


TTL/SSI INTRODUCTION

INTRODUCTION — The Fairchild TTL/SSI line offers the designer a broad selection of gates and flip-flops for use with Fairchild
MSI, Interface and Memory products in implementing TTL system designs. These TTL/SSI functions are available for use in
military and industrial temperature range applications. These products are available in the popular Dual In-Line package as well as
flat packages. All Fairchild TTL products are logic and supply voltage compatible so that circuit families may be mixed within a
system for optimum speed, power and economy.

9N/54, 74 SERIES TTL/SSI

O Vee

FEATURES DESCRIPTION
® 10 ns Typical Gate Delay The 9N/54, 74 Series is a broad family of SSI
o 10 mW Typical Gate Power Dissipation devices which are pin and function identical with
e Input Clamp Diodes Minimize the popular 7400 series. These gates and binaries
Termination Effects are available in industrial and military temperature
o Military and Industrial Temperature ranges in both DIP and Flat packages. The line
Range included NAND gates, NOR gates, Exclusive-OR
® Available in DIP and Flat Packages gates, AND gates, open collector gates as well as
single and dual flip-flops.
9000 SERIES TTL/SSI
FEATURES DESCRIPTION
® 8 ns Typical Gate Delay The 9000 Series of gates and flip-flops offers a
® 10 mW Typical Gate Power Dissipation family of high speed functions with speed and
® |nput Clamp Diodes Reduce power specifications in between the 9N/54, 74
Termination Effects Series and the 9H/54H, 74H Series. The Darlington
e Darlington Output Stage Increases output stage provides faster switching times and
Circuit Speed increased capacitive drive capability over the
® Military and Industrial Temperature 9N/54, 74 Series.
Range
® Available in DIP and Flat Packages

o
[
o
L]

9L SERIES LPTTL/SSI
FEATURES

20 ns Typical Gate Delay

2 mW Typical Gate Power Dissipation
Input Clamp Diodes Minimize
Termination Effects

Darlington Output Stage Increases
Circuit Speed

Military and Industrial Temperature
Range

Available in DIP and Fiat Packages

DESCRIPTION

The 9L Series of low power TTL gates and
flip-flops offers a speed/power trade-off well suited
to both industrial and military applications. The
power is one fourth that of a standard TTL gate
and typical system speeds of up to 10 MHz are
possible. The 9L Series TTL/SSI functions are used
with the 93L low power TTL/MS| devices to
implement low power, moderate speed systems.

9H/54H, 74H SERIES HSTTL/SSI
FEATURES

6 ns Typical Gate Delay

22 mW Typical Gate Power Dissipation
Input Clamp Diodes to Minimize
Termination Effects

Darlington Output State to Increase
Circuit Speed

Military and Industrial Temperature
Range

Available in DIP and Flat Packages

11 Functions Available

DESCRIPTION

The 9H/54H, 74H Series is a line of high speed
gates and flip-flops which are pin and function
identical with the popular 74H00 Series.

These devices are used with the 9300 and 93H
Series of TTL/MSI devices to substantiaily reduce
critical path delay times and enhance overall
system speeds.

T

95/548, 74S SERIES TTL/SSI
FEATURES

3 ns Typical Gate Delay

125 MHz Typical Input Clock
Frequency for J-K Flip-Flops

22 mW Gate Power Dissipation

Input Clamp Diodes to Minimize
Termination Effects

Low Output Impedance to Drive High
Capacitive Loads

DESCRIPTION

The 9S00 Series is a line of super high speed
devices featuring Schottky-barrier diode clamping
on all normally saturated devices. The result is an
overall improvement in propagation delays and
greatly reduced sensitivity of delay times to
temperature variation. These gate and flip-flop
functions can be used with Fairchild’s 93500 Series
of MSI Schottky-clamped logic elements to achieve
the highest possible system speeds and still
maintain typical 1.0 V noise immunity.

INPUTS
A

B
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FAIRCHILD SERIES TTL/SSI

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under. Bias
V¢ Pin Potential to Ground Pin
*Input Voltage (dc)
*Input Current (dc)
Voltage Applied to Outputs (Output HIGH)
Output Current (dc) (Output LOW)
9N/54,74 and 9L Series
9000, 9H and 9S Series
See Detail Data Sheets for Buffer Drive Capability.

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

-65°C to +150°C
-65°C to +125°C
-05Vto+7.0V
-05Vto+b.5V
~-30 mA to +5.0 mA
0.5 Vto+Vce

+30 mA
+50 mA

INPUT AND OUTPUT LOAD FACTORS FOR THE 9000 SERIES GATES & FLIP-FLOPS

The test conditions and resulting limits for the input and output levels of the 9000 Series gates and flip-flops differs from the other 9N, 9H, 9L,
and 9S series of devices. These 9000 Series levels and conditions are equivalent to the other families for all practical purposes. For instance, an
input HIGH level current guaranteed to be 60 pA when measured at 4.5 V, will be less than 40 uA for most operating conditions. Therefore, the

load factors for the 9000 Series has been normalized to simplify system design considerations.

NAND GATES — 9002, 9003, 9004, 9007 AND 9012*

HEX INVERTER — 9016 AND 9017*

The 9002, 9003, 9004, 9007 and 9012 are active LOW level output AND gates commonly known as NAND gates. The 9016 and 9017 are hex
inverters with input and output characteristics identical to NAND gate. The variety of gate combinations provides the system designer the

utmost in logic flexibility and reduces package count.

LOGIC SYMBOL AND PIN CONFIGURATIONS

9016, 9017* 9002, 9012* 9003

1 =
2 —
13 =
3 —
4 —]

5 —i

10—
1 __.Dw____,o o —1

12 — 10 —
13 __.D‘,__n b 11 .

*Open Collector Ve = Pin 14,
GND =Pin 7

;
00
ikl

Fig. 1

O AN

©

12
13

9004

9007
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TTL/SSI « 9000 SERIES

. BASIC GATE CIRCUIT LOADING FACTORS

Nominal Resistor Values
Rq = Rp =4.0kQ

|
|
|
| PIN NAMES LOADING
|
|

Ry = 1.5 kQ

R3 = 150 All Inputs 1U.L.

R4 =808 N All Outputs 10uU.L>
Rg = 1.25 k2 T T T T—oouteur (1 U.L. = 40 A HIGH/1.6 mA LOW)

*The 9012 & 9017 need external resistors
to provide HIGH level drive.

Fig. 3

ELECTRICAL CHARACTERISTICS 9002XC, 9003XC, 9004XC, 9007XC, 9012XC, 9016XC AND 9017XC (Tp = 0°C to 75°C, Vee =50V £5%)

. LIMITS ~ .
SYMBOL PARAMETER 0°c 25°C 78°C UNITS TEST CONDITIONS
MIN. MAX. |[MIN. TYP. MAX. |[MIN. MAX.

Guaranteed Input HIGH Threshotd

ViH Input HIGH Voitage 1.9 1.8 1.6 Volts Voltage for All Inputs

Guaranteed Input LOW Threshold

ViL Input LOW Voltage 0.85 0.85 0.85| Volts Voltage for All Inputs

Output HIGH Voltage

VoH (except 9012, 9017)

2.4 24 2.9 2.4 Voits |Vgc =475V, Ion = —1.2 mA, Inputs at Vj_

VoL Output LOW Voltage 0.45 0.21 0.45 0.45| Volts |Vee=5.25V, lpoL =16.0 mA,V|n =525V
Vee =475V, lgL = 14.1 mA, Inputs at V|H

Vee=5.26V,ViN=458V

LK Input HIGH Current 10 60 60| mA GND on Other Inputs
T B ~16 ~1.0 —-16 1.8 Ve =526V | VN =045V
he Input LOW Current mA cc IN
—1.41 —-0.91 —1.41 -1.41 Vee =4.75V | 5.25 V on Other Inputs
Output Reverse Current ' _ _ C
ICEX 9012, 9017 only } 2.0 250 250 mA |Vee=4.75V, VN _>V~'EIVOUT 55V
| V¢ Current, Gate On (each gate) 6.1 36 6.1 6.1 A Inputs HIGH v 5OV
. m =
cc Ve Current, Gate Off {each gate) 17 107 17| 17 Inputs at GND |  ©C
Turn OFF Delay . 3.0 13 :
t Vee=5.0V,CL =15pF
PLH  [input to Output 9012, 8017 only 30 45 " TRL=40ka S;CF_ ” L=tp
9.
tPHL Turn ON Delay 3.0 15 ne
Input to Qutput 1 9012,9017 only 3.0 15 R =400 2

ELECTRICAL CHARACTERISTICS 9002XM, 9003XM, 9004XM, 9007XM, 9012XM, 9016 XM, AND 9017XM (Ta= —55°C to +125° C,Vcc=50V £ 10%)

LIMITS
SYMBOL PARAMETER —55°C 25°C 125°C UNITS TEST CONDITIONS
MIN., MAX. |MIN. TYP. MAX, [MIN. MAX.

Guaranteed Input HIGH Threshold

ViH Input HIGH Voltage 2.0 1.7 1.4 Volts Voltage for All Inputs o
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.8 0.9 0.8 Volts Voltage for All Inputs
Output HIGH Voltage _ -
VOH {except 9012, 9017) 24 24 2.7 2.4 Volts (Vcc=4.5V, IgH 1.32 mA, Inputs at Vi _

VoL Output LOW Voltage 0.4 0.21 0.4 0.4 Volts [Vce =565V, lgL =176 mA, V|N=55V
Vee =45V, gL = 13.6 mA, Inputs at Vyy h
Vec=565V, VIN=45V

Input HIGH Current 10 60 60 A
fiH P u GND on Other Inputs o )
-1.6 -1.1 —16 -1.6 Vee=55V | Viy=04V
| | t LOW Ci t mA
L neu urren 124 —0.87 —1.24 124 Voo =45V | 5.5V on Other inputs
Output Reverse Current
20 250 250| A |(Vee=45V,VIN=V|L V =55V
_'CEX 19012,9017 only ce INT i Your )
h gat 5. 3.5 6.5 5.5 i ts HIGH
o Ve Current, Gate On (each gate) 5 mA nputs Veg =50V
Ve Current, Gate Off (each gate) 1.6 1.07 1.6 1.6 Inputs at GND
Turn OFF Delay 3.0 10
Vee =50V
PLH  [)nput to Output | 9012, 9017 only 30 45 "™ IR =40k | .CC
CL =15 pF
Turn ON Delay 3.0 12 ns .
tPHL v — See Fig. 12
Input to Output 9012, 9017 oniy 3.0 15 R =400 Q
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TTL/SSI * 9000 SERIES

9002, 9003, 9004, 9007, 9012, 9016 AND 9017
TYPICAL INPUT AND OUTPUT CHARACTERISTICS
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS

VouT ~OUTPUT VOLTAGE - VOLTS

POWER DISSIPATION- mW

OUTPUT VOLTAGE VERSUS INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW)
. e : . . : 20 T 100 —
o = T T veersov e [vee=s0v | veer50v | Vg 50V et
) | }l S RN INPUTS AT GND. T T | INPUTS HiGH .
! A /i - C 1sc |
S « 25°C g 0 0°cd n € 80
3.0 4 gt T € 0*C T —55°C- %g(c: K .
| & —— ~§5%¢ = B T Presec A / 3 -
. L ! = g -20 & 60 —T ]
2.0 . ¥:§§ § 3 |3 ‘f, lowe L —+
| : : ; 5 |
L R : ol R .
\/ /‘ z 3 125°¢ = 22
1.0 { = = T8¢ iy 5
; =z 360 | —{f-550C S 20
25°C
sl | /
0 -80 | 0 |
0 1.0 2.0 3.0 20 0 20 40 .60 80  -l0 1.0 3.0 5.0 70 0 05 1.0 15 20
Vin - INPUT VOLTAGE - VOLTS ViN ~INPUT VOLTAGE - VOLTS Vout - OUTPUT VOLTAGE ~ VOLTS VouT ~OUTPUT VOLTAGE ~VOLTS
Fig. 4 Fig. 5 Fig. 6 Fig. 7
POWER DISSIPATION, LOGIC LEVELS AND NOISE IMMUNITY
WORST CASE LOGIC LEVELS WORST CASE HIGH LEVEL WORST CASE LOW LEVEL
POWER DISSIPATION VERSUS VERSUS NOISE IMMUNITY VERSUS NOISE IMMUNITY VERSUS
SUPPLY VOLTAGE AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
35— . 30 T e 2.4 — 1.2 ‘
o T B . T T T T T
-55°C £ Ty £125°C [ > ""Vign AT Ve =5.0Y, | Tows-1.32 mA L __1sF0.s22) i 45V Vg 8.5V |
0 f ! o Py I | ! 320ttt 50— -
o W | [_Von AT Vgc=4.5V | oy -1.32mA__| 5 [ i esv A—T"T | 7 oy
25— e : z TN AT L = | et ——L_
‘ | 8 20 - Z 1.6 - 6.25Y Z 08 (,)__'5 -
w e ) P [
W ; W 15 o T L w 0.6 i
15 ; 4 K3 H la 158 L 5 | _FoN
g 10 Vi y = Y e = os —T B
10 [t norE" MAXIMUM — D e e L I . _,.r/ § i I B
5.0 [__GATE “oFF* TYPICAL —— 03 VoL 3 T —t— B 02
A e \ FFoon ASVEVoess eV =T |, . f =
0 : ! P ol | L 1 ] ol | 0
45 50 55 -55 25 125 -55 25 125 -55 25 125
Veg-SUPPLY VOLTAGE -VOLTS Ta -AMBIENT TEMPERATURE -°C Ta-AMBIENT TEMPERATURE ~°C" T ~AMBIENT TEMPERATURE ()
Fig. 8 Fig. 9 Fig. 10 Fig. 11
SWITCHING CHARACTERISTICS
TEST CIRCUIT WAVEFORM
Vin

1L

f=~1.0MHz
Amp =~ 4.0 V
Width ~ 200 ns

= < = - = =
H¥=1t%<10ns *Includes all probe and jig capacitance

Fig. 12
WORST CASE TURN OFF DELAY WORST CASE TURN ON DELAY
VERSUS VERSUS
o AMBIENT TEMPERATURE AMBIENT TEMPERATURE
3
Vee=50v Vc(l:a.').OlV ]
SEE FIG.12 p SEE FIG. 12
25 - 30
" p » "'4*
x| A < I &g
g2 T , *K\““oi/ ) :2, 24 50,7 sl
S5 g ‘»(’-! -~ RN T
2 =T L* xS E —ﬁ-\m i
:; M —— . .'§ 2 rc“"’pr
5 b e
5.0 MIN_ AT 156, 60 l,
| T MIN. AT ¢ =15pF
0 | 0 |
-58 25 125 -55 25 125
Ty ~AMBIENT TEMPERATURE —°C TA-AMBIENT TEMPERATURE-*C
Fig. 13 Fig. 14




TTL/SSI » 9000 SERIES

EXTENDABLE AND-OR-INVERT GATES — 9005, 9008

EXTENDER — 9006

The TTL 9005 and 9008 are AND-OR-INVERT gates which may'be OR extended with the use of the 9006. For noise immunity and operating

level curves, refer to the gate section.

9005
EXTENDABLE GATE

8
: 1 *EMIT.
10 12 N

*COLL.

NON-EXTENDABLE GATE

Vce =Pin 14
GND =Pin 7

*Four Extenders (9006) may
be tied to these terminals

LOGIC DIAGRAMS
9008

1

lm:m’b wln |3 |e !_!a

Vce = Pin 14
GND =Pin 7

*Four Extenders (9006) may
be tied to these terminals

Fig. 1

*EMIT.
*COLL.

©

006

@

2
coLL
EMIT

uln

i

EMIT

Vce = Pin 14
GND =Pin 7

[
9

coLL.
10

9005
EXTENDABLE GATE

CIRCUIT DIAGRAMS

Ry 10—

90— Q
10 O— =

NON-EXTENDABLE GATE

AAA

Vee Vee
Rg
Ri2

Vee =Pin 14
= = GND = Pin 7

Typical Resistor Values
R1=R3 =26 k&

Ro =800

R4 = Rq9 =160 o
Rg=R12=80%

Ry = 665 O
Rg = 1.5 kQ
Rig=1.25kQ

Rg=Rg=Rqip=R13=4.0kQ

T\’cc

2008

Vee

Vee
Rz
20—
3
I Vee
3 Ra
90—
10 O~
- b 40
5 O—
6 O—

Typical Resistor Values
R1=Ro=Rg=Rg=26 k2
Rz = 800

Vee =Pin 14
GND = Pin 7

Rg = 150 2

R7 =808

Rg = 4.0 k2

Rg = 665 {2
9006

Vee

R =26k TYPICAL

T

a &

Two in a package

Fig. 2

Vee = Pin 14
GND =Pin 7
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TTL/SSI » 9000 SERIES

9005
PIN NAMES LOADING
Non-extendable Gate Inputs 1.0U.L.
Extendable Gate inputs 1.5 U.L.
All Outputs 10 U.L.

ELECTRICAL CHARACTERISTICS 9005XC, 9006XC AND 9008XC (T4 = 0°C to 75°C, Vi = 5.0 V +5%)

LOADING FACTORS

PIN NAMES

All Inputs

Outputs

9008

LOADING

1.6 U.L.
10 U.L.

(1 U.L. = 40 uA HIGH/1.6 mA LOW)

Fig. 3

9006
PIN NAMES LOADING
All Inputs 1.5 U.L.
Outputs *

*QOutputs on 9006 have open
emitter and collector.

LIMITS
SYMBOL PARAMETER 0'C 25°C 75°C UNITS TEST CONDITIONS
MIN. MAX. [MIN. TYP. MAX. [MIN. MAX.
Guaranteed Input HIGH Threshold
ViH Input HIGH Voltage 1.9 1.8 1.6 Volts Voltage for Al Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.85 0.85 0.85| Volts Voltage for All Inputs
Vee =475V, Ign = —1.2 mA
VoH Output HIGH Voltage 2.4 2.4 29 2.4 Volts V|L = Value indicated on This Table
v o LOW Vol 04 02 045 0.45| Volts | JCC =525V, loL = 16.0mA, VN =525 V
oL utput oltage 45 )2 0. - olts | vig = 4.75 V, 1oL = 14.1 mA, Inputs at Vy|_
Input HIGH Current
9005 Non-Extendable Gate 50 60 60 ViN=45V
HH fnput HIGH Current uA | YoC =475V
npu urren
Extendable Gates and Extender 7.5 90 90 GND on All Other Inputs
Input LOW Current —1.6 —-1.04 -1.6 —-1.6 Vee=5.25V
mA VIiN =045V
| 9005 Non-Extendable Gate -1.41 —0.79 —1.41 —1.41 Ve =475V 525 v
. on
L Input LOW Current —24 -1.56 —2.4 —24 Vee =56.25V
mA Other Inputs
Extendable Gates and Extender -2.12 -1.19 -2.12 —-2.12 Vee =475V
Vg Current, Gate ""ON”
9005 Non-Extendable Gate 7.7 4.5 7.7 7.7 mA Ve =50V
9005 Extendable Gate 13.6 76 136 13.6 All Inputs Open
| 9008 17.7 93 17.7 17.7
ce Ve Current, Gate “OFF" Ve =50V
9005 Non-Extendable Gate 34 22 34 34l . Alcl‘fn s Excent
9005 Extendable Gate 5.1 33 5.1 51 Exten‘;er " thND
9008 10.2 66 102 10.2 puts
Extra Current Drain v 5.0V
when one 9006 Extender is attached 2.05 1.08 205 205! mA A,‘f‘fn s HIGH
to a 9005 Gate “"ON"’ puts
Alce
Extra Current Drain v 50V
when one 9008 Extender is attached 2.54 165 254 254| mA AﬁCI 1 GND
to a 9005 Gate ‘OFF"" nputs
NOTE:

Output characteristics above apply to a 9005 (both gates) or a 9008.
Input characteristics above apply to a 9005 (both gates) or a 9008 using either the internal gates or an external 9006 extender.
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TTL/SSI » 9000 SERIES

ELECTRICAL CHARACTERISTICS 9005XM, 9006 XM AND 9008XM (T p = —55°C to 125°C, Ve = 5.0 V £10%)

Vour -~OUTPUT VOLTAGE-VOLTS

LIMITS
SYMBOL PARAMETER —55°C 25°C 126°C  |UNITS TEST CONDITIONS
MIN. MAX.[MIN. TYP. MAX.{MIN, MAX.
Guaranteed Input HIGH Threshold
ViH Input HIGH Voltage 2.0 1.7 1.4 Volts Voltage for All Inputs
Th \d
ViL Input LOW Voltage 08 0.9 0.8| Volts S(‘:f‘t':g"e‘eff: X:lp::pLu?sw resho
VeC =45V, IgH=—-1.32mA
Vou Output HIGH Voltage 24 24 27 24 Volts vﬁ?= Volue lngi’:‘:ated on TS Table
\% =565V,I =176 mA, ViN=55V
VoL Output LOW Voltage 04 02 04 0.4| Volts |-CC oL IN
Vee =45V, gL = 13.6 mA, Inputs at VY
Input HIGH Current
| 9005 Non-extendable Gate 5.0 60 60 A Vee =55V GND on All
tH Input HIGH Current 75 90 20 K VIN=45V Other Inputs
Extendable Gate and Extender ) -
Input LOW Current -1.6 -1.1 —-1.6 -1.6 Vee =55V
P mA €€ VN =04V,
| 9005 Non-extendable Gate —1.24 —-0.87 —1.24 —1.24 Ve =45V 5.5V
. on
L Input LOW Current 24 15 24 24 Ve = 5.5V
mA Other Inputs
Extendable Gate and Extender —1.86 -1.31 —-1.86 —1.86 Vec =45V B
V¢ Current, Gate "ON"'
9005 Non-extendable Gate 6.5 4.5 6.5 6.5 A lv 5.0V Al =0
m =5, nputs Open
9005 Extendable Gate 113 76 11.3 13 ce puts P
| 9008 12.5 9.3 125 12.5 =
ce V¢ Current, Gate “OFF"
9005 Non-extendable Gate 3.1 2.1 3.1 3.1 All Inputs Except
mA |Vec =50V
9005 Extendable Gate 4.7 3.3 4.7 4.7 Extender Inputs GND
9008 9.4 6.6 9.4 9.4 . R
Extra Current Drain . Vee = 5.0V, Al Inputs HIGH
Al from one 9006 Extender Gate "ON" 1.61 1.08 161 1611 mA 9006 Attached to a 9005
cC -
Extra Current Drain Ve = 5.0V, All Inputs GND
from one 9006 Extender Gate ‘OFF"’ 235 165 2.35 235 | mA 9006 Attached to a 9005
NOTE:

Output characteristics apply to a 9005 (both gates) or a 9008.
Input characteristics apply to a 9005 (both gates) or a 9008 using either the internal gates or an external 9006 extender.

9005, 9006, 2008

TYPICAL INPUT-OUTPUT CHARACTERISTICS
(EXTENDABLE GATES)

OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE VERSUS INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW)
40 T 20 =755 20 L - 200 —T—T1—
[ V=50V Yee >4 L Veg =50V Veg=5.0V l
= . I I P %°C ["INPUTS AT GNO. I INPUTS OPEN [125:C
OIEeS « 0 oocd < 160 i 75° ¢
30 K I8¢ 0°C ¥ -55°C] , ] "
- -95'C 1z Tt = - 25 ¢
\\\/'55'.° g0 1] g€ -2 125° ¢ g€ 120 T
\)ﬁzg.g & 3 3 o c
20 B 3-40 1 — - —
125°C 5 1 & -4 £ w0 1
i 1 s et
1o & i BeofC ! 5 40 4
-~ o -80 0°C 1’
— 25¢¢
0 -10 -80 | [ /
0 10 2.0 E) 20 0 20 40 60 80 1.0 1.0 30 50 70 0 04 08 12 16 20
Vjy~INPUT VOLTAGE - VOLTS Vin - INPUT VOLTAGE - VOLTS VouT - OUTPUT VOLTAGE-VOLTS VouT - OUTPUT VOLTAGE - VOLTS
Fig. 4 Fig. 5 Fig. 6 Fig. 7
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TTL/SSI * 9000

SERIES

SWITCHING CHARACTERISTICS
TEST CIRCUITS

9005 NON-EXTENDABLE GATE

vee VIN
20KQ . =
Vout
9009

1251.0 MHz
AMPR4.0 V CL=15pF ==
WIDTHR:200 ns
tr =10 ns

Fig. 8 Note: Capacitance includes prob

9005 OR 9008 EXTENDABLE GATE

vee

JL

f21.0 MHz
AMPR:4.0 V
WIDTH=2200 ns
tr = tfx10ns

PULSE
INPUT ¢ =15 DEI:

e and jig capacitance

Fig. 9

9008 ONLY

9005 /9008
Vout

CL=16pF

CN=5.0pF :/
CN=5.0pF

9006 EXTENDER

vee ViN @1
2.0kQ -
9005
CN = 50 F CN=5.0pF
9009
_]_ 9006
PULSE ¢y = 15 pF
INPUT T
Note: Capacitance includes probe and jig capacitance Fig. 10

SWITCHING CHARACTERISTICS (T = 25°C)

SWITCHING WAVEFORM

ViIN

Vout

NOTES:

With switch in position (1) measure
daelay of 9005. With switch in posi-
tion (2) measure delay (9005) + Ade-

tay (9006).

Capacitances

include

probe and jig capacitances.

LIMITS

SYMBOL MIN MAX UNITS TEST CONDITIONS

tPLH 3.0 12 ns Ve =50V, C =15pF

tPHL 3.0 14 9005 Non-extendable Gate Only, See Figure 8

tPLH 3.0 15 ns Vee=5.0V,C =15pF, Cy=5.0pF

tPHL 3.0 12 9005 Extendable Gate and 9008, See Figure 9

AtpLH —-2.0 4.0 9006 Only

ns

AtpHL —-2.0 4.0 The 9006 is tested by measuring its propagation
time through the 9005. The delay readings shall
not exceed the 9005 readings by the specified
amount. See Figure 10.

Symbols are defined in the test circuit.

WORST CASE TURN OFF DELAY WORST CASE TURN ON DELAY
OF EXTENDABLE GATE VERSUS OF EXTENDABLE GATE VERSUS
AMBIENT TEMPERATURE AMBIENT TEMPERATURE

WORST CASE TURN
OFF DELAY OF NON-

EXTENDABLE GATE VERSUS

WORST CASE TURN
ON DELAY OF NON-
EXTENDABLE GATE VERSUS

48 48

AMBIENT TEMPERATURE
L]

AMBIENT TEMPERATURE
48

— —r
Vee-50V] Vegr 5.0V | [ vee=s0v N Vet 5.0V |
SEEFIG 9 P N\ SEE FIG 9 SEE FIG 8 \ SEE FIG 8

40 < 40 N 40 40 \

¢ o5 2 ™ £ e —

|

Z 3 *‘of\('}/ %32 Z 3 RO

@ W A @ . & rr _— L MAX AT Q- |

=] - v & I~ " o a [Ny L7 150pF

£ 24 - Z 24 e JAX AT G eisopr| 5 24 L 3 24

= — g —r— £ 1808 Lot | E P ]

2 ¥ i 2 waL KT S 2 ™~

T e o 85 L s L1 e e R MAX AT

é £ P NAX. AT C, « 150 g k. AT Sl i L*I5pF -

N 150F 1

8 AL — 8 JN 8 ! 8eF | 8 A

MINAT CU |t MIN. AT ¢ = 15pF MIN, AT G - - MINAT C x15pF| ]
0 b= 0 [ 1T o — 0 7
-56 25 125 -85 28 126 =55 25 125 —55 25 125

To— AMBIENT TEMPERATURE —*C Tp— AMBIENT TEMPERATURE —*C

Fig. 11 Fig. 12

T AMBIENT TEMPERATURE —°C

Fig. 13

TA—AMBIENT TEMPEATURE —*C

Fig. 14
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TTL/SSI ¢ 9000 SERIES

!
NAND BUFFER — 9009
The 9009 is a power gate capable of sinking and sourcing large currents for high fan out applications. Logically it is the same as the 9004.
LOGIC DIAGRAM AND ) CIRCUIT DIAGRAM LOADING FACTORS
PIN CONFIGURATION (One Gate)
TVcc
Nominal Resistor Values ! - PIN NAMES LOARING
; ’;:1 = 2.0 k;: ’;4 - ioonkﬂ 3m SRy Ra ‘%34
2 — o n2” ?gg o A All Inputs 20U.L.
5 3 4 6 ) ay All Outputs 30 U.L. LOW
© e 90 U.L. HIGH
1 }_ 8 P o 2, 0
13 Rg
(e,
o JouTP S (1 U.L. = 40 pA HIGH/1.6 mA LOW)
o &
Vce = Pin 14 < K R
SN - pin 7 T7T 1
Fig. 1 Fig. 2 Fig. 3
ELECTRICAL CHARACTERISTICS 9009XC (T = 0°C to 76°C, Vo = 5.0 V +56%)
LIMITS
SYMBOL PARAMETER - 0°C 25°C 75°C UNITS TEST CONDITIONS
MIN. MAX. {MIN. TYP. MAX. |MIN. MAX,
Guaranteed Input HIGH Threshold
ViH Input HIGH Voltage 1.9 1.48 1.6 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.85 0.85 0.85| Volts Voltage for Al Inputs -
VoH Output HIGH Voltage 2.4 2.4 29 2.4 Volts (Vo =4.75V, IoH = —3.6 mA, Inputs at Vy_
VoL Output LOW Voltage 0.45 0.21 0.45 0.45| Volts [Vec=5.25V, oL =48.0mA, VN =525V
Vec=4.75V, o= 42.3 mA, Inputs at V|4 .
Ve =525V, VIN=45V
4 Input HIGH Current 20 120 120 uA GND on Other Inputs
| | LOW G . -3.2 —-20 -3.2 -3.2 mA Vec=826V | Vy=0.45V
I nput urren 282 “182 282 282 Vee = 4.75 V | 5.25 V on Other Inputs
lco Vg Current, Gate On (each gate) 14.6 8.6 146 14.6 mA Inputs HIGH Veg =50V
V¢ Current, Gate Off (each gate) 3.4 215 3.4 3.4 Inputs at GND R o
tPLH Turn Off Delay 3.0 17 ns Voc = 5.0V, See Figure 12 G = 15 pF
tPHL Turn On Delay 2.0 13 ns
ELECTRICAL CHARACTERISTICS 9009XM (T = ~55°C to 125°C, Vo = 5.0 V +10%)
LIMITS )
SYMBOL PARAMETER —55°C 25°C 125°C  |UNITS TEST CONDITIONS
MIN. MAX. [MIN. TYP. MAX. [MIN. MAX.
Guaranteed Input HIGH Threshold
ViH Input HIGH Voltage 2.0 1.7 1.4 Volts Voitage for All Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 0.8 0.9 0.8| Volts Votage for All Inputs
VoH Output HIGH Voltage 2.4 2.4 2.7 2.4 Volts [Veec=4.5V, Ioy = —3.96 mA, Inputs at V|
VoL Output LOW Voltage 0.4 021 - 04 0.4]| Volts {Vcc=56.6V,IgL=528mA, V|y=5.5V
' Vec =45V, IgL =40.8 mA, Inputs at V|
Vee =5.5V, VN = 4.5V
HH Input HIGH Current 20 120 120f wA GND on Other Inputs
‘ ] . 3.2 ~2.2 —3.2 -3.2 Vec =55V [vin=04V
IR Input LOW Current mA ce - "IN
7 : —-2.48 —1.74 -2.48 —2.48 " |Vec =45V | 5.5V onOther Inputs
Vg Current, Gate On (each gate) ' 129 86 129 : 12,9 Inputs HIGH -
lce - mA Ve =50V
V¢ Current, Gate Off (each gate) 3.2 215 3.2 3.2 Inputs at GND
tPLH Turn Off Delay 4.0 15 ns |Vce=5.0V, See Figure 12
tPHL Turn On Delay 3.0 10 ns [CL=15pF
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9009
TYPICAL INPUT AND OUTPUT CHARACTERISTICS

OUTPUT CURRENT VERSUS

OUTPUT VOLTAGE VERSUS INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS OUTPUT VOLTAGE
INPUT VOLTAGE INPUT VOLTAGE OUTPUT VOLTAGE (OUTPUT LOW)
40 — 2.0 r T 200 — o S
] Vee=50V [ Veers0v ] 2 [veersov | Voo 5.0V 25 75 l
" = F0.<33 ol 1257 o INPUTS AT GND| v [ INPUTS HIGH /7
3 10 N < 2 0% H 0'c 25°C E 10 Ve B
> \ H -55°C . -55°C I~750C L o°c |
W . | £ 20 4 =z -2 ] 125°C = Lt
g \ \ ~55°C £ B g | g 120
S 20 o0°c 3 -4.0 — ° < - =
- 25°C e 5 5 58
g \\; 75°C g E = 80
% L125°C i -6.0 - 3 3 |
= — 5 - [~
;é h h -8.0 4= G
0 ‘ -10 =100 L 0
0 . .0 3.0 -2.0 0 20 40 60 80 -0 0 10 20 30 40 50 60 70 0 05 . . 2.0
ViN = INPUT VOLTAGE -VOLTS |y —{NPUT VOLTAGE - VOLTS VouT —OUTPUT VOLTAGE - VOLTS VoyT ~OUTPUT VOLTAGE - VOLTS
Fig. 4 Fig. 5 Fig. 6 Fig. 7

POWER DISSIPATION, LOGIC LEVELS AND NOISE IMMUNITY

POWER DISSIPATION VERSUS
SUPPLY VOLTAGE

WORST CASE LOGIC LEVELS
VERSUS
AMBIENT TEMPERATURE

WORST CASE HIGH LEVEL
NOISE IMMUNITY VERSUS
AMBIENT TEMPERATURE

WORST CASE LOW LEVEL
NOISE IMMUNITY VERSUS
AMBIENT TEMPERATURE

100 ———T—T 3.0 T — 4 T 1.2 T T
-55°C € Ty S 125 VoR AT Ve5.0V  Ioy=-3.96mA_| 15 HIGH LEVEL FAN OUT <66 | 45Vevc<5.5v
- B ! » « \
50 25 I 5 20 1 — 50 1 _
z | Vou AT Vec=4.5V Igy=-396mA_| 3 y °=5‘5V B R .
z b ERET o & |+ & 0= —
] qe N © 2.0 z 16 L5.25Y Z 08 :
S 60 o 3 v 2 o — 2 ko
T B oV T % =
& L4 i 1 B | H ISP 2 : e
7 = s =T Y Pt w 15 ] w2 s w 06
S Jﬂ 0“/1/ & a TN | ] s
T 40—t 5 g 4 TN e B i
F ! 2 10 T g o8 Tt g o4 —
g e [ —- B ey S 2 | f >
o | B ) - [ " ? - B
= 20 IGATE OFF -MAX 05 Vou Z bt ; Z o2 S —
HE : . Bl 37
~ 1GATE OFF-TYP. L— F.O.‘-33 4.5V svccss‘s'v | i
0 | 0 | [ 0 ] i 0
45 50 5.5 -55 25 125 55 25 . 125 -55 25 125
Vg -COLLECTOR SUPPLY VOLTAGE - VOLTS To~AMBIENT TEMPERATURE-°C Tp - AMBIENT TEMPERATURE -°C Ty ~AMBIENT TEMPERATURE-°C
Fig. 8 Fig. 9 Fig. 10 Fig. 11
SWITCHING CHARACTERISTICS
TEST CIRCUIT WAVEFORM
Vee
Vin
20k0
—_———— 15V
| | -—j Ik‘PLH —vl I—-—‘PHL

f=~ 1.0 MHz
Amp = 4.0 V
Width =~ 200 ns
tf=t, <10 ns

*Includes all probe and jig capacitance

Fig. 12
WORST CASE TURN OFF DELAY WORST CASE TURN ON DELAY
VERSUS VERSUS
AMBIENT TEMPERATURE AMBIENT TEMPERATURE
60 ———— — 60 ——
vcc=5.ovﬁ”+ | | v | Vec=5.0v
SEE FI6.12 IR SEE FIG.12
50 ~—~[~r T T ot 50
& i ] H ;’4( 1 g N
S 30 1 : 1: ;,—#L/—i S 3 30
E g AUSRE =T g =
T 20 -4‘“,&,,‘{,’ i 1 T 20 S MAXATCe150pF|
= MAX. AT 156F f ; g - I“I T 1]
T 0 AT 15pF i 10 B ““’.‘" AT ICL“?PF
i | . ] S MIN. AT €, =15pF 1
0 1 | 0 I —
-55 25 125 -55 25 125
Tp ~AMBIENT TEMPERATURE - Ta-AMBIENT TEMPERATURE-*C
Fig. 13 Fig. 14
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QUAD EXCLUSIVE OR GATE - 9014

The 9014 consists of four exclusive OR gates, useful in a large number of code conversion, parity generation/checking, and comparison
applications. Two of the gates have an additional complemented output for greater system flexibility. The 9014 has high speed, high fanout
capabilities and is compatible with all members of the Fairchild TTL family.

LOGIC DIAGRAM CIRCUIT DIAGRAM

EXCLUSIVE OR GATE

vee
: :

4.4k S5k
-4

INVERTER

?Vcc

870 8741

A O——1
10 - -
12 INPUT T —_—- zouwu
’ 8 O——— 3500 & 940Q =
1.25 k)
1 - L - —
2
vee
14
Fﬂ >.___._ 13 5.5kQ 2kQ
15
Vee = PIN 16 = il
Fig.1 GND=PINS Fig. 2
LOADING FACTORS
PIN NAMES LOADING (Note a) NOTES:
All Inputs 1.5 U.L. a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW
Qutputs b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor.
3, 7.9 13 (Note b) 10U.L c. 9 U.L. is the output LOW drive factor and 19 U.L. is the output HIGH drive factor.
6, 10 (Note c) 9 U.L.

Fig. 3

FUNCTIONAL DESCRIPTION — The exclusive OR gate produces an output when the inputs are complementary. Two gates havegﬂadditional

inverted output which provides directly a compare capability. The Boolean experessions for the gates are: Z = AB + AB;Z = AB + AB.

TRUTH TABLE

A B Z E A
L L L H H = HIGH Voltage Level z
L H H L L = LOW Voltage Level 8 ~
H L H L ‘
H H L H Fig. 4

SWITCHING TEST CIRCUIT WAVEFORMS

1/49002

f>~1MHz
Amp. = 40V

Pulse Width = 200 = 20 ns
ty =t <10 ns

Fig. 5

*Cy includes probe and jig
capacity

Fig. 6

Fig. 7
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ELECTRICAL CHARACTERISTICS 9014XC (T = 0°C to +75°C, Ve = 6.0 V +6%)

LIMITS
SYMBOL PARAMETER 0°c +25°C +75°C UNITS TEST CONDITIONS
MIN. MAX. IMIN. TYP. MAX, |MIN. MAX.
Guaranteed {nput HIGH Threshold
v
IH Input HIGH Voltage 1.9 1.8 1.6 Volts Voltage for All Inputs
Guaranteed Input LOW Threshoid
\Y
L Input LOW Voltage 0.85 0.85 0.85] Voits Voitage for Al Inputs
. Vee =475V, Igpy = —1.20 mA
VoH Output HIGH Voltage 24 24 3.1 24 Volts IoH = —~1.14 mA {Pins 6 & 10)
Inputs at V| & V| per Truth Table
0.45 0.29 045 0.45| Volts ([Voc=5.25V, lgL = 16.0 mA
toL = 14.4 mA (Pins 6 & 10)
Inputs = 5.25 V or O V per Truth Table
VoL Output LOW Voltage
0.45 0.45 0.45| Volts [Vee =475V, 1oL = 14.1 mA
loL = 12.7 mA (Pins 6 & 10)
{nputs = 5.25 V.or O V per Truth Table
Vee=525V,Vyy=45V
liH Input HIGH Current 15 90 90| uA Other Inputs = GND
—2.4 —1.54 —24 —24| mA |[Vec=5.25V | ViN=0.45V
1T Input LOW Current
-2.1 —-2.1 —2.1| mA |Vcc =4.75V | Other Inputs = 5.25 V
V¢ Current, Gate On 4.5 3.16 4.5 45 mA |Vcc=5.0V,0nelnput=55V,
(each gate) One Input = GND
. Ve Current, Gate Off 8.7 6.06 8.7 8.7] mA |Vec=5.0V, Inputs= GND
ce {each gate) 76 538 76 76| mA |Vec-5.0V, Inputs = 5.5V
Vge Current | On 6.1 36 6.1 6.1] mA |Vcc=5.0V, Input Node HIGH
Per Inverter Off 1.7 1.07 1.7 1.7f mA [Vcc=5.0V, Input Node LOW
1] 3.0 8.0 13
PLH1 ® vee =50V, VN1 =50V
PHL 1 o 3.0 11 15 ns
Switching Tests CiL=15pF
PHH 1 6.0 16 28 ns X .
See Figures 5 & 6 on previous page
tPLL 1 6.0 16 28 ns
7.0 11 17
PHH 2 ® Ve =50V, Ving =0V
PLL2 . 7.0 15 19 ns
Switching Tests 0 Py = - CL =15 pF
tPLH 2 See Figures 5 & 7 on previous page
tPHL 2 10 20 32 ns
ELECTRICAL CHARACTERISTICS 9014XM (T 5 = —55°C to +125°C, Vg = 5.0 V £10%)
LIMITS
SYMBOL PARAMETER —55°C +25°C 125°C  |UNITS TEST CONDITIONS
MIN. MAX. [MIN. TYP. MAX.|MIN. MAX.
Guaranteed Input HIGH Threshold
ViH tnput HIGH Voltage 2.0 1.7 1.4 Volts Voltage for Al Inputs
Guaranteed {nput LOW Threshold
ViL Input LOW Voltage 0.8 0.9 0.8| Volts Voltage for All Inputs
Vee =45V, Ipy=—-1.32mA
Vou OQutput HIGH Voltage 24 24 2.9 24 Volts IoH = —1.20 mA (Pins 6 & 10}
Inputs at V) & V| per Truth Table
04 0.27 0.4 0.4] Volts |Vce=5.5V, loL =17.6 mA
IoL = 16 mA (Pins 6 & 10)
i ts=55Vor0V Truth Tabl
VoL Output LOW Voitage nputs o per v ave
0.4 0.4 0.4| Volts |Vcc =45V, lgL =13.6 mA
loL = 12.4 mA (Pins 6 & 10)
Inputs = 5.5 V or 0 V per Truth Table
Vec=55V,V|y=45V
A
liH Input HIGH Current 10 20 90| Other Inputs = GND
—2.4 —1.65 -24 —2.4 A {Veec=55V | ViN=04V
e Input LOW Current T ce IN=0
—1.86 —1.86 —1.86] mA |Vgc=45V | Otherinputs=5.5V
V¢ Current, Gate On 4.2 3.15 4.2 4.2 mA [Vcc=5.0V,Onelnput=55V
{each gate) One Input = GND
V¢ Current, Gate Off 8.1 6.06 8.1 8.1 mA |Vee=5.0V, Inputs = GND
fec (each gate) 7.2 538 7.2 72| mA |Voc =50V, Inputs =55V
Veg Current | On 55 3.5 55 5.6 mA [Vce =5.0V, Input Node HIGH
Per Inverter Off 1.6 1.07 1.6 1.6} mA [Vge =5.0V, Input Node LOW
3.0 7.0 10 ns
PLH 1 Vee =50V, Ving =50V
tPHL 1 o 3.0 8.0 12 ns
Switching Tests CpL =15pfF
tPHH 1 6.0 14 22 i See Figures 5 & 6 on previous page
— ]
PLL 60 14 22 ns 9 P pes
7.0 10 14 n:
PHH 2 ® Vee =50V, ViNi =0V
PLL2 I 7.0 12 16 ns
Switching Tests CL=15pF
tPLH 2 10 18 26 ns . )
See Figures 5 & 7 on previous page
tPHL 2 10 17 26 ns
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QUAD NOR GATE — 9015
The TTL 9015 consists of three 2-input and one 4-input NOR gates. The NOR gate produces a LOW output if any of the inputs are HIGH.

LOGIC DIAGRAM CIRCUIT DIAGRAM LOADING FACTORS

v,
G ) S f ‘ PIN NAMES LOADING
3 L All Inputs 1U.L.

aa Srske Al Outputs 10U.L.

(1 U.L. = 40 uA HIGH/1.6 mA LOW)
Fig. 3

INPUT
1.25kQ

SWITCHING WAVEFORMS

R
3

A
<
Z a
]
1vwA—
L

Vce = Pin 16
GND = Pin 8

5 *4-input gate only

Fig. 1 8 Fig. 2 Fig. 4
ELECTRICAL CHARACTERISTICS 9015XC (0°C to +75°C, Vo = 5.0 V +5%)
LIMITS
SYMBOL PARAMETER o°c +25°C +75°C  [UNITS TEST CONDITIONS

MIN. MAX. [MIN. TYP. MAX.|MIN. MAX.

Guaranteed Input HIGH Threshold

ViH Input HIGH Voltage 1.9 1.8 1.6 Volts Voltage for All Inputs
viL Input LOW Voltage 0.85 0.85 0.85| Volts 82?{;’:‘:2‘: Zr:‘:p';ct’sw Threshold
VOH Output HIGH Voltage 24 24 29 2.4 Volts |Vee =4.75 V, IgH = —1.2 mA, Inputs = V)
VoL Output LOW Voltage 0.45 0.21  0.45 0.45| Volts [Vog =5.25 V, gL = 16.0 mA, Inputs = 5.25 V
0.45 0.21 0.45 0.45| Volts |Voc =4.75V, IgL = 14.1 mA, Inputs = V|4
HH Input HIGH Current 10 60 60 wA |Vee=15.26V, GND on Other Inputs
| Inout LOW Current ~1.6 10 —16 —16] _ [Vcc=525V]ViN=045V
t P —141 Z0.91 —1.41 —1a Vee = 4.75 V | 5.25 V on Other Inputs
Ve Current, Gate On 6.55 4.25 6.55 6.55 Inputs HIGH
(each gate) 8.75 5.7 8.75 8.75 Inputs HIGH (4-Input Gate Only)
Ice mA Ve =50V
Vce Current, Gate Off 3.38 22 3.38 3.38 Inputs LOW
(each gate) 6.77 4.4 6.77 6.77 Inputs LOW (4-Input Gate Only)
tPLH Turn Off Delay 3.0 7.0 13 ns |Vec=50V,CL=16pF
tPHL Turn On Delay 3.0 9.0 15 ns |[(See Figure 4)

ELECTRICAL CHARACTERISTICS 9015XM (—55°C to +125°C, Vee =50V £10%)

LIMITS
SYMBOL PARAMETER —B5°C +25°C +126°C  [UNITS TEST CONDITIONS
MIN. MAX.[MIN. TYP. MAX.[MIN. MAX.

Guaranteed Input HIGH Threshold

VIH Input HIGH Voltage 20 1.7 1.4 Volts Voitage for All Inputs

Guaranteed Input LOW Threshold

ViL Input LOW Voltage 0.8 0.9 0.8 Volts Voltage for All Inputs
VOoH Qutput HIGH Voltage 2.4 24 2.7 ‘2.4 Volts |[Vcc =45V, IgH = —1.32 mA, Inputs = V|
VoL Output LOW Voltage 0.4 0.21 0.4 0.4| Volts |Vcc =565V, Inputs =565V, Ig =17.6 mA
0.4 0.21 0.4 0.4| Volts (Ve =45V, VIN=VIH, lOoL = 13.6 mA
Vee =55V, Vin=45V
] IGH t 10 60 o[ ua |YCC VIN
H tnput HIGH Curren 6 " GND on Other Inputs
—1.6 -11 —-1.6 —-1.6 Vee=556V | ViN=04V
| | t LOW Current mA
I neu urren —1.24 087 —1.24 “1.24 Vee =45V | 5.5V on Other Inputs
Vg Current, Gate On 6.07 4.25 6.07 6.07 Inputs HIGH
{each gate) 8.14 5.7 8.14 8.14 Inputs HIGH (4-1nput Gate Only)
Ice mA Ve =50V
Vg Current, Gate Off 3.2 22 32 3.2 - [Inputs LOW
(each gate) 6.4 44 64 6.4 Inputs LOW (4-1nput Gate Only)
tPLH Turn Off Delay 3.0 6.0 10 ns |Vec=5.0V,CL=15pF
tPHL Turn On Delay . 3.0 80 '~ 12 ns | (See Figure 4)
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JK FLIP-FLOPS — 9000, 9001
DUAL JK FLIP-FLOPS — 9020, 9022

DESCRIPTION — The TTL 9000 series has four flip-flops to satisfy the storage requirements of a logic system. All are master/slave JK designs
and have the same high speed and high noise immunity as the rest of the 9000 series. As with the gates, all inputs have diode clamps to reduce
ringing caused by long lines and impedance mismatches.

The JK type flip-flop was chosen for all flip-flop elements in this family because of its inherent logic power. The input function required to
produce a given sequence of states for a JK flip-flop will, in general, contain more *“don’t care’’ conditions than the corresponding function for
an RS flip-flop. These additional ‘‘don’t care’ conditions will, in most cases, reduce the amount of gating elements required to implement the
input function.

The master/slave design offers the advantage of a dc threshold on the clock input initiating the transition of the outputs, so that careful control
of clock pulse rise and fall times is not required.

Data is accepted by the master while the clock is in the LOW state. Refer to the truth table for definition of HIGH and LOW data. Transfer
from the master to the slave occurs on the LOW to HIGH transition of the clock. When the clock is HIGH, ‘the J and K inputs are inhibited.

A joint (JK) input is provided for all flip-flops in this family. This common input removes the necessity of gating the clock signal with an
external gate in many applications. This not only reduces package count, but also reduces the possibility of clock skew problems, since with
internal gating provided, all flip-flops may be driven from a common clock line. Several TTL drivers may be used in parallel to drive this
common clock line if the load exceeds the F.O. capability of the 9009 buffer.

The asynchronous inputs provide ability to control the state of the flip-flop independent of static conditions of the clock and synchronous
inputs. Both asynchronous set and clear are provided on all flip-flops except the 9020, which because of a logic trade-off has only clear inputs.
The set or clear pin being LOW absolutely guarantees that one output will be HIGH, but if opposing data is present at the synchronous inputs
and the flip-flop is clocked, the LOW output may momentarily spike HIGH synchronous with a positive transition of the clock. If the LOW
output of the flip-flop is connected to other flip-flop inputs clocked from the same line, the spike will be masked by the clock. If the clock is
suspended during the time when the asynchronous inputs are activated, no spike will occur. When the spikes can cause problems, a simple
solution is to common the joint JK inputs with the synchronous set or reset signal.

LOGIC DIAGRAMS

9000 9020
4 IZ &14
5
3 13
12 J %o T | 6 o ;’K J . 6 o 0—. jx S de
[o 2 T (o3 2 T FF1 T FF2
1
[ o e — K 7 11 9 O
Oir_— “ Cp o : “ Cp 0 1) K Cp 0
10 4 12
” i i1 iw
o 13 Vee = 14 Vce = 16
GND= 7 GND = 8
9001 9022
I2 ° 14
5
: —. 7. 7
’ ‘ o] s o o T
o J . D
o2 T « )’ ! o s N ' °
1
[ e — 2
oil_ K o 0—8‘0 [} T FF1 T FF2
10 l” o IE: > 2 o
T 1 O—Am‘( Cp 0 = “ e °
13
o @ Im
Vee = 14 Vee = 16
GND = 7 GND= 8
Fig. 1
FUNCTIONAL LOGIC DIAGRAMS
9000/9001 9020/9022
Sp 9022 ONLY SD 9022 ONLY
?50 °
- ) G,
KO O I :
|
1 J J O———g
4 t
o |
SLAVE MASTER SLAVE : MASTER SLAVE
MASTER : i
9020 ONLY/ - 9020 ONLY -
Kq0— = 1O —mm—t ==
<2 o> K, o>
M hd
i "
1 3 $
cp
Fig. 2
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TRUTH TABLES

SYNCHRONOUS OPERATION ASYNCHRONOUS OPERATION
BEFORE CLOCK AFTER CLOCK INPUTS OUTPUTS
OUTPUTS INPUTS OUTPUTS Sb Cb ONE ZERO
ONE ZERO J K ONE ZERO L L H H
L H L* X L H L H H L
L H H* X H L H L L H
H L X L* H L H H SYNCHRONOUS
H L X H* L H INPUTS CONTROL

SYNCHRONOUS OPERATION — The truth table defines the next state of the flip-flop after a LOW to HIGH transition of the clock pulse. The
next state is a function of the present state and the J and K inputs as shown in the table.

The J and K inputs in the table refer to the basic flip-flop J and K inputs as indicated on the logic diagrams. These internal inputs are for every
flip-flop the result of a logic operation on the external J and K inputs. This operation is represented symbolically by AND gates in the logic
diagram for each flip-flop. Logic diagrams are in accordance with MIL Standard 806B.

The L* symbol in the J and K input column is defined as meaning that input does not go HIGH at any time while the clock is LOW.

The H* symbol in the J or K input column is defined as meaning that the input is HIGH at some time while the clock is LOW.

The X symbol indicates that the condition of that input has no effect on the next state of the flip-flop.

The H and L symbols refer to steady state HIGH and LOW voltage levels, respectively.

UNUSED INPUTS — The 9001, 9020 and 9022 all have active level LOW synchronous inputs. When not in use they must be grounded. All
other unused inputs, including asynchronous, should be tied HIGH for maximum operating speed.

ELECTRICAL CHARACTERISTICS 9000XC, 9001XC, 9020XC AND 9022XC (Tp = 0°C to 75°C, Ve = 5.0 V $5%)

LIMITS
SYMBOL PARAMETER 0°C 25°C 75°C UNITS TEST CONDITIONS
MIN, MAX. MIN. TYP. MAX. [MIN. MAX.
Vi Input HIGH Voltage 1.9 18 1.6 Volts | Guaranteed Input HIGH Threshold
Voltage for All Inputs
ViL Input LOW Voltage 0.85 0.85 0.85 | Voits | Suaranteed Input LOW Threshold
Voltage for All Inputs - B
VoH Output HIGH Voltage 2.4 2.4 3.0 2.4 Volts [ Voc=4.75V, Ipy=—1.2mA
Vee =475V, gL =14.1mA
Voo Output LOW Voltage 0.45 0.21 0.45 0.45 | Volts Voo =5.25V, 1o, = 16 mA -
Input HIGH Current -
All J, K Inputs 5.0 60 60
T Inputs 9000, 9001
K JK Inputs 9000, 9001 10 120 20| uA | VCC=5-25V.VIN=45V
T Inputs 9020, 9022 GND on Other Inputs
JK Inputs 9020, 9022 20 240 240
Sp. Cp (all Flip-Flops) 14 160 160
input LOW Current
All J, K Inputs —1.60 -1.0 —1.60 —1.60
T Inputs 9000, 9001
JK Inputs 9000, 9001 -3.20 —-2.0 -3.20 —3.20 mA Vee =5.25V
T Inputs 9020, 9022
JK Inputs 9020, 9022 —6.40 —4.0 —6.40 —6.40
Sp. ©p (all Flip-Flops) —432 27 —4.32 —4.32 VIN =0.45 V
he 5.25 V on Other
Input LOW Current Inputs
All J, K Inputs —1.41 —-0.94 —-1.4 —1.41
T Inputs 9000, 9001
JK Inputs 9000, 9001 —2.82 —-1.88 —2.82 —2.82 mA | Vgc=4.75V
T Inputs 9020, 9022
JK Inputs 9020, 9022 —5.64 —3.76 —5.64 —5.64
Sp Cp (all Flip-Flops) —3.78 —2.54 -3.78 —3.78
Vce Current T
e 9000 28 28 28] ma |SDatGND Vee =50V
9001 33 33 33 Sp at GND
9020, 9022 each Flip-Flop 30 30 30 Cp1. Cpo at GND
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LOADING FACTORS

2000 9001
PIN NAMES LOADING PIN NAMES LOADING
{Note a) (Note a)
JK 2U.L. JK 2U.L.
J1,J2,03, K1, Ko, K3, T 1U.L. J1, 492,93, K1, Ko, K3, T 1 U.L.
Sp. Cp 3U.L S$p.Cp 3U.L.
Outputs (Note b) 10 U.L. Outputs (Note b) 10 U.L.
9020 9022
PIN NAMES LOADING PIN NAMES LOADING
(Note a) (Note a)
JK 4 U.L. JK 4 U.L.
J, K1, Ko 1U.L. J, K 1U.L.
T 2 U.L. T 2U.L.
Cp 3U.L. Cp 3U.L.
Outputs (Note b) 10 U.L. Outputs (Note b) 10 U.L.

NOTES:

a. 1 Unit Load (U.L.) = 40 pnA HIGH/1.6 mA LOW; the HIGH load factor of 40 uA measured at 2.4 V is considered equivalent to 60 MHA
measured at 4.5 V for purposes of system ioading calculations.

b. 10 U.L. is the LOW drive factor and 30 U.L. is the HIGH drive factor.

Fig. 3

ELECTRICAL CHARACTERISTICS 9000XM, 9001XM, 9020XM AND 9022XM (Ta = —55°C to 125°C, Ve =5.0V £10%)

LIMITS
SYMBOL PARAMETER —55°C 25°C 125°C UNITS TEST CONDITIONS
MIN. MAX. |MIN. TYP. MAX. |[MIN. MAX.
Guaranteed Input HIGH Threshold
\Y%
IH Input HIGH Voltage 2.0 1.7 1.4 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 08 0.9 0.8 | Volts Voltage for All Inputs
VOH Output HIGH Voltage 24 24 2.7 2.4 Volts | Vgc=45V,IgH=—-1.2mA
' Vec =45V, lgL = 124 mA
V
oL Output LOW Voltage 0.4 0.21 04 0.4 | Volts Voo =55V, loL = 6.0 mA
Input HIGH Current
All J, K Inputs 5.0 60 60
T Inputs 9000, 9001 _ _
HH JK Inputs 9000, 9001 10 120 120 | uA gﬁ%;f'gt\;;:’l':' ut:'s v
T Inputs 9020, 9022 P
JK Inputs 9020, 9022 20 240 240
Sp, Cp (all Flip-Flops) 14 160 160
lnput LOW Current
All J, K Inputs —1.60 -1.1 —1.60 —-1.60
T Inputs 9000, 9001
JK Inputs 9000, 9001 -3.20 —-22 -3.20 —-3.20 | mA |Vgg=55V
T Inputs 9020, 9022
JK Inputs 9020, 9022 —6.40 -4.4 —6.40 —6.40 VN = 0.4V
e Sp. Cp (all Flip-Flops} —4.32 —2.97 —-4.32 —4.32 5.5V GND on Other
Input LOW Current Inputs
Al J, K Inputs —1.24 —0.87 —-1.24 —1.24
T Inputs 9000, 9001
JK Inputs 9000, 9001 —2.48 —-1.74 -2.48 —2.48 mA Vee =45V
T Inputs 9020, 9022
JK Inputs 9020, 9022 —4.96 —3.48 —4.96 —4.96
Sp. Cp (al Flip-Flops) —3.35 —2.35 -3.75 -3.35
Ve Current
| 9000 24 13 24 24 Sp at GND
cc 9001 78 14 28 28 | mA | Sp atGND Vee =50V
9020, 9022 each Flip-Flop 27 14 27 27 Cp1, Cp2, at GND
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-
TYPICAL INPUT AND OUTPUT CHARACTERISTICS
9000, 9001, 9020 AND 9022
OUTPUT VOLTAGE VERSUS . :
INPUT VOLTAGE CLOCK OUTPUT VOLTAGE INPUT CURRENT VERSUS INPUT CURRENT VERSUS
ASYNCHRONOUS INPUTS VERSUS INPUT VOLTAGE INPUT VOLTAGE 9004 INPUT VOLTAGE 9009
4.0 T T 4.0——7 20 20 —
Veg 50V Veg 5.0V Voo -50V_| ] Voo 50 | NN
" R 8 0 125°C R 125°C
’ 75°C N 75°C . T
w o | ] ) | \é é -20 25°¢ é,g,o 25°¢ -
g ot z oo £ £ o
g 20 L4 250¢ g 20 B 5 -0 | -0
= L o L2
2 # Bths 5 JEIRER: 5 5 .
% /4:// % j//ms ¢ ) | Zeeo o
= 10 - e 1.0 1t 1 Zz | =z !
2 =3 - — i
S I -80 - -80 e
I \ ]
0 ' 0 : -10 -10 -
0 1.0 2.0 3.0 0 1.0 20 30 -20 0 20 40 60 80 20 0 20 40 60 80
Vjy = INPUT VOLTAGE -VOLTS Vi -~ INPUT VOLTAGE -VOLTS Vjy - INPUT VOLTAGE - VOLTS V) - INPUT VOLTAGE - VOLTS
Fig. 4 Fig. 5 Fig. 6 Fig. 7
INPUT CURRENT VERSUS INPUT CURRENT VERSUS INPUT CURRENT VERSUS INPUT OUTPUT CURRENT VERSUS
INPUT VOLTAGE INPUT VOLTAGE VOLTAGE ASYNCHRONOUS OUTPUT VOLTAGE
JK INPUT 9000, 9001 JK INPUT 9020, 9022 INPUTS — ALL FLIP-FLOPS (OUTPUT LOW)
2.0 —1— I 20 —1— 20 . 100 —T 5
4 1es0¢ Vec 5.0V | | Vec=5.0V o Vg 750V —T
" 75°C | | INPUTS OPEN RN o
- ~55°C 0T 125°CJ oy 0 2590 < g / RN s S
T < ~ 0oC < 75°C -55°C &
! F 25°C & . 125°C 0°¢C " 1o | .
- = -20 L =20 ; = 25c ||
= z 4 = & e . ]
ﬁ 1 & g x o°¢c | L
3 3 -a0 3 -40 |~ 2 o
5 5 _ ¥ -55°C 42
5 2 . i 2 o = 40 i S -
: = ool 2 e 3 -
z - Z -25.¢ = | MRS =
-8.0 —-55°C -8.0 <
-10 1 ‘ -10 0 _
-2.0 0 2.0 4.0 60 80 -2.0 0 20 40 6.0 a9 -20 0 20 40 60 80 0 05 10 15 2.0
Vi = INPUT VOLTAGE - VOLTS Vi —INPUT VOLTAGE-VOLTS V- INPUT VOLTAGE - VOLTS oyt - OUTPUT VOLTAGE - VOLTS
Fig. 8 Fig. 9 Fig. 10 Fig. 11
SWITCHING CHARACTERISTICS (T a = 25°C, Vo = 5.0 V, C_ = Cq = 15 pF of all flip-flops unless otherwise noted)
LIMITS
SYMBOL PARAMETER MIN TvP. MAX. UNITS FIGURES
Clock to Output 12 20 ns 17,18, 19 o
tPLH Sp or Cp to Output 12 20 ns 17,18, 19
Clock to Output 20 30 ns 17, 18,19
tPHL Sp or Cp to Output 75 3 ns 17,18, 19 -
J, Kor JK 9000XM 30 22
9000XC 35 22 ns 17.19
tset-up 9001XM, 9020XM, 9022XM 10 8
9001XC, 9020XC, 9022XC 15 8 ns *17,18,19
J or K Data Entry 17 12
J, KorJK 9000 only 18 10 ns 17,19 -
t R
release _ 9001, 9020, 9022 7 1.0 ns 17,18, 19
Jor K Data Entry 1 4.0
9000 only Positive 20 ns 17,19 -
Pulse Clock Negative 25 ns 17,19 -
Widths 9001, 9020, Positive 8.0 ns 17,18, 19
9022 Negative 10 ns 17,18,19
Sp or Cp Negative 25 ns 17,18,19 o
Toggle Frequency 9000 only 20 MHz 17,19
i 9001, 9020, o
9022 50 MHz 17,18,19
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MAX. AND MIN. PROPAGATION MAX. AND MIN. PROPAGATION
DELAYS VERSUS DELAYS VERSUS AMBIENT INCREASE IN ASYNCHRONOUS
AMBIENT TEMPERATURE TEMPERATURE ASYNCHRONOUS OR CLOCK INPUT
T TO OUTPUT INPUTS TO OUTPUTS DUE TO OUTPUT CAPACITANCE
52 .
,.VCC[=5-0‘V 52 _Vccl=5.0V P 20 il
oo 0L 1508 ) - c,_=ll5prI A f .
H 2 M4 1
o 3 ¢ 3 e o | L~ &
= N % I / 3 &
= ~=—] MAX. tprL— ) / 2 &
S e ] 5 A AL
S [ 1 1A g , g v A
5 i T 5 X tagy 7' € 80 A
g 0| Pl g i ] = Ay \v*‘\'“\“"
g 11 MIN oy & [ MMy (TLow T g 0 ) 8%Z<4nnl
12 MIN. tpy 7 T tpry (T HIGH) [ Co ;’ /:/: \?\_“\A\“-
“0 | ol || oL A L
-55 25 125 -85 25 125 0 40 80 120 160 200
To-AMBIENT TEMPERATURE-*C Tp-AMBIENT TEMPERATURE-°C CL-LOAD CAPACITANCE - gF AT BOTH QUTPUTS
Fig. 12 Fig. 13 Fig. 14
9001 — 9020 — 9022 9000
SET-UP/RELEASE TIME AND NEGATIVE CLOCK PULSE WIDTH
NEGATIVE CLOCK PULSE WIDTH SET-UP/RELEASE TIME
VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE
22 T R 52
VeSOV | ,WL ‘\\q’\/
18 | (\3\";’ 44 \\
L vz st~ ) NS M o
E ° _“\“45;_1-0?““?' ] S % MIN_ SET-UP [TIME
60— : 20
20 N b MAX. RELEASE TIME
| ax. RELEASE THE -2 - ——
-20 40
~55 25 125 ~55 125
Ta-AMBIENT TEMPERATURE-*C To~AMBIENT TEMPERATURE-°C
Fig. 15 Fig. 16
SWITCHING TEST CIRCUITS
9000/9001 : 9020/9022
Vee OVee R
° " _q"’_
VKO 1 14 l Vi g 113
2 13 o I
2
A s o o R
y A wf—T 1: :—[ 6 11
PO 9001 = = [
l '—'— 6 g9 ; OV 7 10 gVOUT
out 8 9 | J'
7 8. l ]
[ ch [ ==c, l- CL ==¢C_ [
_—LL T T [ 1 1T 7T
= Vee=50V -TL
R =20k
Fig. 17 C| = CL = 15 pF including probe and jig capacitance Fig. 18

WAVEFORMS

>1:.0V évJK \
o 7 . /
>3:ov <_.|__ﬁ';tf_oa meLease
. A I a—
/
N
N

1.5V /l
<0.4v \
>3.0v

%
out

1.6V ]/
<0.4v /|

I‘—“l—tpw Fig. 19 —
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SWITCHING TEST NOTES

tpLH and tpHL

1. VJK should be kept at the HIGH logic level when performing tp| H/tpH|_ tests.

2. Drive the clock pulse input with a suitable pulse source. tp} H and tpH| delays are as defined in the waveforms.

tset-up

1. tset-up is defined as the minimum time required for a HIGH to be present at a synchronous logic input at any time during the LOW state of
the clock in order for the flip-flop to respond to the data.

2. The test for tget-yp is performed by adjusting the timing relationship between the Vgp and Vjk inputs to the tset-up Minimum value. A
device that passes the test will have the output waveform shown. The output of a device that does not pass the tget.yp test will remain at a
static logic level (no switching will occur).

trelease

1. trelease is defined as the maximum time allowed for a HIGH to be present at a synchronous logic input at any time during the LOW state of
the clock and not be recognized.

2. The test for trglease 15 Performed by adjusting the timing relationship between Vcp and V jK to the trejease Mmaximum value. The outputs

of devices that pass will remain at static logic levels. In order to check both J and K sides of the flip-flop it is necessary to perform the test
with the flip-flop in each of its two possible states, i.e., set and clear. This can be accomplished by making use of the appropriate direct
inputs to establish the state before a test. The outputs of devices that do not pass the trg|ease test will exhibit pulses instead of static levels.

RECOMMENDED INPUT PULSE SOURCES

ADJUSTABLE
DELAY

PULSE
GENERATOR NETWORK
FREQUENCY ~ 2MHz

DUTY CYCLE =~ 50% O GND. TO INHIBIT
FOR tPLH/tPHL

ADJUSTABLE I\
DELAY TTC o= Vep
NETWORK l/

DTL9932 gates with adjustablte capacitors connected from extender inputs to ground make suitable delay elements.

9000 SCHEMATIC DIAGRAM 9001 SCHEMATIC DIAGRAM

Vee Vee

Vce = Pin 14
GND = Pin 7
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9020 SCHEMATIC DIAGRAM

Q26 Vo

e

Q22 Vce =Pin 16
GND =Pin 8

NOMINAL COMPONENT VALUES (ALL FLIP-FLOPS)

R1, R4, Rs, Rg, R10, R14, R17, R21, R22, R23, R24, Rog, R2g = 4.0 kQ
R2, R3, Rg, R7 = 2.0 kQ

Rg, R16. R2g, R31 = 6.0 kQ

R11, R1g = 1.5 kQ

Rq2, R1g=150Q

R13, R0 =80

R1s5, R22, R2g, R27, R30 = 1.25 k@

R32=1.0kQ

C1,C2=10pF

5-20
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9022 SCHEMATIC DIAGRAM

16
Vee

Vee =Pin 16
GND = Pin 8

APPLICATIONS

SYNCHRONOUS BDC COUNTER DIVIDE BY TEN COUNTER

15
©

o
T

PR ﬁ:“DJ 1J _:D —D
TP PSP

110
o

J
T

o Hrof T P D

=
o

.|].—|
ol

Q G 004 °sl

Two TTL 9020 Dual Flip-Flops require no addi- Two TTL 9020 Dual Flip-Flops require no addi-

tional gating to produce a‘fully synchronous 8421 tional gating elements to produce divide by ten

code BCD Counter. circuit with a square wave divide by ten output and
a divide by five output.

BINARY COUNTER WITH ASYNCHRONOUS PARALLEL LOAD AND CLEAR

- PARALLEL INPUT —_—
TRANSFER l I I
ENABLE
1/4 9002 1/4 9002 1/4 9002 1/4 9002
COUNT p
ENABLE
- — - — —_—f — — . R
! Binary counter using synchronous
Q 2-bit stages with trickle down
’ :D Sp D So :D Sp D So between stages illustrates method
J 19 J 1 4 1 J 1 T .
i 9 T of utilizing dual JK flip-flops
' T T T T having common clocks in counter
| applications.
0b—
COUNT
weor <o - | feee2 _.___] - Jee2 1
MASTER o
CLEAR Q, 02 [ ag
—— PARALLEL OUTPUT —_—
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DUAL JK (OR D) FLIP-FLOP — 9024

The 9024 consists of two high speed, completely independent transition clocked JK flip-flops. The clocking operation is independent of rise
and fall times of the clock waveform. The JK design allows operation as a D flip-flop by simply connecting the J and K pins together.

LOGIC DIAGRAM FUNCTIONAL LOGIC DIAGRAM

T3 e
Sp1

2 =y o b—-s

FRe— I PO

qlo—

Ky
Co1

ol

B
14 b P ol—ro O

Fig.1 Fig. 2

LOADING FACTORS

PIN NAMES LOADING
(Note a)
J, K 1U.L.
Clock, Sp 2U.L.
Cp 3 U.L.

Outputs (Note b) 10 U.L.

Fig. 3
NOTES:
a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW; the HIGH load factor of 40 uA measured at 2.4 V is considered equivalent to 60 uA
measured at 4.5 V for purposes of system loading calculations.
b. 10 U.L. is the LOW drive factor and 30 U.L. is the HIGH drive factor.

TRUTH TABLES

SYNCHRONOUS ENTRY J-K MODE OPERATION SYNCHRONOUS ENTRY D MODE OPERATION
INPUTS AT tp, OUTPUTS AT 41
J K Q o] INPUTS AT tp, OUTPUTS AT tp41
L H No Change D Q o)
L L L H L L "
H H H L H H L
H L Toggles

ASYNCHRONOUS ENTRY INDEPENDENT
OF CLOCK & SYNCHRONOUS INPUTS

INPUTS OUTPUTS
Sp Cp Q a
5(11) 1(15) 6(10) 7(9)
L L H H
L H H L
H L L H
H H No Change
L. = LOW Logic Level
H = HIGH Logic Level
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ELECTRICAL CHARACTERISTICS 9024XC (Tp = 0°c to 75°c, Vee =5V 5%) (Note 3)

LIMITS .
SYMBOL PARAMETER 0°C 256°C 75°C UNITS TEST CONDITIONS
MIN.  MAX. | MIN. TYP. MAX. | MIN. MAX.
Guaranteed Input HIGH Threshold
Y Input HIGH Vol . . .
IH npu H Voltage 1.9 1.8 1.6 Volts Voltage for Al Inputs
} Guaranteed Input LOW Threshold
\% . gt .
I Input LOW Voltage 0.85 0.85 0.85 Volts Voltage for All Inputs
VoH Output HIGH Voltage 24 24 3.0 2.4 Volts Vec =4.75 V, IgH = —1.2mA
. Ve =475V, lgL = 14.1 mA
\Y) Output LOW Vol . . . .
oL utpu oltage 0.45 0.21 0.45 0.45 Volts Voo =5.25V, loL =16 mA
Input HIGH Current
J, K 5.0 60 60
Vee=5.25V,VIN=45V
IH Clock Input, Sp 10 120 120 | A GND on Other Inputs
Cp 20 240 240
Input LOW Current
J, K —1.6 -1.0  -16 -1.6
Clock Input, Sp —3.2 -2.0 —3.2 -3.2 mA Veg=5.25V
| Cp (Note 4) —4.8 -3.0 —4.8 —4.8 ViN =045V
I 3K i —094 —1.41 141 4.5V on Other Inputs
Clock Input, Sp —2.82 —1.88 —2.82 —2.82 mA Vec=475V
Cp (Note 4) —4.23 —2.82 —-4.23 —4.23 -
Output HIGH
| - - - — — - - =5, , =00V
sC Short Circuit Current 30 100 30 65 100 30 100 mA Vee =525V, VouTt =00
lcc Current Drain 9.0 14 mA Per Flip-Flop in Worst Logic State
ELECTRICAL CHARACTERISTICS 9024XM (T = —56°C to 125°C, Ve =5V +10%) (Note 3)
LIMITS
SYMBOL PARAMETER —55°C 25°C 125°C UNITS TEST CONDITIONS
MIN. MAX. | MIN.  TYP. MAX. | MIN. MAX.
Guaranteed Input HIGH Threshold
ViH Input HIGH Voltage 2.0 1.7 1.4 Volts Voltage for All Inputs
Guaranteed Input LOW Threshold
ViL Input LOW Voltage 08 0.9 08 | Volts Voltage for All Inputs
VOH Qutput HIGH Voltage 24 24 2.7 24 Volts | Vec=4.5V, lgH =—1.2mA
0.4 0.2 0.4 0.4 Volts Vee =45V, gL =124 mA
VoL Output LOW Voltage 0.4 025 04 04 | Voits [Voa =855V, oL = 16 mA
Input HIGH Current
J, K 5.0 60 60 B B
K Clock Input, Sp 10 120 120 | uA \éﬁco of‘gtvh;rv"':\' u:.s v
b 20 240 240 P
Input LOW Current
J, K —-1.6 —1.1 —1.6 —-1.6
Clock Input, Sp —3.2 —2.2 —-3.2 -3.2 mA Vee =565V
| Cp (Note 4} —4.8 —3.3 —4.8 —4.8 ViN=04V
L J, K —1.24 —0.91 —1.24 —1.24 4.5 V on Other Inputs
Clock Input, Sp —2.48 —1.82 —2.48 —2.48 mA Vee =45V
Cp (Note 4) —-3.72 —2.73 -3.72 -3.72
Output HIGH
| —-30 —100 | —30 —65 —100 | —30 —100 A =5. Y =00V
sc Short Circuit Current m Vec =55V, Vout =0
lce Current Drain 9.0 14 mA Per Flip-Flop in Worst Logic State
NOTES:

1. The maximum Ve value of 8.0 V is not the primary factor in determining the maximum Ve which may be applied to a number of
interconnected devices. The voltage at a HIGH output is approximately 1 Vgg below the V¢ voltage, so the primary limit on the V¢ is
that the voltage at any input may not go above 5.5V unless the current is limited, so this effectively limits the system V¢ to
approximately 7.0 V.

Because of the input clamp diodes, excess current can be drawn out of the inputs if the dc input voltage is more negative than —0.5 V. The

diode is designed to clamp off large negative ac swings associated with fast fall times and long lines. This maximum rating is intended only
to limit the steady state input voltage and current.

Postive current is into device and negative current is out of device.
Denotes maximum current under normal operation. These currents may increase up to 4 | if J, K= HIGH and SH = LOW.
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SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS
SYMBOL PARAMETER 25°C UNITS TEST CONDITIONS
MIN. TYP. MAX.
tPLH Clock to Qor @ 12 20 ns
tPHL Clock to Qor Q@ 22 33 ns
trelease 20 ns Ve =560V
tset-up 20 15 1.0 ns CL = 15pF
tPLH SptoQ,CptoQ 8.0 12 ns Each Flip-Flop
tPHL SptoQ,CptoQ 20 25 ns
Toggle Frequency 25 30 MHz
SWITCHING TEST CIRCUIT WAVEFORMS
— 14 Q4 0
cP,
_l “ Cp1 o cL-II EECL- P — % ‘\I\, 15V
INPUT PULSE =T IC-‘PLH -—1 L‘PHL»I
500 OUTPUT % % 1.5V
4 a © Q OoR &
= cP

E—O K Q OT—C - __—Oc 0

= b S

J - -

"‘CL inciudes probe and jig capacitance

OUTPUT CURRENT VERSUS

INPUT CURRENT VERSUS OUTPUT VOLTAGE
INPUT VOLTAGE (OUTPUT HIGH)
&0 Minpr no] setfcren] S ./
TS - Lvge 5.0V
0 75°¢ - 0 nputs at gnd. o d
- 55 - N5
& H 0°c g Ce—wlfyl oo
L -2.0 [ y s - !
= INPUT  (25°C = -125°C
& SELECTED R
3-4.0 3
2 2
= g
8.0
| ]
-10 I
-8
-2.0 0 2.0 a0 60 80 s o 30 0 0

V| - |NPUT VOLTAGE - VOLTS

Voyr - OUTPUT VOLTAGE - VOLTS

OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE
(OUTPUT LOW)
? 122"0’% <o _| Ve 250V
y:
50 N
. / PN ——
. /[ |
e © 0°c
E * =
?— 2 =
3
1
/ ]
% 0.5 w1 2.0

Voyr - OUTPUT VOLTAGE - VOLTS
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FAIRCHILD HIGH SPEED TTL/SSI e 9H00/54H00, 74H00

QUAD 2-INPUT NAND GATE

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH GATE)
DIP (TOP VIEW) FLATPAK (TOP VIEW) 600
Ve 0— ' A
14 13 12 11 10 8
r N < 7509
b ]
L1007 i
: :-‘ Q; >—K05
INPUTS A
13|83 | E1 |63 {3 |13 | @A | = = 80— oour
° Ve Vo.
Positive logic: Y = AB L i $ioa & asm
1 2 3 4 5 6§ 1 $ SR, SR
O GND

Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

9HOO0XM/54HO0XM 9HO0XC/74H00XC
PARAMETER - UNITS
MIN. TYP. MAX. MIN, TYP.. MAX.
Supply Voltage Voc ' 4.5 5.0 5.5 4,75 5.0 5.26 Voits
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
Input Loading for Each Input 1.25 1.26 U.L.
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | {Note2) | MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 2
VOH Output HIGH Voltage 2.4 Volts Vee = MIN,, IgH = -0.56 mA, V|y =08V 2
VoL Output LOW Voltage 0.4 Volts Vee =MIN, gL =20 mA, VN =2.0V 1
50 MA Vee = MAX,, ViN =24V
IH Input HIGH Current ce N Each Input 4
1.0 mA Vce = MAX,, VinN =56.5V
e Input LOW Current -2.0 | mA Ve = MAX,, VN = 0.4 V, Each Input 3
Output Short Circuit Current
los -40 -100 mA Vee = MAX. 5
(Note 3)
IccH Supply Current HIGH 10 16.8 mA Vce = MAX., ViN =0V
lccL Supply Current LOW 26 40 mA Vee =MAX., ViN=45V
SWITCHING CHARACTERISTICS (T p = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Qutput 5.9 10 ns Vg =5.0V
Turn On Delay | o 6.2 10 CL-25pF T
tPHL urn On Delay Input to Output . ns RL = 2800
NOTES:
(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vg = 5.0 V, 25°C.
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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LOW POWER QUAD 2-INPUT NAND GATE

DESCRIPTION — The low power TTL/SSI 9L0O0 consists of four NAND gates. Each gate has two
inputs and performs positive logic. The 9L00 is designed for low power and medium speed operation.

LOGIC SYMBOL

e TYPICAL PROPAGATION DELAY OF 20 ns »
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS
e ALL CERAMIC “HERMETIC” 14-LEAD DUAL IN-LINE AND FLAT PACKAGES :g n
e TTL COMPATIBLE
Vee =PIN 14
GND =PIN 7
CONNECTION DIAGRAM
PIN NAMES LOADING DIP (TOP VIEW)
HIGH LOW
INPUTS (Pins 1,2,4,5,9, 10, 12,13) 05 U.L.|0.25 U.L.
OUTPUTS (Pins 3, 6,8, 11) 10U.L.| 25 U.L.
.
1 & Vec [0 14
2 I:}D‘l 1 13
3 L1 12
4= _l'Dr—-Z n
5 EE 1 10
s [ 1 9
7 3 6Np 5: 8
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
SCHEMATIC DIAGRAM Y FLATPAK (TOP VIEW)
Veo
Ry SRy R4 3 Rg L 1 l I I 1 14
:E Voo 13
o K L___ﬁ — [EE:,E:: 12
INPUTS S Rg ..___EU_TE."J  S— —1 n
:? =1 10
= | | m— GND E: 9
R | | I
*Input Clamp Diode 2 L I L 18
TYPICAL RESISTOR VALUES =
Ry= 16 kQ R3=6k§ R5=16 k2
Ro=5kQ R4 =600 Rg =320 Q
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FAIRCHILD LPTTL/SSI « 9L00

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin ~05Vto+7.0V
*Input Voltage (dc) ~05Vto+55V
*Input Current (dc) ' —30 mA to +6.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V ¢ value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vcc)

PART NUMBER T =5 WEY TEMPERATURE
9L00XM 45V 5.0V 5.5V —55°C to 125°C
9L00XC , 475V 5.0V 5.25 V 0°Cto 75°C

X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {(Unless Otherwise Noted) (See Notes 1, 2)

LIMITS
SYMBOL . NDITI
PARAMETER ) MIN. TYP MAX. UNITS CcO ONS
Note 3
VoH Output HIGH Voltage 24 3.6 Volts Vee =MIN, loy = —04 mA, Vi = VL
Vor Output LOW Voltage 0.1 0.3 Volts Ve =MIN,, lgp =4.0mA, Viy = Viy
ViH Input HIGH Voltage 2.0 Volts Guaranteed input LOW threshold voltage for all inputs
ViL Input LOW Voltage 0.7 Volts Guaranteed input HIGH threshold voltage for all inputs
L Input LOW Current —0.25 -0.4 mA Vce = MAX., VN = 0.3 V, Other Input = 4.5V
H Input HIGH Current 2.0 20 uA Vce = MAX,, VN = 2.4 V | Other Input = 0.0V
1.0 mA Vee = MAX., Vyny =565V

Igc (Note 4)| Output Short Circuit Current -10 —22 —40 mA Vee = MAX., VoyT =0.0 V, Inputs Grounded
lcc Power Supply Current 0.9 1.56 mA Vee = MAX,, Inputs HIGH

per Gate 0.28 0.41 mA Vee = MAX., Inputs LOW

NOTES: 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

2. The specified LIMITS represent the ‘“worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the
allowable system -operating ranges.

3. Typical limits are at Vcc = 5.0 V, 25°C, and max. loading.
4. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T, = 25°C)

LIMITS
SYMBOL P E UNITS CONDITIONS
ARAMETER MIN. TYP. MAX.
tPLH Turn Off Delay Input to Output 15 ns Vee = 5.0V SeeFig. 1
tPHL Turn On Delay Input to Output 25 ns C_=16pF

SWITCHING TIME WAVEFORMS

—_—— e —_——_—,—— 1.5V
Vout
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FAIRCHILD TTL/SSI « 9N00/5400, 7400

QUAD 2-INPUT NAND GATE

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

FLATPAK (TOP VIEW)

— |
]
e &

vee O

SCHEMATIC DIAGRAM
(EACH GATE)

1159
Rq

3.6 k§2 % 1.6 k§2
R1 Rz

<

03

| KN |2 | X KO | A 3 NpUTS ouTRUT
GND Y
iy
— Vee
Positive logic: 'Y = AB
Component values shown are typical
RECOMMENDED OPERATING CONDITIONS
9NOOXM/5400XM 9NOOXC/7400XC
PARAMETER UNITS
MIN. TYP. MAX. MIN, TYP. MAX.
Supply Voltage Vgo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 o] 25 70 °C
Normalized Fan-Out from Each Output, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note 2) | MAX.
VIH Input HIGH Voltage 20 Volts | Guaranteed Input HIGH Voltage 1
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage 2
VOH Output HIGH Voltage 2.4 3.3 Volts | Vcc=MIN,, IgH =04 mA,V|N =08V 2
VoL Output LOW Voltage 0.22 0.4 Volts | Vcec=MIN,, g =16 mA, VN =20V 1
40 A Vee =MAX, VIN=24V
i Input HIGH Current £ ce IN Each Input 4
1.0 mA Vge =MAX, VIN=55V
WL Input LOW Current -1.6 mA Vee = MAX,, VN =04V, Each Input 3
Output Short Circuit Current -20 -55 mA 9N00/5400
(Note 3) -18 -55 mA 9N00/7400
ICCH Supply Current HIGH 4.0 8.0 mA Ve = MAX., VN =0V
lccL Supply Current LOW 12 22 mA Vee = MAX., VIN=5.0V
SWITCHING CHARACTERISTICS (Tp = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 11 22 ns Ve =50V
CL=15pF A
tPHL Turn On Delay Input to Output 7.0 15 ns R =400Q
NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Voc = 5.0 V, 25°C.

(3) Note more than one output should be shorted at a time.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9500/54S00, 74S00

- QUAD 2-INPUT NAND GATE

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
DIP (TOP VIEW) (EACH GATE)

O Vee

2.8k

INPUTS
AO OuUTPUT
BO Y
Positive logic: Y.= AB L =
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS )
9S00XM/54S00XM 9S00XC/74S00XC
PARAMETER UNITS
MIN. TYP, MAX. MIN. TYP, MAX.
Supply Voltage Ve 4.5 5.0 55 4.75 5.0 5.26 Volts
Operating Free-Air Temperature Range -65 25 125 ] 25 75 °C
Input Loading for Each Input 1.26 1.26 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER . TYP. UNITS TEST CONDITIONS (Note 1)
MIN. | (Note2) | MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
Veb Input Clamp Diode Voltage -0.65 -1.2 Volts Ve = MIN,, iy = -18mA
\ Output HIGH Voltage XM 2.5 34 Volts \ MIN,, | 1.0mA, V 0.8v
u o = “ = -1 . =0.
OH utp oitag XC 2.7 34 A CcC OH IN
VoL Output LOW Voltage 0.35 0.5 Volts Ve = MIN, lgL =20mA, Vn = 2.0V
1.0 50 A Ve = MAX., VN = 2.7V
liH Input HIGH Current a co IN Each Input
. 1.0 mA Vee = MAX,, V|N = 5.5V
T lnput LOW Current -1.4 -2.0 mA Vee = MAX,, VN =0.5V  Each Input
| Output Short Circuit Current 40 65 100 A v MAX. V ov
- - - m = . =
0s (Note 3) : cc ,VouT
IccH Supply Current HIGH | 10.8 16.0 mA Ve = MAX., Viy =0V i
lccL Supply Current LOW 25,2 36.0 mA Vce = MAX., Inputs Open
SWITCHING CHARACTERISTICS (Tp = 25°C)
- LIMITS TEST
SYMBOL PARAMETER - UNITS TEST CONDITIONS S
MIN. TYP. MAX. FIGURES
tpPLH Turn Off Delay Input to Qutput|{ 2.0 3.0 45 ns Vce =5.0V
DD
tPHL Turn On Delay Input to Output | 2.0 3.0 5.0 ns CpL = 15pF
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. . :

(2) Typical limits are at Vg = 5.0V, 25°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H01/54H01, 74H01

QUAD 2-INPUT NAND GATE (WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

1 |E1 ) |3 |3 )G

*QOpen collector

Positive logic: Y = AB

FLATPAK (Top View)

I
l

*Open collector

RECOMMENDED OPERATING CONDITIONS:

SCHEMATIC DIAGRAM
(EACH GATE)

OUTPUT Y

-0 GND

Component values shown are typical.

9HO1 XM/‘54H01XM 9HO01XC/74H01XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 4.5 5.0 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TP UNITS TEST CONDITIONS (Note 1) FOURE
MIN. | (Note2) [ MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 1
VL Input LOW Volitage 0.8 Volts Guaranteed Input LOW Voltage 7
10H Output HIGH Current 0.25 mA Vee =MIN, Vo =55V, ViIN=08V 7
VOL Output LOW Voltage 0.4 Volts VCC = MIN., IOL =20 mA, VIN =20V 1
50 uA Voo = MAX, Viy =24V
lH Input HIGH Current Each Input 4
1.0 mA Ve = MAX, Vin =5.5 V
TR Input LOW Current -2.0 mA Ve = MAX,, VN = 0.4V, Each Input
IcCH Supply Current HIGH 6.8 10 mA Vee =MAX, VIN=0V
lccL Supply Current LOW 26 40 mA Vee = MAX, Viy =45V
SWITCHING CHARACTERISTICS (Tp =25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 10 15 ns Ve =5.0V
C=25pF T
tPHL Turn On Delay Input to Output 7.5 12 ns R =280
NOTES:

(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Vog = 6.0 V, 25°C.
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FAIRCHILD TTL/SSI « 9N01/5401, 7401

QUAD 2-INPUT NAND GATE
(WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
. (EACH GATE)
DIP (TOP VIEW) FLATPAK (TOP VIEW)

Vee O—

OuUTPUT
Y

— * * - INPUTS
r f]Cl:I AO—

*OPEN COLLECTOR ! vee %ﬁ

Positive logic: Y =AB *OPEN COLLECTOR

Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

9NO1XM/5401 XM 9NO1XC/7401XC
PARAMETER ’ UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 45 5.0 5.5 4,75 5.0 5.25 Volts
Operating Free-Air Temperature Range -b65 25 125 0 25 70 °C
Normalized Fan-Out from Each Output, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) TEST
MIN. | (Note2) | MAX. FIGURE
ViH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Voltage 1
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage 7
1oH Output HIGH Current 0.25 mA Vec =MIN, Vol =565V, V) L=08V 7
VoL Output LOW Voltage 0.4 Volts | Vee=MIN,, IgL =16 mA, V|Ny=20V 1
(On Level)
40 MA Vece =MAX,VIN=24V
hH Input HIGH Current ce IN Each Input 4
1.0 mA Veec =MAX.,,VIN=55V
o Input LOW Current -1.6 mA Voo = MAX., V=04V, Each Input
IccH Supply Current HIGH 4.0 8.0 mA Vee=MAX, V=0V 6
lccL Supply Current LOW 12 22 mA Vee =MAX, Viy=50Vv 6
SWITCHING CHARACTERISTICS (T p = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. S 0 FIGURE
t Turn Off Delay input to Output 35 45 ns Ry = 4.0 k§2 -
PLH y inp o] L Vee=5.0V A
- C, =15pF
tpHL | Turn On Delay Input to Output 8.0 15 ns R = 4000 L P

NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Voc = 5.0 V, 25°C,
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FAIRCHILD TTL/SSI « 9N02/5402, 7402

QUAD 2-INPUT NOR GATE

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

Positive logic: Y = A+B

FLATPAK (TOP VIEW)

14 13 12

GND
11 10

I

] o

b ©

)

2 3

RECOMMENDED OPERATING CONDITIONS

K
e
U

By m—

4
vee

L

~f

SCHEMATIC DIAGRAM
(EACH GATE)

vee O

INPUTS

8O

b 1.6 k2 :. 3.6k
> R3 & R2

!

150
Rs

03

OUTPUT
Y

1”—1

Component values shown are typical.

9IN02XM/5402XM 9NO02XC/7402XC
PARAMETER = UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vo 4.5 5.0 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -65 25 125 ] 25 70 °C
Normalized Fan-Out from Each Qutput, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) TEST
MIN. | (Note2) | MAX. FIGURE
VIH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
VoH Output HIGH Voltage 24 3.3 Volts | Vcec=MIN,, Igy=-04mA,V|n=08YV
VoL Output LOW Voltage 0.22 0.4 Volts | Vec=MIN,, IgL =16 mA, VN =20V 10
40 nA Vee=MAX, ViN=24V
liH Input HIGH Current Each Input 12
1.0 mA Vee=MAX, Vin=55V
he Input LOW Current -1.6 mA Vce = MAX., VN = 0.4 V, Each Input 11
Output Short Circuit Current -20 -65 mA 9N02/5402
(Note 3) 18 -55 mA 9N02/7402
lccH Supply Current HIGH 8.0 16 mA Vee=MAX,VIN=0V 14
lccL Supply Current LOW 14 27 mA Vee = MAX.,, ViN=56.0V 14
SWITCHING CHARACTERISTICS (T p = 25°C)
LIMITS.
SYMBOL PARAMETER - UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 12 22 ns Veg =50V
CL=15pF A
tpHL Turn On Delay Input to Output 8.0 15 ns Ry =400
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
(2) Typical limits are at Vog = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD TTL/SSI « 9N03/5403, 7403

QUAD 2-INPUT NAND GATE
(WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH GATE)

DIP (TOP VIEW)

Vee 00—

OUTPUT
Qa Y

INPUTS
AO—

BO——¢

*OPEN COLLECTOR

zlsm
Positive logic: Y = AB

b2 <

|||—-0

Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

PARAMETER 9NO3XM/5403XM 9NO3XC/7403XC UNITS
ARA MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage VCC 45 5.0 5.5 4,75 5.0 5.25 Volts
Operating Free-Air Temperature Range -b65 25 125 0 25 70 °c
Normalized Fan-Out from Each Qutput, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) TEST
MIN. | (Note2) | MAX. FIGURE
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH. Voltage 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 7
IoH Output HIGH Current 0.25 mA Vee =MIN,Voy=565V,V|y=08V 7
VoL Output LOW Voltage 0.4 Volts | Voc =MIN,, oL =16 mA,V|N=2.0V 1
(On Level)
40 MA Vee =MAX, VIN=24V
HH Input HIGH Current cc IN Each Input 4
1.0 mA Vee = MAX., VN =55V
hL Input LOW Current -1.6 mA Voo = MAX., Viy=0.4V, Each Input
IcCcH Supply Current HIGH 4.0 8.0 mA Vee = MAX,, Vin =0V
lceL Supply Current LOW 12 22 mA Vee = MAX., ViN=5.0V
SWITCHING CHARACTERISTICS (T p = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
| MIN. TYP. MAX. : FIGURE
tPLH Turn Off Delay Input to Output 35 45 ns R =4.0kQ'| Vo =5.0V A
tPHL Turn On Delay Input to Output 8.0 15 ns Ry =400Q | C) =15pF

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. ’

(2) Typical limits are at Vog = 5.0 V, 25°C.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S03/54S03, 74S03.

QUAD 2-INPUT NAND GATE
(WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
DIP (TOP VIEW) (EACH GATE)

O Vee

INPUTS

QUTPUT
Y

1 | |1 ] | |

GND

* OPEN COLLECTOR

Positive logic: Y = AB

Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

T 9503XM/54503XM 9S03XC/74S03XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 50 55 4.75 5.0 5.26 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 75 °C
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
Vep Input Clamp Diode Voltage -0.65 -1.2 Volts Vce = MIN,, Iy = -18mA
1OH Output HIGH Current 0.1 250 uA Vce =MIN, Vo = 5.5V, VN = 0.8V
VoL Output LOW Voltage 0.35 0.5 Volts Vee = MIN,, 'OL‘= 20mA, VN = 2.0V
1.0 50 A Vee = MAX., VN = 2.7V
IH Input HIGH Current a ce IN Each Input
1.0 mA Ve = MAX., V| = 5.5V
ITH Input LOW Current -1.4 -2.0 mA Vce = MAX,, VN =05V Each Input
IccH Supply Current HIGH - 6.0 13.2 mA Ve = MAX,, VN =0V
lecL Supply Current LOW 252 36.0 mA Ve = MAX., Inputs Open
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURES
tPLH Turn Off Delay Input to Output| 2.0 5.0 7.5 ns Ve = 5.0V
EE
tPHL Turn On Delay Input to Qutput 20 45 7.0 ns Cp = 16pF
NOTES:
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical fimits are at Vg = 5.0V, 25°C.

T To be announced 1972
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FAIRCHILD HIGH SPEED TTL/SSI « 9H04/54H04, 74H04

HEX INVERTER

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM

(EACH INVERTER)

DIP (TOP VIEW)

FLATPAK (TOP VIEW)
10 9
11
o]

Vee o

1000
LDJGND

] o

2.75k§2 %75081
R1 oR2

1

e
J ] [l

INPUT ouTPUT
A Y

B
E

Positive logic: Y = A u u
2 3

N
B —
N—
C

-0 GND

Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

9HO04XM/54H04XM 9HO04XC/74H04XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Suppty Voltage Ve 4.5 5.0 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -65 25 125 0 25 70 °C
Input Loading for Each Input 1.26 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 15
Vi Input LOW Voltage 0.8 Volts ‘Guaranteed Input LOW Voltage 16
VOoH Output HIGH Voltage 24 Volts Vee =MIN, IoH =-05mA, VN =08V 16
VoL Output LOW Voltage 0.4 Volts Vee = MIN,, gL =20 mA, VN = 2.0V 15
50 MA Vee = MAX, ViN =24V
hH Input HIGH Current cc N 18
1.0 mA Vee = MAX, Vi =56.5V
he Input LOW Current -2.0 mA Vee = MAX., VN =04V, 18
Output Short Circuit Current
los -40 -100 mA Ve = MAX. 19
(Note 3)
lccH Supply Current HIGH 16 26 mA Voo = MAX., ViIN=0V 20
lceL Supply Current LOW 40 58 mA Vee = MAX, Viy =45V 20
SWITCHING CHARACTERISTICS (Tp = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. . FIGURE
tPLH Turn Off Delay Input to Output 6.5 10 ns Vcee = 5.0V
= F
tPHL Turn On Delay Input to Output 9.0 13 ns gt =§ggn T
NOTES:
{1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.
(2) Typical limits are at Vo = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.

5-35




LPTTL/SSI
LOW POWER HEX INVERTER

9L04

DESCRIPTION — The low power TTL/SS! 9L04 consists of six TTL gates, each performing a single
inversion function. Designed for low power, medium speed operation, the 9L04 is very useful where

a number of complement signals are desired simultaneously.

LOGIC SYMBOL

1 >o- 2
1
; P s
5 D 6
e TYPICAL PROPAGATION DELAY OF 20 ns 9 % 8
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS N
e ALL CERAMIC “HERMETIC” 14-LEAD DUAL IN-LINE AND FLAT PACKAGES n | P 10
e TTL COMPATIBLE 13 {} 12
Vcc =Pin 14
GND = Pin 7
PIN NAMES LOADING CONNECTION DIAGRAMS
HIGH LOW DIP (Top View)
INPUTS (Pins 1, 3,5,9, 11, 13) 05U.L.{0.25 U.L.
OUTPUTS (Pins 2,4,6,8,10,12) 10U.L.l| 25U.L.
/
1 E‘D*’-I veef 14
2 O 1 13
3 E-D°-| l-D°-:I 12
4 ==
5 CE' ’-Dv—:l 10
s =
1 CJenp [-_D—:Z 8
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
SCHEMATIC DIAGRAM v FLATPAK (Top View)
T ce
Ry S R3 3 Ry SRg
' 1l r '
K 4 V
INPUT I/ 2 cc 1 13
o N —K 3 r::<[>o-| —1 12
%* | ouTPUT
= 3Rs [ m— —n
“Input Clamp Diode 5 :E] '-D_ZI 10
[ s g— a0 ~<H— 9
R2 IT L
71 = } 8

TYPICAL RESISTOR VALUES
16kQ  R3 =6k Rg =16 k2
5 k2 Ry =600 Rg=32090

R1
Ra
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FAIRCHILD LPTTL/SSI 9L04

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient} Under Bias —58°C to +125°C
Ve Pin Potential to Ground Pin —-05Vto+7.0V
*Input Voltage (dc) —0.5Vto+55V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V ¢ value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

PART NUMBER SUPPLY VOLTAGE (Vec) TEMPERATURE
MIN. TYP. MAX.

9L04XM 45V 50V 55V ' ~66°C to 125°C

9L04XC 475V 50V 525V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (UNLESS OTHERWISE NOTED) (See Notes 1 & 2)

LIMITS
SYMBOL PARAMETER TYP UNITS CONDITIONS
MIN. T IMAX.
Note 3
Vou Output HIGH Voltage 24 3.6 Volts Vee =MING, lgy = =04 mA, Vin = VL
VoL Output LOW Voltage 0.1 0.3 Volts Vee = MIN, Igg =4.0mA, Vin =V H
Vin Input HIGH Voltage 2.0 Volts Guaranteed input logical HIGH voltage for all inputs
ViL Input LOW Voltage 0.7 Volts Guaranteed input logical LOW voltage for all inputs
TR Input LOW Current —0.25 -04 mA Vee = MAX., Viy =03V
hH Input HIGH Current 20 20 MA Vee = MAX, VN =24V
1.0 mA Vee = MAX., Vin =565V

Isc i rcui _ _ _ - - )
(Note 4) Output Short Circuit Current 10 22 40 mA Vee = MAX,, VgyT =0.00 V, Inputs grounded
lcc Power Supply Current : 0.9 1.56 mA Vce = MAX,, Input HIGH

per Gate 0.28 0.45- mA VCC =MAX., Input LOW

NOTES: 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under *‘worst case'’ conditions.

2. The specified LIMITS represent the ‘“worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the aliow-
able system operating ranges.

3. Typical limits are at Vo = 5.0V, 25°C, and max. loading.

4. Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (T4 = 25°C)

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN. TYP. MAX.
tpLH Turn Off Delay Input to Output 15 ns Ve = 5.0V See Fig. 1
oL Turn On Delay Input to Output 25 ns C_=15pF

SWITCHING TIME WAVEFORM

ViN
————— 1.5V
' |
|
| (____l_ *
VouTt | | 15V
| | | |
tPLH—-—I |<_—_ _..l |__ tPHL
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FAIRCHILD TTL/SSI « 9N04/5404, 7404

HEX INVERTER

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

FLATPAK (TOP VIEW)

14 13 12

GND
11 10 9

8

-

I

1

qh»l
E
i

»
¢
o

| T

el
7

SCHEMATIC DIAGRAM
(EACH INVERTER)

vee O—

1168

D2

OUTPUT
INPUT A O

Positive logic: Y = A ! vee
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
9N04XM/5404XM 9N04XC/7404XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vce 45 5.0 55 4,75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
Normalized Fan-Out from Each Output, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1} FI(ELS);E
MIN. | (Note 2) | MAX.
ViH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH Voltage 15
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 16
VoH Output HIGH Voltage 24 3.3 Volts | Vgc=MIN,, lpg =-04mA,Viy=08V 16
VoL Output LOW Voltage 0.22 0.4 Volts | Vec=MIN,, lpL =16 mA, VN =2.0V 15
40 A Vee =MAX, VIN=24V
hH Input HIGH Current ce N 18
1.0 mA Vee =MAX,VIN=565V
T8 Input LOW Current -1.6 mA Vee =MAX,ViIN=04V 18
QOutput Short Circuit Current -20 -55 mA 9N04/5404
(Note 3) -18 -55 mA 9N04/7404
lccH Supply Current HIGH 6.0 12 mA Vee = MAX., ViN=0V 20
lccL Supply Current LOW 18 33 mA Vee = MAX., ViN=5.0V 20
SWITCHING CHARACTERISTICS (Ta = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 12 22 ns Ve =50V
Cp =15pF A
tPHL Turn On Delay Input to Output 8.0 15 ns R =400
NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
(2) Typical limits are at Vg = 5.0 V, 25°C,

(3) Not more than one output should be shorted at a time.

5-38




FAIRCHILD SUPER HIGH SPEED TTL/SSI * 9S04/54504, 74504 ¢ 9S04A

HEX INVERTER

LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

SCHEMATIC DIAGRAM
(EACH INVERTER)

O Vee

> >
28ka @ 7600
<> 4,

0

INPUT
A P
o 0u1; uT

Positive logic: Y = A

Component values
shown are typical.

I

RECOMMENDED OPERATING CONDITIONS

9S04XM/54S04XM 9S04XC/74S04XC
PARAMETER 9S04AXM 9S04AXC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vgo 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range —55 25 125 0 25 75 °c
Input Loading for Each Input 1.25 ’ 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
- Vcp Input Clamp Diode Voltage —0.65 -1.2 Volts Vee =MIN, |y =—18 mA
A Output HIGH Voltage il 2.5 34 Volt Vee=MIN, IoH=-1.0mA, VIN =08V
OH Hted otad XC 2.7 3.4 s cc ~ 1OH ) P VINT R
VoL Output LOW Voltage 0.35 0.5 Volts Vee=MIN, lop=20mA, VN =20V
1.0 50 A Vee = MAX, ViN=27V
HH Input HIGH Current £ cc N
1.0 mA Vee =MAX, Vin=55V
TR Input LOW Current —-1.4 —-2.0 mA Vee = MAX., V=05V
Output Short Circuit Current _ _
los (Note 3) —40 —65 —100 mA Vee = MAX., VouyT=0V
lccH Supply Current HIGH 16.2 24.0 mA Vee = MAX,, ViIN=0V
lecL Supply Current LOW 37.8 54.0 mA Ve = MAX,, Inputs Open
SWITCHING CHARACTERISTICS (T = 25°C)
SYMBOL PARAMETER LIWITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURES
Turn Off Delay Input 9S04 2.0 3.0 45
tPLH ns Vee =50V
to Output 9S04A 1.0 25 3.5
DD
Turn On Delay Input 9504 2.0 3.0 5.0
tPHL ns CpL=15pF
to Output 9S04A 1.0 2.5 4.0
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Vcc = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H05/54H05, 74H05

HEX INVERTER (WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM . SCHEMATIC DIAGRAM
(EACH INVERTER)
DIP (TOP VIEW) FLATPAK (TOP VIEW)

14 1 l 11 10 2.75 k2
r

GND

! * o
* *
—t ¥ O OUTPUT ¥
;- INPUT

i A

gl

Positive logic: Y = A _*OPEN COLLECTOR

s )

&
8

*OPEN COLLECTOR U u
2 3

=~

O GND

Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

9HO5XM/54H05XM 9HO5XC/74H05XC
PARAMETER ' UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 4.5 5.0 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25. 125 0 25 70 °c
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

- LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS FIGURE
MIN. | (Note 2} | MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 15
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 17
IoH Output HIGH Current 0.256 mA Vee=MIN, VoH=55V,V|y=08V 17
Output LOW Voltage
= . = A ViIN=20V 15
VoL (On Level) 0.4 Volts Vee =MIN, IgL =20 mA, V |y =20
50 MA Ve =MAX, V=24V
i Input HIGH Current 18
H pu urren 1.0 mA | Vog=MAX., VN =55V
L Input LOW Current -2.0 mA Voo =MAX,ViN=04V 18
IcCH Supply Current HIGH 16 26 mA Vee =MAX, VIN=0V 20
lecL Supply Current LOW 40 58 mA Vee =MAX,VinN=45V 20
SWITCHING CHARACTERISTICS (Ta = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. ' FIGURE
tPLH Turn Off Delay Input to Output 13 18 ns Vee=56.0V
CL = 25pF T
tPHL Turn On Delay Input to Qutput 10 15 ns R = 2809

NOTES:
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vgg = 5.0 V, 25°C.
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FAIRCHILD TTL/SSI « 9N05/5405, 7405

HEX INVERTER
(WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH INVERTER)
DIP (TOP VIEW) : FLATPAK (TOP VIEW)

i LA f
Ire

1.8 k2
R2

Q2

OUTPUT
Y

*OPEN COLLECTOR v a3

<1k
TRS

Positive logic: Y = A *OPEN COLLECTOR

i

Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

ETE 9NO5XM/5405XM 9NO5XC/7405XC UNITS
PARAMETER
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vcc 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan-Out from Each Output, N 10 10 U.L.
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1} TELSJT
MIN. | (Note2) | MAX. | - FIGURE
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 15
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage 17
lIoH Output HIGH Current ’ 0.25 mA Vee =MIN,VoH=565V,VIN=08V 17
VoL Output LOW Voltage 0.4 Volts | Vg =MIN,, loL =16 mA,V|N=2.0V 15
(On Level)
40 A Voo =MAX, VinN=24V )
IIH Input HIGH Current K ce IN 18
1.0 mA Vce =MAX,ViN=585V
hiL Input LOW Current -1.6 mA Voo =MAX, ViN=04V 18
! Supply Current HIGH 6 12 mA | V=0V 20
ceh : IN Ve =50V, Tp=25C ——
IccL Supply Current LOW 18 33 mA ViN=5V 20
SWITCHING CHARACTERISTICS (Tp = 25°)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 40 55 ns R =4ka Ve =50V A
tPHL Turn On Delay input to Output 8.0 15 ns R_=400Q | Cf =15pF

NOTES: .

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. o

(2) Typical limits are at Vgc =56.0 V, 26" C.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI

* 9S05/54S05, 74S05 ¢ 9S05A

HEX INVERTER
(WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

* OPEN COLLECTOR

Positive logic: Y = A

RECOMMENDED OPERATING CONDITIONS

SCHEMATIC DIAGRAM

(EACH INVERTER)

-O Vee

.
28 ks
b3

INPUT
A ouTPUT
Y

Component values shown are typical.

T 9S05XM/54505XM 9505XC/74S05XC
PARAMETER T 9505AXM 9S0BAXC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vg 45 5.0 5.5 4.75 50 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 75 °c
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. (Note 2} MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
vVeo Input Clamp Diode Voltage —0.65 -1.2 Volts Vee = MIN., Ijn = -18mA
IoH Output HIGH Current 0.1 250 LA Vee = MIN., Vg = 6.5V, VN = 0.8V
VoL Output LOW Voltage 0.35 0.5 Volts Vee = MIN,, IgL = 20mA, V| = 2.0V
1.0 50 A Vee = MAX,, VN = 2.7V
hH Input HIGH Current K cc IN
1.0 mA Vce = MAX,, Vi = 5.5V
he Input LOW Current -1.4 -2.0 mA Vee = MAX., VIN=05V
lccH Supply Current HIGH 9.0 19.8 mA Vee = MAX,, VN = 0V
lccL Supply Current LOW 378 54.0 mA Vce = MAX., Inputs Open
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURES
tPLH Turn Off Delay Input | 9S05 2.0 5.0 7.5 ns Vee = 5.0V
to Qutput 9S05A | 20 4.0 5.5 EE
Turn On Delay Input | 9505 2.0 4.5 7.0 N
t ns CL = 15pF
PHL to Output 9S05A | 1.5 3.4 5.0 L= P
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Vo = 5.0V, 25°C.

tTo be announced 1972.
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FAIRCHILD TTL/SSI « 9N06/5406, 7406 « 9N16/5416, 7416

HEX INVERTER BUFFER/DRIVER
(WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUT)

DESCRIPTION — These TTL/SSI hex inverter buffer/driver feature high voltage open collector output for interfacing with high level circuits
(such as MOS), or for driving high current loads {such as lamps or relays) and are also characterized for use as inverter buffers for driving TTL
inputs. For increased fan out, several inverters in a single package may be paralleled. The 9N06/5406, 7406 have minimum breakdown voltages
of 30V and the 9N16/5416, 7416 have minimum breakdown voltages of 15V. The maximum sink current is 30 mA for the 9N06/5406 and 9N16/
5416 and 40 mA for the 9N06/7406 and 9N16/7416.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
DIP (TOP VIEW) FLATPAK (TOP VIEW) (EACH INVERTER) o
cC
V1(:4C 13 12 11 10 9 8 2k82 v
n ” n I-l n ) OUTPUT
LDOJ L_Dlo INPUT
A
h * * * —
— * * * 1
L LY
*OPEN COLLECTOR
Positive logic = Y = A T 2 lgl m LI I;l 7 Oane
GND Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
9NOGXM/5406 XM 9NO6XC/7406XC
PARAMETER 9N16XM/5416XM 9N16XC/7416XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 45 5 5.5 4.75 5 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
9N06/5406, 7406 30 30
Output HIGH Voltage, V Volts
OH 9N16/5416, 7416 15 15
Output LOW Current, IOL 30 40 mA

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) TEST
MIN. | (Note2) | MAX. FIGURE
VIH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH Voltage 65
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 66
IOH Output HIGH Current 0.25 mA Vee = MIN,, Vg = MAX., V| =08V 66
0.7 Volts | IgL=MAX. | Vge=MIN,
VoL Output LOW Voltage 65
0 04 Volts | loL =16 mA | V=20V
40 A Ve =MAX., ViN=24V
HH Input HIGH Current H cc IN Each Input 67
1.0 mA Vee = MAX., VN =55V
I Input LOW Current -1.6 mA Vee = MAX., V=04V, Each Input 68
lccH Supply Current HIGH 30 42 mA Ve = MAX,, ViN = 0V 69
lccL Supply Current LOW 27 38 mA Vee = MAX,VIN=5.0V 69
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TES N
MIN, TYP. MAX. T CONDITIONS FIGURE
tPLH Turn Off Delay Input to Output 10 15" ns Vee =50V
C_=15pF J
tPHL Turn On Delay Input to Output 15 23 ns Ry =110Q

NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Voc = 5.0 V, 25°C,

* Max. 17 ns at 125°C
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FAIRCHILD TTL/SSI « 9N07/5407, 7407 « 9N17/5417, 7417

HEX BUFFER/DRIVER

(WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUT)

DESCRIPTION — These TTL/SSI hex buffer/driver feature high voltage open collector output for interfacing with high level circuits (such as
MOS), or for driving high current loads {such as lamps or relays) and are also characterized for use as buffers for driving TTL inputs. For increa-
sed fan out, several buffers in a single package may be paralieled. The 9NO7/5407, 7404 have minimum breakdown voltages of 30V and the 9N17/
5417, 7417 have minimum breakdown voltages of 15V. The maximum sink current is 30 mA for the 9N07/5407 and 40 mA for the 9NQ7/7407

and 9N17/7417.

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

FLATPAK (TOP VIEW)

SCHEMATIC DIAGRAM
(EACH BUFFER/DRIVER)

vee t —Ovee
4 13 12 11 10 9 8
- I-I |-I N . 3.6kQ 3kQ E: 2kQ OuTPUT
Y
LLD[] 'i INPUT
=G LDJ 3 = A 1
* * * o
F -
2kQ2
*OPEN COLLECTOR IRIBIBIRIRI oo
Positive logic: Y = A S R
osi gic: GNe Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
9NO7XM/5407XM 9NO7XC/7407XC
PARAMETER IN17XM/56417XM ON17XC/7417XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 45 5 5.5 4,75 5 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
9N07/5407, 7407 30 30
Output HIGH Leve! Voltage, V
P 98- YOH I"gN17/5417, 7417 15 15 Volts
Output LOW Level Current, IgL 30 40 mA

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available-on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) TEST
MIN. | (Note2) | MAX. FIGURE
VIH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH Voltage 70
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage 71
loH Output HIGH Current 0.25 mA Vee = MIN, Vo =MAX., ViN=2.0V 70
0.7 Volts | 15, = MAX. | Ve = MIN.
VoL Output LOW Voltage ot cc 71
0.4 Volts |lg_ =16 mA| V=08V
40 HA Vee =MAX., ViN=24V
hH Input HIGH Current ce IN Each Input 72
1.0 mA Vee =MAX., VIN=5B.5V
L Input LOW Current -1.6 mA Vige = MAX., V|y =04V, Each Input 73
'ccH Supply Current HIGH 29 LY mA Vee = MAX.,ViN=5V 74
lceL Supply Current LOW 21 30 mA Vee = MAX., ViN = 0V 74
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
YMBOL PARAMETER UNITS TE NDI
s © MIN. TYP. MAX. s ST CONDITIONS FIGURE
tPLH Turn Off Delay Input to Output 6.0 10 ns Veec =50V
CL=15pF K
tpHL Turn On Delay Input to Output 20 30 ns R =110Q
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type. °
(2) Typical limits are at Voc = 5.0 V, 25 °C,
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FAIRCHILD HIGH SPEED TTL/SS! « 9H08/564H08, 74H08

QUAD 2-INPUT AND GATE

SCHEMATIC DIAGRAM
(EACH GATE)

%750!1
R4

<

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

FLATPAK (TOP VIEW)

% 6082

2.75k§2
R1 < Rg

— K o
) ?—‘ | — INPUTS —o OVt
o (9 : L
L 7
[B]B {80888 : u u u u u B ’
N
Py . 1 2 3 4 5 6 7
Positive logic: Y = AB v %
cc O GND
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
9HO8XM/5408XM 9H08XC/74H08XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 4.5 5.0 5.5 4.75 5.0 5.25 J Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Input Loading for Each Input 1.25 1.25 uU.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {Uniess Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. {Note 2) MAX.

ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 75

ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 77

VOH Output HIGH Voltage 24 Volts Vee = MIN, IgH = -0.5 mA, VN = 2.0V 75

VoL Output LOW Voltage 0.4 Volts Ve =MIN., IgL =20 mA, Vi =0.8 V 77

50 A Vee = MAX, VIN=24V
HH Input HIGH Current s ce IN Each Input 78
1.0 mA Ve = MAX., VN = 5.5 V
L Input LOW Current -2.0 mA Voo = MAX., VN = 0.4 V, Each Input 79
Qutput Short Circuit,Current :
108 -40 -100 | mA Voo = MAX. VN =45V 80
(Note 3) )

lccH Supply Current HIGH 24 40 mA Voo =MAX., VIN=45V 81

lccL Supply Current LOW 40 64 mA’ Vee = MAX, ViN=0V 81
SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 7.6 12 ns Vce = 5.0V
Turn On Delay Input to Out 8.8 12 CL=25pF T
tPHL urn On Delay Input to Output . ns RL = 2809
NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Vo = 5.0 V, 25°C.
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second,
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FAIRCHILD TTL/SSI « 9N08/5408, 7408

QUAD 2-INPUT AND GATE

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

FLATPA

K (TOP VIEW)

SCHEMATIC DIAGRAM
(EACH GATE)

Vee O

1.6 k2
<

QUTPUT

— — Q2 —O v
0)680j8 a8 P
INIRIRINI A K g
Positive logic: Y = AB palealie el ® | | |
. 1k < 1k <,36k§l
GND 02 TRa T Ry SRg
O GND
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
PARAMETER 9NOBXM/5408XM 9NO08XC/7408XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 45 5.0 5.5 4,75 5.0 5.26 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each Output, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) TEST
MIN. | (Note2) | MAX. FIGURE
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 75
ViL Input LOW _Vol;agé‘ 0.8 Volts Guaranteed Input LOW Voltage 77
VoH Output HIGH Voltage 24 Volts | Vgc =MIN,, Igy=-08mA,ViH=2.0V 75
VoL Output LOW Voltage 0.4 Voits | Voc=MIN, lpL =16 mA, V| =08V 77
40 HA Vee =MAX., VIN=24V
HH Input HIGH Current ce IN Each Input 78
1.0 mA Vee = MAX., ViN=56.5V
I Input LOW Current -1.6 mA Vee = MAX,, VN =0.4V, Each Input 79
los Output Short Circuit Current —40 -100 mA Vee = MAX. 80
(Note 3)
IcCcH Supply Current HIGH 20 mA Ve =MAX., ViN=5V 81
IccL Supply Current LOW 32 mA Vee = MAX, Vin=0V 81
SWITCHING CHARACTERISTICS (T = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. ST €O FIGURE
tPLH Turn Off Delay Input to Output 17.5 40 ns Ve =50V
CL=16pF L
tPHL Turn On Delay Input to Output 12 25 ns R =400
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type. o
(2) Typical limits are at Vog =5.0V,25 C

(3) Not more than one output should be shorted at a time.
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FAIRCHILD TTL/SSI « 9N09/5409, 7409

QUAD 2-INPUT AND GATE (WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH GATE)
DIP (TOP VIEW) FLATPAK (TOP VIEW)
vee vee O
14 13 12 11 10 9 8

- S 36k S 25kQ
SRy S$R2

I I

L\—LD*‘:'E*-_ <
2] | i
I 162 |E] | | | ?DI_:‘ l—ElDﬁ =
[Ty D

7 INPUTS
*OPEN COLLECTOR GN

1

L

OUTPUT

D A 03

8
Positive logic: Y = AB *OPEN COLLECTOR 1kQ

&——O GND

Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

PARAMETER 9NO9XM/5409XM 9N09XC/7409XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vg 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C -
Normalized Fan-Out from Each Output, N 10 10 u.L.
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) TEST
MIN. | (Note 2) | MAX. FIGURE
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 76
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 77
loH Output HIGH Current 0.25 mA Vee=MIN, Vig=20V,VoH =55V 76
VoL Output LOW Voltage 0.4 Volts | Vec=MIN,, IgL=16mA, VL =08V 77
40 rA Vee =MAX., ViN=24V
H Input HIGH Current ce N Each Input 78
1.0 mA Vee = MAX,ViN=5B.5V
L Input LOW Current 16 | mA Vg = MAX., V= 0.4V, Each Input 79
IccH Supply Current HIGH 1 21 mA Vee = MAX., VN =5.0V 81
lceL Supply Current LOW 20 33 mA Vee =MAX,ViIN=0V 81
SWITCHING CHARACTERISTICS (T p = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS T !
o) MIN. TP, MAX. EST CONDITIONS FIGURE
tPLH Turn Off Delay Input to Output 21 32 ns Ve =50V
CL=15pF L
tPHL Turn On Delay Input to Output 16 24 ns R =400

NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. o

(2) Typical limits are at Vgg=5.0V, 25 C,
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FAIRCHILD HIGH SPEED TTL/SSI « 9H10/54H10, 74H10

TRIPLE 3-INPUT NAND GATE

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

FLATPAK (TOP VIEW)

SCHEMATIC DIAGRAM

(EACH GATE)

AERARGECE RERANAR e
I
GND
) ! !
b _—
i I GND
"
1818|018 |68 - = e oureuT
o v
TUTTD .
- T ) co——9¢
Positive logic: Y = ABC ]
O GND
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
9H10XM/54H10XM 9H10XC/74H10XC
PARAMETER UNITS
MIN., TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) F;I—GES-FI;E
MIN. (Note 2) MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 2
VoH Output HIGH Voltage 24 Volts Vgoe =MIN, Igy =-0.5mA, VN =08V 2
VoL Output LOW Voltage 0.4 Volts Vee = MIN,, IgL =20 mA, VN = 2.0V 1
50 LA \% =MAX., VN =24V
HH Input HIGH Current ce IN Each Input 4
1.0 mA Voo = MAX., ViN=55V
L Input LOW Current -2.0 mA Vee = MAX., VN = 0.4 V, Each Input 3
| Qutput Short Circuit Current 20 00 5
— -1 mA V = MAX.
os (Note 3) ce
IccH Supply Current HIGH 7.5 12.6 mA Vee = MAX., ViN=0V
lccL Supply Current LOW 19.5 30 mA Vee = MAX., VN = 4.5V 6
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 5.9 10 ns Vee = 5.0V
CL =25 pF T
tPHL Turn On Delay Input to Output 6.3 10 ns RL = 2800
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
(2) Typical

limits are at Vo = 5.0 V, 25°C,

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second,
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FAIRCHILD TTL/SSI « 9N10/5410, 7410

TRIPLE 3-INPUT NAND GATE

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH GATE)
DIP (TOP VIEW) FLATPAK (TOP VIEW)

vee O
GND
1“4 13 12 11 10 8 S 3.6 k2

100 0r
Wl T I

— - INPUTS | a

AA

D4
r M OUTPUT
B O oY
INIRIRIRIRIR! —
— 1 2 3 4 5 6 7
Positive logic: Y = ABC vee
zlgm D2 D3
—Q GND
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
IN10XM/5410XM 9N10XC/7410XC UNITS
PARAMETER S
T MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vce ' 4.5 5.0 55 | 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 (V] 25 70 , °C
Normalized Fan-Out from Each Output, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER ‘ TYP, UNITS TEST CONDITIONS (Note 1) TEST
MIN. | (Note2) | MAX. FIGURE
VIH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH Voltage 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 2
VoH Output HIGH Voltage 2.4 3.3 Voits | Vcg=MIN,, Igy =-0.4mA, VN =08V 2
VoL Output LOW Voltage 0.22 0.4 Voits | Vcc=MIN,, IgL =16 mA,V|N=20V 1
40 KA Vee =MAX., ViN=24V
liH Input HIGH Current ce N Each Input 4
1.0 mA Vee =MAX,VIN=55V
L Input LOW-Current -1.6 mA Vee = MAX., VN =04V, Each Input 3
Output Short Circuit Current -20 -55 mA 9N10/5410
los : Ve = MAX. 5
(Note 3) -18 ~55 mA 9N10/7410
lccH Supply Current HIGH 3.0 6.0 mA Ve =MAX, ViN=0V
lccL Supply Current LOW 9.0 16.5 mA Vee =MAX., ViN=5.0V 6
SWITCHING CHARACTERISTICS (T 5 = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
' MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 1 22 ns Ve =50V
CL=15pF A
tPHL Turn On Delay Input to Output 7.0 15 ns R =400

NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Voc = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H11/64H11, 74H11

TRIPLE 3-INPUT AND GATE

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

imiEiBiniEialn|

e

]

3]81161 |08 |63

FLATPAK (TOP VIEW)

14 13

il 10

flg = F

8

9

SCHEMATIC DIAGRAM
(EACH GATE)

6052
Re

O OUTPUT Y

e r
7
® Vi
Positive logic: Y = ABC ! L
12 4 5 & 1 -0 GND
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
9H11XM/54H11XM 9H11XC/74HT1XC
PARAMETER UNITS
MIN, TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 4.5 5.0 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
input Loading for Each Input 1.26 1.26 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 75
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 77
VOH Output HIGH Voitage 24 Volts Vee = MIN, Igy = -0.5 mA, V| = 2.0V 75
VoL Output LOW Voltage 0.4 Volts Vee =MIN, IgL =20 mA, VN = 0.8 V 77
50 uA Vee = MAX, VIiN=24 V
m Input HIGH Current ce IN Each Input 78
1.0 mA Vee = MAX, VN =65V
hL Input LOW Current -2.0 mA Vee = MAX,, VN = 0.4 V, Each Input 79
Output Short Circuit Current
los -40 -100 mA Vee = MAX, ViN=4.5V 80
(Note 3)
lccH Supply Current HIGH 18 30 mA Vce = MAX,, Vg =4.5V 81
lccL Supply Current LOW 30 48 mA Vce = MAX, VIN=0V 81
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 7.6 12 ns Ve = 5.0V
Cp =25pF T
tPHL Turn On Delay Input to Qutput 8.8 12 ns R[ = 2809
NOTES:
(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.
(2) Typical limits areat Voo =5.0 V, 25°C.

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD TTL/SSI « 9N11/5411, 7411

TRIPLE 3-INPUT AND GATE

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH GATE)
DIP (TOP VIEW) FLATPAK (TOP VIEW)
GND Vee ©
4 13 12 11 10 9 8
Vee
miEREixnialal n n “ “] J
D | | {Ao—J
- INPUTS${B O ¢
uuh]u > B - co OU:PUT
GND
JUguyd
1 2 3 4 5 6 7
e . _ Vee
Positive logic: Y = ABC
O GND.
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
ON11XM/5411XM ON11XC/7411XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
Normalized Fan Out from Each Output, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. {Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
VOoH Output HIGH Voltage 24 Volts Vee =MIN., IgH=-04mA, ViN=2V
VoL Output LOW Voltage 0.4 Volts Vee =MIN, IgL =16 mA, V=08V
40 A Vee = MAX, VIN=24V
IiH Input HIGH Current £ ce IN Each Input
) 1.0 mA Veoe =MAX, VN =55V
L Input LOW Current -1.6 mA Vee = MAX., V |y = 0.4 V, Each Input
Output Short Circuit Current )
| -40 -100 mA Vee = MAX., VIN=45V
os (Note 3) cc IN
IccH Supply Current HIGH 10 15 mA Vee = MAX, ViN=0V
lccL Supply Current LOW 6.0 24 mA Vee =MAX., ViN=5.0V
SWITCHING CHARACTERISTICS (T p = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
tPLH Turn Off Delay Input to Output ' 18 40 ns Ve =50V
CL=16pF
tPHL Turn On Delay Input to Output 14 25 ns R =400Q

NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Voc = 5.0 V, 256°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD TTL/SSI « 9N12/5412, 7412

TRIPLE 3-INPUT NAND GATE (WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH GATE)

DIP (TOP VIEW) FLATPAK (TOP VIEW) O Vee

14 ﬁ ;‘ § 3.6k %’1.5 ke

LINIESL
fiﬁ ‘ K ourrury
T

CICICICILIET r

* Open collector u LI LI u u INPUTS{ B
T 2 3 4 5 6 7 3

Positive logic: Y = ABC 1 gk

GND c

O GND

Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

IN12XM/5412XM 9N12XC/7412XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voc 4.5 5.0 5.5 4.75 5.0 5.26 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each Output, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note 2) | MAX. )

ViH | Input HIGH Voltage 2.0 Voits | Guaranteed Input HIGH Voltage 1

ViL Input LOW Voltage 0.3 Volts | Guaranteed Input LOW Voltage 7

loH Output HIGH Current 0.25 mA Vee =MIN, Vo =55V,V =08V 7

VoL Output LOW Voltage 04 Volts | Voc =MIN., IgL = 16 mA, VN = 2.0.V (On Level) 1

40 A Vee =MAX, VN =24V
liH Input HIGH Current £ cc IN Each Input 4
1.0 mA Vee =MAX, VIN=5b5V

1N Input LOW Current -1.6 | mA Vee = MAX,, VN = 0.4V, Each Input 3

IccH Supply Current HIGH 30 6.0 mA Vee=MAX,VIN=0V 6

lccL Supply Current LOW 9.0 16.5 mA Voo = MAX, ViN=5.0V 6
SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. [ TYP. |MAX. FIGURE

tPLH Turn Off Delay Input to Output 35 45 ns RL =4k Vee =50V A

tPHL Turn On Delay Input to Output 8.0 15 ns Rp =400 | C_=15pF
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.
(2) Typical limits are at Ve = 5.0 V, 25°C.
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FAIRCHILD TTL/SSI « 9N13/5413, 7413

DUAL NAND SCHMITT TRIGGER

DESCRIPTION — The 9N13/5413, 7413 are dual Schmitt triggers functions, compatible with standard TTL output logic levels. Each function
is essentially a 4-input NAND gate with different input threshold levels for positive and negative going signals. Typically the hysteresis , the diff-
erence between the two threshold levels, is 800 mV.

On-chip temperature compensation ensures excellent stability of fhe hysteresis over a wide temperature range. Typically the hysteresis changes
by 3% over the range of —55°C to +125°C, the upper threshold changes by 1% over the same range. The 9N13/5413, 7413 can be triggered from
slow input ramps and straight dc levels,

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW) FLATPAK (TOP VIEW)
Vee NG
14 13 12 11 10 9

]

100001

U =}

n D D R

Positive logic: Y = ABCD 2 u LI LI u u L
A . 1 2 3 4 5 6 7

NC — No internal connection NC GND

RECOMMENDED OPERATING CONDITIONS

9N13XM/5413XM 9N13XC/7413XC

PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 45 5.0 55 475 5.0 5.25 Volts
Operating Free Air Temperature Range -55 25 125 0 25 70 °C
i HIGH Logic 20 20 U.L.
Normalized Fan Out from Each Qutput, N - -
LOW Logic 10 10 U.L.
Maximum Input Rise and Fall Time No Restriction No Restriction

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST ::N%TeD:-)HONS F;rGES;E
MIN. | (Note2) | MAX.

Vs Positive-Going Threshold Voltage 1.5 1.7 2.0 Volts Vee =50V 82
V1— Negative-Going Threshold Voltage 0.6 0.9 1.1 Volts | Vcc=5.0V 83
VT+—VT_ | Hysteresis 04 0.8 Volts Vee=5.0V 82 & 83
Veb Input Clamp Diode Voltage -15 Volts Vee =MIN, I = -12mA 85
Vou Output HIGH Voltage 24 | 33 Volts | VOC™MIN. ViN=06V, 83

loy = -0.8 mA

\}CC =MIN.,ViN=20V,
VoL Output LOW Voltage 0.22 0.4 Volts 82

loL = 16 mA
I+ Input Current at Positive-Going Threshold -0.65 mA Vee=50V,VIN=VT+ 82
IT— Input Current at Negative-Going Threshold -0.85 mA Vee =50V, VIN=VT= 83
] Input Current at Maximum Input Voltage 1.0 mA Vee = MAX,VIN=556V 84
hy input HIGH Current 40 HA Vee = MAX., ViN=24V 84
ho Input LOW Current -1.0 -1.6 mA Vee = MAX, VN =04V 85
10s Output Short Circuit Current (Note 3) -18 ~55 mA Ve = MAX. 86
IccH Supply Current HIGH 14 23 mA Vee = MAX,, Vi = OV 87
IccL Supply Current LOW 20 32 mA: Vee = MAX, VN =45V 87
NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Voc = 5.0 V, 26°C,

(3) Not more than one output should be shorted at a time.
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FAIRCHILD TTL/SSI « 9N13/5413, 7413

SWITCHING CHARACTERISTICS (T a = 25°C)

SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 18 27 ns Veg=5.0V
CL =15pF M
PPHL Turn On Delay Input to Output 15 22 ns R = 4008

TYPICAL CHARACTERISTICS

POSITIVE-GOING THRESHOLD
VOLTAGE VERSUS
AMBIENT TEMPERATURE
|

169FVec=5V

163

1.62

161

V14 — POSITIVE-GOING THRESHOLD VOLTAGE — V
2
&

1.60

75 -50 25 o 25 50 75 100 125
Tp — AMBIENT TEMPERATURE - “C

HYSTERESIS VERSUS
AMBIENT TEMPERATURE

840 vVeo=5V

850

830

]
—
820 —

810 \

800

790

780

V14 = Vy_ - HYSTERESIS —mV

770

780

750
-75 -50 -2§6 [ 25 50 75 100 125

Ta — AMBIENT TEMPERATURE - “C

NEGATIVE-GOING THRESHOLD

VOLTAGE VERSUS
AMBIENT TEMPERATURE

088 |FVee=5Y

V1. — NEGATIVE-GOING THRESHOLD VOLTAGE - \2

-75  -50 -25 0 25 50 75 100 125

Tp — AMBIENT TEMPERATURE °c

OUTPUT VOLTAGE VERSUS
INPUT VOLTAGE
N
| Tp=25"C
>
1 3
g
5 2
3
R
k:
0
0 04 08 12 16 2

V| = INPUT VOLTAGE ~ V

THRESHOLD VOLTAGES AND

HYSTERESIS VERSUS
SUPPLY VOLTAGE
20
AGE. YT+
g e | G maesuom voLT
£ sosrTive GO
i
=14
&
z
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P4
g TAGE, VT-—]
g -
HOLD VOU .
g NEGATIVE-GOING THRES! \
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3
o
.z 0.4
g o2
i
0
45 475 5 5.26 5.5
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FAIRCHILD HIGH SPEED TTL/SSI « 9H20/54H20, 74H20

DUAL 4-INPUT NAND GATE

LOGIC AND CONNECTION DIAGRAM

SCHEMATIC DIAGRAM

(EACH GATE)
DIP (TOP VIEW) FLATPAK (TOP VIEW) Vee o—
275 k§2 l750&l < 6052
1413 12 110 fl 8 R Shy SR
GND a3
| ] -l INPUTS
A——— Qz 04
B O—
LTI I — - co oumTy
r ® NC Veo  NC Do= 05
Positive logic: Y = ABCD | u u u u u i N ;E 700 :E gg ks
1 2 3 4 5 6 7 : D1 |b2 [b3 D4
&—O GND
NC — No internal connection. Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
9H20XM/54H20XM 9H20XC/74H20XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 4.5 5.0 55 4.75 5.0 5.26 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 ‘c
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatapk, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX.

ViH Input HIGH Voltage 2.0 Voits Guaranteed Input HIGH Voltage 1

ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 2

VOH Output HIGH Voltage 24 Volts Vee =MIN, Igy =-05mA, VN =08V 2

VoL Output LOW Voltage 0.4 Volts Ve = MIN,, gL =20 mA, VN = 2.0V 1

50 wA Vee = MAX., VN =24 V
HH Input HIGH Current Each Input 4
1.0 mA Voo = MAX, ViN=5.5V
hy Input LOW Current -2.0 mA Vee = MAX., VN = 0.4 V, Each Input 3
Output Short Circuit Current o
los -40 -100 mA Vge = MAX. 5
(Note 3)

lccH Supply Current HIGH 5.0 8.4 mA Vee = MAX., ViN=0V

lcecL Supply Current LOW 13 20 mA Vgee = MAX., ViN =4.5V
SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 6.0 10 ns Vee = 5.0V
; CL =25 pF T
tPHL Turn On Delay Input to Output 7.0 10 ns RL = 2800
NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Vog = 5.0 V, 25°C,

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD TTL/SSI « 9N20/5420, 7420

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

14

13

12 11 1

DUAL 4-INPUT NAND GATE

GND

=)

] ©

I

FLATPAK (TOP VIEW)

] o

fii=ss

Positive logic: Y = ABCD ne

/T

-~
© e
o

v,

Q
z
o

C

NC — No internal connection.

RECOMMENDED OPERATING CONDITIONS

SCHEMATIC DIAGRAM
(EACH GATE)

Vee O

< 3.6kQ
S R,

AAA,

AO
8 O—
INPUTS co

D
<
Dy D, D3 LY

Y OUTPUT

Component values shown are typical.

O GND

9N20XM/5420XM 9N20XC/7420XC
PARAMETER UNITS
MIN, TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vcc 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -65 25 125 0 25 70 °c
Normalized Fan Out From Each Output, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging |nformation Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

. LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note2) | MAX.
ViH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH Voltage 1
ViL input LOW Voltage 0.8 Volts Guaranteed |nput LOW Voltage 2
VoH Output HIGH Voltage 24 3.3 Volts | Vec=MIN,, Igy =-0.4mA, VN =08V 2
VoL Output LOW Voltage '0.22 0.4 Volts | Ve =MIN,, IgL =16 mA, V|y=2.0V 1
40 A Vee=MAX., VIN=24V
K input HIGH Current £ cC IN Each Input 4
1.0 mA Vee =MAX, Vin=56.5V
L Input LOW Current -1.6 mA Vee = MAX, VN =04V, Each Input 3
los Output Short Circuit Current -20 -55 mA 9N20/5420 Vee = MAX. 5
(Note 3) -18 -55 mA 9N20/7420
ICCH Suppty Current HIGH 2.0 4.0 mA Vee = MAX., Vi =0V 6
lccL Supply Current LOW 6.0 1" mA Vee =MAX, ViN=5.0V 6
SWITCHING CHARACTERISTICS (T g = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to OQutput 12 22 ns Ve =50V
CL=15pF A
tpHL Turn On Delay Input to Output 8.0 15 ns R = 4009
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
(2) Typical limits are at Voe = 5.0 V, 256°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S20/54S20, 74S20

DUAL 4-INPUT NAND GATE

LOGIC AND CONNECTION DIAGRAM SHCEMATIC DIAGRAM
DIP (TOP VIEW) (EACH GATE)

O Vee

E FFRRCEE

INPUTS

[T =
TGN 0 o—

= ad

Positive logic: Y = ABCD ?F

NC—No internal connection. Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

9S20XM/54S20XM 9820XC/74520XC
PARAMETER UNITS
MIN. TYP. MAX, MIN. TYP. MAX.
Supply Voltage Vgc 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 75 °c
Input Loading for Each Input 1.25 1.26 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. (Note 2) MAX.
VIH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 038 Voits Guaranteed Input LOW Voltage
Veb input Clamp Diode Voltage -0.65 -1.2 Volts Vee = MIN, ||y =-18mA
\% Output HIGH Voltage xm 2.5 34 Volts \ MIN., | 1.0mA, V 0.8v
utpu ) = o =-1. B =0
OH p oltag XC 27 34 CcC OH IN

VoL Output LLOW Voltage 0.35 0.5 Volts Vee = MIN,, oL =20mA, VN = 2.0V

1.0 50 A Vee = MAX,, VN = 2.7V
hH Input HIGH Current # cc IN Each Input

1.0 mA Vge = MAX,, VN = B.5V
hL Input LOW-Current -1.4 -2.0 mA Ve = MAX., VN = 0.5V Each Input
| Output Short Circuit Current 40 65 100 A v MAX.. V oV
- - - m = . =
0s {Note 3) CcC ouT
IccH Supply Current HIGH 5.4 8.0 mA Vee = MAX,, VN =0V
lceL Supply Current LOW 12,6 18.0 mA Ve = MAX,, Inputs Open
SWITCHING CHARACTERISTICS (T = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURES
tPLH Turn Off Delay Input to Output|{ 2.0 3.0 4.5 ns Vee = 5.0V '
bD

tPHL Turn On Delay Input to Qutput 2.0 3.0 5.0 ns CL = 15pF

.

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vgg = 5.0V, 25°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H21/54H21, 74H21

DUAL 4-INPUT AND GATE

LOGIC AND CONNECTION DIAGRAM

SCHEMATIC DIAGRAM
(EACH GATE)

2.75kS2 % 1k
R1 R2

,_M_

DIP (TOP VIEW) FLATPAK (TOP VIEW) vee o
14 13 12 1 10 9 8
B n y
GND
= = B o
8O-
BB |08 | co
)8 (B |0 |E)3 )1 . - e
Positive logic: Y = ABCD NC_Vec  NC
JUUouyL
2 3 4 5 6

TEFT

—os

Qs

Q7

O OUTPUT Y

O GND

Component values shown are typical.

NC — No internal connection,
RECOMMENDED OPERATING CONDITIONS

9H21XM/B54H21XM 9H21XC/74H21XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Ve 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 (0] 25 70 °c
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1} FIGURE
MIN. | (Note2) | MAX.

ViH Input HIGH Voitage 2.0 Volts Guaranteed Input HIGH Voltage 75

ViL Input LOW Voltage 0.8 Voits Guaranteed Input LOW Voltage 77

VoH Output HIGH Voltage 24 Volts Vee = MIN,, IgH = -0.5 mA, V= 2.0V 75

VoL Output LOW Voltage 0.4 Volts Voe = MIN, IgL =20 mA, V=08V 77

50 WA Vee = MAX., VN =24V
4 Input High Current ce Each Input 78
1.0 mA Vee = MAX, VIN=5.5V
[ITH Input LOW Current -2.0 mA Vee = MAX,, VN = 0.4 V, Each Input 79
Qutput Short Circuit Current
los -40 -100 mA Vee = MAX., VN = 45V 80
(Note 3)

lccH Supply Current HIGH 12 20 mA Voo = MAX., VIN =45V 81

lccL Supply Current LOW 20 32 mA Voo = MAX., ViN=0V 81
SWITCHING CHARACTERISTICS (Ta = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST

MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 7.6 12 ns Vge = 5.0V
Cp =25 pF T
tPHL Turn On Delay Input to Output 8.8 12 .ns RL = 2809
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
(2) Typical limits are at Vgg = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H22/54H22, 74H22

DUAL 4-INPUT NAND GATE (WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM . SCHEMATIC DIAGRAM
(EACH GATE)
DIP (TOP VIEW) FLATPAK (TOP VIEW) vee o
1413 12 1 10 9 8
]'] 1
SND INPUTS
L] "’_ AO
BO
co OUTPUT Y
T A =2 0o
®[ e Veo e
*OPEN COLLECTOR ] U U u U u
1 2 3 4 5 & 1
$—O GND
. . — wra *
Positive logic: Y = ABCD OPEN COLLECTOR Component values shown are typical.
NC — No internal connection,
RECOMMENDED OPERATING CONDITIONS
9H22XM/54H22XM 9H22XC/74H22XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voc 4.5 5.0 5.5 4.75 5.0 5.2 Volts
Operating Free-Air Temperature Range -bb 25 1256 0 25 70 °C
Input Loading for Each Input 1.26 1.26 uU.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FlTGES;E
MIN. | (Note2) | MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 7
tOH Output HIGH Current 0.25 mA Vee =MIN, Vo =55V, Vyny=08V 7
VOL Output LOW Voltage 0.4 Volts VCC = MIN., lOL =20 mA, VIN =20V 1
50 wA Voo = MAX., Viy =24 V
hH Input HIGH Current Each Input 4
1.0 mA Vee = MAX, VIN=bB5V
ITH Input LOW Current -2.0 mA Vee = MAX,, VN = 0.4V, Each Input
IccH Supply Current HIGH 3.4 5.0 mA Voo = MAX, Viy=0V
lccL Supply Current LOW 26 40 mA Vee = MAX, Viny=45V
SWITCHING CHARACTERIST(CS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay input to Output 10 15 ns Vee =50V
CL =25 pF T
tPHL Turn On Delay Input to Qutput 7.5 12 ns R =280Q

NOTES:
(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Ve = 5.0 V, 26°C.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S22/54S522, 74522

DUAL 4-INPUT NAND GATE
{(WITH OPEN-COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
DIP (TOP VIEW) (EACH GATE)
VCC NC
ZiniBninialol
* INPUTS
A
B O
o
* . gc
|l |H |El |0 8 |5
NC GND

* OPEN COLLECTOR
NC—No internal connection.
Positive logic: Y = ABCD

Component values-shown are typical.

RECOMMENDED OPERATING CONDITIONS

t 9522XM/54822XM 9522XC/74822XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vcc 45 5.0 5.5 4.75 5.0 5.26 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 75 °c
Input Loading for Each Input 1.25 1.256 u.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. {Note 2) MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
Veb Input Clamp Diode Voltage -0.65 -1.2 Volts Vee = MIN, iy =-18mA
10H Output HIGH Current 0.1 250 uA Vce = MIN,, Vol =5.8V, VN = 0.8V
Ve = MIN,, lo = 20mA, VN = 2.0V
VoL Output LOW Voltage 0.35 0.5 Volts ce oL IN
1.0 50 MA Vee = MAX,, VN = 2.7V
H Input HIGH Current Each Input
1.0 mA Vee = MAX,, VN = 5.5V
hL Input LOW Current -1.4 -2.0 mA Vcee = MAX,, Viy =05V Each Input
IccH Supply Current HIGH 3.0 6.6 mA Vee = MAX,, VN =0V
lccL Supply Current LOW 12,6 18.0 mA Ve = MAX., Inputs Open

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURES
tPLH Turn Off Delay Input to Output| 2.0 5.0 7.5 ns Veg = 5.0V
EE

tPHL Turn On Delay Input to Output 2.0 45 7.0 ns C = 15pF
NOTES:
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vg = 5.0V, 25°C.

1 To be announced 1972
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FAIRCHILD TTL/SSI » 9N23/5423, 7423 « 9N25/5425, 7425

DUAL 4-INPUT NOR GATE WITH STROBE

LOGIC AND CONNECTION DIAGRAM

9N23/5423, 7423 9N25/5425, 7425
DIP (TOP VIEW) FLATPAK (TOP VIEW) DIP (TOP VIEW) FLATPAK (TOP VIEW)
Vee 1% e w STROBE
CC 1IX 2D 2€ 26 28 2A 2Y -
STROBE 16 15 14 13 12 11 10 9 Ve¢ 20 ¢ 26 28 2A st

. . sTROBE = W 13 12 1 10 9
Vee X 20 2 26 2 2A 3% [I'Il'l'll'l"n” Ve 2 26 28 24 3V -nnn””

X 1A 1B 16 iC 10 1Y GND '
STROBE
5 6

1 2 4
1x 1A 1B 1G 1C 1D
STROBE

0100010 00 g IS |
2 T

3 5
1

o
RN m—
2o

1

]
[}
S
S

8 1A 16
GND STROBE

Pasitive logic: Positive logic:
1Y = 1IG(TA+1B+1C+1D)+X Y = G(A+B+C+D)
2Y = 2G(2A+2B+2C+2D)
X = Output of 9N60/5460, 7460

SCHEMATIC DIAGRAM
(EACH GATE)

Yo} V,
o s * TRUTH TABLE
. 3 rooe INPUTS OUTPUT
( e A B C D G Y
YW —O0 Ve
S H X X X H L
o ﬂ_?‘{_<— -—L/W X H X X H L
e o vee X X H X H L
e fz X X X H H L
| oumuT L L L L X H
4k
T WA —0 Veo X X X X L H
D |
% II KO Expander inputs are open.
L | H = HIGH level, L = LOW level, X = irrelevant
o—— | _|<]__| |
- = ! 800
GATE 1 OF { XO——— e e e e ——— WA
9N23/5423, 7423 | . .
ONLY - S . - =

NOTES:

(a) Component values shown are typical.

(b) Both expander inputs are used simultaneously for expanding.

(c) If expander is not used leave X and X open.

(d) A total of four expander gates can be connected to the expander inputs,

LOGIC DIAGRAM
(EACH GATE)

ro—)—

8 O—
OUTPUT
¥
¢ O
]
[
DO— [
GO—t ©o
X X
GATE 10F
9N23/5423,7423
ONLY
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FAIRCHILD TTL/SSI « 9N23/5423, 7423 « 9N25/5425, 7425

RECOMMENDED OPERATING CONDITIONS

9N23XM/5423XM 9N23XC/7423XC
PARAMETER 9N25XM/5425XM 9N25XC/7425XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 45 5.0 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
. HIGH Level 20 20 uU.L.

Normalized Fan Out from Each Output, N LOW Level 10 0 UL
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. | (Note2) | MAX.

ViH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
Vep Input Clamp Diode Voltage -1.5 Volts | Voo =MIN, I} =-12mA
VoH Output HIGH Voltage 24 3.3 Volts | Voc =MIN, Iy =-08mA, V=08V
VoL Output LOW Voltage 0.22 0.4 Volts | Voo =MIN., Igp = 16 mA, V| =2.0V
h Input Current at Maximum Input Voltage 1.0 mA Vece = MAX, ViN=5.5V
H Input HIGH Current 40 uA Data Inputs Vee = MAX.

160 HA Strobe Inputs | Viy=24V

-1.6 mA Data Inputs Voo = MAX.
I Input LOW Current

-6.4 mA Strobe Inputs | VN =04V
los Output Short Circuit Current (Note 3) -20 -55 mA Vee = MAX.
lccH Supply Current HIGH 8.0 16 mA Ve = MAX,, All Inputat O V
lccL Supply Current LOW 10 19 mA Vce = MAX,, All Inputat5.0V

ELECTRICAL CHARACTERISTICS (9N23/5423 Circuits Only) Using Expander Inputs, Vo =45V, Ta = -55°C

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. [TYP. |MAX. FIGURE
Ix Expander Current 29 | mA Vi=04V,IgL=16mA 28
VBE(Q) |Base-Emitter Voltage of Output Transistor Q 1.0 | Volt |lgL=16mA,l1=041mA,R1=0 29
VoH Output HIGH Voltage 24 (33 Volts | lgy = -400 pA, 11 =0.15 mA, I3 = -0.15 mA 30
VoL Output LOW Voltage 022 | 04 | Volts |lgL=16mA, 11 =03 mA, R =138Q 29
ELECTRICAL CHARACTERISTICS (9N23/7423 Circuits Only) Using Expander Inputs, Vo =4.75V, Ta = 0°C
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. [TYP. |MAX. FIGURE
Ix Expander Current 3.1 |mA Vi4=04V,IgL=16mA 28
VBE(Q) |Base-Emitter Voltage of Output Transistor Q 1.0 | Volt [lgL=16mA, 11 =062mA R1=0 29
VoH Output HIGH Voltage 24 |33 Volts | lpHy = —400 uA, 11 = 0.27 mA, I3 = -0.27 mA 30
VoL Output LOW Voltage 022 | 04 |Volts [lpL =16 mA, 11 =043 mA, Ry =130Q 29
SWITCHING CHARACTERISTICS (T a = 25°C) (Note 4)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
tPLH Turn Off Delay Input to Output 13 22 ns Vcc =50V
CL=15pF
tPHL Turn On Delay Input to Output 8.0 15 ns Ry =400Q
NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. Expander inputs X and X are open.
(2) Typical limits are at Voc = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) Switching characteristics of the 9N23/5423, 7423 are tested with the expander pins open.
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LPTTL/SSI 9L24
LOW POWER DUAL JK (OR D) FLIP-FLOP

DESCRIPI_ION — The Low Power TTL/SS! 9L.24 consists of two completely independent transition LOGIC SYMBOL
clocked JK flip-flgps. The clocking operation is independent of rise and fall times of the_clock
waveform. The JK design allows operation as a D flip-flop by simply connecting the J and K pins 5
together, stm
2 — 4yl
4 ——{CPy
3 X 4lo—1
! epy
{— O
1"
® DUAL RANK TYPE CIRCUIT f’n
® SEPARATE CLOCKS ' w—p! Tl .
® SEPARATE ASYNCHRONOUS SET AND CLEAR INPUTS 12— s
® 10 MHz TYPICAL TOGGLE FREQUENCY e L
® TYPICAL POWER DISSIPATION OF 30mW 55—
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS -
® ALL CERAMIC “HERMETIC" 16-LEAD DUAL IN-LINE AND FLAT PACKAGES Vec =PINIG
® TTL COMPATIBLE GND =PIN 8
CONNECTION DIAGRAMS
DIP (TOP VIEW)
LOADING
PIN NAMES HIGH | Low oo ~ vee Qe
34y RR, Flip-Flop Inputs 05U.L.|025U.L. ZE n o[
_ e B s[4
5 t Input OU.L.| 05U.L.
_D' ED‘I Set Inputs ! a[] e K[
CD' CD1 Clear Inputs 20U.L.| 0.75 U.L. s E % e
cP, CP1 ’ Clock Inputs 1.0U.L.{ 05U.L. 6 [ o S0On
Q. g, Q,, g, Flip-Flop Outputs 10U.L.l 25U.L. o afgw
8 [ eno alde
1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
LOGIC DIAGRAM FLATPAK (TOP VIEW)
$p 0
DO e Ve
} D o Y e K Y =T
CP O CY o ¥ s B2
[i a 1:_—_{ <Py i T
) L_)_LJ 5 —] So1 “ep ;] 12
s D> e IR =
KO- : ‘ [l v 1 Y P
- , 8 ] ono ol mamm |
CD O
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FAIRCHILD LPTT L/SSI « 9L24

TRUTH TABLES

SYNCHRONOUS ENTRY SYNCHRONOUS ENTRY ASYNCHRONOUS ENTRY INDEPENDENT
J-K MODE OPERATION D MODE OPERATION OF CLOCK & SYNCHRONOUS INPUTS
INPUTS AT t, OUTPUTS AT tp+1 INPUTS AT tp | OUTPUTS AT tn+1 INPUTS OUTPUTS
J K Q a D Q a Sp (o3} Q o]
L H No Change L L H 5(11) 1(15) 6(10) 7(9)
L L L H H H L L L H H
H H H L — L H H L
H L Toggles J & K inputs connected together H L L H
th = before clock H H No Change

th+1 = after clock
L = LOW Logic Level, H = HIGH Logic Level

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

OUTPUT HIGH OUTPUT LOW
EQUIVALENT INPUT CIRCUIT EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT
Vec
6.0k 32600 out

_@

G = =

out
—o

T

OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE
INPUT VOLTAGE (OUTPUT HIGH) {OUTPUT LOW)
1.0 e 5.0 » 3
15°C 1 f
; ” 4 oo
1257 INPUT NOT SELECTED ool 0 s A » ne
z 5°C -55°C s .5‘57:% ' E 5 I
- e I = - 15c H / ol
£ INPUT e § .0 % ® ”
% :’;:E g A, E 15 f
E ’gog 3 w $ I -55°C
B 125°C 5 5
< -
-5.0 5.0
ch sy |Ircw%ur AT GND T Ve * 5.0V
T e e 9.0 P02 30 40 5.0 61 70 0 0.5 1.0 15 2.0
V) - INPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS Vour - OUTPUT VOLTAGE - VOLTS

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature --65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vg Pin Potential to Ground Pin —-05Vto+7.0V
*Input Voltage (dc) —05Vto+55V
*Input Current {(dc) —30 mA to +5 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V value
Qutput Current {dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
GUARANTEED OPERATING RANGES

PART NUMBER SUPPLY VOLTAGE (Vcc) TEMPERATURE
MIN. TYP. MAX.

9L24XM a5V 50V 5.5V —565°C to 125°C

9L24XC 475V 5.0V 5.26 V 0°C to 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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FAIRCHILD LPTT L/SSI « 9L24

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
(Note 4)
VoH Output HIGH Voltage 2.4 3.6 Volts Vee = MIN,, Igy =-0.4 mA
ViN = ViIH or V, per Truth Table
VoL Output LOW Voltage 0.1 0.3 Volts Vee =MIN, Ig =4.0 mA
VIN =V or V, per Truth Table
ViH Input HIGH Voltage 2.0 ' Volts Guaranteed Input HIGH Threshold
Voltage for all Inputs.
ViL Input LOW Voltage 0.7 Volts Guaranteed Input LOW Threshold
Voltage for all Inputs.
L Input I;OW Current mA Voo =MAX., V|y=03V.
J, K___ -0.25 -0.4
CP, Sp -0.50 -0.8
Cp (Note 3) -0.75 -1.2
lH Input HIGH Current MA VCC =MAX., VIN =24V.
J, K 2 20
CP, Sp 4 40
ED 8 80
Input HIGH Current 1.0 mA VCC = MAX., VIN =55V.

Isc Output Short Circuit -10 =22 -40 mA Ve = MAX,, VOUT =0.0V.

(Note 5)| Current

Icc Power Supply Current 6.0 8.8 mA Vee = MAX.

NOTES:

(1) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘“worst case’’ conditions.

(2) The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these "‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

(3) Denotes maximum current under normal operation. . These currents may increase up to 4 l“_ ifJ, K= Logic HIGH andS_D= Logic

LOW.
(4) Typicai limits are at V- = 5.0 V, 25°C, and max. loading.

(5) Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C, Voo = 5.0 V, G = 15 pF)

PARAMETER T "1'_':'::_-8 A UNITS CONDITIONS

oL (CP to Q) 40 ns J224v,K<03V
(CP to Q) 40 Fig. 2

L (CP to Q) 60 ns JA> 24V, K<03V
(CP to Q) 60 Fig. 2

tPLH (Sp t0 Q) 14 ns J§2.4 v,K<o03v
(Cp to Q) 14 Fig 3

oL (Sp to Q) 50 s J.> 24V,K <03V
(Cp to Q) 40 Fig. 3

tg “H (J to CP) 20 K <03V

t, “H” (J to CP) 20 ne Fig. 1

ts "H'* (K to CP) 1.0 J=24v

t “H” (K to CP) 1.0 ns Fig. 1

ts 'L (J to CP) -2.0 K<o3v

t, L (J to CP) -2.0 ns Fig. 1

tg 'L (K to CP) 9.0 J=24vV

t, L (K to CP) 9.0 ns Fig. 1

tow “H’" (Clock Pulse Width) 40

tow "L (Sp Pulse Width) 50 ns J224V,K<03V

tow L’ (Cp Pulse Width) 40

Toggle Frequency 10 MHz J>=224V,K<03V

5-65



FAIRCHILD LPTT L/SSI « 9L24

SET UP TIME — t is defined as the time required for the new logic level to be present at the J or K inputs prior to the clock transition
from LOW to HIGH in order for the flip-flop to respond to the new JK mode.

RELEASE  TIME — t,. is defined as the time allowed for a new logic level to be present at the J or K inputs prior to the clock transition

from LOW to HIGH in order for the flip-flop not to respond to the new JK mode. A negative Release Time means the new logic level
must not occur until after the clock transition.

SET UP AND RELEASE WAVEFORMS

e~ 500ns -~ 500n5F1
cP /_—
SL S 1sv

ts"'H" I

vk kT \ L7

ts'L'"

RO

1.5V \\}l_\\k{ . / \ _\__\_\

Q for tys"'H' or tKs"L" / \_._
AN

JorK

Q <0.3V for tJs"L" or tJr'H”

- Q for tJr'L” or tKr'H" /
Q 22.4V for tKs"H" or tKr''L"

Note (6) FORBIDDEN ZONE, if data changes during the shaded time, the state of the outputs cannot be predetermined.

FIG.1

SWITCHING WAVEFORMS

cpP

1.5V 7 1.5V

e ] tPLH

F1G.2 FIG.3

5-66




FAIRCHILD TTL/SSI « 9N26/5426, 7426

QUAD 2-INPUT HIGH VOLTAGE INTERFACE NAND GATE

DESCRIPTION — These open-collector NAND gates feature high output voltage ratings for interfacing with low threshold voltage MOS logic
circuits or other 12V systems, Although the output is rated to withstand 15V, the VCC terminal is connected to the standard 5V source. The
output transistor will sink 16 mA while maintaining a low-level output voltage of 0.4V maximum thus providing a high fan out driver with the
nominal power dissipation standard Series 9N/54, 74 gates.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH GATE)
DIP (TOP VIEW)
Vo ©@
3.6 kQ 1.6 kQ
Ry Ry
Q Q2
AO- Y OUTPUT
INPUTS '
80 Q3
|81 |2 | ] K |2 | ) |
GND <L 1k
2|§ D, 0, SRy
Positive logic: Y = AB T

Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

9IN26XM/5426XM 9N26XC/7426XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4,75 5.0 5.25 Volts
Output Voltage, VoH 15 15 Voits
LOW Level Qutput Current, IOL 16 16 mA
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. : UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note2) | MAX.
ViH Input HIGH Voltage 2.0 Volits Guaranteed Input HIGH Voltage 88
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage 89
VoH Output HIGH Voltage 15 Volts | Vg =MIN,, V| =08V, IgH=1.0mA 89
10H Output HIGH Current 50 A Veg=MIN, VL =08V, Vo =12V 89
VoL Output LOW Voltage 0.4 Volts | Voc=MIN,, IgL =16 mA, V=20V 88
40 A Voo =MAX, ViN=24 V
IH Input HIGH Current ,u cc - IN Each Input 90
1.0 mA Vee =MAX., VN =55V
T8 Input LOW Current -1.6 | mA Ve = MAX,, VN = 0.4 V, Each Input 91
IccH Supply Current HIGH 4.0 8.0 mA Vee =MAX., VinN=0V 92
lceL Supply Current LOW 12 22 mA Vee = MAX., ViN=5.0V 92
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
PARAMETER UNITS TEST CONDITIONS
SYMBOL A MIN. | TYP. | MAX. FIGURE
tPLH Turn Off Delay Input to Output 16 24 ns Vee =50V
CL=15pF N
tPHL Turn On Delay Input to Output 11 17 ns R =1.0kQ

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type, o

(2) Typical limits are at Vog=5.0V, 25 C.
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FAIRCHILD TTL/SSI « 9N27/5427, 7427

TRIPLE 3-INPUT NOR GATE

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

FLATPAK (TOP VIEW)

SCHEMATIC DIAGRAM

(EACH GATE)

4k
N O Vee

Vee

1 ﬁ ﬁ ll_ll ﬁ 9 8 ' 16k 1309

LIt Tk IIR—WV— N

— — euts{ B © '\ﬁ__‘ oUTPUT Y

i fj k 4k
Positive logic: Y = A+B+C 1 Ll u LI u u 1 7 ; I/—
\ 2 3 4 5 6 7 ¢ o= # e
GND 'A'A
O GND
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
9IN27XM/5427XM 9N27XC/7427XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voitage Vce 45 5.0 55 4.75 5.0 5.25 Volts
Operating Free Air Temperature Range -55 25 125 0 25 70 °c
i HIGH Level 20 20 U.L.
Normalized Fan Out from Each Output, N
LOW Level 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS {Note 1)
MIN. (Note 2) MAX.
VIH Input HIGH Volfage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
V'CD Input Clamp Diode Voltage -1.5 Volts Ve =MIN,, I} =-12mA
VOH Output HIGH Voltage 2.4 3.3 Vee =MIN, IgH =-08 mA, V| =08V
VoL Output LOW Voltage 0.22 04 Volts Vee=MIN, IgL=16mA, V=20V
I Input Current at Max. Input Vol. 1.0 mA Vee =MAX,V|N=565V
HH Input HIGH Current 40 MA Ve =MAX., ViN=24V
L Input LOW Current -1.6 mA Voo =MAX, Viy=04V
Output Short Circuit Current -20 -55 mA 9N27/5427
ios Ve = MAX.
(Note 3) -18 -55 mA 9N27/7427
lccH Supply Current HIGH 10 16 mA Vce = MAX., (Note 4)
lccL Supply Current LOW 16 26 mA Vce = MAX., (Note 5)
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
tPLH Turn Off Delay Input to Output 10 15 ns Vee=5.0V
CL=15pF
tPHL Turn On Delay Input to Output 7.0 11 ns R =400
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Vo = 5.0 V, 25°C,
(3) Not more than one output should be shorted at a time.
(4) Measured with all inputs grounded, and outputs open.

(5) Measured with one input of each gate at 4.5 V, the remaining inputs grounded, and outputs open.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H30/54H30, 74H30

8-INPUT NAND GATE

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
_ {EACH GATE)
DIP (TOP VIEW) FLATPAK (TOP VIEW) ovee
2.75kQ
piEieiminian o312l 88 B
Voo NG NC NC “
) NC GND Qi
> L NC s
INPUTS
|— GND Ag 1 .
|B|B|B|0|8|E|E 'F:C - gg . oUTPUT Y
Vce E0-
- F
Positive logic: Y = ABCDEFGH 1 U u u u u 23-—4 )
1 2 3 4 S 6 7 - 4700 ¢ 36kKS
ZE Rg  SR3
D1 D2 D3 Dg Ds D6 D7 Dg L ocno

Component values shown are typical.
NC — No internal connection.

RECOMMENDED OPERATING CONDITIONS

9H30XM/54H30XM 9H30XC/74H30XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage V¢ 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -b5 25 125 0 25 70 e
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note 2) [ MAX.

VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 1

ViL Input LOW Voltage 0.8 Volts Guaranteed |nput LOW Voltage 2

VOH Output HIGH Voltage 24 Volts Vee =MIN, Igg =-06mA, ViN=08V 2

VoL Output LOW Voltage 0.4 Volts Vee = MIN, 1oL =20 mA, VN = 2.0V 1

50 MA Vee = MAX., ViN=24YV
K Input HIGH Current ce N Each Input 4
1.0 mA Vee = MAX,, Viny =55V
e Input LOW Current -2.0 mA Voo = MAX., VN = 0.4 V, Each Input 3
Output Short Circuit Current )
los ~40 -100 mA Ve = MAX. 5
(Note 3) .

lcCH Supply Current HIGH 25 4.2 mA Vee = MAX., VIN=0V

lccL Supply Current LOW 6.5 10 mA Vee = MAX, VIN=45V o
SWITCHING CHARACTERISTICS (Tp =25°C)

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 6.8 10 ns Vgg = 5.0V
= E T
tPHL Turn On Delay Input to Output 8.9 12 ns gll: =§Es’(§)9
NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vg = 5.0 V, 25°C.
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD TTL/SSI « 9N30/5430, 7430

8-INPUT NAND GATE

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

NC
14

NC GND
13 12 11

|HIH

FLATPAK (TOP VIEW)

10 9 8

it

|

ABCDEFGH

Y =

Positive logic:

i =
-~
o
] r—
~L

<
o
I3

NC — No internal connection.

RECOMMENDED OPERATING CONDITIONS

SCHEMATIC DIAGRAM

16kQ
R2

1

Q;

INPUTS

Il |
)
%%%%%%w

O Vco

15Q

Raq

Component values shown are typical.

—O GND

9N 30XM/5430XM 9N30XC/7430XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voitage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each Qutput, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. [ (Note 2)| MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 1
Vi Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 2
VoH Output HIGH Voltage 2.4 3.3 Volts Vee =MIN, IgH =-0.4mA, V=08V 2
VoL Output LOW Voltage 0.22 0.4 Volts | Ve =MIN, lgL =16 mA, VN =20V 1
40 nA Vee =MAX., ViN=24V
HH Input HIGH Current Each Input 4
1.0 mA Voo = MAX,VIN=5B56V
TR Input LOW Current -1.6 mA Vee = MAX., V)N =0.4 V, Each Input 3
QOutput Short Circuit Current -20 -55 mA 9N30/5430
los Ve = MAX. 5
(Note 3) ~18 -55 mA 9N30/7430
IccH Supply Current HIGH 1.0 2.0 mA Vee = MAX, VIN=0V 6
lccL Supply Current LOW 3.0 6.0 mA Vce = MAX., VIN=5.0V 6
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN, TYP. MAX. FIGURE
iPLH Turn Off Delay Input to Output 13 22 ns Vee =50V
Cp =15pF A
tPHL Turn On Delay Input to Output 8.0 15 ns R =400
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type. R
(2) Typical limits are at Voc =5.0V, 256 C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD TTL/SSI « 9N32/5432, 7432

QUAD 2-INPUT OR GATE

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH GATE)
DIP (TOP VIEW) FLATPAK (TOP VIEW)
) ¢ O vee
Vee %
1“4 13 12 11 10 8 4kQ 4k S 25kQ 16k 1300

1] 0 f [ S

INPUTS
—- — OUTPUT
B Y
; a 8 O—i, ———-K
Positive logic: Y = A+B o u LI LI u Ll el L
12 3 4 5 6 7 %wn 1k
GND
O GND
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
IN32XM/5432XM 9N32XC/7432XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vg 4.5 5.0 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -b5 25 125 0 25 70 °Cc N
N lized Ean Out f Each Output. N HIGH Level 20 20 U.L.
rmalize: n Out from u
ormatized Fa ach DUtPut N " ow Level 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)

MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage
Veb Input Clamp Diode Voltage =15 | Volts | Vgc=MAX., Ij=-12mA B
VOH Output HIGH Voltage 2.4 3.3 Volts Vee=MIN, Igy ==08 mA, V| =2.0V
VoL Output LOW Voltage 0.22 04 Volts Ve =MIN, IgL =16 mA, V=08V
4 Input Current at Maximum Input Voltage 1.0 mA Vee =MAX., VIN=556V
H Input HIGH Current 40 uA Vee=MAX., ViN=24V
L Input LOW Current -16 mA Vee =MAX,ViN=04V
los Output Short Circuit Current (Note 3) —20 i mA ON32/5432 Vce = MAX.

-18 -55 mA 9N32/7432
leoH Supply Current HIGH 15 22 mA | Voe = MAX., (Note 4) n
IceL Supply Current LOW 23 38 mA Vce = MAX., (Note 5)

SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN, TYP, MAX.
tPLH Turn Off Delay Input to OQutput 10 15 ns Ve =50V
CL=15pF
tPHL Turn On Delay Input to Qutput 14 22 ns Ry =400

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vg = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) Measured with one input of each gate at 4.5 V, the remaining inputs grounded and outputs open.

(5) Measured with both inputs of all gates grounded, and outputs open.
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FAIRCHILD TTL/SSI « 9N37/5437, 7437 « 9N38/5438, 7438

QUAD 2-INPUT NAND BUFFER

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

Positive logic: Y = AB

FLATPAK (TOP VIEW)

SCHEMATIC DIAGRAM
(EACH BUFFER)

9N37/5437, 7437
(TOTEM-POLE OUTPUT)

O vee

9N38/5438, 7438
(OPEN-COLLECTOR OUTPUT)

O vee

A O——t
INPUTS[ INPUTS ‘
OUTPUT 80— OUTPUT
Y Y
O GND AI; O GND
RECOMMENDED OPERATING CONDITIONS
9N3I7XM/5437XM 9N37XC/7437XC
PARAMETER 9ON38XM/5438XM 9N38XC/7438XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
Normalized Fan Qut from Each Qutput, N 30 30 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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FAIRCHILD TTL/SSI « 9N37/5437, 7437 « 9N38/5438, 7438

9N37/5437, 7437
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS
SYMBOL PARAMETER TYP. | UNITS TEST CONDITIONS (Note 1)
MIN. | (Note2)| MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage
Vep input Clamp Diode Voltage -15 Volts | Vge=MIN,, 1] =-12mA
VOH Output HIGH Voltage 24 Volts | Vog=MIN., IopH=-1.2mA, V| =08V
VoL Output LOW Voltage 0.22 0.4 Volts Ve =MIN, IpoL =48 mA, V|4 =2.0V
1 Input Current at Maximum Input Voltage 1.0 mA Ve =MAX., ViN=55V
liH Input HIGH Current 40 MA Voo =MAX., ViN=24V
TR Input LOW Current -1.6 mA Voo =MAX, ViN=04V
los Output Short Circuit Current (Note 3) -20 -70 mA Voo =MAX.,ViN=0V
lccH Supply Current HIGH 9.0 16.5 mA Vce = MAX., All Inputs at 0 V
lccL Supply Current LOW . 34 54 mA Ve = MAX,, All Inputs at 5.0 V

SWITCHING CHARACTERISTICS (Tp = 25°C)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
tPLH Turn Off Delay Input to Output 13 22 ns Vec=5.0V
Cp =45pF
tPHL Turn On Delay Input to Output : 8.0 15 ns Ry =133Q
9N38/5438, 7438
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS '
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. | (Note2) | MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL input LOW Voltage 08 |- Volts | Guaranteed input LOW Voltage
VD Input Clamp Diode Voltage -1.5 Volts Vee =MIN,, I|=-12mA
I0H Output HIGH Current 250 HA Vece=MIN, Voy =55V, V|L=08V
VoL Output LOW Voltage 0.22 0.4 Volts Vee=MIN, lgp =48 mA, V=20V
I Input Current at Maximum Input Voltage 1.0 mA Vee =MAX,VIN=55V
liH Input HIGH Current ) 40 uA Vee =MAX, ViN=24V
he Input LOW Current -1.6 mA Vee=MAX, V=04V
IccH Supply Current HIGH . 5.0 85 mA Ve = MAX., All Inputs at 0 V
lcoL Supply Current LOW 34 54 mA Ve = MAX,, All Inputs at 5.0 V
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
tPLH | Turn Off Delay Input to Output 14 22 ns Vee=5.0V
CL =45pF
tPHL Turn On Delay Input to Output 1" 18 ns R =133Q

NOTES:

(1) For conditions shown as MIN, or MAX., use the approprlate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vgg = 5.0 V, 25°C. _

(3) Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second.
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FAIRCHILD TTL/SSI » 9N39/5439, 7439

QUAD 2-INPUT NAND BUFFER (WITH OPEN COLLECTOR OUTPUT)

LOGIC AND CONNECTION DIAGRAMS
DIP (TOP VIEW)

FLATPAK (TOP VIEW)

Positive logic: Y =AB

~

*Open Collector

RECOMMENDED OPERATING CONDITIONS

INPUTS

AQ——t

BO—

SCHEMATIC DIAGRAM
(EACH GATE)

Vee
o

6009

OY OUTPUT

- 400Q

Component values shown are typical.

9N39XM/5439XM 9N39XC/7439XC
PARAMETER UNITS
MIN TYP MAX MIN TYP MAX
Supply Voltage Voe 45 5.0 55 4.75 5.0 5.25 Volts
Operating free-air temperature range -55 25 125 0 25 70 °c
Normalized fan out from each output, N 30 30 u.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP UNITS TEST CONDITIONS FIGURE
MIN (Note 2) MAX {Note 1)

VIH Input HIGH Voltage 20 Volits Guaranteed Input HIGH Voltage 1
ViL Input LOW Voltage 0.8 Volits Guaranteed Input LOW Voltage 7
Veco Input Clamp Diode Voltage -156 Volts Vee =MIN, 11 =-12mA, 85

Other input OPEN
10H Output HIGH Current 250 HA \\;IOLH;;:VV ggw‘;;x'{:\: - Vee 7

0.22 0.4 Volts loL =48 mA | Vg =MIN.
VoL Output LOW Voitage 0.5 Volts loL=60mA | V=20V 1
’ 9N39/7439 0.6 Volts loL =80 mA | Other input =20V
40 uA Vee = MAX, ViN=24V

Other Input =0V a4
ItH tnput HIGH Current 1.0 mA Vee = MAX, VN =55V

Other Input =0V
s Input LOW Current -1.6 mA Vee = MAX., Vin=04V 3

Other Input =45V
lccH Supply Current HIGH 5.0 8.5 mA Vee = MAX,, All Inputs =0 V 6
lccL Supply Current LOW 34 54 mA Vee = MAX,, All Inputs = 5.0 V 6
SWITCHING CHARACTERISTICS (Ta =25°C)

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN TYP MAX FIGURE

tPLH Turn Off Delay Input to Output 14 22 ns Veg =50V

CL =45pF A
tPHL Turn On Delay Input to Output 12 18 ns RL =133
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
(2) Typical limits are at Vg = 5.0 V, 25°C.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H40/54H40, 74H40

DUAL 4-INPUT NAND BUFFER

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
' (EACH GATE)
DIP (TOP VIEW) FLATPAK (TOP VIEW)
Vee O—
14 13 12 11 lo 9 8 > 608
| I
GND .
= - INPUTS
A
NG GND
uuuumuu ] - Bz OUTPUT ¥
[
®f e Veo N -1 Do 05
Positive logic: Y = ABCD 1 u u u u 3
2 3 .4 5

~

Component values shown are typical.
NC — No internal connection

O GND

RECOMMENDED OPERATING CONDITIONS

9H40XM/54HA0XM 9H40XC/74H40XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
Fan Out from Each Qutput ) 37.5 37.5 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note2) | MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 1
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 2
VOH Output HIGH Voltage 24 Volts Voe =MIN, Igy =-1.5mA, ViN =08V 2
VoL Output LOW Voltage 0.4 Volts Vee =MIN, lgL =60 mA, V| = 2.0V 1
100 A \Y =MAX., VN =24V
IiH Input HIGH Current H cc IN Each Input 4
1.0 mA Vee = MAX, VN =55V
ho Input LOW Current -4.0 mA Vee = MAX., Vi = 0.4 V, Each Input 3
| Output Short Circuit Current 20 125
- - mA \Y =MAX. 5
08 (Note 3) ce
IcCH Supply Current HIGH 10.4 16 mA Vee = MAX, VN =0V
lccL Supply Current LOW 25 40 mA Vee = MAX., VIN=45V
SWITCHING CHARACTERISTICS (T 5 = 25°C)
LIMITS . TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS S
MIN. TYP. MAX. FIGURE
tPLH Turn Off Delay Input to Output 6.5 12 ns V¢e = 5.0V
t Turn On Delay Input to Output 8.5 12 ns CL=25pF T
PHL y Inp P E R =930
NOTES:

(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vg = 5.0 V, 25°C,
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD TTL/SSI « 9N40/5440, 7440

DIP (TOP VIEW)

DUAL 4-INPUT NAND BUFFER

GND

1 10

18!

LOGIC AND CONNECTION DIAGRAM

FLATPAK (TOP VIEW)

o

]

14 13 12 1
Vee NG
FEFARFEEE

C

l r
CICICIEGIEIE "
NC GND u
2

L
] =

B =
L
~[L

SCHEMATIC DIAGRAM
(EACH GATE)

Vee O
Q1008
<R
< 4
Q4
AO—
ineuTS 4 B0
po——4 :
Dy D3 |04

3

OUTPUT
Y

Vee &—O0GND
Positive logic: Y = ABCD
NC — No internal connection. Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

PARAMETER 9N40XM/5450XM 9N40XC/7440XC UNITS

MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Voc 45 5.0 6.5 4.75 5.0 5.26 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each Output, N 30 30 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FrasT
MIN. | (Note 2) MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 1
VIL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage 2
VoH Output HIGH Voltage 2.4 3.3 Volts Veg=MIN, Igg =-1.2mA, V|N =08 V 2
VoL Output LOW Voltage 0.28 0.4 Volts | Vgg=MIN,, lgL =48 mA, Viy=2.0V 1
40 A Vee = MAX, ViN=24V
IR Input HIGH Current B cc IN Each Input 4
1.0 mA Vee = MAX., V=55V
hL Input LOW Current -1.6 mA Ve = MAX., Vin = 0.4 V, Each Input 3
Output Short Circuit Current | =20 -70 A 9N40/5440
los utput Short Circuit Curren m / VGG = MAX. 5
(Note 3) -18 -70 mA 9N40/7440
IccH Supply Current HIGH 4.0 8.0 mA Vee = MAX., ViN=0V 6
lccL Supply Current LOW 17 27 mA Vee = MAX., Vi =5.0V 6
SWITCHING CHARACTERISTICS (Tp = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS FlauRe
MIN. TYP. MAX.
tPLH Turn Off Delay Input to Output 13 22 ns Vec=5.0V
CL=15pF A
tPHL Turn On Delay Input to Output 8.0 15 ns RL=133Q
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limitsare at Voc=5.0V, 25°C.
(3) Not more than one output should be shorted at a time.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9540/54540, 74540

DUAL 4-INPUT NAND BUFFER

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
DIP (TOP VIEW) (EACH GATE)

E EFREEE

INPUTS
A

B O-
B |8 B a8 [ co
NC GND D O—
NC—No internal connection.
Positive logic: Y = ABCD = =
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
9S40XM/54S40XM 9S40XC/74S40XC
PARAMETER - UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 4.5 5.0 5.5 4,75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 75 °c
Fan Out From Each Output 37.5* 37.5* U.L.

*37.5 (U.L.) is the LOW drive factor and 75 (U.L.) is the HIGH drive factor.
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. (Note 2) MAX.
VIH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Voltage
Vi Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
vVeb Input Clamp Diode Voltage -0.65 -1.2 Volts Vee = MIN,, finy = -18mA
VoH Output HIGH Voltage M 25 34 Volts Vee = MIN., IoH = -3.0mA, V| = 0.8V
. XC 2.7 3.4
VoL Output LOW Voltage ' 0.4 0.5 Volts Ve = MIN,, 1o = 60mA, VN = 2.0V
I {nput HIGH Current 10 100 uA Vee =MAX, VINZ 27V | e, Input
1.0 mA Ve = MAX,, V|N = 5.5V
L Input LOW Current -2.5 -4.0 mA Vce = MAX,, VN = 0.8V Each Input
los Ou(ts::esg)ort Circuit Current 50 150 298 mA Vee = MAX., VouT = OV
IccH Supply Current HIGH 8.2 18.0 mA Vee = MAX,, VN =0V
lccL Supply Current LOW 27.2 44.0 mA Ve = MAX., Inputs Open

SWITCHING CHARACTERISTICS (Tp = 25°C)

YMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
s MIN. TYP. MAX. FIGURES
tPLH Turn Off Delay Input to Qutput | 2.0 4.0 6.5 ns Vce =50V
DD
tPHL Turn On Delay Input to Output 20 4.0 6.5 ns CL = 50pF

7
NOTES:
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.
(2) Typical limits are at Vg = 5.0V, 25°C.
(3) Not more than one output should be shorted at a time.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H50/54H50, 74H50 « 9H51/54H51, 74H51

DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

vee 18

mIEEn lll—OIl[?ll?l

X X 1 1c oy

2A 28 2C 2D 2Y GND

FLATPAK (TOP VIEW)

1 1IC 1Y GND 2
14 13 12 11 10

LA

2¢
8

Tl

1A Vce 1B 2A 2B

1
x

I

Positive logic: " Y = (AB) + (CD) + (X)
(X = Output of 9H60/54H60, 74H60 or
9H62/54H62, 74H62)

NOTES:
(a)
(b)
(c)
(d)

the 9H51/54H51, 74H51,

(e)

inputs.

Component values shown are typical.

Both expander inputs are used simultaneously for expanding.
If expander is not used leave X and X pins open.

Expander inputs X and X are functional on the 9H50/54H50, 74H50 circuits only. Make no external connection to X and X pins of

RECOMMENDED OPERATING CONDITIONS

INPUTS

GATE | OF
IHEO/54H50,
74H50 ONLY
{SEE NOTE d)

SCHEMATIC DIAGRAM
(EACH GATE)

0 0,
Jra— o E?J“
80—

N B

A total of four 9H60/54H60, 74H60 expander gates or one 9H62/64H62, 74H62 expander gate may be connected to the expander

9H50XM/54H50XM 9HB50XC/74H50XC
PARAMETER 9H51XM/54H51XM 9H51XC/74H51XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -b5 25 125 0 25 70 °C
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATUR

E RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note2) | MAX.
ViH input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 21
(Note 4)
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage 22
(Note 5)
VOH Output HIGH Voltage 2.4 Volts Vcec =MIN., IgH =-0.5mA, V|y =08V 22
VoL Output LOW Voltage 0.4 Volts | Ve =MIN., IgL =20 mA, Vi = 2.0 V 21
50 A Vee = MAX., ViN=24V
hH Input HIGH Current d cc IN Each Input 24
1.0 mA Vce = MAX., ViN =55 V
T8 Input LOW Current ~2.0 mA Vee = MAX., VN = 0.4V, Each Input 23
los Output Short Circuit Current -40 -100 mA Ve = MAX. 25
{Note 3)
lccH Supply Current HIGH 8.2 12.8 mA Vee = MAX, Viy=0V 27
lecL Supply Current LOW 15.2 24 mA Vee = MAX, VN =45V 26
NOTES:

(1)} For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. Expander pins are open.
(2) Typical limits are at Veg=5.0V, 25°C.
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
(4) Required at both input terminals of either AND section to ensure LOW level at output.

(56) Required at one input terminal of each AND section to ensure HIGH level at output.
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H50/54H50, 74H50 « 9H51/54H51, 74H51

ELECTRICAL CHARACTERISTICS (9H50/54H50 Circuits Only) Using Expander Inputs, Voc =4.5 V, Ta = -55°C

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. | TYP. | MAX. FIGURE
hNX Expander-Node Input Current ~5.85 mA Vx =14V 104
v Base-Emitter Voltage of 1.0 Volts | IgL =20 mA, 11 =700 uA, R =0 29
BE(Q) Output Transistor Q ) ol oL =<UmA 11 A, R =09

VOH Output HIGH Voltage . 2.4 Volts | IgH = -500 uA, 17 =320 A, Ip = -320 pA 30
VoL Output LOW Voltage 04 Volts loL =20 mA, |1 =470 uA, R1 =680 29

ELECTRICAL CHARACTERISTICS (9H50/74H50 Circuits Only) Using Expander Inputs, Voc =4.75V, Ta = o°C

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS Fl E
MIN. | TYP. | MAX. GUR
LINX Expander-Node Input Current -6.3 mA Vx =14V 104
v Base-Emitter Voltage of 1.0 Voits | lgL =20 mA, 17 = 1.1 mA, Rq =09 29
. S =20mA, 11 = 1.1 mA, =
BE(Q) Output Transistor Q oL 1 1
VOH Output HIGH Voltage 2.4 Volts | IgH =-500 pA, 17 =570 uA, I3 = -670 uA 30
VoL Output LOW Voltage 04 Volts loL =20 mA, 11 =600 uA, Rq =63Q 29
SWITCHING CHARACTERISTICS, Expander Pins are Open (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
MIN. TYP. MAX.
tPLH Turn Off Delay Input to Output 6.8 1" ns Vee=6.0V
CL =25pF T
tPHL Turn On Delay Input to Output 6.2 1 ns RL =280Q
SWITCHIMNG CHARACTERISTICS (9H50/564H50, 74H50 Circuits Only) (Ta = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIG
MIN. | TYP. |MAX. URE
t Turn Off Delay Input to Output 11 Vec =50V
m € n o Outpu ns
PLH u ay Inpu p CL = 25 oF ,
Turn On Delay | ) 7.4 AL = 2800
tPHL urn On Delay Input to Output K ns *Cy = 15 pF *MM & NN
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FAIRCHILD TTL/SSI « 9N50/5450, 7450 « 9N51/5451, 7451

EXPANDABLE DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

{See Note d)
v, _—
cC 1B X X

1A 2a 2B 2C 20 2Y GND

Positive logic:

NOTES:

D 1c 1y .

FLATPAK (TOP VIEW)

[ 1Y GND 2Y 20 2C
14 13 12 11 10 8

Laaian

imanie;

<0

<
[2])
2]

]
8~

P —
~
B s

P

=
1

X
ee

(See Note d)

Y = (AB) + (CD) + (X)
(X = Output of 9N60/5460, 7460)

(a) Component values shown are typical.
(b) Both expander inputs are used simultaneously for expanding.
(c) Ilf expander is not used leave X and X pins open.

(d) Make no external connection to X and X pins of the 9N51/5451, 7451.

GATE 10F

9N50/5450, 7450 ONLY

(See Note d}

B O
INPUTS{C o

Vee ©

SCHEMATIC DIAGRAM

(EACH GATE)

36k $1.6kQ
<

< 36k
R R p:
1 > R3

< Ry

X O

AN -

Ao—4

DO

(e) A total of four expander gates can be connected to the expander inputs.

RECOMMENDED OPERATING CONDITIONS

Y OUTPUT

GND

9NS0XM/5450XM 9N50XC/7450XC
PARAMETER ONB1XM/5451 XM ING1XC/7451XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage VCC 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each Qutput, N 10 10 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note 2) | MAX.
VIH Input HIGH Voltage (Note 4) 2.0 Volts Guaranteed Input HIGH Voltage 21
ViL Input LOW Voltage (Note 5) 0.8 Volts | Guaranteed Input LOW Voltage 22
VoH ‘Output HIGH Voltage 24 3.3 Volts Ve = MIN,, IoH = -0.4mA,VyN=08YV 22
VoL | Output LOW Voltage 0.22 0.4 Volts | Vce = MIN., IgL = 16 mA, Vyy = 2.0 V 21
HH Input HIGH Current 40 KA Vee = MAX. ViN =24V Each Input 24
10 mA VGG =MAX., ViN=55V
e Input LOW Current -1.6 mA Vee = MAX., ViN=0.4V, Each Input 23
Output Short Circuit Current -20 -b5 mA 9N50/5450; 9N51/5451
los Vce = MAX. 25
(Note 3) -18 -65 mA 9N50/7450; 9N51/7451
IccH Supply Current HIGH 4.0 8.0 mA Ve =MAX, ViN=0V 26
IccL Supply Current LOW 7.4 14 mA Ve =MAX.,ViN=5.0V 27
NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. Expander inputs X and X are open.

(2) Typical limits are at Vg = 5.0 V, 256°C.

(3) Not more than one output should be shorted at a time.
(4) Required at both input terminals of either AND section to ensure LOW level at output..

(5) Required at one input terminal of each AND section to ensure HIGH level at output.
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FAIRCHILD TTL/SSI o 9N50/5450, 7450 « 9N51/5451, 7451

ELECTRICAL CHARACTERISTICS (9N50/5450 CIRCUITS), Using Expander Inputs, Vg =4.5V, Tp = -55°C

" LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. | TYP. | MAX. FIGURE
Ix Expander Current 29 mA V1=04V,IoL=16mA 28
v Base-Emitter Voltage of 1.0 | Volits | IoL=16mA, 17 =0.41 mA, Rq =02 29
. S = =0. , =
BE(Q) Output Transistor Q ° oL mA. 1 m 1
VOH Output HIGH Voltage 2.4 3.3 Volts loH = -400 A, 17 =0.16 mA, 12 = -0.15 mA 30
VoL Output LOW Voltage 0.22 ‘0.4 Volts loL =16 mA, I1 =0.3mA, R1 = 1382 29
ELECTRICAL CHARACTERISTICS (9N50/7450 CIRCUITS), Using Expander Inputs, Vog =4.75 V, Tp =0°C
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. [ TYP. | MAX. FIGURE
Ix Expander Current 3.1 mA V1=04V,lgL=16mA 28 )
v Base-Emitter Voltage of 1.0 | Volts | 1oL =16 mA, I1 =0.62 mA, Rq = 0Q 29
B olts = mA, = (. mA, =
BE(Q) Output Transistor Q oL 1 1
VoH Output HIGH Voltage 2.4 3.3 Volts | 1gH = —-400 uA, |1 =270 uA, 12 = 270 pA 30
VoL Output LOW Voltage 0.22 04 Volts loL =16 mA, 11 =0.43 mA, Rq = 130Q 29
SWITCHING CHARACTERISTICS (T p = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. | TYP. | MAX. FIGURE
tPLH Turn Off Delay Input to Output 13 22 ns Vec =50V
CL=15pF A
tPHL Turn On Delay Input to Output 8.0 15 ns R =400
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FAIRCHILD HIGH SPEED TTL/SSI « 9H52/54H52, 74H52

EXPANDABLE 2-2-2-3-INPUT AND-OR GATE

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM

DIP (TOP VIEW) FLATPAK (TOP VIEW) way gme eong 'O
8 X Y GND NC ! H *
1'_4 13 12 11 10 9 -B_ '—i

= - r‘j’a
3‘110 tg
INPUYSf;

L 1 ®a \%O oo
1 2 3 4 5 6 7

Positive logic: Positive logic:
Y = (AB) + (CDE) + (FG) + (HI) + (X) Y = (AB) + (CD) + (EF) + (GHI) + (X)
(X = Output of 9H61/54H61, 74H61)

NOTES:

(a) Component values shown are typical.

(b) A total of six expander gates imay be connected to the expander input X.
(c) NC — No internal connection.

RECOMMENDED OPERATING CONDITIONS

9H52XM/54H52XM 9HB2XC/74H52XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -b5 25 125 0 25 70 °C
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH Voltage 105
(Note 4)
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 106
(Note 5)
VOH Output HIGH Voltage 2.4 Volts | Voc=MIN., IgpH=-05mA, V|y=20V | 105
VoL Output LOW Voltage 0.4 Volts Vee =MIN, IgL =20 mA, ViN =08V 106
50 wA Vo = MAX., VN =24 V
lH Input HIGH Current o —y Voo SMAX, VN <55V Each Input 108
L Input LOW Current -2.0 mA Vee = MAX., ViNn = 0.4 V, Each Input 107
los Output Short Circuit Current -40 -100 mA Vece = MAX, ViN=45V 109
(Note 3)
lccH Supply Current HIGH 20 31 mA Vee =MAX, ViN=4.5V 110
fccL Supply Current LOW 15.2 24 mA Vee = MAX., VN =0V 110

I(\!Ic)rrFEoSr conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type. Expander pin is open.

(2) Typical limits are at Vge = 5.0 V, 25°C.

(3) Duration of short-circuit test should not exceed 1 second.

(4) Required at all input terminals of one AND section to ensure HIGH level at output.

(5) Required at one input terminal of each AND section to ensure LOW level at output.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H52/564H52, 74H52

ELECTRICAL CHARACTERISTICS (9H52/54H52 Circuits Only) Using Expander Inputs, Vec =4.5 V

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
MIN. | TYP. MAX.
lINX Expander-Node Input Current -2.7 -45 mA ’
Vx =1.0 V, IgH = =500 uA, Ta =-55°C 11
VOH Output HIGH Voltage 2.4 Volts
VoL Output LOW Voltage 0.4 Volts | lyyx = =300 uA,lgL =20 mA, Ta = 125°C | 112

ELECTRICAL CHARACTERISTICS (9H52/74H52 Circuits Only) Using Expander Inputs, Vo =4.75 V

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
MIN. | TYP. | MAX.
HINX Expander-Node Input Current -2.9 -56.35 mA R
Vx =10V, loq =-600 uA, TAo=0"C 11
VOH Output HIGH Voltage 2.4 Volts
VoL Output LOW Voltage 0.4 Volts X = =300 uA, loL =20 mA, Ta =70°C 112

SWITCHING CHARACTERISTICS, Expander Pin is Open (Tp = 25°C)

LIMITS ' TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
. ) MIN. | TYP. [ MAX.
tpLH Turn Off Delay Input to Output 10.6 15 ns Vee =50V
CL=25pF T
tPHL Turn On Delay Input to Output 9.2 15 ns R =280Q
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
MIN. | TYP. | MAX.
Turn Off Delay Input to Out 14.8 Vec=50V
. n
tPLH urn elay Input to Output s CL = 25 pF
Turn On Delay Input to Output 9.8 AL - 2809 Y
tPHL urn On Delay Input to Outpu . ns *Cy = 16 pF *MM & NN
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FAIRCHILD HIGH SPEED TTL/SSI « 9H53/54H53, 74H53 « 9H54/54H54, 74H54

EXPANDABLE 2-2-2-3 INPUT AND-OR-INVERT GATE

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
DIP (TOP VIEW) FLATPAK (TOP VIEW) o
(SEE NOTE d) W v ow & F & A s e
vec B X X | H Y 1:11312111095
1 =
P14

248384083, 0
TAHS GHLY o ouTPUT
(6EE WOTE a) 143
3.6k

Re

@[ |
-
Ato—y 1
> 280, ZXog é!ng %ﬂ. %m o 310 S

| - 08 Zrngi ,
T o
. =
c

~[

———
(SEE NOTE d}

Positive logic: Y = (AB) + (CD) + (EFG) + (HI) E (X)
(X = Output of 9H60/54H60, 74H60 or
9H62/54H62, 74H62)

NOTES:

(a) Component values shown are typical.

(b) Both expander inputs are used simultanesously for expanding.

(c) f expander is not used leave X and X pins open.

(d) Expander inputs X and X are functional on the 9H53/64H53, 74H63 circuits only. Make no external connection to X and X pins

of the 9H54/54H54, 74H54,
(e) A total of four 9H60/54H60, 74H60 expander gates or one 9H62/64H62, 74H62 expander gate may be connected to the expander
inputs.

RECOMMENDED OPERATING CONDITIONS

9HE3XM/64HE3XM 9HB3XC/74H53XC
PARAMETER 9HE4XM/54H54XM 9H54XC/74H54XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Input Loading for Each Input 1.25 1.25 uU.L.
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Pac'kaging tnformation Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)
LIMITS ) TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. [ {Note2) | MAX.
VIH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH Voltage 21
(Note 4)
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW Voltage 22
(Note 5)
VoH Output HIGH Voltage 24 Volts Vee = MIN, IoH =~0.5 mA, Vin =0.8 V 22
VoL Output LOW Voltage 0.4 Volts Vee =MIN, gL =20 mA, VN =20V 21
| Input HIGH Current 50 uA Vee = MAX. VIN=24V | £ input 24
n urren ach Inpu
IH putH. 1.0 mA | Voc =MAX., VN =55V P
L Input LOW Current -2.0 mA Vee = MAX., Vi = 0.4 V, Each Input 23
los Output Short Circuit Current -40 -100 mA Vee = MAX. 25
(Note 3)
ICCH Supply Current HIGH 7.1 1 mA Vee = MAX., Vin=0V 27
lccL Supply Current LOW 94 14 mA Vee = MAX, VN =45V 26

NOTES:
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. Expander pins are open.

(2) Typical limits are at Vo = 5.0 V, 26°C.

(3) Duration of short-circuit test should not exceed 1 second.

(4) Required at all input terminals of one AND section to ensure LOW level at output.
(5) Required-at one input terminal of each AND section to ensure HIGH level at output.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H53/54H53, 74H53 « 9H54/54H54, 74H54

ELECTRICAL CHARACTERISTICS (9H53/S4H53 Circuits Only) Using Expander tnputs, Vog =45V, Tp = -56°C

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE

MIN. TYP. | MAX

IINX Expander-Node Input Current -5.85 mA Vx =14V 104

Base-Emitter Voltage of
Vv 1.0 Volt | = A, 4 =700 A, R4 =0Q 29
BE(Q) Output Transistor Q s oL=20m 1 # 1

VOH Output HIGH Voltage 2.4 - Volts IoH = -500 uA, 14 =320 uA, Ip = -320 A 30

VoL Output LOW Voltage 0.4 Volts | 1oL =20 mA, |1 =470 uA, Rq = 689 29

ELECTRICAL CHARACTERISTICS (9H53/74H53 Circuits Only) Using Expander Inputs, Vee =475V, Ta=0°C

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
MIN.| TYP. | MAX,

HNX Expander-Node Input Current -6.3 mA Vx =14V 104

Base-Emitter Voltage of
VBE(Q) vorag 1.0 Volts | loL =20 mA, I = 1.1 mA, Ry = 0Q 29
Qutput Transistor Q

VOoH Output HIGH Voltage 2.4 ) Volts 10H = =500 uA, 11 =570 uA, 1o = -570 uA 30

VoL Output LOW Voltage 0.4 Volts | 1o =20 mA, |1 =600 uA, Rq =630 29

SWITCHING CHARACTERISTICS, Expander Pins are Open (Tp = 25°C)

LIMITS TEST
SYMBOL PARAMETER . UNITS TEST CONDITIONS FIGURE
MIN. | TYP. | MAX.
tpLH Turn Off Delay Input to Output 7.0 11 ns Vce = 5.0V
CL=25pF T
tPHL Turn On Delay Input to Output 6.2 1 ns R =280Q

SWITCHING CHARACTERISTICS (9H53/564H53, v74H53 Circuits Only) (Tp =26°C)

LIMITS - TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
MIN, TYP. MAX.
t Turn Off Delay Input to Output 1.4 Vec=S.0 v
e K
PLH urn ay Input to Outpu CL =25pF U
Ri =280Q

tPHL Turn On Delay Input to Qutput 7.4 *Cy = 16 pF *MM & NN
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FAIRCHILD TTL/SSI « 9N53/5453, 7453 « 9N54/5454, 7454

DIP (TOP VIEW)

Positive logic:

EXPANDABLE 4-WIDE 2-INPUT AND-OR-INVERT GATE

LOGIC AND CONNECTION DIAGRAM

=
w
N

—|
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—FH
—1
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|

[T

1
X X

——
SEE NOTEd

Y = (AB) + (CD) + (EF) + (GH) + (X)
(X = Output of 9N60/5460, 7460)

I

NOTES:
(a) Component values shown are typical.

oo —
o~

. —

cc

(b) Both expander inputs are used simultaneously for expanding.
(c) If expander is not used leave X and X pins open.
(d) Make no external connection to X and X pins of the 9N54/5454, 7454.
(e) A total of four expander gates can be connected to the expander inputs.

(f) NC — No internal connection.

RECOMMENDED OPERATING CONDITIONS

FLATPAK (TOP VIEW)

9N53/5453, 7453
ONLY (See Note d)

SCHEMATIC DIAGRAM
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9N53XM/5453XM ON53XC/7453XC
PARAMETER 9N54XM/56454XM 9NG4XC/7454XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voc 4.5 5.0 5.5 4.75 5.0 5.26 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan-Out from Each Output, N 10 10 uU.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note 2) | MAX.
ViH Input HIGH Voltage (Note 4) 2.0 Volts | Guaranteed Input HIGH Voltage 21
ViL Input LOW Voitage (Note 5) 0.8 Volts | Guaranteed Input LOW Voltage 22
VOH Output HIGH Voltage 24 3.3 Volts | Vgg =MIN,, IpH=-04mA,V|N=08V 22
VoL | Output LOW Voltage 0.22 0.4 Volts | Vec=MIN,, g =16 mA, V |y =20V 21
40 A Vce = MAX.,VIN=24V
||H Input HIGH Current © cc IN Each Input 24
1.0 mA | Ve = MAX,V|N=5.5V
L Input LOW Current -1.6 mA Vee = MAX., ViN = 0.4V, Each Input 23
Output Short Circuit Current -20 -55 mA 9N53/5453; 9N54/5454
los Vee = MAX. 25
(Note 3) -18 -55 mA 9N53/7453; 9N54/7454 |
lccH Supply Current HIGH 4.0 8.0 mA Voo = MAX, VIN=0V 26
|CC|_ Supp|y Current LOW 5.1 95 mA VCC = MAX., V|N =50V 27
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. Expander inputs X and X are open.

(2) Typical timits are at Vo = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.
(4) Required at both input terminals of one AND section to ensure LOW level at output.
(5) Required at one input terminal of each AND section to ensure HIGH level at output.
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FAIRCHILD TTL/SSI « 9N53/5453, 7453 « 9N54/5454, 7454

ELECTRICAL CHARACTERISTICS 9N53/5453 CIRCUITS, Using Expander Inputs, Voo = 4.5 V, T = 55°C

LIMITS TEST

SYMBOL PARAMETER MIN. | TYP. | MAX. UNITS TEST CONDITIONS FIGURE
Ix Expander Current 29 mA V1=04V,lgL=16mA 28
Vag(q) | CoserEmitter Voltage of 1.0 | Voits | 1oL =16 mA, I7 =0.41 mA, Rq = 0Q 29

Output Transistor Q
VOH Output HIGH Voltage 2.4 33 Volts | 1oy = ~400 pA, 11 =0.15 mA, 17 = -0.15 mA 30
VoL Output LOW Voitage 0.22 04 Volts loL =16 mA, 11 =0.3mA, R = 1380 29

ELECTRICAL CHARACTERISTICS 9N53/7453 CIRCUITS, Using Expander Inputs, Vcc=4.75V, Ta = 0°C
LIMITS TEST

SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. | TYP. | MAX. FIGURE
Ix ) Expander Current 3.1 mA | V1=04V,IgL=16mA 28
v Base-Emittar Voltage of 1.0 | Volts | gL =16 mA, 17 = 0.62 mA, Rq = 0Q 29
B Oits = mA, =0. mA, =
‘ BE(Q) Qutput Transistor Q oL 1 1
VOH Output HIGH Voltage 24 3.3 Volts IoH = —400 pA, 11 =270 A, |9 = =270 pA 30
VoL Output LOW Voltage 0.22 04 Volts loL=16mA, I1 =043 mA, Rq = 130 29
SWITCHING CHARACTERISTICS (T p = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. | TYP. [ MAX. FIGURE
tPLH Turn Off Delay Input to Output 13 22 ns Vee =50V
CL=15pF A
tPHL Turn On Delay Input to Output 8.0 15 ns R = 400Q
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LPTTL/SSI 9L54
LOW POWER AND-OR-INVERT GATE

DESCRIPTION — The Low Power TTL/SSI 9L54 is a four wide, 2-2-2-3-input AND-OR-INVERT

Gate. It is designed for low power and medium speed operation.

TYPICAL POWER DISSIPATION OF 10 mW

TYPICAL DELAY OF 25 ns

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS
HIGH CAPACITIVE DRIVE CAPABILITY

TTL COMPATIBLE

ALL CERAMIC “HERMETIC"” PACKAGES

PIN NAMES

HIGH
0.75 U.L.[0.38 U.L.
10U.L.

INPUTS (Pins 1, 2,3,4,5,6,9,10,13)
OUTPUT (Pin 8)

1 Unit Load (U.L.) = 40uA HIGH/1.6 mA LOW.

LOADING
LOW

25U.L.

SCHEMATIC DIAGRAM

Vee

Vee =
Rg

X

5 0—

6 o— Typical Resistor Values
?E R,=R,=R, =R, =10.4 k
= = = R, = 3.2kQ

R, =600 Q
R, =320 ©
R, = 16 k
R, == 2.66

<

LOGIC SYMEOL

>0_,8

Vee = Pin 14
Gnd =Pin7

CONNECTION DIAGRAMS

DIP (TOP VIEW)

\_/

1 &= Vee £ 14

2 [ — 13

3 NCET 12

4 NelEd 1

5 [ —11 10

s EEI-:I 9

7 GND 1 8
FLATPAK (TOP VIEW)
C 1l r -
—] Yoo 17 13
— Ne 1 12
 — NCl— 11
—] E]_L: 1
— GND l_] [—1 9

IT |1

L ] 8

NC = No Internal Connection
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FAIRCHILD LPTTL/SSI* 9L54

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —05Vto+5.5V
*Input Current (dc) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V value
Output Current (dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V)
PART NUMBER VIN. TvP. VIAX. TEMPERATURE
9L54XM 4.5V 5.0V 5.5V —55°C to 125°C
gL54XC 4,75V 5.0V 5.25V 0°C to 75°c‘

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) (See Notes 1 & 2)

SYMBOL PARAMETER MIN. |TYP. (Nol;L“gl)Ts MAX. UNITS CONDITIONS
VoH Output HIGH Voltage 2.4 3.3 Volts Vee = MIN, Igy =-0.4 mA,
Vin = ViL
VoL Output LOW Voltage 0.1 0.3 Volts Vee=MIN, g =4.0mA,
Vin=ViH
ViH Input HIGH Voltage 2.0 Volts Guaranteed input logical HIGﬁ;l
voltage for all inputs
ViL Input LOW Voltage 0.7 Voits Guaranteed input logical LOW
voltage for all inputs
'TH Input LOW Current -0.38 -0.6 mA Vee = MAX,, V=03V
ln Input HIGH Current 3.0 30 MA Vee = MAX,, V|Ny=24V
1.0 mA Vee =MAX., Viy =55V
Isc Output Short Circuit -10 —-22 —40 mA Vee = MAX, Voyt =00V
(Note 4) Current Inputs grounded.
lce Power Supply Current 2.6 3.7 mA Vce = MAX,, Inputs HIGH
1.6 2.7 mA Vee = MAX,, Inputs LOW
tPLH Turn Off Delay, 28 ns Vee =50V, See Fig. 1
tPHL Turn On Delay 22 ns C_=15pF

NOTES: -

(1) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ’worst case’’ conditions.

(2) The specified LIMITS represent the ‘‘worst case’’ value for the parameter., Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable
system operating ranges.

(3)  Typical limits are at Vgc= 5.0V, 25°C, and max. loading.

(4) Not more than one output should be shorted at a time.

Fig. 1 SWITCHING TIME WAVEFORM

Vout
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FAIRCHILD HIGH SPEED TTL/SSI « 9H55/54H55, 74H55

EXPANDABLE 4-INPUT AND-OR-INVERT GATE

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
DIP (TOP VIEW) FLATPAK (TOP VIEW) Wit
2275 $750 $2.75 $60
Py i %o a
) X Y GND NG X H -
41312 U109 8 EXPANOER ’iz J
n ” ” " n SEE CNOTE L
| | T T 16
L e o o> oF|
INPUTS zz %ti z: 'P'j -
— 3 I OUTRUT Y
po———— »-N———~OH

|

S

i

™ o o]
s
FAN

1 6 7 470 364
A veo F G 8 W GND
0
Positive fogic: Y = (ABCD) + (EFGH) + (X)
X = Output of 9H60/54H60, 74H60 or 9H62/54H62, 74H62.
NOTES:
(a) Component values shown are typical.
(b) Both expander inputs are used simultaneously for expanding.
{c) If expander is not used leave X and X pins open.
(d) A total of four 9H60/54H60, 74H60 expander gates or one 9H62/64H62, 74H62 expander gate may be connected to the expander
inputs.
(e) NC — No internal conneaction,
RECOMMENDED OPERATING CONDITIONS
9H55XM/54H55XM 9HB5XC/74H55XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vcg 45 5.0 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 -0 25 70 °C
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note2) | MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage 21
(Note 4)
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage 22
(Note 5)
VoH Output HIGH Voltage 2.4 Volts Vee =MIN, Igy =~05 mA, Vi =08 V 22
VoL Output LOW Voltage 0.4 Volts Vee =MIN, loL=20mA, VN =20V 21
50 A \Y =MAX., ViN=24V
l{H Input HIGH Current ® cc IN Each Input 24
1.0 mA Vee = MAX., ViN=556V
hiL Input LOW Current -2.0 mA Ve = MAX., ViNn = 0.4V, Each Input 23
los Output Short Circuit Current -40 -100 mA Vee = MAX. 25
(Note 3)
lccH Supply Current HIGH 4.5 6.4 mA Vee = MAX., ViN=0V 27
IccL Supply Current LOW 7.5 12 mA Vee = MAX., VN =45V 26

NOTES:
(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. Expander pins are open.

(2) Typical limits are at Voc = 5.0 V, 26°C.

(3) Duration of short-circuit test should not exceed 1 second.

(4) Required at all input terminals of either AND section to ensure LOW level at output.
(56) Required at one input terminal of each AND section to ensure HIGH level at output,
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FAIRCHILD HIGH SPEED TTL/SSI « 9H55/54H55, 74H55

ELECTRICAL CHARACTERISTICS (9H55/54H55 Circuits Only) Using Expander Inputs, Voc =4.5 V, Tp = -55°C

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. [ TYP. | MAX. FIGURE
hiNX Expander-Node Input Current -5.85 mA VX =14V 104

Base-Emitter Voltage of :
\Y . Volt | =2 A l11=7 A, R1 =00 29
BE(Q) Output Transistor Q 10 o OL = 20mA, 1y =700k 1

VOH Output HIGH Voitage 2.4 Volts | IgH =-500 A, I =320 uA, Ip =-320uA | 30

VoL Output LOW Voltage 0.4 Volts IoL =20 mA, 11 =470 kA, Ry = 68% 29

ELECTRICAL CHARACTERISTICS (9H55/74H55 Circuits Only) Using Expander Inputs, Vg =4.75V, Tp = 0°C

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
MIN. | TYP. | mMAX. G

HNX Expander-Node Input Current -6.3 mA Vx =14V 104

Base-Emitter Voltage of
v 1.0 Volt | =20 mA, 171 = 1.1 mA, R{ =0Q 29
BE(Q) Qutput Transistor Q ol oL m 1 m 1

VOH Output HIGH Voltage 24 Volts loH =-500 A, |1 =670 uA, 12 =-570 uA 30

VoL Output LOW Voltage 0.4 Volts loL =20 mA, |1 =600 uA, R1 =63Q 29

SWITCHING CHARACTERISTICS, Expander Pins are Open (T = 25°C)

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
MIN. | TYP. | MAX.
tPLH Turn Off Delay Input to Qutput 7.0 11 ns Vec =50V
CL =25pF T
tPHL Turn On Delay Input to Output 6.5 11 ns R =280Q

SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
MIN. | TYP. MAX.
t Turn Off Delay Input to Output 114 Vec =50V
rm n o . ns
PLH u elay Inpu utpu CL = 25 pF U
Ry =280
tPHL Turn On Delay Input to Output 7.7 ns *CX =15 pF *MM & NN
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FAIRCHILD HIGH SPEED TTL/SSI « 9H60/54H60, 74H60

DUAL 4-INPUT EXPANDER

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

Vec 1D 1% 1x 2x 2X 20

Positive logic: X = ABCD when con-

FLATPAK (TOP VIEW)

2x
14

2X
13

2D GND

12 1 10 9
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SCHEMATIC DIAGRAM
(EACH EXPANDER)

Vee
2.75
i)
QUTPUT X
Ao Kk O 0UTPUT X
log
iNpuTs | B N «
o K
Do I(} O GND

nected to X and X pins of 9H50/54H50, Ll .
74H50; 9H53/54H53, 74H53 or X 1% 1A vge 1B 1C Component values shown are typical.
9H55/54H55, 74H55 circuit.
RECOMMENDED OPERATING CONDITIONS
9HB0XM/54HB60XM 9HB0XC/74H60XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Maximum number of expanders that may 4 4
be fanned in to one expandable AND OR
Invert Gate
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX.
VIH Input HIGH Voltage 2.0 Volts (Note 3) 31
ViL Input LOW Voltage 0.8 Volts (Note 4) 32
Ve =MIN, VIN=20V,V1=10V
0.4 Volts TaA= -55°C, IoN = 5.856 mA
Ta=0°C | =6.3mA
VonN On-State Output Voltage A ON m 31
Vee = MAX., VIN=2.0V,V1 =06V
0.4 Volts Ta=125°C, lon =7.85 mA
TA=70°C, IgoN=74mA
320 A Ta=-55°C | Vg =MIN, Vi =08V
lIOFF Off-State Output Current £ A = cc IN =08 32
570 RA Ta=0C V1 =45V,R=575Q
-470 A Ta=-556°C | Vee = MIN., VN =20V
loNn On-State Output Current a A — cc IN 33
-600 uA Ta=0C Vi=10V
50 A \% =MAX.,ViN=24V
HH Input HIGH Current # cc : VIN Each Input 34
1.0 mA Vee = MAX., ViN=5.5V
i Input LOW Current -2.0 mA Vee = MAX,, VN =04V, Each input 32
IcC(ON) On-State Supply Current 1.9 3.5 mA Vee = MAX., ViIN=45V,V1 =085V 35
ICCIOFF) Off-State Supply Current 3.0 4.5 mA Voo =MAX., ViN=0V,V] =085V 35
OUTPUT CAPACITANCE, Vo AND GND TERMINALS OPEN (Ta = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNIT TEST CONDITION
MIN. TYP. MAX. s S ONS FIGURE
Cx Effective Capacitance of 1.3 pF f=1MHz BB
Output Transistor Q4
NOTES:
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.
(2) Typical limits are at Vo = 5.0 V, 25°C.
(3) Required at all input terminals to ensure output is in the on state.
(4) Required at any input terminal to ensure output is in the off state.
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FAIRCHILD TTL/SSI « 9N60/5460, 7460

DUAL 4-INPUT EXPANDER

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH EXPANDER)
DIP (TOP VIEW) FLATPAK (TOP VIEW) outeuts ——
X
Vec 1D 1X 1X 2x 2X 2 2: 2X sz GlND f(o: 293 28A
plERininioiol r ﬁ " I—‘I " 1
J‘E%r'— TW
| | 4 [ 6] - I - ‘ on
1A 18 IC 2A 2B 2C GND ( —l
- B
INRIRRIRR ™
1 2 3 4 5 6 7
X X 1A Vge 181G 10 < o0

Positive logic: X = ABCD when connected to' X and X pins of if 21:
9N50/5450, 7450; 9N53/5453, 7453 circuit. Component values shown are typical.

RECOMMENDED OPERATING CONDITIONS

9NB0XM/5460XM 9NBOXC/7460XC
PARAMETER . UNITS
MIN. TYP. . MAX. MIN. TYP. MAX.
Supply Voltage Ve 45 50 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
Maximum number of expanders that may be 4 2
fanned-in to one expandable AND OR Invert Gate
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging |nformation Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note 2) | MAX.
ViH Input HIGH Voltage 2.0 Volts |Guaranteed Input HIGH Voltage 31
ViL Input LOW Voltage 0.8 Volts [Guaranteed Input LOW Voltage 32
Vece =MIN, Vi =2.0V
V1=10V,R=1.1kQ
VON On-State Output Voltage 04 | voits |1 . 31
Ta=-565°C
1Ta=0C
150 MA Ta=-55°C| Vce =MIN., VN =08V
| Off-State Output Current 32
OFF ate Mutput Burren [ 270 [uA [TA=0°C |V1=45V,R=12kQ
-0.3 mA |Ta=-55°C,Vgc=MIN,V|N=2.0V,V{=10V
R . 33
loN On-State Output Current 2043 mA VoG =475V, V|N=2.0V,V =10V
40 #A Voo =MAX.,V|y=24V
| - Each Input 34
IH tnput HIGH Current 70 | mA [Voo=MAX., ViN=565V P
L Input LOW Current -1.6 | mA Vee = MAX., VN =04 V, Each Input 32
Ice (on) | On-State Supply Current 1.2 | 25 [ mA [Vee=MAX.,V|y=5.0V,V{=085V 35
lcc (off)| Off-State Supply Current 2.0 4.0 mA Vee =MAX., VIN=0V,V1=085V 35
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. | TYP. | MAX. . FIGURE
tpLH *Turn Off Delay Input to Output 15 30 ns Vee=5.0V
CL =16 pF B
tPHL *Turn On Delay Input to Output 10 20 ns R =400
NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.
(2) Typical limits are at Vg = 5.0 V, 25°C,

*Through 9N50/5450, 7450; 9N53/5453, 7453.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H61/54H61, 74H61

TRIPLE 3-INPUT EXPANDER

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

Vee 3C 3B 3A 3X IX 2X

1A 18 1IC 2A 2B 2C GND

Positive logic: X = ABC

FLATPAK (TOP

1X 2X 3X GND 3C
14 13 12 11 10

1 L0 01

VIEW)

38 3n
9 8

it

T

o= H|

ol |

il

1 2 3 4
1 vec 2A

LIy m—
N

When connected to the X input of the 9H52/54H52, 74H52 circuit.

RECOMMENDED OPERATING CONDITIONS

SCHEMATIC DIAGRAM
(EACH EXPANDER)

AC
INPUTS {BO-
CO———d

Component values shown are typical.

OUTPUT

9H61XM/54HB1XM 9HB61XC/74H61XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vcg 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C

X = package type; F for Flatpak, D for Ceramic Dip, P for Piastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) | MAX.

ViH Input HIGH Voltage 2.0 Volts (Note 3) 114
ViL Input LOW Voltage 0.8 Volts {Note 4) 113

Vee =MIN, Vg =2V
VON On-State Output Voltage 1.0 Volts Tp =-65°C, IoN =4.5mA 114

Ta=0°C, lon =5.356 mA

Vee =MIN, VL =08V
I0FF Off-State Output Current 50 MA ce L 113

VOFF =22V, Ta = MAX.

50 uA Ve = MAX., Vi =24V
1 Input HIGH t Each Input 78
'H nput HIGH Curren 1.0 mA Voo = MAX., Viy =55V | oo ey
L Input LOW Current -2.0. mA Vee = MAX,, VN =04V, Each Input 79
lcclon) On-State Supply Current 11 16 mA Vee =MAX, ViN=45V 81
ICC(OFF) Off-State Supply Current 5.0 7.0 mA Vee = MAX, ViN=0V 81
OUTPUT CAPACITANCE, Voc AND GND TERMINALS OPEN (T =25°C)
LIMITS TEST
YM PARAMETER UNITS TEST CONDITIONS
SYMBOL MEN. TYP. MAX. FIGURE
Cx Effective Capacitance of 1.3 pF f=1MHz cC
Output Transistor Qq

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under

device type.
(2) Typical limits are at Vge = 5.0 V, 25°C.

(3) Required at all input terminals to ensure output is in the on state.
(4) Required at any input terminal to ensure output is in the off state.

recommended operating conditions for the applicable
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FAIRCHILD HIGH SPEED TTL/SSI « 9H62/54H62, 74H62

3-2-2-3-INPUT AND-OR EXPANDER

LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW) FLATPAK (TOP VIEW)

Vee 4 I H G F X C B X GND X J
14 13 12 11 10 9

Laann

T
IL o —

*
Positive logic: L u u LI u u el
X = (AB) + (CDE) + (FGH) + (14) S A A
A [ E Vec F G H

Positive logic:

_ X = (ABC) + (DE) + (FG) + (HIJ)
When connected to X and X pins of 9H50/54H50, 74H50; 9H53/54H53, 74H53 or 9H55/54H55, 74H55 circuit.

RECOMMENDED OPERATING CONDITIONS

SCHEMATIC DIAGRAM

o

INPUTS
D

EO

X X
oUTPUTS
Component values shown are typical.

9HB62XM/54H62XM 9HB62XC/74H62XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C

Maximum number of expanders that may
be fanned in to one expandable AND OR
Invert Gate

1

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP, UNITS TEST CONDITIONS (Note 1) F'TGESEE
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts (Note 3) 115
ViL Input LOW Voltage 0.8 Voits | (Note 4) 116
Vee=MIN, Viy =20V, V=10V
04 Volts TA =-55°C, IoN = 5.85 mA
- © oy
Von On-State Output Voltage TA=0C lon=63mA 115
Vee =MAX, ViN=2.0V,V1=0.6V
0.4 Volts | Tp =125°C, |gy =7.85 mA
TA=70°C, lgn=7.4mA
320 A TA=-55°C | Ve =MIN., V| =0.8V
IOFF Off-State Output Current a AT ce IN=08 116
570 uA Tao=0°C | V{=45V, R=5750
-470 uA Ta=-55"C [ Voc =MIN, V|y=2.0V
| On-State Output Current 17
ON P 600 WA TA=0C | V=10V !
| | £ HIGH © 50 uA Vee = MAX, VIN=24V Each | . 119
tH ned urrent 10 mA | Vec=MAX., Viy=565V | o P
L Input LOW Current -2.0 mA Vce = MAX,, VN = 0.4 V, Each Input 118
ICC(ON) On-State Supply Current 3.8 7.0 mA Vce =MAX., ViN=4.5V,V1=085V 120
ICC(OFF) | Off-State Supply Current 6.0 9.0 mA Vee =MAX., VIN=0V,V]1=085V 120
OUTPUT CAPACITANCE, Voc AND GND TERMINALS OPEN (T = 25°C)
LIMITS TEST
YMBOL PARAMETER UNITS TEST CONDITIONS
S MIN. TYP. MAX. FIGURE
CX Effective Capacitance of 1.3 pF f=1MHz BB
Output Transistor Q1
NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type. o
(2) Typical limits are at Voo = 5.0 V, 25°C.

(3) Required at all input terminals of one AND section to ensure output is in the on state.
(4) Required at one input terminal of each AND section to ensure output is in the off state.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S64/54S64, 74564

4-2-3-2-INPUT AND-OR-INVERT GATE

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

M EFEREACR

Positive logic: ABCD + EF + GHE + JK

RECOMMENDED OPERATING CONDITIONS

INPUTS

SCHEMATIC DIAGRAM

Vee

2.8k

SRR

<

n"m —-I0

Vee

2.8k

Vee

550

OUTPUT
Y

K O

All inputs have Schottky clamp diodes.
Component vaiues shown are typical.

9564 XM/54564XM 9S64XC/74564XC
PARAMETER UNITS
MIN. TYP. MAX. MIN TYP. MAX.
Supply Voltage Vge 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range ~-b5 25 125 0 25 75 °C
Input Loading for Each Input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST ?’\]OOI:E:TIONS
MIN. (Note 2} MAX.
VIH Input HIGH Voltage 2.0 Volits Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
Vep Input Clamp Diode Voltage —0.65 -1.2 Volts Vee = MIN, Iy = -18 mA
\"J Output HIGH Vol XM 25 34 Volt: \" MIN,, | 1.0mA,V 0.8V
utpu - = - =-1. , = 0:
OH P oltage XC 57 34 N cC OH IN
VoL Output LOW Voltage 0.35 0.5 Volts Vee =MIN, IgL=20mA, VN =20V
1.0 50 A Vee = MAX., VIN=2T7V
HH {nput HIGH Current £ ce IN
10 mA Vce = MAX., Vyy=6.5V
I Input LOW Current -1.4 -2.0 mA Veeo = MAX, VN =05V
Output Short Circuit Curreng,
| ! -40 —65 -100 A Vee = MAX., V =0V
os {Note 3) 8 m ce ouT
IccH Supply Current HIGH 7.0 12.5 mA Voo = MAX., VN =0V
lccL Supply Current LOW 8.5 16 mA Vee = MAX., (Note 4)

SWITCHING CHARACTERISTICS (Tp = 25°C)

SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
YM8 MIN. TYP. MAX. FIGURES
tpLH Turn Off Delay Input to Output 2.0 35 5.5 ns Vee =50V -
tPHL Turn On Delay Input to Output 2.0 35 5.5 ns CL=156pF

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
(2) Typical limits are at Vg = 5.0 V, 25°C.

(3) Not more than one output should be shorted-at a time.
(4) lccL is measured with all inputs of one gate open, and remaining inputs grounded.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S65/54565, 74565

4-2-3-2-INPUT AND-OR-INVERT GATE (WITH OPEN COLLECTOR)

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
DIP (TOP VIEW)

Vee

Vec

mimEininiainl
F * (
|| B |E1 |0 | |

GND

*OPEN COLLECTOR INPUTS 5

QUTPUT
Y

cCom»

Tm —-I o0

Positive logic: ABCD + EF + GHI + JK

4 O—
K O

Component values shown are typical.
All inputs have clamp diodes (not shown).

RECOMMENDED OPERATING CONDITIONS

1 9565XM/54565XM 9565XC/74565XC
PARAMETER - UNITS
MIN. TYP, MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 75 °c ]
Input Loading for Each input 1.25 1.25 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST CONDITIONS
SYMBOL PARAMETER : TYP. : UNITS N 1
MIN. (Note 2) MAX. (Note 1)
VIH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 * Volts Guaranteed Input LOW Voltage
Veb Input Clamp Diode Voltage -1.2 Volts Vee =MIN,, Ijny = —18 mA
loH Output HIGH Current 0.1 250 kA Voo =MIN., Vo =55V, V)y=08V
VoL Output LOW Voltage Q.35 0.5 Volts Vee =MIN, loL =20mA,V)y =20V
1.0 50 A Vee =MAX., ViN=27V
hH Input HIGH Current a cc IN
1.0 mA Vee = MAX., ViN =565V
hL tnput LOW Current —-1.4 -2.0 mA Vec =MAX, VN =05V
lccH Supply Current HIGH 6.0 11.0 mA Vee =MAX., ViN=0V )
lceL Supply Current LOW 8.5 16 mA Ve = MAX., (Note 3)
SWITCHING CHARACTERISTICS (T = 25°C)
SYMBOL PARAMETER LIVITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURES
tPLH Turn Off Delay Input to Output 2.0 50 | 75 ns Veg=5.0V .
tPHL Turn On Delay Input to Output 2.0 5.5 8.5 ns CL =15 pF
NOTES:
(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type. . '

(2) Typical limits are at Vo =56.0 V, 25°C. )
(3) lccL is measured with all inputs of one gate open, and remaining inputs grounded,

1 To be announced 1972
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FAIRCHILD TTL/SSI « 9N70/5470, 7470

EDGE TRIGGERED JK FLIP-FLOP

DESCRIPTION ~ The 9N70/5470, 7470 is a gated input edge triggered JK flip-flop offering direct clear and preset inputs, and complementary
Q and Q outputs. information at the J and K inputs is transferred to the outputs on the positive edge of the clock pulse.

Direct-coupled clock triggering occurs at a specific voltage level of the clock pulse, when the clock input threshold voltage has been passed, the

gated inputs are locked out.

These flip-flops are designed for medium to high speed applications and offer a significant saving in system power dissipation and package count

where input gating is required.

LOGIC AND CONNECTION DIAGRAM

SCHEMATIC DIAGRAM

DIP (TOP VIEW) FLATPAK (TOP VIEW) aon vion .
vyl 3 Zan £ 2 xa “«n vy
Vee §p CF Ky Ky K3 @ k; Ry a o @ B 4
1“4 13 12 11 10 9 8 o # # —00
innE R KAy 1 1
K = 3 : T 1 ’ e
L Qo s . -
- K J - Kz o—L j Ja
— L 2 an o w«n an 3
" ch Rp " engser l/‘ zl: j,‘,c::;’u
LJ L] L
NC — No internal connection. ' u LI LI Ll u hd \4 5—7 ‘—4 %—7
1 2 3 4 5 6 7
Ky CP 8§ Vgg Rp NC 4 r
se— 1 _P% P I
Positive logic: cLock o 7 [_K
LOW input to preset sets Q to HIGH level “ Vol
LOW input to clear fets Q to LOW leve! Component values shown are typical.
Preset or clear function can occur only
when clock input is LOW
TRUTH TABLE
th th+1
J K Q
NOTES:
L (L | Qn J=J1-92-73_
L H L K=K1-K2-K3
H L H tn = Bit time before clock pulse.
th+14 = Bit time after clock pulse.
HIlH Q, If inputs J3 or K3 are not used
they must be grounded.

LOGIC DIAGRAM

X

do (] (G_—I—

—I’D Da oa

PRESET
(Sp)

o—4
K1ZT
Ko

K3

(CP) CLOCK
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FAIRCHILD TTL/SSI « 9N70/5470, 7470

RECOMMENDED OPERATING CONDITIONS

PARAMETER IN70XM/5470XM 9N70XC/7470XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vee 45 5.0 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
Normalized Fan Out from Each Output, N 10 10 U.L.
Clock Pulse Transitipn Time to HIGH Level, 5.0 150 5.0 150 ns

t1(clock) (See Fig. D) :
Width of Clock Pulse, tp(clock) (See Fig. D) 20 20 ns
Width of Preset Pulse, tp(preset) (See Fig. C) 25 25 ns
Width of Clear Pulse, tp(clear) (See Fig. C) 25 25 ns

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER =y UNITS TEST fNOO':'eD:T'ONS st
MIN. | (Note2) | MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 36 & 37
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 36 & 37
VOH Output HIGH Voltae 24 3.5 Volts Vce =MIN,, IgH =-0.4 mA 36
VoL Output LOW Voltage 0.22 0.4 Volts Vee =MIN,, oL = 16 mA 37
input HIGH Currentat J,, J2,.Ts, 40 KA Ve =MAX, VIN=24V 29
| K1, Ko, K3 or Clock 1.0 mA Vee = MAX, Viy =565V
IH Input HIGH Current at Clear 80 MA Vee =MAX,ViN=24V 29
or Preset 1.0 mA Vee =MAX., VN =556V
t LOW tatd,, J,, J,,
Input LOW Current at Jy. Jp. 3 -16 | mA | Vgo=MAX.,V|y=04V 38
0 K14, K2, K3 or Clock .
L -
| t
nput LOW Current at Clear 32 mA Vog = MAX., Vi = 04 V a8
or Preset
| Output Short Circuit Current -20 -57 mA 9N70/5470 | Vo = MAX. 40
os (Note 3) 18 57 | mA__| 9N70/7470 | VN =0V T
Icc Supply Current 13 26 mA Vee =MAX, ViN=56.0V 39
SWITCHING CHARACTERISTICS (T 5 = 25°C)
LIMITS : TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
fmax Maximum Clock Frequency 20 35 MHz D
tsetup Maximum Input Setup Time 10 20 ns . D
thold Maximum Input Hold Time 0 5.0 ns Vec =5.0V D
tPLH Turn Off Delay Clear or Preset to Cutput 50 ns CL =15 pF [o]
tPHL Turn On Delay Clear or Preset to Output 50 ns R =400 C
tPLH Turn Off Delay Clock to Output 10 127 50 ns D
tPHL Turn On Delay Clock to Output 10 18 50 ns D
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vgc = 5.0V, 25°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H71/54H71, 74H71

JK MASTER/SLAVE FLIP-FLOP WITH AND-OR INPUTS

DESCRIPTION — The HSTTL/SSI 9H71/54H71, 74H71 is a High Speed JK Master/Slave flip-flop with AND-OR gate inputs. The AND-OR
gate inputs for entry into the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects the:
master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from AND-OR gate inputs
to master. 3) Disable AND-OR gate inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to

change when the clock pulse is in a HIGH state.

LOGIC AND CONNECT!ON DIAGRAM SCHEMATIC DIAGRAM

DIP (TOP VlEW) FLATPAK (TOP VlEW) 600 00 3370 Z1g mon 04

38k0 - 36N
4ro; ¥y

PRESET : ]

275 7y

[t

1 _I |

Kia '\. Hp

L] \‘<T)J FJ N 1B
TTHT Framsiab i

b b [ LI - 2

1 2 3 4 5 & 7 — l—“’—; ;

Kia Kig CP Ve J1a JiB A it “

Vee CP Kz K2a Kig Kia Q K Kpa @ GND Q o
14 13 12 11 10 9

100

—=
-
-

Positive logic: Component values shown are typical.

LOW input to preset sets Q to HIGH level
Preset is independent of clock

TRUTH TABLE CLOCK WAVEFORM
tn tn+1 HIGH
J K Q
L L Qn Low- i‘._mttelx:m i
L H L
H L H
H H | Q,
NOTES:
J = (J1A-J1B) +(J2A-J2B)
K  =(K1A-K1B)+{K2A-K2B)

th = Bit time before clock pulse
th+1 = Bit time after clock pulse

LOGIC DIAGRAM

X B
ae ] = )—}—a
PRESET
(Sp)
K1A o J1A
K2A _I ‘ o J2A
K28B; & — 2B

CLOCK
(cP)
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FAIRCHILD HIGH SPEED TTL/SSI « 9H71/54H71, 74H71

RECOMMENDED OPERATING CONDITIONS

PARAMETER 9H71XM/54H71XM OH71XC/74H71XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vcc 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
Fan Out from Each Output 125 12.5 u.L
Width of Clock Pulse, tp(ctock) (See Fig. W) 12 12 ns
Width of Preset Pulse, tp(preset) (See Fig. X) 16 16 ns
Input Setup Time, tsetyp (See Clock Waveform) Z tp(clock) > tp(clock) _
Input Hotd Time, thold 0 o]

X = package type; F far Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1) FIGURE
MIN. [ (Note 2) | MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 121 & 122
ViL Input LOW Voltage . 0.8 Volts Guaranteed Input LOW 121 & 122
VoH Output HIGH Voltage 24 Volts Vee = MIN, IgH = -0.5 mA 121
VoL Output LOW Voltage 0.4 Volts | Vgg =MIN,, gL =20 mA 122
Input HIGH Current at J1A, J18B, 50 uA Vee = MAX, ViN=24V 124
J2A, 2B, K1A, K1B, K2A, or K2B 1.0 mA Vee = MAX., Viy =55V
. 150 LA Vee =MAX,ViN=24V
! t HIGH ent at Preset - 124
IH Inpu GH Current at Prese 10 A Voo = MAX., ViN =55 V B
100 A Vee = MAX, ViNy=24V
tnput HIGH Current at Clock K cc IN 124
1.0 mA Vee = MAX., ViNy =556V B
Input LOW Current at J1A, J1B,
-2.0 mA Voo =MAX, Vin=04V 123
| J2A, 42B, K1A, K1B, K2A, or K2B | e N
I input LOW Current at Preset 60 | mA | Vog=MAX., ViN=04V 123
Input LOW Current at Clock -4.0 mA Ve = MAX,, ViN=04V 123
Output Short Circuit Current
] : -40 -100 A Ve =MAX, VIN=0V 127
os (Note 3) m cc IN B
lce Supply Current 19 30 mA Ve = MAX. 124
SWITCHING CHARACTERISTICS (T =25°C)
LIMITS ' TEST
SYMBOL PARAMETER UN E
e TYP. MAX. ITS TEST CONDITIONS FIGURE
fcLock Maximum Clock Frequency 25 30 MHz w
tPLH Turn Off Delay Preset to Qutput 6.0 13 ns Vee =56.0V X
tPHL Turn On Delay Preset to Outpuyt 12 24 ns Cp =25 pF X
tPLH Turn Off Delay Clock to Output 6.0 14 21 ns RL =280Q w
tPHL Turn On Delay Clock to Output 10 22 27 ns w
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
(2) Typical limits are at Ve = 5.0 V, 26°C.

(3) Not more than one output should be shorted at atime, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H72/54H72, 74H72

JK MASTER/SLAVE FLIP-FLOP WITH AND INPUTS

DESCRIPTION — The HSTTL/SSI 9H72/54H72, 74H72 is a High Speed JK Master/Slave flip-flop with AND gate inputs. The AND gate inputs
for entry into the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects the master and
slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from AND gate inputs to master,
3) Disable AND gate inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to change when
the clock pulse is in a HIGH state.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM

DIP (TOP VIEW) FLATPAK (TOP VIEW)

- o
215 275 Vee

_

36h1L - g
10
B

1 CLEAR
i
] 2 2 ol

vee Sp CP Kz K2 Ky @ K3 K2 Q@ GND O U3
14 13 12 11 10 9
r

10

—
]S

NC Rp Ji J2 J3 O GND

| GND

CLOCK
NC — No internal connection, -
Positive logic:
LOW input to preset sets Q to HIGH level
LOW input to clear sets Q to LOW level

Preset and clear are independent of clock

Component values shown are typical.

TRUTH TABLE CLOCK WAVEFORM
tn th+1
HIGH
J K Q
L L Qn
Low MINIMUM |
L H L h—‘setup
H L H
H H Qn
NOTES:
J =J1-J2-J3
K = K1-K2-K3
t, = Bittime before clock pulse
th+1 = Bit time after clock pulse
LOGIC DIAGRAM
Q &-—-W—C }»—o Q
PRESET . . o CLEAR

(Sp) (Rp)

—
/s

CLOCK
(cp)
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H72/54H72, 74172

RECOMMENDED OPERATING CONDITIONS

9H7-2XM/54H72XM 9H72XC/74H72XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vcc 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range —-55 25 125 0 25 70 °C
Fan Out from Each Output 12.5 12.5 ulL.
Width of Clock Pulse, tp(ciock) (See Fig. W) 12 12 ns
Width of Preset Pulse, tp(preset) (See Fig. X) 16 16 ns
Width of Clear Pulse, tp(clear) (See Fig. X) 16 16 ' ns
Input Setup Time, tsetyp (See Clock Waveform) 2 tp(clock) > tp(clock)
Input Hold Time, thotg 0 0

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1) FIGURE
) MIN. {Note 2) MAX. }
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 41 & 42
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 41 & 42
VOH Output HIGH Voltage 2.4 Volts Vce = MIN,, IgH = -0.5 mA 4
VoL Output LOW Voltage 0.4 Volts Ve = MIN, IgpL =20 mA 42
Input HIGH Current at 50 MA Vee = MAX., VIN=24V 44
J2, 43, K1, K2, or K3 1.0 mA Vee = MAX., ViN =565V
50 A Ve =MAX,VIN=24V
W Input HIGH Current at J1, # cc IN a4
1.0 mA Ve = MAX,, ViN=56.5V
Input HIGH Current at Clock 100 HA Vee = MAX, V=24V 44
Preset or Clear 1.0 mA Vee =MAX., Viy=55V
Input LOW Current at J1, 43
e J2, 43, K1, K2, K3, or Clock -2.0 mA Vee =MAX, Vin=04V
Input LOW Current at Preset _4.0 mA Vee = MAX., Vi = 0.4 V 43
or Clear
Output Short Ci it C t
los utput Short Lireult Lurren -40 100 | mA | Vgoeo=MAX,ViN=0V 45
(Note 3) o
lce Supply Current 16 25 mA Ve = MAX. 44
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST o
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
fcLock Maximum Clock Fre‘quency 25 30 MHz w
Turn Off Delay Clear or Preset -
tPLH ! v ese 6.0 13 ns X
to Output Ve =50V
Turn On Delay Clear or Preset CL =25pF o
t 12 24 ns X
PHL to Qutput R =280Q |
tPLH Turn Off Delay Ciock to Output 6.0 14 21 ns w
tPHL Turn On Delay Clock to Output 10 22 27 ns w
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Voc = 5.0 V, 25°C,

(3) Note more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD TTL/SSI « 9N72/5472, 7472

JK MASTER/SLAVE FLIP-FLOP WITH AND INPUTS

DESCRIPTION — The TTL/SSI 9N72/5472, 7472 is a JK Master/Slave flip-flop with AND gate inputs. The AND gate inputs for entry into the
master section are controlled by the clock pulse. The clock pulse also regulates the state of the coupling transistors which connect the master
and slave sections. The sequence of operation is as follows: 1) lsolate slave from master. 2) Enter information from AND gate inputs to master.
3) Disable AND gate inputs. 4) Transfer information from master to slave.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM

DIP (TOP VIEW) FLATPAK (TOP VIEW) 00 o8
PR B -

1000017

g aQ Q e

—'|> 50¢ e R —

| F -
]

| LI LI u u u | cLear é - 0 presr

1 2 3 4 5 6 ? Iy S—

Ki CF S50 Vec Rp NC o

12 O———t)

n o
. . ~ 2:
NC — No internal connection. 2&

Positive logic:
LOW input to preset sets Q to HIGH level
LOW input to clear sets Q to LOW level
Preset and clear are independent of clock

Component values shown are typical.

TRUTH TABLE CLOCK WAVEFORM
th th+1
J K Q
L L Qn NOTES:
L H L J =J1-J2-J3
K =K1-K2-K3
H L H .
ulm 5 tn = Bit time before clock puise.
n tn+1 = Bit time after clock pulse.

LOGIC DIAGRAM

X

o ]

CLEAR O

5.

O PRESET

J

2 O O Kz
J3 O_F_T _—-l_o %
crock O .
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FAIRCHILD TTL/SSI « 9N72/5472, 7472

RECOMMENDED OPERATING CONDITIONS _‘
PARAMETER IN72XM/5472XM 9N72XC/7472XC -
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vcc 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -65 25 125 0 25 70 °C o
Normalized Fan Out from Each Output, N 10 10 U.L.
Width of Clock Pulse, tp(clock) (See Fig. E) 20 20 ns
Width of Preset Pulse, tp(preset) (See Fig. F) 25 25 ns
Width of Clear Pulse, tp(clear) (See Fig. F) 25 25 ns
Input Setup Time, tsetup (See Fig. E) > tp(clock) > tp(clock) o
Input Hold Time, tho|d 0 0

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST fNCL':'eD:T'ONS FITGESTRE
MIN. | (Note2) [ MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 41 & 42
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 41 & 42
VOH Output HIGH Voltage 24 35 Volts Vce =MIN,, IgH = -0.4 mA 41
VoL Output LOW Voltage 0.22 0.4 Volts Vee =MIN, g =16 mA 42
Input HIGH Currentat J,, J,, Ja, 40 HA Voo =MAX, ViN=24V 24
I K19, Ko or K3 1.0 mA Vee = MAX., VN =55V
tH Input HIGH Current at Clear 80 HA Vee =MAX., VN =24V a2
Preset or Clock ' 1.0 mA Ve =MAX.,VN=5.5V
tatd,, J,, Jo, o
Input LOW Currentat J, Jy, Jg 16 | mA Vee = MAX., Viy = 04 V 43
| K1, Ko or K3
1L —
Input LOW Current at Clear
’ -3.2 mA Vee =MAX., V)y =04V 43
Preset or Clock cc IN -
| Output Short Circuit Current -20 -57 mA ON72/5472 | Voc = MAX. 45
0s (Note 3) ~18 57 mA | 9N72/7472 |V)Ny=0V
lcc Supply Current 10 20 mA Vce =MAX., ViN=5.0V 44
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
fmax Maximum Clock Frequency 15 20 MHz E
tPLH Turn Off Delay Clear or Preset to Output 16 25 ns Vec =50V E
tPHL Turn On Delay Clear or Preset to Output 25 40 ns CL =15 pF F
tpLH Turn Off Delay Clock to Output 10 16 25 ns Ry = 4002 E
tPHL Turn On Delay Clock to Output 10 25 40 ns E
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Ve = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H73/54H73, 74H73

DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE CLEARS AND CLOCKS

DESCRIPTION — The HSTTL/SSI 9H73/54H73, 74H73 is a High Speed Dual JK Master/Slave flip-flop with separate clears and separate
clocks. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects the master
and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K inputs to master.
3) Disable J and K inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to change when the
clock pulse is in a HIGH state.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH FLIP-FLOP)

DIP (TOP VIEW) FLATPAK (TOP VIEW)

. -0
g 215 215 Yeo
rog 20 2% mon% son%

dt @1 Q1 GND K2 Q2 Q2 1 @ Q1 GND Kp Q2 O
14 13 12 11 10 9 8

1 L0001

TO OTHER
FLIP-FLOP

————o°
8

o
CLEAR
(Ro)

275
27560 275k 275kg 419

~ T

CP1 Fp1 K1 Voe CP2 Rpz J2

|>—l
~
w
»

T

o
3
»

2

Positive logic:

LOW input to clear sets Q to LOW level

CLOCK
(<)

0 OTHER
FLIP-FLOP

Clear is independent of clock

TRUTH TABLE

Component values shown are typical.

Resistor values are in ohms.

CLOCK WAVEFORMS

tn th+1
HIGH
J K Q
L L Qg
LOW | MINIMUM [
L H L H——%etup—"
H L H
H H Qn
NOTES:
tn = Bit time before clock pulse.
th+1 = Bit time after clock pulse.

LOGIC DIAGRAM
(EACH FLIP-FLOP)

o CLEAR
(Rp)

<=+ 1O~

CLOCK
(cP)

L[]l
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FAIRCHILD HIGH SPEED TTL/SSI « 9H73/54H73, 74H73

RECOMMENDED OPERATING CONDITIONS

PARAMETER 9H73XM/54H73XM 9H73XC/74H73XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vcc 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -b5 25 125 0 25 70 °C
Fan Qut from Each Output 12.5 125 u.L.
Width of Clock Pulse, tp(clock) (See Fig. W) 12 12 ns
Width of Clear Pulse, tp(ciear) (See Fig. X) 16 16 ns
Input Setup Time, tgeryp (See Clock Waveform) > tp(clock) > tp(clock)
Input Hold Time, thold 0 0

X = package type; F for Flaptak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1} | £,cURE
MIN. | (Note 2) | MAX.
ViH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH 46 & 47
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 46 & 47
VOH Output HIGH Voltage 2.4 Volts Vce = MIN., IgH = -0.5 mA 46
VoL Output LOW Voltage 0.4 Volts Vee = MIN, IgL =20 mA 47
Input HIGH Current at J or K 50 1A Veg = MAX., ViN =24V 126
1.0 mA Vee = MAX., VN =55V
5.0 A Ve = MAX., VN =24 V
I|H Input HIGH Current at Clock ® Y X, ViN=2 126
1.0 mA Vee =MAX, VN =55V
100 A Voo = MAX., ViN=24V
Input HIGH Current at Clear - ce IN 126
1.0 mA Vee = MAX., VIN=5B.5V
Input LOW Current at J,
-2.0 A Voo = MAX., Vin = 0.4 1256
L K or Clock m cc ViN=04YV
Input LOW Current at Clear -4.0 mA Vge = MAX., ViN =04V 125
| Output Short Circuit Current 40 100 A v MAX.. V oV 50
- - m = . =
os {Note 3) cc IN
lce Supply Current 32 50 mA Ve = MAX. 126
SWITCHING CHARACTERISTICS (T =25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. | TYP. MAX. FIGURE
fcLock Maximum Clock Frequency 25 30 MHz W
tPLH Turn Off Delay Clear to Output 6.0 13 ns Vee =50V X
tPHL Turn On Delay Clear to Output 12 24 ns CL =25pF X
tPLH Turn Off Delay Clock to Output 6.0 14 21 ns R =280Q w
tPHL Turn On Delay Clock to Output 10 22 27 ns w
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vog = 5.0 V, 25°C.
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD TTL/SSI « 9N73/5473, 7473 « 9N107/54107, 74107

DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE CLEARS AND CLOCKS

DESCRIPTION — The TTL/SSI 9N73/5473, 7473 and 9N107/54107, 74107 are Dual JK Master/Slave flip-flops with a separate clear and a
separate clock for each flip-flop. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the state of the
coupling transistors which connect the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master.
2) Enter information from J and K inputs to master. 3) Disable J and K inputs. 4) Transfer information from master to slave.

LOGIC AND CONNECTION DIAGRAM

9N73/5473, 7473

DIP {(TOP VIEW) FLATPAK (TOP VIEW)
3 Dhhow R Y
i 9y Oy gnp Ky Qp O r 1
ZIEIE BRI n “ ﬂ n ”
J o a K Q Q -_|_Jé Lt‘) |'<_I ?I;_'D_J_J
cP Rp K ce Ro 4 .
= . S R |
DK P D ™
I r.,_f ~
Py Rpy Ky Veg oPp R -
1 Ro1 Ky Vee CPy Rpy 4y u u l;l |EI .;

Positive logic:
LOW input to clear sets Q to LOW level
Clear is independent of clock

TRUTH TABLE

n Th+1
J K Q
L|C | o,
L H L
H L H
H|H |G,

NOTES:

th
the1

= Bit time before clock pulse.
= Bit time after clock pulse.

LOGIC DIAGRAM
(EACH FLIP-FLOP)

9N107/54107, 74107
DIP (TOP VIEW)

Voo Bp1 CPy Ky Rpp Oy 3y

CLOCK WAVEFORM

X

CLEAR O— I

e

J

cLock O
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FAIRCHILD TTL/SSI « 9N73/5473, 7473 « 9N107/54107, 74107

RECOMMENDED OPERATING CONDITIONS

ON73XM/5473XM 9N73XC/7473XC
PARAMETER ON107XM/54107XM 9N107XC/74107XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 45 5.0 5.5 4.75 5.0 5.25 Voits
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
Normalized Fan Out from Each Output, N 10 10 U.L.
Width of Clock Pulse, tp(ciock) (See Fig. E) 20 20 ns
Width of Clear Pulse, tp(clear) (See Fig. F) 25 ] 25 ns
Input Setup Time, tseryp (See Fig. E) Z tp(clock) > tp(clock)
Input Hold Time, thold 0 0

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See PackagiAng Information Section for packages available on this product.

ELECTRIGAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

: LIMITS
SYMBOL PARAMETER TYP. UNITS TEST (CNCLI:LD:')I'IONS F-Ir(IEElﬁ:\E
MIN. | (Note2) | MAX.
VIH Input HIGH Voltage 2.0 Volits Guaranteed Input HIGH 26 & 47
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 46 & 47
VoH Output HIGH Voltage 24 3.6 Volts Ve =MiN,, IgH = -04 mA 46
VoL Qutput LOW Voltage . 0.22 0.4 Volts Vee =MIN,, IgL = 16 mA a7
40 A Vee = MAX, VN =24V
Input HIGH Current at J or K » cc IN 49
(" 1.0 mA Voo =MAX, VN =556V
Input HIGH Current at Clock 80 nA Voo = MAX,, VN =24V 29
or Clear 1.0 mA Voo =MAX., VN =55V
Input LOW Current at J or K -1.6 mA Voo = MAX, VN =04V 48
I
1L Input LOW Current at Clear -39 mA Ve = MAX., Vi = 04 V 48
or Clock -
‘Output Short Circuit Current =20 -57 mA ON73/5473;
fos Ve = MAX.
{Note 3) 9N107/54107 50
-18 -57 A N73/7473;
m ON73/ VIN=0V
9N107/74107
icc Supply Current 20 410 mA Ve = MAX. 49
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TE
SYMBOL ! PARAMETER UNITS TEST CONDITIONS ST
MIN. TYP. MAX. FIGURE
frmax Maximum Clock Frequency 15 20 MHz E
tpL4 | Turn Off Delay Clear to Output 16 25 ns Veec =50V F
tPHL Turn On Delay Clear to Output 25 40 ns CL=15pF F
tPLH Turn Off Delay Clock to Output 10 16 25 ns R = 400Q E
tPHL Turn On Delay Clock to Output 10 25 40 ns E
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type. E

(2) Typical limits are at Ve = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H74/54H74, 74H74

DUAL D TYPE EDGE TRIGGERED FLIP-FLOP

DESCRIPTION — The HSTTL/SSI 9H74/64H74, 74H74 is a High Speed Dual, Edge Triggered flip-flop utilizing TTL circuitry to perform D
type flip-flop logic. Each flip-flop has individual clear and preset inputs, and also complementary Q and Q outputs.

Information at input D is transferred to the Q output on the positive going edge of the clock pulse. Clock triggering occurs at a voltage level of
the clock pulse and is not directly related to the transition time of the positive going pulse. When the clock input is at either the HIGH or LOW
level, the D input signal has no effect.

These circuits are fully compatible for use with the Fairchild TTL family. Input clamping diodes are provided to minimize transmission line
effects and thereby simplify systems design. Maximum clock frequency is 35 MHz, with a typical power dissipation gf 76 mW per flip-flop.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH FLIP-FLOP)
DIP (TOP VIEW) FLATPAK (TOP VIEW)

SOy a1 O1 GND 32 Q2 3p2
12

vec Aoz 02 CP2 Sp2 0z T 1413 no10 9 8
- —
aaan
-—‘SDO a @ QSDD—“;——J
2] F:_CPD Rp ap 0o = ]
Rp1 D1 CPy Spy Q1 T1 GND o — [_Y T‘]
j u u u u u o8 aurer
. —
1 2 3 4 5 6 7
N A o
OPy D1 Aoy vee Fp2 D2 Cpy r' “““ 4
1 oon

Asynchronous Inputs:
LOW input to preset sets Q to HIGH level
LOW input to clear sets Q to LOW level
Preset and clear are independent of clock

Component values shown are typical.

LOGIC DIAGRAM (EACH FLIP-FLOP)

TRUTH TABLE (Each Flip-Flop) PRESET
tn th+1 (Sol
INPUT [ OUTPUT | QUTPUT
AR
D Q Q CLFRD) Q
L L H
H H L CLOCK Q
H = HIGH Level, L = LOW Level (CP)
NOTES: t = bit time before clock pulse.

tn+1 = bit time after clock pulse. D

RECOMMENDED OPERATING CONDITIONS

p 9H74XM/54H74XM | 9H74XC/74H74XC
ARAMETER MIN.| TYP. [MAX. | MIN. | Tvp. [MAX.| UNIT
Supply Voltage Vee 4.5 5 5.5 4,75 5 525 | V
Operating Free-Air Temperature Range -55 25 125 0 25 70 °c
Fan Out from Each Qutput LOW Level 125 125 U.L.
HIGH Level 25 25
Clock Frequency, fclock 0 35 0 35 MHz
Width of Clock Puilse, tpw(clock) (See Figure Z or AA) 15 15 ns
Width of Preset pulse, tpw(preset) (See Figure Y) 25 25 ns
Width of Clear Pulse, tpyy(clear) (See Figure Y) 25 25 ns
. HIGH Level Data (See Figure Z) | 10 10 ns
Input Setup Time, t See Not
put Setup Time, tsetup (See Note a) LOW Level Data (See Figure AA) | 15 15 ns
Input Hold Time, tho1d (See Note b and Figures Z and AA) 0 0 ns

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

NOTES:

(a) Setup time is the interval immediately preceding the positive going edge of the clock pulse during which interval the data to be recognized
must be maintained at the input to ensure its recognition,

(b) Hold time is the interval immediately following the positive going edge of the clock pulse during which interval the data to be recognized
must be maintained at the input to ensure its continued recognition.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H74/54H74, 74H74

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 52 & 53
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 52 & 53
VOH Output HIGH Voltage 2.4 3.5 Volts Ve = MIN,, IgH = -1.0 mA 52
VoL Output LOW Voltage 0.22 0.4 Volts Vee = MIN,, IgL =20 mA 53
. © 50 A \Y =MAX., VIN=24V
Input HIGH Current into D a cc IN 55
1.0 mA Voo = MAX., VN =55V
WH Input HIGH Current 100 HA Vee = MAX, VN =24V 55
into Preset or Clock 1.0 mA Vee =MAX., VIN=5.5V
Input HIGH Current into Clear 150 uA Vee =MAX, ViN=24V 55
into Clear 1.0 mA Vee = MAX, VN =5.5V
Input LOW Current into o
P -2.0 mA Ve =MAX. VIN=55V 54
Preset or D
IIL .
1 t LOW t int
neut LOW Current into -4.0 mA Voe = MAX., V|n = 0.4 V 54
Clear or Clock
Qutput Short Circuit Current
1 -40 -100 mA V.~.=MAX,V,,,=0V 56
0s {Note 3) cc N
30 42 mA 9H74/54H74
1 Supply Current \Y} = MAX. 55
cc 30 50 mA | on7a/7aH74 | CC
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS FIGURE
MIN. TYP. MAX.
fcLock Maximum Clock Frequency 35 43 MHz Z & AA

Turn Off Delay Clear or Preset
tpLH 20 ns Y
Inputs to Output

tPHL Turn On Delay Clear or Preset 30 ns Vec=5.0V v
Inputs to Qutput CL=25pF
Turn Off Delay Clock Input RL = 280Q —-
tPLH v P 4.0 8.5 15 ns Z & AA
to Output
Turn On Delay Clock Input
tPHL v P 7.0 13 20 ns Z & AA

to Output

NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vo = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second,
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FAIRCHILD TTL/SSI « 9N74/5474, 7474

DUAL D TYPE EDGE TRIGGERED FL!{P«-FLOP

DESCRIPTION — The 9N74/5474, 7474 are edge triggered dual D type flip-flops with di}ect clear and preset inputs and both Q and Q outputs

Information at the input is transferred to the outputs on the positive edge of the clock pulse. They are designed for use in medium to high speed
applications,

Clock triggering occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive going pulse. After
the clock input threshold voltage has been passed, the data input (D) is locked out and information present will not be transferred to the output.

The 9N74/5474, 7474 have the same clocking characteristics as the 9N70/5470, 7470 gated (edge triggered) flip-flop circuits. They can result
in a significant saving in system power dissipation and package count in applications where input gating is not required.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM

(EACH FLIP-FLOP)

DIP {TOP VIEW) FLATPAK (TOP VIEW)
PRESET e 36 1640 ma
soy a4 oND G2 Q7 Sp2 5! %
4 13 12 11 10 9 8 L
vee Apz D2 CPy Sp2 Q2 G2 1 “ n I] n n Jfﬁ\———q
|_] l_l rl r_r a0 <
" ] J—OSDO Q Q OSDH-J ‘ -
T ) Ap Ro 0° R ] 3o -
g T WE o el
. )
| TUT0T A A
1 2 3 4 5 6 7 T o
cpP o R Vi Ri D:; CP; .
1 1 D1 cC D2 2 2 tﬁ:]:-%— 2
Positive logic: , =
LOW input to preset sets Q to HIGH level %
LOW input to clear sets Q to LOW level =

¥

Component values shown are tvpicél.

Preset and clear are independent of clock

TRUTH TABLE (Each Flip-Flop)

In th+1
INPUT | OUTPUT | OUTPUT
D Q a
L L H
H H L
NOTES:
tn = bit time before clock pulse.

tn+1 = bit time after clock pulse.

LOGIC DIAGRAM (EACH FLIP-FLOP)

PRESET
(Sp)

CLEAR
O Q
(Rp)

CLOCK . 1
cr O
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FAIRCHILD TTL/SSI « 9N74/5474, 7474

RECOMMENDED OPERATING CONDITIONS

IN74XM/5474XM 9N74XC/7474XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vo 4.5 5.0 55 4,75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out from Each Output, N 10 10 U.L.
Width of Clock Pulse, tp(clock) (See Fig. G) 30 30 ns
Width of Preset Pulse, tp(preset) (See Fig. C) 30 30 ns
Width of Clear Puise, tp(clear) (See Fig. C) 30 30 ns
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS
TEST CONDITIONS TEST
SYMBOL PARAMETER TYP. UNITS S (Note 1) FIGURE
MIN. | (Note2) | MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 52 & 53
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 52 & 53
VOH Output HIGH Voltage 24 3.5 Volts Vee = MIN., IpH = -0.4 mA 52
VoL Output LOW Voltage 0.22 0.4 Volts Vee = MIN,, IgL = 16 mA 53
40 uA Vee =MAX, ViN=24V
55
Input HIGH Current at D 10 A Voe =MAX., ViN =55 V
| Input HIGH Current at Preset 80 HA Vee =MAX, ViN=24V 585
IH or Clock 10 mA | Voo =MAX., ViN=55V
Input HIGH Current 120 MA Vee =MAX., ViNy=24V 55
at Clear 1.0 mA Ve =MAX., VN =55V B
Input LOW Current at Preset 16 mA Vee = MAX., Viy =04 V 54
\ orD
1L
Input LOW Current at Cl
P avear -3.2 mA Vee = MAX., VN =04V 54
or Clock —
| Output Short Circuit Current ~20 -57 mA 9N74/5474 | Vcc = MAX. 56
0s (Note 3) -18 -57 mA 9N74/7474 {V|y=0OVvV |
Icc Supply Current 17 30 mA Vee = MAX. 55
SWITCHING CHARACTERISTICS (T p = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
fmax Maximum Clock Frequency 15 25 MHz G
tsetup Maximum Input Setup Time 15 20 ns G
thold Maximum Input Hold Time 2.0 5.0 ns Ve =5.0V G
tPLH Turn Off Delay Clear or Preset to Output 25 ns CL =15 pF C
tPHL Turn On Delay Clear or Preset to Output 40 ns R = 4002 c
tPLH Turn Off Delay Clock to Output 10 14 25 ns G
tPHL Turn On Delay Clock to Output 10 20 40 ns G

NOTES:

(1) For conditions shown as MIN. or MAX.,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vo = 5.0V, 25°C.

(3) Not more than one output should be shorted at a time.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S74/54S74, 74S74

DUAL D-TYPE EDGE TRIGGERED FLIP-FLOP

DESCRIPTION — The 9874/64S74, 74574 dual edge-triggered flip-flops utilize Schottky TTL circuitry to produce very high speed D-type
fiip-flops. Each flip-flop has individual clear and preset inputs, and also complementary Q and Q outputs.

Information at input D is transferred to the Q output on the positive-going edge of the clock pulse. Clock triggering occurs at a voltage level of
the clock pulse and is not directly related to the transition time of the positive-going pulse. When the clock input is at either the HIGH or LOW

level the D-input signal has no effect.

These circuits are fully compatible for use with most TTL or DTL circuits.

dissipation of 66 mW per flip-flop.

LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

CLEAR; CLOCK;  Qp

SYNCHRONOUS
TRUTH TABLE
(EACH FLIP-FLOP)

ASYNCHRONOUS
TRUTH TABLE
(EACH FLIP-FLOP)

Maximum clock frequency is 100 MHz with a typical power

LOGIC DIAGRAM
(EACH FLIP-FLOP)

Vee Dy PRESET, O, tn th+1 INPUT OUTPUT
INPUT | OUTPUT | |PresetClear| Q Q
D Q alfL v H H oo :
L L H L H H L W
cLocK O l
H H L H L L H ED 51 s
CLEAR; Dy CLOCK, Q; @, GND H = HIGH level H H No Change °
PRESET, L = LOW level
D = Data
Positive logic: LOW input to preset sets
Q to HIGH level NOTES: )
LOW input to clear resets A. t?: kb't t"me before
clock pulse
Qto LOW level B. tp4q = bit time after
Preset and clear are inde- clock pulse
pendent of clock
RECOMMENDED OPERATING CONDITIONS
t 9574XM/54S574XM 9S74XC/74S74XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP, MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 75 °c

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST (CN%TGD:TONS
MIN. {Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts |Guaranteed input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
VeD Input Clamp Diode Voltage -0.65 -1.2 Volts Ve =MIN, Ijn=-18 mA
XM 25 34
\ Output HIGH Voltage Volit Vee = MIN,, | =-1.0 mA
OH P ¢ XC 2.7 34 o ce OH™—1om

VoL Output LOW Voltage 0.35 0.5 Volts Vece =MIN, gL =20 mA

D 1.0 50

Preset or
hH Input HIGH Current at Clock 2.0 100 HA Vee = MAX, ViN=27V

oc .

Clear 3.0 150

D -1.4 -2.0

Preset o
m Input LOW Current at N s . r 28 4.0 mA Ve = MAX., Vi = 0.5 V

oc

Clear -4.2 -6.0

| Output Short Circuit Current 40 65 100 A v MAX. V ov
- - - m = . =
os (Note 3) ce out
lce Supply Current 30 50 mA Vee = MAX.  (Note 4)
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.
(2) Typical limits are at Vgc = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) lce is measured with clock and data inputs grounded and either preset or clear inputs grounded.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S74/54S74, 74S74

SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
fmax Maximum Clock Frequency 100 MHz
tPLH Turn Off Delay Clear or Preset to Output 4.0 ns Voc =50 V
tPHL Turn On Delay Clear or Preset to Output 7.0 ns C = 15 pF
tPLH Turn Off Delay Clock to Output 7.0 ns L
tPHL Turn On Delay Clock to Output 7.0 ns
SWITCHING CHARACTERISTICS
)
26 v !
PULSE
GEN. CLEAR
1 VINA
i 0 aQ R A
| syneH I
| Vin = . =
L G & 5or Vour
PULSE ! PRESET
GEN. — —
2 ViN - -
*Includes all probe and jig capacitance.
PULSE GENERATOR SETTINGS
CLOCK D DIRECT SET, CLEAR
f~1MHz f ~ 500 kHz f~1MHz
tf=t,=25ns t=t=25ns tf=t,=25ns
Amp=0to 3V Amp=0to 3V Amp=0to3V
Duty cycle= 50% tsetup (HIGH) =5 ns Duty cycle =Adjust pulse
tsetup (LOW) =4 ns width and synch to attain
Duty cycle = Adjust pulse waveforms shown.

width to attain tgetyp (HIGH)
and tgetyp (LOW) relative to
clock as shown in waveforms.

SWITCHING WAVEFORMS

DIRECT SET, AND CLEAR
TO OUTPUT DELAY

€LocK /_-—\-_—-/’ - PRESET \ ’
Dj [~a— tsetup HIGH [~e— tsetup LOW CLEAR \‘ /
T ——

CLOCK TO OUTPUT DELAYT

Q — PLH — tpHL Q — PLH — teHL
a — tpuL — LK a — tPHL — tpLH
SWITCH IN POSITION 1 SWITCH IN POSITION 2

TDirect set and clear inputs connected to
Ve thru 2 kQ resistor during test.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H76/54H76, 74H76

DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE PRESETS, CLEARS AND CLOCKS

DESCRIPTION — The HSTTL/SSI 9H76/54H76, 74H76 is a High Speed Dual JK Master/Slave flip-flop with separate presets, separate clears
and separate clocks. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects
the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K inputs

to master. 3) Disable J and K inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to change
when the clock pulse is a HIGH state.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH FLIP-FLOP)
DIP (TOP VIEW) FLATPAK (TOP VIEW) vee
K Q10 GND 2k 20 28 2 1K 10 18 GND 2€ 20 20 2 & 0 275k 27k 750 & %;
16 15 14 13 12 11 10 9 Q 3
BEMEBERMBDBEB I-I”“[-“[-In-] ,_‘)— _(,—'
T a A T
RJD cp iD P o] [ 5 -—-E—gsk)_7 LK 36k
d b sp Rp| r '\I
K CP J 470 $470]
s s s s 7 TTs — I =1 i CLEAR
1T 1S, 1Ry 1 vgg 2P 23, 2Rg o — g il 1 ®Rp)
u IJ u |-| u u I-I I-I 2755 275 275 2.5 275 275
7 Kl Tk (RN
1 2 3 4 5 6 7 8 >
1CP 15, 1Rp 19 Vg 2CP 25, 2Rp, - 1 [

Positive logic: _@@
LOW input to preset sets Q to HIGH level Ko— Lﬁ; Pj '
LOW input to clear sets Q to LOW level . bt

4 70 OTHER
Clear and preset are independent of clock FLIP—~FLOP

CLOCK

{CP}

TRUTH TABLE Component values shown are typical.
th th+1
J K Q
L L Qp CLOCK WAVEFORM
L H L
H L H HIGH
H H Qn
NOTES Low MINIMUM
H h———lsetup—ﬂ
ty = Bit time before clock pulse.
th+1 = Bit time after clock pulse.
LOGIC DIAGRAM
(EACH FLIP-FLOP)
o] D—t-o
PRESET - CLEAR
(sp) * (Rp)

=D+ DG S

! J

CLOCK TO OTHER
(cP FLIP-FLOP

..
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FAIRCHILD HIGH SPEED TTL/SSI « 9H76/54H76, 74H76

RECOMMENDED OPERATING CONDITIONS

PARAMETER 9H76XM/54H76 XM 9H76XC/74H76XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Ve 4.5 5.0 5.5 4,75 5.0 5.25 Voits
Operating Free-Air Temperature Range -55 25 1256 0 25 70 °C‘ 4
Fan Out from Each Output _ 125 125 | UL
Width of Clock Pulse, tp(ciock) (See Fig. W) 12 12 ns
Width of Preset Pulse, tp(preset) (See Fig. X) 16 16 ns
Width of Clear Pulse, tp(cicar) (See Fig. X) 16 16 ‘ns
Input Setup Time, tgeryp (See Clock Waveform) > tp(clock) > tp(clock) o
Input Hold Time, thold 0 0

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
symBoOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note2) | MAX.

VIH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH 46 & 47
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 46 & 47
VoH Output HIGH Voltage 24 Volts Vee = MIN,, IgH = -0.56 mA 46
VoL Output LOW Voltage 0.4 Volts | Voo =MIN, loL =20 mA 47
Input HIGH Current at 50 HA Vee = MAX, ViN =24V 126
| J, K or Clock 1.0 mA Vee = MAX,, V)N =55V
IH Input HIGH Current at Clear 100 KA Vee =MAX, ViN=24V 126
or Preset 1.0 mA Vee = MAX., VIN=56.5V L
Input LOWC tatJ,
ned urrentat J 20 | mA | Vgo=MAX., V=04V 125
W K or Clock .
Input LOW Current at Cl ’
P ur ear -40 | mA | Vec=MAX.,V|N=04V 125
or Preset o
Output Short Circuit Current
] -40 -100 A Vee = MAX., VIN=0 50
0s (Note 3) m cc IN L
Ice Supply Current 32 50 “mA Voo =MAX., ViN=45V 126
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. | TYP. | MAX. FIGURE
fcLock | Maximum Clock Frequency 25 30 MHz w
tpLH Turn Off Delay Clear or Preset to 6.0 13 ns X
Output Vee =5.0V
tPHL Turn On Delay Clear or Preset to 12 24 ns CL =25 pF X
Output RL = 2800
tPLH Turn Off Delay Clock to Output 6.0 14 21 ns w
tPHL Turn on Delay Clock to Output 10 22 27 ns w
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

{2) Typical limits are at Vo = 5.0 V, 25°C.
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD TTL/SSI « 9N76/5476, 7476

DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE PRESETS, CLEARS AND CLOCKS

DESCRIPTION — The TTL/SSI 9N76/5476, 7476 is a Dual JK Master/Slave flip-flop with separate presets, separate clears and separate clocks.
Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the state of the coupling transistors which connect
the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K inputs
to master. 3) Disable J and K inputs. 4) Transfer information from master to slave.

Positive logic:
LOW input to preset sets Q to HIGH level
LOW input to clear sets Q to LOW level
Clear and preset are independent of clock

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
(EACH FLIP-FLOP)
DIP (TOP VIEW) FLATPAK (TOP VIEW)
O 5
Ky @ Q7 GND K Qp Qy Jp Ky Q) 0y GND Ky Qp Gy Jp - X - .
16R{15Q 14131124111 §}10]] 9 16 15 14 13 12 11 10 9 axa k23 1ok L 1300 o
L o i T—t Forrion
Rp sp| SD Rp|
4 cP K K CP )
Q ] e - ; ™
RD Sp Sp Rp| “
4 cPK K _CP 4
LRl 2] 304 SHeR 788 }LJ >J{
C, Sp, fo, N1 Vee Cp, So, Fo, 1.
Cey So, Ro, Y1 Vec Ce, So, Fop,

[

= 100THER
_F’ 2ht = r’ FLIP-FLOP
-0 uND

~O CLOCK

Component values shown are typical.

TRUTH TABLE - CLOCK WAVEFORM
th th+1

J K Q

L L Qp

L H L

H L H

H|H | a,

NOTES:

t, = Bittime before clock pulse.

th+1 = Bit time after clock pulse.

LOGIC DIAGRAM
(EACH FLIP-FLOP)

— X S i
QO = 1 -0 Q
CLEAR Or >< O PRESET

A

J K

CLOCK O=—

5-118




FAIRCHILD TTL/SSI « 9N76/5476, 7476

RECOMMENDED OPERATING CONDITIONS

9N76XM/5476XM 9N76XC/7476XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Voc 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -b5 25 125 0 25 70 °c
Normalized Fan Out from Each Qutput, N 10 10 uL.
Width of Clock Pulse, tp(clock) (See Fig. E) 20 20 ns
Width of Preset Pulse, tp(preset) {See Fig. F) 25 25 ns
Width of Clear Pulse, tp(clear) (See Fig. F) 25 25 ns
Input Setup Time, tsetyp (See Fig. E) : = tp(clock) 2 tp(clock)
Input Hold Time, tholg i 0 0

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST :.TN()(’TB‘I;FIONS F-IFCESI!E
MIN. | (Note2) | MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 46 & 47
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 46 & 47
VOH Output HIGH Voltage 24 3.5 Volts Vee = MIN, Igy = -0.4 mA 46
VoL Output LOW Voltage 0.22 04 Volts Vee =MIN,, lgL = 16 mA a7
40 uA Voo =MAX., Vi =24V
49
| Input HIGH Current at Jor K 10 A Voc = MAX., VN =55 V
H Input HIGH Current at Clear, 80 MA Ve =MAX.,VIN=24V 49
Preset or Clock 1.0 mA Vee =MAX,V|IN=5658V
Input LOW Current at J or K -1.6 mA Vee =MAX., Viy =04V 48
|
IL Input LOW Current at Clear, _ = =
Preset, or Clock 3.2 mA Vee =MAX, VN =04V 48
| Output Short Circuit Current -20 ~57 mA 9N76/5476 |V = MAX. &1
oS (Note 3) -18 -57 mA 9N76/7476 (ViN =0V
Icc Supply Current 20 40 mA Ve = MAX. 49
SWITCHING CHARACTERISTICS (T 5 = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
fmax Maximum Clock Frequency 15 20 MHz E
tPLH Turn Off Delay Clear or Preset to Output 16 25 ns Vee =5.0V F
tPHL Turn On Delay Clear or Preset to Output 25 40 ns CL=15pF F
tPLH Turn Off Delay Clock to Output 10 16 25 ns Rp = 4009 E
tPHL Turn On Delay Clock to Output 10 25 40 ns E

NOTES:

(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Voc = 5.0 V, 25°C.

(3) Note more than one output should be shorted at a time.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H78/54H78, 74H78

DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE PRESETS, AND A COMMON CLEAR AND CLOCK

DESCRIPTION — The HSTTL/SSI 9H78/54H78, 74H78 is a High Speed Dual JK Master/Slave flip-flop with separate presets, a common clear
and a common clock. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects
the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K
inputs to master. 3) Disable J and K inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to
change when the clock pulse is in a HIGH state.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM n
(EACH FLIP FLOP) w
DIP (TOP VIEW) FLATPAK (TOP VIEW) 2
o 00 3375 3153 7500 600 I Yee
vee Sp1 Rp J2 Sp2 TP kg vee So1 Ro 42 Sp2 TP K2 TO OTHER
nimieininiBale ‘13 12 11100 9 8 ?.q S - Fup-FLOP
o——f ‘ 7 a o
Sp Rp 70 Sp K " I-Ilﬁ_n “ |-I ’ —a—‘ e 3-61\‘1—5—‘ )
Kaa (EIP P(‘l’ a -‘ JCPK KCPJ 2 rr on 4}‘0 T
Sp R Ro  $p o o
1 B8 |8 3 7 PR ] 1 o
r ﬂ_.‘ ol 275 $2715 275k0 275k 215403 275 (Rl
K1 Qi Q1 4 Q2 Q2 GND . ><
J 0 0uod - |
1 2 3 4 5 6 7
K1 @ & J O Q2 GND k_ﬁ «
J
O
Positive logic: , dy, 25 i
LOW input to preset sets Q to HIGH level *
LOW input to clear sets Q to LOW level 1

Preset and clear are independent of clock

CLOCK
(P

T0 OTHER
FLIP-FLOP

TRUTH TABLE

Component values shown are typical.

CLOCK WAVEFORM
th th+1
J K Q HIGH
L L Qn
L H L Low MINIMUM
H L H |‘——‘setup——’i
H | H| G,
NOTES:

th = Bit time before clock pulse.
th+1 = Bit time after clock pulse.

LOGIC DIAGRAM
(EACH FLIP-FLOP)

‘ X D
Q 0-——1—0C o Q
PRESET ,, o —o CLEAR
(Sp) (Rp)
L i
D = =

l

CLOCK
(CP)

TO OTHER
FLIP-FLOP
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FAIRCHILD HIGH SPEED TTL/SSI « 9H78/54H78, 74H78

RECOMMENDED OPERATING CONDITIONS

PARAMETER 9H78XM/54H78XM 9H78XC/74H78XC UNITS.
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vo 4.5 5.0 5.5 4.75 5.0 5.25 Volits
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Fan Out from Each Output’ ' 12.6 12.5 uU.L.
Width of Clock Pulse, tp(clock) (See Fig. W) 12 12 ns
Width of Preset Pulse, tp(preset) (See Fig. X) 16 16 ns
Width of Clear Pulse, tp(ciear) (See Fig. X} 16 16 ns
Input Setup Time, tsetup (See Clock Waveform) = tp(ciock) 2 tp(clock)
Input Hold Time, thold ) 0

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEdMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER ~ TYP. UNITS | TEST CONDITIONS (Note 1} FIGURE
MIN. | (Note 2) [ MAX.
VIH Input HIGH Voltage 2.0 Volts |Guaranteed Input HIGH Voltage| 46 & 47
ViL Input LOW Voltage 0.8 Volts |Guaranteed Input LOW Voltage | 46 & 47
VOH: Output HIGH Voltage 2.4 Volts Vce = MIN,, IgH =-0.5 mA 46
VoL Output LOW Voltage 0.4 Volts Vee = MIN,, Ig =20 mA 47
50 MA Vee = MAX, VInN=24V
t HIGH Ci tatJor K 126
Inpu srrentarfor 10 mA | Vge=MAX., ViN=55V i
| Input HIGH Current at 100 MA Voo =MAX., VIN=24V 126
1H Preset or Clock 1.0 mA | Voe = MAX., VN =55V
200 uA Voo = MAX., VN =24 V
Input HIGH Current at Clear 10 A VoG = MAX., VN =55 V 126
Input LOW Current at J or K -2.0 mA Voo = MAX., Viy =04 V 125
m Input LOW Current at 40 | mA | Voo=MAX.,ViN=04V 125
Preset or Clock
Input LOW Current at Clear -8.0 mA Vee = MAX., ViN=04V 125
| QOutput Short Circuit Current 40 100 A Y MAX.. V oV 51
- m = . =
0s (Note 3) _ cc IN
Icc Supply Current 32 50 mA Ve = MAX. 126
SWITCHING CHARACTERISTICS (Tp = 25°C)
LIMITS TESTW
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURE
fcLock Maximum Clock Frequency 25 30 MHz W
tPLH - Turn Off Delay Clear to Output 6 13 ns Ve =50V X
tPHL Turn On Delay Clear to Output 12 24 ns CL=256pF X
tPLH Turn On Delay Clock to Qutput 6.0 14 21 ns R =280Q w
tPHL Turn On Delay Clock to Output 10 22 27 ns w

NOTES:

(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type. :

(2) Typical limits are at Vgg = 5.0 V, 25°C,

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.

5-121



LPTTL/SSI 9L86
LOW POWER QUAD EXCLUSIVE OR GATE

DESCRIPTION — The Low Power TTL/SSI 9L86 consists of four Exclusive OR Gates. Designed for
low power, medium speed operation, the 9L86 is useful in large number of code conversion, parity
generation/checking and comparison applications. The exclusive OR gate produces an output when

the inputs are complementary. The Boolean expression for the device is: Z = AB + AB.

e TYPICAL PROPAGATION DELAY OF 25 ns

e TYPICAL POWER DISSIPATION OF 256 mW

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

e ALL CERAMIC “HERMETIC” 14-LEAD DUAL IN-LINE AND FLAT PACKAGES

® TTL COMPATIBLE

PIN NAMES LOADING
HIGH LOwW

INPUTS (Pins 1, 2,4,5,9,10, 12, 13) 0.75 U.L.|0.38 U.L.

OUTPUTS (Pins 3,6, 8, 11) 10U.L.l 25 U.L.

1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.

SCHEMATIC DIAGRAM

ONE EXCLUSIVE OR GATE
vee

3 17.6ke 36k 3500

=
i

\ T/AN

INPUTS

S14ke  $3.7kn |

$ =
22ka S$20ka T

N

"

Vee

Bo

WD

22k S 8ka

)
3
i

LOGIC SYMBOL

VCC =PIN 14

GND =PIN 7

CONNECTION DIAGRAMS
DIP (TOP VIEW)

10 vee ju
2[:311:1 [ 13
3 [ 12
Chyy D
5[:3_1[_2' [ 10
6[ | 9
7[JaND 5 8

FLATPAK (TOP VIEW)
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FAIRCHILD LPTTL/SSI « 9L86

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

+  Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —-05Vto+7.0V
*Input Voltage (dc) —0.5Vto+5.5V
*Input Current (dc) ) —30 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vg value
Output Current {dc) (Output LOW) +30 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.

GUARANTEED OPERATING RANGES

PART NUMBER SUPPLY VOLTAGE (Veg) TEMPERATURE
MIN. TvP. MAX.

9L86XM 45 V 5.0 V 55 V _55°C to 125°C

9L86XC 475 V 5.0 V 525V 0°Cto 75°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) (See Notes 1, 2 & 3}

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
Note 3
VOoH Output HIGH Voltage 24 3.6 Volts Vee = MIN, IgH = ~0.4 mA, VN = V) or V|4 per Truth Table
VoL Output LOW Voltage 0.1 0.3 Voits Vee = MIN,, lgp =4.0mA, VN = V|4 or V| per Truth Table
ViH Input HIGH Voltage 20 Volts Guaranteed input HIGH voltage for all inputs
ViL Input LOW Voltage 0.7 Volts Guaranteed input LOW voltage for all inputs
L Input LOW Current -0.48 -0.6 mA Vee = MAX,, Vin = 0.3 V, other input =45 V
i tnput HIGH Current 6.0 30 MA Vge = MAX., Viny =24V . -
TO | ™A Voo = MAX VN =55 v]°ther input =00V
Isc* Output Short Circuit Current -10 —22 —40 mA Vee = MAX,, VoyTt =00V, A" inputs =0.0 V, “B” inputs =45 V
Icc Power Supply Current 6.8 9.5 mA Vee = MAX,, All inputs =0.0 V
3.4 5.0 mA Ve = MAX., "A” inputs =45 V, "B inputs = 0.0 V
6.3 90| ma Vce = MAX., All inputs = 4.5 V

NOTES: 1. Conditions for testing, not shown in the Table, are chose to guarantee operation under ‘‘worst case’’ conditions.

2. The specified LIMITS represent the ‘“worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voitage extremes, additional noise immunity and guard banding can be achieved by decreasing the
allowable system operating ranges.

3. Typical limits are at Vcc = 5.0V, 25°C, and max. loading.

#*# Not more than one output should be shorted at a time.

SWITCHING CHARACTERISTICS (Tp = 25°C)

SYMBOL PARAMETER SL86XM sL8eXC UNITS CONDITIONS
MIN. TYP. MAX. MIN. TYP, MAX.
tPLH Switching Times 8 15 20 8 15 25 ns VinNt =50V Ve =50V,
tPHL 10 25 35 10 25 40 ns CL=15pF
tPHH Switching Times 12 25 40 12 25 40 ns ViNT =00V
tPLL 20 35 a5 20 35 50 ns
SWITCHING TIME WAVEFORMS TRUTH TABLE

I I rri>»
I rITrjm
r I Ir{N

(VIN1=GND)
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FAIRCHILD TTL/SSI « 9N86/5486, 7486

QUAD 2-INPUT EXCLUSIVE OR GATE

DESCRIPTION — The TTL/SSI 9N86/5486, 7486 is a Quad 2-input Exclusive OR gate designed to perform the function: Y = AB + AB. When |
the input states are complementary, the output goes to the HIGH level.

Input clamping diodes are provided to minimize transmission line effects. On chip input buffers are aiso provided to lower the fan in require-
ment to only 1 U.L. 4unit load). The 9N86/5486, 7486 is fully compatible with all members of the Fairchild TTL family.

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW) FLATPAK (TOP VIEW)

] o

TRUTH TABLE

INPUTS OUTPUT
Al|B Y
L|L L
L|H H
H|L H
H|H L

Positive logic: Y = A & B

SCHEMATIC DIAGRAM

ot

||'r

INPUT B ©

1/4 of Circuit shown.
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FAIRCHILD TTL/SSI « 9N86/5486, 7486

RECOMMENDED OPERATING CONDITIONS

PARAMETER 9N86XM/5486XM 9N86XC/7486XC UNITS
MIN. TYP. MAX. - MIN. TYP. MAX.
Supply Voltage Vcc 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Qperating Free-Air Temperature Range -55 25 125 0 25 70 °C
Normalized Fan Out | LOW Level 10 10 U.L.
from Each Output N | HIGH Level 20 20 U.L.

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS . , TEST
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FIGURE
MIN. [ (Note 2) | MAX.
VIH Input HIGH Voltage 2.0 Volts |Guaranteed Input HIGH Voltage 98
ViL Input LOW Voltage 08 Volts | Guaranteed Input LOW Voltage 98
VOH | Output HIGH Voltage 24 “Volts [Voe = MIN., IoH = -800 ¢A, Vi =20V, V|_=08V| 98
VoL |Output LOW Voltage 0.4 | Volts [Vgc =MIN., IgL =16 mA, V| =2.0V, V|_ =08 V 99
| 40 A Vee = MAX,ViN=24V
i | input HIGH Current a . IN -2 (Each Input) 100
1.0 mA . {Vee =MAX., VIN=55V
he Input LOW Current -1.6 | mA [Vgoc=MAX,V|Ny=04V (Each Input) 101
| Output Short Circuit Current -20 -565 [ mA |9N86/5486 | Voo =MAX,V|y=45V 102
0s (Note 3) 18 55 | mA |9N86/7486 | V| =0V
30 43 mA |9N86/5486
| S ly Current Vee = MAX,ViN=45V 103
cC  |Pupply burren 30 |50 | mA |onse/7a86 |  °C IN
SWITCHING CHARACTERISTICS (T 5 = 25°C)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN.| TYP. | MAX. FIGURE
t Turn Off Delay Input to Output 15 123 Other nRUtLOW |\ —50v
o =5,
PLH | Turn DIt Peray nput to Butpd 18 | 30 Other Input High | -CC
ns CL=15pF S
' - On Delav | t to Outout 11 17 Other Input Low Ry = 4005
PHL turnBn Deay Input to Butpu 13 | 22 Other Input High | ' -
NOTES:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Ve = 5.0 V, 25°C,
(3) Not more than one output should be shorted at a time.

5-125




FAIRCHILD HIGH SPEED TTL/SSI « 9H101/54H101, 74H101

JK EDGE TRIGGERED FLIP-FLOP WITH AND-OR INPUTS

DESCRIPTION — The HSTTL/SSI 9H101/54H101, 74H101 is a High Speed JK Negative Edge Triggered flip-flop. The AND-OR gate inputs are
inhibited while the clock input isLOW,when the clock goes HIGH, the inputs are enabled and data will be accepted. Logic state of J and K inputs
may be allowed to change when the clock pulse is in a HIGH state and bistable will perform according to the truth table as long as minimum set
up times are observed. Input data is transferred to the outputs on the negative edge of the clock pulse.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM

DIP (TOP VIEW) FLATPAK (TOP VIEW)

vee CP Kag K2a Kip Kia Q@ Kog kaa G GND Q 3p  Js

14 13 12 i1 10 9
r

]

PRESET
5pi

J1a J1B J2a J28 SD Q GND

hd
1 2 3 4 5 6 7
Kia Kig CP Vec 1A JiB J2A

Positive logic:
LOW input to preset sets Q to HIGH level
Preset is independent of clock

TRUTH TABLE CLOCK WAVEFORM
tn Th+1
MINIMUM
v | k| a e -
Lt | o, pe—aor”
L H L | I
I
H L H b TS —
ENABLED
H H Qn JK INPUTS L JK INPUTS
INHIBITED INHIBITED
NOTES
J (J1AJ1B) + (J2A-J2B)

K =(k1A-K1B) + (K2A-K28B)
t, = Bittime before clock
th+1 = Bit time-after clock pulse
LOGIC DIAGRAM
aot—<t—1— Do
PRESET [ D
(Sp) J
,—1
K1A o4 o J1A
K18 o —_)_L\}_ 1o 1B
K2A 0— I —o J2A
K2B-o— - J2B
5
CLOCK
(CP)
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FAIRCHILD HIGH SPEED TTL/SSI « 9H101/54H101, 74H101

RECOMMENDED OPERATING CONDITIONS

PARAMETER 9H101XM/54H101XM 9H101XC/74H101XC UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Voo 45 5.0 5.5 4.75 5.0 6.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °C
Fan Out.from Each Output 12.5 125 U.L.
Width of Clock Pulse, tp(clock) (See Fig. W) 10 ‘ 10 ns
Width of Preset Pulse, tp(preset) (See Fig. X} 16 16 ns
Input Setup Time, tgetup LOW Level 13 13 ns
(See Clock Waveform) HIGH Level 10 _ 10
Input Hold Time, thoid 0 0 o
Clock Pulse Transition Time, tg (See Fig. W) 150 150 ns

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1) FIGURE
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 121&122
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 121&122
VOH Output HIGH Voltage 2.4 3.2 Volts Vee = MIN,, IgH = -0.6 mA 121
VoL Output LOW Voltage 0.25 0.4 Volts Ve = MIN., gL =20 mA 122
50 A Vee =MAX., VIN=24V
Input HIGH Current at J or K . cc IN 124
1.0 mA Voo = MAX, ViN=55V
100 LA Ve =MAX., VIN=24V
lWH Input HIGH Current at Preset 124
1.0 mA Vee = MAX., ViN=55V
Input HIGH Current at Clock 0 -1.0 mA Vee = MAX., Vi = 24V 124
1.0 mA Vee = MAX., ViN=55V
Input LOW Current at J1A,J1B, o
J2A, J2B, K1A, K1B, K2A, K2B, or -1.0 -2.0 mA Vee =MAX., VN =04V 123
l||_ Preset
Input LOW Current at Clock -3.0 -4.8 mA Vee = MAX, Vin=04V 123
| Output Short Circuit Current 40 100 A v ~ MAX.. Vin = 0 V 127
OS (NOte 3) m CC ’ 'N — —— ——
Icc Supply Current 20 38 mA Vge = MAX. 124
SWITCHING CHARACTERISTICS (T p =25°C)
LIMITS TEST
SYMBOL PARAMETER UN N [
MIN. TP MAX. ITS TEST CONDITIONS FIGURE
fcLock Maximum Clock Frequency 40 50 MHz W
tpLH Turn Off Delay Preset to Output 8.0 12 ns X o
tPHL Turn On Delay Preset to Output 23 35 ns Voo =50V X
(Clock LOW) c 25 pE
L=
Turn On Delay Preset to Output _
tPHL {Clock HIGH) 16 20 ns R =280 X
tpLH Turn Off Delay Clock to Qutput 5.0 10 15 ns w
tPHL Turn On Delay Clock to Output 8.0 16 20 ns W

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Voo =5.0 V, 25°C.

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H102/54H102, 74H102

JK EDGE TRIGGERED FLIP-FLOP WITH AND INPUTS

DESCRIPTION — The HSTTL/SSI 9H102/54102, 74H102 is a High Speed JK Negative Edge Triggered flip-flop. They feature gated JK inputs
and an asynchronous clear input. The AND gate inputs are inhibited while the clock input is LOW; when the clock goes HIGH, the inputs are
enabled and data will be accepted. Logic state of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bistable
will perform acecording to the truth table as long as minimum set-up times are observed. Input data is transferred to the outputs on the negative
edge of the clock pulse.

LOGIC AND CONNECTION DIAGRAM

SCHEMATIC DIAGRAM

DIP (TOP VIEW) FLATPAK (TOP VIEW) -
600 500 4 8% 450 7500 608
K3 Kz @ GND & J3 8 -
vVec S0 CP K3 K2 Ki Q 14 13 12 11 10 9 8
niBiRmRIRIAIE "nnnnn1 . .
sou0 400 { % o 35|NJ
PRESENT S &LE:R
K Sp Q o & (5pt Rp)
cp L] S0, o, R = 1
J Rp Q id - asxa 16nn 4503 00 450 | | i s 353 [1mg am
SN *N 2 & :
ey X; %
f12H 314 |5||6|L7_| " 1 :‘i"_ 1 "'} ;
NC Rp J1 J2 J3 @ GND L ] P o
r 2; Y 180 18 wn 4 o
L L -
NC — No internal connection, 12 3 4 5 6 7
K1 cp Sp vec FRp NC Uy l:mcx [

Positive logic:
LOW input to preset sets Q to HIGH level
LOW input to clear sets Q to LOW level
Preset and clear are independent of clock

TRUTH TABLE CLOCK WAVEFORM
n th+i
J K Q MNMUM _.! [
L L Qnp ! : DATA
L H L "— out
H | L H ! x |
H H 6’" s'.G‘K.?I?u
JK INPUTS AT JK INPUTS
NOTES: INHIBITED INHIBITED
J =J1-J2-J3
K = K1-K2-K3
t, = Bit time before clock pulse

th+1 = Bit time after clock pulse

LOGIC DIAGRAM

>

C

,——D—-»——oo
<+

PRESET I D
(Sp) o CLEAR
I_ | (Rp)
K1 — ° J1
K3 o — 1 43

—

CLOCK
(CP)
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FAIRCHILD HIGH SPEED TTL/SSI « 9H102/54H102, 74H102

RECOMMENDED OPERATING CONDITIONS

9H102XM/54H102XM 9H102XC/74H102XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Ve 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 °Cc
Fan Out from Each Output 125 125 UL
Width of Clock Pulse, tp(ciock) (See Fig. W) 10 10 ns
Width of Preset Pulse, tp(preset) (See Fig. X) 15 15 ns
Width of Clear Pulse, tp(clear) (See Fig. X) 15 15 ns
Input Setup Time, tseryp "~ LOW Level 13 ' 13 ns
(See Clock Waveform) HIGH Level 10 10 )
Input Hold Time, thoid 0 0
Clock Pulse Transition Time, tg (See Fig. W) 150 150 ns

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1) F-IrCIEELSJ.I;E
MIN. | (Note 1) | MAX.
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 41 & 42
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 41 & 42
VOH Output HIGH Voltage 24 3.2 Volts Vce =MIN, Igoy = -05 mA 41
VoL Output LOW Voltage 0.25 0.4 Volts Vece = MIN,, IgL =20 mA 42
Input HIGH Current at J1, J2, J3 50 LA Ve =MAX,Viy=24V aa
K1, K2, or K3 1.0 mA Vee =MAX., ViN=5B5bYV
0 -1.0 mA Vee =MAX.,,ViN=24V
| | t HIGH Current at Clock
tH ned ur . 1.0 mA Vce = MAX., VN =65V 44
100 A Vee = MAX., VIN=24V
Input HIGH Current at Preset or Clear £ cc IN 44
1.0 mA Vee =MAX., ViN=55V
Input LOW C tatJi1,J2,J3
| neu urrenta 10 | 20 | ma Vee = MAX., VN = 0.4 V 43
i K1, K2, K3, Preset, or Clear )
Input LOW Current at Clock -3.0 -4.8 mA Vee =MAX.,ViN=04V 43
Output Short Circuit Current
! -40 -100 mA Vee =MAX,VinN=0V 45
s (Note 3) cc IN
lcc Supply Current 20 38 mA Vee = MAX. 44
SWITCHING CHARACTERISTICS (Tp = 25°)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
fcLOCK Maximum Clock Frequency 40 50 MHz w
tPLH Turn Off Delay Preset to Output 8.0 12 ns X
Turn On Delay Clear or Preset to Output =
tPHL (Clock LOW) z 3% ne ZCC 2: .on X
L=4op
Turn On Delay Clear or Preset to Output
. ) ; = X
PHL (Clock HIGH) 15 20 ns RL = 2800
tPLH Turn Off Delay Clock to Output - 5.0 10 15 ns w
tPHL Turn On Delay Clock to Output 8.0 16 20 ns w

NOTES:

(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vg = 5.0 V, 26°C.

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H103/54H103, 74H103

DUAL JK EDGE TRIGGERED FLIP-FLOP WITH SEPARATE CLEARS AND CLOCKS

DESCRIPTION — The HSTTL/SSI 9H103/54H103, 74H103 is a High Speed JK Negative Edge Triggered flip-flop. They feature individual J, K,
clock, and asynchronous clear inputs to each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted. Logic state
of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bistable will perform according to the truth table as
long as minimum set-up times are observed. Input data is transferred to the outputs on the negative edge of the clock pulse.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM
({EACH FLIP-FLOP)
DIP (TOP VIEW) FLATPAK (TOP VIEW) L i
s _ 3y @ a GND Ky Q@ Q, I Q —DF
4 Q) GND K; 0, G
1 1 2 Q2 O l: 13 12 11 10 9 : N )Jt‘ m\_K -

nnai
s 2= v "

rca G =
Rp Rp
J CP KCPy
| 1 -
e el b i . \_ﬁ 7 s
Cpy A, Xy Ve TPy Fp, 4 ’u u LI LI u
T2 3 4 5 6 7 I
cpy Rp, Ky Veo P2 FRp, U 1 Y
Positive logic: LOW input to clear sets Q to LOW level -
Clear is independent of clock
TRUTH TABLE CLOCK WAVEFORM
th th+1
J K Q MINIMUM
Ysetup — f-—
L[ L Qn R
|
L H L ! DATA
out
H L H
H H Q, | K
j—— INPUTS —————]
ENABLED
NOTES: JK INPUTS J LJK INPUTS
t, = Bit time before clock pulse INHIBITED INHIBITED

th+1 = Bit time after clock pulse

LOGIC DIAGRAM
(EACH FLIP-FLOP)

— ;r‘

Nl
4
N
4

1
- O CLEAR
L ~ (Rp)

K O 3 L 0

CLOCK
(CP)
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FAIRCHILD HIGH SPEED TTL/SSI « 9H103/54H103, 74H103

RECOMMENDED OPERATING CONDITIONS

9H103XM/54H103XM 9H103XC/74H103XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Vcg 45 5.0 55 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -565 25 125 0 25 70 °C
Fan Out from Each Qutput 125 12.5 U.L.
Width of Clock Pulse, tp(ciock) (See Fig. W) 10 10 ns
Width of Clear Pulse, tp(clear) (See Fig. X) 16 16 ns
Input Setup Time, tsetup LOW Level 13 13 ns
(See Clock Waveform) HIGH Level 10 10
Input Hold Time, thold 0 0
Clock Pulse Transition Time, tg (See Fig. W) 150 150 ns

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1) FIGURE
MIN. [ (Note2) | MAX.
ViH Input HIGH Voltage 20 Volts Guaranteed Input HIGH 46 & 47
ViL Input LOW Voitage 0.8 Volts Guaranteed Input LOW 46 & 47
VOH Output HIGH Voltage 2.4 3.2 Volts Vce = MIN, Igy = -0.5 mA 46
VoL Output LOW Voltage 0.26 0.4 Volts Vee =MIN, lgp =20 mA 47
A Vee = MAX., ViN=24V
Input HIGH Current at J or K 50 a cc AX., VIN 126
1.0 mA Vee =MAX., Vin=5b56V
0 -1.0 mA Veoc =MAX., V=24V
I Input HIGH Current at Clock cc IN 126
1.0 mA Vee = MAX, VIN=5.5V
100 A Vee = MAX., ViN=24V
Input HIGH Current at Clear ® cc IN 126
1.0 mA Vee = MAX., VIN=565bV
m Input LOW Current at J, K, or Clear -1.0 -2.0 mA Vee = MAX., VN = 0.4 \% 125
Input LOW Current at Clock -3.0 -4.8 mA Voo = MAX, Vin=04V 125
los Output Short Circuit Current (Note 3) -40 -100 mA Vee = MAX, Vin=0V 50
lce Supply Current 40 76 mA Ve = MAX. 126
SWITCHING CHARACTERISTICS (T = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS TEST
MIN. TYP. MAX. FIGURE
fcLocKk Maximum Clock Frequency 40 - 60 MHz W
tPLH Turn Off Delay Clear to Output 8.0 12 ns X
tPHL Turn On Delay Clear to Output 23 35 ns Vec =50V X
(Ciock LOW) - — Cp =25 pF —
tpHL Turn On Delay Clear to Output ns _
(Clock HIGH) RL =2800 -
tPLH Turn Off Delay Clock to Output 5.0 10 15 ns w
tPHL Turn On Delay Clock to Output 8.0 16 20 ns W

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vgg = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time and duration -of short circuit test should not exceed 1 second.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H106/54H106, 74H106

DUAL JK EDGE TRIGGERED FLIP-FLOP WITH SEPARATE PRESETS, CLEARS AND CLOCKS

DESCRIPTION — The HSTTL/SSI 9H106/54H106, 74H106 is a High Speed JK Negative Edge Triggered flip-flop. They feature individual J, K,
clock, and asynchronous preset and clear inputs to each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted.
Logic state of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bistable will perform according to the truth
table as long as minimum set up times are observed. Input data is transferred to the outputs on the negative edge of the clock pulse.

LOGIC AND CONNECTION DIAGRAM

SCHEMATIC DIAGRAM
(EACH FLIP-FLOP)

T0 oTHER

[ ———O AT

1

—| L

Vee

777—';]-(_2‘_“

S
._N,_.

+

g

]

DIP (TOP VIEW) FLATPAK (Top View)
’ K; @ Q; GND Ky @ Gy 4y
C o & oo K o & 16 15 14 13 12 11 10 9
1 : ] 2 2 ; z l-I |—I n I-I ” " n ] }-7:‘—‘_‘
| ‘ ’ B
! all
rneser
] Q a ot n
Rp _ Sp| Sp R
s P K W CP oy
. K
T Sp, Ao, 9 Voc TP7 So, Fo, uuuuuuuu
A1 o2 3 4 5 6 7 8
CPy Sp, Rp, 41 Vee CPp Sp, Ro,

Positive logic: LOW input to preset sets Q to HIGH level
LOW input to clear sets Q to LOW level
Preset and clear are independent of clock

TRUTH TABLE

th th+1
J K Q
L L Qn
L H L
H L H
H H Qn

NOTES:

“eouk
o

CLOCK WAVEFORM

MINIMUM

Ysetup —Hl ||<——

3K |
[ INPUTS |

ENABLED
JK INPUTS

To0mER

FOR FLOP

JKINPUTS
t, = Bit time before clock pulse INHIBITED INHIBITED
tn+1 = Bit time after clock pulse
LOGIC DIAGRAM
(EACH FLIP-FLOP)
Qo : : -0 Q
= x
PRESET O— {} A
(8p) —O CLEAR
™~
| (Rp)
K O- —O0 J

CLOCK
(cP)

5-132




FAIRCHILD HIGH SPEED TTL/SSI « 9H106/54H106, 74H106

RECOMMENDED OPERATING CONDITIONS

9H106XM/54H106XM 9H106XC/74H106XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.

Supply Voltage Voe 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 70 “°C” )
Fan Qut from Each Output 12.5 125 U.L.
Width of Clock Pulse, tp(clock) (See Fig. W) 10 10 ns
Width of Preset Pulse, tp(preset) (See Fig. X) 16 16 ns
Width of Clear Pulse, tp(clear) (See Fig. X) 16 16 ns
Input Setup Time, tsetup LOW Level 13 13 ns
(See Clock Waveform) HIGH Level 10 10
Input Hold Time, thold 0 (o] _
Clock Pulse Transition Time, tg (See Fig. W) 150 150 ns

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST
SYMBOL PARAMETER TYP. UNITS| TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note 2) | MAX. L .
VIH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH 46 & 47
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW 46 & 47
VoH Output HIGH Voltage 2.4 3.2 Volts | V¢g = MIN,, IgH = -0.5 mA 46
VoL Output LOW Voltage 0.25 0.4 Volts | Vg =MIN., IgL =20 mA 47
50 MA Vee =MAX., VinN=24V
tat K 126
Input HIGH Current at J or ) — Voo =MAX., Vi =55V e
0 -1.0 mA Vee =MAX.,ViN=24V
liH Input HIGH Current at Clock - 126
1.0 mA Vee =MAX,VIN=5656V
100 A Vee =MAX,VIN=24V
Input HIGH Current at Preset or Clear a cc N 126
1.0 mA Vee =MAX., ViN=5.5V )
Input LOW Current at J, K, Preset, -1.0 -2.0 mA Vee =MAX, ViN=04V 125
IIL or Clear -
Input LOW Current at Clock -3.0 -4.8 mA Ve =MAX,VIN=04V 125
los Output Short Circuit Current (Note 3) -40 -100 | mA Vee =MAX, VIN=0V 51
Icc Supply Current 40 76 mA Ve = MAX. 126
SWITCHING CHARACTERISTICS (T p = 25°)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITION
MIN. TYP. MAX. TIONS FIGURE
fcLock | Maximum Clock Frequency 40 50 MHz W .
tPLH Turn Off Delay Preset or Clear to Output 8.0 12 ns X
tPHL Turn On Delay Clear or Preset to Output 23 35 ns Vee =50V X
(Clock LOW)
CL=25pF —
tPHL Turn On Delay Clear or Preset to Output 16 20 ns X
(Clock HIGH) RL = 2809
tPLH Turn Off Delay Clock to Output 5.0 10 15 ns w
tPHL TurnOn Delay Ciock to Output 8.0 16 20 ns w

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Voo =5.0 V, 25°C.

(3) Not more than one output shouid be shorted at a time and duration of short circuit test should not exceed 1 second.
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FAIRCHILD HIGH SPEED TTL/SSI « 9H108/54H108, 74H108

DUAL JK EDGE TRIGGERED FLIP-FLOP WITH SEPARATE PRESETS AND A COMMON CLEAR AND CLOCK

DESCRIPTION — The HSTTL/SSI 9H108/54H108, 74H108 is a High Speed JK Negative Edge Triggered flip-flop. They feature individual J,K,
and asynchronous preset inputs to each flip-flop as well as common clock and asynchronous clear inputs. When the clock goes HIGH, the inputs
are enabled and data will be accepted. Logic state of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bi-

stable will perform according to the truth table as long as minimum set-up times are observed. Input data is transferred to the outputs on the
negative edge of the clock pulse.

LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM

(EACH FLIP—FLOP)
DIP (TOP VIEW) FLATPAK (TOP VIEW) L —il

. Voo
c [
Vee So, Rp & So, T K Voo Soy Mo iz Sop € K— ™
c oy "o 2 "Dy 2 “ 13 12 11 10 9 8
9] 1 |

777 R_K L os
- Toommen
f FLIP FLOP
J—
A -

g

Ky Q@ 0y J 0Oy 0O GND

7
£
ol
— N

|

ToaTEn FUF FLoP  E—R
Positive logic: LOW input to preset sets Q to HIGH level -
LOW input to clear sets Q to LOW level
Preset and clear are independent of clock
TRUTH TABLE CLOCK WAVEFORM
th th+1
J K Q MINIMUM
t —
T o e B
|
AN -
H H 6,, JK
} INPUTS {
ENABLED
NOTES j
t, = Bit time before clock pulse JCINPUTS JK INPUTS

INHIBITED INHIBITED
th+1 = Bit time after clock puise

LOGIC DIAGRAM
(EACH FLIP—FLOP)

Qo >< O Q
—< {_ D—
—I [— TO OTHER
2& Zk FLIP-FLOP
N
NG R
K O _)c 0 J

t— TO OTHER FLIP-FLOP

o
CLOCK
(CP)
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FAIRCHILD HIGH SPEED TTL/SSI « 9H108/54H108, 74H108

RECOMMENDED OPERATING CONDITIONS
9H108XM/54H108XM 9H108XC/74H108XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -b5 25 125 4] 25 70 °C
Fan Qut from Each Output - 1256 1256 U.L.
Width of Clock Pulse, tp(clock) (See Fig. W) 10 10 ns
Width of Preset Pulse, o (preset) (See Fig. X) 15 15 ns
Width of Clear Pulse, tp(clear) (See Fig. X) 16 16 ns
Input Setup Time, tsetup LOW Level 13 13 ns
(See Clock Waveform) HIGH Level 10 10
Input Hold Time, tphg|d 0 0
Clock Pulse Transition Time, tg (See Fig. W) 150 150 ns
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
LIMITS TEST
SYMBOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1) FIGURE
MIN. | (Note2) | MAX.
VIH Input HIGH Voltage 2.0 Volts | Guaranteed Input HIGH 46 & 47
ViL Input LOW Voltage 0.8 Volts | Guaranteed Input LOW 46 & 47
VoH Output HIGH Voltage 2.4 3.2 Volts | Ve = MIN, Igy = -0.5 mA 46
VoL Qutput LOW Voltage 0.25 0.4 Volts Ve = MIN,, Ig =20 mA 47
I HIGH C Jor K 50 MA Vee = MAX., VinN=2.4V 126
nput urrent at Jor 10 | mA | Vce=MAX, ViN=-55V
Input HIGH Current at Clock 0 10 | mA | Vee=MAX, Vin=24V 126
lIH 1.0 mA Vce = MAX., ViN=556V
o ' 100 HA Voo =MAX, Viy=24V 126
Input HIGH Current at Preset 10 A Voo = MAX., ViN =65V
200 uA Voo =MAX., VIN=24V
Input HIGH Current at Clear 10 A Vo = MAX., V)N =55 V 126
Input LOW Current at J, K, or Preset -1.0 -2.0 mA Vee =MAX., ViN=04V 125
L Input LOW Current at Clock -6.0 -9.6 mA Ve =MAX.,Viy=04V 125
Input LOW Current at Clear -2.0 -4.0 mA Vee = MAX,Viy=04V 125
los Output Short Circuit Current {Note 3) -40 -100 | mA Vee = MAX, VIN=0V 51
Ice Supply Current 40 76 mA Vce = MAX. 126
SWITCHING CHARACTERISTICS (T = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS .
MIN. TYP. | MAX. FIGURE
fcLock Maximum Clock Frequency 40 50 MHz w
tPLH Turn Off Delay Preset or Clear to Output 8.0 12 ns X
tPHL Turn On Delay Clear or Preset to Qutput 23 35 ns - X
(Clock LOW) \C’CC 255'°FV
tPHL Turn On Delay Clear or Preset to Output 15 20 ns L P X
(Clock HIGH) R =280Q
tpLH Turn Off Delay Clock to Output 5.0 10 15 ns w
tPHL Turn On Delay Clock to Output 8.0 16 20 ns w
NOTES:
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.
(2) Typical limits are at Vcc=5.0 V, 25°C.
(3) Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S109

DUAL JK FLIP-FLOP

DESCRIPTION — The 95109 consists of two high speed, completely independent transition clocked JK flip-flops. The clocking operation is
independent of rise and fall times of the clock waveform. The JK design allows operation as a D flip-flop by simply connecting the J and K pins
together. The 95109 is a pin for pin replacement of the 9024.

LOGIC AND CONNECTION DIAGRAM LOGIC DIAGRAM
DIP (TOP VIEW)

SET

5(11)
. aQ
6(10)
CLEAR
1015)
CLOCK
4(12)
a
70)
J - |
2(14) 1
[ ——
3013
TRUTH TABLES
SYNCHRONOUS ENTRY SYNCHRONOUS ENTRY ASYNCHRONOUS ENTRY INDEPENDENT
D MODE OPERATION J-K MODE OPERATION OF CLOCK & SYNCHRONOUS INPUTS
INPUTS AT tp OUTPUTS AT tp+1 INPUTS AT t, OUTPUTS AT t49 INPUTS OUTPUTS
D Q Q J K Q Q Sp Cb Q Q
L L H L H No Change L L H H
H H L L L L L H H L
H H H L H L L H
H L Toggles H H No Change
L = LOW Logic Level
H = HIGH Logic Level
RECOMMENDED OPERATING CONDITIONS
9S109XM 9S109XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Ve 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 /5 °C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging tnformation Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST CONDITIONS
SYMBOL PARAMETER TYP UNITS
MIN. (Note 2) MAX. (Note 1)

ViH tnput HIGH Voltage 2.0 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voitage 0.8 Volts Guaranteed Input LOW Voltage
Vebp Input Clamp Diode Voltage -0.65 -1.2 Volts Ve =MIN, ) = -18 mA
VOH Output HIGH Voltage XM 25 34 Volts Vce = MIN, Igy = -1.0 mA

XC 2.7 3.4
VoL Qutput LOW Voltage 0.35 0.5 Volts Vee = MIN,, Igp = 20 mA

JK 1.0 50
HH Input HIGH Current at Sp 2.0 100 uA Ve =MAX, VIN=2T7V

Cp 4.0 200

JK -1.4 -2.0
m Input LOW Current at Sp -2.8 -4.0 mA Vee = MAX., Vi = 0.5V

Ccp -5.6 -8.0
los Qutput Short Circuit Current _40 65 -100 mA Vee = MAX., VoUT = oV

(Note 3) '

lcc Supply Current 32 52 mA Vee = MAX., (Note 4)

Notes on following page
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S109

SWITCHING CHARACTERISTICS (T = 25°C)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
frmax Maximum Clock Frequency 100 MHz
tPLH Turn Off Delay Clear or Preset to Qutput 4.0 ns Ve =5.0V
tPHL Turn On Delay Clear or Preset to Output 7.0 ns CL =15 pF
tPLH Turn Off Delay Clock to Output 7.0 ns L
tPHL Turn On Delay Clock to Output 7.0 ns
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vo = 5.0 V, 25°C,
(3) Not more than one output should be shorted at a time.
(4) Icc is measured Clock, Set and K inputs grounded.

SWITCHING CHARACTERISTICS

T
2 <£ Vin
PULSE

GEN

SYNCH

Vout
I!SDF*

Vout
IL‘)DF'

SN

PULSE
GEN.

*Includes all probe and jig capacitance.

NOTE: For testing 95109, connect J,K pins together to form a D input.
PULSE GENERATOR SETTINGS

CLOCK JK DIRECT SET, CLEAR
f~1MHz f ~ 500 kHz : f~1MHz
=1t =25ns tf=t,=25ns tf=t, =25ns
Amp=0to 3V Amp=0to 3V Amp=0to 3V
Duty cycle = 50% tsetup {HIGH) Duty cycle = Adjust pulse
tsetup (LOW) width and synch to attain
Duty cycle = Adjust pulse waveforms shown.

width to attain tgeryp (HIGH)
and tgetyp (LOW) relative to
clock as shown in waveforms.

SWITCHING WAVEFORMS

CLOCK TO OUTPUT DELAYT DIRECT SET, AND CLEAR
TO OUTPUT DELAY

D [ — tsetup HIGH = tsetup LOW CLEAR N\ /
I—

a — oLy —- oL Q

—] tpLH — - tPHL

(=]}

- TPHL ] Ly a T tPHL — tPLH

SWITCH IN POSITION 1 SWITCH IN POSITION 2

TDirect set and clear inputs connected to
Ve thru 2 kQ resistor during test.

5-137



FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S112/54S112, 748112

DUAL JK EDGE-TRIGGERED FLIP-FLOP

DESCRIPTION — The 95112/545112, 745112 dual JK flip-flops feature individual J, K, clock, and asynchronous preset and clear inputs to
each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K inputs may be
allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table as long as minimum setup and hold
time are observed. Input data is transferred to the outputs on the negative-going edge of the clock pulse.

Positive logic:

LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

CLEAR;  CLOCKy PRESET,
Vge  CLEAR, Ko Jp a,
160f1sp{144{13)}123] 1 }]i00] ©
CLEAR PRESET
K @ PR
CLOCK CLOCK
JoQ | K a
PRESET CLEAR

1 211312 sSH6ll73]8
CLOCK; Ky Jg 0o Q; G, GND
PRESET,
LOW input to preset sets Q to HIGH level.
LOW input to clear resets Q to LOW level.
Clear and preset are independent of clock.

TRUTH TABLES

th £+ Preset|Clear | Q a
J K Q L L H H
L L Qn L H H L
L H L H L L H
H L H H H No Change
H H Qn
NOTES:
A. t, = Bit time before clock pulse.
B. t,+1 = Bit time after clock pulse.
LOGIC DIAGRAM
(Each Fiip-Flop)
—j
Q0 O—A —O Q

CLEAR

><_
><_
>

RECOMMENDED OPERATING CONDITIONS

—O PRESET

CLOCK

9S112XM/548112XM 9S112XC/748112XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vcc 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 0 25 75 °cC

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging {nformation Section for packages available on this product.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S112/54S112, 745112

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST CONDITIONS
SYMBOL PARAMETER TYP. UNITS (Note 1)
MIN. (Note2) | MAX. ote
VIH Input HIGH Voltage 2.0 Volts Guaranteed InputHIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
vcp Input Clamp Diode Voltage -0 65 -1.2 Volts Vee = MIN, 1) = =18 mA
XM 25 3.4
Y Output HIGH Volt Volts Ve = MIN, =-1.0mA
OH v orage XC 2.7 3.4 ce OoH
VoL Output LOW Voltage 0.35 0.5 Volts Ve = MIN,, lo =20 mA
J,K 1.0 50
Clock
| Input HIGH C t at A Vee = MAX., Viy =27V
tH ned drrent Preset 20 100 # . IN
Clear
J,K —0.96 -1.6
m Input LOW Current at Clock —2.8 -4.0 mA Vee = MAX., VN =05V
Preset
rese —49 | -70
Clear o
Output Short Circuit Current
1 -40 —65 -100 mA Vee = MAX., V =0V
oS (Note 3) cc ouT
lce Supply Current 30 50 mA Vee = MAX.  (Note 4)
SWITCHING CHARACTERISTICS (T = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX,
fmax Maximum Clock Frequency . 80 125 MHz
tPLH Turn Off Delay Clear or Preset to Output 7.0 ns
Vec=56.0V
tPHL Turn On Delay Clear or Preset to Output 7.0 ns Ci = 15 oF
tpLH Turn Off Delay Clock to Output 7.0 ns L P
tPHL Turn On Delay Clock to Output 7.0 ns

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vcc = 5.0V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) lcc is measured with outputs open, clock grounded and J,K, preset and clear at 4.5 V.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S113/54S113, 748113

DUAL JK EDGE-TRIGGERED FLIP-FLOP

DESCRIPTION — The 98113/548113, 745113 offer individual J, K, preset, and clock inputs. These monolithic dual flip-flops are designed so
that when the clock goes HIGH, the inputs are enabled and data will be accepted. The togic level of the J and K inputs may be allowed to change

when the clock puise is HIGH and the bistable will perform according to the truth table as long as minimum setup times are observed. Input
data is transferred to the outputs on the negative-going edge of the clock pulse.

LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

CLOCK, PRESETyp
Vee K2

0 G,

9 ﬁLOCK .

Positive logic: LOW input to preset sets Q to HIGH level
Preset is independent of clock

TRUTH TABLES

tn ty+ Preset | Q o
J K Q L H L
L L Qn H No Change
L H L
H L H NOTES:
H H Qn A. t, = Bit time before clock pulse.
B. th+1 = Bit time after clock pulse.
LOGIC DIAGRAM
(Each Flip-Flop)
—
o O—4 —O a
) |
]
>< O PRESET
o
CLOCK
RECOMMENDED OPERATING CONDITIONS
9S113XM/545113XM 9S8113XC/745113XC
PARAMETER UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 4.5 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free-Air Temperature Range -55 25 125 (4] 25 75 °c

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 95113/564S113, 748113

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST CONDITIONS
SYMBOL PARAMETER TYP UNITS
MIN. (Note2) | MAX. (Note 1)
ViH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
vVeb Input Clamp Diode Voltage -0.65 -1.2 Volts Veoe = MIN,, I} =-18 mA
VoH Output HIGH Voltage M 25 34 Volts Ve = MIN,, IgH = -1.0 mA
XC 2.7 3.4
VoL Output LOW Voltage 0.35 0.5 Volts Vee = MIN, g =20 mA
J,K 1.0 50
IiH input HIGH Current at Clock 2.0 100 BA Vee = MAX, VIN=2T7V
Preset 2.0 100
J,K —0.96 -1.6
UTH Input LOW Current at Clock 28 -4,0 mA Vee = MAX., VIN=05V
Preset —4.9 =7.0
los O(‘:\:E:': ;‘)hm Circuit Gurrent -40 65 100 mA Vee = MAX., VouT = 0V
lce Supply Current 30 50 mA Vce = MAX.  (Note 4)
SWITCHING CHARACTERISTICS (T = 25°C)
LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
frmax Maximum Clock Frequency 80 125 MHz
tpLH Turn Off Delay Clear or Preset to Output 7.0 ns Vee =50V
tpPHL Turn On Delay Clear or Preset to Output 7.0 ns CL =15 pF
tPLH Turn Off Delay Clock to Output 7.0 ns
tPHL Turn On Delay Clock to Output 7.0 ns

NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

(2) Typical limits are at Vgc = 5.0 V, 25°C.

(3) Not more than one output should be shorted at a time.

(4) lgc is measured with outputs open, clock grounded and J,K, preset and clear at 4.5 V.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 95114/54S114, 748114

DUAL JK EDGE-TRIGGERED FLIP-FLOP

DESCRIPTION — The 9S114/54S114, 748114 offer common clock and common clear inputs and individual J, K, and preset inputs.
These monolithic dual flip-flops are designed so that when the clock goes HIGH, the inputs are enabled and data will be accepted. The logic
level of the J and K inputs may be allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table
as long as minimum setup times are observed. Input data is transferred to the outputs on the negative-going edge of the clock pulse.

LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

CLOCK PRESETy .
Vee K2 Jz 02 Q

x CLEAR a
X CLEAR a
9fcLock
J PRESET Q

| | H 1 |l 6 | |
CLEAR Ky J; Q; Q; GND
PRESET

Positive logic: LOW input to preset sets Q to HIGH level.
LOW input to clear resets Q to LOW level.
Preset and clear are independent of clock.

TRUTH TABLES

th th+ Preset|Clear| @ | Q
J K Q L L [H |H
L L Qn L H H L
L H L H | L L | H
H L H H | H | No Charge
H H Qn
NOTES:
A. tp = Bit time before clock pulse.
B. th+1 = Bit time after clock pulse.
LOGIC DIAGRAM
(Each Flip-Flop)
Q O— —O a
1
—
CLEAR O——————%¢ X

—O PRESET
TO -— ¢
OTHER L
FLIP-FLOP K
4O

CLOCK

RECOMMENDED OPERATING CONDITIONS

95114XM/54S5114XM 9S114XC/745114XC
PARAMETER
MIN. TYP. MAX. MIN. TYP. MAX. UNITS
Supply Voltage Ve 4.5 5.0 5.5 4.75 5.0 .25 Volits
Operating Free-Air Temperature Range -55 25 125 0 25 75 °C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 95114/54S114, 748114

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS TEST CONDITIONS
SYMBOL PARAMETER TYP UNITS
MIN. (Note2) | MAX. (Note 2)
VIH Input HIGH Voltage 2.0 Volts |Guaranteed Input HIGH Voltage
ViL Input LOW Voltage ) 0.8 Volts Guaranteed Input LOW Voltage
Veb Input Clamp Diode Voltage —0.65 -1.2 Volts Vee = MIN,, 1) = -18 mA
VOH Output HIGH Voltage XM 2.5 34 Voits Vee = MIN, Igy =-1.0 mA
XC 2.7 3.4
Vou Output LOW Voltage 0.35 0.5 Volts Vee = MIN,, ig =20 mA
JK 1.0 50
HH Input HIGH Current at Clock 40 200 MA Vee = MAX, ViN=27V
Preset 2.0 100
Clear 4.0 200
JK —0.96 -1.6
L Input LOW Current at Clock —5.6 8.0 mA . Voo =MAX., Viy=05V
Preset —4.9 -7.0
Clear -9.8 -14
los Qutput Short Circuit Current _40 —65 160 mA Vee = MAX., VOUT = 0V
(Note 3) B
lce Supply Current 30 50 mA Ve = MAX. (Note 4)
SWITCHING CHARACTERISTICS (Tp = 25° C)
LIVHTS
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX.
fmax Maximum Clock Frequency 80 125 MHz
tpLH Turn Off Delay Clear or Preset to Qutput 7.0 ns
Ve =50V
tPHL Turn On Delay Clear or Preset to Output 7.0 ns CL = 15 pF
tPLH Turn Off Delay Clock to Output 7.0 ns
tPHL Turn On Delay Clock to Output 7.0 ns

Notes:

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable
device type.

{2) Typical limits are at Vo = 6.0 V, 25°C.

(3) Not more than one output should be shorted at a time,

(4) |cc is measured with outputs open, clock grounded and J, K, preset and clear at 4,5 V.
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 95140/545140, 745140

DUAL 4-INPUT NAND LINE DRIVER

LOGIC AND CONNECTION DIAGRAM

DIP (TOP VIEW)

Vee N

R EGE

INPUTS

SCHEMATIC DIAGRAM

(EACH GATE)

1.5k

l O Vee
350 2 % 255 S

<

;\ o(}_‘ 35ka OuTPUT
CICICIGIGIEIT <o 1 o
NC GNO o & —
Eg 370 2259
- )
Positive logic: Y = ABCD
L
NC—No internal connection. = -
Component values shown are typical.
RECOMMENDED OPERATING CONDITIONS
95140XM/54S140XM 9S140XC/745140XC
PARAMETER - UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Vo 4.5 5.0 5.5 4,75 5.0 5.25 Volts
Operating Free-Air Temperature Range -565 25 1256 0 25 75 °c
Fan Out From Each Qutput 37.5* 37.6* U.L.

*37.5 (U.L.) is the LOW drive factor and 75 (U.L.) is the HIGH drive factor.

X

= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1)
MIN. (Note 2) MAX.
ViH Input HIGH Voltage 20 Volts Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Volts Guaranteed Input LOW Voltage
Vecp Input Clamp Diode Voitage -0.65 -1.2 Volts Ve = MIN, )y = -18mA
XM 2.0 2.8 Vee = MIN, Vg =05V,
VOH Output HIGH Voltage Volts
XC 2.0 2.8 Rp = 508 to Gnd
VoL Output LOW Voltage 04 0.5 Volts Vee = MIN, lg =60mA, V| = 2.0V
1.0 100 uA Vee = MAX, VN =2.7V
liH Input HIGH Current Each Input
1.0 mA Vee = MAX,, Vin = 5.5V
hL Input LOW Current -2.5 -4.0 mA Vee = MAX., VN = 0.5V Zach Input
| Output Short Circuit Current 50 150 295 A v MAX. V ov
. - - m = . =
0s (Note 3) cc out
lccH Supply Current HIGH 8.2 18.0 mA Ve = MAX,, VN =0V
lccL Supply Current LOW 27.2 44.0 mA Ve = MAX., Inputs Open
SWITCHING CHARACTERISTICS (T = 25°C)
LIMITS TEST
SYMBOL PARAMETER UNITS TEST CONDITIONS
MIN. TYP. MAX. FIGURES
tpPLH Turn Off Delay Input to Output| 2.0 4.0 6.5 ns Veg = 5.0V
DD
tPHL Turn On Delay Input to Output 20 40 6.5 ns CL = 50pF
NOTES:

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable

device type.

(2) Typical limits are at Voc = 5.0V, 25°C.
(3) Not more than one output should be shorted at a time.
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FAIRCHILD SERIES TTL/SSI

9N/64,74
TYPICAL CHARACTERISTICS*

PROPAGATION DELAY PROPAGATION DELAY
TIME TO LOW LEVEL TIME TO HIGH LEVEL
VERSUS VERSUS
AMBIENT TEMPERATURE AMBIENT TEMPERATURE
2 n=10 | 40 N=10
w SEE Fig. A w SEE Fig. A
£ £ > = 150 pF
g B [
é% 2 g g » €\ =50 pF
Sz g5 20 —
gg . \\\&71502': ‘%;15 C!_=15pF
nl-i' 10 \\\%F —— I; 10
* . C -15p :\\ - 5
[ | striesre | <F | | —# SERIES 74 ~#—
%% T 5 s % M s B 105 25 % 35 s 5 2 a5 o5 & 105 125
Tp = AMBIENT TEMPERATURE — °C T — AMBIENT TEMPERATURE — °C
PROPAGATION DELAY
TIME VERSUS OUTPUT VOLTAGE VERSUS
AMBIENT TEMPERATURE INPUT VOLTAGE
45 T 45 T
40 o 40 et
g SEE Fig. A SEE Figs. 182
E 36 > 35-Tp=125°C
g 0 g 30 Tp=-56°C
a2 Cy =150 pF S 25
z — -
g 20 T £ 20 \ AN
@ el | cpL=50eF E.l’ \
ém\ ,_4‘\“_“ 51‘5 S
T e Sl 10 \ \
[—
# 5 l‘r\ ——— 05 \ \ \
|| SERIES74 | - ) \
%5 % 5 5 2 a5 65 8 105 125 0 02 04 06 08 1.0 12 14 16 18
T — AMBIENT TEMPERATURE — °C Vyn — INPUT VOLTAGE — V
LOW LEVEL OUTPUT HIGH LEVEL OUTPUT
VOLTAGE VERSUS VOLTAGE VERSUS
SINK CURRENT LOAD CURRENT
06 —T 45 T
.| v a0 | oa
L 05 - SEE Fig.1 o WIA= 115“? SEE Fig. 2
Q 3
/ & £ Nk
g 04 /‘ g 30
g o TA=125001,4/A= = § = \\
'éo.z ,///‘/ § 16 \
E
s | A X
>S o >g 05 \\‘

N\

1 26 30 35 40 45 Q 10 15 20 5 30
lgp, — SINK CURRENT ~ mA lIoH = LOAD CURRENT — mA

0 5 10

*Unless otherwise noted, data as shown is applicable for: 9N00/5400, 7400; 9N02/6402, 7402;
9N04/5404, 7404; 9N10/5410, 7410; 9N20/5420, 7420; 9N30/5430, 7430; 9N50/5450, 7450;
9N51/5451, 7451; 9N53/5453, 7463; 9N54/6464, 7454,
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FAIRCHILD SERIES TTL/SSI

loL — OUTPUT CURRENT — mA

lgL — OUTPUT CURRENT — mA

98/5648,74S
TYPICAL INPUT AND OUTPUT CHARACTERISTICS

OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS INPUT CURRENT OUTPUT VOLTAGE
OUTPUT VOLTAGE OUTPUT VOLTAGE VERSUS VERSUS
(OUTPUT LOW) (OUTPUT HIGH) INPUT VOLTAGE INPUT VOLTAGE
50 [ 1 5.0
71 I I | Ta=25C Y | | . 126°C =] | ] | Vee = 5.0V
| vee=s.0v 7 ) | vec=5s0v o] 4 ok 125°¢ + 55:00 2, - Fpe
-1 + [~ 26" ™ g -
* // < AT e /// < I -66°C [ § ~ o Ta = ~55°C
E //// I‘ Ve = 5.0V 4 3 N
= i OTHER INPUTSOPEN |, 3.0 NCTNCTN
30 z ,/ / Z a0 2 N
/] /4 g 2 \NHA
V/ c £ - Ta=-55°C 5 AN
20 2 4 g -6.0 t +
‘/ E = [ TA" 20 5 0 \
10 ol 1256? AN Ia e _é i 12i:."(lz/// z -70 A 'g \ \E
wc_)/ / I ~50 > 0
W,V FOR 9500, 9503, 9504, | -ssc | i FOR 9500, 9503, 9504, _|
‘/ | 95?5' gfm' fm[ T~ ¢ FOR 9500, 9504, 9520 508, 9820, 9522 FOR 8500, 9504, 9520
% 0 20 @00 400 so0 600 o ) 2w 30 a0 Y00 e 3.0 5.0 7.0 90 5 07 o8 4 13 18 17
VOL — OUTPUT VOLTAGE — mv VOH - OUTPUT VOLTAGE  VOLTS VIN — INPUT VOLTAGE ~ VOLTS VIN - INPUT VOLTAGE — VOLTS
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS INPUT CURRENT OUTPUT VOLTAGE
OUTPUT VOLTAGE OUTPUT VOLTAGE VERSUS VERSUS
(OUTPUT LOW) (OUTPUT HIGH) INPUT VOLTAGE INPUT VOLTAGE
120 [ . — - 5.0
- ‘lcc ,I 5.0\1, l 2%°C / v<|-c = 5.('JV TIA = -5|5°c \‘/)( b VCIC =5.0v BT I | | \llcc l, 5_0IV 1
-88°C ‘)4{ -2 +—1 7 °Mzse Tesc Ta=125°C [
100 0, N 4.0
7411 nazsc%y 10— [4 -~ A=25C
- £ —40 /7 25°C I~ _ggoc 3 TA=-55"C ——
s M 5 .2_1 A/‘_ Tanize | o T a0 AN
/ 3 -0 V/ . 30 / § AN
60 3 -80 7 E - g 20 \
= £ (1 Ta=1258C z
& _100 o 50 L g
40 TaA=125"C — //5 g 125°C 2 /T‘? 25|C B T = \\ \
1A 120 | B TA = -B5°C | ™ M
TA=26°C \4’ ° % _70 3
20 P 3 o
I/ = Ta=-85°C 140 | -66°C >
FOR 9540, 95140 26°C | FORIQS"O' 9|s14o FOR 9540, 95140 ToR'9s40, 95140
o ~180 L -9.0 Ll -10 L
0 100 200 300 400 500 600 o 1.0 2.0 3.0 40 10 0 10 3.0 5.0 7.0 9.0 06 o8 10 12 14 16 18
VoL - OUTPUT VOLTAGE — mV VOH — OUTPUT VOLTAGE — VOLTS INPUT VOLTAGE ~ VOLTS Vi — INPUT VOLTAGE — VOLTS
TYPICAL PROPAGATION DELAY TIME CHARACTERISTICS
FOR 9S GATES, BUFFER, AND INVERTER
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUPUT LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
VERSUS VERSUS VERSUS
FREE-AIR TEMPERATURE SUPPLY VOLTAGE FREE-AIR TEMPERATURE
N Ve =50V " Ta25°C °
. =
Yaogo = Y2 g0 4z g T il T,
il CL=150pF | (= [t _CL = 150pF o~
is 5 — 2
g5 g5 — ZE
g 3 8.0 g 3 8.0 gS 8.0
g % CL = 50pF g % L = 50pF g % J Cp = 50pF
93 40 1 €7 . — €2 40
gs R - cL= 1558 g3 | T— oL~ 1ooF
38 20 38 20 22 »
L Vg =5.0v
o 0 o |
75 5 0 2 75 125 45 4.75 5.0 5.25 5.5 . -75 26 0 2 75 126
Ta - AMBIENT TEMPERATURE - °C Ve — SUPPLY VOLTAGE — VOLTS Ta ~ AMBIENT TEMPERATURE — °C
PROPAGATION DELAY TIME, POWER DISSIPATION PER GATE
HIGH-TO-LOW LEVEL OUTPUT VERSUS
VERSUS SUPPLY VOLTAGE FREQUENCY
" [T s T
! 15001 70 -—¥§i-2§"?:v
e ogo Cu 180eF El DUTY CYCLE = 60%
S g e
<2 S
E Ig 6.0 s
g % ki é 40 y
o 7 < 9
g g a0 1 % 30 o
g § CL = 16pF E A
. I
% 4.75 5.0 5.25 55 %6 20 40 608010 20 40 6080100
VCe — SUPPLY VOLTAGE — VOLTS f— FREQUENCY — MHz

5-146




	5-000
	5-001
	5-002
	5-003
	5-004
	5-005
	5-006
	5-007
	5-008
	5-009
	5-010
	5-011
	5-012
	5-013
	5-014
	5-015
	5-016
	5-017
	5-018
	5-019
	5-020
	5-021
	5-022
	5-023
	5-024
	5-025
	5-026
	5-027
	5-028
	5-029
	5-030
	5-031
	5-032
	5-033
	5-034
	5-035
	5-036
	5-037
	5-038
	5-039
	5-040
	5-041
	5-042
	5-043
	5-044
	5-045
	5-046
	5-047
	5-048
	5-049
	5-050
	5-051
	5-052
	5-053
	5-054
	5-055
	5-056
	5-057
	5-058
	5-059
	5-060
	5-061
	5-062
	5-063
	5-064
	5-065
	5-066
	5-067
	5-068
	5-069
	5-070
	5-071
	5-072
	5-073
	5-074
	5-075
	5-076
	5-077
	5-078
	5-079
	5-080
	5-081
	5-082
	5-083
	5-084
	5-085
	5-086
	5-087
	5-088
	5-089
	5-090
	5-091
	5-092
	5-093
	5-094
	5-095
	5-096
	5-097
	5-098
	5-099
	5-100
	5-101
	5-102
	5-103
	5-104
	5-105
	5-106
	5-107
	5-108
	5-109
	5-110
	5-111
	5-112
	5-113
	5-114
	5-115
	5-116
	5-117
	5-118
	5-119
	5-120
	5-121
	5-122
	5-123
	5-124
	5-125
	5-126
	5-127
	5-128
	5-129
	5-130
	5-131
	5-132
	5-133
	5-134
	5-135
	5-136
	5-137
	5-138
	5-139
	5-140
	5-141
	5-142
	5-143
	5-144
	5-145
	5-146

