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SN54196, SN54197, SN54LS196, SN54LS197, SN543196, SN548197,
SN74196, SN74197, SN74LS196, SN74LS197, SN74S196, SN74S197

SDLS077

50/30/100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

OCTOBER 1876 — REVISED MARCH 1988

e Performs BCD, Bi-Quinary, or Binary
Counting

¢  Fully Programmable
¢ Fully Independent Clear Input

e Input Clamping Diodes Simplify
System Design

¢ Qutput Qp Maintains Full Fan-out
Capability In Addition to Driving

Clock-2 Input
GUARANTEED

TYPICAL

TYPES  COUNT FREQUENCY

POWER DISSIPATION

CLOCK 1 CLOCK 2
"196, 197 0-50 MHz 0-25 MHz 240 mW
"LS196, 'L5197 0-30 MHz 0-15 MHz 80 mw
‘$196,°S$197  0-'00 MHz 0-50 MHz 375 mw

description

These high-speed moenolithic counters censist of four
d-c coupled, master-slave flip-flops, which are internally
interconnected tc provide either a divide-by-two and a
divide-by-five counter {"186, 'LS196, 'S196) or a divide-
by-two and a divide-by-eight counter (187, ‘L5197,
'S197}. These four counters are fully programmable;
that is, the outputs may be preset to any state by placing
a low on the count/lcad 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 puise. These counters feature a direct clear which
when taken low sets all cutputs 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 tha strobe and enteting data
at the data inputs. The outputs will directly follow the
data inputs when the count/lcad 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 logic families. Series 54,
54LS, and 545 circuits are characterized for operation
over the full military temperature range of —55°C to
125°C; Series 74, 74LS, and 74§ circuits are
characterized for operation from G°C to 70°C.

SNG4196, SN54LS196, SN545196,

SNE4197, SN54L.5197, SN545197 . . . J OR W PACKAGE
SN74196, SN74197 . . . N PACKAGE
SN74L8196, SN745196,

SN74L5197, SN748187 . . . D OR N PACKAGE

(TOP VIEW}
toap Ot UWia0vee
ac 0z 13 CLR
cOa 1200 Qp
A(s o
aa Os 108
cLk 2 08 a[1Qg
GND []7 s[JCLK 1

SNE4LS196. SN545196,
SN54LS197, SN645197 . . . FK PACKAGE

(TOP VIEW)

NC - No internal connection

logic symbolst

*196. ‘L8196, ‘5196 ‘197, 'L§197, '$197

“ CTR - TTA
LOAD (] LOAD c1
TRlBeer -0 CRCELEL o
9 c -] I
CLK1_(S_ID>+ DIz s CLK1_.|.§’_.£>->f ez {5}
PRLL I Qa (4) ——0a
—_— a———I10
5]
(:L|<2—1%)-B>*Dlw5 H—1D g cu(:%b>+ Ive LI
B 13 o CT{_‘Z,__QC B }3) |0 CT{_IEI._UC
C 1T (12 c T
oo, 2y I e AT

t These symbols are in accardance with ANSI/IEEE Std 91-1984
and |EC Publication 617-12,
Pin numbers shawn are for D, J, N, and W packages.

PRODUCTION DATA documents contain information
current as of publication dete. Products conform to
specifications par the terms of Taxas Instruments
stand=rd wareanty, Production processing domss nat
ngcessarily include testing of ail paramaters.
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SN54196, SN54197, SN54LS196, SN54LS197, SN545196, SN548137,
SN74196, SN74197, SN74LS196, SN741L5197, SN748196, SN745197
50/30/100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

typical count configurations

*106, 'LS1986, and "S196 typical count configurations and function tables are the same as those for '176.
‘197, 'L§197, and "S197 typical count configurations and function tabies are the same as those for 177,

logic diagrams

‘196, 'LS196, and 'S196 iogic diagrams are the same as those for “176.
*197, '1.5197, and '$197 logic diagrams are the same as thase for ‘177,

schematics of inputs and outputs

EQUIVALENT OF LOAD. CLEAR,
AND DATA INPUTS

Count/load, Data: Rq =4 kil NOM
Clear. Rgg =2 k$2 NOM

EQUIVALENT OF CLOCK INPUTS

Vee

INPUT 1

+

NOMINAL VALUES OF
R1, A2, anad R3

INPUT ‘196 197
Cloek 1 4 k2 4 k2
Clock 2 3k 6 kil

TYFICAL OF ALL QUTPUTS
- Veo

100 2
NG

QUTPUT

*ip
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SN54196, SNb4197, SN74196, SN74197
50-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

Supply voltage, Vo tsee Note 1) . . . L L L 7V
Input voltage . . P - - I Y
Interemitter voltage {see Note 2) e e . .. BBV
Operating free-air temperature range: SN54196 SN541497 Circuits . . . . . . . . . . . . ——55 Cto 125°C

SN74196, SN74197 Circuits . . . . . . . . . . . . . . 0°Cto70° C
Storage temperaturerange . . . . . . . . . . . . . . . . . . . ... . _B5Cto150°C

NOTES: 1. Voltage values are with respect 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 Load inputs.

recommended operating conditions

SN54196, SN54197 SN74196, SN74197 UNIT
MIN NOM MAX MIN NOM MA X
Supply vottage, Vo 4.5 5 55 4.78 5 5.25 v
High-level output current, Iy —800 —B00 uA
Low-level output current, I 16 16 mA
Clock-1 input 2} 50 4] 50
Count frequency Clock-2 input 0 25 0 25 | Ve
Clock-1 input 10 10
Pulse width. © Ciock-2 input 20 20 ns
Tw Clear 15 15
Load 20 20
Input hoid time, 1ty (see Nata 3} Highvlevel data_ltwlioad! twiload) ns
Low-level data  [twiioad) twiload)
. High-levei data 10 10
input setup time, tg, {see Note 3} Lowleval data 15 5 ns
Count enatle time, 1gn (58€ Note 4) 20 20 ns
Operating free-air temperature, Tp, -85 125 0 70 'c

NOTES: 3. Setup and hold times are with respect to the falling edge of the load input.
4. 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 must both be high to ensure counting.

TEw&;*’

INSTRUMENTS

POST QFFICE BOX £55012 » DALLAS. TEXAS 76265



SN54196, SN54197, SN74196, SN74197
50-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

5N54196, SN74196

SN54187, SN74197

PARAMETER TEST CONDITIONST MIN TYPT MAX |MIN TYPF MAX UNIT
ViH High-levei input voltage 2 2 W
Vi Lowlevel input voltage 0.8 08| v
ViK Input ctamp vollage Vee = MEN, lj=—12mA —-1.5 —-1.5 v
. Ve =MIN, V=2V
V High-ievel cutput voltage ’ 2.4 : 4
OH Mg 9 VIL =08V, Igy = -800uA 34 24 34 v
Voo = MIN, ViH=2V
v Low-level gutput voltage ! i 0.4 R 04| v
oL 9 VL= 0BV, IgL=16mAl 02 02
I Input current at maximum input voltage Voo = MAX, Vy=55V 1 1| mA
Data, Load 40 40
Y] High-level input current | Clear, clock 1 Voe =MAX, V=24V 80 80 [ uA
Clock 2 120 80
Data, Load =16 —1.6
| Low-level input ¢ par Vee = MAX, V) =04V 32 =32
-lével in curren = =L
L Rowdevelinpu Clock 1 cc -Vl Y 8| ™
Clock 2 —6.4 -3.2
. SN&sg’ -20 -57 | =20 -87
1 Short-circuit output current§ vV = MAX A
os ce snN7a | —18 57 | —18 57 | "
lce  Supply current Voo = MAX, SeeNote 5 48 59 a8 59 | mA

NOTE 5: Iz is measured with all inputs grounded and all outputs open.
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
FAIl typical values are at Yoo = 5V, Ta = 25°C.
$Not more than one autput should be shorted at a time.
Qpa outputs are tested at gL = 16 mA plus the limit value of |||_ for the clock-2 input. This permits driving the clock-2 input while fanning

out to

10 Series 54/74 |oads.

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

SN54196 SN54197
PARAMETER # FROM To TEST CONDITIONS SN?74196 SN74197 UNIT
(INPUT} {OUTPUT)
MIN  TYP MAX | MIN TYP MAX

fmax Clock 1 Qa 50 70 &80 70 MHz
t

PLH Clock 1 Qp L LN
PHL 10 16 10 15§

1

PLH Clock 2 Qg 12 18 12 18 ns
tPHL 14 21 14 21

t 24 36 24 36

PLH Clock 2 Qp CL = 15pF ns
tPHL ' 28 42 28 42

PLH Cloor 2 N AL = 4002 14 20 36 54

PR D See Note 6 13 18 e 53 ns
£ 16 24 18

PLH A B C.D 1Qa.Qg. Q¢ Op 24 ns
tPHL 25 38 25 38

PLH Load Any 22 33 22 33 s
tPHL 24 36 24 36

PPHL Clear Any 25 37 25 37| nms

#fmax = maximum count fregquency.
tpLH = propagation delay time, low-to-high-level output.
tpH(L = propagation delay time, high-to-low-level autput,

NOTE €: Load circuit, input conditions, and voltage waveforms are the same as thase shown for the *176, 177 except that testing fmax.

ViL = 0.3 V.

Texas {i’
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SN54LS196, SN54LS197, SN74LS196, SN74LS197
30-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

schematics of inputs and outputs

CZCLUN::R;';NJAONFD EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL
CLOCK INPUTS
CLEAR INPUTS DATA INPUTS OUTPUTS
Vee
—_——_——
R Veg———¢—— —— ) Voo
vee T $120 £1 NOM
325 ki 1
Fea T NomM
INPUT - -
INPUT -
INPUT _ . !
| CUTPUT
NOMINAL
VALUES OF
R, RZ, and R3
Count/Load: Rgq =17 k§2 NOM ":'\I‘Fl:: ‘35:36 ';s:gv
Clear: Ry = 9.2 kil NOM ac
fear: Req =9 Glack 2 6 k2 15 kD

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

Supply voltage, VCC (see Mote 1) .. .. e e e e 7V
INPUt VOHAGE - . . . e e e e 55V
Operating free-air temperature range: SNS4LS186, SN54LS197 Circuits . ... ... —-559C 10 125°C

SN74LS1926, SN74LS197 Circuits . . ... ...... 0°C to 70°C
Storage temperature r8Nge . . . . . . 0ttt it e e e e e e —865°C to 150°C

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

recommended operating conditions

SNS4L5S196, SN6ALS197 | SN74LS196, SN74L5197 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 45 E 55 4.75 5 5.25 v
IoH High-levei output current —400 —400 A
oL Low-ievet autput current 4 2] mA
Count frequency Clock-1 input 0 30 o] 30 MH
Clack-2 input o 15 ) 15 z
Clack-1 input 20 20
P
e Pulse width Clock-2 input 30 30 ns
Clear 15 15
Load 20 20
High-I| | t t
th Input hold time, (see Note 3) on- Bvel dats wiload) w(load) ns
Low-leve! data twiload) twiload)
. High-level data 10 10
tsu Input setup time, {see Note 3) ns
Low-level data 15 15
. c bl ti N a Clock 1 30 30
enabie ount enable time, (see Note 4) Clock 2 50 50 ns
Ta Qperating free-air temperature -E5 125 o] 70 ac

NOTES: 3. Setup and held times are with respect 1o the falling edge of the load input.
4. Minimum count enable time is the interval immaediately preceding the negative-going edge of the clock pulse during which
interval the count/load and clear inputs must both be high to ensure counting.

TEMES*’
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SN54LS196, SN54L5137, SN7415196, SN74L5197
30-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

SN54LS196 SN74L5196
PARAMETER TEST CONDITIONST SNGILS197 SN74L5197 UNIT
MIN TYPT MAX | MIN TYPE MAX
Vi High-level input voltage 2 2 A
ViL bow-level input voitage 0.7 08 Vv
VK Input clamp voltage Ve = MIN, i|=—18mA —-1.5 —-1.5] V
v = MIN, VIH=2V,
Vi High-level output voltage cc H=2 25 3.4 2.7 34 v
VIL = VI max- loH = —400 wA
Vg = MIN, Vi =2V, laL = 4 mAS 025 04 025 04
VgL Low-level cutput voltage cc H oL m rd v
ViL = VIL max inL = 83mA*" 035 0.5
Data, Load 0.1 0.1
Input current
| . . Clear, clock 1 v MAX V(=55 0.2 0.2 A
gt maximum = . =5
! Clock 2 of ‘L§196 | CC ! 0.4 0.4} ™
input voltage
Clock 2 of ‘L5197 0.2 0.2
Data, Load 20 20
High-level Clear, ¢clock 1 Ve = MAX Vy=2.7V 40 40 A
input current | Clock 2 of 'LS196] ' CC Pt 80 so| “
Clock 2 of 'L5197 40 40
Data. Load -0.4 —0.4
Clear —0.8 —0.8
Low-levet
T8 Clock 1 Vo= MAX, V=04V —2.4 -2.4 ma
Input current
Clock 2 of 'LS196 —-2.8 -2.8
Clock 2 of 'L3197 -1.3 —1.3
lgg Short-circuit output current § Ve = MAX —20 ~100| —20 —100] mA
Ice  Suppiy current Vee = MAX,  See Note 5 16 27 18 271 mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Lan typical values are at VMoo =5 V. Ta = 26°C.
§Not more than onse output should be shorted at a time, and duration of the shortcircuit should not exceed one second.
¢ Qp outputs are tested at specified Ig plus the limit vaiue of || for the clock-2 input. This permits driving the clock-2 input while maintain-

ing full fan-out capabi

lity.

NOTE 5. lge is measured with all inputs grounded and all outpurs open.

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

FROM To SN54L5196 SN541L5197
# TEST CONDITIONS SN74L5196 SN74L5197 UNIT
PARAMETER UNPUT) (OUTPUT] MIN TYP MAX [MIN TYP MAX
Frnax Clack 1 aa 30 40 30 40 MHz
t 8 15 8 15
PLH Clock 1 (0¥ ns
TPHL 13 20 14 21
thLH 16 24 12 19
Clock 2 Q $
PhL oe 8 2 33 23 a5 |
t 38 B7 34 51
tPLH Ciock 2 Q¢ CL=1bpF, rE) = 22 53 ns
PHL
tPLH AL =2k, 12 18 5 78
Clock 2 Qp See Note 6 0 25 &3 p ns
IPHL
PLH aeco | o ona-o 20 30 18 27
PHL cE A M8 HCED 29 44 20 a4 |
27 41
PLH Load Any 26 39 ns
tPHL 30 45 30 45
tPHL Clear Any 34 51 34 51 ns
#frnax = maximum count frequency.

tPLH

ty =

propagation delay time, low-to-high-level output, tpH| = propagation delay time, high-to-tow-level gutput.
NOTE 6: Load circuit, input conditions, and voitage waveforms are the same as those shown for the ‘176, 177 except
15 ns, t¥ < 6 ns, and Vygf = 1.3 V {as opposed to 1.5 V).

that
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SN545196, SN545197, SN74S196, SN74S197
100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

schematics of inputs and outputs

EQUIVALENT OF COUNT/LOAD,
CLEAR, AND DATA INPUTS

Ve —_——

Req

1N &

P

[Count/Leoad, Clear: Rgg = 2.3 k2 NOM
Data: Req = 2.B ki2 NOM

EQUIVALENT OF CLOCK INPUT

Veo —_—

INPUT
—

Clock 1 Fleq =1.2 kKONOM
Clock 2 5196 Req = 700 12 NOM
Clack 2 '5197 Rgg = 1.4 k2 NOM

TYPICAL OF ALL QUTPUTS

Vee

50 2
NOM

QUTPUT

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

Supply voltage, Voo (see Note 1)

Input voltage . . .

Operating free-air temperature range: SN545196, SN545197 Circuits

Storage temperature range

SN745196, SN745197 Circuits

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

recommended operating conditions

7V

. . . B85V
—B5°C ta 125°C
0°C 10 70°C
-85°C to 160°C

SN545196, SN545197 SN745196, SN745197 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Voo 4.5 5 55 4756 5 5.25 v
High-levei output current, lon —1 -1 mA
Lowdevel output current, I 20 20 mA
Clock frequency Clock-1 input a 100 4] 100 MHz
Clock-2 input 50 4] 50
Clock-1 input 5 5
. Clock-2 input 10 10
Pulse width, ty ns
Clear 30 30
l.oad 5 ]
Input hold time. tp (see Note 3} High-level data 3l 3 ns
Low-level data a3l 3]
] High-level data Bl 6!
Input setup time, tg, {see Note 3} o dover dota 51 Bl ns
Count enable time, tgn (see Note 4) 12 12 s
Cperating free-air temperature, Ta —B85 125 0 70 ‘c

NQTES: 3. Sewup and hold times are with respect to the falling edge of the lead input.

4. Minimum count enable time is the interval immediately preceding the negative-gaing edge of the ctock pulse during which

interval the count/load and clear inputs must both be high to ensure counting.

{i’
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SN543196, SN545197, SN745196, SN745197
100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

SN545196, SNB45197,
PARAMETER TEST conDITIONS T SN745196 SN745197 UNIT
MIN TYPt MAX MIN TYPE MAX
ViH 2 2 v
Vi 0.8 0.8 v
VK Voo = MIN, | = =18 mA -1.2 -1.2 v
Von Ve = MIN, Vig=2V, 545 25 a4 25 3.4 v
ViL=0.8V, IgH = —1mA 745 27 3.4 27 34
Voo = MIN, Vig=2V, YIL=0.8YV,
v
aL low = 20 mAg 05 05 | v
I Vee = MAX, Vi=5bo Vv ? 1 mA
Clock 1, ciock 2 150 150
1 W, =MAX, V=27V
tH All ather inputs cc ! 50 50 HA
Data, Load 0.75 —0.75 mA
Clear : ’
| v =MAX, V| =0.bV
. Clack 1 ce ! s 8 | mA
Clock 2 —10 —6 mA
105§ Vg = MAX —30 Z110 | —30 ~110 | mA
548 75 110 75 110
| Voo = MAX, See Nota B
cc cC 745 76 120 7% 0| ™

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

1 All typical values are at VCC =BV, Ty = 26°¢.

q Q, outputs are tested at lgL =20 mA plus the limit value af 1L for the clock-2 jnput, This permits driving the clock -2 input white fanning
out to 10 Series 545/74S loads.

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

NOTE 5: lge is measured with all input grounded and all outputs open.

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

(FROM T0 SN545198, SN545197,
AMETER # TEST CONDITIONS SN745196 SN745197 UNIT
PAR (INPUT) {OUTPUT)
. MIN TYP MAX | MIN T¥YP MAX

frmax Clock 1 Qp 100 140 100 140 . MHz
t 5 1 5 10

PLH Clack 1 Qa > ns
tPHL 6 10 6 10

1 5 10 1

PLH Clock 2 Qg > ° ns
TPHL g 12 8 12

H 12 18 12 18

PLH Clock 2 Q¢ ns
tPHL RL=280&2., CL=15pF, 16 24 15 22

t See Note 7 5 10 18 27

PLH Clock 2 ap ee ns
tPHL 8 12 22 33
t 7 12 7 12

PL.H AB.CD | 04050000 ns
tPHL 12 18 12 18

t . 1 1

PLH Load Any 0 8 10 18 ns
tPHL 12 iL:] 12 18

tPHL Clear Any 26 37 26 37 ns

#fnax = maximum count frequency.

tpLH = propagation delay time, iow-to-high-levei output,
tpHL = propagation delay time, high-to-low-level output.
NOTE 7: Load circuit, input conditions, and voltage waveforms are the same as those shown in Section 1.

{ip
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (*Critical Applications™.

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFORT AFPPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ® 1996, Texas Instruments Incorporated
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any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.
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