SN54192, SN54193, SN54LS192, SN54LS193,
SN74192, SN74193, SN74LS192, SN74LS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SDLS074 — DECEMBER 1972 - REVISED MARCH 1988

¢ Cascading Circuitry Provided Internally
SN54192, SN54193, SN54LS192,
SN54LS193 ... J OR W PACKAGE
SN74192, SN74193 ... N PACKAGE
SN74LS192, SN74LS193 ... D OR N PACKAGE

Synchronous Operation

Individual Preset to Each Flip-Flop

¢ Fully Independent Clear Input (TOP VIEW)
B[]+ Uievee
TYPES TYPICAL MAXIMUM TYPICAL a2 1s0A
COUNT FREQUENCY POWER DISSIPATION 0als  1a[cLr
192,193 32 MHz 325 mw DOWN[]s  13[]BO
'LS192,'LS193 32 MHz 95 mw up(ls 1201CO
oc[Qs 11[JLoOAD
description ap7 odcC
GND{]8 a[]D

These monolithic circuits are synchronous reversible
{up/down) counters having a complexity of 55
equivalent gates. The ‘192 and ‘LS192 circuits are
BCD counters and the ‘193 and 'LS193 are 4-bit
binary counters. Synchronous operation is provided
by having all flip-flops clocked simultaneously so that
the outputs change coincidently with each other when
so instructed by the steering logic. This mode of
operation eliminates the output counting spikes which
are normally associated with asynchronous (ripple-
clock) counters.

SN54LS192, SN54LS193 . . . FK PACKAGE
(TOP VIEW)

The outputs of the four master-slave flip-flops are trig-
gered by a low-to-high-level transition of either count
(clock) input. The direction of counting is determined by
which count input is pulsed while the other count input
is high.

All four counters are fully programmable; that is, each
output may be preset to either level by entering the
desired data at the data inputs while the load input is
low. The output will change to agree with the data in-
puts independently of the count pulses. This feature

allows the counters to be used as moduio-N dividers by simply modifying the count length with the preset inputs.

NC - No internal connection

A clear input has been provided which forces all outputs to the low level when a high level is applied. The clear function is
independent of the count and load inputs. The clear, count, and load inputs are buffered to lower the drive requirements.
This reduces the number of clock drivers, etc., required for long words.

These counters were designed to be cascaded without the need for external circuitry. Both borrow and carry outputs are
available to cascade both the up- and down-counting functions. The borrow output produces a pulse equal in width to the
count-down input when the counter underflows. Similarly, the carry output produces a pulse equal in width to the count-up
input when an overflow condition exists. The counters can then be easily cascaded by feeding the borrow and carry outputs
to the count-down and count-up inputs respectively of the succeeding counter.

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

SN54' SN54LS’ SN74‘ SN74LS’ UNIT
Supply voltage, Vi (see Note 1) 7 7 7 7 \
Input voltage 5.5 7 5.5 7 v
Operating free-air temperature range -551t0 125 0to 70 °C
Storage temperature range -65 to 160 —-65 to 150 °C

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

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

dard warranty. Prod
testing of all parameters.
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SN54192, SN54LS192, SN74192, SN74LS192

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SDLS074 — DECEMBER 1972 — REVISED MARCH 1988

logic diagram (positive logic)
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Pin numbers shown are for D, J, N, and W packages.
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SN54193, SN54LS193, SN74193, SN74LS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SDLS074 — DECEMBER 1972 - REVISED MARCH 1988

logic diagram {positive logic)
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R
D»;G
paTa _(1)
INPUT B -; - ]
s (2}
| OUTPUT Qg
> T
) R
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Pin numbers shown are for D, J, N, and W packages.
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SN54192, SN54193, SN54LS192, SN54LS193,
SN74192, SN74193, SN74LS192, SN74LS193

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SDLS074 — DECEMBER 1972 — REVISED MARCH 1988

logic symbolst

192
CTRDIV 10
(14)
CLR B CT=0
P —tg —
u D2+ er=9 b (12) 5
w 1¢
DOWN D1 - - (13) —
I 2CT = 0 P»——T80
a2
LOAD—Eﬂgs .
3
——-(‘:)5’ 3D 1 :2’) aa
&0 2] © B
C et [4] ) Qe
D-——(S’ ‘I8) Qp

TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

schematics of inputs and outputs

EQUIVALENT OF INPUTS
OF "192, ‘193

Vee -

INPUT -

'192,°193: Rgg =4 k&2 NOM

EQUIVALENT OF INPUTS
OF 'LS192, 'LS193

VCC —_——

. Req

INPUT -

Load input: Req = 265 k2 NOM

All other inputs: Req = 17 k2 NOM

193
CTRDIV 16
(14)
CLR5 cT=0
up 2+ - 12) —
21 CT=15 5—‘-—)co
DOWN d b (13)
—C 1- - 13) —
—
LoAD 1 ) c3
(15) 1 L (3)
Ty 3D [11 @) Qa
B ——i (2] og
(10) {6)
‘o | (el @ oc
[8] Qp .
TYPICAL OF OUTPUTS
OF ‘192, ‘193
- Vee
R
OUTPUT
192,°'193: R =130 2 NOM
TYPICAL OF OUTPUTS
OF 'LS192, 'LS193
————Vcc
120 © NOM
. ;—-—_—.A
OUTPUT
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SN54192, SN54LS192, SN74192, SN74LS192
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SDLS074 — DECEMBER 1972 - REVISED MARCH 1988

‘192, ‘'LS192 DECADE COUNTERS

typical clear, load, and count sequences
tltustrated below is the following sequence:

. Clear outputs to zero.

. Load (preset) to BCD seven.

. Count up to eight, nine, carry, zero, one, and two.

. Count down to one, zero, borrow, nine, eight, and seven.

HWN -

J |

j

. CLR
LOAD

C

j

DATA 4

OUTPUTS & |

CLEAR PRESET

|
|
|
‘ LJ
0 | 7 8 9 0 1 2 1 0 9 8 7
SEQUENCE .
ILLUSTRATED N COUNT upP COUNT DOWN

NOTES: A. Clear overrides load, data, and count inputs.
B. When counting up, count-down input must be high; when counting down, count-up input must be high.
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SN54193, SN54LS193, SN74193, SN74LS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SDLS074 — DECEMBER 1972 — REVISED MARCH 1988

‘193, 'LS193 BINARY COUNTERS

typical clear, load, and count sequences
Illustrated below is the following sequence:
. Clear outputs to zero.
. -Load (preset) to binary thirteen.

1

2

3. Count up to fourteen, fifteen, carry, zero, one, and two.

4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen.

CLR I I

C

|

=]

j

|

/

up

DOWN

I
|
I |
J |
_ I |
°A__llll:lllll :JLIII:
| I
Qg :_ I : | | | :
OUTPUTS <& (| [ ] | | !
Qc :_I ! [ [ l I I | I
|
G :_ : | : lI | : : | :
S 1 I i I i i
° I L b l
o) I It I | | |
1 i I | I
|| |n|

0
SEQUENCE
ILLUSTRATED COUNT UP COUNT DOWN

CLEAR PRESET

NOTES: A. Clear overrides load, data, and count inputs.

8. When counting up, count-down input must be high; when counting down, count-up input must be high.
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SN54192, SN54193, SN74192, SN74193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SDLS074 — DECEMBER 1972 - REVISED MARCH 1988

recommended operating conditions

SN54192 SN74192
SN54193 SN74193 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 45 5 55 | 4.75 5 5.25 \'%
loH High-level output current -0.4 —-0.4 mA
loL Low-level output current 16 16 | mA
felock  Clock frequency 0 25 0 25 | MHz
tw Width of any input pulse 20 20 ns
tsu Data setup time, (see Figure 1) 20 20 ns
i Data, high or low 0 0
th Hold time ns
LOAD 3 3
TA Operating free-air temperature —55 125 0 70 °c

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

SN54192 SN74192
PARAMETER TEST CONDITIONS? SN54193 SN74193 UNIT
MIN TYPE MAX | MIN TYPI MAX
V|4 High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 \Y%
ViK' Input clamp voltage Vee=MIN, 1j=—12mA -1.5 -15| V
VoH High-level output voltage X?fgo’\.ﬂsn:l/', Ycl): ~ ?_(\)/4 mAa| 24 34 24 34 \%
VoL Low-level output voltage Vee =MIN,  Viy =2V 0.2 0.4 0.2 04| Vv
ViL=08V, lgL=16mA
I Input current at maximum input voltage Vee =MAX, V=55V 1 1] mA
lf4  High-level input current Vge=MAX, V=24V 40 40 [ pA
lij  Low-level input current Vee=MAX, Vy=04V -1.6 —1.6] mA
los Short-circuit output current§ Ve = MAX —-20 —65 | —18 —65| mA
lcc  Supply current Vce = MAX, See Note 2 65 89 65 102} mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
fan typical values are at Ve =5V, Ta = 25°C.

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

NOTE 2: I¢c is measured with all outputs open, clear and load inputs grounded, and all other inputé at45 V.

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

PARAMETERY FROM TO TEST CONDITIONS MIN TYP MAX| UNIT
INPUT OUTPUT
fmax 25 32 MHz
1] N 17 26
PLH upP cO ns
tPHL 16 24
t —_— 16 24
FLH DOWN E) Cp = 15 pF, ]
tPHL RL =400 &2, —
IPLH UP OR DOWN Q See Figures 1 and 2 ns
tPHL 31 47
1] JE— 27 40
PLH LOAD ns
tPHL 29 40
tPHL CLR 22 35 ns
qlfmax = maximum clock frequency
tpH = propagation delay time, low-to-high-levet output
tpH L = propagation delay time, high-to-low-level output
‘Ui TEXAS
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SN54LS192, SN54LS193, SN74LS192, SN74LS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SDLS074 — DECEMBER 1972 — REVISED MARCH 1988

recommended operating conditions

SN54L5192 SN74LS192
SN54LS193 SN74LS193 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee Supply voltage 4.5 .5 5.5 | 4.75 5 5.25 \
loH High-level output current —400 —400 KA
loL Low-level output current 4 8 mA
felock  Clock frequency 0 25 0 25 | MHz
tw Width of any input pulse 20 20 ns
Clear inactive-state setup time 15 15 ns
tsy l.oad inactive-state setup time 15 15 ns
Data setup time (see Figure 1) 20 . 20 ns
th Data hold time 5 5 ns
Ta Operating free-air temperature range —-565 125 0 70 °c

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

. SN541.8192 ISN74L8192
PARAMETER TEST CONDITIONSt SN54L5193 SN74LS193 UNIT
: MIN TYPE MAX |MIN TYPi MAX
V|H High-level input voltage 2 2 \%
ViL Low-level input voltage 0.7 08| V
VK Input clamp voltage Vce = MIN, I} = —18 mA -1.5 -15] V
. Vge = MIN, VIH=2V,
VoH High-level output voltage ViL = Vi1 max, 1oy = —400 uA 25 34 2.7 3.4 Vv
VoL Low-level output voltage Vee = MIN, VIH=2V, loL =4 mA 0.25 0.4 0.15 0.4 v
V)L = Vi max oL =8mA 0.35 0.5
I -Input current at maximum Vee = MAX, vy =7V 0.1 01| ma
input voltage
lijH  High-level input current Vec=MAX, V=27V 20 20| upA
lit  Low-level input current Vee = MAX, V=04V —-0.4 —0.4 | mA
los Short-circuit output current® | Voo = MAX —-20 —100 {—-20 —100| mA
lcc Supply current Ve =MAX,  See Note 2 19 134 19 i34 | mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
fau typical valuesare at Voo =5V, Ta = 25°C.

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

NOTE 2: Igg is measured with all outputs open, clear and load inputs grounded, and all other inputs at 4.5 V.

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

FROM TO
TEST CONDITIONS MIN TYP MAX|UNIT
P,ARAMETER INPUT OuUTPUT
fmax 25 32 MHz
t — 17 26
PLU P co ns
tPHL 18 24
—_ 16 24
'PLH DOWN B0 CL =16 pF, e i
o AL=2ka, 27 38
PLH UP OR DOWN Q See Figures 1 and 2 ns
1] 30 47
PHL
___ 24 40
(PLH COAD a =
tPHL 0
tPHL CLR 23 35 ns
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SDLS074 — DECEMBER 1972 - REVISED MARCH 1988

SN74192, SN74193, SN74LS192, SN74LS193

SN54192, SN54193, SN54LS192, SN54LS193,
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

PARAMETER MEASUREMENT INFORMATION
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PARAMETER MEASUREMENT INFORMATION

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SN54192, SN54193, SN54LS192, SN54LS193,
SDLS074 — DECEMBER 1972 — REVISED MARCH 1988

SN74192, SN74193, SN74LS192, SN74LS193

S3WIL AVO1 ANV ‘dNL3S ‘Yv310 — 81 34NOIL

‘€61S7, PUe ZGLST, 40} A €°L ‘€61, PUB ZTEL, 10) A G'| St 43

'suy/ = hpuely

“Ju3|eAINDS 10 YQOENL dle sapoiqg

*aoueloedes Bif pue aqoud sapnjour 19

%08 = 81940 Ainp ‘Yyd eiep sawn omi si YHd J0lesauab asind peoj ayi 10} 90§ = 8|9A0

Anp ‘zH) Q0SS Hd 01eseuab asind elep syl 10} pue §§ 0 = 307 :sansuasioeseyd Buimoloy syl aney siolesauab asind ayj ‘v :S3ION

6 U0 u

SWHO43IAVYM 3DOVLI0A

T0Aa

jodp % Joap T wu‘.>M_ ._.D..ﬂ.v_.DO
Lo

- T||I||ﬁ.a —] Hid —— _
hol  |e— ' | ] _‘In _

|
! |V_ e e 1NdNI

avol

1NdNI
viva

4710

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

‘5 TEXAS

10



SN54192, SN54193, SN54LS192, SN54LS193,
SN74192, SN74193, SN74LS192, SN74LS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SDLS074 — DECEMBER 1972 - REVISED MARCH 1988

PARAMETER MEASUREMENT INFORMATION

Qp T
Qc
Qg L
OUTPUTS
Qa
CARRY
BORROW
7
av Vce
PULSE 1 upP R |
GENERATOR |—@ ! __ i » |
(See Note A) P DOWN BO I |
) A co cL {See Note C) |
s1 8 Qa T {See Note B) 1 l
c Qg = | ‘
P oc ‘ LOAD CIRCUIT 1 '
CLR apl-¢ IR higihulhb s S S
L_O'A—D' ——————————————
: r LOAD CIRCUIT 2 —1|
L L | smemiowcrain ]
'-l LOAD CIRCUIT 3 1
L {Same as Load Circuit 1)
—————— o . s .
' LOAD CIRCUIT 4 —}
(Same as Load Circuit 1)
S, |
Jr LOAD CIRCUIT S -l
B {Same as Load Circuit 1)
e e e e |
r LOAD CIRCUIT 6 -|
L (Same as Load Circuit 1) l

TEST CIRCUIT

NOTES: A. The pulse generators have the following characteristics: PRR = 1 MHz, Zgyt = 50 Q, duty cycle = 50%.

CL includes probe and jig capacitance.

Diodes are 1N3064 or equivalent.

Cout-up and dount-down pulse shown are for the ‘193 and ‘LS 193 binary counters. Count cycle for ‘182 and 'LS192 decade
counters is 1 through 10.

Waveforms for outputs Qa, Qp, and Q¢ are omitted to simplify the drawing.

trand tf < 7 ns.

G. Viefis 1.5 V for ‘192 and ‘193, 1.3 V for 'LS192 and ‘LS193.

oo

mm

FIGURE 2A — PROPAGATION DELAY TIMES
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SN54192, SN54193, SN54LS192, SN54LS193,
SN74192, SN74193, SN74LS192, SN74LS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

SDLS074 — DECEMBER 1972 — REVISED MARCH 1988

PARAMETER MEASUREMENT INFORMATION

‘f—"ll 'r'-—'{ }‘—‘r
I
COUNT 50% ! |_____ l ——— 3 \/
ue 1 o N2 8 Vref 9 15 Vref 16 Vref
INPUT 10% ' I ————ov
(See Note D) — F—-tp H |
l | - | ] —_
OouUTPUT F Vet | | Veet O
Qp | (| v
(See Note E) | ™ L‘tpHL oL
tPHL —=| =
PLH
— |-.| r‘- VOH
co Vref Vref
——— VoL
o
I |
COUNT 0% '___! —e—=—3V
DOWN 1 "N 2 8 Vref 9 15/ Vret 16 A~ Vref
INPUT 10% | +——— 0oV
(See Note D)
— I——tpHL I tPLH..: r._
OUTPUT I ' | VoH
Q *Vref I | Vyef
D —_
(See Note E) tpHL —4 e VoL
(! l—tPLH
_ Pl VoH
BO Vet Vet
——= VoL

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: PRR = 1 MHz, Z5;¢+ = 50 Q, duty cycle = 50%.
Ci includes probe and jig capacitance.

Diodes are 1N3064 or equivalent.

Cout-up and dount-down pulse shown are for the ‘193 and ‘LS193 binary counters. Count cycle for ‘192 and 'LS192 decade
counters is 1 through 10.

Waveforms for outputs Qa, Qg, and Q¢ are omitted to simplify the drawing.
trand tf < 7 ns.

. Viefis 1.5 V for ‘192 and ‘183, 1.3 V for 'LS192 and 'LS193.

vPow

omm

FIGURE 2B - PROPAGATION DELAY TIMES
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PACKAGE OPTION ADDENDUM

25-Nov-2021

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
5962-9558401QEA ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 5962-9558401QE Samples
& Green A _ _
SNJ54192J
5962-9558401QFA ACTIVE CFP W 16 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 5962-9558401QF
& Green A 2amp e
SNJ54192W
5962-9558401QFA ACTIVE CFP W 16 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-9558401QF Samples
& Green A =
SNJ54192W
76006012A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 76006012A amnles
& Green SNJ54LS R
193FK
76006012A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 76006012A
& Green SNJ54LS s
193FK
7600601EA ACTIVE CDIP J 16 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 7600601EA
& Green SNJ54L.S193J s S
7600601EA ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 7600601EA
& Green SNJ54L.S193J s
7600601FA ACTIVE CFP w 16 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 7600601FA amnles
& Green SNJ54LS193W ~2mp e
7600601FA ACTIVE CFP w 16 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 7600601FA omoles
& Green SNJ54LS193W 2amp e
JM38510/31508B2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 JM38510/
& Green 31508B2A R
JM38510/31508B2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 JM38510/
& Green 31508B2A - =
JM38510/31508BEA ACTIVE CDIP J 16 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 JM38510/ ol
& Green 31508BEA s
JM38510/31508BEA ACTIVE CDIP J 16 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 JM38510/ ol
& Green 31508BEA s
JM38510/31508BFA ACTIVE CFP W 16 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 JM38510/ F o
& Green 31508BFA Skt
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i3 TExas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 25-Nov-2021
Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®) (4/5)
©)
JM38510/31508BFA ACTIVE CFP w 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JIM38510/ —
& Green 31508BFA = =
JM38510/31508SFA ACTIVE CFP w 16 25 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JIM38510/
& Green 31508SFA = =
JM38510/31508SFA ACTIVE CFP w 16 25 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JIM38510/
& Green 31508SFA 23mp-2
M38510/31508B2A ACTIVE LccC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JIM38510/ Samples
& Green 31508B2A 23mp-2
M38510/31508B2A ACTIVE LCcC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JIM38510/ Samples
& Green 31508B2A R
M38510/31508BEA ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JIM38510/ Samples
& Green 31508BEA Sk
M38510/31508BEA ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JIM38510/
& Green 31508BEA S2mp e
M38510/31508BFA ACTIVE CFP w 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JIM38510/ Samples
& Green 31508BFA s S
M38510/31508BFA ACTIVE CFP w 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JIM38510/ Samples
& Green 31508BFA s S
M38510/31508SFA ACTIVE CFP w 16 25 Non-RoHS SNPB N / A for Pkg Type -55 to 125 JIM38510/
& Green 31508SFA s
M38510/31508SFA ACTIVE CFP w 16 25 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JIM38510/
& Green 31508SFA ~2mp e
SN54192J ACTIVE CDIP J 16 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 SN54192J Samples
& Green 2amp e
SN54192J ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 SN54192J Samples
& Green e
SN54L5193J ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 SN54L.5193J
& Green e
SN54LS193J ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 SN54L5193J Samples
& Green e
SN74LS193D ACTIVE soIC D 16 40  ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LS193 —
SN74LS193D ACTIVE solIC ) 16 40  ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LS193 Samples
SN74LS193DR ACTIVE soIC D 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LS193 —
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®) (4/5)
(6)

SN74LS193DR ACTIVE SOIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LS193 Samples
SN74LS193N ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N / A for Pkg Type 0to 70 SN74LS193N Samples
SN74LS193N ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type Oto 70 SN74LS193N

SN74LS193NE4 ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N / A for Pkg Type Oto 70 SN74LS193N Samples

SN74LS193NE4 ACTIVE PDIP N 16 25 RoOHS & Green NIPDAU N / A for Pkg Type 0to 70 SN74LS193N Samples

SN74LS193NSR ACTIVE SO NS 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 74LS193
SN74LS193NSR ACTIVE SO NS 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 74L.S193
SNJ54192J ACTIVE CDIP J 16 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-9558401QE Samples
& Green A = =
SNJ54192J
SNJ54192J ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 5962-9558401QE Samples
& Green A - =
SNJ54192)
SNJ54192W ACTIVE CFP w 16 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-9558401QF Samnles
& Green A s
SNJ54192W
SNJ54192W ACTIVE CFP W 16 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 5962-9558401QF F o
& Green A e
SNJ54192W
SNJ54LS193FK ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -551t0 125 76006012A
& Green SNJ54LS R
193FK

SNJ54LS193FK ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 76006012A ol

& Green SNJ54LS 2500
193FK

SNJ54L.S193J ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 7600601EA R

& Green SNJ54L.S5193J s S

SNJ54L.S193J ACTIVE CDIP J 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 7600601EA T

& Green SNJ54L.5193J s S
SNJ54LS193W ACTIVE CFP w 16 1 Non-RoHS SNPB N / A for Pkg Type -551t0 125 7600601FA Samnles
& Green SNJ54LS193W s S
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
6)
SNJ54LS193W ACTIVE CFP W 16 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 7600601FA m
& Green SNJ54LS193W

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN54L.S193, SN54L.S193-SP, SN74LS193 :
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o Catalog : SN74LS193, SN54LS193
o Military : SN54L.S193

o Space : SN54L.S193-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
o Military - QML certified for Military and Defense Applications

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS193DR SoIC D 16 2500 330.0 16.4 65 | 103 | 21 8.0 | 16.0 Q1
SN74LS193NSR SO NS 16 2000 330.0 16.4 8.2 105 | 25 | 12.0 | 16.0 Q1
SN74LS193NSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\\ /}(\.
. 7
‘\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS193DR SoIC D 16 2500 340.5 336.1 32.0
SN74LS193NSR SO NS 16 2000 853.0 449.0 35.0
SN74LS193NSR SO NS 16 2000 853.0 449.0 35.0

Pack Materials-Page 2
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TUBE

T - Tube
height

L - Tube length

.
>

.
%

f
W-Tube

> width

v

| %(5 _____________ 1.

*All dimensions are nominal

— B - Alignment groove width

Device

Package Name

Package Type

Pins

SPQ

L (mm)

W (mm)

(um)

B (mm)

76006012A

FK

LCCC

20

506.98

12.06

2030

NA
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MECHANICAL DATA

FK (S*CQCC*N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
- 8 17 16 15 14 13 12 NO. OF A 5
TERMINALS
/e ™ o MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
o1 9 )8 0.4472 | 0.458 | 0.406 | 0.458
— (11,23) |(11,63) | (10,31) | (11,63)
22 8 an 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) | (14,22)
59 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78 (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
g 88 1193,83)|(24.43)| (21,6) | (21.,8)
84 1141 1.165 1.047 | 1.063
26 27 28 1 2 3 4 (28,99) [(29,59) | (26,6) | (27.0)
’ 0.080 (2,03)
0.064 (1,63)
£ 0020 (0,51) &

0.010 (0,25)

0045 (1,14)

0.035 (0,89)

A b

, , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS-004
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
INSTRUMENTS
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LAND PATTERN DATA

D (R—PDSO—G16)

PLASTIC SMALL OUTLINE

—

et s Sz
—— ~—16x0,55
——I |<—14x1,27 ‘ ——I |<—14x1,27
AEEEENNENEENENE 16x1.50 L[]
HEERERERRRN * Uuuuogt
5,40 5.40
N
/I_II_I‘\I_II_II_II_II_II_I l L H A &
\|_||_|/"|_||_||_||_||_||_| ooty
N
[_/
|
|
,’ Example
i Non Soldermask Defined Pad Example
! Pad Geometry
i /// (See Note C)
y—
|
1,55 \ Example
UL T g
——ll~—0,07 /
All Around /
\ /
N e
S 7
4211283-4/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

Customers should
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

W (R—GDFP—F16) CERAMIC DUAL FLATPACK
Base and Seating Plane
0045 (1.14) 0265 (7,24)
l, 0,026 (0.56) 0.245 (6,22)
A T i
T = 0.008 go,zo)]:
| 0.080 (2,03 0.004 (0,10)
0.055 (1,40)
—— 0.305 (7,75) MAX ——|
: " 0.019 (0,48)
| | o | _lj 0.015 (0,38)
| | | |
0.430 (10,92) ' ' ' !
0.370 (9,40) | | | |
| | ] |
| | | 1 0.005 (0,13) MIN
4 Places
| | | | _[
8 9
0.360 (9,14 0.360 (9,14
¢ 0.250 Es,as)) ’ ‘ 0.250 §6,35)) >
4040180-3/F 04/14

NOTES:  A. Al linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP2-F16

moow
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated





