEL SENSE AMPLIFIERS

APPLICATION DATA
jow-ievel (on-state) circuit calculations {see figure J)

The current through the resistor must be limited to the maximum sink-current of one output transistor. Note that if
several output transistors are wire-AND connected, the current through R may be shared by those paraileled
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level
periods, the current must be limited to 16 mA, the maximum current which will ensure a low-level maximum of 0.4
volt.

Also, fan-out must be considered. Part of the 16 mA will be supplied from the inputs which are being driven. This
reduces the amount of current which can be allowed through Ri.

Therefore, the equation used to determine the minimum value of R would be:

R L Vee — VoL max
Limin) oL capability — N « Iy

Calculation:

I8 I ) RLimin) = 75 capability — N - igL
— ad

i

W ___5-04 48 - w10
Limin) = 5076 —0.0048 % ~ go112 - 4109

“ore)— e

I
111
mn
m
T

Pt
(11
‘?
9
m
T
5
]
*

L Vee — VoL max
L

TCurrent into OFF outputs is negligible at the low logic level.

MAXIMUM I, CAPABILITY
OF ONE OUTPUT =16 mA FIGURE J—LOW-LEVEL CIRCUIT CONDITIONS
.. . . TABLE 1
driving series 54/74 loads and combining outputs
: FAN-OUT WIRE-AND OUTPUTS
. - R : TOTTL
Table 1 provides minimum and maximum resistor LOADS 1107
values, calculated from equations shown above, for 1 1 319
driving one to ten Series 54/74 loads and wire-AND 2 359
connecting two to seven parallel outputs. Each value i ‘:;g
shown for one wire-AND output is determined by the 5 575
fan-out plus the cutoff current of a single output 3 718
transistor. Extension beyond seven wire-AND con- 7 958
nections is permitted with fan-outs of seven or less if 8 1437
a valid minimum and maximum R|_is possible. When 9 2875
. X . 10 40008
fanning-out to ten Series 54/74 loads, the calculation UM N
for the minimum value of R| indicates that an ISTOR VALUE IN OHMS
infinite resistance should be used (VRL +0 =) £—All values shown in the table are based on:
however, the use of a 4-kS) resistor in this case will High-level conditions: Vg = 5 V., VOH min = 24 V
satisfy the high-level condition and limit the low level Low-level conditions: Vgc = 5 V., VOL max = 04V
to less than 0.43 volt. )S—Not recommended crAnot possible. o
§ _The theoretical value is <. See explanation in texi.
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CIRCUIT TYPES SN7524, SN7525

DUAL SENSE AMPLIFIERS

TRUTH TABLE

INPUTS | OUTPUT
A s w
H H H
L X L
X L L
definition of logic levels
INPUT H L X
At VID = VT max | VID < VT min | Irrelevant
S ViZViHmin | VI < VIL max | Irrelevant

TA is a differential voltage (V|p) between A1 and A2. For
these circuits, Vip is considered positive regardiess of

which terminal is positive with respect to the other.

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)
OUTPUT ___OUTPUT
STROBE 1y GND oy STROBE GND
Vees s 2 25 NG 1
BB frz{ingjwofl9
I
_____ J beceeo
i 213 (145|611 7(]8
Coxt JAT 1A2 —V¢ V0 ZAT 27, Voo
INPUTS INPUTS

positive fogic: W= AS

NC—No internal connection

electrical characteristics (unless otherwise noted Vee+ =5V, Veg—-=-5V, Tp= 0°C to 70°C)

TEST
PARAMETER TEST CONDITIONS MIN  TYPi maX |[uNnIT
FIGURE
SN7524 11 15 19
. s Vref = 15 mV
v Differential-input threshold 12 SN7525 8 15 22 v
m
T voltage {see Note 3, page 17) SN7524 36 40 a4
Ve = 40 mV
SN7525 33 40 47
R - Vief=40mV,  V(5)=V|y
Common-mode tf
Vicr MMOM-MOce Input tiring none Common-Mode Input Pulse: +2.5 \
voltage (see Note 4, page 17)
tr < 15ns, < 15 ns, tw = 50 ns
Differential-input bias
m 2 Vee+=5.25V, Voo =—5.25V, Vip=0 20 75 uA
current
; Differential-input offset 2 v =55V vV - B25V. Vin=0 05 A
10 Cirrent CC+ =5 + YeC- T + YID : #
High-level input voltage
V| 13 2 v
IH (strobe inputs)
Low-level input voltage
ViL Vel Py 9 13 08| v
(strobe inputs)
VoH High-level output voltage 13 Vee+=4.75V, Voe— =—4.75V, Igy = —400 pA 2.4 4 v
VoL Low-level output voltage 13 Vce+=475V, Vee—=—4.75V, IgL = 16 mA 0.25 0.4 v
| High-leve! input current 14 Veer =525V, Voo =-5.25V, Viy=24V . 40 | pA
™M (strobe inputs) Vet =5.25V, Voo = 525V, Vip =5.35V T mA
Low-level input current
I 14 V =525V, Vgog—-=-5.25V, V| =04V -1 =16 A
I (strobe inputs) e+ ce I "
log  Short-circuit output current 15 Vee+=5.25V, Vpog—=-5.25V —-2.1 —-3.5 mA
lcc+  Supply current from Vee+ 6 Vee+=5.25V, Veg_ =-5.25V, Tp=25C 25 40 | mA
lcc— Supply current from Vee— 6 Vee+=5.25V, Vee—=-5.25V, Ta= 25°C -15 —20 mA
TAIl typical vaiues are at Vey = 5V, Ve = —5 V, Tpa=25°C.
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CIRCUIT TYPES SN7524, SN7525
DUAL SENSE AMPLIFIERS

switching characteristics, VcC+ =5V, VcC— = —5 V, Cext > 100 pF, TA = 25°C

PROPAGATION DELAY TIMES TEST TEST CONDITIONS MIN TYP MAX | UNIT
SYMBOL FROM INPUT TO OUTPUT FIGURE ) ) N
1 25 40
PLH(D) A1-A2 w 37 CL=15pF, RL_-288Q ns
TPHL(D) 20
1 15 30
PLH(S) STROBE w 37 CL=15pF, R_ =288Q ns
tPHL(S) 20
typical recovery and cycle times, Vcc+ =5V, VeCc—-=-5V, Cext > 100 pF, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Differential-input overload recovery time Differential Input Pulse:
torD 20 ns
(see Note 5) Vip=2V, tr=t=20ns
. Common-mode-input overioad recovery time Common-Mode Input Pulse: 2
S
orC {see Note 6) Vic=*2V, t=t=20ns "
teyel(min) Minimum cycle time 200 ns
NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-
overload signal prior to the strobe-enable signal.
6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-
input overload signal prior to the strobe-enable signal.
schematic

+
Vref

INPUTS

INPUTS

VCC+ o—

j—*
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o

o A

STROBE 1S o——

——0 OUTPUT 1W
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CIRCUIT TYPES SN7526, SN7527
'DUAL-CHANNEL SENSE AMPLIFIERS WITH OUTPUT DATA REGISTERS

TRUTH TABLE

INPUTS AT TIME OF STROBE TRANSITION OUTPUTS
A B Sa Sg Q Q
H X 1 L H L
H X + + H L
X H L t H L
X H 1 1 H L
L L + 1 L H
L X 1 L L H
X L L t L H
X X H t No Change
X X t H No Change

NOTES: A. H = high level (steady state), L = low level (steady state),

= transition from low level to high level, X = irrelevant.

B. information at the inputs is transferred to the outputs on the

positive-going edge of the strobe pulse.

definition of logic levels

INPUT H L
Aor Bt VID Z VT max | VID < VT min
SpaorSg | ViZViHmin | VI <VIL max

TA and B are differential voltages {(V|p) between A1 and

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)
STROBE OUTPUTS grRoBe
Veer Sa cLear”@ Q' Sg PRESET GND
Bl fapjrinijol]9
T
L 2 o l
CLEAR PRESET
CLOCK D
‘5‘1
1 2113141516} 71])8
NC AT A2 N Ve BT B2, Vgoo
INPUTS INPUTS

positive logic:

Low input to preset sets Q to high level.

Low input to clear resets Q to low level.
Preset and ciear dominate aii other inputs.

NC—Ne internal connection

recommended operating conditions

A2 or B1 and B2, respectively. For these circuits, Vipis — MIN MAX | UNIT
considered positive regardless of which terminal of each Width of clear or preset pulse, ty, 30 ns
pair is positive with respect to the other. Width of strobe pulse, t,, 30 ns
Input setup time, tsetup?® 20 ns
Input hold time, thoig® 5 ns
electrical characteristics (unless otherwise noted Vgc+ =5V, Vgg—= -5V, TA = 0°C to 70°C)
TEST =
PARAMETER FIGURE TEST CONDITIONS MIN TYPY MAX ;UNIT
SN7526 1 15 19
=1
v,  Differential input thres iold . Vret =15 my SN7527 8 15 2] o
T Votage (see Note 3, pag~ 17) Ve - 20my SN7526 36 40 44
ref SN7527 3340 47
= vV =
Common-mode input firing V,ref domv, is) AVIH
VicF voltage {see Note 4, page 17) none | Common-Mode lnput Pulse: 25 v
- pag 1, < 15 ns, tf< 15 ns, ty = 50 ns
i Differential input bias current 2 Vee+=525V, Vec—=-525V, V|p=0 30 75 | uA
ljo  Differential-input offset current 2 Vec+=5.25V, Vge—=-525V, V|p=0 0.5 HA
High-level input voltage at
ViH strobe, preset, and clear inputs 7 2 v
Low-levei input voltage at
Vil strobe, preset, and clear inputs i 08
VoH High-level output voltage 17 Vee+ =475V, Voo—=—4.75V, IgH = —400 uA 24 3.6 v
VoL Low:-level output voltage 17 Veer =475V, Vee—=-475V, IgL = 16 mA 0.26 0.4 v
clear and strobe inputs 80
V =5 _=-525V =24
e High-level preset input 19 €C+=8.25V. Vee 528V, Vi =24V 120 A
input current clear and strobe inputs 2
1 V =525V, Vce- = -5. , VIH=5.25V
preset input ® CC+ + Vee 525V 1H=52 3 mA
Low-level clear and strobe inputs -2 3.2
=5. Vee—=-525V, =0.
I input current preset input 9 Voes =525V, Veo 5 ViL=04v -3 48 ™A
los _ Short-circuit output current§ 18 Vee+ =525V, Vog-=-5.25V —18 —57 | mA
icc+  Supply current from Vet 6 Vec+ =625V, Vee_=-525V, TA=25C 27 40 | mA
IcC—  Supply current from Vo 6 Vee+ =525V, Voe—=-525V, Tao=26"C -0 -20 | mA

ﬂThese are in addition to the conditions on Page 5. See waveforms in Figure 30.
Setup time is the interval immediately preceding the positive-

must be maintained at the input to ensure its recognition.

PHold time is the interval immediately following the positive-

must be maintained at the input to ensure its continued recognition.
Al typical values are at Vegs = 5 V, Vog = —5 V, Ta = 25°C.
Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one secand.

going edge of the strobe pulse during which interval the data to be recognized

going edge of the strobe pulse during which interval the data to be recognized
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CIRCUIT TYPES SN7526, SN7527
DUAL-CHANNEL SENSE AMPLIFIERS WITH OUTPUT DATA REGISTERS

switching characteristics, Vcc+ =5V, Vcc—=-5V, Ta=25°C

PROPAGATION DELAY TIMES TEST TEST CONDITIONS MIN IYP  MA
SYMBOL FROM INPUT | TO OUTPUT | FIGURE X} UNIT
t 25 45
PLH(SQ) STROBE Sp or Sg. a 38 |CL=15pF, R _=-288% ns
tPHL{SQ) 30 45
1 Q) = 25 45
PLH(SQ) STROBE Sp or Sg a 38 |CL=15pF, R_=288Q ns
tPHL(SQ) 30 25
1] o] 15 2
PLH(CQ) CLEAR 38 |CL=15pF, R_=-2880 5 1w
tPHL(CQ) a 20 40
1 Q 1 2!
PLH(PQ) PRESET 38 |CL=15pF, R =288 ° 5 1 ns
PHL(PD) a 20 40
typical recovery and cycle times, Vec+=5V,Vcc—=-5V, Ta= 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Differential-input overload recovery time Differential Input Pulse: 3
torD 20 ns
(see Note 5) Vip=2V, t=t=20ns
Common-mode-input overload recovery time Common-Mode Input Pulse:
torC 20 ns
(see Note 6) Vic=%2V, t=t=20ns
teye(min) Minimum cycle time 200 ns
NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-

overload signal prior to the strobe-enable signal.

6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-

input overload signal prior to the strobe-enabie signal.

schematic

CLEAR

Veer

+Vref

ref
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CIRCUIT TYPES SN7528, SN7529
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS

TRUTH TABLE

INPUTS | OUTPUT
A s w
H H H
L X L
X L L
definition of logic levels
INPUT H L X
At VID Z VT max | VID < VT min | Irrelevant
S VIZ ViH min | VIS VIL max | Irrelevant

TA is a differential voltage (Vp) between A1 and A2. For
these circuits, V|p is considered positive regardless of
which terminal is positive with respect to the other.

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)

strose OUTRUTS srpoge
Vec: 1P 15 W 2W' 28 2P GND
16 njjuw|s

i e« fsHsH7s

ext AT TA2 Vi Vo 2AT 2A2 Voo

positive logic: W= AS

electrical characteristics (unless otherwise noted Vgc+ =5V, Vgec— = -5V, Ta = 0°C to 70°C)

TEST
PARAMETER TEST CONDITIONS MIN TYPI MAX |UNIT
FIGURE
SN7528 11 15 19
) o Vief = 15 mV
v Differential-input threshold 20 SN7529 8 15 22 v
m
T voltage (see Note 3, page 17) SN7528 36 40 44
Vief =40 mV
SN7529 33 40 47
Vi =40mV, V =V
Common-mode input firing ref m Hs) 1H
Vice none | Common-Mode Input Pulse: 2.5 Vv
voltage (see Note 4, page 17)
ty < 15 ns, 1t < 15ns, tw = 50ns
Differential-input bias
g 2 Vee+ =525V, Voo =—625V, Vip=0 30 75| uwA
current
| Differentiai-input offset 2 v 525V V = —B25V. Vim=0 0.5 A
10 current CC+=> -+ Yee- ’ YD ) K
High-level input voltage
vy | oevelinputvoliag 21 2 v
(strobe inputs)
Low-level i t volt
viL ow. v? input voltage 21 08 v
{strobe inputs)
Von High-level output voltage 21 Vee+ =475V, Vee—=-4.75V, IgH = —400 uA 24 4 v
VoL Low-level output voltage 21 Vee+ =475V, Voo~ =—-4.75V, IgL =16 mA 0.25 0.4 \
| High-level input current 22 Vge+=525V, Vee_=-525V, Vig=24V 40 | uA
H " (strobe inputs) Ve =525V, Voo = —5.25V, Vi =525V 1| mA
Low-level input current
| 22 Y =525V, Vgg—=-525V, V| =04V - —1. A
It (strobe inputs) ce+ =525 cc =0 ! 16 m
los  Short-circuit output current 23 Vee+ =525V, Vee—=-5.25V -2.1 -35| mA
Icc+  Supply current from Voo 6 Vee+=56.25V, Vee—=-5.25V, Ta=25C 25 40 | mA
lcc—  Supply current from Voo 6 Vee+=56.25V, Vee—=-5.25V, Tp=25C —-15 =20 | mA
£ AN typical values are at Ve = 5V, Vg = =5 V, Ta = 25°C.

3174

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 5012 » DALLAS, TEXAS 75222




CIRCUIT TYPES SN7528, SN7529
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS

switching characteristics, Vgc+ =5V, Vec—=—-5V, TA=25°C

PROPAGATION DELAY TIMES TEST :
- TEST CONDITIONS MIN TYP MAX | UNIT
SYMBOL FROM INPUT TO OUTPUT FIGURE
1 25 40
PLHID) A1-A2 w 39 CL=-15pF, R =288Q i
PHL(D) 20 ns
t 15 30
PLHIS) STROBE w 39 CL=15pF, R_=288Q ns
TPHL(S) 20 ns
typical recovery and cycle times, Vcc+ =5V, Vcc-=-5V, TA= 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Differential-input-overload recovery time Differential Input Pulse:
TorD 20 ns
{see Note 5) Vip=2V, 1 =20ns
. Common-mode-input overload recovery time Common-Mode Input Pulse: 20
ns
orC (see Note 6) Vic==22V, t=tf=20ns
teyclmin) Minimum cycle time 200 ns

NOTES: 3. The differential-input threshotd voltage (V) is defined as the d-c differential-input voltage (V|p) required to force the output of
the sense amplifier to the logic gate threshold voltage level.

4. Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the

specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable

present.

5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input

overload signal prior to the strobe-enable signal.

6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-

input overload signal prior to the strobe-enable signal.

schematic

Vees o—

Vref

TEST POINT 1P o
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2A2
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&
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CIRCUIT TYPES SN75234, SN75235
DUAL SENSE AMPLIFIERS

TRUTH TABLE

INPUTS | OUTPUT
A S w
H H L
L X H
X L H

definition of logic levels

INPUT H L X
At VID 2 VT max | VID < VT min | Irrelevant
S V12 ViH min | VI < VIL max | lrrelevant

A is a differential voitage (V)p) between A1 and A2. For
these circuits, V|p is considered positive regardiess of
which terminal is positive with respect to the other.

JORN
DUAL-IN-LINE PACKAGE (TOP VIEW)
OUTPUT ___OUTPUT
STROBE 1y GND g STROBE GND
Vees s 2 25 NC 1

B upjfl{jnifwolls

IRIRAIERIERIRRILEIREIR

NC AT 1A2, —V i +Voo 2A1 2A2, Voo
INPUTS INPUTS
positive logic: W= KQ,

NC—No internal connection

electrical characteristics (unless otherwise noted Vee+ =5V, Voe—=-5V,Tp = 0°C to 70°C)

TEST .
PARAMETER TEST CONDITIONS MIN  TYPT MAX |UNIT
FIGURE
SN75234 11 15 19
. L Vief = 15 mV
v Differential-input threshold 2 SN75235 8 15 22 v
m
T voltage (see Note 3, page 17) SN75234 36 40 44
Vief = 40 mvV i
SN75235 33 40 47
Vief=40mV, V =V
Common-mode input firing ref m is) IH
VicE none Common-Mode Input Pulse: 25 v
voltage (see Note 4, page 17)
tr< 15ns, % < 15 ns, ty = 50 ns
Differential-input bias
Ig 2 Vee+=5.25V, Veg—-=-56.25V, Vip=0 30 751 WA
current
| Differential-input offset 2 v =525V, V. =525V, Vip=0 0.5 A
10 current CC+= o » VCC— 7~ —o-  VID B L
High-level input voltage
v 2 A\
IH (strobe inputs) %
Low-level input voltage
VL wrievel input voltag 25 08| V
(strobe inputs)
Von High-level output voltage 25 Vee+ =475V, Vee—=—4.75V, loH = —400 uA 2.4 4 \
Voir Low-level output voltage 25 Vee+ =475V, Voo-=—-4.75V, lgL =16 mA 0.25 0.4 v
| High-level input current 2% Vee+=56.25V, Vog—=-5.25V, Vigy=24V 40 | uwA
H o (strobe inputs) Voot =525V, Voo - 525V, Vi =525V T mA
Low-level input t
m vrievel input curren 26 | Voes=5.25V, Voo =-6.25V, Vi =04V —1 16| mA
(strobe inputs) .
los  Short-circuit output current 27 Vee+=5.25V, Veg—=-5.25V —2.1 35| mA
lcc+  Supply current from Vee+ 6 Vee+=5.25V, Voo—=-525V, Tao=25C 25 40 | mA
lcc— Supply current from Vee- 6 Vec+=56.26V, Vog—=-6.25V, Ta= 25°C —15 —20 mA
Al typical values are at Voes = 5V, Veg_ = =5 V, Tp = 25°C.
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CIRCUIT TYPES SN75234, SN75235
DUAL SENSE AMPLIFIERS

switching characteristics, Vcc+=5V, Vcc—=-5V,TA=25°C

PROPAGATION DELAY TIMES TEST TEST CONDITIONS MIN TYP MAX | UNIT

SYMBEOL | FROMINPUT | TOOUTPUT | FIGURE
4 75

PLH(D) A1-A2 w 40 CL=15pF, R_=2889 ns
tPHL(D) 25 40
1

PLH(S) STROBE w 40 CL=15pF, R_-288Q 25 ns
PHL(S) 15 30

typical recovery and cycle times, Vcc+ =56V, Vcec— = -5V, Ta=25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Differential-input overload recovery time Differential Input Pulse:
forD (see Note 5) Vip=2V, tr=t;=20ns 0 ne
. Commeon-mode-input overload recovery time Common-Mode Input Pulse: 20
orC {see Note 6) Vic=%2V, t=t=20ns s

teyclmin) Minimum cycle time 200 ns

NOTES: 5. Differential-input overioad recovery time is the time necessary for the device to recover from the specified differential-input-
overload signal prior to the strobe-enable signal.
6. Common-mode-input overioad recovery time is the time necessary for the device to recover from the specified common-mode-
input overload signal prior to the strobe-enable signal.

schematic
L I
o
+ r
Vref 1
_ =
N
1A1 S e
INPUTS 1 B \

1A2 .:\J*’ C H

STROBE 1S o ) OUTPUT W
13
2A1 ha_ | -
INPUTS L—q ’ p ’ ’ ’

2A2 -D_ 3 — % 3

STROBE 25 o h— ¢ OUTPUT 2W
Vee-o——
o GND 1 - ¢ © GND 2
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CIRCUIT TYPES SN75238, SN75239

DUAL SENSE AMPLIFIERS WITH

PREAMPLIFIER TEST POINTS

TRUTH TABLE

JORN
INPUTS | OUTPUT DUAL-IN-LINE PACKAGE (TOP VIEW)
A S w
H H L strose _OUTRUTS crpoge
Vec+ P 1s TTW. 2w 25 2P GND
L X H
X L| H BB W Bfjrzignjmoi9
definition of logic levels »
INPUT H L X R
At VID = VT max | VID < VT min | Irrelevant 'JAI-----A
S VIZViH min | V1 < VL max | lrrelevant
1 5(|6 8
TA is a differential voltage (V|p) between A1 and A2. For NC  1AT 1A2 -V +V,¢ 2A1 242 Voo
these circuits, V|p is considered positive regardless of
which terminal is positive with respect to the other.
positive logic: W= AS
NC—No internal connection
electrical characteristics (unless otherwise noted Vgc+ =5V, Vge—=-5V, Ta = 0°C to 70°C)
TEST .
PARAMETER TEST CONDITIONS MIN TYPi MAX |UNIT
FIGURE
SN75238 11 15 19
. L Vief = 15mV -
v Differential-input threshold 28 SN75239 8 15 22 v
m
T volitage (see Note 3, page 17} v a0mv SN75238 36 40 44
=40m
ref SN75239 33 40 47
Vief=40mV, V =V
Common-mode input firing ref m is) tH
VIicE none Common-Mode Input Pulse: 25 \Y
voltage (see Note 4, page 17)
ty < 15 ns, tf < 15 ns, ty = 50 ns
Differential-input bias
i 2 Vee+=5.25V, Vog—=-56.25V, V|p=0 30 75 | upA
current
| Differential-input offset 2 v <525V, V - _525V. Vin=0 05 A
10 current CC+ = - » VCC— - + VID E K
High-level input voltage
A\ 2 2 v
1H (strobe inputs) 9
Low-level input volt
ViL ) ne age 29 0.8 \Y
(strobe inputs)
VoH High-level output voltage 29 Vee+=4.75V, Veoc—=-4.75V, Igy = —400 pA 2.4 4 \
VoL Low-level output voltage 29 Vee+=4.75V, Ve =—-4.75V, lg =16 mA 0.25 0.4 A\
| High-level input current 20 Vee+=5.25V, Voo =-525V, V=24V 40 | pA
H " (strobe inputs) Voot =525V, Voo = 525V, Viy=525V 1| mA
Low-level input current
m e npu 30 | Veoi=5.25V, Voo =—5.25V, V=04V -1 -18| mA
(strobe inputs)
los  Short-circuit output current 31 Vee+=5.25V, Veog—=-56.25V —-2.1 -35| mA
Icc+  Supply current from Voo 6 Vec+=5.25V, Vge—=-5.25V, Ta=25C 25 40 [ mA
lcc— Supply current from Voo— 6 Vec+=5.25V, Veoeo—=-5.25V, Ta=25C —15 —-20| mA
IAN typical values are at Veg+ =5V, Vee—-=—5V, Ta= 25°C.
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CIRCUIT TYPES SN75238, SN75239
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS

switching characteristics, Vc+ =5V, Vcg—-=-5V, Ta=25°C

PROPAGATION DELAY TIMES TEST
ROPAG TEST CONDITIONS MIN TYP MAX | UNIT
SYMBOL | FROM INPUT | TO OUTPUT | FIGURE

25
tPLH(D) A1-A2 w 41 CL=15pF, R_=2880 ns
tPHL(D) 25 40 ns
IPLH(S) STROBE w a1 CL=15pF, RL_=288% %5 n
TPHL(S) 5 30 | ™

typical recovery and cycle times, Voc+ =5V, Vec—=-56V, TA=25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Differential-input overload recovery time Differential Input Puise: 20
ns
forD (see Note 5) Vip=2V, tf =20 ns
. Common-mode-input overload recovery time Common-Mode Input Pulse: 20
ns
orC (see Note 6) Vic=%2V, tr=t=20ns
Teycimin) Minimum cycle time 200 ns
NOTES: 3. The differential-input threshold voltage (V) is defined as the d-c differential-input voltage (Vp) required to force the output of
the sense amplifier to the logic gate threshold voltage level.

4. Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the
specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable
present.

5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input
overload signal prior to the strobe-enable signal.

6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-
input overload signal prior to the strobe-enable signal.

schematic
\Y o—
CC+ L _L |
al
+ >
Vref >—
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst

:}E- ________ aalb N

TEST TABLE
CIRCUIT INPUTS Vi vip OUTPUT Y OUTPUT Z
TYPE Vo loH loL Vo 'oH ‘oL
A1-A20rB1B2 | 16mV | <11mV | <04V 16mA | 524V | —400uA
SN7s20 |-A1A20rB1-B2 | 15mV | >19mv | >24V | —400uA <04V 16 mA
A1-A20rB1-B2 | 40mV | <36mV | <04V 16mA | >24V | —400puA
A1-A20rB1-B2 | 40mV | >44mv | >24V | —400uA <04V 16 mA
A1-A20rB1-B2 | 15mV | < 8mv | <04V 16mA | >24V | —400uA
SN7521 A1-A20rB1-B2 | 15mV | >22mV | >24V | —400gA <04V 16 mA
A1-A20rB1B2 [ 40mV | <33mv | <04V 16mA | 224V | —400uA
A1-A20rB1-B2 | 40mv | >47mv | >24v | —a00uA <04V 16 mA

NOTE A: Each pair of differential inputs is tested separately with the other pair grounded.
FIGURE 1-VvT

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT (continued)

TEST STROBES
POINTS (SEE TABLE
Vee—0 (OPEN) BELOW) o Voo
/ o~
® O ¢ ©
— ——— e b g o e =
I r T 7
> S
| g
1{1} |
LN : 3
SEE G | o |
) NOTES | |
1{2) AandB o :
G) "Sanm ]
i i !
:
] ITTYP [}
R L e tael o 4
= ) §
NOTES: A. Each preamplifier is tested separately. Inputs not under test are grounded.
B. g = lj(1) and/or ly(2); )10 = li(1) = }i(2); (1) and I(2) are the currents into the two inputs of the pair under test.
PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVE)
CIRCUIT TYPES 100 pF to GND APPLY Veo+ APPLY GND LEAVE OPEN OTHER

SN7520, SN7521 c&s é é
Cext G, SA. S
SN7522, SN7523 @ @ @

18,28

SN7524, SN7525 CGS‘

SN7526, SN7527 PRT' CLR@% é@%

[a] o
r4 2
2 02
N N

®-

W, 2w

SN7528, SN7529 C@“ @Q:SD %éwz)
SN75234, SN75235 G@Z ié
18, 28 1P, 2P, 1W, 2W

SN75238, SN75239 @@

FIGURE 2—-lg, l10

T Arrows indicate actual direction of current flow. Current into a terminat is a positive value.
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
d-c test circuitsT (continued)

TEST |

Vin=2V PER
Vi =08V TRUTH
TABLE |

SEE
TRUTH
Vip =40 mv TABLE
H=40 mV
L =GND

TEST TABLE
TEST INPUT INPUT STROBE STROBE GATE GATE

A1l B1 SaA Sg Gy Gz
I)4 at STROBE Sp, GND GND VIH ViL ViL ViL
Iy at STROBE Sg GND GND ViL ViH ViL ViL
ljH at GATE Gy Vip Vip ViH ViH ViH ViL
114 at GATE Gz GND GND ViL ViL ViH ViH
I} at STROBE Sp, Vib GND ViL ViL ViL ViL
Ij at STROBE Sg GND Vip ViL ViL ViL ViL
) at GATE Gy GND GND ViL ViL ViL ViL
ljL at GATE Gz GND GND ViL ViL ViL ViL

FIGURE 411y, i

T Arrows indicate actual direction of current flow. Current into a terminal is a positive vaiue.
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT (continued)
SEE

1
1
!
|
i
1
1

i

Vet = 20 mVO— |

! i

1 SN7S20/SNT521 CIRCUITS i l'osm l'osm
g 100 pF ?
FIGURE 5-lps
NOTE A: When testing log(y). Pin 10 is open; when testing lgg(2). Pin 10 is grounded.
TEST
POINTS
Vee—o (OPEN) STROBES oVecr

Vief=20mV O

PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVE}

SN7522, SN7523

CIRCUIT TYPES 100 pF to GND APPLY GND LEAVE OPEN
Cext Gy, Gz, SA. SB
SN7820, SN7621 o) OGO @@
G, SA.S8,GND 2 Ry, Y

O
-

SN7524, SN7525

OO
0) ©B®

B@
ole

SN75238, SN75239

@®

®OBE

Sa, S PRESET, CLEAR.Q, Q
SN7526, SN7527 @@ ' @@
SN7528, SN7529 ot @ é@@
1S, 2S,GND 2 W, 2w
SN75234, SN75235 OI¢)
1S, 28 1P, 2P, W, 2W

FIGURE 6-Icc+ Icc-

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

O,
3
A = ? g T = = £ =
TEST TABLE
CIRCUIT OUTPUT
INPUTS Vyef Vio
TYPE Vo 10H oL
A1-A20rB1-B2 | 15mV | <11mV | 24V | —400uA
SN7522 A1-A20rB1-B2 | 15mV | >19mV | <04V 16 mA
Al-A20rB1-B2 | 40mV | <36mV | >24V | —400 uA
A1-A20rB1-B2 | 40mV | »44mV | <04V 16 mA
A1-A20rB1-B2 | 15mV | < 8mV | 224V | —400uA
SN7523 Al1-A20rB1-B2 | 15mV | »22mV | <04V 16 mA
A1-A20rB1-B2 | 40mV | «33mV | 224V | —400uA
A1-A20rB1-B2 | 40mV | >47mV | <04V 16 mA

NOTE A: Each pair of differential inputs is tested separately with the other pair grounded.

FIGURE 7-VT

V=2V PER
- TRUTH |
ViL=08VO=] TaBtE | Vees

1 Ry

TR
Vip =40 mvi TABLE B1

1y
|
.
|
- |

Vit = 20 my Ot —(5) } 1 VoL

1
1
*— SN7522/SN7523 CIRCUITS J

I

]

|

I

i

|

F—@J,

—@n

i
ffe—

m‘oﬂpF

FIGURE 8—V)y, VL, VoH. VoL

TArrows indicate actual direction of current flow. Current into a terminal is a positive value.

s

s

e g<
—

T Vion
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
d-c test circuitst (continued)

HH
— P
ViH o— TStlEEE
ST
o—
Vi TABLE
‘l,._ -

I & ‘

1 [

-/
= o—
Viyef = 20 mV (5 I !
|
(9 - SN7522/3N7523 CIRCUITS

1 :Dmo pF
TEST TABLE
TEST INPUT INPUT | STROBE | STROBE GATE
Al B1 SA Sg G

I at STROBE Sp GND GND ViH ViL ViH
1|4 at STROBE S GND GND ViL ViH VIH
l|H at GATE Vip Vip ViH ViH ViH
1)L at STROBE Sp Vip GND ViL ViL ViH
i}, at STROBE Sg GND Vip Vil ViL ViH
ljL at GATE GND GND Vip ViL ViL

FIGURE 9-lj, liL

Vit =20mV O

FIGURE 10-lgy

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT (continued)

TEST TABLE
CIRCUIT INPUTS Vyet Vib OUTPUT
TYPE Vo loH loL

A1-A2 1I5mV | <11mV | <04V 16 mA
A1-A2 15mV | 219mV | 224V | —400uA

SN7524 A1-A2 40mV | <36mV | <04V 16 mA
A1-A2 40mV | >44mV | 224V | —400puA
A1-A2 15mV | < 8mV | <04V 16 mA

SN7525 A1-A2 15mV | >222mV | 224V | —400uA
A1-A2 40mV | <33mV | <04V 16 mA
A1-A2 40mV | 247mV | >24V | —-400uA

NOTE A: Each pair of ditferential inputs is tested separately with its corresponding output.

FIGURE 12—V

tArrows indicate actual direction of current flow. Current into a terminal is a positive value.

3186 TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222



SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

-
TEST
PER
TRUTH
TABLE |

Vig=2Vv

Vi =08V

SN7524/SN7525 CIRCUITS

T 1006F

FIGURE 13-V, V|, ., VOH' VoL

TEST TABLE
TEST INPUT 1A1 | INPUT 2A1 | STROBE 1S | STROBE 28
IjH at STROBE 1S GND GND ViH ViL
)4 at STROBE 28 GND GND ViL VIH
Iy at STROBE 1S Vip GND ViL ViL
Iy, at STROBE 28 GND Vip ViL ViL

FIGURE 14—y, 1L

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value,

71
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued) Vee-o gvee.
(&) ()@s (i)
[ Tis
miat N | L—~ "~ """ 1
Vip = 40 mV O—¢ 2 / :|w<1‘>__‘
142~ ' I
g I
282~ H
g !
Vit = 20 mY O———— i !
| J I
Y soswsossancurs |
100 pF l l
- I T i
. FIGURE 15-lgg
STROBE =
INPUT SEE
NOTEC
4 - Vee-9Q Ovees
—t— ___s;’__"'% ______ _ .
! wox 3V r ‘E
i
ov A PRESET | > w'm
STROBE PULSE !
WAVEFORM
(See Now A) i SEE
Lock | TEST
| TABLE . P4
| oL
crear’ : & N Vou
1
--1--- vou =
TEST TABLE
CIRCUIT OUTP OUTPUT 8
INPUTS Vit Vip vTa
TYPE Vo loH loL Vo loH loL
A1-A2 or B1-B2 15 mV <11 mV <04V 16 mA >24V 16 mA
SN7526 A1-A2 or B1-B2 15 mV >19mVv >24V —400 A <04V —400 A
A1-A2or B1-B2 40 mV <36 mV <04V 16 mA >24V 16 mA
A1-A2or B1-B2 40 mV >44 mV =24V —400 A <04V —400 pA
A1-A2or B1-B2 15 mV < 8mV <04V 16 mA >24V 16 mA
SN7527 A1-A2 or B1-B2 15 mV >22 mV >24V —400 pA <04V —400 pA
A1-A2 or B1-B2 40 mV <33 mV <04V 16 mA 224V 16 mA
A1-A2 or B1-B2 40 mvV >47 mV >24V ~400 pA <04V —400 pA

NOTES: A. The strobe input pulse is supplied by a generator with the following characteristics: Zo=50%,t,=t=15%5ns, ty = 500 ns,

PRR = 1 MHz.

B. Each pair of differential inputs is tested separately with the other pair grounded.
C. Strobe input pulse is applied to Strobe A when inputs A1-A2 are being tested and to Strobe B when inputs B1-B2 are being
tested. In each case, the other strobe input is grounded.

FIGURE 16—V

T Arrows indicate actual direction of current tiow. Current into a terminal is a positive value,
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT (continued)

ViR=2V
TEST
PER
TRUTH
TABLE
V) =08V
e
Vip=40mV SEE
TRUTH
TABLE
H=40mV
L =GND
-
Vygf =20mVO

FIGURE 17—-V4, ViL. VOH. VoL

Wlcu-l

TEST
PER

TRUTH
TABLE

4\'°L
VoH
VoL —x

|

1
»||———|

SEE TEST

TABLE
o —T

[l
T

TEST TABLE
PARAMETER PRESET | CLEAR
lpg at OUTPUT Q ViL VIH
1pg at OUTPUT Q VIH ViL

FIGURE 18—1gg

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

i -
ViH
SEE
TEST
TABLE
Vi
- —
i
-
V)p =40 mV

OPEN

TEST TABLE
PARAMETER INPUT | INPUT | STROBE | STROBE PRESET | CLEAR
A1l B1 Sa Sg
Ij4 at STROBE Sp GND GND ViH ViL OPEN OPEN
!jH at STROBE Sg GND GND ViL VIH OPEN OPEN
IjH at PRESET GND Vip ViL NOTE B ViH ViH
Ijy at CLEAR GND GND ViL NOTE B VIiH ViH
TjL at STROBE Sp, Vip GND ViL ViH OPEN OPEN
ljL at STROBE Sg GND Vip ViH ViL OPEN OPEN
ljL at PRESET GND GND ViL ViL ViL ViL
fjL at PRESET Vip GND ViH ViL ViL ViL
Ij at CLEAR Vip GND ViL VL ViL ViL

NOTES: A. Each input is tested separately.
B. Momentary ground, then V.

FIGURE 19—l ]

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value,

3190
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT {continued)
Vee-9

Vio ]

i
i
[—%
|IH \
£
3
g
8
24
@
e
@
j¢——— 2<
H—t)
| j¢———— g<
—i

TEST TABLE

CIRCUIT OUTPUT
INPUTS | Vet Vip
TYPE Vo IoH oL
AIAZ | 1BmvV | <11mV | <04V 16 mA
ATAZ | 15mv | >19mv | 524V | —400
SN7528 5m 9m 2 BA
AIA2 | 40mV | <36mV | <04V 16 mA
A1-A2 | 40mV | >44mV | >24V | —400 A
ATA2 | 15mV | < 8mV | <04V 16 mA
A1-A2 V | >22mV | 524V | —4002A
SN7529 15m 2m 2 b
A1IA2 | 40mV | <33mV | <04V 16mA
ATAZ | 40mV | S47TmV | >24V | —400 zA

NOTE A: Each pair of inputs is tested separately with its corresponding output.

FIGURE 20-VT

- —
Vig=2V o——ry ‘;EESJ
N TRUTH
VIL=08YO— rapi¢ TesT
— — POINTS
Vee- @ (OPEN)
® ®
o a— r
1A1 \‘0H
Vip = 40 mV O—— TEST
PER
TRUTH
TABLE oL

Vigt =20mvO

|l

FIGURE 21—V, V), . VOH’ VoL

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst {continued)

F‘

ViH

SEE

TEST

ViL

g

Vip=40mv

TABLE

TEST
POINTS
(OPEN)

TEST TABLE
TEST INPUT 1A1 INPUT 2A1 STROBE 1S STROBE 28
}iH at STROBE 1S GND GND ViH ViL
4 at STROBE 28 GND GND ViL ViH
1y at STROBE 1S Vio GND ViL ViL
1L at STROBE 28 GND Vip ViL ViL

FIGURE 22—-ljy, I)

Vip=4@mVo— g

Vee-9Q

TlﬂOpF

FIGURE 23-lgg

1—
T

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

TEST TABLE
CIRCUIT OUTPUT
INPUTS Vyef Vio
TYPE Vo loH oL
A1-A2 15 mV <11 mV 224V —400 pA
SN75234 A1-A2 15 mV >19mV <04V 16 mA
A1-A2 40 mV <36 mV >24V —400 pA
A1-A2 40mV | >44mV <0.4 V 16 mA
A1-A2 15 mV < 8mV >24V —400 uA
A1-A2 15 mV >22 mV <04V 16 mA
SN75235
A1-A2 40 mV <33mV =24V —400 pA
A1-A2 40 mV >47 mV <04V 16 mA

NOTE A: Each pair of differential inputs is tested separately with its corresponding output.

FIGURE 24—Vt

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

-
Vig =2V TEST
" PER
R TRUTH
=08V
Vi =08 TABLE ]

SEE

TRUTH PER
Vip = 40 mV TABLE TRUTH
H=40my TABLE
L =GND
2A2]
Vit = 20mV O

FIGURE 25—VH, VL, VOH. VoL

1 je———
Ik ift
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SERIES 7520

SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT {continued)

TEST TABLE
TEST INPUT 1A1 | INPUT 2A1 | STROBE 1S | STROBE 2S
I|H at STROBE 1S GND GND VIH ViL
I at STROBE 28 GND GND ViL ViH
lj at STROBE 1S Vip GND ViL ViL
ljL at STROBE 28 GND Vip ViL ViL

FIGURE 26—l Ij

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value,

Vyer = 20 mv O~

FIGURE 27—-lpg
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171

SENSE

SERIES 7520
AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

Vee-0 o Vees
POINTS
(OPEN)
®© ®
g BV N \'OH
%
° SEE | 1A2 !
TEST 3 \
TABLE | 241 i oL
NOTE A ! \ d
282 I 1 4
= | 1
Vref O : )—,—I > "“1 : v f—:
. 3 | OH
C L 7" SN75238/SN75238 CIRCUITS _: Voo _L
4 T l l xr L
TEST TABLE
CIRCUIT OUTPUT
TYPE INPUTS Vief Vip
Vo lIoH oL
A1-A2 15mV | <11mV | >24V | —400uA
A1-A2 1B5mV | 219mV | <04V 16 mA
SN75238
A1-A2 40mV | <36mV 224V | —400 uA
A1-A2 40mV | >44mV | <04V 16 mA
A1-A2 15mV | < 8mV_ | >24V —400 uA
3 16 mA
SN75239 A1-A2 15mV | >22mV | <04V
A1-A2 40mV | <33mV | =224V —400 A
A1-A2 40mV | 247mV | <04V 16 mA
NOTE A: Each pair of inputs is tested separately with its corresponding output.
FIGURE 28—Vt
Vig =2V 00— TPEési:
R
B loH
Vip = 40 mV O—— T.fﬁi,, TEST - % w
TABLE PER
L= ovo) Thie .
- ﬂm

Vref =20 mV O

FIGURE 29-V . V| .V, Vo,

1 Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

o ——— 5
i
€

||I-—|I|
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT (continued)

YH
My -
ViHO—— SEE
TEST
ViLo— TABLE
TEST
h, b= POINTS

Vee-9 (OPEN)
—r—
®© ®OC
A --t-t-
1A1
Vip = 40 mv 0—— ! .
SEE 1A2,
TEST ) ' X
TABLE
| 121 ! 1 t
L - ©= — ) = o
2A2,
—@

Vygr = 20 mv

TEST TABLE
TEST INPUT 1A1 INPUT 2A1 | STROBE 1S | STROBE 2§
4 at STROBE 1S GND GND ViH ViL
I|H at STROBE 28 GND GND ViL ViH
I} at STROBE 1S Vib GND ViL ViL
fjL at STROBE 28 GND Vip ViL ViL

FIGURE 30—, Iy

Vee-9Q TEST 7 Vees

Vyef = 20 mv O

l
|
|
|
1
—@-

FIGURE 31-1gg

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
switching characteristics

DIFFERENTIAL
INPUT

50 02

PULSE
GENERATOR 80 9.
(see Note A}

\ma

500

Vgt =20 mV O

[
L
i
!

D

H
-“——) i
|
—(E}’iﬂ'
oL
g 3 |
5 35 |
|
|
|
i
H

STROBE INPUT
(300 Nota B

PULSE
GENERATOR
(s0e Nots A]

TEST CIRCUIT

— — ——40mV
DIFFERENTIAL
NPT PULSE 20 mv J[m mv 20 mv
LY} [N
:-— tw1 | - & e tw2 —————-l ov
| |
‘ —— — — — — 35V
sTROBE INPUT /. |/ | ! 15V ]
PULSE sV | . . 15V
| 1
L—'—- w2 I > als w1~ ov
tPLH(DY) PHLIDY) wLHsy) —|  fe—_y _r_iPHL(sv)
| —-—— Y%
] . OH
OUTPUT ¥ 15V

|
!
< ¢ VoL
| [ | ’
I ! . | .
— %
] 77 | OHR
OUTPUT Z | 15V : 15V |
| l M — — -
oL
HLD2)—* L— | | PHL(S2) —4 l‘—l |
— b LHD2) - fe— PLHISZ)
VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zg =50 ,ty=tf= 162 5 ns, ty1 = 100 ns, ty2 = 300 ns, and
PRR =1 MHz,
B. The strobe input pulse is applied to Strobe S when inputs A1-A2 are being tested and to Strobe Sg when inputs B1-B2
are being tested.
C. C includes probe and jig capacitance.

FIGURE 32—SN7520/SN7521 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vee- 0 chI
X

rree———_—————— S

CA1|

@ Az

> P
22880 2288
< <

v oUTPUT
®@—e—o v

|
|
|
|
I 4
1CL= 15 PPN
]
[
|
|
|
|

! (See Note BI' =
B2 ) OOUTPUT
z z
€L =15pF
{See Note B) =

_ .|

350 2 $50 ‘t_r,o 2500

2505 3502 3502 3500 B @ © G PULSE
GENERATOR

100 pF {see Note A)
50 Q
= = = = I_

GATE Gy
INPUT

TEST CIRCUIT

— ——— —35V

GATE GY
INPUT

OUTPUT
Y

OUTPUT
r4

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zout =50 £, t, =tf =15 % 5 ns, t, = 100 ns, and PRR = 1 MHz,
B. C_ includes probe and jig capacitance.

FIGURE 33—SN7520/SN7521 PROPAGATION DELAY TIMES FROM GATE Gy
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- SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics {continued)

Vee-0 Vee+ Q

r—— - " - -=-=-=-=-=- |

|
22 | |
——‘@_‘1—' |
I
| B
—“_@‘—‘[_81 fe, -7
L= 15pF
I |(see Note B8) =
B2
—O T ~®
| L ! C =15pF
Vygg = 20mV O O—H A ! (See Note B) =
| -~ |
1p—<: i |
| I
Sa
$5003500 ':509'&50 @ G
$ooagseagseg Q PULSE
GENERATOR
100 pFI (see Note A)
‘:L- - - - — i‘ —

TEST CIRCUIT

OH

{ |
| |
I |
PHLGZ, 2) ‘—’l I" _" “— PLHIGZ, 2)
! |
| |
| |

OUTPUT
z

——— = = == = ——=VYg

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zout =50 8, ty =t = 15 £ 5 ns, t,, = 100 ns, and PRR = 1 MHz.

B. Cy_ includes probe and jig capacitance. .
FIGURE 34-SN7520/SN7521 PROPAGATION DELAY TIMES FROM GATE Gz

an’l

ouTPUT .
"
oy :

>
2880 32880
$

7
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

DIFFERENTIAL

Fod

| 4 ! ] Vou
ouTPUT 15V 15V 15V 15V
—— Vo

VOLTAGE WAVEFORMS
NOTES: A. The puise generators have the following characteristics: 2oyt = 50 §2, tr = t§ = 15 5 ns, ty9 = 100 ns, ty3 = 300 ns,
PRR = 1 MHz.
B. The strobe input pulse is applied to Strobe S when testing inputs A1-A2 and to Strobe Sg when testing inputs B1-B2.
C. C_ includes probe and jig capacitance.

FIGURE 35—SN7522/SN7523 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS

INPUT
[) Vee-0 : Vcc:j
‘Ezasxz
5003 1
PULSE © .
GENERATOR |4 50 ouTPUT
(see Note A) 1 Y
50 0 |
|
50 0. I
v =20my | - C, = 150F
ret = 20mMVO.
| | | I(SeeNoteC)
< |
I A |
sa| sg
15, d1
) S0
mo"FI 502
= = é = = =
STROBE INPUT
{swe Note B)
PULSE
GENERATOR
{see Note A}
TEST CIRCUIT
————40mv
DIFFERENTIAL
{NPUT PULSE % 20 mv Sk 20 mv leo mv Sk 20 mv
! | s L o ov
r— tw1 — ~ tw2 o
| .
p——— e 35V
STROBE I |
INPUT PULSE 7?1.5v I | \\1.sv ) 15V 15V
L—I 2 —.; ol s le— te1 — ov
Je= tPLH(D) ! —|  |e— tPLH(S)
tPHL(D) —™ I“ | PHLE) ™ [ |
|
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics {continued)

|
V= 20mV O O—H
|

> > > >
3500350035003 500
< < <

100 pF
P INPUT ;
505

PULSE
GENERATOR
{see Note A)

TEST CIRCUIT

——— e —— = 35V

oV

PLH(G)

4o
—

i

]

OQUTPUT

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: 2g =50 £, t, = t¢ = 15 £ 6 ns, tp1 = 100 ns, tpp = 300 ns, tp3 = 0.8 us,
PRR = 1 MHz.

B. C includes probe and jig capacitance.

FIGURE 36—SN7522/SN7523 PROPAGATION DELAY TIMES FROM GATE INPUT
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3202

SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

DIFFERENTIAL

INPUT
Q Vee- © Veer I
d288 92880
7 3 g
l w OUTPUT
(12— w
PULSE | -
GENERATOR C_=150pF
{see Note A) | see Note C1 =
] L) ouTPUT
12 )
4 @ 2A2 ! I w 2w
P: € =15 pF T
500 | L
:’._« | L | (See Note C’;L\
Vygf =20mV o—————@—b— N ! |
| 4 |
"—(}—L'* |
—_——— | — — J— J
18 2
15
100 pF
‘ l 500 500
STROBE
INPUT O
(see Note B}
PULSE
GENERATOR
(see Note A)
TEST CIRCUIT
——————— 40 mV
DIFFERENTIAL
INPUT PULSE 20 mV 20 mv 20mV
't
72 !

STROBE INPUT

PULSE VY 15V
. t | 52
w2 1 1 L
——I 1,
f— prL(D)
PLH(D) II- | pLhs " ll'—
OUTPUT 15V 15V
— D L
14y

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zgy¢ = 50 £, t, =t = 15 5 ns, t,,7 = 100 ns, tyo = 300 ns, and
PRR = 1 MHz.
B. The strobe input pulse is applied to Strobe 1S when inputs 1AT-1A2 are being tested and to Strobe 2S when inputs 2A1-2A2
are being tested.
C. C includes probe and jig capacitance,

FIGURE 37—SN7524/SN7525 PROPAGATION DELAY TIMES
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

DIFFERENTIAL
NPUT

=18 pF
(See Note C)

GENERATOR
{see Note A]

TEST CIRCUIT
DIFFERENTIAL —— ——— — — — — — — — —— —40mV
20 mv %_-Sk 20 mV
INPUT ! ‘ ov
| bt Thoid
I ——— 1,
| | Fﬂ(“_mbi_._______asv
STROBE | 15V
: i ov
tsetup ~——fe- vle 500 ns -
- l P——.‘—tw(clear)
CLEAR \ / | 15V .
| | ——— — — 0V
[ ]
™ %Lhsa) | " PHLCQ)
PRESET AT 5V TTTTT ] T Vou
Q \ ! 15V " X 15V
SEENOTEB e ; % | 3 VoL
P ' _
[ 'PHL(S@) —* 'PLH(CO)
|

V,
- y— om
a / I 15V %wv
L —_——— et | N&

|
l‘-— 500 ns —— ol
le ot
(preset)
Ul_ -
1.5 Vv
— — — —0V

PRESEF\_/

|
|
—.QI ! ] le—
' I"I HL(sQ) e PLH(PQ)
Iy
v
CLEARAT 5V 7 ! ( OH
Q / 5V .
SEE NOTE B ﬁ P — { *15 : _li/___vm
;oL _ | _
| ll‘_ PLHSD) | T HLPT)
-—— e — —_ —— vV
a ﬁ\ %1,5v 3k 15V OH
A VoL

NOTES: A.
B.

C.

~

VOLTAGE WAVEFORMS
The pulse generators have the following characteristics: Zoyt =50 Q, t,=t4=15% 5 ns, ty = 50 ns, and PRR = 1 MHz.
Each preamplifier is tested separately. Apply 40-mV pulse to input A1 when testing Strobe Sp and to B1 when testing Strobe
Sg.
Cp includes probe and jig capacitance,

FIGURE 38—-SN7526/SN7527 PROPAGATION DELAY TIMES
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

DIFFERENTIAL
INPUT

> >
S2880 > 288
> >

soe OuTPUT
w
PULSE e, =15prms
GENERATOR 50 sz% | | c =15 pCFT
(see Note A) 2aal \IK (See Note C) ==
% O, 1 |
sos ouTPUT
’ @ ZAZI / | —0 " Ly
500 ; CL=15 pF:E
) I e | (See Note C) ==
. | 4 |
¢ @ L |
— e e e e -
s
O
100 pF
T sou
=+ = L
STROBE
INPUT ¢
{see Note B)
PULSE
GENERATOR
(see Note A)
TEST CIRCUIT
— — — ——a0mv

DIFFERENTIAL
INPUT PULSE 71 20mv X 20mv 20mv 20 mv
| | | | ov

~

STROBE INPUT |

PULSE 15V, \\1.sv 15V 15V :
}.__4_ t | >3 l— ¢, — ov
| — _‘l !
PHL(D) F— terLis)
tpLH(D) ] |l‘_ | PLH(S) o +
OUTPUT 15V 15V

~/
9~

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: Zgyt =50 &, t; = t = 15 * 5 ns, ty7 = 100 ns, t,2 = 300 ns, and
PRR = 1 MHz.
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-252
are being tested.
C. Cy_ includes probe and jig capacitance.

FIGURE 39-—-SN7528/SN7529 PROPAGATION DELAY TIMES
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

DIFFERENTIAL

INPUT
Q Vee- 9 Vees i
S2880 $2880
b: b
< <
OUTPUT
w
PULSE —
GENERATOR
e T
OUTPUT
0w

L

Cy =15pF
L
(SeeNoteC):._.D

STROBE
INPUT b
{see Note B)
PULSE
GENERATOR
{see Note A)
TEST CIRCUIT

—_——— ———40mV

DIFFERENTIAL .
INPUT PULSE 20mv

oV

35V
STROBE INPUT
PULSE
ov
TPHL(D)
VoH
OUTPUT . 1.5V
—— ————— — VoL
VOLTAGE WAVEFORMS
NOTES: A. The pulse generators have the following characteristics: Zg,1 = 50 £2, t; = tf = 15 £ 5 ns, 1,1 = 100 ns, ty2 = 300 ns, and
PRR =1 MHz.

B. The strobe input pulse is applied to Strobe 15 when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2A2
are being tested.
C. C|_includes probe and jig capacitance.

FIGURE 40—SN75234/SN75235 PROPAGATION DELAY TIMES
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SERIES 7520
SENSE AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

DIFFERENTIAL
INPUT v,
cCc-0 Vcc+i

— e e e 280 32889
<
OUTPUT
—O w
PULSE | | P
GENERATOR IcL <15 pF AR
(see Note A} 0 21 (See Note C) =

>
5003 : I ouTPUT
4
°\ L@ 0, 2n2] adx]
> U —
4

C| = 15pF :D
{See Note C) ==

1
3 50 !
) > —e
: R ——

STROBE INPUT

bl |
—&—+ |
! |
—(— |
— A
500
= =
STROBE
INPUT b
(see Note B)
PULSE
GENERATOR
(see Note A}
TEST CIRCUIT
— — — ——a0mv
DIFFERENTIAL
INPUT PULSE 20 mV 20 mV 20 mV

| | > I | ov
!‘— twi —'I — 2 —
] : ______ —— 35V

PULSE 15V 15V 15V 1.5V
fe——— 12 ? bt — ov
| I —| e tPLHOD) . [ | —o|  je— tPLH(S)
PHLID)—]  le— PHL(S) |
o I ! - = = | VoH
| | | 1
OuUTPUT 18V 1.5V
—————— VoL
VOLTAGE WAVEFORMS

NOTES: A. The puise generators have the following characteristics: 25,1 = 50 £, tp = t5 = 15 % 5 ns, tsq = 100 ns, tyo = 300 ns, and
PRR = 1 MHz.
8. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S5 when inputs 2A1-2S2
are being tested. '
C. Cg includes probe and jig capacitance.

FIGURE 41-SN75238/SN75239 PROPAGATION DELAY TIMES
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SERIES 7520
SENSE AMPLIFIERS

TYPICAL CHARACTERISTICS

THRESHOLD VOLTAGE
vs

REFERENCE VOLTAGE

50 T

- _VCC*:5V
Voo = =8V

20T =0Clo70°C

VT—Thrashold Voltage—-mV
n
¢

0 5 10 15 20 26 30 35 40 45 50

"ref‘“"""‘“ Voltage~mV

FIGURE 42

NORMALIZED THRESHOLD VOLTAGE
vs

PULSE REPETITION RATE

&

b
»
T

e
[N}

e
3

Vy—Normalized Threshold Voltage
°
3

°
=

I ;=
oz LIy LN TT0E T
oL LU 1] J/
10

0001 001 01 1 100
PRR—Pulse Repetition Rate—MHz
FIGURE 44

DIFFERENTIAL-INPUT BIAS CURRENT
vs

FREE-AIR TEMPERATURE

g

T T
| Vec: 75V

Vee_ = =5V
l Vip=0

N
)

8 B 8

3

o

°©

IlB—DiHerennaLlnpui Bias Current—uA
N
*

o w

10 20 30 40 50 60 70
TA_F ree-Aur Temperature—"C

FIGURE 46

-}

THRESHOLD VOLTAGE
vs

SUPPLY VOLTAGE

25 I
sa | Vee=20mV
Tp-25°C
23
2
2
I
£
5
L ——
T 20
o
2
g1
=
£
118
=
>
17
16
15
45 275 B 5.25 55 N 3
Vg 31 Vo _~Supply Voltages—V
FIGURE 43

COMMON-MODE FIRING VOLTAGE

Vs
FREE-AIR TEMPERATURE
4 T
L +V

3 /' ICF
2 —t—1 /] |

VCCQ’SV
1R Veeo=-5V

V'ds 20mv

[ Vis™Vin

=1 | Common-Mode inpur Pulse:
t, <15ns, 1, <15ns,t_=50ns
T f w

l

-3 l r s

“Vice +
1

VICF —Common-Mode-Input Firing Voitage—V

0 10 20 30 40 50 60 70
T, ~Free-Air Temperature—°C

FIGURE 45

DIFFERENTIAL-INPUT OFFSET CURRENT
vs
FREE-AIR TEMPERATURE

T
< 08 | Vees - 3V
$ Vee. < -5V
z 08Vip*?
¢
3 o7
E.N
3 N
Zo0s
i3
® 04
g
503
S o2
=]
~oa =
o — -
[+ 10 20 30 4 50 60 70
T, FreeAw Temperature-°C

FIGURE 47
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SERIES 7520
SENSE AMPLIFIERS

1,yy~High-Level Input Current—uA

Vg-Output Voltage-V

TYPICAL CHARACTERISTICS

HIGH-LEVEL INPUT CURRENT
vs

INPUT VOLTAGE

0 T T T
o | Veci T8V
Voo™ -5V
BT, =25C
5 LALL circuITs ExcerT
SN7526 AND SN7527
v
5 Va
4
.
3 7
2 /
o
1
o
0 1 2 3 4 5
V,~Input Voltage—V
FIGURE 48
OUTPUT VOLTAGE
vs
DIFFERENTIAL-INPUT VOLTAGE
SN7522, SN7523; Z OUTPUT OF SN7520, |
SN7521; AND G OUTPUT OF SN7526, SN7527—
l L
4 T T
Vi 15V
' .
Vn' =25 mV
B
Vo= 3B mV
4 1
o
Yoo+ =5V
Veg-=-5V
1 | ion =400 A
| toL =0
o
T, =25°C [
° L

0 s 10 15 20 25 30 3% 40
V| Differentialinput Voltage mV

FIGURE 50

HIGH-LEVEL OUTPUT VOLTAGE
vs

HIGH-LEVEL OUTPUT CURRENT

5
—
~
> N
) -
3 -
3 S~
23 -
3
3
s
& 2L ALL CIRCUITS EXCEPT
5 | sn7526,5N7527
b
z, Vees =8V
> Veg-=-8V
LT, 28C
o 1oL
0 -200 400 600 -800 —1000

'OH ~High-Level Output Current—uA

FIGURE 52

LOW-LEVEL INPUT CURRENT
vs

INPUT VOLTAGE

-2 T T
METRE
b V. =5V
cc—
E T, =257C
z —15 [~ ALL CIRCUITS EXCEPT
£ SN7526 AND SN7527
3
El
ER .
: ™
3
3
l:, -05
o
[¢] 05 1 15 2
V|~|npu( Voltage—V
FIGURE 49
OUTPUT VOLTAGE
vs
DIFFERENTIAL-INPUT VOLTAGE
SN7524, SN7525, SN 7528, SN7529;
| ¥ QUTPUT OF SN7520, SN7521;
AND Q OUTPUT OF SN7526, SN7527
Py S -
. Vigt = 15V
a'og, , Vi = 25mV
B Vi gf =38 mV
z T 1
3 2 VeeeTOV
|O Vee—="5V
> Iy =—400 uA
1R =0
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L4 4 M
0
0 5 10 5 20 25 30 3B 40
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FIGURE 51
LOW-LEVEL OUTPUT VOLTAGE
vs
LOW-LEVEL OUTPUT CURRENT
08—
Vees =8V
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FIGURE 53
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SERIES 7520
SENSE AMPLIFIERS

TYPICAL APPLICATIONS

small memory systems

This application demonstrates an improved method of sensing data from relatively small memory systems. Two
individual core planes, usually consisting of 4096 cores each, can be interfaced by each of the dual-channel SN7524 or
SN7525 sense amplifiers, see Figure K. Standard TTL or DTL integrated circuits, driven directly from the compatible

sense-amplifier outputs, may be selected to serve as the memory data register (MDR).

STROBE L
o) MEMORY DATA
REGISTER
SENSE LINE 1 l— SN7524/SN7425 | I
PLANE 1 N | [ |
4096 CORES A2 ‘ | | |
{Typical) / BIT 1 I
*—— | |
S o |
= = | R S —
SENSE LINE 2 l | | [
PLANE 2 K | |
4096 CORES | o2 | I | |
{Typical) / ‘ ] ' BIT 2 |
Rrg Bt l I
S I
- = '-_ o
SENSELINEZ | | SWs24sN7EZ5 | | :
PLANE 3 T N ‘ | |
4096 CORES ' |
(Typical) ] V :)——:——] BIT 3 |
| |
% % | | |
i
= = | I | |
SENSE LINE4 | | |
PLANE 4 ] N | | |
4096 CORES i s |
{Typical) / I BIT 4 |
"L JoL ]
= = - _I ______ - - =
- |
\/ —

To additional planes and SN7524’s or SN7525's
as necessary for complete memory word

FIGURE K—SENSING SMALL MEMORY SYSTEMS
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SERIES 7520
SENSE AMPLIFIERS

large memory systems

TYPICAL APPLICATIONS (continued)

This application demonstrates an improved method of sensing data from large memory systems. The signal-to-noise
ratio can be increased by sectioning the large core planes as illustrated in Figure L. Two segments, usually consisting of
4096 cores each, can be interfaced by each of the dual-input channels of the SN7420/SN7421 or SN7422/SN7423
sense amplifiers. The cascaded output gates of the SN7520/SN7521 circuits may be connected to serve as the memory
data register (MDR). A number of SN7522/SN7523 sense amplifiers may be wire-AND connected to expand the input
function of the MDR to interface all the segments of the plane. Complementary outputs, clear, and preset functions are
provided for the MDR. Rules for combined fan-out and wire-AND capabilities must be observed.

SEGMENTED CORE PLANE (represents one bit in memory word) M

SENSE LINE 1A l_
SEGMENT A e
4096 CORES
(Typical) 142 4
>
R'rj; Ry =
SENSE LINE 18 |
SEGMENT B )
4096 CORES | }sz
(Typical) L 2 i ¢
>
RT$ BT L
SENSE LINE 1C [— — — —
SEGMENT € )
4096 CORES
(Typical) -+ Tl AZ }
y
SENSE LINE 1D ]I
SEGMENT D B
4096 CORES | ]
(Typicat) . 4 i B2, P
"3 % Lo
| = = T T
| | | r

- T T T sn7522orSN7523used

SN7520 or SN7521 with
Output Connected as
Memory Data Register
(MDR)

MDR
OUTPUTS

|
|
!
|
4
I
I
|
!

as sense-input expander
for SN7520 or SN7521

b WIRE-AND
CONNECTION

To additional SN7522's or SN7523's to
provide necessary number of sense inputs

FIGURE L—SENSING LARGE MEMORY SYSTEMS
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DRIVER SELECTION GUIDE

peripheral drivers

TYPE SN75450A SN75451A SN75452 SN75453 SN75454
Voc 24 Y 7 X 2% SUB Vec 28 28 2Y Vee 28 2a 2y Vee 28 Y Vec 2B 2a 2y
] [e][u][w][s][s sl [7][s]]s s 1[7][e]]5 s ][7 5 INIRINE
Block m @{i
Diagrams » |\ ’_l L ! » p
@> ‘ = o |
I EhOIRIDE siieiBiks 213 [ B 4 IRIBIHIa
G Mo B e e GND T B8 v GND A 1B 1Y GND A 18 Y GND A 18 1Y GND
Y =AB Y = AB Y = A+B Y = A+B
Two TTL gates and two high current transistors on one chip. Each transistor sinks 300 mA of current and has a minimum
collector-emitter breakdown voltage of 30 V.
Features e Two Uncommitted e 8pinPackage |o AND Gates * NOR Gates o OR Gates
Transistors
e Lamp Driver e Lamp Driver ¢ Lamp Driver e Lamp Driver @ Lamp Driver
o Relay Driver e Relay Driver ® Relay Driver e Relay Driver @ Relay Driver
Applications e MOS Driver
e Line Driver
Package N P P P
memory drivers
SN75303 SN7E308 SN75324 SN75325
TYPE DRIVER WITH DRIVER WITH
4 X 2 TRANSISTOR ARRAY| 2 X 4 TRANSISTOR ARRAY
DECODE INPUTS DECODE INPUT
e Eight 150-mA Monolithic | ® Eight 600-mA Monolithic Four 400-mA Transistors Four 600-mA Transistors
Transistors Transistors
® V(gR)CBO = 25V Min ® V(BR)CBO = 25V Min TTL-Compatible Inputs TTL-Compatible Inputs
® V(BRJCEO = 18 V Min ® V(gR)CEQO = 10V Min Internal Decoding and Internal Decoding
Features Timing Gates
® V(CE(sat) = 0.75 V Max ® V(eE(sat) =0.55V Typ Single 14-V Supply 5-V Supply
at lc = 150 mA at Igc = 500 mA
. ® tpHL=14nsTyp ® ton=36nsTyp
i e tpH=18nsTyp ® t5f=23nsTyp
[ Core Memories o Core Memories Core Memories Core Memories
Application } ¢ Read-Only Memories ® Read-Only Memories Plated-Wire Memories
® Plated-Wire Memories Hammer Driver
Package N, S J, N N, S 4N
Application ' CA-107: SN75324 Monolithic ’
Notes 1 j Memory Driver
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SYSTEMS CIRCUIT TYPE SN75303
INTERFACE CIRCUIT 2 X 4 TRANSISTOR ARRAY

150-mA MEMORY DKIVER

S FLAT PACKAGE (TOP VIEW)

e Maximum VCE(sat) of 750 mV

at 150 mA |C B1 C1°2 Cc2-2 E2 c3:2 c4-2 B4
e Maximum VBgof 1.1V @ @ @ @ @
at 150 mA Ic 4 .
e Minimum hgg of 15
at 150 mA Ic
. r 1 1
description L] L v
p DOOOOOY
Each SN75303 is a monolithic array of eight n-p-n c1-1  c21 B2 E1 B3 €31 Cc4-1
transistors designed for use in core, thin-film, and
plated-wire memories as a medium-current word-line N DUAL-IN-LINE PACKAGE (TOP VIEW)
driver. Selection is by base-emitter activation. The
SN75303 is characterized for operation from 0°C to SUB-
70°C. B1 C1:2 C2:2 E2 B2 C3-2C4-2 STRATE
IG 15 3 |2

T

»

“'\11‘\["

l
12345

suB- C1-1C2*1 B3 E1 C3+1 C4-1 B4
STRATE

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Collector-base voltage . . . 4 Y
Collector-emitter voltage (see Note 1) e
Emitter-base voltage . . . . . . . . . . . L L L oo 5V
Continuouscollectorcurrent . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. 200mA
Continuous total package dissipation . . . . . . . . . . . . . . . . . . . . . .. .. ...250mw
Operating free-air temperaturerange . . . . . . . . . . . . . . . . . . . .. ... .. 0Cto70°C
Storage temperaturerange . . . . . . . . . . . . « . . . . . . . . .. ..... —65Cto150°C

NOTE 1: This value applies when the base-emitter diode is open-circuited.
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CIRCUIT TYPE SN75303
2 X 4 TRANSISTOR ARRAY

electrical characteristics at 25°C free-air temperature (unless otherwise noted)T

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
V(gR)cBQ Collector-base breakdown voltage ic =10 uA, lg=0 25 v
V(BR)CEQ Collector-emitter breakdown voitage Ic=10mA, Ig =0, See Note 2 18 \Y
V(BR)CES Collector-emitter breakdown voltage fIc=1mA, VBg =0 25 A
V(BR)EBO Emitter-base breakdown voltage Ig =10 uA, Ic=0 5 \4
Veg=2V, lc=30mA 20 35
Ve =2V, Ic=30mA,
hgg Static forward current transfer ratio T e See Note 2 15
Ta=07C
VCe=2V, Ic =150 mA 15 25
Ig=3mA, Ic =30 mA 07 08 09
. Ig =3 mA, Ic=30mA,
VBE _ Base-emitter voltage T =0°C to 70°C See Note 2 0.65 095 | V
Ig =15mA, Ic=150mA 08 1 1.1
Ig =3 mA, lc =30 mA 02 04
. R Ig=3mA, Ic=30mA,
VCE(sat) Collector-emitter saturation voltage Ta=70°C See Note 2 045 V
Ig=15mA, ic=150mA 05 0.75
iic Common-base open-circuit output capacitance Veg =5V, ig=0, f = 140 kHz, 5 oF
i obo {1 transistor) See Note 3
c Common-base open-circuit input capacitance VEg=05V, Ic=0, f =140 kHz, %0 oF
i ibo (4 transistors in parallei) . See Note 4 i
NOTES: 2. These parameters must be measured using pulse techniques, t,,, = 300 us, duty cycle < 2%.

3. For measuring Cypo, the emitter of the transistor under test and all terminals of the other transistors are open.
4. For measuring Cjpo, the four base terminals are connected in parallel. The emitter terminal of the transistors not under test and

all the collector terminais are open.

switching characteristics at 25°C free-air temperaturet

PARAMETER TEST CONDITIONS £ MIN -TYP MAX|UNIT
tTTHL Transition time, high-to-low-level output Ic =100 mA, IB(1) = 10mA, 8 12
VBE (off) = 0, Ry =43 Q, ns
tPHL Propagation delay time, high-to-low-level output CL < 15pF, See Figure 1 14 22
tTLH Transition time, low-to-high-level output ic =100 mA, 1B(1) = 10mA, 6 12
Ig(2) = —10mA, RL =43¢, ns
tPLH Propagation delay time, low-to-high-level output CL < 15pF, See Figure 2 18 30

T Test conditions and limits apply separately to each transistor unless otherwise noted. The terminals of the transistors not under test are open

during the measurement of these characteristics.
%Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

schematic

c11 c1e2 c21 c22 €31 c32 c41 ca-2
o Q o]
L g L 4 @ —OE1
q [ [ 4
o g @ @ OE2
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CIRCUIT TYPE SN75303
2 X 4 TRANSISTOR ARRAY

PARAMETER MEASUREMENT INFORMATION

+6 V

OUTPUT

INPUT CL (See Note b) — :¢— THL
OuUTPUT
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 1—tTHL and tPHL
+5V
OUTPUT
INPUT Cy_ (See Note b} —.I ’ TLH

OuUTPUT

TEST CIRCUIT VOLTAGE WAVEFORMS

FIGURE 2—tTH and tpL4

NOTES: a. The input waveforms are supplied by a generator with the following characteristics: Zg,¢ = 50 £, 1, < 2 ns, ty = 70 ns, duty
cycle < 2%.
b. C|_includes probe and jig capacitance.
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CIRCUIT TYPE SN75303
2 X 4 TRANSISTOR ARRAY

TYPICAL CHARACTERISTICS

BASE-EMITTER VOLTAGE
vs

COLLECTOR-EMITTER SATURATION VOLTAGE

vs
COLLECTOR CURRENT COLLECTOR CURRENT
1.2 06
e 10 it .10
W o I
B ) /
1.0 }See Note 2 £ os See Note 2 'y
. >
> -4 - ‘
: Bst % H] i
B oslra-uc =5 280 £ o —
< .8 = g o *
$ T 3 Ta=70C| |/}
H L7 g
Z os = g o2
ul Ta=25°C £ |
3 g Y | _
& Ta = 70°C : 2 o = == L A
T 04 g o2
E { 3 1L
C> i S Ta=25°C
02 : g o1
i g | o
{ > : |
o L 0 ! L
1 2 4 710 20 40 70100 200 1 2 4 710 20 40 70100 200
|c~Collector Current-mA ic—Collector Current—mA
FIGURE 3 FIGURE 4
STATIC FORWARD
CURRENT TRANSFER RATIO
vs
COLLECTOR CURRENT
Veg =2V
See Note 2
2
k] 50
k]
§
2 a0
- ~
3 R Ll ™
s 30 3 E/m A ™~
S TF e L
& b P
R et |
fri ~gl 20
Tt i I
N i
]
| 10
w
o
£
[
1 2 4 710 20 40 70100 200
t¢—Collector Current—mA
FIGURE 5
TURN-ON TIME TURN-OFF TIME
v vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
20 20
18 18
16 % —— et
//
2 14 % 14
! [
E 1 T —
= S
13 | = i i
o 10 . o 1 }
£ y { £ H
g 8 . 2 8 " T
e i L | ; ! X
2 8 i T s 8 T g i
!g(1) = 10 mA : H Ic =100 mA ‘
411 =100 mA : atig(y) = 10mA *
VBE(off} =0 o 11821 = ~10mA |
2tR =430 Ry =439 :
See Figure 1 See Figure 2 !
0 Famhia o .
o 10 20 30 4 50 60 70 0 10 20 30 40 S0 60 70

Ta—Free-Air Temperature~"C

FIGURE 6

T a-Free-Air Temperature~"C

NOTE 2: These parameters must be measured using pulse techniques, t,, = 300 us, duty cycle < 2%.

FIGURE 7
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CIRCUIT TYPE SN75303
2 X 4 TRANSISTOR ARRAY

TYPICAL APPLICATION DATA
Use of the SN75303 in High-Speed Read-Only Memories

Significant advantages result from the use of a high-speed, read-only memory (ROM) in computers and caiculators. This
ROM is used for control, as a function generator, or for performing highly repetitive routines such as multiplying,
dividing , or calculating square roots. The read-only memory has permanently stored data and usually operates with a
very fast cycle time. It can perform repetitive operations much more efficiently and faster than the larger and slower
read-write memory in the computer or calculator.

The SN75303 two-by-four transistor array is designed to perform the word-line drive or select function for medium
current, high-speed, read-only memories organized in the word-oriented (2D) or linear-select configuration. Such
memories use magnetic memory elements such as plated wires, planar thin-films, transformers (as in a braided-wire
memory), or ferrite switch cores. They also may utilize passive elements such as resistors, capacitors, or diodes. The
typical organization of a word-oriented ROM is shown in the figure below.

Information is read from the ROM by selecting the desired word line. This is accomplished by appropriate activiation of
one base-select and one emitter-select line. The transistor in the SN75303 array at the intersection of the selected base
and emitter lines will be activated, thus sinking current from the word-line load resistor, R|_, connected to its collector. .
Energy is coupled from the selected word line to the sense lines by the memory elements (ME) located at the
intersections of the word line and the sense lines. The presence of an ME can represent a stored logic 1 bit of
information while the absence of an ME represents a stored logic 0 bit. (The desired information is stored.in such a
memory during fabrication and is not electrically alterable.)

The stored word is read out at the sense-amplifier outputs. The selection of a sense amplifier will depend on the type of
ME used in the memory and may take the form of a special amplifier, a comparator, or a logic gate.

- o Py . T @ @ O +Vq
R o l P g < I l < < 2
L3 3 $ $ 3 $ $ S $ $ $ 3
MEMORY 1% ly 1(0' MOV cp— if&'
ELEMENT
WORD
_ . o o o . o >
Z A/ A/ ar v 2 ¢ oureor
¢ e 4 4 [ ¢
PR Py ° . Py P l>
4 % a4 <
-————--F--]=-n r-r-——t-——-[-——-——-——94-—-—- —===-1
| 1 |
I ! !
| 1
Dl !
X |
- | =~ e °
1 I I
) ) ) " ) ) ) 1 TO EMITTER-DRIVE
| : : SELECT CIRCUIT
- ! ! °
— 'J, _SN75303 _J) S 3 I R _SN75303 | T
o o o 1)
— /
2%

TO BASE-DRIVE
SELECT CIRCUIT

FIGURE 8
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SYSTEMS CIRCUIT TYPE SN75308
INTERFACE CIRCUIT 2 X 4 TRANSISTOR ARRAY

4]

bl

(o]

JORN =

DUAL-IN-LINE PACKAGE (TOP VIEW) _',',

<

o

e For High-Current Switching . ..to 600 mA SUB- "
Rated Collector Current E1 STRATEC2:1 C2:2 B2 C2-3 C2-4 E3 2
[+

B W IVRERIBER RER] §

e Low Storage Time . .. 13 ns Typical

e Cross-Coupled Bases and Emitters Arranged
for Selection

LL6L AHYNYE3d ‘6EVLLLL S0 "ON NIL31INE

ITJ——’
112013114115 161]7]}38

E2 C1-1 C1-2 B1 Ci1-3 C1-4 suB- E4
STRATE

'

description

The SN75308 is an array of eight high-current (600 mA max) n-p-n transistors designed for use in linear select (2D)
memory designs utilizing-ferrite cores, plated wire, planar film, diodes, resistors, or other memory elements. One of
eight transistors can be switched by selection of the appropriate base and emitter inputs. Drive of the base and emitter
inputs can be provided by available circuits such as the SN7440, SN75450, and SN75451. The SN75308 transistors
feature fast switching times.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Collector-base voltage L 25V
Collector-emitter voltage (see Note 1) s DY
Collector-emitter voltage (see Note 2) . . . . . . . . . . . . . .. ..o . e e v
Emitter-base voltage .. 45V
Continuous current, each collector L. . ... ... ... ... ....0600mA
Continuous total package dissipation {see Note 3) ... . 800mw

0°C to 70°C

Operating free-air temperature range

Storage temperature range —65°C to 150°C

NOTES: 1. This value applies when the base-emitter diode is short-circuited.
2. This value applies between 100 yA and 10 mA collector current when the base-emitte :iode is open-circuited.

3. This value applies for any combination provided the ratings of single transistors are not exceeded.
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CIRCUIT TYPE SN75308
2 X 4 TRANSISTOR ARRAY

electrical characteristics for each transistor at 25°C free-air temperature t

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
V(BR)CBO Collector-base breakdown voltage Ic=100uA, 1g=0 25 Vv
V(BR)CEOQ Collector-emitter breakdown voltage Ic=10mA, Ig=0, See Note 4 10 A
V(BR)CES Collector-emitter breakdown voltage Ic=100uA, V=0 ) 25 \
V(BR)EBO Emitter-base breakdown voltage lg=100uA, Ic=0 5 \
V(BR)CU Collector-substrate breakdown voltage Ic=100uA, Ig=0, lg=0 25 \
Veg =1V, Ig =30 mA 15
hgg Static forward current transfer ratio Veg=1V, Ig =100 mA | SeeNote4 | 20
Vep=1V, Ig =500 mA 20
iB=3mA, Ic=30mA 0.73 1
] Ig=10mA, I¢c=100mA 0.82 1.1
VBE Base-emitter voltage See Note 4 Vv
Ig=30mA, Ig=2300mA 1.0 1.2
Ig=50mA, Ic=500mA 11 13
3 Ig=3mA, Ic=30mA 0.15 03
: i i Ig=10mA, Ic=100mA 02 04
VCE(sat) Collector-emitter saturation voltage = - See Note 4 v
Ig=30mA, Ic=300mA 036 06
Ig=50mA, I¢=500mA 055 08
Small-signal common-emitter
hte| ) VCE=10V, Ic=100mA, f=100MHz 2
forward current transfer ratio
Common-base open-circuit Veg=10V, Ig=0, f=140kHz,
Cobo . i 18 pF
output capacitance (1 transistor) See Note 5
Common-base open-circuit VEg=@5V, Ic=0, =140 kHz,
Cibo . . . : j 65 pF
input capacitance (2 transistors in parallel) |See Note 6

NOTES: 4. These parameters must be measured using pulse techniques. Ty = 200 ys, duty cycle < 2%.
5. For measuring Cgy,q, the emitter terminal of the transistor under test and all terminals of the other transistors are open.
6. For measuring Cjpq, the base terminals are connected in parallel. The emitter terminals of the transistors not under test and all
the collector terminals are open.

switching characteristics at 25°C free-air temperatureT

PARAMETER TEST CONDITIONS TYP UNIT
tq Delay time Ic =500 mA, Ig(1) =50 mA, 16
tr Rise time VBE(off) = —0.9 V, R =287, 20
ton Turn-on time CL =15 pF, See Figure 1 36 ns
g Storage time Ic =500 mA, Ig(1) =50 mA, 13
tg Fall time 1g(2) = —B0mA, R =28.7Q, 10
toff Turn-off time Cp =15 pF, See Figure 1 23

TTest conditions and limits apply separately to each transistor unless otherwise noted. The terminals of the transistors not under test are open
during the measurement of these characteristics.

iVoltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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CIRCUIT TYPE SN75308
2 X 4 TRANSISTOR ARRAY

PARAMETER MEASUREMENT INFORMATION

1BV

INPUT

—09V

TEST CIRCUIT

——————————— av
90%
|
INPUT |
|
| 10% | ov
|
e— ton — [ toff —=|
|‘ 'l' |
d | tr L— ty —oje-tf -o‘
10% : | 10%
OUTPUT | |
| |
90% 90%
VOLTAGE WAVEFORMS

NOTES: A. The input waveform is supplied by a generator with the following characteristics: Zgyy = 50 £, tp < 10 ns, t5 < 10 ns,
tyw ~ 100 ns, duty cycle < 2%.
B. Cy includes probe and jig capacitance.

FIGURE 1-SWITCHING CHARACTERISTICS
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CIRCUIT TYPE SN75308
2 X 4 TRANSISTOR ARRAY

hpg—Static Forward Current Transfer Ratio

VCE(sat)—Collector-Emitter Saturation Voltage—V

TYPICAL CHARACTERISTICS

STATIC FORWARD CURRENT TRANSFER RATIO
vs
EMITTER CURRENT

100 T 117
Ve =1V
90 —See Note 4 -
O Pt ™
Ta=70°C
80 A 4 Ta =25°C
70 /] i >
A Pat
A A i o
60 /r / A
LA
50 4’/// A
»
T Ta-0c
40 / L
///
30
20
10
0
1 2 4 710 20 40 100 400 1000

|g—Emitter Current—mA

FIGURE 2

COLLECTOR-EMITTER SATURATION VOLTAGE

vs
COLLECTOR CURRENT

1.0 T T
i
| -S-10
B
See Note 4
0.8 —
é
0.6 T
/i il
0.4 %
Ta =70°C
- //
Ta =25°C
0.2 L
=
- VRTA=O°C

0
10 20 40 70 100 200 400 1000

Ic—Collector Current—mA

FIGURE 4

Vg—Base-Emitter Voltage—V

Normalized Collector-Emitter Breakdown Voltage—V(BR)CER

BASE-EMITTER VOLTAGE
vs
COLLECTOR CURRENT

16 T
=<-10
14— I
See Note 4
12 7
A /
o Ta=0c LY
k%/
.//
08 T T ‘/171’
-
N[ MTa=70C
et !
0.6 Ta =25°C
0.4
0.2
0
10 20 40 70 100 200 400 1000

Ic—Collector Current—mA

FIGURE 3

NORMALIZED COLLECTOR-EMITTER
BREAKDOWN VOLTAGE
Vs
BASE-EMITTER RESISTANCE

i i} T To- 10duA
] Ta =25°C
1.0 Y ‘ e
0.8 ‘
0.6 \\\
™~

0.4 ~
0.2

V(BR)CBO ~ V(BR)CER 8t RgE = 0.1 kQ

T

NIRRT
01 02 04071 2 4 710 20 40 100

Rpg—Base-Emitter Resistance—k§

FIGURE 5

NOTE 4: These parameters must be measured using pulse techniques, t,, = 200 us, duty cycle < 2%.
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CIRCUIT TYPE SN75308
2 X 4 TRANSISTOR ARRAY

TYPICAL APPLICATION DATA

The SN75308 two-by-four transistor array is designedt to perform the word-line drive or select function for medium
current, high-speed, read-only memories organized in the word-oriented (2D) or linear-select configuration. Such
memories use magnetic memory elements such as plated wires, planar thin-films, transformers (as in a braided-wire
memory), or ferrite switch cores. They also may utilize passive elements such as resistors, capacitors, or diodes. The
typical organization of a word-oriented ROM is shown on the SN75303 data sheet; a base and emitter selection
technique is shown below. A similar selection circuit can be used with the SN75303 although with it the SN75451’s
need not be paralleled.

TO MEMORY WORD LINES

[ [
r—-—=-= L '
: } S A
— 1 ] : |
ENABLE — | | !
- — ' 1 l '
. ] | 1 1
sn7a158 [ 1 4 b __:
useDAs [ - [
BASE-ADDRESS fu— | TO OTHER SO0 | | i
BASE — DECODER | > BASE DRIVERS| | |
— t— | asreouirep |USEDAS 1 | ) b |
ADDRESS § — — LBASE DRIVERS, SN75308's i
- — -——- | AS REQUIRED
: | Y SR —_—d
16
I~ Sn7sas1 UsED AS )
600-mA (max) |
. ! EMITTER DRIVER |
1 t 1
— |
ENABLE — i
— |
ﬁ';‘é‘gi‘; [ | TooTHER |
EMITTER- [ | EMITTER L !
— ADDRESS [ P DRIVERS __-——_':LJ
EMITTER —] DECODER L _| As = SN75451
ADDRESS <\ —] — | REQUIRED AS SHOWN
— I
16
schematic
c1-1 C21 c12 C2-2 c1-3 C2-3 c1-4 C2-4
T | T ?
81 O— ¢
82 O
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SYSTEMS
INTERFACE CIRCUITS

CIRCUIT TYPE SN75324
MEMORY DRIVER WITH DECODE INPUTS

SERIES 75 MEMORY DRIVER

PERFORMANCE

fast switching times

400-mA output capability

internal decoding and timing circuitry
dual sink/source outputs

output short-circuit protection

EASE OF DESIGN

TTL or DTL compatibility

eliminates transformer coupling
reduces drive-line lengths

increases reliahility

minimizes external components
choice of flat or dual-in-line packages

description

NOTES: 1,

The SN75324 is a monolithic memory driver with
decode inputs designed for use with magnetic
memories. The device contains two 400-milliampere
(source/sink) switch pairs, with decoding capability
from four address lines. Two address inputs (B and C)
are used for mode selection, i.e., source or sink. The
other two address inputs (A and D) are used for
switch-pair selection, i.e., output switch-pair Y/Z or
W/X respectively.

The sink circuit is composed of an inverting switch
with a transistor-transistor-logic (TTL) input. The
source circuit is an emitter-follower driven from a
TTL input stage.

The SN75324 is characterized for operation from 0°C
to 70°C.

TRUTH TABLE

INPUTS OUTPUTS
ADDRESS |TIMING|SINK | SOURCES| SINK
AlBICIDIE|Flg| W | X|Y | 2
o{o|1[1/1/1/1 | ON |OFF|OFF | OFF
0/1/0/1/1]{1(1 |oFr | ON|OFF | OFF
1/1:0(0{1/1]/1 |OFF |OFF|ON | OFF
11071 |0]1[1]1 |oFF [oFFloFF | on
X|X|X X 0|x|X |OFF |OFF|OFF | OFF
x| x|x|x|x|0|x |OFF |OFF|OFF | OFF
X|X|X|x|x|x|0 |OFF |OFF/OFF | OFF

X = Logical 1 or logical 0.

2. Not more than one output is to be allowed to be
ON at one time: When all timing inputs are at a
logical 1, two of the address inputs must be at a
logical 0.

J CERAMIC DUAL-IN-LINE PACKAGE (TOP VIEW)

QuTPuT

ouTPLT SDURDE QUTPUT QUTPUT
ND z W
2 (SINK}

Yy CoL X
VCC  (SOURCE) 'I’DRS (SOURCE) (SINK)

Wi{w Ml ;
e

.

] df_rl——'f —
sHefdsHsH118
B 4 £ F GI ADDRESS

/\ INPUT D

ADDRES INPUTS TIMING INPUTS

N PLASTIC DUAL-IN-LINE PACKAGE (TOP VIEW)

ouTPUT OUTPUT SOURCE OUTPUT OUTPUT
X w

M COLLEC-
(SINK)  VCC  (SOURCE) TORS {(SOURCE) (SINK) GND

141312111093

=
P fﬂ

‘;\‘?_F—G7

G, ADDRESS
INPUT D

\A 8 €, Wk F

V \4
ADDRESS INPUTS TIMING INPUTS

S FLAT PACKAGE (TOP VIEW)

DUTPUT DUTPUT OUTPUT

[SINK) vee (SOUHCE) TOHS (SDUREE) (SWK) GND

®®®®O@.

(_-j
F el 1] | -

00500

SBUHCE OUTPUT

F G ADDRESS

/ INPUT D

\4 V
ADDRESS INPUTS TIMING INPUTS

NC—No internal connection
GND 1 and GND 2 are to be used in parallel
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CIRCUIT TYPE SN75324
MEMORY DRIVER WITH DECODE INPUTS

logic definition

Standard positive iogic appiies with the following definitions used for specifying digital-level signals:

LOW VOLTAGE = LOGICAL O
HIGH VOLTAGE = LOGICAL 1

absolute maximum ratings over operating case temperature range (unless otherwise noted)

Supply voltage Vec (See Note 1) .o oo vt vt it e e e e 17V
Input voltage {SEe NOTE 2) . . . . . . ot i ittt et e 55V
Operating case temMpPerature FANGE . « . .« oo oot e v e e e n e e aa e aaa e e ea e 0°C to 70°C
Continuous total power dissipation at (or below) 70°C case temperature . . ... ................ 800 mW
Storage temPErature TaNGE. . . . o o o v v v ittt e et e n e -65°C to 150°C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. Input signals must be zero or positive with respect to network ground terminal.

electrical characteristics (unless otherwise noted, V_ . =14V, T_= 0°C to 70°C)

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYPt MAX {UNIT
Vin( " Input voltage required to ensure 1 35 v
logical 1 at any input
V. © input voltage required to ensure 1 0.8 v
n togical O at any input
I Logical 1 level address input 1 V. =5V 200 uA
in(1) in
current
1. . Logical 1 level timing input 1 V. =5V 100 Ty
n current n
1 Logical 0 level address input 1 V. =0V 6 mA
in(0) in
current
lin(O) Logical 0 level timing input 1 V. =0V 12 mA
current n
V(sat) Sink saturation voltage 2 Isink =420 mA, RL =53 Q 0.75 0.85
Visay  Source saturation voltage 2 lource ~ ~420mAR, =47.50 075 085
oss Output reverse current {off state) 1 vV, =0V 125 200 uA
ICC Supply current, all sources and 3 V. =0V 125 15 mA
= m
sinks off
lee Supply current, either sink selected 4 30 40 mA
lec Supply current, either source 4 25 35 mA
selected
tThese typical values are at T = 25°C.
71
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CIRCUIT TYPE SN75324
MEMORY DRIVER WITH DECODE INPUTS

switching characteristics, V__ =14V, T_ = 25°C

PARAMETER FICORE TEST CONDITIONS | MIN TYP MAX | UNIT
Propagation delay time to logica!
toa(1) 5 RL1=53C, % | ns
1 level, source output Q
t Propagation delay time to logical 5 RL2=5003, 50 ns
d(0) CL =20pF
s 0 level, source output
t o) Propagation delay time to logical 6 110 ns
P 1 level, sink output RL =538,
t a0 Propagation delay time to logicai 6 CL =20 pF 40 ns
P 0 level, sink output
t Sink storage time 6 70 ns

3224

thermal information

The SN75324 is designed to be used at a case temperature not to exceed 70°C. Under this condition, infrared micro-
radiometer and X-ray studies indicate that a safe junction temperature is maintained under specified worst-case con-

ditions.

SN75324 circuits should be mounted so that minimum thermal resistance is achieved. A thermal compound should
be used between the bottom of the flat S package and a heat sink. This, in conjunction with unrestricted forced-air
flow across the heat sink and package, has been found to adequately satisfy thermal requirements. No thermal com-

pound is required with the dual-in-line package. Air flow should be across the short dimension of either package.
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CIRCUIT TYPE SN75324

MEMORY DRIVER WITH DECODE INPUTS

schematic

©—N

E
TIMING]
INPUTSY Go

o Vce
—O0 QUTPUT W
| (SINK)
» v x

OUTPUT X
A o (SOURCE)
AC 1 —0 SOURCE
< COLLECTORS
r" B O—
ﬁ\ﬁ"u‘;‘gss MODE SELECT <
(SOURCE/SINK)
Leco- —o OUTPUT Y
SWITCH-PAIR A ¥  (SOURCE)
SELECT
L Do
< p
(SINK)
: ¢ GND
TEXAS INSTRUMENTS 3-225
INCORPORATED

POST OFFICE BOX 5012 « DALLAS. TEXAS 75222



CIRCUIT TYPE SN75324
MEMORY DRIVER WITH DECODE INPUTS

PARAMETER MEASUREMENT
d-c test circuitst
T 3
1 TIMING INPUTS
1 E Vcc¢—_q +14V
7 - g(c))URCE ' \
LLECTORS, - loff
Gf :, 53 @ rEy
H 15 W (noninductive)
i —-(w —9 +13V
! : TID33
lingo) |resT Lol r !
Vi o—{PER ,_Q__
™ () reuTH T D{—« 5
el ST oS
£ e 1
NOTES] : H
Ic M
_¢‘ z
S e
e i o 1

NOTES: 1. Check Vin(1) and Vin(g) Per Truth Table.
2. Measure | (g) per Test Table,

INFORMATION
TEST TABLE FOR |, (g

TEST

APPLY 3.5V GROUND | lino)
B,C,E, F,and G AandD A
B,C,E, F,and G A and D D
A,D,E, F,and G B and C B
A,D,E F, andG Band C c
A,B,C D, F and G E E
A,B,C,D,E, and G F F
A,B,C, D E,andF G G

3. When measuring 1in(1). all other inputs are at ground. Each input is tested separately.

FIGURE 1 — vin(O)- vin(1)' |;n(°), lin(1)- and 15¢¢

&

v

m

H
: TIMING INPUTS
Vee q)_—, 14V
SOURCE

i
COLLECTORS

>

'—¢— " +23V
i L

" Vsink | | 15W (noninductive)

+13v

TID33

H
1
]
: Visat)
3
'

.

+5V o ISEE
TRUTH
TABLE

Entel!
L

Y

o

2

:

ADDRESS INPUTS

[}
L-____--____-S'in.?

NOTE:

FIGURE 2 — V(,

t Arrows indicate actual direction of current flow.

D ﬁ! H _¢_—‘

source
=* +3V

Visat}

—

This parameter must be measured using pulse techniques. tp = 500 ns, duty cycle < 1%.

3-226
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CIRCUIT TYPE SN75324
MEMORY DRIVER WITH DECODE INPUTS

PARAMETER MEASUREMENT INFORMATION
d-c test circuits T (continued)

-
1
: TIMING INPUTS v < lcc

E cc +14V

SOURCE

.
1
F COLLECTORS
O v
530

H 15 W {noninductive)

W

B
ool
io

85V | TiMING INPUTS i
e vec O—F——— £ +18v

SOURCE '

COLLECTORS :

1
! X
1B “Oe
O a3V

+3.5 v o
SEE I_
NOTES| :! H Y

D 1
|ADDRESS INPUTS GND

. Ground A and B, apply 3.5 V to C and D, and measure Icc (output W is on).
. Ground B and D, apply 3.5 V to A and C, and measure lcc (output 2 is on).
. Ground A and C, apply 3.5 V to B and D, and measure lcc {output X is on).
. Ground C and D, apply 3.5 V to A and B, and measure Icc (output Y is on).

Ll

NOTES:

hWN =

FIGURE 4 — 1., (ONE OUTPUT ON)

1+ Arrows indicate actual direction of current flow.
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CIRCUIT TYPE SN75324
MEMORY DRIVER WITH DECODE INPUTS

PARAMETER MEASUREMENT INFORMATION
switching characteristics

Y I TIMING INPUTS :
T Vee O——————o +14V

SOURCE H

LR
COLLECTORS : 23V
630

15 W (noninductive)

w
| —O—¢ A3V
i i TID33
1 ] 1
1 ]
O i
]
1 — x!
I o 490 OUTPUT X

B 20
500 §2
+5V o INPUT o—¢ T | Rz 3990k cL
PULSE | T
SEE ] P | < <+ 20 pF
NOTE i L ,_)—l\ i
2 e ¢ . 4 ouTPUTY
CL

|||-I

l l
N

)

=

~
14
8

° TEST TABLE

|e——  500ns -—b{
]
]

A O
|
INPUT :
10%
ov
| |
:4— tpd(1) I tpd0)
| I
! ! 90% I
| |
OUTPUT I

XORY i 10%

VOLTAGE WAVEFORMS

NOTES: 1. The input waveform is supplied by a generator with the following characteristics: t, = tf = 10 ns, duty cycle << 1%, and Zgyp ~ 50 §2.
2. When measuring delay times at output X,apply +5 V to input D,and ground A. When measuring delay times at output Y, apply +5 V
to input A,and ground D,

3. C_ includes probe and jig capacitance,

4. Unless otherwise noted all resistors are 0,5 W.

FIGURE 5 — SOURCE-OUTPUT SWITCHING TIMES
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CIRCUIT TYPE SN75324
MEMORY DRIVER WITH DECODE INPUTS

PARAMETER MEASUREMENT INFORMATION

switching characteristics

A
1
Yy TIMING INPUTS
e Ve +14V
SOURCE

R

COLLECTORS L
_—é——j +23V
53 Q

1
1
] 15 W {noninductive)

w
———Q—<- +13V

TID33

T

NOTE L |
2 C M
D

+5V o—

"
2z
£3
=]

z
| ¢ —o OUTPUT
s !
AN b : 4 20 pF
L . hd t
| ADDRESS INPUTS GND !
[ptiphidiptif J

T

TEST CIRCUIT

OUTPUT

VOLTAGE WAVEFORMS

NOTES: 1. The input waveform is supplied by a generator with the foilowing characteristics: t, = tf = 10 ns, duty cycle < 1%, Zoyt =50 S2.
2. When measuring delay times at output W, apply +5 V to input D, and ground A. When measuring delay times at output Z,
apply +5 V to input A,and ground D.
3. C_ includes probe and jig capacitance.

FIGURE 6 — SINK-OUTPUT SWITCHING TIMES
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

SYSTEMS
INTERFACE CIRCUITS

SERIES 55/75 MEMORY DRIVER

featuring
PERFORMANCE EASE OF DESIGN
¢ 600-mA Output Capability ® Source Base Drive Externally Adjustable
e Fast Switching Times e TTL or DTL Compatibility
e Output Short-Circuit Protection e Input Clamping Diodes
e Dual Sink and Dual Source Outputs e Transformer Coupling Eliminated
®  Minimum Time Skew between e Reliability Increased

Address and Output Current Rise
® 24-Volt Output Capability

@ Drive-Line Lengths Reduced
® Use of External Components Minimized

description JORN
The SN55325 and SN75325 are monolithic DUAL-IN-LINE PACKAGE (TOP VIEW)
integrated circuit memory drivers with logic inputs NODE
and are designed for use with magnetic memories. Veca X B R Rim D 2 veoy
Bl juinjjwl]s
The devices contain two 600-milliampere source-
switch pairs and two 600-milliampere sink-switch
pairs. Source selection is determined by one of two
logic inputs, and source turn-on is determined by the
source strobe. Likewise, sink selection is determined
by one of two logic inputs, and sink turn-on is
determined by the sink strobe. This arrangement l
allows selection of one of the four switches and its TIp2]]3]]41IS[I6]]7]}8
subsequent turn-on with minimum time skew of the COSL?.gg‘?gRSW A (St s2, C Y GND
output current rise. STROBES
When Rjnt and node R are connected together, the positive logic:. See truth table
amount of base drive available for the source-1 or
source-2 output transistor is set internally by a TRUTH TABLE
575-ohm resistor. This method provides adequate
base drive for source currents up to 375 mA with a ADDRESS INPUTS |STROBE INPUTS OUTPUTS
VCC2 voltage of 15 volts or 600 mA with a VCC2 SOURCE | SINK | SOURCE | SINK | SOURCE SINK
voltage of 24 volts. A BjCc DO st S2 | W X ¥ z
L H X X L H ON OFF |OFF OFF
When source currents greater than 375 mA are H L] Xx X L H |OFF ON |OFF OFF
required, it is recomryended that a resistor of the X XL H H L |OFF OFF| ON OFF
appropriate value be connected between Vg2 and X X|H L H L |OFF OFF OFF ON
node R and Ryt must remain open. By using this X XiXx X H H |OFF OFF |OFF OFF
method the source base current may usually be H H|HH X X [OFF OFF |OFF OFF

regulated within +5%. An advantage of this method
of setting the base drive is that the power dissipated
by this resistor is external to the package and allows
the integrated circuit to operate at higher source
currents for a given junction temperature.

H = high level, L = low level, X = irrelevant
NOTE: Not more than one output is to be on at any one time.

Each sink-output collector has an internal pull-up resistor in parallel with a clamping diode connected to Vee2. This
arrangement provides protection from voltage surges associated with switching inductive loads.

The SN55325 is characterized for operation over the full military temperature range of —55°C to 125°C: the SN75325
is characterized for operation from 0°C to 70°C.
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN55325 SN75325 UNIT
Supply voltage V(1 (see Note 1) 7 7 3
Supply voltage Vo2 (see Note 1) 25 25 v
Input voltage (any address or strobe input) 55 55 v
Continuous total dissipation at (or below) 70°C free-air temperature (see Note 2) 800 800 mwW
Operating free-air temperature range —55t0 125 0to 70 °c
Storage temperature range —65 to 150 —65 to 150 °c
Lead temperature 1/16 inch from case for 60 seconds J Package 300 300 °c
Lead temperature 1/16 inch from case for 10 seconds N Package 260 260 °C

NOTES: 1.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

Voltage values are with respect to network ground terminal.
2. For operation of SN55325 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 20.

PARAMETER TEST TEST CONDITIONS SNS5325 SN76325 UNIT
FIGURE MIN TYPT MAX|MIN TYPT MAX
ViH High-level input voltage 1&2 2 2 \Y%
ViL Low-level input voltage 3&4 08 08| V
Vee1 =45V, Vegz=24V,
| t 5 -1.3 17 -13 171 Vv
Vi Input clamp voltage 1= 10 mA, Ta= 25°C
, Source-collectors terminal : Vec1=45V, Full range 500 200 A
Off)  off.state current Ve =24V Ta-25C 3 150 3 200
V =45V, \ =24V,
VOH High-level sink output voltage 2 IOC(':’O cc2 19 23 18 23 v
Vg1 =45V,
Voo =15V, Fult range 09 09
Source outputs 3 RL=249,
lsource) ¥ —600 mA.| 7= 25°C 043 07 043 075
3 Saturation voltage: See Note 3 v
U n v +
{sat) 9 Vec1=45V,
Veez= 15V, Full range 09 09
Sink outputs 4 RL=24Q,
I(sink) = 600 mA, Ta=25°C 043 07 043 0.75
See Note 3
' Input current at maxi-| address inputs 5 Vee1 =55V, Vgez =24V, 1 1 A
m
! mum input voltage strobe inputs V)1=55V 2 2
' High-level input address inputs 5 Vee1 =55V, Vgogz =24V, 3 40 3 40 A
tH current strobe inputs Vi=24V 6 80 6 80 s
| Low-level input address inputs 5 Vgoci =55V, Veez =24V, -1 -16 -1 -186 A
i current strobe inputs Vy=04V -2 =32 -2 =32 m
Supply current, all from Ve Veer1 =55V, Veocz =24V, 14 22 14 22
lcCloff) I 6 - mA
sources and sinks off | from Vcc2 Ta=25C 75 20 75 20
Supply current from V¢e1, Vec1 =55V, Veez =24V,
! . . 7 7 A
ca either sink on I{sink} = 50 mA, Ta=25°C 55 0 55 70{ m
Supply current from V , Vv =55V, v =24V,
lecz cez 8 el cez- 2 50 32 50| mA
either source on l{source) = —B0mA, Ta=25C
tan typical values are at Tp = 25°C.
INot more than one output is to be on at any one time.
NOTE 3: These parameters must be measured using pulse techniques. t,, = 200 us, duty.cycle < 2%.
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

switching characteristics, Vgc1 =5V, Ta = 25°C

TEST
PARAMETER TO (OUTPUT) FIGURE TEST CONDITIONS MIN TYP MAX|UNIT
! Veez=16V,  Ry=249,
PLH Source collectors 9 CcC2 L 25 50 e
tPHL Cp =25pF 25 50
! Vecz=20V,  RL=1kq, 55
TLH Source outputs 10 cc2 L ns
TTHL CL =25pF 7
h Veco= 15V,  RL=24%, 30
PLH Sink outputs 9 cC2 L 45 ns
tPHL , CL=25pF 2045
t \ =15V, RL=24 %,
TLH Sink outputs o cc2 L 7 15 N
tTHL CL=25pF T
Veeo=15V, RL=24%,
s Sink outputs 9 cC2 L 15 30| ns
CL=25pF

3 ﬂtpLH = propagation delay time, low-to-high-level output
tpH L = pPropagation delay time, high-to-low-level output
LT = transition time, iow-to-high-ievei output

tTHL = transition time, high-to-tow-level output
tg = storage time

schematic

W " PR S

ApoRESES

Je

ADDRESS ¢ O————fp

STROSE 52 04
- e

r & - ooumrurz
Component values shown are nominal.
...Vgcbus
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits
24V

' ]  cocLecToRs!
: T——
Yott)

SEE
TEST
TABLE

TEST TABLE

A B S$1
GND|GND| 2V
2V |2V |GND

FIGURE 1—l(off)

Vo2~ sounce |

COLLECTORS |

TEST TABLE

c D | s2 | Y z
2V | 45V | GND | Vgy | OPEN
GND | 45V ]| 2V | voy | OPEN
4a5v| 2v | GND [OPEN| Vou
a5v]| GND | 2v [OPEN] VoH

2V

FIGURE 2-V) 4 AND Vo

T Arrows indicate actual direction of current flow.
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits (continued)t
1BV

350 RL=24Q

il i P iy
coLLecTORs |

' T
[: | v
SEE W (sat)
TEST 1 Vsource)
TABLE | hemasms 4
i i TEST TABLE

A B S1 w X

0.8V |45V |08V | GND | OPEN

45V |08V |08V |OPEN| GND

NOTE A: These parameters must be measured using pulse techniques. t,,, = 200 us, duty cycle < 2%.

FIGURE 3-V){ AND SOURCE V (g1}

1BV

Lvee? sounce-:
COLLECTORS | open

Faal

TEST TABLE

[ D S2 Y 4

k8 08Vv|45V |08V | R_ |OPEN

RL=240Q
- 25V| 08V ] 08V |OPEN| R

l Hsink)
0.8 V.
SEE
TEST
TABLE
4.5V

NOTE A: These parameters must be measured using pulse technigues. t,, = 200 us, duty cycle < 2%.
FIGURE 4—-V| AND SINK V(g¢)

T Arrows indicate actual direction of current flow.
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

55 Vo—1

i WiH
V) 00—
T8

LM

SEE
TEST
TABLE

PARAMETER MEASUREMENT INFORMATION
d-c test circuits {(continued)t

24V

55V
(45 V FOR
TESTING Vy)

Vic2 SOURCE
COLLECTORS |

OPEN

FIGURE 5—V|, I}, |4, AND Iy

TEST TABLES
i e
APPLY V; =55V,
MEASURE lI_| GROUND| APPLY 55V
APPLY V| =24V,
MEASURE hj4
A 1 B,C,S2.D
s1 A, B C,S2,D
B s1 A,C,S2,D
c s2 A,S1,B,D
s2 C.D A,S1,B
D s2 A,S1,B,C
Vi
APPLY V| = 0.4V,
MEASURE 1),
APPLY 55 V
APPLY I} = —10 mA
MEASURE V;
A S1,8B,C,52,D
s1 A,B,C,S2,D
B A, S1,C,82,D
c A,S1,B,52,D
s2 A,S1,B,C,D
D A,S1,B,C,S2

Tlccuom

55V

1'ccztom

Vecz SOURCE
coLLecTORS |

OPEN

FIGURE 6—Icc1(off) AND Icc2(off)

T Arrows indicate actual direction of current flow.
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits (continued)

-
Veez  soumce

I
COLLECTORS OPEN

TEST TABLE
C D S2 Y 4
GND | 5V | GND | I{sink) | OPEN
5V | GND | GND | OPEN1(sink)
isink) = 50 mA
FIGURE 7-Icc1, EITHER SINK ON
24V
llccz
Vo2 souRce
COLLECTORS |
5V o——r]
SEE
TEST =
TaBLe | |
! 1
|
‘E= L L} ] q TEST TABLE
| 1 l‘(murce): —50 mA A B S1
: 1L GND| 5V | GND
| : 5V |GND| GND
I OPEN
OPEN
FIGURE 8—Icc2, EITHER SOURCE ON
'5rrows indicate actual direction of current flow.
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics 5V
35002 - L AL
OPEN RL=240 19 p1313
r 7 R— i X vee2 SOURCE_: SOURCE
COLLECTORS
INPUT _ | COLLECTORS
T la ’ 4

o= CL-

2 oF

PULSE
GENERATOR

See Note A
50 -

QUTPUT Y
==y =
T fided
k 2
QUTPUT 2
7~ CL=25pF
-
TEST CIRCUIT
TEST TABLE
PARAMETER | OUTPUT UNDER TEST | INPUT | CONNECT TO5V
. a1 So Hect A and S1 B,C,D and S2
iyl rce COi OF!
PLH andPHL Y s I'Bands1 |  A,C,DandS2
PLH. TPHL, Sink output Y CandS2 | A,B,DandS1
tTLH, TTHL.
and t Sink output Z DandS2 | A,B,CandS1
<10 ns —-'0——-’1 Io—o'-— < 10 ns
P o
90% | | 50% 3v
| |
INPUT 15V | | 15V
1\l L/
| 10% 041 _ _ _ __ ___ —ov
b 200ns —=f
tPHL —L,——-—-l | L——-——-{r— tPLH

V
20% : ! Fo0% OH
! ! 1
t
OUTPUT I : fo— s —'l |
) |
110% /1o

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: 25yt = 50 £, duty cycle < 1%.
B. C| includes probe and jig capacitance.

FIGURE 9—SWITCHING TIMES
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

' PARAMETER MEASUREMENT INFORMATION

switching characteristics
2V

3

OPEN
7 g I oo 1
| coLLecTORs |

A b
O
PULSE | w

TOR

See Note A I
50 ©2 1
8

X

Ac =25 $RL=TKE

pF

QUTPUT

|

!

SEE ]
TEST

TABLE |

|

[

- o  de .- -

TEST CIRCUIT

TEST TABLE

ARCL=

2
pF

L

PARAMETER |OUTPUT UNDER TEST | INPUT

CONNECT TOS5 V

Source output W A and S1

B,C, D, and S2

trLH and tTHL

Source output X B and S1

A, C,D,andS2

le—=s— <10 ns le—a}— <10 ns

3V

OUTPUT

|
|
1
10% |
b
TLH S S

VOLTAGE WAVEFORMS

I Vo
le—ab— tTHL

NOTES: A. The pulse generator has the following characteristics: Zoyt = 50 2, duty cycle < 1%.

8. C| includes probe and jig capacitance.

FIGURE 10—-TRANSITION TIMES OF SOURCE OUTPUTS

O0UTPUT
RL =10
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

TYPICAL CHARACTERISTICS
OFF-STATE CURRENT INTO SOURCE COLLECTORS

vs
FREE-AIR TEMPERATURE
400 T T
I Veci =45V
200 L Vecz =24V
See Figure 1 /
< 100
%
é’ 7
H VA
5 i /
(5] T R ]
3 :
2 | ! i
S 10 =
IS y
=< 7
T |
2 t
1

~75 -50 -25 o 25 5 75 100 125

Ta—Free-Air Temperature—"C

FIGURE 11

VoH-High-Level Sink Output Voltage—V

HIGH-LEVEL SINK OUTPUT VOLTAGE
vs

FREE-AIR TEMPERATURE

2
.
Ll vvesryay
Vecz = 24V
i0=0

16 [~ See Figure 2

0
-5 -50 -26 O 25 50 75 100 125
Ta~FreeAir Temperature—"C

FIGURE 12

SOURCE OR SINK SATURATION VOLTAGE

vs

SOURCE CURRENT OR SINK CURRENT

06

R 48 41 36 31

28

= T T

Vec =48V TA=125°C
> Veez =15V /
é’ 05 | Rext—See Below ///
2 Ry_—See Below
° NTa = 70°C
S See Figures 3and 4 i
§ o4 = ==
H
: -~ =
H L~
x ¥ = 5°C
< Ta=2
2 1 Ta=0C
4 =
s 02 Ta=-55°C
H
3
@
i
= 0.1 1Rexy
>ﬁ 730 618 538 476 426 385 3501

26

240

o
250 300 350 400 450 500 550 600 650

~1(source) O l{sink)~Source Current or Sink Current—mA

FIGURE 13

SOURCE OR SINK SATURATION VOLTAGE

o

o

e

V{(sat)—Source or Sink Saturation Voltage--V
o

e

o

o

°

vs
FREE-AIR TEMPERATURE
8 T
Veoi=45Vv
Veez= 15V
7T “lisource) o Usink) = |
See Figures 3and 4
6 1
1
s ‘ A
- 5
A BL7 2 1
4 V=89 e
< 500 @A
e
1= a8
= 300.mA. RL - "
2
i
’ |

0
-75 50 25 ©0 25 50 75 100 125
T p—Free-Air Temperature—"C

FIGURE 14

SUPPLY CURRENT, ALL SOURCES AND SINKS OFF

vs
FREE-AIR TEMPERATURE
16
1cCifoff)
14 -~
I
< -
E 12fvecy=s8V
L Vega =24V
§ 10 [-SeeFigure s
5
o
?:i g | !CcC2(otf)
1 !
3 —
£ 6 I
3
8 a
2

o :
-75 -50 -25 0 25 60 75 100 125
TA-Free-Air Temperature- °C

FIGURE 15
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

TYPICAL APPLICATION DATA
balanced bipolar logic-line driver

The circuit shown in Figure 16 converts standard TTL logic to bipolar logic. Bipolar logic is primarily used in
transmitting data or clock pulses over long lines. This line-driver may be operated from a single 5-volt supply; however,
the output drive may be increased by raising the supply voltage to the source collectors. The circuit features a tri-state
output which is off during the absence of data, thus not dissipating high power. It provides a balanced drive circuit
giving maximum noise immunity when used with the proper line receiver. Large drive levels can be used to further
increase noise immunity, The circuit is capable of driving twisted-pair lines of several miles in length or low-impedance

coaxial lines.
5V v
i it
ct } e == - - - - -
_________ -9 r-lg ‘ Rt —1Veco souncs-:
M 1 10 : GOLLECTORS
1 —4
n :
! OUTPUT WZ
I
t
]
I
i | SR =000
TIL | |
DATA SN75325 i
INPUT | 1
! |
J | OUTPUT XY
T )
¥ 1
[}
OPEN 1
[}
]
]
1%Q !
-

TEST CIRCUIT

TTL
INPUT

OuUTPUT I | I
WZ TO XY -J _’

VOLTAGE WAVEFORMS

TR and C are adjusted to give the desired bipolar output pulse width.

FIGURE 16—BALANCED BIPOLAR LOGIC-LINE DRIVER
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

TYPICAL APPLICATION DATA

In memory-drive applications the SN75325 (or for full-temperature operation, the SN55325) can be connected in any
of several ways. Typically, however, sources and sinks are arranged in pairs from which many drive-lines branch off as
shown in Figure 17. Here each drive-line is served by a unique combination of two source/sink pairs so that a selection
matrix is formed. To select drive-line 13, SN74154 No. 1 must be set to 3 (with mode select high), enabling source X of
SN75325 No. 2 to drive lines 12 through 15, and SN74154 No. 2 must be set to 2, providing a sink at Y of SN75325
No. 4 for drive-line 13 only. Alternatively, to drive current in drive-line 13 in the opposite direction, only the mode-
select voltage would be changed from high to low. The size of such a matrix is limited only by the number of drive-lines
that a source/sink pair can serve. This number in turn depends on the capacitive and inductive load that each drive-line
of the particular system imposes on the driver. A 256-drive-line selection matrix is shown in Figure 18. These 256 drive-
lines are sufficient to serve (256/2)2 = 16,384 individual cores.

THIS 4 X & GRID OF SOURCE-SINK

PAIRS FUNCTIONS AS A MATRIX

TO SELECT ONE OUT OF 16 DRIVE LINES
DRIVE

DRIVE LINE NG, - LINES A
cores 1 \

[ 1o || [ ) ORIVELING 3

TIF: PrANN . e

o
—dsi 0 X
17
3 /
sN75225 3
Ll s TYY
of
o—ia | > rYYY|,
o—1s 5
o 1
o—ic :L - G
° i1
° 4o o FY ¥ i
5P
T o P
A m YO58
(1oi16 2y ryY Y
DECODER) by 3 ]
7
10 p—+—ofst "o
up 1
#4-
i od ¥YYYY
ENABLE, O——=QJG! 1P No.2
TIMING up
staose 942 Y yyYYY 2
EE] V)
a8
—Os2 i3 V)
YYYY
b
1N4s07

®
2
®
®
®
®

-
russmm H SNk

asie c2 oD
MODE SELECT 1 sTROBE 'Yy 73y
lSOURcEISINK!o_ﬁ\: H T3] T |
L. BUREE = d
sTAoBE
r—==7 01

| TIMING STROBE Oﬂ— 1
()} |t

Lo
3

ry
101112 131415

G162

\ I
MODE SELECT H '
ENABLE  TIMING
av t STROBE
Yoot |1 11
Lutaon) l l

=
9

SEE NOTE A

TO ADDITIONAL
SOURCE-STROBE TO ADDITIONAL
INPUTS SINK-STROBE
INPUTS

NOTE A: This optional mode-select and timing-strobe technique can be used in place of the SN7440 mode-select and SN74154 timing-strobe
when minimum time skew is desired.

FIGURE 17—SN75325 USED AS A MEMORY DRIVER
TO SELECT ONE OF SIXTEEN DRIVE LINES
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TYPICAL APPLICATION DATA

CIRCUIT TYPES SN55325, SN75325

MEMORY DRIVERS
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

TYPICAL APPLICATION DATA

external resistor calculation

A typical magnetic-memory word-drive requirement is shown in Figure 19. A source-output transistor of one SN75325
delivers load current (I ). The sink-output transistor of another SN76325 sinks this current.

The value of the external pull-up resistor (Rext) for a particular memory application may be determined using the
following equation:

16 [Vcco(min) — Vs — 2.2]
IL — 1.6 [Vcc2(min) — Vs — 29

Rext = (Equation 1)

where: Rgxt is in kS2,
Vce2(min) is the lowest expected value of V2 in volts,
Vg is the source output voltage in volts with respect to ground,
IL isin mA.

The power dissipated in resistor Rgxt during the load current puise duration is calculated using Equation 2,

IL
PRext ~ g [VCC2(min) — Vs - 2] (Equation 2)

where: PRext is in mW.

After solving for Rext, the magnitude of the source collector current (Ics) is determined from Equation 3,

Ics ~ 0941 (Equation 3)
where: Icg is in mA.
As an example, let VCC2(min) =20 V and V| = 3 V while I}_of 500 mA flows.
Using Equation 1,
16 (20 — 3 — 22)

= = 05 kQ
500 — 16 (20 — 3 — 2.9

Rext

and from Equation 2,

PRext ~ _51%9 0-3-3 ~ a70mw

The amount of the memory system current source {Icg) from Equation 3 is:

Ics =~ 0.94 (500) =~ 470 mA

In this example the regulated source-output transistor base current through the external pull-up resistor (Rext) and
the source gate is approximately 30 mA. This current and Icg comprise 1| .
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CIRCUIT TYPES SN55325, SN75325
MEMORY DRIVERS

TYPICAL APPLICATION DATA
external resistor calculation (continued)

Veez

e—

< Ics
Rext $ l
r R sounce |
ONE coLLecTors |
| snss/75325
| SOURCE
P P,
"-l MEMORY
ELEMENT
I one
| SN55/75325
| SINK

NOTES: A. For clarity, partiai logic diagrams of two SN75325’s are shown.

B. Source and sink shown are in different packages.

FIGURE 19

THERMAL INFORMATION

SN55325
DISSIPATION DERATING CURVE

1000
2
2 000
é 800
'?.—; \
k=3 N
g 700 N
a NG
g 600 \
=]
© 500 ™
3 N
2 400 I
g \\
o 300 N
§ 00| _|DERATE FROM
g 10.7 mW/°C 75°C
= 100

o
70 80 % 100 110 120 130

Ta—Free-Air Temperature—°"C

FIGURE 20
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SYSTEMS SERIES 75450
INTERFACE CIRCUIT DUAL PERIPHERAL DRIVERS

PERIPHERAL DRIVERS FOR
HIGH-CURRENT SWITCHING AT HIGH SPEEDS

performance
¢ 300-mA Qutput Current Capability
SUMMARY OF DUAL DRIVERS
e High-Voltage Outputs DEVICE | LOGIC OF COMPLETE CIRCUIT | PACKAGE
® High-Speed Switching SN75450A ANDT N
SN75451A AND P
ease-of-design SN75452 NAND P
SN75453 OR P
e Circuit Flexibility for Varied Applications SN75454 NOR i
and Choice of Logic Function fows . )
With transistor base connected directly to output of gate,
e TTL or DTL Compatible Diode-Clamped
Inputs
e Standard Supply Voltages
description

Series 75450 dual peripheral drivers are a family of versatile devices designed for use in systems that employ TTL or
DTL logic. Typical applications include high-speed logic buffers, power drivers, relay drivers, lamp drivers, MOS drivers,
and memory drivers. Additionally, the SN75450A may be used as a line driver. The SN75450A and SN75451A are
functionally interchangeable with and are recommended for replacement of SN75450 and SN75451, respectively, in
most applications which do not require the very high speed of the prototypes. The A-versions offer improved freedom
from latch-up and diode-clamped inputs to simplify system design. They can drive lamps, relays, and memories to rated
levels of voltage and current without external loading capacitors. Series 75450 drivers are monolithic circuits designed
for operation over the temperature range of 0°C to 70°C.

The SN75450A is a unique general-purpose device featuring two standard Series 74 TTL gates and two uncommitted,
high-current, high-voltage n-p-n transistors. The SN75450A offers the system designer the flexibility of tailoring the
circuit to the application.

The SN75451A, SN75452, SN75453, and SN75454 are dual peripheral AND, NAND, OR, and NOR drivers
respectively, (assuming positive logic) with the output of the logic gates internally connected to the bases of the n-p-n
output transistors.

CONTENTS PAGE
MAXIMUM RATINGS AND RECOMMENDED OPERATING CONDITIONS . 3-246
DEFINITIVE SPECIFICATIONS:
CIRCUITTYPESN75450A . . . . . . . . . . . . .. ... . 3-247
CIRCUITTYPESN75451A . . . . . . . . . . .. . . . ... 3-249
CIRCUITTYPESN75452 . . . . . . . . . . ... ... .. . 3-250
CIRCUITTYPESN75453 . . . . . . . . . . .. ... ... . 3-251
CIRCUITTYPESN75454 . . . . . . . . . . .. ... .. .. 3-252
DCTESTCIRCUITS . . . . . . . . ... ... ... . ... . 3-253
SWITCHING TIME TEST CIRCUITS AND VOLTAGE WAVEFORMS . .| . 3-255
TYPICAL CHARACTERISTICS . . . . . . . .. ... . . . ... 3-258
TYPICALAPPLICATIONS . . . . . . . . . .. . . .. . . 3-269
PRELIMINARY DATA SHEET:
Supplementary data will be TEXASI JCI;IRSPO];]}TQJ‘A ENTS 3-245

published at a later date.

POST OFFICE BOX 5012 s DALLAS, TEXAS 75222



SERIES 75450
DUAL PERIPHERAL DRIVERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

NOTES:

SN75451A
SN75452
SN75450A UNIT
SN75453
SN75454
Supply voitage, Vo 7 7 \Y
Input voltage {see Note 1) 5.5 5.5 \"
Interemitter voltage {see Note 2) 5.5 5.5 Y
Vgc-to-substrate voltage 35 v
Collector-to-substrate voltage 35 \"
Collector-base voltage 35 A"
Collector-emitter voltage {see Note 3) 30 v
Emitter-base voltage 5 v
Output voltage (see Notes 1 and 4) 30 Vv
Continuous collector current {see Note 5) 300 mA
Continuous output current {see Note 5) 300 mA
| Continuous total power dissipation 800 800 mW
Operating free-air temperature range 0to 70 0to 70 °c
Storage temperature range —65 to 150 |—65 to 150| °C
Lead temperature 1/16 inch from case for 10 seconds 260 260 °C
1. Voltage values are with respect to network ground terminal unless otherwise specified.
2. This is the voltage between two emitters of a multiple-emitter transistor.
3. This value applies when the base-emitter resistance (Rpg) is equal to or less than 500 €.
4. This is the maximum voltage which should be applied to any output when it is in the off state.
5. Both halves of these dual circuits may conduct rated current simultaneously.
recommended operating conditions (see note 6)
MIN NOM MAXIUNIT
Supply voltage, Vcc 475 5 525| V
Operating free-air temperature range, Ta 0 256 701 °C

NOTE 6: For the SN75450A only, the substrate (pin 8), must always be at the most-i

negative device voltage for proper operation.
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CIRCUIT TYPE SN75450A
DUAL PERIPHERAL POSITIVE-AND DRIVER

schematic

-O SUB

2¢

2E

-O GND

Component values shown are nominal

N

DUAL-IN-LINE PACKAGE {TOP VIEW)

2A

13

2Y 2B

Vee

"

2C 2E suB

12 /njjwepj9||s

=
)

»

1{{2({3]|4

G 1A 1Y 1B

S{|6]]7

1C 1E GND

positive logic: Y = AG (gate only)
C = AG (gate and transistor}

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TTL gates
TEST
PARAMETER TEST CONDITIONS MIN TYPT MAX |UNIT
FIGURE
V|H High-level input voltage 1 2 v
ViL Low-level input voltage 2 08| V
Vi Input clamp voltage 3 V=475V, 11=-12mA -15| V
Ve =475V, V) =08V,
VoH High-level output voltage 2 cc L 24 33 v
loH = —400 LA
Vec=475V, Vig=2V,
\Y Low-level out 1 0. . \"
oL Low-level output voltage loL = 16 mA 22 0.4
input A 1
1 Input current at maximum input voltage - P 4 Vee=525V, V=55V mA
input G 2
. ; input A 40
WH High-level input current - a4 Vec=5.25V, V=24V LA
input G 80
input A -1.6
liL  Low-level input current - i 3 Vee=5.26V, V=04V mA
. input G -3.2
1os  Short-circuit output current® 5 Vec=5.25V -18 —55 | mA
IccH Supply current, high-leve! output 6 Vec=5.25V, V=0 2 4| mA
IccL Supply current, low-leve! output Vee=526V, V=5V 6 11 mA
tan typical values at Voo =5V, Tp = 25°C.
$Not more than one output should be shorted at a time.
1
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CIRCUIT TYPE SN75450A
DUAL PERIPHERAL POSITIVE-AND DRIVER

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

output transistors

PARAMETER TEST CONDITIONS MIN TYPt MAX [UNIT
V(BR)CBO Collector-Base Breakdown Voltage Ic=100uA, Ig=0 [ 35 \'Z
V(BR)CER Collector-Emitter Breakdown Voltage | Ic=100uA, Rgg =500 Q 30 \"
V(BR)EBO Emitter-Base Breakdown Voltage Ie=100pA, Ic=0 5 \'
Ve =3V, Ic =100 mA, 25
Ta=25°C
Vce =3V, Ic =300 mA, 30
Ta =25°C
hrg Static Forward Current Transfer Ratio |- See Note 7
Vce=3V, Ic=100mA, 2
Ta=0°C
VCE=3V, Ic=300mA, 2
Ta=0°C
Ig=10mA, ic=100mA 0.85 1
\Y Base-Emi ) See Note 7 \
BE mitter Voltage I5=30mA, Ig=-300mA | o ot 105 12
iB=10mA, ic=100mA 0.25 0.4
VCE(sat) Collector-Emitter Saturation Voltage ': ) :A. ;2 - :;00 A See Note 7 (;5 0.7 v
TAN typical values are at Vee=5V, Ta =25°C.
NOTE 7: These parameters must be measured using pulse techniques. 1, = 300 us, duty cycle < 2%.
switching characteristics, Vcc =5 V, TA = 25°C
TTL gates
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
FIGURE
Propagation delay time,
tPLH lo:l-to-hi:: Ievealvoultr:xt 2 ns
- -~ 12 CL =15 pF, Ry =400 Q
¢ Propagation delay time, 8 <
n
PHL high-todow-level output
output transistors
PARAMETER TEST TEST CONDITIONS# MIN TYP MAX |UNIT
FIGURE
Delay tii 8
'd - ay- ‘e Ic =200 mA, Ig(1) =20 mA, i
tr Rise time 12 ns
s - 13 I(2) = —40mA, VBg(off) =1V,
tg torage time Ci =15 pF Ry =500 7 ns
t§ Fall time L P L ns
gates and transistors combined
PARAMETER TEST TEST CONDITIONS MIN TYP MAX [UNIT
FIGURE
" Propagation delay time, 0
PLH fow-to-high-level output ns
Propagation delay time,
tPHL . 25 ns
high-to-low-level output 14 Ic =200 mA, CL = 15pF,
- Transition time, R =50 10
ns
LH low-to-high-level output
Transition time,
12
THL high-to-low-level output ns

'tVoltaga and current values shown are nominal; exact values vary slightly with transistor parameters.
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CIRCUIT TYPE SN75451A
DUAL PERIPHERAL POSITIVE-AND DRIVER

schematic (each driver)

$4ka $16ke 31300
< <

2 500
b

AAA B

logic P
DUAL-IN-LINE PACKAGE {TOP VIEW)
o Vee TRUTH TABLE
AB Y Vee 2B 2A 2Y
L LiL {on state)
L H|L (on state) 3 1 E 5
H L|L (on state}
H HfH (off state)
H = high level, L = low leve!
v »
1 2 31| 4
1A 1B v GND

: . 0 GND
P

Component values shown are nominal

positive logic: Y = AB

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

r PARAMETER TEST TEST CONDITIONS MIN TYPT MAX jUNIT
FIGURE
ViH High-level input voltage 7 2 v
V| Low-level input voitage 7 08| V
A\ Input clamp voltage 8 Vee =475V, j=—-12mA -15| V
loH High-level output current 7 Vee =475V, ViH=2V, 100 | wA
VoH =30V
Vee =475V, V| =08V, 025 04
VoL Lowlevel output voltage ; loL-10mA v
Vee=475V, VL =08V, 05 07
foL =300 mA
I Input current at maximum input voltage 9 Vee=526V, V=558V 1| mA
iy  High-level input current 9 Vec=5.26V, V=24V 40 | uA
lj Low-level input current 8 Vee=56.25Y, V=04V -1 —16| mA
lccH Supply current, high-level output 10 Vee=56.25V, V=5V 7 11| mA
IccL Supply current, low-level output Vee=5.25V, V=0 52 65 | mA
TAll typical values are at Vee=5V,Ta= 25°C.
switching characteristics, Veg =5V, TA =25°C
TEST
PARAMETER i TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE
tpLy Propagation delay time, low-to-high-level output 45 ns
tpH Propagation delay time, high-to-low-level output 14 1o~ 200mA, C_= 15 pF, 25 ns
tyLH Transition time, low-to-high-level output KL=508Q 10 ns
trHL Transition time, high-to-low-level output 12 ns
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CIRCUIT TYPE SN75452
DUAL PERIPHERAL POSITIVE- NAND DRIVER

. : P
schematic (each driver) DUAL-IN-LINE PACKAGE (TOP VIEW)

-0 Vce
Vce 2B 2A 2y

AT T

GND |

Component values shown are nominal.

logic 1 H — |
TRUTH TABLE 3]
1A 1B 1Y GND

AB Y

L L[H (off state)
L H}H (off state)
H L|H (off state) } positive logic: Y = AB
H H|L (on state)
H = high level L = low level

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST TEST CONDITIONS MIN TYPt MAX |UNIT
FIGURE
Vi)H High-level input voltage 7 2 v
ViL Low-level input voltage 7 08| Vv
v Input clamp voltage 8 Vee=475V, L1=-12mA -15| V
IoH High-level output current 7 | Vec=478V. ViL =08V, 100 | pA
VoH =30V
VeC=4.75V, Vip-2V, 025 o4
VoL Low-level output voltage 7 loL = 100 mA v
Vee=475V, V=2V, 05 0.7
loL =300 mA
Iy Input current at maximum input voltage 9 Vee=5.26V, V=565V 1| mA
i High-level input current 9 Vee=5.25V, V=24V 40 | pA
LT Low-level input current 8 Vee=528V, V| =04V 1 -16]| mA
IcCH Supply current, high-level output 10 Vee=525V, V=0V 11 14 | mA
IccL Supply current, low-level output Vee=5625V, V=5V 56 71 | mA
tan typical values are at Voo =5V, Ty = 25°C.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE
tpLH Propagation delay time, low-to-high-level output 50 ns
tpHt. Propagation delay time, high-to-low-level output 14 lo = 200mA, Ci_ = 15 pF, 35 ns
trLH Transition time, low-to-high-level output R_=500 10 ns
tTHL Transition time, high-to-low-level output 12 ns
3250 TEXAS INSTRUMENTS
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371

CIRCUIT

TYPE SN75453

DUAL PERIPHERAL POSITIVE-OR DRIVER

schematic (each driver)

4k 1.6 kQ

4k 130

BO-

1kQ

500

Component vaiues shown are nominal.

logic
TRUTH TABLE
AB Y A

L L|L (on state}
L H|H (off state)
H L|H (off state)
H H|H (off state)

H = high level, L = low level

P
DUAL-IN-LINE PACKAGE (TOP VIEW)
o Vce
Vee 2B 2A 2Y
(8 TeS
Y
GND
1A 1B 1Y GND
positive logic: Y = A + B

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TEST
PARAMETER TEST CONDITIONS MIN TYPt MAX JUNIT
FIGURE

ViH High-level input voltage 7 2 \"
ViL Low-level input voltage 7 08| V
A Input clamp voltage 8 Vec=475V, Ij=-12mA -15| V

Vee=475V, V=2V,
1 High-level output current 7 100
oH Hig utpu Von =30V BA

Vec=475V, V|L=08YV,

\ cc oA =0 025 04

oL = m
V Low-level output volt; 7 \"%

OL  Low-evel output voltage Voo =475V, ViL-08V,
- 05 0.7

loL =300 mA
I Input current at maximum input voltage 9 Vee=5.26V, V=55V 1| mA
IiH  High-level input current 9 Vee =525V, V|=24V 40 | pA
I Low-level input current 8 Vee=5.25V, V=04V -1 ~16| mA
IccH Supply current, high-level output " Vee=525V, V=5V 8 11 | mA
IccL Supply current, low-level output Vec=5.25V, V=0 54 68 | mA

T All typical values are at Vg =5V, Ta = 25°C.
switching characteristics, Vcc =5V, TA = 25°C
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE

tpLH Propagation delay time, low-to-high-level output 35 ns
tpHL Propagation delay time, high-to-low-level output 14 lop=~200mA, Ci =15pF, 25 ns
tTLH Transition time, low-to-high-level output R_=50% 10 ns
tyHL Transition tirke, high-to-low-level output 12 ns
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CIRCUIT TYPE SN75454
DUAL PERIPHERAL POSITIVE-NOR DRIVER

schematic (each driver)

O Vee

>
<
4kQ :; 2kQ 4kQ

AO—4

BO-

>
>
g1k

AAA—O

b S
<2k 1.6k 130 @
< <

logic
3
B TRUTH TABLE

AB Y

L L H (off state)
L H|L (on state)
H LiL (on state)
H H|L (on state}

H = high level, L = low level

P
DUAL-IN-LINE PACKAGE (TOP VIEW)

Vee 28 2A 2y

I

1A 1B 1Y GND

positive logic: Y = A + B

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TEST
PARAMETER TEST CONDITIONS MIN TYPT MAX |UNIT
FIGURE

V|H High-level input voltage 7 2 A"
ViL Low-level input voltage 7 08| V
A\ Input clamp voltage 8 Vee=475V, 11=—12mA -15( Vv

Vee=475V, V)L =08V,
IoH High-level output voltage 7 cc =08 100 | pA

Vo =30V

Vee =475V ViH=2V,

cc + Vin=2 025 04

loL = 100 mA

VoL Low-level output voltage 7 Voo =375V, Vin-2v M
ce= Bt YIH=2V. 05 07

loL =300 mA
I Input current at maximum input voltage 9 Vec=5.25V, V|=55V 1| mA
Iy High-level input current 9 Vee=525V, V=24V 40 | pA
IiL  Low-level input current 8 Vee=5.25V, V=04V -1 -16| mA
lccH Supply current, high-level output 1 Vee=5.25V, V=0V 13 17| mA
IccL Supply current, low-level output Veg=525V, V=5V 61 79| mA

Tan typical values are at Voo =5V, Tp = 25°C.
switching characteristics, Vog =5V, Ta = 25°C
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT

tpLH Propagation delay time, low-to-high-level output 50 ns
tpHL Propagation delay time, high-to-low-level output 14 lp ~ 200 mA, C_ = 15pF, 25 ns
tTLH Transition time, low-to-high-level output RL=50%0 10 ns
trHL Transition time, high-to-low-level output 12 ns
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SERIES 75450
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits T

L 11

Both inputs are tested simultaneously.

Vo
l T
- - I
Each input is tested separately.

FIGURE 2—V|L, VOH

FIGURE 1-V,,, Vo
asv  Vce Voo
K T
—_
V| Or—e——
OPEN OPEN
sus| |GND suB GND

Illﬂ
T4

Each input is tested separately.
FIGURE 3—-V), I

Each input is tested separately.
FIGURE 4-1}, i

Vee
'ccn-a‘ l‘cu_
sus] |onD

Both gates are tested simultaneousiy.

FIGURE S_ICCH' ICCL

Each gate is tested separately.
FIGURE 5-—|°S

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value,

TEXAS INSTRUMENTS
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SERIES 75450
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst {continued)

TEST TABLE
V%C CIRCUIT l;:::ll; OTHER Sadid]
test | "NPUT | appLY|MEASURE
IoH
— — 1 ViH ViH | VoH IoH
A l— SN75451A
v ——0 "OH ViL | Vec | lo Voi
IH SEE circUIT | SEE v S ' -
TEST UNDER TEST SN75452 IH H oL oL
ViL TABLE gl TEST TABLE 4\ | Vi | Vec | Vol oH
‘oL v GND | V 1
- — sn7sas3 | M OH | oM
VoL ViL Vi loL VoL
— v GND | | vV
i = SN75454 IH oL oL
1 y I Vi | Vit | Von IoH
NOTE: Each input is tested separately.
- FIGURE 7-V |y, VL. loH. VoL
Vee

T

I NOTES _l CIRCUIT

Y
UNDER — OPEN
] 1

uis
ot }3. Al TEST
NOTES: A. Each input is tested separately.

B. When testing SN75453 and SN75454, input not
under test is grounded. For all other circuits
it is at 4.5 V,

—
45V 00— SEE —I A,B

tllo— <

FIGURE 8-V}, I

Vee
URTE T
V|o—-¢
circult |y
UNDER | OPEN
B, A TEST .

_[_ il

Each input is tested separately.

FIGURE 9—1}, Iy

Vi

Both gates are tested simultaneously.

FIGURE 10—iccH, IccL FOR AND, NAND CIRCUITS

Both gates are tested simultaneously.

FIGURE 11-IccH, IccL FOR OR, NOR CIRCUITS

T Arrows indicate actual direction of current flow. Current into a terminal is a positive value,
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SERIES 75450
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics

INPUT 2.4V Vv

cc OUTPUT 5V
o

PULSE
GENERATOR
(See Note A)

(See Note C}

TEST CIRCUIT

OUTPUT

VOLTAGE WAVEFORMS

NOTES. A. The pulse generator has the following characteristics: PRR = 1 MHz, Z5,¢ = 50 §2.
B. C| include probe and jig capacitance.
C. All diodes are 1TN3064.

FIGURE 12-PROPAGATION DELAY TIMES, EACH GATE (SN75450A ONLY)

TEXAS INSTRU MENTS 3.255
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’ (See Note A)
i 620

SERIES 75450
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

INPUT -1V v

PULSE
GENERATOR

TEST CIRCUIT

L‘td"i l‘_ts—d

l‘_tr_.{ I‘_tf_.g
I
|

10% | 10%
OUTPUT |
90% 90%

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zoyt 50 Q.
B. C_includes probe and jig capacitance.

FIGURE 13—SWITCHING TIMES, EACH TRANSISTOR (SN75450A ONLY)
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SERIES 75450
DUAL PERIPHERAL DRIVERS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

3V

INPUT 24V 10V
SN75450A RL=50&
SN75451A
SN75452
L———' OUTPUT
PULSE
GENERATOR }—@ CIRCUIT
(See Note A) UNDER
TEST
(See Note B) ke C_=15pF
T T {See Note C}
GND |sus
SN75453 |
SN75454 |
|
|
av L 1 L L
TEST CIRCUIT
le—sf—<5ns r—q— <10ns
| | |
| ] | |
INPUT 90% | | 90%
|
SN75450A t |
SN75451A AV I
SN75453 | 10% 10%
|
! 0.5 s
|
90%
- INPUT
SN75452 1.5V
SN75454
OUTPUT :
! 10%
I
L——-l—tTHL
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, 25, = 50 Q.
B. When testing SN75450A, connect output Y to transistor base and ground the substrate terminal.

C. Cy includes probe and jig capacltance.

FIGURE 14—SWITCHING TIMES OF COMPLETE DRIVERS
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SERIES 75450
DUAL PERIPHERAL DRIVERS

VOH—High-LeveI Output Voltage—V

VBE —Base-Emitter Voltage—V

4.0

35

3.0

25

2.0

1.2
1.1
1.0
0.9
038
0.7
0.6
0.5
0.4
Q.3
0.2
0.1

TYPICAL CHARACTERISTICS

SN75450A SN75450A
TTL GATE TRANSISTOR
HIGH-LEVEL OUTPUT VOLTAGE STATIC FORWARD CURRENT TRANSFER RATIO
vs vs

HIGH-LEVEL OUTPUT CURRENT

COLLECTOR CURRENT

| ] B
1 =3V
! Vee=5V 2 oo} Vee=3
V| =08V | 5 See No[te7
— oc § 80
. TATBC 3 j e
\ See Figure 2 8 70 Tp=70°C -
= 1
g 60 ’/-*/"C —
\ £ TaA=25 L+
O 50 |/ - —
N\ E 1
2
3 40 _ e
\ 5 TA =0C
|19
L 30
2
8
® 20
w
\ 0
A 0
0 -5 —10 —15 -20 —25 -30 —35 —40 10 20 4 70 100 200 400
IOH—High-Level Output Current—mA IC—ColIector Current—-mA
FIGURE 15 FIGURE 16
SN75450A
TRANSISTOR TRANSISTOR
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
0.6
1 j I > |
F-—=10 g Ic /
N |B /A % 05 - |—B- =10
T,=0°C ’
See Note 7 A A/ z See Note 7
LT k]

] g 04 £
////’/’ TA=70°C g TA=7%/
— 4 |

- 0 .
T,=25°C £ o3 V4
|3 //
w
5 A A
§ 02 HTa=0°C
3 L—" //% A
o /_/%/
. o4 B==F—1 Ta=25C
8" ‘
w
O
> 0
10 20 4 70 100 200 400 10 20 40 70 100 200 400
Ic—Col!ector Current—mA | C—Collector Current—mA
FIGURE 17 FIGURE 18

NOTE 7: These parameters must be measured using pulse techniques. ty = 300 s, duty cycle < 2%.
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SERIES 75450
DUAL PERIPHERAL DRIVERS

TYPICAL APPLICATION DATA

2A l——————-— 5V
-y wiful[e][nl[w][s][s]
suB +V
s"’“F%__‘ v SN75450A % o ourmr
GND
]lj Iﬂl 4 5 1 2 3[4 5(]6 1
N INPUT G O——1 -L- _é-
ke ¢ INPUT A O—4¢
Y=G+1A-2A+1A - 2A
FIGURE 19-GATED COMPARATOR FIGURE 20-500-mA SINK
w1
O OUT-OF PHASE OUTPUT
24058 INPHASE OUTPUT
INPUT
5V
-v2
wilngpn|jnjjw{/jsfls
suB
SN75450A
GND
1213 ([14]]5([|8([]7
_—
STROBE THIS SIDE CAN PERFORM =
THE SAME OR ANOTHER FUNCTION
FIGURE 21-FLOATING SWITCH
371
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SERIES 75450

DUAL PERIPHERAL DRIVERS

V1

SOURCE
CONTROL

SINK
CONTROL

TYPICAL APPLICATION DATA

5V o *——o ®
8.2 kﬂg 5820 Q 820&1;> é 8.2k
< < \ 1 <
]
\( 01
AN
O1xF © OUTPUT Q
Wi ju2zyjnijio SiBi
T | SUB
212 $ » SN75450A
|5
1 2 3114 5 6 1
—L 1
© OUTPUT Q
FIGURE 22-SQUARE WAVE GENERATOR
o— q \ 4
A 2N4058 $
w][ule][n][w][s]]s
SUB 1/2 TID131
ra per el |
[
'y ¥ ¥ ¥ :
P SN75450A : S Gy Gy G
{ RAR AR AR 2N
|
GND L— - - _ ‘J
6 II 1 T l
CUSRls:NT
o1
Oo— _—J_: TO MEMORY DRIVE LINES

2N4058 _yp

Source and sink controls are activated by high-level input voltages (V) > 2V).

FIGURE 23—-CORE MEMORY DRIVER

SOURCE
CURRENT
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SERIES 75450
DUAL PERIPHERAL DRIVERS

STROBE
INPUT “B"

45y

TYPICAL APPLICATION DATA

~10V OR NEGATIVE
SUPPLY OF MOS CIRCUIT

QUTPUT A"

nN7se ATRR

" FIGURE 24—DUAL TTL-TO-MOS DRIVER

UINE 1

E2

Termination is made at the receiving end as follows:

where Z, is the line impedence.

Line 1 is terminated to ground through Z,/2;
Line 2 is terminated to +5 volts through Z2,/2;

FIGURE 26—BALANCED LINE DRIVER

uT "B

~10V OR NEGATIVE
SUPPLY OF MOS CIRCUIT

<3 kst

OQUTPUT “A™

27ke

T

bl u]la n

8

o103

L |

SN75450A

SUE

GND

TlL2fis]]egisfiefi?
1T 1

STROBE O—--

INPUT "B"O- L{ I
E T

FIGURE 25—-DUAL MOS-TO-TTL DRIVER

27k

—O OUTPUT "B

INPUT"A" O—
STROBE O——@

INNUT B OT

SN75451A

At

[l Ve

~{&&=D

1t Optional keep-alive resistors maintain off-state lamp
current at = 10% to reduce surge current.

FIGURE 27—-DUAL LAMP OR RELAY DRIVER
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SERIES 75450

DUAL PERIPHERAL DRIVERS

1k

SN7404
INVERTER

=
.

SN75451A

=

1|2

TYPICAL APPLICATION DATA

COMPLEMENTARY OUTPUTS FOR:
GO/NO-GO INDICATORS
MOS CLOCK DRIVERS
BIPOLAR RELAYS

FIGURE 28—-COMPLEMENTARY DRIVER

w0kat

INPUT O—AAA—4
30kat

4700

TThe two input resistors must be adjusted for the level of MOS input.

SN75452

390 52

-

FIGURE 30—-MOS NEGATIVE-LOGIC-LEVEL DETECTOR

INPUT

TEST
© 0"

350 5:

i
I

FIGURE 29-TTL OR DTL POSITIVE LOGIC-LEVEL DETECTOR

s [71[ 6]

» SN75452

INPUT A" O—
STROBE O-—4

INPUT “B” ©—+

FIGURE 31-LOGIC SIGNAL COMPARATOR
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SERIES 75450
DUAL PERIPHERAL DRIVERS

TYPICAL APPLICATION DATA

5v O

Ska
+——0 OUTPUT

8|7 615

— 1
SIGNALS FROM
PEAK DETECTORS SN75453
1 2 30| 4
1 1

Low output occurs only when
inputs are low simultaneously,

e inputs are unused, they should be connected to +6 V through a 1 k2 resistor.

FIGURE 32—-IN-PHASE DETECTOR

5V O
1ka 1k —_
I Y1=AB
]' © ¥1-a+8
Sl 7 |6 5
INPUT “A" O ¥4 € €
Y2=Y1,C={A+B}C
INPUT “B" SN75454 L Y2=Y1+C=AB+C
INPUT “C"* O—
11234

FIGURE 33—MULTIFUNCTION LOGIC-SIGNAL COMPARATOR

5V O-

FROM ALARM ] ©
TRANSDUCERS -

3

SN75454

FROM ALARM | O—4 =
T o il
<

300 $ 33900

FIGURE 34—ALARM DETECTOR

ALARM
RELAY

71 PRINTED IN US.A
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or represent that they are free from pateni infringement.
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TYPES TID21A THRU TID26A, TID29A, TID30A,
TID121 THRU TID126, TID129 THRU TID134
EPITAXIAL PLANAR SILICON DIODE ARRAYS

CORE-DRIVER DIODE ARRAYS
For Application With

o Magnetic Cores o Plated-Wire Memories

e Thin-Film Memories e Decoding or Encoding Applications
For Use In

e Airborne Computers e Military Computers

o Industrial Computers e Peripheral Equipment

description

These diode arrays are multiple diode junctions fabricated by a planar process and mounted in integrated circuit
packages for use in high-current, fast-switching core-driver applications. These arrays offer many of the advantages of

integrated circuits such as high-density packaging and improved reliability. These advantages result from such factors as
fewer connections, more uniform device parameters, smaller size, less weight, fewer glass-to-metal seals, and the

elimination of pressure contacts and whiskers.

The arrays are available in hermetically sealed, welded flat packages or in dual-in-line plastic packages.

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

FLAT PACKAGE DUAL-IN-LINE PACKAGE
TOTAL TOTAL
EACH DIODE EACH DIODE
DEVICE DEVICE
8-DIODE ARRAYS (COMMON CATHODE) TID21A | TiD22A TID121 TID122 uNIT
8-DIODE ARRAYS (COMMON ANODE) TID23A | TID24A ALL TiD123 TID124 ALL
16-DIODE ARRAYS TID25A | TID26A TYPES TID125 TID126 TYPES
DUAL 10-DIODE ARRAYS TID2%9A | TID30A TID129 TID130
DUAL 8-DIODE ARRAYS TID131 | TID132 TID133 TID134
Peak Reverse Voltage (See Note 1) 60 40 60 40 \'
Steady-State Reverse Voltage, VR 40 25 40 25 \'
Peak Forward Current at (or below)
o so0t 500%
25°C Free-Air Temperature (See Notes 1 and 2) mA
Continuous Forward Current at (or below)
3008 1
26°C Free-Air Temperature (See Note 2) 400 mA
Continuous Power Dissipation at {or below)
500° 600°
25°C Free-Air Temperature mw
Operating Free-Air Temperature Range —65 to 150 —66 to 125 °c
Storage Temperature Range —65 to 200 —65 to 150 °c
Lead Temperature 1/16 Inch from Case for 10 Seconds 300 260 °c
NOTES: 1. These values apply for 100-us pulses, duty cycle < 20%.
2. The values shown for total device apply for any combination provided the ratings of individual diodes are not exceeded.
tDerate linearly to 150°C free-air temperature at the rate of 4 mA/°C.
iDerate linearly to 125°C free-air temperature at the rate of 5 mA/°C.
§Derate linearly to 150°C free-air temperature at the rate of 2.4 mA/°C.
% Derate linearly to 125°C free-air temperature at the rate of 4 mA/°C.
ODerate linearly to 150°C free-air temperature at the rate of 4 mW/°C.
Operate linearly to 125°C free-air temperature at the rate of 6 mw/°C.
370
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TYPES TID21A THRU TID26A, TID29A, TID30A,
TID121 THRU TID126, TID129 THRU TID134
EPITAXIAL PLANAR SILICON DIODE ARRAYS

FLAT PACKAGES 14-PIN PLASTIC DUAL-IN-LINE PACKAGES
TID21A, TID22A TID121, TiD122
2DIODE ARRAY {COMMON CATHODE) 8-DIODE ARRAY (COMMON CATHODE)
10-PIN PACKAGE 14-PIN PACKAGE
(9 (9
0JOI0I0JO0X0I010 DLW
@ No internal connection @ @ @ @ No internal connection
- TID23A, TID24A - TID123, TID124
8-DIODE ARRAY (COMMON ANODE) 8-DIODE ARRAY (COMMON ANODE)
10-PIN PACKAGE 14-PIN PACKAGE
; 7 B
DEPOWEROOOEOO 9JO0J010JOXOIDIE,
@ No internal connection @@@@ No internal connection
TID25A, TID26A TID125, TID126
16-DIODE ARRAY 16-DIODE ARRAY
10-PIN PACKAGE 14-PIN PACKAGE

@— ®
ee;ogozeoee oJoJololoJolole
® @

@ @ @ No internal connection

TID29A, TID30A TID129, TID130
DUAL 10-DIODE ARRAY DUAL 10-DIODE ARRAY
14-PIN PACKAGE 14-PIN PACKAGE
® @ @ @
HOOEOOEOWOW O OEGUWEEOOW
@ © @ ©
TID131, TID132 TID133, TID134
DUAL 8-DIODE ARRAY DUAL 8-DIODE ARRAY
14-PIN PACKAGE 14-PIN PACKAGE

@ ® O, O
QW OWE O QWO EW
(9 @ (9 @

@ @ No internal connection @ No internal connection
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TYPES TID21A THRU TID26A, TiD29A, TID30A,
TID121 THRU TID126, TID129 THRU TID134
EPITAXIAL PLANAR SILICON DIODE ARRAYS

electrical characteristics at 25°C free-air temperature

single-diode operation (see note 3)

TID23A TID24A
TID25A TID26A
TID29A TID30A
PARAMETER TEST CONDITIONS TID21A TiD22A Tip123 TiD124 UNIT
TID121 TiD122 TID125 TID126
TID129 TID130
TID131 TID132
TID133 TID134
MIN MAX |MIN MAX |MIN MAX | MIN MAX

V(gR) Reverse Breakdown Voltage IR=10pA 60 40 60 40 v

i VR=40V, See Note 4 0.1 0.1 uA

IR Static Reverse Current VR=25V, SecNote d oA o1 oA

Vg Static Forward Voltage IF = 100 mA 1 1.1 1 1.1 \

VE Instantaneous Forward Voliage | ! =500 mA, See Note5 1.3 1.5 1.3 15 A"

. VEM Peak Forward Voltage Ig =500 mA, See Note 6 5 5 5 5 \Y

[Cr  Total Capacitance? VR =0, =1 MHz 4 4 8 8 | oF
multiple-diode operation (see note 7)

ALL TYPES
PARAMETER TEST CONDITIONS MIN_ MAX UNIT
IR1 Static Reverse Current VR1 = rated VR, IFN =25 mA 10 nA
VE1q Static Forward Voltage IF1 =lFN =25 MA 1 A\

switching characteristics at 25°C free-air temperature

single-diode operation (see note 3}

PARAMETER TEST CONDITIONS ALL TYPES UNIT
MIN MAX
tr Forward Recovery Time Ig =500 mA, See Figure 3 40 ns
IF =200 mA, IRM = 200 mA,
trr Reverse Recovery Time Ry =100 Q, irr =20 MA, 20 ns
See Figure 4
NOTES: 3. Test conditions and limits apply separately to each of the diodes. The diodes not under test are open-circuited during the
measurement of these characteristics except for the measurement of Ig on arrays having both common-cathode and
common-anode diodes (see Figures 1 and 2).
4. For arrays having both common-anode and common-cathode diodes see Figures 1 and 2, Parameter Measurement Information
section.
5. This parameter is measured using pulse techniques. t,, = 300 us, duty cycle = 2 %. Read time is 90 us from the leading edge of the
pulise.
6. The initial instantaneous value is measured using pulse techniques, t,, = 150 ns, duty cycle < 2%, pulse rise time < 10 ns. The
total diode shunt capacitance is 19 pF maximum and the equipment bandwidth is 80 MHz.
7

. Subscript numeral 1 refers to the diode under test; subscript N refers simultaneously to each of the other diodes in the section.

Each diode is individually tested after the device reaches operating thermal equilibrium. Test conditions apply separately to
common-anode and common-cathode sections.

TCT is the total pin-to-pin capacitance measured across any of the diodes. For arrays having both common-anode and common-cathode
sections, the interaction of the other diodes cannot easily be separated out unjess three-terminal guarded measurement techniques are used.
The actual capacitance of a single isolated diode will typically be 30% of the measured pin-to-pin value for the common-cathode diodes, and
75% of the measured value for the common-anode diodes.
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TYPES TID21A THRU TID26A, TID29A, TID30A,
TID121 THRU TID126, TID129 THRU TID134
EPITAXIAL PLANAR SILICON DIODE ARRAYS

PARAMETER MEASUREMENT INFORMATION

When measuring the reverse current of an individual diode of a device having both common-anode and
common-cathode sections, the current meter must be placed so that the shunt current through the other diodes is
bypassed around the meter to obtain accurate readings, the voltage drop across the current meter must be less than
10 mV.

SHUNT CURRENT
_— Ol el

R A0 2
ke g A ke
ipipp
> ] ] ] 1
TO [} 1 ] 1
DIODE ¢ 4
* . * UNDER ? 4.’ Y
TEST
AARA
T T
] ] 1 1
\ - -b-J
: ————OVRO é&-6-4
SHUNT CURRENT
FIGURE 1-TEST CIRCUIT FOR FIGURE 2—TEST CIRCUIT
COMMON-CATHODE DIODES FOR COMMON-ANODE DIODES
INPUT Adjust for
1. = 500 mA

10

INPUT o AN ¢ -0 OUTPUT

D.UT.

TEST CIRCUIT

F

ouUTPUT

|

!

|

] I
] |

—ﬂtfh—
[

VOLTAGE WAVEFORMS

FIGURE 3—FORWARD RECOVERY TIME

NOTES: a. The input pulse is supplied by a generator with the following characteristics: t, < 15 ns, Zout = 50 2, 1, = 150 ns, duty cycle <

2%.

b. The output waveform is monitored on an oscilloscope with the following characteristics: t, < 4.5 ns, R;,, = 1 M$2, C;, < 5 pF.
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TYPES TID21A THRU TID26A, TID29A, TID30A,
TID121 THRU TID126, TID129 THRU TID134
EPITAXIAL PLANAR SILICON DIODE ARRAYS

PARAMETER MEASUREMENT INFORMATION

0.05 uF D.UT.
INPUT »—9 OuUTPUT
L
6k
2
o 0-—)
Adjust amplitude 0.001 uF Adjust for
for 1. = 200 mA =
3 'RM =200 mA
INPUT VOLTAGE 1

WAVEFORM L

OUTPUT CURRENT WAVEFORM

FIGURE 4—REVERSE RECOVERY TIME
NOTES: c. The input pulse is supplied by a generator with the following characteristics: ty < 1 ns, Zgyy = 50 Q, ty = 200 ns, duty

cycle < 1%.
d. The output waveform is monitored on an oscilloscope with the following characteristics: t, < 0.4 ns, R;, = 50 Q.

TYPICAL CHARACTERISTICS
FORWARD CONDUCTION CHARACTERISTICS

1000 I T
700 I See Note 5

: :
: !

NN

: =
———Ta=160°CE
7

20 ;
10 1 / /

4
4 —

] 7
200 }
7
Il, lli
I
/
=T

—

2

| F —Forward Current—mA

o

E
L0
]

f
I
' 1
0.2
oal 1/ [/ 1]
o 02 04 06 08 10 12 14 16
v—Instantaneous Forward Voltage—V

F
FIGURE S
NOTE 5: This parameter is measured using pulse techniques. t,, = 300 us, duty cycle = 2%. Read time is 90 us from the leading edge of the

pulse.
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TYPES TID21A THRU TID26A, TID29A, TID30A,
TID121 THRU TID126, TID129 THRU TID134
EPITAXIAL PLANAR SILICON DIODE ARRAYS

MECHANICAL DATA

flat packages
These hermetic packages feature glass-to-metal seals and welded construction in 10-pin and 14-pin configurations.
Package body and leads are gold plated F-15% glass-sealing alloy. Approximate weight is 0.1 gram. All external surfaces

are metallic.
TID21A, TID22A, TID23A, TID24A, TID25A, TID26A

®OOO®
0.260
N
0.027 REF —»] mT;r:
¥ HHBEE
0.175 REF °
0.165 MIN
13 . All dimensions in inches.

o350 . All decimals £0.005 except as noted.

i o . Lead centerlines are located within £0.006 of their true positions relative
iy 10 body centerlines. This is measured along lines located within 0.030
T from (and paraliel t0) the sides of the package.

0.005 MAX

GLASS

10 PLACES

L oo 3
OO

Falls within TO-89 dimensions

TID29A, TID30A, TID131, TID132

CCO0000 !

-~
fe-0.013
0.175 REF > 1 ‘
0.165 MIN | l
i1 - NOTES: a. Alfl dimensions in inches
4 0510 b, Al decimals £0.005 except as noted.
a'—m - T c. Lead centerlines are located within £0.005 of their true positions refative
cos? 1 - | 10 body centerlines. This is measured along lines located within 0.030
T ' from (and paraliel to] the sides of the package.
0.005 MAX GLASS 0.250 REF
14 PLACES .
i
o013 J
o0 Mo o
r— 0256 g

Falls within TO-84 dimensions

plastic dual-in-line package

The compound used to mold the dual-in-line package will withstand soldering temperature with no deformation and
circuit performance characteristics remain stable when operated in high-humidity conditions. These packages are
intended for insertion in mounting-hole rows on 0.300-inch centers. Once the leads are compressed to 0.300-inch
separation and inserted, sufficient tension is provided to secure the package in the board during soldering. The
silver-plated leads require no additional cleaning or processing when used in soldered assembly.

TID121, TID122, TID123, TID124, TID125, TID126, TID129, TID130, TID133, TID134

arro
e Wik DEC 10.8 omd w6
BAMO-S0IAR D PEAOOO®
Sansoas
- o ==
™ 2 oo e‘l‘“‘o"_I_.H_.!LJ!._.‘H_.IT_I "
tom NOTES: a. The true-position pin spacing is 0.100 between centerlines. Each pin
[ ®®®®®®® centerline is located within $0.010 of its true tongitudinal position ‘g 'Y AV
"I "‘ & —+| [a-0070 max 4 Pacts) relative to pins 4 and 11. Y ¥
T b. All dimensions are in inches uniess otherwise noted. 4
T oo mom L I K
em!nu § Y
L L ons am S
S
o s L] | hetoonzom
azas oors (AvS
Fams soopee f1 | 1]
kI S
€ {4 mace) . SPACHG
vt

fF-15is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobait.
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LINEAR
INTEGRATED CIRCUITS

CIRCUIT TYPE SN72400
VOLTAGE REGULATOR

200-mA Load Current without External
Power Transistor

e Remote Shutdown Control

Adjustable Short-Circuit Current Limiter

e Input Voltages to 40 Volts
e Output Adjustable from 2 to 37 Voits

description

The SN72400 voltage regulator is a monolithic
integrated circuit featuring a versatile circuit configu-
ration and excellent performance specifications. A
temperature-compensated power supply may be
constructed by the addition of only two resistors to
set the desired output voltage and two capacitors.

The circuit consists of a temperature-compensated
reference voltage generator, a reference voltage ampli-
fier, an error amplifier, a 200-milliampere output
transistor, a remote shutdown circuit, and an adjust-
able output current limiter. The device features high
ripple rejection, excellent input and load regulation,
low temperature sensitivity, and low standby current.
The SN72400 is designed for use in positive or
negative power supplies as a series, shunt, switching,
or floating regulator.

functional block diagram

L
PLUG-IN PACKAGE {TOP VIEW)

CURRENT
LiMIT

Viref)
AMPLIFIER
OUTPUT

OUTPUT
REFERENCE

OUTPUT
SENSE
ALL LEADS ARE ELECTRICALLY INSULATED FROM THE CASE

N
DUAL-IN-LINE PACKAGE (TOP VIEW)

CUR-
RENT OUT- FREQ
LIMIT PUT COMP NC NC NC GND

INPUT SHUT- V({ref) NOISE OUT- OUT- V{ref)
DOWN FILTER PUT PUT  AMP
SENSE REF QUTPUT

CONTROL

NC—No internal connection

NOISE
FILTER
-0 INPUT
SHUTDOWN VOLTAGE CURRENT
CONTROL O—] REFERENCE ) Viref) Y
GENERATOR Viref) AMPLIFIER  OUTPUT )
Amp output REFERENCE = g o OUTPUT
Am|
2P 4
——o
Viref) o OUTPUT
SENSE
—O GND
)
FREQUENCY

COMPENSATION
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CIRCUIT TYPE SN72400
VOLTAGE REGULATOR

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Input voltage (see Note 1)
Input-output voltage differential

Load current . . . . e e e e e e e e e e e e e e e
V(ref) amplifier output current . . . . e e e e e e e e
Shutdown control voitage (see Notes 1 and 2) R e

Power dissipation at {or below) 50°C free-air temperature (see Note 3)
Operating free-air temperature range

Vjor

40V
v

200 mA
5 mA

10V

800 mw

.. 0°Cto

70°C

—65°C to 150°C

Storage temperature range . . e e e
Lead temperature 1/16 inch from case for 60 seconds L package e e e e e 300°C
Lead temperature 1/16 inch from case for 10 seconds, N package . . 260°C
NOTES: 1. Voltage values, except input-output voltage differential, are with respect to the network ground terminal,
2. The shutdown control voltage must never exceed the amount of the input voltage or 10 volts, whichever is less.
3. Power dissipation = (1| — Ig) V| + (V| — Vo) lg. For devices in the L package operating above 50°C free-air temperature, derate

linearly at the rate of 8 mW/°C. No derating is required for devices in the N package,

recommended operating conditions

Inputvoltage, V| . . . . . . . . . .. L.
Output voltage, VQ .
Input-to-output voltage dlfferenual V|
Output current, Ig .
Operating free-air tem perature TA

electrical characteristics {(unless otherwise noted, Ta = 25°C, see Note 4)

MIN MAX UNIT
85 40 Vv
2 37 Vv
3 Vv
1 200 mA
0 70 °cC

PARAMETER TEST TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE
Input regulation 1 Vo=5V, Io=1mA, V=12Vt 15V 0.03% 0.1%
Ripple rejection 3 Ripple frequency = 50 Hz to 10 kHz 60 dB
Load regulation 4 V1718V, Vo=10V, lo=1mAto50mA, —0.03% —0.1%
Ta=0°Cto 70°C, See Note 5
Reference voltage, V(ref) lor2 21 23 25 Y
Standby current 1 Vi=40V, lo=0 3 8 mA
Temperature coefficient of output voltage 1 Ta=0°Cto 70°C +0.002 %/°C
Short-circuit output current lor2 |RL=0, Rsc=7% 9N mA
Output impedance 5 Vi=14V, f=10kHz 0.02 Q
. R1=082 (Vo = V{rep),

Output noise voltage 1 BW = 10 Hz 10 5 MHa 0.1 mV
Minimum shutdown control voltage 6 =40V, lop < 150 uA 2.4 v
Shutdown control current 6 =40V, Shutdown control at 2.4 V 0.8 15 mA

NOTES: 4, Unless otherwise specified, V|=12V,Vg=8V,Ig=10mA, CN = 0.1 uF.

5. Load regulation is measured using pulsed techniques (ty = 150 us, duty cycle = 5%) to limit changes in internal power dissipation,
Output voltage drift due to large changes in internal power dissipation must be taken into account separately,
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CIRCUIT TYPE SN72400
VOLTAGE REGULATOR

DEFINITION OF TERMS

Input Regulation The percentage change in the output voltage for a specified change in the input voltage.

AVQ
Input Regulation = | ————————— | 100%
VpatVi=12V
Ripple Rejection The ratio of the peak-to-peak input ripple voltage to the peak-to-peak output ripple voltage.
Load Regulation The percentage change in the output voitage for a specified change in output current.

Vo atlo(2) — Vo atlo(1)
100%

Load Regulation = (
Vo atlo(1)

where 1g(1) and 1Q(2) are the specified low and high current extremes, respectively.
Standby Current The input current to the regulator with no load current.

Temperature Coefficient of Output Voltage (ayQ) The ratio of the difference between the highest and lowest vaiues of
output voltage for the full temperature range to the output voltage at 25°C, expressed as a percentage and averaged
over the full temperature range.

I:Vo max — VQ min:l 100%
ayg = t| ————— -
Vo Vg at 25°C 70°C

Short-Circuit Output Current The output current of the regulator with the output shorted to ground.
Output Impedance The ratio of a-c rms output voltage to the a-c rms output current.
Output Noise Voltage The rms output noise voltage with a constant load and no input ripple.

Minimum Shutdown Control Voltage The lowest voltage at the shutdown control terminal which will cause the
regulator output current to decrease to below a specified value. .

Shutdown Control Current The current into the shutdown control terminal.

schematic

O INPUT

4k
510 740 4 5— CURRENT Lt

OUTPUT

o FREQUENCY
COMPENSATION

O OUTPUT SENSE

—O V(ref) AMPLIFIER OUTPUT
» O OUTPUT REFERENCE

O Virei)
W O NOISE FILTER

:
L
L

08

SHUTDOWN o
CONTROL

<

b3

-0 GROUND
All resistor values are nominal in ohms.

NOTE: The frequency compensation terminal is not available on devices in the 10-pin plug-in package (outline L)
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CIRCUIT TYPE SN72400
VOLTAGE REGULATOR

PARAMETER MEASUREMENT INFORMATION

BASIC REGULATOR CONFIGURATION BASIC REGULATOR CONFIGURATION
FOR V(refy < VO <37V FOR 2V < Vg < V(ref)
Vo Vo
vVio—e——CH —O€— V) p—Oe—
Rsc - o ‘ Rsc 'ol
SEE TERMINAL SEE TERMINAL
—OH cesionaTions DESIGNATIONS
BELOW BELOW
+ > +
b—-—-O— Co= —— SR Co= 1% 3
1 ™~ b3 Py SRL
:ER’ 10uF" |= 9 a1 10pF” |-
<
+—O O O
SR2=47 R2
9 kQ
: CN : Cn
1 Too1uF 1 1 Troaur 1 1
ve o R1TR2 vao_R2_
0% TRy lef O~ R1+mo (refl
For V(ref) = 2.35 V and R2 = 4.7 kQ: For V(ref) = 2.35 V:
k2 :
R1=(27) Vo-47ka R2~ (2 Vo) kQ; R1 ~ 4.7kQ2 — R2
FIGURE 1 FIGURE 2
TERMINAL DESIGNATIONS
SHUTDOWN SHUTDOWN
CONTROL CONTROL
INPUT (D— —© ouTPUT INPUT (D —® ouTPUT
CURRENT OUTPUT CURRENT OUTPUT
LIMIT ®© ® SENSE LIMIT ® ® SENSE
OUTPUT OUTPUT
REFERENCE L PACKAGE rererence © N PACKAGE
Virefy AMPLIFIER AMPLIFIER
OUTPUT @“‘ V{ref) OUTPUT ®—
FREQUENCY
Viref) (©O8 V(rer) @ —® COMPENSATION

®

GND  NOISE
FILTER

®

GND NOISE
FILTER

For basic regulator configurations, test circuits, and applications circuits appearing in this data sheet, terminal
functions are defined by their relative positions as shown in the drawings above.
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CIRCUIT TYPE SN72400
VOLTAGE REGULATOR

PARAMETER MEASUREMENT INFORMATION

Vo~ 10V vg=10V
V=17V _C- o Vi=15Vv —O
bl
Vi=1Vrms
! 33a C l 3310
SEE TERMINAL SEE TERMINAL
O DESIGNATIONS O vesicnaTions
PAGE 4 = |+ PAGE 4 I _11
S~ S10kn 0 =, SR
10 7= 10 T <
15k uF 15 ka2 uF
4.7 k2 4.7 k2 '
I T _éL‘:N l i éc" l
= = /-_ro" a = = = = 1\0,1 a = =
FIGURE 3—-RIPPLE REJECTION FIGURE 4—-LOAD REGULATION
Shutdown
Control
Shut Current
Control
? Voltege
Vo= 10V
vy=14V _O oo o v "C a -0 Vo
I | lo
335 d?SmAnm 330 *
AT~ 100 wF
SEE TERMINAL SEE TERMINAL
DESIGNATIONS Co=_L e O pesianaTions o1t
PAGE 4 w0 R PAGE 4 10 T
wF # R
2RL - —OH L
15 k2 1 k82 R1
o | [ ® " o] o
4.7 k0 50 mV rms R2
=10 kHz
éCN éct«
Toawr 4 L 4 TooawF 4 L

FIGURE 5~-OUTPUT IMPEDANCE

FIGURE 6—-SHUTDOWN CONTROL VOLTAGE AND CURRENT
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CIRCUIT TYPE SN72400

VOLTAGE REGULATOR

INPUT REGULATION

vs
INPUT-TO-OUTPUT
VOLTAGE DIFFERENTIAL
0.20 Y
018 }—Ig=1mA
av =3v
0.16 —Ta =25°C
See Figure 1
af 0.14 }
§ 012 /
2 ot
3
3 008
g
~ o006 7
004
0.02
o
06 5 10 15 20 25 3 35 40

V| = Vo—input-to-Output Voltage Differential—V

FIGURE 7

CURRENT LIMITING
CHARACTERISTICS

101 — T
Rsc=7Q
See Figure 1 or 2

1.00
o
1
% oo
s
2 Ta=70°C| [Tp =25°C Ta=0°C
2 oss
E]
S
<
2 007
£
o
z

0.96

095

60 70 80 % 100 10

ig—Output Current—-mA

FIGURE 10
TRANSIENT RESPONSE
for

< CHANGE IN OUTPUT CURRENT
T s
]
£ 10
§ tr=2us
g s t=2us
¢
L 0

Vo5V

Ta=25°C

See Figure 1

>
By
s
53
o §_
505 ! [) 2 5 8 10
Time—us
FIGURE 13

NOTES:

5. Load regulation is measured using pulsed techniques (tyw = 150 us, duty cycle = 5%) to limit
changes in internal power dissipation. Output voltage drift due to large changes in internal

TYPICAL CHARACTERISTICS
LOAD REGULATION
vs

INPUT-TO-OUTPUT
VOLTAGE DIFFERENTIAL

ST T
Vo -5V
008 F Alg - 50 mA (1mA 10 51 mA)
006 TA=25 C.
" | See Figure 4 and Note 5
004 |
*
s 0.02
3 o
§ 0.02 /
s
004
-0.06
0.08
0.10
© 5 10 15 20 25 30 35 40
Vi ~ Vo- Input-to-Output Voltage Differential V
FIGURE 8
OUTPUT IMPEDANCE
vs
FREQUENCY
005
Vi=14V
bTa=25c 411
See Figure 5
004
g
I
g 003
H gl
£ 0
3 002 =
3
001
;
0
01 04 1 4 10 40 100 400 1000
f—Frequency—kHz
FIGURE 11
TRANSIENT RESPONSE
for
CHANGE IN OUTPUT CURRENT
15
%,-z . =200 l
X ‘3 t=20ns
© o
vo=5V
Ta = 25°C
See Figure 1
10
2 N
-]
£ ©
g5 /
£E U
8 -0
0 100 200 300 400 500
Time—ns
FIGURE 14

power dissipation must be taken into account separately.

6. V(ref) amplifier output current is 0.5 mA.

STANDBY CURRENT.
vs

INPUT VOLTAGE
35 T
Io=0

34 1Tp =25°C I—L

—t
See Figure 1 and Note 6

33

32

8 T -

31

30 |

28 |

Standby Current—mA

28

27

26

25

[ 5 10 15 20 25 30 35 40

Vi-Input Voltage~V

FIGURE 9

TRANSIENT RESPONSE
for
CHANGE IN INPUT VOLTAGE

AR \

AV|—Change in
Input Voltage~V

0 t }
Lig=10ma .
vo=5V
[ Ta=25°C
See Figure 1
5 4
< E
g8 2 \
§3 0 v
i
a3
© 4
6 1 2 3 4 5 6 7 8
Time—us
FIGURE 12
THERMAL
CHARACTERISTICS
MAXIMUM OUTPUT CURRENT
vs
INPUT-TO-OUTPUT
VOLTAGE DIFFERENTIAL
1000
700
‘%3 400
£ 0 L packacE TA <50°C
3 N /TT N PACKAGE Th < 70°C
i X
£ 100
é
E 70 ~
g NN
§« ; NN
{ L PACKAGE
° » Tas0c — N\

3

2 4 710 2 40

V| = Vo-Input-to-Qutput Volitage Differential -V
| O

FIGURE 15
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CIRCUIT TYPE SN72400
VOLTAGE REGULATOR

TYPICAL APPLICATION DATA

output voltage

Figures 1 and 2 show basic positive voltage regulator configurations for output voltages from 2 volts to 37 volts. For
an adjustable output voltage, make R1 in Figure 1a potentiometer with a maximum resistance of:

R1 (max) = (Z‘S\S/—2 ) (VO max) —4.7 k2
See Figure 16 for the basic negative voltage regulator connections.

short-circuit output current limiting

The maximum output current, 10s, is determined by the magnitude of resistor Rgc which is connected between the
input and current limit terminals. Select Rgc ~ 0.63 volts/lQg in amperes.

noise filter capacitor, CN
3 A 0.1-uF capacitor from the noise fitter terminal to ground will reduce the output noise voltage to typically below
100 uV {rms). The capacitance value can be increased or decreased depending on the application requirements, but a
minimum value of 0.001 uF is recommended.

frequency compensation

The compensation techinique shown in Figures 1 through 6 (10-uF capacitor, CQ, from the output terminal to ground)
is used for optimum transient response. The 14-pin N plastic package provides a separate frequency compensation
terminal and, for most applications, a 0.001-uF capacitor from the frequency compensation terminal to the output
sense terminal (Cg) is adequate compensation. Larger values of Cc will degrade pulse response and output impedance
characteristics and smaller values will reduce stability.

shutdown control

A d-c voltage (2.4 V minimum) applied to the shutdown control terminal will effectively turn off the regulated output
voltage, thereby eliminating power consumption by output loading circuitry and greatly reducing the regulator standby
current. Standard TTL or DTL IC logic circuits driving the shutdown control terminal can be used to turn the regulator

on and off.
CONNECTION FOR A NEGATIVE POSITIVE VOLTAGE REGULATOR
OUTPUT VOLTAGE WITH EXTERNAL N-P-N OUTPUT TRANSISTOR
£ Rsc

TIP33
O- < }-——1
I 125V>V;>85V )
5103

Rsc

~OH =0 —-O— O vp=5V
—
500 uF SEE SEE »
TERMINAL TERMINAL
——O oesionaTions + DESIGNATIONS
L2
PAGE 4 AN 104F PAGE 4 L
p 1004F N $5100
S A1 5.1 kR
g R2 47kQ é
0.1 uF L
g /I\ 0 —Vo = = 1-\ = -:\:
FIGURE 16 FIGURE 17
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COMMUNICATIONS CIRCUIT TYPES SN56502, SN76502
CIRCUITS LOGARITHMIC AMPLIFIERS

JORN
DUAL-IN-LINE PACKAGES (TOP VIEW)

OUTPUTS

INPUT e Ny, |NPUT
zZ -z *B2

NC CB2 CBZ GND Bt

B 15 |13l 2]jnjjw]}9

e Excellent Dynamic Range

e  Wide Bandwidth

e Built-In Temperature Compensation

e Log Linearity (30 dBV Sections) . .. 1dBV
o Wide Input Voltage Range

T[12(]3]|4[]S5(|61]7]]8

Ca2 Vcc- Ca2 INPUT y , INPUT V
Al Y Y A2 CC+

(LA 7
OUTPUTS 3

Y« log At + log A2; Z= log B1 + B2
where: A1, A2, B1,and B2 areindBV, 0dBV =1 V.
. Ca2, Ca2, Cg2, and Cgypr, are detector compensation inputs.
description NC—No internal connection

This monolithic logarithmic amplifier circuit contains four 30-dBV log stages. Gain in each stage is such that the output
of each stage is proportional to the logarithm of the input voltage over the 30-dBV input voltage range. Each haif of the
circuit contains two of these 30-dBV stages summed together in one differential output which is proportional to the
sum of the logs of the input voltages of the two stages. The four stages may be interconnected to obtain a theoretical
input voltage range of 120 dBV. In practice, this permits the input voltage range to be typically greater than 80 dBV
with log linearity of £0.5 dBV (see application data). Bandwidth is from dc to 40 megahertz.

These circuits are useful in military weapons systems, broadband radar, and infrared reconnaissance systems. They serve
for data compression and analog compensation. The logarithmic amplifiers are used ir log IF circuitry as well as video
and log amplifiers. The SN56502 is characterized for operation over the full military temperature range of —55°C to
125°C; the SN76502 is characterized for operation from 0°C to 70°C.

schematic
Ve @
3
9 9 OUTPUT
OU%PUT @ 4® z
DULPUT @ 4 @ DU;PUT

H
. _ P R _ o
wo—rl 1l e e T e

SR B R <
Cu‘@ . 12)CB2’
c;xz@ 3 L L :E J ‘_[ : 15)Ca2
vee- (-
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CIRCUIT TYPES SN56502, SN76502
LOGARITHMIC AMPLIFIERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltages (see Note 1):
i Veer .
Vee—- - - -
Input voltage {see Note 1
Output sink current {any one output)
Continuous total power dissipation . . . .

Operating free-air temperature range: SN56502 Circuits
SN76502 Circuits

Storage temperature range

Note 1: All voltage values, except differential output voltages, are with respect to network ground terminal.

recommended operating conditions

. 8V

-8V
.. BV
30 mA
.. 500 mW
—55°C t0 126°C
. 0°C to 70°C
—65°C to 1560°C

SN56502 SN76502 UNIT
MIN NOM MAX [MIN NOM MAX
Input voltage for each 30-dBV stage 0.01 1 [0.01 1 Vpp
Operating free-air temperature, T A -55 25 125 0 25 70 °C
electrical characteristics, Vcc+ =6 V,Voc—=-6V, TA=25°C
TEST SN56502 SN76502
PARAMETER UNIT
FIGURE [MIN TYP MAX MIN TYP MAX
Differential output offset voltage 1 25 60 +40 mV
Quiescent output voltage 2 545 56 585|545 56 5.85 v
D-c scale factor {differential output},
3 7 8 10 6 8 12 [mV/dBV
each 30-dBV stage, —35 dBV to —5dBV
A-c scale factor (differential output) 8 8 mV/dBV
D-c error at —20 dBV (midpoint
3 1 2 1 dBvV
of —35dBV to —5 dBV range)
Input impedance 500 500 Q
Output impedance 200 200 Q
Rise time, 10% to 90% points, C|_= 24 pF 4 20 25 20 25 ns
Supply current from Voot 2 145 185 231145 185 23| mA
Supply current from Voo— 2 -6 —85-105| —6 —85-105 mA
Power dissipation 2 123 162 201|123 162 201 mw

PARAMETER MEASUREMENT INFORMATION

veer  Vee-
oo be
: ®
CAZCAZ
)— A1 YH—(5)
7 )} A2 ¥ DVM
12)—{B1 2
(o)—{s2 Z}—o
Ce2Cp2'
= @ =
FIGURE 1

/]

PPPP

Ca2 Ca2'
Al Y
A2 Y
B1 b4
B2 Z
Cp2 C2'

lcc+
- o VecC+
Iy

I -
|

T

—®
—@-

Vo

11

;D =Vce+ e+ + Vee--1ce-
FIGURE 2

3278

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



CIRCUIT TYPES SN56502, SN76502
LOGARITHMIC AMPLIFIERS

PARAMETER MEASUREMENT INFORMATION
Vee+  Vee-

c 1000 pF

TEKTRONIX
SAMPLING SCOPE|
WITH DIGITAL

READOUT OR
EQUIVALENT

T

6o

18 mV
100 mV
560 mV

. The input pulse has the following character-
istics: t,, = 850 ns, t, < 2 ns, t < 2 ns,
PRR =10 MHz.

B. Capacitor C; consists of three capacitors in

A\ -V 1 mv
Scate Factor = L out(560 mV) ~ Vout(18mV)’

30 dBV

Vout(100 mv) = 0-5 Vout(560 mV) —0-5 Vout(18 mv)|

Error = parallel: 1 uF, 0.1 uF, and 0.01 uF.
Scale Factor - C. Cp includes probe and jig capacitance.
FiURE 3 FIGURE 4
TYPICAL CHARACTERISTICS
SN56502 SN56502
DIFFERENTIAL OUTPUT OFFSET VOLTAGE QUIESCENT OUTPUT VOLTAGE D-C SCALE FACTOR
vs vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
60 8 12
g
e ' T
4 1° ; 1
>; “© ‘\ g 5 J— SN76502 —= é 8 ] i
b3 - £ i
S x 2 P E R | i
g N 3 =
S FE 1 5 L
£ i 5 5 . |
H Vees =8V \\ 32 Voes =BV : % Vees =6V
8 10— vee =-6v 1 —vee-=-6v & 2—vee---6V
See Figure 1 sﬁ; 2 b4 See Figure 3
° L] pilanti ° | |
75 50 25 O 26 S0 75 100 125 _75 50 —25 ©0 25 50 75 100 125 75 80 —25 0 25 S0 75 100 125
Ta-FreeAir Temperature—"C Ta—-FreeAir Temperature~°C Ta~Free-Air Temperature—"C
FIGURE 5 FIGURE 6 : FIGURE 7
SN56502
D-C ERROR OUTPUT RISE TIME POWER DISSIPATION
vs vs vs
FREE-AIR TEMPERATURE LOAD CAPACITANCE FREE-AIR TEMPERATURE
20 F3) 200 T l
% 18 / 180 ; ‘ ;‘
i . ——
5 14 ? 2 0 O
g 1.2 \\ ’ % 15 P " g 120
T T z § 10
2os . - -§ 10 ) 1
2 ! S H R
5 06 —— & T vggs=ev & e . '
Eo.af»—v‘:c*isv - 5 — Vee-= -6V - PSR- R S S —
§ 1 Vee-=-sv ‘ Ta=25°C Veg- -6V i |
6 027 See Figure 3 [ See Figure 4, outputs loaded symmetricalry 20 I See Figure 3
o P 0 | 1 s 1 | ol |
~75 50 -2 0 25 50 75 100 125 5 0 18 220 2% P ~75 -50 -25 0 25 50 75 100 125
Ta-Fres-Ai Temperature—"C €y ~Load Capacitance~pF TA-Free-Air Temperature—"C
FIGURE 8 FIGURE 9 FIGURE 10
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CIRCUIT TYPES SN56502, SN76502
LOGARITHMIC AMPLIFIERS

TYPICAL APPLICATION DATA

Although designed for high-performance applications
such as broadband radar infrared detection, and
weapons systems, this device has a wide range of
applications in data compression and analog
computation.

basic log function

The basic log response is derived from the
exponential current-voltage relationship of collector
current and base-emitter voltage. This relationship is
given in the equation:

m-VBg = In [(I¢ + ICES)/ICES]

where: I¢ = collector cuirent
ICES = collector current at VRg =0
_ - . m =g/kT (in V1)
VBE = base-emitter voltage

The differential input amplifier allows dual-polarity
inputs, is self-compensating for temperature
variations, and is relatively insensitive to noise.

functional block diagram

OUTPUTS

FIGURE 11

Four compensation points are made available to allow
slight variations in the gain (slope) of the two
individual 15-dBV stages of input A2 and B2. By
slightly: changing the voltage on any of the
compensation pins from its quiescent value, the gain
of that particular 15-dBV stage can be adjusted to
match the other 15-dBV stage in the pair. The
compensation pins may also be used to match the
transfer characteristics of input A2 to A1 or B2 to
B1.

The log stages in each half of the circuit are summed
by directly connecting their collectors together and
summing through a common-base output stage. The
two sets of output collectors are used to give two log
outputs, Y and Y (or Z arid Z) which are equal in
amplitude but opposite in polarity. This increases the
versatility of the device.

By proper choice of external connections, linear
amplification, linear attentuation, and many different
applications requiring logarithmic signal processing
are possible. .

input levels

The recommended input voltage range of any one
stage is given as 0.01 volt to one volt. Input levels in
excess of one volt may result in a distorted output.
When several log sections are summed together, the
distorted area of one section overlaps with the next
section and the resulting distortion is insignificant.
However, there is a limit to the amount of overdrive
that may be applied. As the input drive reaches
+3.5volts, saturation occurs, clamping the
collector-summing line and severely distorting the
output. Therefore, the signal to any input must be
limited to approximately +3 volts to ensure a clean
output.

output levels

log sections

As can be seen from the schematic, there are eight
differential pairs. Each pair is a 15-dBV log
subsection, and each input feeds two pairs for a range
of 30 dBV per stage.

Differential-output-voltage levels are low, generally
less than 0.6 volt. As demonstrated in Figure 12, the
output swing and the slope of the output response
can be adjusted by varying the gain by means of the
slope control. The coordinate origin may also be
adjusted by positioning the offset of the output
buffer.
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CIRCUIT TYPES SN56502, SN76502
LOGARITHMIC AMPLIFIERS

circu

TYPICAL APPLICATION DATA
its

Figures 12 through 19 show typical circuits using these logarithmic amplifiers. Operational amplifiers not otherwise
designated are SN52741 or SN72741. For operation at higher frequency, use of SN52733/SN72733 is recommended
instead of SN52741/SN72741, with the differential outputs connected as in Figure 14. The SN5510/SN7510 or
SN5511/SN7511 wideband amplifiers may also be used.

TYPICAL TRANSFER

SLOPE CHARACTERISTICS
A1l Y |
1/2 |
SN56502 ORIGIN |
OR 1 os e ki i
& O8 TADJUSTED FOR INCREASED,
INPUT SN76502 £ R SLoPEANDTFsET w(
-— > Il T
A2 Y 3 ! Al
GND OUTPUT g ‘ "'w/
! DJUSTED FOR MINIMUM
- * ||SLOPE WITH ZERO OFFSET)
[ i
hd 0 A O T A O
0

1073 1072 101 1

input Voltage—V

FIGURE 12—OUTPUT SLOPE AND ORIGIN ADJUSTMENT

INPUT

:

TRANSFER CHARACTERISTICS
OF TWO TYPICAL INPUT STAGES

2k, 1% 2k, 1% .
o1 . i ° T T T
12 ‘ L ’1
SN56502 os R ‘w
> L i | 1 | Il
OR ] ‘ ‘s I= rf""f i
= bt i ili t |l
B2 SN76502 3 2 liSZ QUTPUT o2 R l“‘/ T o
£ Al i il
GND 2k, 1% ¢ I Sl
i 01 i : -
l “
- o Ll
0.001 0.01 3] 1 10

Input Voltage—V

FIGURE 13—UTILIZATION OF SEPARATE STAGES

INPUT

TRANSFER CHARACTERISTICS’
WITH BOTH SIDES PARALLELED

2k, 1% 2k, 1% o4 T T T T T
A1 Y ‘ | Ll it
_ 1
A2 SNB6502 3 A S e
OR > | dl L
B1 SN76502 Z I I
- 2ka, 1% ouTPUT 20z A
BZ Z § ! ‘ i‘u ‘:M
4 g I | bl I
GND 2ka, 1% s TNy !
O,I‘ T i T
{ l Ll A L
r . !
— ol_w'ﬂ/ cilli bl i
- 6.001 001 a1 1 10

Input Voltage—V

FIGURE 14—UTILIZATION OF PARALLELED INPUTS

171

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 s DALLAS, TEXAS 75222

3-281



CIRCUIT TYPES SN56502, SN76502
LOGARITHMIC AMPLIFIERS

TYPICAL APPLICATION DATA

TRANSFER CHARACTERISTICS

P os T
g L & L & Al Y A HAA ; i
Vees =4V 2k SLoPE 07 T
Tke 15 ke
A2 Y 06 i
SN56502 h : ~
9100 pos ORIGING 2ok 2 e .
vee-=-4v SN76502 - - il
81 z E
5k Veer =4V S 0a | m
INPUT 100 1k 2k 3 H i
+ 7 A 503 e
- 52 z ouTPUT o ‘M |H|
910 il
02
vee-=4Y # . \
:2 ke e
Sk 0.1 T I
}k 1000

A o H L1 1]
w0t w? w? 1wt 1 10
Input Voitage—V

NOTES: A. Inputs are limited by reducing the supply voltages for the input amplifiers to ¥4 V.
B. The gains of the input amplifiers are adjusted to achieve smooth transitions.

FIGURE 15—LOGARITHMIC AMPLIFIER WITH INPUT VOLTAGE RANGE GREATER THAN 80 Ub¥

o T Al Y
INPAUT A2
SN56502 butbut b
i OR fa M 5kt Nots B)
L SN76
= 76502 Knbbstiz ?
= OR
z L
N A2 sy ¥ =
See ‘
Note A
INPUT 82 s

NOTES: A. Connections shown are for multiplication. For division, Z and Z connectiohs are tebersed,
B. Output W may need to be amplified to give actual product or quotient of A and B.
C. R designates resistors of equal value, typically 2 k{2 to 10 k2.

Multiplication: W= A+B=logW =log A + log B, or W = af!0da A + logy B)

Division: W = A/B = jogW = log A — log B, or W = a{loga A — loga B)

FIGURE 16—MULTIPLICATION OR BIVISION
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CIRCUIT TYPES SN56502, SN76502
LOGARITHMIC AMPLIFIERS

TYPICAL APPLICATION DATA

nR R R
Al 2 0
N56502
INPUT S g1 12 z|J ouTtPUT
A OR w
SN56502
+ R o]

B2 sn76502 Zf )

SN76502 N “W—@
A2 R Ol
VWA
nR {R

NOTE: R designates resistors of equal value, typically 2 k2 to 10 k2. The power to which the input variable is raised is fixed by setting nR.

Output W may need to be amplified to give the correct value.
Exponential: W=AD = logW =nlog A, or W = aln logg A)
FIGURE 17—RAISING A VARIABLE TO A FIXED POWER

2k 2k
——AAN-
INPUT —O
A N SLOPE OUTPUT
T ORIGIN on ka2 Al 12 vl w
+ SN56502 ?
oR _
A2 gn76502 Y
2k =
[ v
%2 kQ L

NOTE: Adjust the slope to correspond to the base ““a”.
Exponential to any base: W = a
FIGURE 18—RAISING A FIXED NUMBER TO A VARIABLE POWER

INPUT 2.2k O’IZ“F
1 O Al \% —AAA~ l(————o——o
3 OUTPUT
024F »320ka 02,F 1
— ___K_— a2 v A~ - [ —0
22ka s I\
S
S Gain L
L OPEN SN56502 ) Adi ke Tke
. - <
5003 S0 : L cair . Shoeso2
= 400 L
4+ 4L [ § for 30 dB =
INPUT v 22k
2 o B1 z —AA—§ )
[_‘__ 024F ——%20 ke > : OUTZPUT
J( |2 Z| AN— i l o
| Ca2Ca2’ Cg2 CB2' 2.2k0 S i
3
L OPEN
5003 50u 2 Gain Adj.
r—ﬁ: s 400 1
= = 3 for 30d8 =

Vee-

FIGURE 19—DUAL-CHANNEL RF LOGARITHMIC AMPLIFIER WITH 50-dB INPUT RANGE PER CHANNEL AT 10 MHz
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LINEAR
INTEGRATED CIRCUITS

CIRCUIT TYPES SN56514, SN76514
BALANCED MIXERS

e Flat Response to 100 MHz

® Local Oscillator IF Isolation...30 dB Typ
® Local Oscillator RF Isolation ... 60 dB Typ
® RF-IF Isolation ... 30dB Typ

e Conversion Gain ... 14dB Typ

e Use with 12-V or +6-V Power Supplies

description

The SN56514 and SN76514 are doubly balanced
mixers which utilize two cross-coupied, differential
transistor pairs driven by a third balanced pair. The
circuit features a flat response over a wide band of
frequencies. The SNb6514 is characterized for
operation over the full military temperature range of
—55°C to 125°C; the SN76514 is characterized for
operation from 0°C to 70°C.

terminal assignments

schematic

*Vee

T 3ku
M—O0 Rcc

26000 600 2 S
b <

OUTPUTE O $———O OUTPUTE

TQ}%@}

O DECOUPLE 2

g 600 © 60008
o FLOATING
GND
LOCAL OSCILLATOR N . \1_
3500 5003 Ske
O DECOUPLE 1
3105k
All component values are nominal. 2150 11k0 S
-Vee

L PLUG-IN PACKAGE

J AND N DUAL-IN-LINE PACKAGES

FLOATING
GND

LOCAL
OSCILLATOR INPUT

PIN 5 IS IN ELECTRICAL CONTACT WITH THE CASE

(TOP VIEW) (TOP VIEW)
ouTPUT RF  DECOUPLE
OUTPUTE NC E  Rcc INPUT 2 1 NC

Wi njjwss

V(2|3 ({4]|5]|8]]7

NC +Vge OUT- FLOAT- LOC —-Vgc NC
PUTE ING OSC
GND INPUT

the floating-ground terminal. See Figure 19.

For operation from a single 12-V supply, connect the positive terminal of the supply to +V e, the negative terminal to —Vcg,
and the floating-ground terminal to Rcg. For operation from two 6-V supplies, leave Rcc open and connect the positive terminal
of one supply to +V ¢, the negative terminal of the other supply to —V¢c. and the remaining terminals of the two supplies to

NC-No internal connection
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CIRCUIT TYPES SN56514, SN76514

BALANCED MIXERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, V¢ (see Note 1)
Input voltage (see Notes 1 and 2)
Continuous output current (see Note 3)

Continuous total power dissipation at {or below} 70 C free -air temperature (see Note 4)

Operatlng free-air temperature range: SN56514 Circuits
i SN76514 Circuits

Storage temperature range

recommended operating conditions

18V
7V

10 mA

.. 500 mW
—55°C to 125°C

. 0°C to 70°C
—65°C to 150°C

MIN NOM MAX UNIT

Supply voltage, Vcc .. 12 \
Local oscillator input voltage (see Note 5) 250 300 mV p-p
RF input voltage (see Note 5) 10 30 mVpp
Operating free-air temperature range: SN56514 Clrcults —-55 25 125 °c
SN76514 Circuits 0 25 70 °C
electrical characteristics at 25°C free-air temperature, Vg = 12V
TEST SN56514 N76514
PARAMETER TEST CONDITIONS S UNIT
FIGURE MIN TYP MAX|MIN TYP MAX
Vo Quiescent output voltage 1 96 105 113|196 105 113| V
Icc Supply current 1 5.5 74 109|556 74 109 | mA
f d f| o = 100 kH
Gg Conversion.gain (single-ended output) 2 RF and’Lo z 1 14 17| 11 14 17| dB
thru 40 MHz
: fLo = 100 kHz
LOIFI  Local oscillator to [F isolation 3 Lo 15 20t 20t dB
thru 40 MHz :
} i i fLo = 100 kHz
LORF! Local oscillator to RF isolation 3 40 521 52t daB
thru 40 MHz
f =100 kH
RFIFI RF to IF isolation 4 RF z 15 28t 28t B
thru 40 MHz

tThe typical values are at 40 MHz.

NOTES:

All d-c voltage values are with respect to —V ¢ terminal.
This rating applies to the local-oscillator input, RF input, and Decouple 2.

This value applies for both outputs simultaneously.

For operation of SN56514 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 18.
All signal voltages are with respect to the floating-ground terminal. Alternatively, the RF input may be applied differentially

between the RF input terminal and Decouple 2.
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CIRCUIT TYPES SN56514, SN76514
BALANCED MIXERS

PARAMETER MEASUREMENT INFORMATION

Vec=12V

@Vec =12V Pp = Vccice SIGNAL
SOURCE
RG=50%

{See Note 7)

— SPECTRUM
i ANALYZER
4

Pin
Designations
Below

RF
VOLTMETER

SIGNAL

SOURCE CT CTTC

RG =500 ‘-—_T_—'

FIGURE 2-G¢

——
1
SPECTRUM
i ANALYZER
J_ {See Note 7)
vouﬂr:eren N ANALYIEn
| — ANALYZER
R % (See Note 7)
& RL= ¢ \ T
golb 08 _l_) 60008 \\ :
e c P
RF Pin in .
. . Designations
VOLTMETER Designations
¢ Below T_l /
nd . B=s 7
1 s00ag SELECTIVE 30%“#& seone  /
;lj%r#& ( VOLTMETER RG=509 Lc‘ SELECTIVE
RG =50 0 I c VOLTMETER
c,Lc}j\c See Note 6 CT—C_I—TC See Note 6 _L
FIGURE 3—-LOIFI and LORFI FIGURE 4—-RFIFI|
Pin Designations: For all test circuits appearing in this 0, e RF (1D e

data sheet, terminal functions are defined by their
relative positions as shown in the drawings in this
block. 0sC

= LOCAL =
OFL 0sC O, ®E
(@ SecourLe 2 DECOUPLE 2
DECOUPLE 1

Rce
FLOATING GND

NOTES: 6. Capacitor C comprises the following capacitors in parallel: 1 uF, 0.1 4F, and 0.0015 uF.
7. The spectrum analyzer is used for frequencies above the normai range of the selective voltmeter,
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CIRCUIT TYPES SN56514, SN76514
BALANCED MIXERS

Vo—Quiescent Output Voltage—V

Gg—Conversion Gain—-dB

Gg--Conversion Gain—dB

TYPICAL CHARACTERISTICS

QUIESCENT OUTPUT VOLTAGE

vs
FREE-AIR TEMPERATURE
12
| Vvec=12v
See Figure 1
1 z
H
= 5
P—— -
) H
10 . - H
le—sN76514—y 8
. H
H
&
[i
)
] £
8
275 50 ~25 0 25 50 75 100 125
Ta-Free-Air Termnperature—"C
FIGURE 5
‘CONVERSION GAIN
Vs
SUPPLY VOLTAGES
32 T T
vee =12V
28 | VLo =300 mv
VRE = 10mV
fLo~fRE = 1 MHz
2 Ta=25°C a
See Figure 2 i
20 ]
Q
5
16 S
L1 g
2
12 3
o
8 // o
a
o
0 2 4 6 8 10 12 14 16
Vge-Supply Voltage—V
FIGURE 7
CONVERSION GAIN
vs
FREQUENCY
25
2
15 @
N T
N c
10 £
N <]
A\ 5
5 2
3
2
o 3
Voo =12V 4
—~5|-VLO =300 mV 1 ]
VRE =10 mV
fLo~frF = 1 MHz '
—~10 -7, =25°C
See Figure 2 1
15 e H A
1 a 10 a0 100 400 1000

fRF —F requency —MHz

FIGURE 9

TOTAL POWER DISSIPATION

Vs
FREE-AIR TEMPERATURE
100
| vee=12v
See Figure 1
%
L1 i ™~
1
) o SN76514 ot
70
-75 -50 -26 0 25 50 75 100 125

Ta-Free-Air Temperature-"C

FIGURE 6

CONVERSION GAIN

vs
LOCAL OSCILLATOR VOLTAGE
Veg=12V
| fLo—tae = 1MHz
Ta=25°C
See Figure 2
VRF=0.1-10m
VR = 100 mv ]}
* /V v:’:: 150 mV
ol -
VR;[=300mV

-20

/

-30

"0 100 200 300 400 500 600 700 800

V( 0~Local Oscillator Voltage—mV

FIGURE 8

CONVERSION GAIN

Vs
FREE-AIR TEMPERATURE
16
14
T T
1
12 !
1
—SN78! - |
10 t
8
3
Vec=12V | ;
4 v p=300mV T T
VRE = 10mV [ !
2 |— fLo-fRF = 1 MHz — :
See Figure 2 i :
° l

—-60-40 -20 0

20 40 60 80 100 120 140

Ta—Free-Air Temperature—~"C

FIGURE 10
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CIRCUIT TYPES SN56514, SN76514
BALANCED MIXERS

TYPICAL CHARACTERISTICS

LOCAL OSCILLATOR TO IF ISOLATION LOCAL OSCILLATOR TO IF ISOLATION
vs vs
FREQUENCY FREE-AIR TEMPERATURE
20 a0
o
¥ b -
§ < LT
£ ] ——— =
g M E :
e s l— SN76514 ——=
2 2 g 2
] 2
o ]
- o
g 3
T 10 S t1olkVec=12v
Iy Vec=12V i VLo = 100 mV
=] VLo = 100 mV B fLo = 1 MHz
1.2 2 S [~ See Figure 3
See Figure 3 m Jlu [ ] ]
ol ihe o
3 0.1 04 1 4 10 40 100 ~60 -40 —20 0 20 40 60 80 100 120 140
- L g—Frequency~MHz TA—Free Air Temperature—"C
FIGURE 11 FIGURE 12
LOCAL OSCILLATOR TO RF ISOLATION LOCAL OSCILLATOR TO RF ISOLATION
vs vs
FREQUENCY FREE-AIR TEMPERATURE
80 80 -
I
g $
€ ¢ L
{ = 1 e —
2 T~ 2 !
L s - L s ;
I e —SN76514 1
g =
E § 20 Ve =12V
d Vee=12V : VLo = 100 mV
R E itz
S, | || :
01 04 1 4 10 40 100 Bso -40 —20 0 20 40 60 80 100 120 140
fLo—Frequency—MHz Ta—Free-Air Temperature—°C
FIGURE 13 FIGURE 14
RF TO IF ISOLATION RF TO IF ISOLATION
vs vs
FREQUENCY FREE-AIR TEMPERATURE
a0 m 0
r
8 8 -
I S 5 i
™~ ,
] Il 2 —SN7es14—
: » 5
w w
T (4
) i
[ I
= 10 & 1o}—Vec=12V
cc=12V « VRF = 10mV
| _VRF=10mv fRE = 1 MHz
Ta = 25°C [ See Figure 4
See Figure 4 | [
Hathm | ° 7
1 4 10 0 100 400 1000 -60-40 -20 0 20 40 60 80 100 120 140
frF—Frequency—MHz Ta—Free-Air Temperature—"C
FIGURE 15 FIGURE 16

3288 TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



CIRCUIT TYPES SN56514, SN76514
BALANCED MIXERS

TYPICAL CHARACTERISTICS THERMAL INFORMATION
SIDEBAND HARMONIC SUPPRESSION
vs : DISSIPATION DERATING CURVE
LOCAL OSCILLATOR FREQUENCY
40 600
[N :
35 2 o=f
a il LO * IRF 1 500
; L — .
T 30 ™ 2 J&N
S L N \> a2 : L \
s i M1 2. 400 N
zd 2fL0% 2 fRF 'g \ \
T
T8 2 / € 200 NN
% y @ N
72 V4 g N
5 T T— B!
5% 15 i £
st Vee=12V S 1o = RF £ 20 A 3
®E o | fRF=100kHz ¢E> !
2 VRE = 10mV s PKG DERATE FROM
& VLo =220 mV £ 1w00H L 83 mW/°C 90°C
5 —Ta=25°C 8 | J&N 1.1 mwre 105°C
See Figure 2 I | |
0 R 0 J
0.1 04 1 4 10 40 100 70 80 00 100 110 120 130
f1 0 — Local Oscillator Frequency — MHz . Ta — Free-Air Temperature — °C
FIGURE 17 FIGURE 18

TYPICAL APPLICATION DATA

The SN55514 and SN75514 balanced mixers are designed to have considerable circuit flexibility which results in a wide
range of applications. Typical applications include use as balanced modulators for sideband-suppressed-carrier
generation, product detectors for demodulation, frequency converters, and frequency or phase modulators. In addition,
the SN55514 and SN75514 may be used in control systems and analog computers as low-level multipliers or squaring
circuits.

The circuits are designed to operate from either a single 12-V supply or two 6-V supplies. Electrical characteristics will
be unchanged with the use of either power supply option. External bypass capacitors, as shown in Figure 189, should be
used for optimum performance. '

The mixer’s electrical performance and the inherent 1C advantages of size, reliability, and component matching make it
very desirable for use in communication and control systems.

O Vec=+12V Vcc1=+V O

. i REINPUT ()
NOTE: Capacitor C comprises the fol-

lowing capacitors in parallel:
1 uF, 0.1 uF, and 0.0015 uF. LOCAL OSCILLATOR
INPUT

= FIGURE 19—EXTERNAL CAPACITOR CONFIGURATIONS

PRINTED IN U.S.A.
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CONSUMER CIRCUITS SUMMARY

Following is a listing of Consumer Circuits presently available from Texas Instruments. Should you desire additional
information, application engineering advice, or sales assistance, please contact your nearest T1 Sales office.

AUDIO AMPLIFIERS

SN76001 1W Audio at9 V and 8
SN76003 3 W Audio at 30 V and 16
SN76010 Same as SN76001 except for different pin arrangement
SN76013 3W Audioat 24V and 8 Q
SN76005 5 W Audio at 34 V and 16 2
SN76050 5 W Audio at 14 V and 4 )
DUAL CHANNEL AND STEREO
SN76104 Stereo Multiplex Decoder
3 SN76105 Stereo Multiplex Decoder
- SN76110 Stereo Multiplex Decoder
SN76131 Stereo Preamplifier
CHROMA CIRCUITS
SN76242 Chroma Sub-carrier Regenerator
SN76243 Chroma Amplifier
SN76246 Chroma Demodulator
SN76630 PAL Chroma Demodulator
COMPLEX TV FUNCTIONS
SN76530 Video Detector
SN76532 TV Jungle (suitable for horizontal deflection with tubes)
SN76533 TV Jungle (suitable for horizontal deflection with semiconductors)
SN76540 TV Jungle for N-P-N Tuners and Ge Diode Detection
SN76541 TV Jungle for N-P-N Tuners and Low Level Detection
SN76542 TV Jungle for P-N-P Tuners and Ge Diode Detection
SN76564 Automatic Fine Tuning
REGULATORS FOR VARACTOR TUNERS
SN76550 33VatbmA
SN76652 22 VatbmA
SN76553 12V at5 mA
IF CIRCUITS FOR RADIO AND TV
SN76600 1st and 2nd Video IF Stages
SN76603 RF/IF Amplifier
SN76619 RF Amplifier/FM Detector
SN76640 Sound IF/Limiter, Slope Detector, Audio Driver, Voltage Regulator
SN76641 IF Limiting Amplifier
SN76642 Sound [F/Detector
SN76643 Sound |F/Detector
SN76650 1st and 2nd Video IF with Keyed AGC
SN76660 Sound IF/Amplifier Limiter, Balanced Coincidence Detector, D-c Volume Control
SN76665 Sound |F/Amplifier Limiter, Detector, Attenuator, Audio Driver, Voltage Regulator
SN76670 SN76660 with Open-Collector Output
SN76680 SN76660 with Audio Driver and Voltage Regulator
3-290 TEXAS INSTRUMENTS
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CONSUMER CIRCUIT TYPE SN76110
CIRCUITS STEREO DEMODULATOR

FOR USE IN FM MULTIPLEX SYSTEMS

¢ Designed to be Interchangeable with N

Motorola MC1307P DUAL-IN-LINE PACKAGE (TOP VIEW) ’
e ' Power Supply Range...8to 14V LANP PP ——
. . . TRIGGER 38 kHz CHANNEL CHANNEL 38 kHz
o Low Harmonic Distortion INPUT  LOW OUTPUT OUTPUT HIGH Veo NC
e Stereo-Indicator Lamp Driver Wiz jnijmwo | 9|8

e Monaural Squelch Capability

description
The SN76110 is a monolithic integrated circuit -
designed to process the detected composite multiplex
signal. The circuit provides left-channel and right-
channel separation and balance, and also has a driver
output for a stereo-indicator lamp.

V{1213 (4]|S[|6][]7

2nd ‘it COMPOSITE NC NC LAMP  GND
19kHz 19kHz SIGNAL DRIVER
FILTER FILTER INPUT OUTPUT
. NC—No internal connection
schematic
2nd
LEFT
38 kHz 19:kHz CHANNEL
HIGH FILTER OUTPUT
v 19-kHz 38kHz CHANNEL
cc FILTER LOW OUTPUT
® @ ®
S13k
‘)
1k

20k L/‘
COMPOSITE ¥ y
4

SIGNAL 12k Y
eut (3 —w-e—{ 5KS
4 J/
AAA LAMP DRIVER
y A 1 OUTPUT
)
¥y
¥y L1} 5 5 y 3
v 36k g6k g6k g6k 31k v 21k
y
ano(7)
All resistor values shown are nominal in ohms. TFII-I?S%ER
Pins 4, 5, and 8 have no internal connections. INPUT
1270
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CIRCUIT TYPE SN76110
STEREO DEMODULATOR

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

Supply voltage, Voc (seeNote 1) . . . . . . . . o . . L o oo e e e e i e e e 22V
Lampdriver curfent . . . . . . . . v e . e e e e e e e e e e e e e e e e e e ... 40mA
Power dissipation at (or below) 26°C free-air temperature (seeNote2) . . . . . . . . . . . . . . . 626mW
Operating free-air temperaturerange . . . . . . . . . . . v . u e e e e e e e e e e 0°C1o 756°C
Storage temperature range . . . . . . . . . .+ .+ s 4 e e e e e e .. ... =—85°Cto150°C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. Derate linearly to 375 mW at.75°C free-air temperature at the rate of 5 mW/°C.

recommended operating conditions

MIN NOM MAX UNIT

Supply voltage, VCC . - + « « + 4 4 e 4 e e e e e e e e e s e .. B 12 14 \'
3 Operating free-air temperature, TA . . . . . . . . . . . . .« s . ..o 0 25 75 °c

electrical characteristics (unless otherwise noted Vgc =8 V to 14V, Ta = 25°C, see figure 1)

PARAMETER TEST CONDITIONS MIN _TYPY MAX| UNIT

Input impedance f=1kHz 20 k2
) fmod = 100 Hz 40

Stereo channel separation See Note 3 fmod = 1 kHz 30 45 dB
frmod = 10 kHz 35

Total harmonic distortion fmod =1 kHz, See Notes 3 and 4 0.3%

Channel balance Monaural input = 200 mV rms 0.5 1 dB

Ultrasonic frequency rejection See Note 5 f219 ke 25 dB
=38 kHz 20

fmod = 60 kHz to 74 kHz,

Inherent SCA rejection (without filt 55 dB
g (without filter) See Notes 4 and 5 and Figure 2 ¥
Minimum trigger input for on state at famp-driver output Trigger frequency = 19 kHz, 10 20 N
mV rms
Maximum trigger input for off state at lamp-driver output R1=180Q 2 6
. lamp off 140
Power dissipation Vee=12V . mwW
lamp on 170

NOTES: 3. These characteristics are measured with a 564-mV p-p standard multiplex composite signal. This is defined as a signal containing
left and/or right audio modulation with a 10-percent, 19-kHz pilot signal in accordance with F CC regulations, For stereo testing,
both left-channel-only and right-channel-only modulation are used.

4. The total harmonic distortion and SCA rejection values apply for both stereo and monaural operation.
. Rejection is referenced to a 1-kHz output signal produced by a 364-mV p-p standard multiplex composite signal as defined in
Note 3.

t Al typical values are at Vee=12 V.

(4]

fThis is the lowest value for the specified frequency range.

127¢
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CIRCUIT TYPE SN76110
STEREO DEMODULATOR

PARAMETER MEASUREMENT INFORMATION

L 2 012V

j L
e _s S38ka 0.024F $39ks 7= 0.02 uF
| 19kHz 2| [ sahz
|
|
|
|

| 5
' —3
L _1oPEN
R1 TEST
POINT

© M
LEFT
5uF STEREOQ INDICATOR LAMP 0.2 4F CHANNEL

) 24 ouTPUT
'(' : DEVICE UNDER TEST _@ (Sylvania 12ESB or equivalent) { (

COMPOSITE OAIZ uF i

INPUT —@
IGNAL
sia RIGHT
1Mo CHANNEL
@ OUTPUT 3
Y

4.7 k2
<

2uF

COILS
L1, L2 = TRW #90147 (or equivalent)
Tap @0.437T,Q, =55
L3 = TRW #90148 (or equivalent) =
Tap @ 0.07 T,Q, =55

PHASE FOR 1-kHz
CHANNEL SEPARATION

[}
STEREO

TEST CIRCUIT

typical voltages with respect to pin 7, Vgc = 12 V, R1 =180 Q, lamp on, measured usinga VTVM

Pin Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Volts 11.8 3.2 3.9 NC NC 09 0 NC 12 4.8 8.8 8.8 4.8 1.7
NC-—No internal connection FIGURE 1
STANDARD DEVIATION DEVICE RMS
COMPOSITE ] — FILTER ——
OUTPUT MONITOR UNDER TEST VOLTMETER
Down 3 dB at
30 Hz and 15 kHz
with a rolloff of
6074 kHz 12 dB/octave
OSCILLATOR

test procedure for SCA rejection

Modulate the stereo generator with a 1-kHz reference signal.

Adjust output for 67.5 kHz deviation.

Remove the 1-kHz reference signal.

Alternately adjust a 19-kHz pilot signal and a 60-kHz to 74-kHz external signal to deviate 6.7-kHz.

Rejection is defined as the difference in dB between the magnitude of the 1-kHz reference signal and the audio components present
due to the interaction of the 19-kHz and 38-kHz components with the 60-kHz to 74-kHz signal.

L

FIGURE 2
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CIRCUIT TYPE SN76110
STEREO DEMODULATOR

TYPICAL CHARACTERISTICS

TOTAL HARMONIC DISTORTION AND BEAT FREQUENCY
COMPONENTS IN AUDIO SIGNAL

Vs

TOTAL HARMONIC DISTORTION

vs

COMPOSITE INPUT LEVEL

INCORPORATE

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

FREQUENCY
1.0 , n5 30 1
09 Vcc=12|V‘T]I[ Veg=12V
9 b N f=1kHz
= { o
. Ta=25C ‘ G\Io ® 25 Ta=25C
Br 0.8 |- See l\[lotes 3,4,and 6 4 2 é See Notes 4 and 7
g, , | ‘ 2 £
£ 0 T f ‘ g % 2.0
k] : P | £ a
a 06 =t 33 e
2 b > I
§ 05 e g 15
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NOTES: 3. These characteristics are measured with a 564-mV p-p standard multiplex composite signal. This is defined as a signal containing
left and/or right audio modulation with a 10-percent, 19-kHz pilot signal in accordance with FCC regulations. For stereo testing,
both left-channel-only and right-channel-only modulation are used.
4. The total harmonic distortion and SCA rejection values apply for both stereo and monaural operation.
6. Beat frequency components (BFC) result from the presence of the 19-kHz pilot signat in stereo broadcasts.
7. Input signal is a 1-kHz composite signal, 846 mV p-p.
tThe rms scale is valid for monaural modulation (L=R) only. The peak-to-peak scale is valid for monaural or stereo modulation.
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CIRCUIT TYPE SN76110
STEREO DEMODULATOR

“TYPICAL CHARACTERISTICS

INHERENT SCA REJECTION TRIGGER LEVELS FOR LAMP DRIVER

Vs vs
COMPOSITE INPUT LEVEL 19-kHz GAIN ADJUSTMENT RESISTOR

& T T T
Vec=12V 18 NG
70 |- Ta=25°C

See Note 5 and Figure 2

Vee=12V |
Ta=25°C
\44/4,//’40 A

. \;\ ! . \M'boe

O
14 414 /VS

30

20

SCA—Inherent SCA Rejection—dB
8
Trigger Levels-for Lamp Driver—mV rms

10 2

o) 0
0.2 06 1.0 1.4 0 20 40 60 80 100 120 140 160 180 200
(0.564) (1.70) (2.83) (3.96)

R1-19-kHz Gain Adjustment Resistor—{2
Composite Input Level—V rms (V p-p)T

FIGURE 7 FIGURE 8

ON-STATE TRIGGER LEVEL FOR LAMP DRIVER
vs
SUPPLY VOLTAGE

|- R1=180 @
Ta=25C

On-State Trigger Level for Lamp Driver—mV rms

8 9 10 11 12 13 14
Vcc—Supply Voltage—V

FIGURE 9

NOTE 5: Rejection is referenced to a 1-kHz output signal produced by a 364-mV p-p standard multiplex composite signal as defined in
Note 3.
t The rms scale is valid for monaural modulation (L=R} only. The peak-to-peak scale is valid for monaural or stereo modulation.
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CIRCUIT TYPE SN76110
STEREO DEMODULATOR

ORDERING INSTRUCTIONS AND MECHANICAL DATA

quad-in-line lead configuration

general

[OXer 0o
The SN76110 is available in the plastic dual-in-line package {(outiine N). <E ?g
Orders for these devices should include the package outline letter at the ® [ >®
€nd of the type number. The device may also be ordered with the leads ® ] N ®
formed in the quad-in-line configuration by adding the dash number —07 <E ﬂ ?8
after the package outline letter, i.e., SN76110N, SN76110N—07.
Refer to Section 1 for physical dimensions for the dual-in-line N-package oo S
outline. r
o L ﬂz!olqu
\ SEATING
PRINTED IN U.S.A 127
Ti cannot ossume any responsibility for any circuits shown
3-295 TEXAS INST RUM ENTS or represens that they ore free from polent infringement.
) INCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME

IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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