HIGH-NOISE-IMMUNITY LOGIC SERIES 15300

general

The High-Noise-Immunity Logic (HNIL) family of integrated circuits is intended for applications requiring a higher
degree of inherent electrical noise immunity than is available with more standard forms of integrated circuit logic
families. The considerably higher input threshold exaibited by HNIL is obtained by using, in the input circuitry, a
reverse-biased base-emitter junction which operates in the avalanche breakdown mode. The relatively slow propagation
delays of HNiL also enhance the noise rejection capability of this type of integrated circuit. Buffered outputs on all
elements and wide logic swings eliminate the necessity for interface circuitry n most applications. HNIL is ideally
suited for industrial and consumer applications requiring maximum noise immunity and excellent line-driving
capability. Typical applications include control circuitry in appliances, numerical-control machines, process control,
materials handling, and electrostatic copying equipment. The Texas Instruments HNIL integrated circuits are designed
to be pin-for-pin replacements for the Amelco series 300 devices. For information concerning availability of additional
HNIL circuits and full military temperature range devices, please contact L/CC Product Marketing, Box 5012, M.S. 914,
Dailas, Texas 756222, Phone 214-238-3081.

functional index
OPERATING TEMPERATURE

FUNCTION RANGE PACKAG.ES*
—30°C to 85°C Dual-in-Line
NAND GATES
Dual 5-input NAND Gate {Active Pull-Up) . . . . . . . . . SN15301 ““?‘;ﬂ‘/J N
Quadruple 2-Input NAND Gates (Open-Collector) . . . . . . SN16302 4 J N
SN15323 ©=v7 N
Quadruple 2-Input NAND Gates (Resistive Pull-Up) Lo SN16303 @ “ J N
SN15324/37 J N
Quadrupte 2-Input NAND Gate (Active Puil-Up) . . . . . . . SN16321 )% J N
Dual 2-Input, Dual 3-Input NAND Gate
(Active PullUp) . . . . . . SN15325 04 ¥ J N
Dual 2-Input, Dual 3-Input NAND Gate
(Resistive Pull-Up) . . . . . . . . . . ... ... SN156326 v J N
FLIP-FLOPS .
DuatJ-K Flip-Flap . . . . . . . . . . . . . . . ... SN15312 \\’/ J N
Duat Monostable Multivibrator T SN15342 \.~ J N
Quadruple DG Flip-Flop . . . . . . . . . . . . . . .. SN15370 \ 3 L J N

* For outline drawings of all packages, see Section 1.

—SEE ORDERING INSTRUCTIONS PAGE 1-1—
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SERIES 15300

~.

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

Supply voltage . . (ﬁ@

Input voltage (exciusive of expanders) O T R 165V
input voltage (expanders) e T 6V
Output voltage N e e e e e 165V
Qutput current at (or below) 25 C free -air temperature

SNT5301, SNIB302 . . -« « o o . e e e e e 80 mA

All other types . . . PR L] mA
Duration of output short-circuit to ground (See Note 1) TS unlimited
Operating free-air tEMPErature range . . . . - - - = =« s st —-30°C to 85°C
Storage teMperature FaNge . . - - - - - s e oottt —65°C to 150°C

electrical characteristics over rated operating free-air temperature range

\'J at \Y at | at v t Vv t t hHt
PARAMETER oH OH OH oL @ oL @ WLa T at icct at
1o =0 g |Vo=135V o Ip | VI=18V | V=15V Vec=15V
V min V max V max
UNIT V min uA max mA max uA max mA max
mA mA mA
8 1.6 1.8
SN15301 12 -1.9 100 40
—-15 50 75
0.7 1.2
SN15302 100 —-1.9 100 40
30 60
8 0.8 1.2
SN15303 12 -1.9 100 43
-0.3 40 60
8 1.8 —1.9
SN15312 12 100 36
-5 9.5 -3.88
8 16
SN15321 12 -1.9 100 18
-5 95
u.6
SN15323 100 " -1.9 100 6
8 0.8
SN15324 12 -1.9 100 36
—-0.3 15
8 1.6
SN15325 12 -1.9 100 18
-5 9.5
8 038
SN 15326 12 —1.9 100 36
-0.3 15
8 1.8
SN15342 12 -1.9 100 225
-5 3.5
SN15370 12 8 06 1o 100 45
-0.3 8.8 —3.8#%
Test conditions {unless otherwise specified): Vgg  + - - - - o - s n T T T e e \%%:BV?/
v,Hesv
V|(I||_tesl)........r..,.......,.r........1r8V

tTypically less than 1 uA at 25°C free-air temperature.

3 fMeasured with all inputs open.

§Applies to preset and clear inputs only.
#Applies to data input only.

NOTE 1: All cutputs may be shorted simultaneousiy.
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SERIES 15300

switching characteristics

NOTES: 1

N

GATES
PARAMETER| tpLH tPHL
UNIT ns max | ns max
SN15301 250 200
SN15302 300 200
SN15303 300 200
SN15326 400 150

to GND.

. The output puise width (ty,

FLIP-FLOPS
PARAMETER)] tpLH tPHL TEST CONDITIONS
UNIT ns max | ns max CLOCK | SET | RESET D G
200 ™~
200 e
SN15312
150 ™~
200 ~
SN15342 200 150
500 6.75 V ~
300 5V ™~~~
SN15370
320 e 5V
200 ™~ 5V
. Vee = 13.5 V, high level of pulses is 10 V, low level of pulses is 0 V.
. Measurements are made from the 5.5-V point on the input waveform to the 50% peoint on the output wavetarm.

. Load for SN15301, SN15302, and SN15303 is 2 k2 to Vg, 50 pF to GND. Load for all other devices is 10 k{2 to V¢, 10 pF

~ 0.7 RC) of the SN15342 is determined by an external capacitor, and for precision applications, an

external timing resistor which should not exceed 62 k§2 or be less than 2 k. For normai applications the 20 k) nominal internal

resistor is connected by shorting pin 1 to pin 3 or pin 15 to pin 13.
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SERIES 15300

terminal assignments, J or N dual-in-line packages (top views)

SN15301 SN15302, SN15303, SN15321, SN156324
vcc 2v 26 2D 2€ 2B 2A  2X Vcc 48 4A  4X  4Y 3B 3A  3Y
w1 w]3pizpgnii 9 wilw w2y nljw}]]9
1 2 3 4 5 6 1 ] 1 2 3 4 5 6 1 8
7 1A 1B 1C 1D 1E 1X GND v A 1B 2Y 2X 2A 2B GWD
SN15312 SN15325, SN15326
2 _ 2 2
vee CLEAR 20 2K CLOCK 2J 20 PRESET vec 4C 4B 4A 4y 3B 3A  3Y

.l luljpejuijwijs sl yifn]jwg]9
1 1
-
Clear Preset[O—
Q Q K Clock J
| S—

it 4 @“ r{ lﬂ——
‘?__L_|:|—-l_—_l
yH2HHe s s 7

1 Y RIERIERIER LRI 8 8
1 1@ K 1 W10 1 GND iy 1A 1B 2Y 2A 2B 2C GND
CLEAR CLOCK PRESET
SN15342 SN15370
2 2 Cext
vee Rt 20 /——"-—1 20 2A 2% vec 40 40 4D 3D 3Q 30 NC
9 wils |y pd2zynpfwf]s
[ I
a Q Q
G D D G
| LT
1
G D D G
Q Q Q Q
I [ ]
8 |1||2H3H4”5”5H7H8‘
1 1a Y—,~— 13 1A 11X GND G 1a 1 1 20 20 20 GND
Rint 1 Cext

NC—No internai cannection
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