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Series RSN 54L
Radiation Hardened
Low Power TTL
Now Available

RSN54L00 — Quadruple 2-Input Positive-NAND Gate

RSN54L10 - Triple 3-Input Positive-NAND Gate -

RSN54L20 — Dual 4-Input Positive-NAND Gate

RSN54L57 — 3-3-3-2 AND-OR-INVERT Gate

RSN54L71 — R-S Master-Slave Flip-Flop

RSN54L72 — J-K Master-Slave Flip-Flop .
RSN54L74 — Dual D-Type Edge-Triggered Flip-Flop

RSN54L122 — Retriggerable Monostable Multivibrator with Clear
RSN54L130 — Dual 3-Input Positive-NAND Gate

RSN54L131 — Dual Expandable 3-Input Positive-NAND Gate

Also Available From Texas Instruments:

Radiation Hardened Series 54, Series 54H,
Linear Circuits And Diode Arrays.
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SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

TTL INTEGRATED CIRCUITS WITH HIGH TOLERANCE
TO GAMMA AND NEUTRON IRRADIATION

' o High Speed: Typical Gate Propagation Delay Times (CL =50 pF):
Series RSN54 ... 10 ns
Series RSNS54H ... 75 ns

e High D-C Noise Margin . .. 1 Volt Typical
e Low Output Impedance Provides Low A-C Noise Susceptibility

HYSNSH ONV ?SNSYH $S3143S

e Waveform Integrity Maintained over Full Range of Loading and Temperature Conditions
e Normalized Fan-Out to Ten Loads

e Typical NAND Gate Power Dissipation at 50% Duty Cycle:
Series RSN54 . . . 10 mW
Series RSN54H . .. 23 mW
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description

Series RSNG4 and Series RSN54H TTL integrated
circuits are specifically designed and fabricated for
operation and 'survivability in nuclear-radiation envi-
ronments. The basic Series 54/74 configuration, desir-
able for its “natural’”” hardness, has been coupled with
a state-of-the-art circuit-hardening process. This tech-
nology, compatible for use in high-volume production,
employs:

® dielectric isolation
thin-film resistors
small transistor geometries
shallow base diffusions
heavy gold doping
minimum collector thickness and resistivity
aluminum interconnection system

Series RSN54, RSN564H, and RSN54L logic families
are completely compatible with one another and with

most other TTL and DTL circuits. These circuits are
designed to operate at the same supply voltages and
logic levels with the high d-c noise margins which are
characteristic of Texas Instruments Series 54/74
circuits. These families of radiation-hardened circuits
include the gates and flip-flops needed to perform
functions within present-day digital electronic
systems. And, since these three families are
compatible with one another, Series RSN54H high-
speed circuits may be selectively used in system
locations requiring minimal propagation delay times.
In other locations where speed is not the limiting
parameter, Series RSN54 or RSN54L circuits may be
used.

Both Series RSN54 and Series RSN54H are designed

for operation over the full military temperature range
of —55°C to 125°C. 10
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SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

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

Supply voltage, Vo (See Note 1) . . . . . . . L L, 7V
Input voltage (See Note 1) e e . . oL ... .. .. ... .. .. .. bbby
Operating free-air temperaturerange . . . . . . . . . . . . . . . . . . .. .... -bB5°Cto125°C
Storage temperaturerange . . . . . . . . . . . . . . . . . . . . . . ... ... —65Cto150°C

NOTE 1: Voltage values are with respect to network ground terminal.

input-current requirements

Input-current requirements reflect worst-case conditions for Tp = —56°C to 125°C and V¢ = 4.5'V to 5.5 V. Currents
into the input terminals are specified as positive values. Arrows on the d-c test circuits indicate the actual direction of
current flow.

Each input of the Series RSN54 miiltiple-emitter input transistors requires no more than a 1.8-mA fiow out of the
input at a low voltage level; therefore one normalized load {N = 1) is —1.6 mA maximum. Each input requires
current into the input at a high voltage level. This current is 40 A maximum {one normalized load) for each
emitter input.

o

b.  Each input of the Series RSN54H multiple-emitter input transistors requires no more than a 2-mA flow out of the
input .at a low voltage level; therefore, one normalized load (N = 1) is —2 mA maximum, Each input requires
current into the input at a high voltage level. This current is 50 uA maximum (one normalized load) for each
emitter input.

fan-out capability

Fan-out (N) reflects the ability of an output to sink current from a number of Series RSN54 or RSN54H loads at a low
voltage level and to supply current at a high voltage level. Each output is capable of sinking current or supplying current
to 10 normalized loads (N = 10) within the same series. In addition, Series RSN54H outputs will drive twelve Series
RSNb4 loads, or Series RSN54 outputs will drive eight Series RSN54H loads. Currents out of the output terminal are
specified as negative values.

unused inputs

For optimum switching times and minimum noise susceptibility, unused inputs should be maintained at a positive
voltage greater than 2.4 V but not to exceed the absolute maximum rating of 5.5 V. This eliminates the distributed
capacitance associated with the floating-input-transistor emitter, bond wire, and package lead, and ensures that no
degradation will occur in the propagation delay times. Some possible ways of handling input emitters are:

a.  Connect unused inputs to an independent supply voltagé. Preferably, this voltage should be between 2.4 V and
3.5V.

b.  Connect unused inputs to a used input if maximum fan-out of the driving output will not be exceeded. Each
input presents a full load to the driving output at a high-level voltage but adds no loading at a low-level voltage.

c.  Connect unused inputs to Vg through a 1-kS2 resistor so that if a transient which exceeds the 5.5-V maximum
rating should occur, the impedance will be high enough to protect the input. One-to-25 unused inputs may be
connected to each 1-kS2 resistor.
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~ SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

standard line summary

L——_
QUADRUPLE 2-INPUT

POSITIVE-NAND GATES

1 ]

L____1
TRIPLE 3-INPUT
POSITIVE-NAND GATES

L

HEX INVERTERS

GATE CIRCUITS
RSN5400 RSN5410
RSN5404 RSN5420
RSN54H0O RSN54HO4 RSN54H10 RSNG4H20

DUAL 4-INPUT
POSITIVE-NAND GATES

RSN5431
RSN54H31

r
| |
|
1
|

ﬁﬁgjﬁﬁf

|
L___1

11-INPUT
POSITIVE-NAND GATES

RSN5440 RSN5456
RSN54H40 RSNGAHS6

=+ |1 '

DUAL 4INPUT " 2WIDE 3INPUT,
POSITIVE-NAND BUFFERS 2.WIDE 2-INPUT, DUAL
AND-OR-INVERT GATES

RSN5457
RSN54H57
- —
‘ |
|
|
' |
| |
l |
: |
| |
~ 3323INPUT "'I

AND-OR-INVERT GATES

AND-OR-INVERT GATES

RSN5458
RSN54H58
| I
| |
|
| |
|
| |
|
| |
| l
L1

EDGE-TRIGGERED FLIP-FLOPS

FLIP-FLOP CIRCUITS
RSN5474
RSNB4H74 - RSNsablos______
| r—reser | l creAR |
4o o 4+ o
+erock | ~+dcrock |
| Lcear | | + ¢ |
I — | I l
{ CLEAR ‘ ﬂI—J N
cLock cLock
in | i L
-—p ob— Q
| Lereser | | T 1% cLear |
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DUAL D-TYPE DUAL JK

EDGE-TRIGGERED FLIP-FLOP
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CIRCUIT TYPES RSN5400, RSN5410, RSN5420, RSN5431,
RSN54HO00, RSN54H10, RSN54H20, RSN54H31

POSITIVE-NAND GATES

schematic (each NAND gate)

INPUTS &

logic

H FLAT PACKAGE (TOP VIEWS)

RSN5400, RSN54H00

RSN5410, RSN54H10

48 4A GND 3B 3A

©XOXOROXO,

c 3y 3C GND 3B 3A 2C

®OOO OO
L.@__J

ofoYo

OO0

C

positive logic: Y = AB

positive logic: Y = ABC

RSN5420, RSN54H20

RSN5431, RSN54H31

18 GND 2y 20 2C

®H® O

® O

® ®
L

Y GND i H G

0800 ®

] J

= |

IEE——
L] L] L] | L]
1A v NC vee NC 2A 28

VOGO OO

e
Ey

vee D E F

positive logic: Y = ABCD

positive logic: Y = ABCDEFGHIJK

NC—No interna} connection

-0 Vee NOMINAL RESISTOR VALUES
13 RSN5400 | RSN54H00
RSN5410 | RSN54H10
RESISTOR
RSN5420 | RSN54H20
RSN5431 | RSN54H31
a ,;”p’p >y R1 4kQ 2.8 k2
; ,{”HHI‘ R2 16kQ 760 Q
P h ouTT R3 58
Co-——-'|'||||" Y 2 58 2
D°‘““'l'i|”l R4 1kQ 1k
S es—— : : : R5 1kQ 470 Q
fo————d 1]
6om————aly 1
H O ——— | : !
| O —— 41
o ——— : 0 GND
(KO— = — e —— 4 7
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CIRCUIT TYPES RSN5400, RSN5410, RSN5420, RSN5431,

RSN54H00, RSN54H10, RSN54H20, RSN54H31
POSITIVE-NAND GATES

recommended operating conditions

! RSN5400 RSN54H00
i RSN5410 RSN54H10
RSN5420 RSN54H20 UMIT
RSN5431 RSN54H31
Lo e MIN NOM MAX MIN NOM MAX
Supply voltage, V¢ 4.5 5 5.5 45 5 5.5 v
Normalized fan-out from each ggtie",ﬂ o _:_“ ) L T B 10 | 10
High-level output current, loy —-400 —=500 | kA
Low-level output current, I 16 20 mA
Operating free-air temperature, Tp —55 125 -55 125 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

| RSN5400 RSN54H00
TEST RSN5410 RSN54H10 )
PARAMETER | TEST CONDITIONST RSN5420 RSN54H20 UNIT
FIGURE RSN5431 RSN54H31
MIN  MAX | MIN  MAX
ViH_ High-level input voltage - 1 2 2 )
ViL  Low-level input voltage 2 0.8 0.8 Vv
i Vee = MIN, Vi =08V,
VoH High-level output volitage 2 24 24 \4
IoH = MAX
- T TTVGe=MIN, Vi =2V,
VoL Low-level output voltage i 0.4 0.4 v
loL = MAX
1| inputcurrent at maximum input voltage | 3 | Vog = MAX, V=55V 1 T mA
ljq  High-level input current 3 Voo =MAX, V=24V 40 50 | mA
LITH Low-level input current 4 Veg=MAX, V=04V —-1.6 -2 | mA
los  Short-circuit output current 5 Vee = MAX —40 -120 —40 ~120 | mA
Supply current, high-level output T
lcoH PRy ° P 6 |vee=MAX, V=0 1.75 25 | mA
{average per gate)
Supply current, low-level cutput - ! .
lccu 6 Veec =MAX, V=45V 5.7 10.8 | mA
(average per gate) -

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

£Not more than one output should be shorted at a time, and the duration of the short circuit test shou'd not exceed one second.

switching characteristics, Vcc =5V, Ta =25°C, N = 10

RSN5400 RSN54H00
TEST RSN5410 | RSN5431 | RSN54H10 | RSN54H21
PARAMETER TEST CONDITIONS | RSN5420 RSN54H20 UNIT
Fi E
e GUR MIN MAX|MIN MAX | MIN MAX |[MIN MAX
Propagation delay time,
tPLH Pag . Y 29 CL =50pF 18 18 12 12} ns
low-to-high-level output
P ation detay time, o
oy oeen Seav E 29 CL = 50 pF 15 25 12 20l ns
high-to-low-level output
TEXAS INSTRUMENTS

INCORPORATED
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CIRCUIT TYPES RSN5404, RSN54HO04

HEX INVERTERS

schematic (each inverter)

logic

H FLAT PACKAGE (TOP VIEW)

y v 6A 6Y GND  5Y 5A ay
cC
S - ONONONONONONO,
¢ 31 1
NOMINAL RESISTOR VALUES D ﬂ
RESISTOR | RSN5404 | RSN54H04
v R1 4kQ 2.8kQ
R4 OUTPUT
Y R2 1.6 k& 850
R3 58 @ 58 0 L qu_l I_{>°]
RS H R4 4 k2 4 kQ > ' ¥ x . 1
oND ¥ ) L) | ¥
% cEmms e loXoXoXoXo¥olo)
1A 2y 2A Vee  3A 3y aA
positive logic: Y = A
recommended operating conditions
RSN5404 RSN54H04 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Vcc 4.5 5 5.5 45 5 5.5 \"
Normalized fan-out from each output, N 10 10
High-level output current, IoH —400 —500 | pA
Low-level output current, Iop 16 20 mA
Operating free-air temperature, Ta —55 125 —55 125 | °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
TEST RSN5404 RSN54H04
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN MAX MIN MAX
Viq High-level input voltage 7 2 2 \%
VL Low-level input voltage 8 0.8 0.8 Vv
Ve =MIN, VL =08V,
VoH High-tevel output voltage 8 cc L 2.4 2.4 \4
foH = MAX
Voo =MIN, Vig=2V,
Vor Low-level output voliage 7 0.4 0.4 v
loL = MAX
[} Input current at maximum input voltage 9 Vee = MAX, V=565V 1 1| mA
. . tii  High-level input current 9 Voo =MAX, V=24V 40 50 | A
TN Low-level input current 10 Voo = MAX, V=04V -1.6 -2 | mA
10 log  Short-circuit output currentf 1" Vee = MAX —40 -120 —40 —-120 | mA
Supply current, high-level output
ooy PRIy current, highievel outh 12 |vge=MAX, V=0 3.2 38 | mA
{average per inverter)
Supply current, low-level output
looL PRy care outp 12 |Vgo=MAX, V=45V 56 97 | ma
{average per inverter)

1 Eor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

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

switching characteristics, Vg =5 V, TA =25°C, N = 10

PARAMETER TEST TEST CONDITIONS RSN5404 RSN54HO4 UNIT
FIGURE MIN MAX MIN MAX
Propagation delay. time,
1 29 Cp =50pF 18 12 ns
PLH low-to-high-level output L P
Propagation delay time,
1 29 C| =50pF 15
PHL high-to-low-level output L P 12 ne
108 TEXAS INSTRUMENTS
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CIRCUIT TYPES RSN5440, RSN54H40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

schematic (each NAND buffer) logic | & AT PACKAGE (TOP VIEW)

1 18 GND 2Y 2D

NOMINAL RESISTOR VALUES

RESISTOR | RSN5440 | RSN54H40 "
R1 4ka 1.4 k&2
. . — R2 600 2 390 o
INPUTS
¢ R3 45 0 450
s R4 1k%2 1ka

oNo R5 400 © 250 2 @ @ @ @ @ @

1Y NC Vee NC 2A

positive logic: Y = ABCD

recommended operating conditions

NC—No internal connection

RSN5440 RSN54H40 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 4.5 5 5.5 \
Normalized fan-out from each gate, N 30 30
High-level output current, oY -15 -3 mA
Low-level output current, lg|_ 48 60 [ mA
Operating free-air temperature, Tp —55 125 —55 125 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TEST RSN5440 RSN54H40
PARAMETER TEST CONDITIONS? - UNIT
FIGURE MIN MAX MIN MAX
Viy High-level input voltage 1 2 2 \
ViL Low-level input voltage 2 0.8 0.8 \
Vee=MIN, v =0.
VoH High-level output voltage 2 ce oL=08V, 24 2.4 A\
loH = MAX
Vec=MIN, Vou=2V,
VoL Low-level output voltage 1 cc OH 0.4 0.4 A\
lor = MAX
Iy Input current at maximum input voltage 3 Vee =MAX, V| =55V 1 11 mA
liq  High-level input current 3 Vee = MAX, V=24V 50 100 | uA
Il Low-level input current 4 Vee =MAX, V=04V —1.6 —4 | mA
los  Short-circuit output current 5 Vce = MAX —40 ~125 —40 —125 | mA
Supply current, high-level output
oo oY anrievel outpu 6 | vec=MAX, v|=0 175 5| mA
(average per gate) .
Supply current, low-level output
leeL PRV P 6 | Voc=MAX, Vi=45V 12.6 21| mA
(average per gate) - -

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
ZINot more than one output should be shorted at a time, and the duration of the short-circuit test should not exceed one second.

switching characteristics, VGG =5 V, TA = 25°C, N = 10

TEST RSN5440 RSN54H40
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN MAX MIN MAX

Propagation delay time,

tp . 29 CL =50pF 18 12 ns
LH L

low-to-high-level output

Propagation delay time,

t 29 C| =50pF 15 12 ns
PHL high-to-low-level output L
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CIRCUIT TYPES RSN5456, RSN5457, RSN5458,

RSN54H56, RSN54H57, RSN54H58
POSITIVE AND-OR-INVERT GATES

schematics

INPUTS j

RSN5456, RSN5458,
RSN54H56, RSN54H58

R6

T

S

—

logic

NOMINAL RESISTOR VALUES

RSNG5456 | RSN54HS56
RESISTOR RSN5457 | RSN54H57
RSN5458 | RSN54H58
R1, R2, R3, R4, 4 kQ 2.8k
R5 1.6 k2 760
R6 58 Q 58 O
R7 1k 1k
R8 1k 470 Q

RSN5456, RSN54H56

vee

QUTPUT
Y

INPUTS <
GND

Ve bus

H FLAT PACKAGE (TOP VIEWS)

RSN5457, RSNG54H57

nmo omp
EJ A H A~

N

RSN5457, RSN54H57

> 4 —O vee
> <‘
R13 Rs;; REZ
Pd
R7 ;l
ouTPUT
i\? 7y
R23
K}__Lo
S
G
H p
B
F ¥ A8 i: l
®——OGND

RSN5458, RSN54H58

® ®

v GND

Y GND K J

0P 000600000

l

®Q

l
ONONO)

1F 2A 2B

® ®

1E vee

T

¥ T T 1
DOODOOOO

Ve

NC Y GND NC NC H

0¥oXoXoXoXoXO)

I ¥ ¥ ¥ | ¥
PPOQOBQ

positive logic:

1Y = (1A-18-1C) + (1D-1E+1F)
2Y = (2A-2B) + (2C+2D)

positive logic:

Y = (ABC) + (DEF) + (GH) + (1JK)

positive logic:

Y = (ABCD) + (EFGH)

NC—No internal connection
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CIRCUIT TYPES RSN5456, RSN5457, RSﬁ5458,
RSN54H56, RSN54H57, RSN54H58
POSITIVE AND-OR-INVERT GATES

recommended operating conditions

SERIES RSN54 SERIES RSN54H -
MIN NOM MAX MIN NOM MAX UNIT
Supply voltage, Vcc 4.5 5 5.5 4.5 5 5.5 \
Normalized fan-out from each output, N 10 10
High-level output current, IoH —-400 —500 | pA
Low-level output current, lg| 16 20 | mA
Operating free-air temperature, Ta —55 125 —b5 125 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST TEST CONDITIONST SERIES RSNSA | SERIES RSNG4H UNIT
: FIGURE MIN MAX MIN MAX
ViH High-level input voltage 13 2 2 A\
ViL  Low-level input voltage 14 0.8 0.8 v
) Vee=MIN, Vv =08V,
VoH High-level output voltage 14 B 2.4 24 v
lgH = MAX
VoL Low-level output voltage 13 Vee = MIN, - Vi =2V, 0.4 04 | V
loL = MAX
I Input current at maximum input voltage 15 Vee =MAX, V=55V 1 1 mA
i High-level input current 15 Voo =MAX, V=24V 40 50 LA
he Low-level input current 16 Ve = MAX, V=04V -1.6 -2 | mA
los  Short-circuit output current 17 Ve = MAX -40 -120 —40 —120 | mA
RSN5456 7
RSN5457 7
IccH Supply current, high-level output 18 Ve = MAX, | RSN5458 35 mA
Vi=0 RSN54H56 10
RSN54H57 10
RSN54H58 5
RSN5466 14
RSN5457 10
IccL  Supply current, low-level output 18 Vee = MAX, | RSN5458 ! mA
V=45V RSN54H56 25
RSN54H57 16
RSN54H58 13

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

iNot more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second.

switching characteristics, Vcc =5V, TA =25°C, N =10

PARAMETER TEST TEST CONDITIONS SERIES RSNS4  SERIES RSNGAH UNIT
FIGURE MIN MAX MIN MAX
P i lay ti
tpLy | roPAgation delay time, 29 CL =50 pF 20 15 | ns
{ow-to-high-level output
tPHL Propagatlon delay time 29 CL = 50pF 15 12 s
high-to-low-level output
TEXAS INSTRUMENTS

INCORPORATE
POST OFFICE BOX 5012 + DALLAS, TEXAS 75222
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CIRCUIT TYPES RSN5474, RSN54H74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

functional block diagram (each flip-flop) logic H FLAT PACKAGE (TOP VIEW)
1 — 2
PRESET 10 10 GND 20 20. PRESET
L | | | | | J
PRESET . ‘—1 Ll ‘j ’ I—' -
a Q a 0
Preset  Clear Clear Preset
( D Clock Clock D
CLEAR o Q
] [ I
urEm—————
) L L] ] L]
1 1 2 2
ciock  '° ciear V¢ crear 2P cidck
CLOCK o a positive logic:
’ ) Low input to preset sets Q to high level
Low input to clear resets Q to low level
Praget and clear are independent of clock
D TRUTH TABLE
{Each Flip-Flop)
th th+1
INPUT | OUTPUT
D a a
L L H
H H L
H = high level, L = low level
tp = bit time before clock pulise
description tn+1 = bit time after clock pulse

These monolithic, high-speed, dual, edge-triggered flip-flops utilize TTL circuitry to perform D-type flip-flop logic.
Each flip-flop has inc vidual 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 levei, the D-input signai has no effect.

recommended operating conditions

RSN5474 RSN54H74 J ONIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 45 5 55 V
Normalized fan-out from each output, N 10 10 i
High-level output current, igH —400 —500 | uA
Low-level output current, I 0 16 0 20 | mA
Clock frequency, fclock 20 30 | MHz
Width of clock pulse, ty(clock) (see Figure 30 or 31) 30 20 ns
Width of preset pulse, ty{preset) (see Figure 32) 30 20 .| ns
Width of clear pulse, ty{clear) {see Figure 32} 30 20 - ns
Input setup time, tsetyp (see Note 1 and Figures 30 and 31) 20 15 ns
Input hold time, thold (see Note 2 and Figures 30 and 31) 5 0 ns
Operating free-air temperature, T -5b 125 [-55 125 “C

NOTES: 1. Setup time is the interval immediately preceding the positive-going edge of the clock pulse during which interval the data 1o be
recognized must be maintained at the input to ensure its recognition.
2. Hold time is the interval immediately following the positive-going edge of the clock pulse during whick interval the data to be
recognized must be maintained at the input to ensure its continued recognition.
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CIRCUIT TYPES RSN5474, RSN54H74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST TEST CONDITIONST RSN5474 | RSNS4H74 UNIT
FIGURE MIN MAX |[MIN MAX
V|H High-level input voltage 19 and 20 2 2 v
V(L  Low-level input voltage 19 and 20 0.8 08| Vv
. Vce = MIN,  Igy = MAX,
Voy High-level output voltage 19 Vig=2V, ViL=08V 2.4 24 A2
VoL Low-level output voltage 20 X?: =— ZM\lllt‘ :/?:: : IZI: )\(/' 0.4 04 V
I input current at maximum input voltage 21 Vee =MAX, V=55V 1 1 mA
D input 40 50
hH High-level input current preset or clock 21 Voo = MAX, V=24V 80 100| pA
clear 120 150
e Low-level input current presetor D 21 Ve =MAX, V=04V -16 —2 mA
clock or clear —-3.2 -4
log  Shortcircuit output currenti 22 Ve = MAX —40 —120|—-40 —120| mA
lcc  Supply current 23 Vee =5V, 28 45 mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

iNot more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second.

switching characteristics, Vcc =5V, TaA =25°C, N =10

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

TEST RSN5474 | RSN54H74
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN MAX| MIN MAX
fmax Maximum clock frequency 30 and 31 CL =50pF 20 30 MHz
Propagation delay time,
tpLH low-to-high-level output 32 CL =50pF 25 20 ns
from clear or preset
Propagation delay time,
tpHL high-to-low-level output 32 CL =50pF 35 30 ns
from clear or preset
Propagation delay time,
tPLH low-to-high-level output 30 and 31 CL=50pF 25 20 ns
from clock
Propagation delay time,
tpyL high-to-low-level output 30 and 31 CL =50pF 30 25 ns
from clock
TEXAS INSTRUMENTS
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CIRCUIT TYPES RSN5474, RSN54H74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

schematic {each flip-flop)

TO
—p OTHER

1T

g

CLEAR ©

id-

CLOCK O— 4

R4
D Ot
4

FLIP-FLOP

QUTPUT
Q

TO
¥ OTHER

GND O f
&

WA .. Vgc bus

NOMINAL RESISTOR VALUES

FLIP-FLOP

RESISTOR RSNbB474 | RSN54H74
R1,R2,R3,R4,R5,R6 4k 238 kQ
R7,R8, 1.6 k2 760 Q2
R9,R10 58 Q@ 58 0
R11,R12 1k 1 k&
R13.714 1 k2 470 O
10-14 TEXAS INSTRUMENTS
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CIRCUIT TYPE RSN54H103

DUAL J-K EDGE-TRIGGERED FLIP-FLOP

logic
H FLAT PACKAGE (TOP VIEW)
1 1 I
0 [t
TRUTH TABLE 5 ) o) 5
t t
n n+1 (AClear Clear
J K Q
K_Clock 4 J_ Clock K
L] O 71 [T
L H| L  E— ! -
H L| H
4| g, ONONONONONORO.
= hil = 1 1 1K \Y 2 2 2J
H h|.gh 'level,L low level CLOCK CLEAR cc CLOCK CLEAR
tn, = bit time before clock pulse
tn+1 = bit time after clock pulse asynchronous input:
Low input to clear resets Q to low level.
Clear is independent of clock.
description
These monolithic J-K flip-flops are negative-edge triggered. The inputs are inhibited while the clock input is low; when
the clock goes high the inputs are enabled and data wiil be accepted. The logic levels of the J and K inputs may be
allowed to change when the clock input is high and the truth table will be observed as long as the minimum set-up times
are maintained. Input data is transferred to the outputs on the negative edge of the clock pulse. A low input to clear
resets Q to the low logic level independently of the clock.
recommended operating conditions
RSN54H103
UNIT
MIN NOM MAX
Supply voltage, Voo 4.5 5 55 A\
Normalized fan-out from each output, N 10
High-level output current, gy —500 nA
Low-ievel output current, 1| 20 | mA
Clock frequency, felock 0 25 | MHz
Width of clock pulse, ty({ciock) (see Figure 33} 15 ’ ns
Width of clear pulse, ty(clear) {see Figure 34) 15 ns
Input setup ti t (see Note 1 and Fi 33) High-level data 10
nput setuy me, see Not
p p ti setup e 1 and Figure Low-level data 15 n
Input hold time, tho|g (see Note 2 and Figure 33) 0 ns
High-to-low-level transition time of clock pulse, tTH| {clock) 150 ns
Qperating free-air-temperature, T 5 —55 126 | °C
NOTES: 1. Setup time is the interval immediately preceding the negative-going edge of the clock pulse during which interval the data to be

recognized must be maintained at the input to ensure its recognition.

2. Hold time is the interval immediately following the negative-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.

TEXAS INSTRUMENTS
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CIRCUIT TYPE RSN54H103

DUAL J-K EDGE-TRIGGERED FLIP-FLOP

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST TEST CONDITIONST RSNS4H103 UNIT
FIGURE MIN MAX
V|4 High-level input voltage 24 and 25 2 \
ViL  Low-level input voltage 24 and 25 08| V
Vou  High-level output voltage 24 XIC:;;\AJ/'?‘: if::j =_ :)Vl:\);, 2.4 v
VoL Low-level output voltage 25 z?:;;w\',N l\?lt ; gﬂ:)\(] 04! v
[ Input current at maximum input voltage 26 Vee=MAX, V=55V 11 mA
. Jor K input 50
ItH High-level input current ook araiear 26 Voo = MAX, V=24V 106 MA
J or K input —2
I'TH Low-level input current 26 Veec=MAX, V=04V mA
clock or clear —4
ios  Short-circuit output current? 27 Voo = MAX 40 ~-100 1 mA
"CC Supply current 28 Vee = MAX 521 mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

$No more than one output should be shorted at a time, and duration of the shortcircuit test should not exceedone sacond. Only the Q outputs

are tested.

switching characteristics, Vcc =5V, Ta =25°C, N =10

TEST RSN54H103
PARAMETER TEST CONDITIONS UNIT
FIGURE MIN MAX
fmax Maximum clock frequency 33 Cy =50pF, RL =280 25 MHz
Propagation delay time,
tpLH low-to-high-level output 34 CL =50pF, RL=280Q 15 ns
from clear to Q
Propagation delay time,
tpHL  high-to-low-level output 34 Cp =50 pF, RpL=280% 15 ns
from clear to Q
Propagation delay time,
tpLH low-to-high-level output 33 CL =50 pF, Ry =280 Q 15 ns
from clock
Propagation delay time,
tpHL high-to-low-level output 33 Cp = 50 pF, R =280 Q 15 ns
from clock

10-16
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CIRCUIT TYPE RSN54H103

DUAL J-K EDGE-TRIGGERED FLIP-FLOP

functional block diagram (each flip-flop)

Q o—s

schematic (each flip-flop)

CLOCK

TO
Veco—e * + OTHER
< . FLIP-FLOP
g580 28k
q
1k
QOo———y _
p—00
2470
-0 CLEAR
;j J28ke 28k 28k2
S22k B Y
TO
GNDO- - . - — OTHER
FLIP-FLOP

v Vee bus

Resistor values shown are nominal,

o—¢ Ye

CLOCK

TEXAS INSTRUMENTS
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SERIES RSN54 AND SERIES RSN54H

RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits’

Vee
0
¢ — -
¢ ——-
¢ ——- \
P — ‘\OL
VIH 0@ — ——
| S
*-—-
¢ ——- VoL
¢ ——- _L —
4 L

All inputs are tested simultaneously.

FIGURE 1-V)1, VoL

Vee

p-— =~ won

— VoH

-

Vi o—— = -i-

Each input is tested separately.

FIGURE 2-V|L, VOH

}— OPEN

<

Each input is tested separately.

45V Vee

Each input is tested separately.

FIGURE 3-1j, hy FIGURE 4—1j_
Vee
Vee o
Ic IlccL
¢ ——-

Each gate is tested separately.

FIGURE 5-lpg

All gates are tested simultaneously. Average-per-gate

Icc total
value =

number of gates in package

FIGURE 6—I¢cH. lccL

1 Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsY (continued)
Vce Vee
]
‘\*OL -\$OH
VIH Vi
VoL VoH
L LI o
FIGURE 7-V|H, VoL FIGURE 8-V |, VoH
Vee vee
0o
4
—
\7 >O0—— OPEN V) O— OPEN
T S ——
IH m
- L
FIGURE 91|, L}y FIGURE 10—Iy_
Vee Vee
lccH l l'CCL .10 .
V) OPEN
llos

Each inverter is tested separately.

Icc total

All inverters are tested simultaneously. Average-per-inverter
number of inverters in package

value =

FIGURE 12—-I¢ccH. lccL

FIGURE 11—Ipg

€ Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION
d-c test circuits’ (continued)

Vee 45V Vee
(]
—_ = TN < __.__r-—\
- "‘—1 o ———- )——1
-/ r=Lo-r |
4 | i P I
<— [ @ —|—— 1
Vil it '\'OL wOH
- — — - ——
& — - | -] 1
! % = Yo I % =
- oL - OH
Ty TN
- ] | )._
+-i__~ J_ _1_ il S _L
X ) Each set of inputs is tested separately. A set comprises
Each AND section is tested separately. . .
one input from each AND section.
FIGURE 13-V |4, VoL FIGURE 14—V, VoH
vee
e~ |
[ e | )——I
oy = __~ |
v, o 0___‘ |
@ ——
: >)—DPEN
@ —
& —— |
e |
——L77N §
¥
1
Each input is tested separately. Each input is tested separately.
FIGURE 15—13, liiq FIGURE 16—k
Vee vVee
E 4 - FA IccH.
—‘1...._ | - _ _/ | IcoL
- — I @ — — |
— — ] - — —
OPEN
- Vi o
1}—- ~ | & — — |
I ‘os .
——I 77N 1 1 -7\ _}
. | F
~—-1__/ ——t.—
Each output is tested separately. All gates are tested simultaneously. Average per-gate
_ Igc total 3
value = o e o ADI gates in package
FIGURE 17-Igg FIGURE 18—I¢ccH. lccL

Y Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
Dashed lines represent gates and/or inputs and outputs which are applicable to only some of the circuit types which reference these test circuits.

10-20 TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS. TEXAS 75222



SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsY (continued) Vin Vec

— [ -1 1

PRESET PRESET
Vv - ViH O — D Q
iH O resT b a \|OH TEST loL
PER PER
—— — CLOCK
TRUTH cLock TRUTH
vi, o—p| TABLE g l—o ViL O—P TABLE apb—o
\Y N Vor =
CLEAR OH :-[. CLEAR l -—I
A. Each flip-flop is tested separately. ViH
B. Each output is tested separately. A. Each flip-flop is tested separately.
C. Vg is aiso tested using clear and preset inputs. B. Each output is tested separately.
FIGURE 19—V|H, V|, VOH FIGURE 20—V, Vi, VoL
45V Vee TEST TABLE
— — APPLY V| CONDITIONS ON OTHER CONDITIONS ON OTHER
T MEASURE INPUTS FOR I}, Iy INPUTS FOR ||
3 I, \H. ljL | APPLY 45V | APPLY GND | APPLY 4.5V | APPLY GND
PRESET Clock Clear and D Preset Clear Preset and D
| —D Qp— OPEN Clock Preset and D Clear
IH SEE
— Clock
TEST P Cl d D Cl Clock and D
v, O—9 L lcLock reset ear an ear ock an
«—| TABLE {See Note B)
e af— oPEN D and Clock Clock, D,
Clear Preset © None
{See Note B) and Preset
CLEAR
Clear D Preset and Clock
e __j __l__ D Ctock and Preset Clear Clock and Clear Preset
- _ _ =
NOTES: A. Each input of each flip-flop is tested separately.
B. GND is momentarily applied to clock, then 4.5 V.
FIGURE 21-hiy, lj
Vee 45v Q Vee
[
! T '*o—j fcc
i
Q1 T‘
PRESET |
| PRESET
OPEN ——ID Q 1
[ a1 D Qf—— OPEN
OPEN —— CLOCK I
_ 1 CLOCK
Q ! —
= Qf—OPEN
CLEAR !
H CLEAR
o— : L
l—o0 -
"os
lce is measured simultaneously for both flip-flops
- = - with D, clock, and preset at ground; then with D,
Each output is tested separately. clock, and clear at ground.
FIGURE 22-Igg FIGURE 23—-Igc
fArrows indicate actual direction of current flow. Current into a terminal is a positive value.
TEXAS INSTRUMENTS 10-21
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SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED

CIRCUITS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits (continued)

Vee
—
v -
|H O TEST J Q o
PER | o cLock \
TRUTH
v 0| TABLE |— al—o
V —
CLEAR OH T
" . = - =

NOTES: A, Each flip-flop is tested separately.
B. Each output is tested separately.
C. VgH at the Q output is also tested using the clear input.

Vce
Vid o TEST J Q oL
PER L _dcLock
TRUTH
ViL O~P TABLE —dic a+—o
VoL =
CLEAR _L —I-
ViH

NOTES: A. Each flip-flop is tested separately.
B. Each output is tested separately.

FIGURE 24—V, ViL. VOH

FIGURE 25—V, VL. VoL

TEST TABLE
a5V Vee APPLY V, CONDITIONS ON OTHER CONDITIONS ON OTHER
— -y MEAsuHE' INPUTS FOR Ijyy INPUTS FOR Iy
L OR | APPLY 4.5V APPLY [ APPLY GND | APPLY 45V APPLY
R I - MOMENTARY GNO >V | MOMENTARY GND
Clock Clear, J, and K | Clear, J, and K
¢ Clear 3 (See Note C) Tand K {See Note B)
Q Ciear (See Note D} Clock and J Jock and J
hH SEE J OPEN Clear T (See Note C) Clockandd | 0°%?
] TEST 3 Ciock and Clear | Clock and Clear | Q {See Note C)
Vi O—1 TABLE —QICLOCK K Clear (ee Note E) Ciock Ciock and Clear | __Q (See Nate C)
L —
he L—d K Q p— OPEN NOTES: A. Each input of each flip-flop is tested separately.
B. While maintaining all other conditions, the clock input is momentarily
CLEAR :::: to 4.5 V, the V, is reapplied, and 3 second measurement of Iy is
-L C. After the application of momentary ground 10 the specified output, both
e Q and Q are left Hoating.
- e — = D. Apply momentary ground before V).
E. Apply momentary ground, then 4.5 V.
FIGURE 26-ljy, i
IIIIIIIIIII 2 VCC VCC
T 7] Tl'cc
J Q OPEN
4.5V O—P ety J Q p—— OPEN
CLOCK SEE
_ NOTE —C] CLOCK
K Q | _
os aenmm 1.4 Q p— OPEN
CLEAR
CLEAR
[ 1 1 L =T
tcc is measured with J, K, clear, and clock grounded. A second
Each Q output is tested separately. measurement is made with K grounded, 4.5 V apptied to J and
clear, and momentary 4.5 V, then ground, applied to clock.
FIGURE 28-I¢cc

FIGURE 27-1gg

9 Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES RSN54 AND SERIES RSNS4H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

switching characteristics

INPUT 24V Vee OUTPUT
o 0o

— —_———————
. R (See Note D) |
— - GaTE OR INVERTER ] | I

- 1N3064 1N3064 1N

PULSE = UNDER | N304 3%
GENERATOR * —] TEST 1 !
(See Note A) _ (See Note B} l I
_ I 71~ CL (See Note C) |
1 ' L] |
]

L + al | = L |
| |

|_ __ ___ _tospgciRCUIT |

TEST CIRCUIT

le——a—— <7 15 le—e}— <70s
| 1 L e e —— 3V
} 90% 90% |
INPUT l 1.5V 15V :
I I 10%
10% 1 | oV
! (
! |
k’tPHL ’I P‘tPLH.% 10
{ | VoH
1
INVERTING
OUTPUT 15V 15V
—————=— VoL
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, duty cycle = 50%, and Zgye ~ 50 2.
B. Input conditions are established for each gate as follows:
1. input pulse is applied to one input and 2.4 V is applied to all unused inputs of the NAND gates.
2. Input puise is applied to one AND section, and 2.4 V is applied to all unused inputs of that AND section, and all inputs of alt
unused AND sections of the AND-OR-INVERT gates are grounded.
C. Cy includes probe and jig capacitance.
D. For Series RSN54 circuits, R = 400 Q. For Series RSNB4H circuits, R = 280 Q.

FIGURE 29-GATE PROPAGATION DELAY TIMES

71
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SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vee=5V &

Ry
{See Note E)

RL
(See Note E)

D INPUT CLOCK
{See Note B) PULSE

D CLOCK ‘
Lol PRESET CLEAR jo—¢
Cp =50 pF

AAA

@
VVy—

{See Note C) (See Note C)

Cp =50 pF L=
(See Note D} — _ p— {See Note D)
- Q Q
TEST TEST
OUTPUT o —o OUTPUT

TEST CIRCUIT

CLOCK INPUT

D INPUT (PULSE Al 5y

(See Note B) 1.0.,
\ - oV
beeug®™ o
1 thold
le 60 ns sl 3V
90%4= Tl A 90%
D INPUT (PULSE B) I | 15V 16V |
(See Note B) 9, |
[ I‘O% 1°°|_|——————— oV
I—O' fe—<7ns <7 ns —od
le— wn — VoH
|
1 _—_—— - ——— — —— VL
' —_——— — —— — — — —— VoH
@ ouUTPUT | 15V
fe— . —l Voi
VOLTAGE WAVEFORMS

NOTES: A. Clock input pulse has the following characteristics: tyy(cjock) = 30 ns for RSN5474 circuits, 20 ns for REN54H74 circuits, and

PRR = 1 MHz. When testing f¢)ock, vary PRR.

B. D input (pulse A) has the following characteristics: tgeryp = 20 ns for RSN5474 circuits, 15 ns for RSN54H74 circuits, and PRR
is 50% of the clock PRR. D input (pulse B) has the following characteristics: tpo)q = 5 ns for RSN5E474 circuits, 0 ns for
RSN54H74 circuits, and PRR is 50% of the clock PRR.

C. All diodes are 1N3064.

D. C|_ includes probe and jig capacitance.

E. For RSN5474 circuits, R =400 Q. For ESN54H74 circuits, R =280 §2.

FIGURE 30—SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUT OF D-TYPE FLIP-FLOPS (HIGH-LEVEL DATA)
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SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vee=5Vv O
RL < R
< D INPUT CLOCK L
(See Note B} 2 {SeeNote B)  PULSE (See Note E)
D: CLOCK
(See Note C) .0} PRESE CLEAR [O—@ {See Note C)
CL =50pF CL =50 pF
(See Note D) . _ — (See Note D}
I Q Q
TEST TEST
outpuT © © output
TEST CIRCUIT

CLOCK INPUT
_"{‘setup:‘— I v
D INPUT (PULSE A} 29% “Kle 5 60 ns —— JHE90%
(See Note B) I 159 5V }
| —1—-10% o oy
] <7
o B A o T iy
1 e RN I —————
D INPUT (PULSE B) [ sy y |
(See Note B) | !j . 1.5 l
10% —1-A 60 ns - 10% oV
_’tholdl‘_

I ———— ——— — — —— Vo 10
QOUTPUT 1.5V

|
f— tpHL —
| VoL

VOH

‘r— toy —l

Q OUTPUT 15V

—_—————— —— — — — V(|

VOLTAGE WAVEFORMS
NOTES: A. Clock input pulse has the following characteristics: t,,, = 30 ns for RSN5474 circuits, 20 ns for RSN54H74 circuits, and

PRR = 1 MHz. When testing T¢jock, vary PRR.

B. D input (pulse A) has the following characteristics: tgetyp = 20 ns for RSN5474 circuits, 15 ns for RSN54H74 circuits, and PRR
is 50% of the clock PRR. D input (pulse B) has the following characteristics: thg)g = 5 ns for RSN5474 circuits, 0 ns for
RSN54H74 circuits, 1, = 60 ns, and PRR is 50% of the clock PRR.

C. All diodes are 1N3064.

D. Cy includes probe and jig capacitance.

E. For RSN5474 circuits, R| =400 Q. For RSNB54H74 circuits, Ry = 280 §2.

FIGURE 31-SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS OF D-TYPE FLIP-FLOPS (LOW-LEVEL DATA)
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SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)

Vee=5V O
s R s R
< (See Note E) < (See Note E)
(See Note C) (See Note B) (See Note C)
CL =50 pF I CL =50pF
= (See Note D) L I l ,..-__D (See Note D) .
- PRESET _ o crock . -
CLEAR
NpuT O——F———Cq PRESET CLEAR jo— 0 NPUT
‘ Q a
TEST o - TEST
OUTPUT 1 ——®—0 oyTPUT
TEST CIRCUIT
--I le—<7ns
1 3V
CLEAR INPUT 15V 15V
| I ov
I —— — —— —— —— — — — — ———
& ty(clear) —»f fe—=<7ns sy
1 90% {
PRESET INPUT | 15V X | 15V
I } 10% . ov
l“-tPHL—" ¢ ]
: | r—— ‘wipreset) —’I
0 | _.‘ PPLH I" - VoH
QOUTPUT | 15V : 15V
| g
!‘tPLH'JI "—tpHL—J'
T — — ——=—VoH
| |
Q OUTPUT 15V 1.5V
VoL

VOLTAGE WAVEFORMS

NOTES: A. Clear or preset input pulse characteristics: ty(clear) = H(preset) = 30 ns for RSN5474 circuits, 20 ns for RSN54H74 circuits, and
PRR = 1 MHz.

. Clear and preset inputs dominate regardless of the state of clock or D inputs.

. All diodes are 1N3064.

. C|_includes probe and jig capacitance.

. For RSN5474 circuits, Ry_ = 400 Q. For RSN54H74 circuits, R = 280 L.

FIGURE 32—SWITCHING CHARACTERISTICS, ASYNCHRONOUS INPUTS OF D-TYPE FLIP-FLOPS

mogow®

1026 TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



SERIES RSN54 AND SERIES RSN54H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

. PARAMETER MEASUREMENT INFORMATION
switching characteristics (continued)
K INPUT Oy
CLOCK INPUT Ommeeer———
Vee =5V
JINPUT Oy I

-y
J CLOCK K
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VOLTAGE WAVEFORMS

NOTES: A. When testing propagation delay times from clock input, the clock input pulse characteristics are: t, < 7 ns, t <7 ns,
tw(clock) = 20 ns, PRR =1 MHz.
. When testing fiax. the clock input characteristics are: tp < 3 ns, tf = < 3 ns, ty(clock) = 12 ns, PRR = 25 MHz.
C. Both J and K inputs are tested with the input not under test grounded. For the J or K input pulse, t, or tf < 7 ns, and tgepyp is
the minimum specified under recommended operating conditions.
D. Cj includes probe and jig capacitance.
E. All diodes are 1N3064.

FIGURE 33—SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS OF J-K FLIP-FLOPS
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SERIES RSN54 AND SERIES RSNS4H
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)
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NOTES: A. The clear input pulse characteristics are: tw(clear) = 16 ns, PRR = 1 MHz.
B. Q output may be set to the high level with a clock pulse.
C. Cy includes probe and jig capacitance.
D. All diodes are 1N3064.
FIGURE 34—-SWITCHING CHARACTERISTICS, ASYNCHRONOUS INPUTS OF J-K FLIP-FLOPS
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

TTL INTEGRATED CIRCUITS WITH HIGH TOLERANCE
TO GAMMA AND NEUTRON IRRADIATION

Very Low Power Dissipation . .. 1 mW Per Gate Typical at 50% Duty Cycle

High D-C Noise Margin . . . 1 Volt Typical

Low Output Impedance Provides Low A-C Noise Susceptibility

Waveform Integrity over Full Range of Loading and Temperature Conditions

Normalized Fan-Out to Ten Loads

Typical NAND Gate Propagation Delay Time (CL =50 pF) ... 45ns

description

Series RSNB4L TTL. integrated circuits are specifically
designed and fabricated for operation and survivability
in nuclear-radiation environments. The basic Series
54/74 configuration, desirable for its “natural’” hard-
ness, has been coupled with a state-of-the-art circuit-
hardening process. This technology, compatible for
use in high volume production, employs:

dielectric isolation

thin-film resistors

small transistor geometries

shallow base diffusions

heavy gold doping

minimum collector thickness and resistivity
aluminum interconnection system

Series RSN54, RSN54H, and RSN54L logic families
are completely compatible with one another and with

most other TTL and DTL circuits. These circuits are
designed to operate at the same supply voltages and
logic levels with the high d-c noise margins which are
characteristic of Texas Instruments Series 54/74
circuits. These families of radiation-hardened circuits
include the gates and flip-flops needed to perform
functions within present-day digital electronic
systems. And since these three families are
compatible with one another, Series RSNB4L circuits
may be selectively used to minimize power dissipation
in system locations where speed is not the limiting
parameter.

Series RSNB4L circuits are designed for operation
over the full military temperature range of —55°C to
125°C.
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

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

Supply voltage, Vo (SeeNote 1) . . . . . . . . . . . .. .1V
Input voltage (SeeNotes1and 2) . . . . . . . . . . . . . . . . ... ... ... ... bbbV
Operating free-air temperaturerange . . . . . . . . . . . . . ... ... ——55 Cto 125°C
Storage temperaturerange . . . . . . . . . . . . . . . . ... . ... ..... =—B5Cto150°C

NOTES: 1. Voltage values are with respect to network ground terminal.

2. Input signals must be zero or positive with respect to network ground terminal.

input-current requirements

Input-current requirements reflect worst-case conditions for T = —55°C to 125°C and Vg =45 V to 5.5 V. Currents
into the input terminals are specified as positive values. Arrows on the d-c test circuits indicate the actual direction of
current flow.

Each input of the Series RSN54L multiple-emitter input transistors requires no more than a 0.18-mA flow out of the
input at a low voltage level; therefore one normalized load (N = 1) is —0.18 mA maximum. Each input requires current
into the input at a high voltage level. This current is 10 uA maximum (one normalized load) for each emitter input.

fan-out capability

Fan-out (N) reflects the ability of an output to sink current from a number of Series RSN54L loads at a low voltage
level and to supply current at a high voitage level. Each output is capable of sinking current or supplying current to 10
normalized loads (N = 10} within the same series. In addition, Series RSN54L outputs will drive one Series RSN54 load,
plus two Series RSN54L loads or one Series RSN54H load. Currents out of the output terminal are specified as negative
values.

unused inputs

For optimum switching times and minimum noise susceptibility, unused inputs should be maintained at a positive
voltage greater than 2.4 V but not to exceed the absolute maximum rating of 5.5 V. This eliminates the distributed
capacitance associated with the floating-input-transistor emitter, bond wire, and package lead, and ensures that no
degradation will occur in the propagation delay times. Some possible ways of handling input emitters are:

a.. Connect unused inputs to an independent supply voltage. Preferably this voltage should be between 2.4 V and
35V.

b. Connect unused inputs to a used input if maximum fan-out of the driving output will not be exceeded. Each input

presents a full load to the driving output at a high-level voltage but adds no loading at a low-level voltage.

c. Connect unused inputs to Vc¢ through a 1-kQ resistor so that if a transient which exceeds the 5.5-V maximum
rating should occur, the impedance wnll be high enough to protect the input. One-to-25 unused inputs may be
connected to each 1-k2 resistor.

10-30

TEXAs lNSTRUMENTS

INCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

371



SERIES RSN54L

RADIATION-HARDENED TTL INTEGRATED CIRCUITS

standard line summary

QUADRUPLE 2-INPUT
POSITIVE-NAND GATES
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CIRCUIT TYPES RSN54L00, RSN54L10, RSN541L20, RSN541130, RSN54L131
POSITIVE-NAND GATES

schematics (each gate)

RSN54L00, RSN54L10, RSN54L20, RSN54L 130 RSN54L131
< —0 Ve L 2 O Ve
L 150 2 L 150 @
(' (, < (,
0k g 20k 3 40ke 20k ¢
®0S %0 0
EXPANDER

< NODE XO—m@
\ 4 ouTPUT \ y QUTPUT
INPUTS 2 O———: : INPUTS g
> >
po——--J 1:1“,13; 3 11 Xowy X j
—O GND O GND

Component values shown are nominal.

logic
H FLAT PACKAGE (TOP VIEWS)
RSN54L00 RSN54L10 RSN54L20
48 4A G;\I@D 3B 3A . 1c 3y 3C 85 3B 3@A . 10 d;) 1B % 2Y é 6
1 [ 1 1 | | ] ! | 1

R

DO OOG POOOVOO OO ® O
1A 2v 2A 1A 18 v vee 1A v NC  Vcc  NC 2A 2B
positive logic: Y = AB positive logic: Y = ABC positive logic: Y = ABCD

RSN54L130 RSNS4L131

@@@%6@? ®OOO®O

1

.- ==

DOOD®O®Q POOOOO O

NC v NG vce NC 2A 28 X v NC  Vce NC 2A

positive fogic: Y = ABC positive logic: Y = ABCX

NC—No internal connection
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CIRCUIT TYPES RSN54L00, RSN54L10, RSN54L20, RSN54L130, RSN54L131
"POSITIVE-NAND GATES

recommended operating conditions

MIN NOM MAX [UNIT

Supply voltage, Vo 45 5 55 \"

Normalized fan-out from each gate, N 10

Operating free-air temperature, T —55 125 | °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

TEST
PARAMETER TEST CONDITIONST MIN - MAX | UNIT
FIGURE N
V|4 High-level input voltage 1 1.9 . v
ViL Low-level input voltage 2 0.8
R Vce=MIN, V| =08V, :
VoH High-level output voltage . 2 . 2.4 v
loH = —100 LA :
: Vee=MIN, Vig=19YV,
VoL Low-level output voltage 1 03| V
B oL =2mA

Iy Input current at maximum input voltage - 3 Vee=MAX, V=55V 100 pA

Wy  High-level input current 3 Vee=MAX, V=24V 10| pA
)L Low-level input current 4 Vee=MAX, V=03V —-0.18| mA

los  Short-circuit output current 5 Vee = MAX -1 —15Y mA

fccH Supply current, high-level output (average per gate} 6 Ve =MAX, V=0 0.2| mA

IccL Supply current, low-level output (average per gate) 6 Vec=MAX, V=45V 051 mA

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

switching characteristics; Vcc =5V, TaA =25°C, N =10

TEST
PARAMETER TEST CONDITIONS MiN MAX | UNIT
FIGURE
tpH Propagation delay time, low-to-high-level output 28 Cp =50pF, 60 ns
tpLH Propagation delay time, high-to-low-level output R =4k ’ 60 ns
71
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CIRCUIT TYPE RSN54L57
3-3-3-2-INPUT AND-OR-INVERT GATE

schematic
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recommended operating conditions

logic

H FLAT

PACKAGE (TOP VIEW)

® ® ©®

GND

@6@6

A D E vee F G H
positive logic:
Y = (ABC) + {DEF) + (GHI) + (JK}

MIN NOM MAX [UNIT
Supply voltage, Ve 4.5 5 5.5 \'
Normalized fan-out from output, N 10
Operating free-air temperature, T A —55 125 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
TEST
PARAMETER TEST CONDITIONS MIN MAX {UNIT
FIGURE
ViH High-level input voltage 7 19 \4
V|L Low-level input voltage 8 08! Vv
) Ve =MIN, V)L =08V,
VoH High-level output voltage 8 IoH = —100 4A 2.4 \
VoL Low-level output voltage 7 Vee =MIN. i =19V, 03| V
loL=2mA
h Input current at maximum input voltage 9 Vee =MAX, V=55V 100 pA
Iy  High-level input current 9 Voo =MAX, V=24V 10| pA
hL Low-level input current 10 Vee=MAX, V=03V —0.18| mA
lps  Short-circuit output current 11 Voo = MAX -1 -15| mA
IccH Supply current, high-level output 12 Vec=MAX, V=0 0.8| mA
lccL  Supply current, low-level output 12 Vec=MAX, V=45V 099 mA
switching characteristics, Vcc =5V, TA=25°C,N =10
PARAMETER TEST TEST CONDITIONS MIN MAX UNIT
FIGURE
tpLH Propagation delay time, low-to-high-level output 28 Cy =50pF 90 ns
tpHL Propagation delay time, high-to-low-level output R =4k 60 ns
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CIRCUIT TYPE RSN54L71
S-R MASTER-SLAVE FLIP-FLOP

functional block diagram logic

PRESET 0—@ . O CLEAR ! ! l ! !

R1 $1

R2 s2

" I (OXONORONONONO)

S
cLoCK R1 CLOCK PRESET Vgg CLEAR nNeC S1
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
NC—No internal connection
description

These S-R flip-flops are based on the master-slave TRUTH TABLE

principle. The AND-OR gate inputs for entry into the INPUTS AT t | OUTPUTS AT tn4q
master section are controlled by the clock pulse. The S R Q 9
clock pulse also regulates the circuitry which L L Qn Qn
connects the master and slave sections. The sequence L H L H
of operation is as follows: H L H L

1. Isolate slave from master H H Indeterminate

2. Enter information from AND gate inputs to

master $=51-52-S3
. . R =R1-R2¢

3. Disable AND-OR gate inputs th= b:t timeRbifore clock puise

4. Transfer information from master to slave theq = bit time after clock pulse
Logic levels of S and R inputs must not be allowed Q, = level of output Q at t,,
to change when the clock pulse is in a high state. G, = level of output G at ty

HIGH

15V

1] D)
; MINIMUM g
:4-——tsetup —!
CLOCK WAVEFORM

Low

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

10-35



CIRCUIT TYPE RSN54LN
S-R MASTER-SLAVE FLIP-FLOP

recommended operating conditions

MIN NOM MAX | UNIT

Supply voltage, Vce 45 5 5.5 \
Normalized fan-out from each output, N 10

Width of clock pulse, ty(clock) 200 ns
Width of preset pulse, tyy(preset) 100 ns
Width of clear pulse, ty(clear) 100 ns
Input setup time, tgetyp (see Note 1} 100 ns
Input hold time, thg|d (see Note 2) 0 ns
Operating free-air temperature, T a —bb 125 °C

NOTES: 1. Setup time is the interval immediately preceeding the negative-going edge of the clock pulse during which interval the data to be
recognized must be maintained at the input to ensure its recognition.

2. Hold time .is the interval immediately following the negative-going edge of the clock pulse during which interval the data to be
recognized must be maintained at the input 10 ensure its continued recognition.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TEST
PARAMETER TEST CONDITIONS? MIN MAX |UNIT
FIGURE
V|4 High-level input voltage 13and 14 1.9 Vv
VL Low-level input voltage 13and 14 08| VvV
Vee = MIN, ViH=19V,
VoH High-level output voltage 13 cc IH 2.4 v
ViL=08V, loH = =100 A
Vee = MIN, Vig=19Vv,
VoL Low-level output voltage 14 cc IH 03| v
ViL=08YV, oL =2mA
Input current at Any Sor R 100
] . . 15 Vce = MAX, V=565V uA
maximum input voltage Preset, clear or clock 200
High-level Any Sor R 10
Iy . 15 Vee = MAX, V=24V pA
input current Preset, clear, or clock . 20
Low-level Any SorR —0.18
T8 i 16 Vee = MAX, V=03V mA
input current Preset, clear, or clock —-0.4
los  Short-circuit output current 17 Vee = MAX -1 —-15| mA
icc  Supply current 15 Ve = MAX 1441 mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.
switching characteristics, Vg =5V, TA =256°C

TEST
PARAMETER TEST CONDITIONS MIN P MAX NIT
FIGURE T AX U
fmax Maximum clock frequency 29 3 MHz
Propagation delay time, low-to-high-level
tPLH 78
output from preset or clear 30
ns
Propagation delay time, high-to-low-level
tPHL 150
output from preset or clear Cp =50pF,
Propagation delay time, low-to-high-level R =4kQ
tPLH 10 75
output from clock 29
ns
Propagation delay time, high-to-low-level
tPHL 10 150
output from clock
1036 TEXAS INSTRUMENTS
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CIRCUIT TYPE RSN54L7
S-R MASTER-SLAVE FLIP-FLOP

schematic
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CIRCUIT TYPE RSN54L72
J-K MASTER-SLAVE FLIP-FLOP

functional block diagram

a o—g p—03d
PRESET O— -Q CLEAR
L x
Kok - on
X3 - 1 A
s
cLoCK.
description

These J-K flip-flops are based on the master-slave
principle. 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.

2.
;.
4.

Isolate slave from master

Enter information from AND gate inputs to
master

Disable AND-OR gate inputs

Transfer information from master to slave

Logic levels of J and K inputs must not be allowed
to change when the clock pulse is in a high state.

logic

H FLAT PACKAGE (TOP VIEW)

Q GND Q 43

0XoXoXO,

=l

Y

}

@@@@@

CLOCK PRESET Vcc CLEAR

®o

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

NC—No internal connection

TRUTH TABLE
INPUTS AT t,, | OUTPUTS AT tn4q
J K Q Q
L L Qn 0,
L H L H.
H L H L
H H Q, Qn
J=J1J2-J3

K = K1-K2:K3
tp = bit time before

clock pulse

tp+1 = bit time after clock pulise
Qp, = level of output Q at t,

Q,, = complement of Q,, or level of

output Q at t,

HIGH

15V

1
1
|
v

Low \

l‘-—-—(Sretup
CLOCK WAVEFORM

MINIMUM
—_—
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CIRCUIT TYPE RSN54L72
J-K MASTER-SLAVE FLIP-FLOP

recommended operating conditions

MIN NOM MAX | UNIT

Supply voltage, Vo 45 B 5.5 v
Normalized fan-out from each output, N 10

Width of clock pulse, tyy(ciock) 200 ns
Width of preset pulse, tyy(preset) 100 ns
Width of clear pulse, ty(clear) 100 ns
Input setup time, tsetyp (see Note 1) tyw(clock) ns
Input hold time, tpo|g (see Note 2) 0 ns
Operating free-air temperature, T —55 125 °C

NOTES: 1. Setup time is the interval immediately preceeding the negative-going edge of the clock pulse during which interval the data to be
recognized must be maintained at the input to ensure its recognition.
2. Hold time is the interval immediately following the negative-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.

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

TEST
PARAMETER TEST CONDITIONST MIN 1}
FIGURE MAX |umnT
ViH High-level input voltage 18 and 19 1.9 v
ViL Lowlevel input voliage 18 and 19 08| Vv
Voo =MIN, ViH=19V,
Vv High-level output voltage 18 2.4
OH Mg P 9 VIL=08V,  Igp=—100puA
Ve = MIN, VIH=19V,
V, Low-level output voltage 19 03t Vv
oL *ow put voltag VIL=08V,  IgL=2mA
Input current at Any Jor K 100
" put curre Y 20 | Veg=MAX, V,=55V A
maximum input veltage Preset, clear or clock 200
High-level Any Jor K 10
e Y 20 | Vgo=MAX, V=24V uA
input current Preset, clear, or clock 20
Low-level Any Jor K -0.18
nw oo d 21 | Veo=MAX, V;=03V mA
input current Preset, clear, or clock -0.4
los Short-circuit output current 22 Ve = MAX -1 —-15| mA
Icc  Supply current 20 Ve = MAX 1.44| mA

TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

switching characteristics, Vcc =5V, TA = 256°C

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
FIGURE
frax Maximum clock frequency 29 3 MHz
Propagation delay time, low-to-high-tevel
PLH 75
output from preset or clear 10 ns
Propagation delay time, high-to-low-level
tPHL ~ 150
output from preset or clear CL =50pF,
Propagation delay time, low-to-high-level R =4k
tPLH 10 75
output from clock 29 ns
Propagation delay time, high-to-low-level
tPHL 10 150
output from clock
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CIRCUIT TYPE RSNb54172
J-K MASTER-SLAVE FLIP-FLOP

schematic
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Resistor values are nominal in ohms,
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CIRCUIT TYPE RSN54L74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP

logic
TRUTH TABLE
H FLAT PACKAGE (TOP VIEW)
INPUT AT t, OUTPUTS AT tp41 3 >
D Q Q PRESET 10 10 GND 20 20 PRESET
I ~ @ W © ©
H H L l
H = high level, L = low levei i
tp, = bit time before clock pulse
th+1 = bit time after clock pulse Q (—) 6 Q
Preset  Clear Clear Preset
description D___ Clock Clock D

This monolithic, dual, low-power edge-triggered flip-
flop utilizes TTL circuitry to perform D-type flip-flop

logic. Each flip-flop has individual clgfar and preset @ @ @ @ 0 @ @
inputs, and also complementary Q and Q outputs. 7 b 7 3

vee 2
CLOCK CLEAR CLEAR CLOCK
Information at input D is transferred to the Q output positive logic:
on the positive-going edge of the clock pulse. Clock Low input to preset sets Q to high level
triggering occurs at a voltage level of the clock pulse Low input to clear resets Q to low level
and is not directly related to the transition time of Preset and clear are independent of clock

the positive-going pulse. When the clock input is at
either the high or low level, the D-input signal has no
effect.

functional block diagram (each flip-flop)

PRESET o—

CLEAR o

CLOCK o— —] )k
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CIRCUIT TYPE RSN54L74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP

recommended operating conditions

MIN NOM MAX | UNIT

Supply voltage, Vcc 45 5 5.5 A"
Normalized fan-out from each output, N 10

Width of clock pulse, tyy(clock) 200 ns
Width of preset pulse, tyy(preset) 100 ns
Width of clear pulse, ty{ciear) 100 ns
Input setup time, tgetyp (see Note 1) 30 ns
Input hold time, thoid {see Note 2) 0 ns
Operating free-air temperature, Ta —55 125 °c

NOTES: 1. Setup time is the interval immediately preceeding 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.
2. 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.

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

TEST
PARAMETER TEST CONDITIONS? MIN MAX | UNIT
FIGURE
ViH High-level input voltage 23 and 24 19 \Y%
VijL Low-level input voltage 23 and 24 08| V
Vge = MIN, Vig=19V,
Vv High-level output voltage 23 2.4 A
OH MW putvoltag VIL=08V,  Ion=—1004A
Vee = MIN, ViR=19YV,
Vo1 Low-level output voltage 24 03| V
ViL=08YV, loL =2mA
D input 0.1
Input current at
1y . R Preset or clock 25 Ve = MAX, V=565V 0.2 mA
maximum input voltage
Clear 0.3
. D input 10
High-level
hH . Preset or clock 25 Vge = MAX, V=24V 20| pA
input current
Clear 30
Low-level D or preset —0.18
L . 25 Vee = MAX, Vy=03V mA
input current Clear or clock —0.36
log  Short-circuit output current 26 Vee = MAX =1 —=15| mA
lcc  Supply current {each flip-flop) 27 Vee = MAX 15] mA

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

switching characteristics, Voc =5V, TA =25°C

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
. FIGURE
fmax Maximum clock frequency 31and 32 3 MHz
Propagation delay time, low-to-high-level
tPLH ped & 9 50 75
output from preset or clear
Propagation delay time, high-to-low-level 33 ns
tPHL a e 80 150
output from preset or clear CpL =50pF,
tPLH Propagation delay time, low-to-high-level RL= dkq 50 100
L
output from clock
~ cloc - - 31and 32 ns
s Propagation delay time, high-to-low-level 9 150
PHL output from clock

10-42
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CIRCUIT TYPE RSN54174
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOP

schematic

voro 5 %m

TO OTHER
FLIP-FLOP

CLEAR O—@—

cLock O—@

p O—

GND O—;
TO OTHER

FLIP-FLOP

;; ...Vccbus

Resistor vatues are nominal in ohms.
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SERIES RSN54L

RADIATION-HARDENED TTL INTEGRATED CIRCUITS
o PARAMETER MEASUREMENT INFORMATION

d-c test circuits’

Vee VSC

(]

— *\'01_ o
v ———
VoL 1
I I

Al inputs are tested simulianeously.

VoH
Each input is tested separately.
FIGURE 1-Vj4, VoL FIGURE 2-V|, VOH
Vee 45v Vee
f f
o hH
—
V| Qe ,_
R —
-——] }— OPEN

=

Each input is tested separately.

=
Each input is tested separately.
FIGURE 3-1|, |4 FIGURE 4—Ij
vce

Vee ?

Q 'CCHl l'CCL
- — -
> — —

l los

Each gate is tested separately.

FIGURE 5-1gs

v,o-i

value =

] P——-OPEN

-

CORPORATED

All gates are tested simultaneously. Average-per-gate
Icg total
q Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

humber of gates in package

FIGURE 6-IccH. IccL

TEXASININ STRUMENTS
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits " (continued)

Vee a5V
> [}
°
ViH © * ‘\'OL XOH
= ViL O =
D_ 0 I | T I
= = i = = i’ =
Each set of inputs is tested separately. A set comprises
Each AND section is tested separately. one input from each AND section
FIGURE 7-V|H, VoL FIGURE 8-V, VoH
Vee 45V Vee
[+] -] o
OPEN {—
Wi
—
Vi O

oy

>—OPEN

Each input is tested separately.

FIGURE 9-1}, h4

L

OPEN

By
=D
-

Each input is tested separately.

FIGURE 10—1j

<
O
O

Ry

FIGURE 11-lpg

llos

Each output is tested separately.

Vi O——9

5

FIGURE 12-IccHs Icc

¢ Arrows indicate actual direction of current flow. Current into a terminal is a positive value.

L

OPEN
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION
d-c test circuitsY {continued)

Vee Vee
- T 1 C ] T
Vin Vid 8)
pore | PRESET o> 5] PRESET
a s Q 2 s o
TEST ‘ou SEE ‘oL
PER cLock w TEST cLock 4\
TAUTH TABLE
TABLE | . _? v R1 a __T
g—. 3 ::LEAR ¢ Vo g—b RS (Rzl.EAH ¢ VoL g
———~ 1 1 T I 4 T
Each output is tested separately. Each input is tested separately.
FIGURE 13-VH. ViL. VOH FIGURE 14-V)H, VL. VoL
TEST TABLE
_ Vee APPLY V)
™ 1_____‘5 ? ‘.m ] (TEST Iy, lyy) GROUND
" o—_: P o Clock Presot, Cloar, R1, R7, R3,51,52, and 53
: a s aol— 1. f;:d':::;:w'v Preset Clock, R1, R2, and R3
SEE 2. With all other inr;uts Clear Clack, S1, 52, and §3
TEST CcLOCK OPEN grounded, leg is A1 Clock, Preset, R2, and R3
TABLE measured first with R2 Clock, Preset, R1, and R3
R A ab— clear, then preset, R3 Clock, Preset, R1, and R2
J—_-h CLEAR at4.5 Vv, S1 Clock, Clear, 52, and S3
= | Y _L S2 Clock, Clear, S1, and S3
boas = S3 Clock, Clear, S1, and S2
FIGURE 15-1), 4. Icc
TEST TABLE
APPLY V
(TEST 'lLl) APPLY 45 V
Clock Preset, R1, R2, R3,S1,52, and S3
Clock Ciear, R1,R2, R3, S1,S2, and S3
Preset R1,R2,R3,81,82, andS3
OPEN Clear R1,R2 R3 51,52 andS3
Rt Preset, Clock, R2, and R3
R2 Preset, Clock, R1, and R3
R3 Preset, Clock, R1, and R2
St Clear, Clock, S2, and S3
s2 Clear, Clock, S1, and S3
S3 Ciear, Clock, S1, and S2

Each input is tested separately.
10 FIGURE 16—y

;

@ ————qcrLock
[
A1 5
1r2 R Q
B3 CLEAR

Each output is tested separately.
FIGURE 17-lpg

9 Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION
d-c test circuitsY (continued)

Vee Vee

— - . — - T
ViH 23 ViH 2)
o - PRESET o PRESET
ﬁ 3 [} J a
TEST 'oH SEE ‘\'OL
PER cLock 1 TEST cLock

TRUTH TABLE

TABLE ?
viL @ K <] viL
o> CLEAR o ol _

<
I

<
e
S

g
1|f—
|1

L — 1L

|

[}
i
f—
-1

Each output is tested separately. Each output is tested separately.
FIGURE 18-V)L. ViH. VOH FIGURE 19-V)L. ViH. VoL
TEST TABLE
APPLY V|
. vee ! GROUND
[T ——————A ?*Icc (TEST Iy, hn)
- Clock Preset, Clear, J1, 32,43, K1, K2, and K3
v 0¥ @ PRESET, . 1. Ea;“d'“i’”’ . Preset | Clock, K1, K2, and K3
3 — te! separately.
e 2. With all other inputs Clear Clock, J1, J2, and J3
reor crock open grounded, lgg is J Clock, Clear, J2 and J3
TABLE measured first with J2 Clock, Clear, 41,and J3
@ « _ clear, then preset, 43 Clock, Clear, 41, and J2
a at45 V., :
CLEAR K1 Clock, Preset, K2, and K3
_E__ _l_ K2 Clock, Preset, K1, and K3
N . L K3 Clock, Preset, K1, and K2
FIGURE 20—}, IiH. Icc '
TEST TABLE
asv
APPLY V MOMENTARY
— - 1| APPLY T APPLY 45V
(TEST ) | GND, THEN 45 V ]
Clock Preset J1, 42, J3, K1, K2, and K3
Clock Clear J1, 32,33, K1, K2, and K3
[
I see Preset None 31, 42, J3, K1, K2, and K3
vi O—pf TEST OPEN Clear None 31,2, 43, K1, K2, and K3
TABLE N Clear Clock, J2, and J3
J2 Clear Clock, J1, and J3
J3 Clear Clock, J1, and J2
d K1 Preset Clock, K2, and K3
£+ L. = K2 Preset Clock, K1, and K3
Each input is tested separately. K3 Preset Clock, K1, and K2

FIGURE 21-1j,

o]
P PRESET
0
[ 2 3 al
¢ 3
@———crock
 =po _
K2 X a
K3 CLEAR

Each output is tested separately.
FIGURE 22-ligs

9§ Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION
d-c test circuitsY (continued)

— T Vee
PRESET
ViH 0¥ 57 D o]
PER
TRUTH [T CLock
VL o-p TABLE 3
CLEAR

A. Each flip-flop. is tested separately.

B. Each o

C. VoH is also tested using clear and preset inputs.

utoput is tested separately.

FIGURE 23—V, Vy; , VoH

ViH O—9

ViL O—»

Vih Ve

[ ]

PRESET

- -

TEST
PER
TRUTH
TABLE

— D Q

CLOCK

CLEAR

I I

VIH

‘oL

;

A. Each flip-flop is tested separately,
B. Each output-is tested separately.

FIGURE 24V, ViL. VoL

45V Vee TEST TABLE
— APPLY v, CONDITIONS ON OTHER CONDITIONS ON OTHER
’— T MEASURE INPUTS FOR 1), 1y INPUTS FOR Iy
l I, liv i | APPLY 45V | APPLY GND APPLY 45V | APPLY GND
PRESET Clock Clear and D Preset Clear Preset and D
| —1D QpF— OPEN Clock Preset and D Clear
< H"' SEE Clock
V) O—P TEST - CLOCK Preset Clear and D Clear Clock and D
<«—| TABLE (See Note B)
e — D and Clock Clock, D
a OPEN Clear Preset Y None
CLEAR (See Note B) and Preset
r Ciear o] Preset and Clock
ol ._JJ D Clock and Preset Clear Clock and Clear Preset
- NOTES: A. Each input of each flip-flop is tested separately.
8. GND is momentarily applied to clock, then 4.5 V.
FIGURE 25-1y, 1)y, LITH
Vee 45V Vee
[
fce
1 T , Ty
PRESET |
| PRESET
OPEN —D Q p— |
T D QpF— OPEN
OPEN —cLock |
_ CLOCK
a e _
= QF—OPEN
CLEAR |
T | CLEAR
. =
"os
lcc is measured simultaneously for both flip-flops
- - - with D, clock, and preset at ground; then with D,
Each output is tested separately. clock, and clear at ground.

FIGURE 26—Iqg

FIGURE 27-i¢c

(Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

switching characteristics

INPUT 24V Ve OUTPUT
? o
|
I
I —— —— o — — —— —— ——
| l— T -
t_ - SRL=4ka |
- GATE | |
. 1N91 1N 1NO1
PULSE —— UNDER | 916 916 916 1N916
GENERATOR —] TEST T ¢ !
(See Note A) L] (See Note B} | l
— | 1~ CL =50 pF I
T | | (See Note C} |
1
J-— + i | < L |
| |
l_ LOAD CIRCUIT 1
TEST CIRCUIT
le—s}— <15ns le—e}— <15ns

L e —— — — 3V

90%
INPUT 13V
: |
|
! f
' I
ke tpHL .I e tPLH 1
: i VoH
I
INVERTING
OUTPUT 13V 13V

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, duty cycle = 50%, and Zout =50 0.
B. Input conditions are established for each gate as follows:
1. Input pulse is applied to one input and 2.4 V is applied to all unused inputs of the NAND gates.
2. Input pulse is applied to one AND section, and 2.4 V is applied to all unused inputs of the AND section, and all inputs of all
unused AND sections of the AND-OR-INVERT gate are grounded.
C. C; includes probe and jig capacitance.

FIGURE 28—GATE PROPAGATION DELAY TIMES
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vee =5V
24VO—@- 4 Vee=5V
RL =4kQ RL =4 kQ
CLOCK
(See Note C) PULSE {See Note C)
Cp= I Cp=
30pFT50PF I—-— —l I5OPF 30 pF
= = T 31/S1 K3/R3 = e = =
Note B) l K2/R2 l Note B)

[y

—

TEST TEST
OUTPUT OUTPUT
(See Note D} (See Note D)

TEST CIRCUIT
i’—‘{— <15ns HS15 ns
| ! 1 I
| dem———— - - ———— - — == 3v
CLOCK ]
INPUT PULSE I
(See Note A) 10% 10% ov

I |
:"—'—'w(clock)—'—’:
R N

QOR Q OUTPUT

: 13V
|
:0— PHL—— VoL
| 1
| | VOH
tPLH T
QOR QOUTPUT 13V
—————————— VoL

VOLTAGE WAVEFORMS

NOTES: A. Clock input characteristics: ty, =200 ns, and PRR = 500 kHz. When testing fi,5, vary PRR.
B. C| includes probe and jig capacitance.
C. All diodes are TN916.
D. Load is applied only to output under test.

FIGURE 29-S-R AND J-K FLIP-FLOP SWITCHING TIMES FROM SYNCHRONOUS INPUTS

10-50 TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

switching characteristics {continued)

Vee=5V L 2
RL=4kS2 RL =4k
(See Note A}
(See Note C) (See Note C)
CL= CL=
30 pF ﬂ—\ 50 pF. 50 pF 30 pF

— (See — (See T

= Note D} — ~ NoteD) — =
PRESET CLEAR
INPUT O \npuT

L1 il

TEST TEST
OUTPUT OUTPUT

TEST CIRCUIT

| 1

3V
CLEAR
INPUT
_———— - — — — — — — vV
<15ns
3v
PRESET
INPUT |
o
| e 1o% L oy
[‘—‘w(preset)_q
|
I } : VOH
aoutPuT | 13V | 13v
fo—el—tpLh —tPHL—=|
| | —': — — —— — —VoH
_ | |
QOUTPUT 13V 13V

VoL

VOLTAGE WAVEFORMS

NOTES: A. Clear or preset inputs dominate regardless of the state of clock or Jogic inputs.
B. Clear or preset input pulse characteristics: ty(cjear) = 100 ns, ty(preset) = 100 ns, and PRR = 500 kHz.
C. All diodes arz 1N916.
D. C includes probe and jig capacitance.

FIGURE 30—S-R AND J-K FLIP-FLOP SWITCHING TIMES FROM ASYNCHRONOUS INPUTS
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Vee=5V 0= {
D INPUT CLOCK SR —aka
SR =4kn (See Note B) PULSE {: L
{See Note C) T {See Note C)
> l D CLOCK
30pF —— C, = c = - .
L —— pRESET CLEAR P—¢ L 30pF
= 1\ 50 ij_j i l 50 pF $ L
{See Note D) | Q 3 {See Note D)
TEST o & ] I L , TEST
OUTPUT TEST CIRCUIT OUTPUT
<25ns ——01 j— — :4— <25 ns
] [
—_——— 3V
| 90% 90% |
CLOCK INPUT : 13V 13V :
I
t
10% i tw(clock) —} 10% oV
<25 ns — o ] r+- <25ns
Vot I |
———————— — — — —— — — 3V
—T90% 90% |
DINPUT (PULSEA) | 13v{ 13V
(See Note B} ty —_— 10%
v
setup [* 0
"l thoid [*
|
[90% r__— tw i 90% 3v
D INPUT (PULSE B) : : 1.3V 13V :
{See Note B)
| | ' 10% 10% | — oV
| —-l le— <25 ns <25 ns —s| L’-
Vv
- H
| PLH —"ll o
QOUTPUT | 13V
]
1 - - - - - - - -~ VoL
|
| _———— = - — = — = == Von
Q OUTPUT : 1.3V
P e — VoL
VOLTAGE WAVEFORMS

NOTES: A. Clock input pulse has the following characteristics: ty(clock) = 200 ns and PRR = 500 kHz. When testing fmax. vary PRR.
B. D input (pulse A) has the following characteristics: tsetup = 30 ns, t,, = 100 ns, and PRR is 50% of the clock PRR. D input
(pulse B) has the following characteristics: thold = 0 ns, ty, =80 ns, and PRR is 50% of the clock PRR.
. All diodes are 1N916. v
D. Ci includes probe and jig capacitance.

[¢]

FIGURE 31-SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (HIGH-LEVEL DATA)
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Ve =5V o
_ D INPUT CLOCK < _
R -4ka (See Note B) PULSE $ RL=4ka
{See Note C) T T {See Note C)
D CLOCK 1 Cl <
C = = 7~ 30pF
L 94 PRESET CLEARP—¢ L
= I 50 pF I I 50 pF 1: =
{See Note D) I Q a (See Note D)
TEST B T TEST
ouTPUT TEST CIRCUIT ouTPUT
T u
<25ns —>|  le— ——o’ I|<—— <25 ns
! L SV
| 90% 90% |
|
CLOCK INPUT A 13V 13V l
§ . i
10% % tw(clock) —» 10% ov
— tsetup f—
| | 3v
| . 17 90%
D INPUT (PULSE A) 1.3v: 13V
{See Note B) |
] 10% —t - ————— ov
<25 ns —e| I|<—| <25ns—e  je—
:—H j&— <25 ns —» |le—<25ns _ 3v
| : 90% 90% —':
D INPUT (PULSE B) | : 13V 13V :
(See Note B) 00/-1 ] |
10% : — - tw ) 10% ov
- ‘hold |-
I - VOH
I
QOUTPUT : | 13V
e ey —— 10
! ‘ VoL
v
OH
— :‘_* PLH -
QOuUTPUT 1.3V
——————————————————————— — VoL

VOLTAGE WAVEFORMS

NOTES: A. Clock input puise has the following characteristics: tw = 200 ns and PRR = 500 kHz. When testing fmax: vary PRR.

D input (pulse A) has the following characteristics: tsetup = 30 ns, ty, = 100 ns, and PRR is 50% of the clock PRR. D input
(pulse B) has the following characteristics: thoia = 0 ns, t, = 80 ns, and PRR is 50% of the clock PRR

All diodes are 1N916.

D. C includes probe and jig capacitance.

®

o

FIGURE 32—SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (LOW-LEVEL DATA)
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SERIES RSN54L
RADIATION-HARDENED TTL INTEGRATED CIRCUITS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

Voo = 5 Vo
SR =4kQ
(See Note C) e
30pF | .= ! (See Note B)
= = 50pF L A
{See Note D) l
PRESET o cLock CLEAR
o—————t—-=0 o
INPUT PRESET  CLEAR = InpuT
[— Q Q
TEST = J || , TEST
OUTPUT OUTPUT
TEST CIRCUIT
l“—""‘—‘ <156 ns
| 3V
90% |
CLEAR INPUT 1.3V | 1.3V
{ 10% . ——-%———-—————-———————»———-_——--——-—-—ov
be Ywictear) —* P——"—é 15ns
t oo | v
! |
PRESET INPUT ! 13vX | 13V
| I i |
l | e A
Pt |
| i | wipreset) -
l p H"‘l v,
| ' e | OH
| |
QOuUTPUT : 1.3V | 1.3V
|
| | v
| ] —— e T oL
““PLH "‘ fe— tprL —}
! +— == — Vo
} |
QouTPUT 13V 13V
VoL
VOLTAGE WAVEFORMS
NOTES: A. Clear or Preset input pulse characteristics: tw(clear) = tw(preset) = 100 ns, PRR = 500 kHz.
B. Clear and Preset inputs dominate regardless of the state of Clock or D inputs.
C. All diodes are 1N916.
D. Ci includes probe and jig capacitance.

FIGURE 33—ASYNCHRONOUS INPUTS SWITCHING CHARACTERISTICS

PRINTED IN USA
T1 connot assume any respansibility for any circuits shown
or represent that they ore free from potent infringement

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY 11
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RADIATION TOLERANT
INTEGRATED CIRCUITS'

SERIES RSN55900
SENSE AMPLIFIERS

RSN55900—-DUAL-CHANNEL PREAMPLIFIER
RSN55910—SWITCHED BUFFER
RSN55920—D-C COUPLED 4-CHANNEL SENSE AMPLIFIER

RSN55900 electrical characteristics at 25°C free-air temperature

PARAMETER CONDITIONS |[MIN TYP MAX|UNIT
B Input bias current : 25| pA
IsL Low-level strobe current Vg=0V 4| mA
Ayp Large:-signal differential voltage amplification Vip = 10mV 100 200
Vopp  Maximum peak-to-peak output voltage swing 7 "
Voc Common-mode output voltage =QV 5 71 Vv
Ice1 Supply current from Vg1 Vee1=12V 12 mA
lecz Supply current from Vg2 Veegz=5V 15| mA
Igg Supply current from VEg Vegg=—-10V —171 mA
tPLH Propagation time, low-to-high-level output 15 ns
RSN55910 electrical characteristics at 25°C free-air temperature
SUPPLY
PARAMETER CONDITIONS |MIN MAX| UNIT
MODE
_ - 1 Vip=40mv | 45
VoH(Y) High-level Y output voitage > Vip =85 mv a5 v
VoL(Y) Low-level ¥ output voltage ! Vip = 300 mv L
2 Vjp = 400 mV 0.5
Icct Supply current from Vot 17 Veer1=12Vv 5| mA
lcc2  Supply current from Vo2 1 | voez=5V 20| mA
Igg Supply current from VEE 1 VEg =—-10V —-17| mA
tpHL(Y) Propagation time, high-to-low-level ¥ output ; 2 §§ ns
o i o ] _ 1 10 45
PLH(Y) Propagation time, low-to-high-level Y output 2 10 % ns

RSN55920 electrical characteristics at 25°C free-air temperature

SUPPLY v v v v
MODE cc cc2 cc3 EE All voltage values, except differential voltages, are with
1 12V 5 V OPEN! —-10V respect to the network ground terminal.
2 GND 5V 5V |-10V

) . ) " PARAMETER CONDITIONS [MIN MAX| UNIT
Vio  Input offset voltage Vo=14V 25| mV
i Input bias current 100 pA
IsL Low-level strobe current Vg=0V 1.38| mA
VoH High-tevel output voltage Vip=50mV | 2.4 Vv
VoL Low-level output voltage Vip = —50 mV 045| V
icc Supply current from Vg Vgc =55V 30| mA
Igg. “Supply current from VEg VEg=-6.6V —19} mA

i

1 All radiation tolerant integrated circuits are supplied in H flat packages. Sea Section 1 for dimensional drawings.

it

PRELIMINARY DATA:
Supplementary data will be
published at a later date.
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SERIES RSN55900
SENSE AMPLIFIERS -

functional logic diagrams

Vg3 STROBE

T
O
18 (3)—
L :)OUTPUT %
ijx—(::)ouwu‘r A INPUT A @ . —. -

s : OUTPUT B INPUT B @—J
2 resToRE (8)
NO=

— 1 4 I
06 bbb é gy
GND 2§ veez Veer VEE NC NC Vcc2 Vecl VEE GND
RSN55900 RSN55910

| REGULATOR l

SELECT
LEVEL
SHIFT
EMITTER- OUTPUT
SELECT roLtower D
| LEVEL
SELECT
E I ‘>—4i -
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RADIATION TOLERANT
INTEGRATED CIRCUITS®

DTL AND DIODE ARRAYS

RADIATION TOLERANT DTL

These radiation-tolerant circuits are electrically similar to and functionally interchangeable with their Series 15930%
counterparts. The terminal assignments are the same. They are mounted in the 14-pin H ceramic package and are
intended for operation over the full military range of —55°C to 125°C.

TYPE FUNCTION
RSN15930 Expandable Dual 4-Input NAND Gate
RSN 15932 Expandable Dual 4-Input NAND Buffer Gate
RSN15944 Expandable Dual 4-Input NAND Power Gate
RSN15945 J-K/R-S Flip-Flop
RSN 15962 Triple 3-Input NAND Gate

typical characteristics at 25°C free-air temperature

Propagation delay time
Power dissipation . . . . . .
D-¢ noise immunity . . .

T (<10 N 1)

RADIATION TOLERANT DIODE ARRAYS

RSN14925
7-DIODE ARRAY
14-PIN PACKAGE

fallh

RSN14097
16-DIODE ARRAY
10-PIN PACKAGE

»—O—P

electrical characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONS MIN TYP MAX|[UNIT
V(gR) Reverse Breakdown Voltage IR =10 A 40 v
IR Static Reverse Current VR=40V 500 | nA
VE Static Forward Voltage IF =500 mA L Y
IF = 100 mA 0.7 1
Cct Total Capacitance VR =0, f=1MHz 12 pF

T All radiation tolerant devices are supplied in H flat packages. See Section 1 for dimensional drawings.

iRefer to Section 11 for more complete data on Series 15930.

PRELIMINARY DATA:
Supplementary data will be
published at a later date.
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LINEAR INTEGRATED
CIRCUIT

CIRCUIT TYPE RSN52709
RADIATION-HARDENED

HIGH-PERFORMANCE OPERATIONAL AMPLIFIER

featuring
HIGH TOLERANCE TO GAMMA AND NEUTRON IRRADIATION

® [nput Voltage Range ... +8 V Min
® Maximum Peak-to-Peak Output Volitage Swing . .. 20 V Min

description

The RSN52 709 circuit is a radiation-hardened, high-performance operational amplifier specifically designed
and fabricated for operation and survivability in a nuclear environment. Small-geometry transistors, shallow
base diffusions, component matching, dielectric isolation, and thin-film resistors are utilized to improve per-
formance and minimize sensitivity to gamma and neutron irradiation. Provisions are incorporated within
the circuit whereby external components may be used to compensate the amplifier for stabie operation
under various feedback or load conditions. Definitive specifications are provided for electrical characteristics
aver the full military temperature range of -56°C to 125°C. Data on changes in device performance char-
acteristics resulting from exposure to gamma or neutron irradiation is available at Texas Instruments upon
demonstration of need-to-know and applicable security credentials.

schematic and terminal assignments

INPUT FREQUENCY
COMPENSION

8 A
Vees H FLAT PACKAGE (TOP VIEW)
10 & 500 500 @
° loke jm @ xoa INPUT ouTPUT
NC FREQ V.. OUTPUT  FREQ
[ COMP A COMP
ONONOXO,
»_}_‘ | | 'l | | ] |
L4 | . = . : o

%3 %} 3 k0! bl outpuT

.
FaN
/Ay

INVERTING

outeur
iNet - O 3.6 kIO IR FREQUENCY
NONINVERTING — COMPENSATION i i i' .
ONONONONO;
I 10403 500 _
INPUT NON
— e e ™YERONCwerTinG Vec -
COMP B INPUT
2.4kQ sQ
Yee- NC—No internal connection

Component values shown are nominal,

For ordering instructions and mechanical data, refer to Section 1.
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CIRCUIT TYPE RSN52709
RADIATION-HARDENED HIGH-PERFORMANCE OPERATIONAL AMPLIFIER

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

NOTES:

Supply voltages (SeeNote 1} Vect - o vv vt it it i e et e e e e REAY

Vot ot e -18Vv
Differential iINpUt volage .. .. .. .. .. . ittt it et e e e e e e e BV
Input voltage (either input,SeeNote 1) . ... .. ... ... . i e e 10V
Duration of short-circuit output current {Ta = 25°C) . . .. .ottt ittt e e e e e 5s
Continuous total power dissipation at (or below) 100°C free-air temperature (SeeNote 2). . .......... 250 mwW
Operating free-air temperaturerange (See Note2) .. ........... ..o vuu.. e -55°C to 125°C
StOrage teMPEratUr@ FANGE . . . o o o v e v v e e e e e e e e ettt a e e e e -65°C to 150°C

1. These voltage values are with respect to the zero reference level of the supply voltage.

2. Derate linearly to 125°C free-air temperature at the rate of 5 mw/°C.

voltages specified

Unless otherwise noted, supply voltages specified in the following tables are Vo =9 V to 15 V, where a positive vol-
tage within the specified range or of the specified value is applied to V¢, and an equal negative voliage is applied to
Vce-. Unless otherwise noted, all voltages except Vg are with respect to the zero reference level (ground) of the
supply voltages. '

electrical characteristics (unless otherwise noted, Vo =9 V to 15 V, T, = 25°C)

PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT
v Differential-input offset R, S<10kQ, Ta =-55°C to 125°C 6 mV
10 voltage R, S10k9 1 5 mV
N Differential-input offset Ry =509, Ta = -55°C to 125°C 3 BV/°C
vio voltage temperature coefficient | R;<C10kQ, Tp = -55°C to 125°C 6 uV/°C
| Inout bi ent Vec=15V 100 500 | nA
n curren
1B put o Vec=15V, Ta=-557C 120 1500 nA
Ta = 125°C 20 200 nA
Differential-input offset
o " 25 200 nA
curren TA = _550c 30 500 nA
IR Input reverse current Vip=5V 5 uA
Vee=15V, R, = 10kS2,
. o o 24 \Y
Maximum peak-to-peak output T =-55°C to 125°C
Vorp

voltage swing Vee=15V, R_Z2k%,

Avb :?rge-sigr\al open-loo;? VCC_“ 15V, R -/2 kil. . 20,000  40,000f 70,000
ifferential voltage gain Vg = +10 0V, Ta =-55°C to 125°C
CMRR Common-mode rejection ratio | Ry <10k, Ta = -55°C to 125°C 70 90} d8
. Ta =-55°C 40 100 kQ
rj Input resistance 150 200 vy
o Output resistance 150 7]
AVijo/AVec Supply voltage sensitivity R, S10kQ, T A= -55°C to 125°C 25% 150 | uV/V
Pp Total power dissipation Vec=15V, Vo=0 80 165 | mW
t Al typical values are at Ve = 16 V.
1: These typical values are at Tp = 25°C.
transient response, Voo =9V to 15V, T, = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
t, Rise time Vin=20mV, Cp =open 15 us
Overshoot Vin=20mV, C_ < 100pF 30%
" PRINTED IN US.A
Z'I :unnol assume any responsibility for any (ir(ui!s shown TEXAS lN STRU M EN TS 10.59
epresent that they ore free from patent infringement. INCORPORATED
TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME POST OFFICE BOX 5012 « DALLAS. TEXAS 75222

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

O, 20 v
T, = -55°C to 125°C 10
\7 Input voltage range Vec=15V, Ta =-55°C to 125°C 8 v
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