TYPES SN54196, SN54197, SN54LS196, SN54LS197, SN545196, SN545197,
SN74196 SN74197, SN74LS196 SN74LS197 SN74S196 SN745197
50/301100-MHz PRESETTABLE DECADE OR BINARY 'COUNTERSILATCHES

QCTOBER 1976 —REVISED APRIL 1985

o Performs BCD, Bi-Quinary, or Binary
Counting

e Fully Programmable
e Fully Independent Clear Input

¢ Input Clamping Diodes Simplify
System Design
e QOutput Qa Maintains Full Fan-out

Capability In Addition to Driving
Clock-2 Input

GUARANTEED
TYPICAL

TYPES COUNT FREQUENCY
POWER DISSIPATION
CLOCK 1 CLOCK2
196, 1197 0-50 MHz 0-25 MHz 240 mW
'LS196, 'LS197 0-30 MHz 0-15 MHz 80 mwW
'$196, 'S197 0-100 MHz 0-50 MHz 375 mW

description

These high-speed monolithic counters consist of four
d-c coupled, master-slave flip-flops, which are internally
interconnected to provide either a divide-by-two and a
divide-by-five counter (196, 'LS1986, 'S196) or a divide-
by-two and a divide-by-eight counter ("197, 'LS197,
'S197). These four counters are fully programmable;
that is, the outputs may be preset to any state by placing
a low on the count/load input and entering the desired
data at the data inputs. The outputs will change to agree
with the data inputs independent of the state of the
clocks.

During the count operation, transfer of information to
the outputs occurs on the negative-going edge of the
clock pulse. These counters feature a direct clear which
when taken low sets all outputs low regardless of the
states of the clocks.

These counters may also be used as 4-bit latches by us-
ing the count/load input as the strobe and entering data
at the data inputs. The outputs will directly follow the
data inputs when the count/load is low, but will remain
unchanged when the count/load is high and the clock
inputs are inactive.

All inputs are diode-clamped to minimize transmission-
line effects and simplify system design. These circuits
are compatible with most TTL Jogic families. Series 54,
54LS, and 548 circuits are characterized for operation
over the full military temperature range of —55°C to
125°C; Series 74, 74LS, and 74S circuits are
characterized for operation from 0°C to 70°C.

SN54196, SN54LS 196, SN545196.

SN54197, SN54LS197, SN54S197 ... JORW PACKAGE
SN74196, SN74197 ... J ORN PACKAGE
SN74LS196, SN745196.

SN74LS197. SN748197 ... D. JORNPACKAGE
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TYPES SN54196, SN54197, SN54LS196, SN54LS197, SN545196, SN545197,
SN74196, SN74197, SN74LS196, SN74LS197, SN745196, SN745197
50/30/100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

typical count configurations

196, 'LS196, and 'S196 typical count configurations and function tables are the same as those for ‘176.
197, ‘L5197, and 'S197 typical count configurations and function tables are the same as those for "177.

logic diagrams

1986, ‘L5196, and 'S196 logic diagrams are the same as those for "176.
’197, 'L5197, and ‘5197 logic diagrams are the same as those for *177,

schematics of inputs and outputs

EQUIVALENT OF COUNT/LOAD.

EQUIVALENT OF CLOCK INPUTS TYPICAL OF ALL OUTPUTS
CLEAR, AND DATA INPUTS
Vee Vee -- Vee
Rt 100 2
NOM
INPUT —4 -_——
INPUT —1 ——
| OUTPUT
X

NOMINAL VALUES OF

Count/load, Data. Req = 4 k2 NOM m,ng, and :3
INPUT 196 197
Ci R =2k
€ar Rog = 2 kil NOM Clock 1 4k akn
Clock 2 3k§2 6k

S30IA3A 111 H
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TYPES SN54196, SN54197, SN74196, SN74197
50-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

Supply voltage, Ve (see Note 1)

Inputvoltage . . . . . . . .

Interemitter voltage (see Note 2) e

Operating free-air temperature range: SN54196, SN54197 Circuits
SN74196, SN74197 Circuits

Storage temperature range '

NOTES: 1. Voitage values are with raspect to network ground terminal.

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies between the clear and

count/load inputs.

recommended operating conditions

7V
55V
55V

—55°C to 125°C

0°C to 70°C
—65°C to 150°C

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS TEXAS 75265

SN54196, SN54197 SN74196, SN74197 UNIT
MIN NOM  MAX MIN NOM  MAX
Supply voltage, Voo 45 5 55 4.7% 5 5,25 \"
High-levei output current, Igy —800 —800 | wA
Low-level output current, 1|, 16 16 | mA
Clock-1 input 0 50 [0} 50
Count frequency Clock -2 input ] 25 0 25 MHz
Ctock-1 snput 10 10
Clock-2 mpu‘» 20 20
Puise width, 1, Crear 15 15 ns
Load 20 20
Input hold time, ty Rughjevel dataUwlload) “wltoad) ns 3
Low-level data twiload) twiload)
High-level data 10 10
Input setup time, tg, (see Note 4} Lovw-level data 15 15 ns 17
Count enable time, tgp (see Note 3) 20 20 ns [F 1]
Operating free-air temperature, Ty o -55 125 0 70 °C 9
NOTES: 3. Minimum count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which interval the count/load a
and'clear inputs m.ust both be high to ensure counting o
4. tg,is measured with respect to load input
=
l—
Texas *
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TYPES SN54196, SN54197, SN74196, SN74197
50-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

PARAMETER TEST CONDITIONST SNS4196, SN74196 |SNS4197, SN74197 UNIT
MIN TYPT MAX |MIN TYPI MAX
Vi High-level input voltage 2 2 v
VL Low-level input voltage 0.8 08| v
ViK Input clamp voltage Vee=MIN, )= —-12mA -15 -15]| Vv
VoH High-level output vottage Vee = MIN. Vi =2V, 24 34 24 34 v
V=08V, loH=—-800uA
Vor Low-level output voltage VEC=MIN. Viy=2V, 02 04 02 04| v
ViL=08Y, loL=16mAY
I Input current at maximum input voltage Vee =MAX, V=55V 1 1] mA
Data, count/load 40 40
Ij4 High-level input current | Clear, clock 1 Vee = MAX, V=24V 80 80 | uA
Clock 2 120 80
Data. count/load —1.6 —1.6
Clear -3.2 —3.2
h  Low-level input current Vee =MAX, V=04V mA
Clock 1 -4.8 -4.8
Clock 2 6.4 -3.2
lgs  Short-circuit output current§ Vee = MAX SNe4’ i A 57 mA
SN74' —18 —-57 | -18 —57
Icc  Supply current Vee = MAX, SeeNote 5 48 59 48 59 | mA
NOTE 5. I¢g is measured with all inputs grounded and all cutputs cpen,

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,

fAil typical values are at Ve = 5V, Tp = 25 C.

out to

w

10 Series 54/74 loads.

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

ﬂOA Outputs are tested at Ig( = 16 mA plus the himit value of 1;,_ for the ciock 2 input. This permits driving the clock-2 input while fanning

:'4 switching characteristics, Ve =5V, Ta = 25°C
-
SN564196 SN54197
U PARAMETER FROM 0 TEST CONDITIONS SN74196 SN74197 UNIT
m {INPUT) {OUTPUT)
< MIN TYP MAX |[MIN TYP MAX
— fmax Clock 1 Qp 50 70 50 70 MHz
t 7 12 7 12
rca PLH Clock t Qa ns
n PHE 10 15 10 15
1 12 18 12 18
PLH Clock 2 Qg ns
tPHL 14 21 14 21
tPpLH 24 36 24 36
Clock 2 Q = ns
tPHL oe ¢ Co = 15pF, 28 a2 % 42
LR ook 2 R R = 400Q, 13 T 36 54
oc: ns
tPHL P See Note 6 2 18 2 63
t 16 24 16 24
PLH A, B8,C D |Qa, Qg Q¢ Qp ns
tPHL 25 38 25 38
1
PLH Load Any 2 33 2 33 ns
tPHL 24 36 24 36
PHL Clear Any 25 37 25 37 ns
“fmax © maximum count fraquency.
tPLH propagation delay time, low-to-high-level output,
tpH L T propagation delay time, high to low-fevel output.
NOTE6:  Load circuit. nput conditions, and voltage waveforms are the same as those shown for the ' 176, *177 except that testing fmax, Vi = 0.3V.
Texas Y0
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TYPES SN54L5196, SN54LS197, SN74LS196, SN74LS197
30-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

schematics of inputs and outputs

EQUIVALENT OF EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL
COUNT/LOAD AND CLOCK INPUTS DATA INPUTS OUTPUTS
CLEAR INPUTS
Vee
A1 -——————%—Vcc
Ve 4 __
Vee —- cc 120 2 NOM
25 k§d Y
Req NOM P
INPUT -
INPUT --
INPUT —9 --
j QUTPUT
K ) 4
Yy -
NOMINAL [
VALUES OF “
R1, R2, and R3
Count/Load Rgq = 17 ki NOM INPUT ‘L8196 L8197
Clear Rgg=9.2 k2Nom| | Clock 1 Bril - 8kl
Clock 2 6 k§2 15 k2

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

Supply voltage, V¢ (see Note 1) 7V
Inputvoltage . . . . . . . . . . . 55V
Interemitter voltage (see Note 2). . . . . o R 55V
Operating free-air temperature range: SN54L.5196, SN54L5197 Circuits —55°C 10 125°C
SN74LS196, SN74LS197 Circuits 0°C to 70°C 3

Storage temperature range -65°C to 150°C

NOTES: 1. Voltage values are with respect to network ground terminal, m
2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies between the clear and I.l.l
count/ioad inputs.
o
recommended operating conditions I.l>.l
SN54L5196, SN54L$197 | SN74L5196, SN74LS197 UNIT Q
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.75 5 525 \4 ’__J
loH High-ievel output current —400 —400 MA P_
oL Low-ievel output current 4 8 mA
Clock-1 input 9] 30 0 30
Count frequency feut MHz
Clock-2 input 0 15 0 15
Clock-1 input 20 20
lock-
iy Puise width Clock-2 input 30 30 ns
Clear 15 15
Load 20 20
High-ievel dat 10 10
th input hold time ‘97 eve| dsta ns
Low-ievei data 10 10
. | ¢ setup 1 High-level data 10 10
nput setup time n
U P Low-level data 15 15 s
. co ble time { Note 3} Clock 1 30 30
t enable time ote
enable unt en: i see ook 2 s 50 ns
Ta Operating free-air temperature -55 125 0 70 °c
NOTE 3: Minimum count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which interval
the count/toad and clear inputs must both be high to ensure counting,
T {I’
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TYPES SN54L5196, SN54LS197, SN74LS196, SN74LS197

30-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

SN54LS196 SN74LS196
PARAMETER TEST CONDITIONST SNG54L5197 SN74L8197 UNIT
MIN TyPi MAX |MIN TYPI MAX
ViH High-level input voltage 2 2 \4
Vi Low-level input voltage 0.7 08| Vv
Vik Input clamp voltage Ve = MIN, Iy = —18 mA —1.5 —-15| V
V@gH High-level output voltage Vee=MiN, - Vi =2V, 25 34 27 34 v
ViL = VIL max 'OH = —400 4A
VoL Low-level output voltage Ve = MIN, ViH=2V. loL = 4mAY 025 o4 025 04 v
VL = ViL max IoL = 8mAY 0.35 0.5
Data, count/load 0.1 0.1
Input current
Iy at maximum Clear, clock 1 Vee=MAX, V=55V 0.2 0.2 mA
input voltage Clock 2 of 'L 5196 0.4 04
Clock 2 of 'L.S197 0.2 0.2
Data, count/load 20 20|
N High-level Clear, clock 1 Vee = MAX vi=27V 40 40| uA
input current Clock 2 of 'LS196 ! 80 80
Ciock 2 of ‘1.S197 40 40
Data, count/load -0.4 —04
Low-fevel Ctear —0.8 -0.8
I Input current Clock 1 Vee=MAX, V=04V —2.4 —2.4] mA
Clock 2 0f 'LS196 -2.8 —2.8
Clock 2 of 'LS197 -1.3 -1.3
los Short-circuit output currentd Vee = MAX —20 —100| ~20 —100] mA
Icc Supply current Voo = MAX,  See Note 4 16 27 16 27 mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
LAN typical values are at Veg = 65 V, To = 25°C
¥Not more than one output should be shorted at a time, and duration of the short<ircuit should not axceed one second.

q '!QA outputs are tested at specitied I plus the limit value of 1 far the clock 2 input. This permits driving the clock -2 input while maintain-
—) ing full fan-out capability.
™ NOTE 4: Igc is measured with all inputs grounded and all outputs open
) switching characteristics, Vcc =5 V, Ta = 25°C
m FROM T0 SN54LS196 SN5415197
< PARAMETER TEST CONDITIONS SN74LS196 SN74L5197 UNIT
g (INPUT) {OUTPUT)
o MIN TYP MAX |MIN TYP MAX
l'cg fmax Clock 1 Qa 30 40 30 40 MHz
t 8 15 8 15
PLH Clock 1 Qa ns
tPHL 13 20 14 21
¥ 16 24 12 19
PLH Clock 2 Qg ns
PHL 22 33 23 35
1 38 57 34 51
PLH Clock 2 Qe Cy = 16 oF, ns
IPHL /<2 K a1 62 42 63
tPLH L ' 12 18 565 78
Clock 2 Qp See Note § ns
tPHL 30 45 63 895
tPLH 20 30 18 27
A,B,C.D | Qa Qp. 0cQp ns
PHL 29 a4 29 44
t 27 41 6 38
PLH Load Any 2 ns
PPHL 30 45 30 45
tPHL Clear Any 34 51 34 51 ns
Cfmax = maximum count frequency
tpL 4 ~ Propagation defay time, low to-high-level output, tpy - Propagation delay time, high-to-low-level output
NOTE 6:  Load circuit, input conditions. and voltage waveforms are the same as those shown for the "176, 177 except that 1< 15ns, y<6ns, and Viof =
1.3V {as opposed to 1.5V}
T {l’
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TYPES SN545196, SN545197, SN745196, SN745197
100-MHz PRESETTABLE DECADE AND BINARY COUNTERS/LATCHES

schematics of inputs and outputs

EQUIVALENT OF COUNT/LOAD,
CLEAR, AND DATA INPUTS
p—— Ve

VCC—?——— Vcc—?———— —_— __1
2 P :E 50 @
$ e $ Rea |, nowm
,
'NPLJ N, _ -1
L 2 S  J -
¥ 3 }\1 - -~ F [
3

EQUIVALENT OF CLOCK INPUT TYPICAL OF ALL OUTPUTS

y QUTPUT

/;7 77

Le

3
b3
Clock 1 REQ = 1.2 kONOM
ICount/Load, Clear: Req = 2.3k NOM Clock 2°5196 Req =700 2 NOM
Data Req = 2.8k NOM Clock 2 'S197 Req =1.4 kD NOM

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

Supply voltage, Vo (see Note 1) O A
Inputvoltage . . . . . . . . L Lo 5.5V
Operating free-air temperature range: SN545196, SN545197 Circuits .. . . . . . . . -85°Ct0125°C
SN74S196, SN745197 Circuits . . . . . . . ... 0Cte70°C
Storage temperature range . . . . . . . ... ... —65°C to 150°C 3
NOTE 1: Voltage values are with respect to network ground terminal,
72}
recommended operating conditions (uJJ
SN545196, SN545197 SN745196, SN745197 UNIT ;
MIN NOM  MAX | MIN NOM  MAX 1T}
Supply voltage, Voo 45 5 5.5 475 5 5.25 v Q
High-level output current, gy -1 —1 mA . |
Low-level output current, g 20 20 mA |
Clock-1 input 0 100 0 100 -
Clock frequency MHz
Clock-2 input o] 50 a 50
Clock-1 input N
Pulse width, t,, Clock-2 input 10 10 ns
Clear 30 30
Load 5 5
Input hold time, tp High-level data 3t 3t ns
Low-level data 3t 3t
High-level data &t &t
Input setup time, tg, {see Note 6) Low-devel data poy ot ns
Count enable time, te, (see Note 2) 12 12 ns
Operating free-air temperature, T -55 125 0 70 °c

NOTES: 2. Minimum count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which interval the count/load
and clear inputs are both high to permit counting
6. tg is measured with respect 1o toad input.

i
u 3-793
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TYPES SN545196, SN545197, SN745196, SN745197

100-MHz PRESETTABLE DECADE AND BINARY COUNTERS/LATCHES

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

SN545196, SN548197,
PARAMETER TEST CONDITIONS t SN745196 SN745197 UNIT
MIN TYPE MAX [ MIN TYP} MAX
ViH 2 2 v
ViL 0.8 08| Vv
ViK Vee = MIN, fj=—-18mA . -1.2 -1.2 v
Vce = MIN, ViH=2V, 545 25 34 25 34
Vou v
Vi =08V, I0H = —1mA 743 27 34 27 34
VoL Vee = MIN, ViH=2V, ViL=08v, 05 05 v
loL =20 mAg
i Vee = MAX, V=556V 1 1 mA
™ Ciock 1, clock 2 Vee = MAX, Vi=27V 150 150 A
All other inputs 50 50
Data, count/load _0.75 _0.75 mA
Clear
L Clock 1 VegmMAX, - Vi= 05V i 8| mA
Clock 2 —-10 —6 mA
05§ Ve = MAX 30 —110 | 30 —110 [ mA
lee Ve = MAX, See Note 3 548 s 110 L 110 mA
74S 75 120 75 120

1t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1 All typicat values are at Voc =5 V, T4 = 25°C.

9 QA outputs are tested at [ = 20 mA pius the limit vaiue of e for the clock-2 input. This permits driving the clock -2 input while fanning

out to 10 Series 545/74S loads.

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

NOTE 3: I is measured with all inputs grounded and all outputs open.

W

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

L | SN545196, SN548197,
~] {(FROM TO
—I PARAMETERY TEST CONDITIONS SN74S196 SN74§197 UNIT
(INPUT) (OUTPUT)
- MIN TYP MAX | MIN TYP MAX
U fenax Clock 1 Qa 100 140 100 140 MHz
t 5 1 5 10
m PLH Clock 1 Qa 0 ns
< tpHL 6 10 6 10
-~ t 5 10 5 10
O PLH Clock 2 o ns
m 'PHL 8 12 8 12
t 1 1 12 1
» PLH Clock 2 Q¢ 2 8 8 ns
tpHL R_=28082, C_=15pF, 16 24 15 22
1 5 1 1 27
PLH Clock 2 o See Note 4 0 8 ns
t1PHL 8 12 22 33
t 7 12 7 12
PLH ABCD | Qa.Q5.0c.Qp ns
tPHL 12 18 12 18
t 1 1 1 1
PLH Load Any 0 8 0 8 ns
PHL 12 18 12 18
tPHL Clear Any 26 37 26 37 ns
¢ fmax = Maximum input county frequency.
tpLH = propagation delay time, low-to-high-level outpur.
tpH L = pPropagstion delay time, high-to-iow-level output.
NOTE 4: See General information Section for load circuits and voltage waveforms.
T ‘l’
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