e  Fully Programmable

¢ Fully independent Clear Input

& 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

POQWER DISSIPATION

CLOCK 1 CLOCK 2
"198, '197 0-50 MHz 0-25 MHz 240 mwW
L5156, 'LE197 030 MHz 015 MHz 80 mw
‘$196,°5197  0-100 MHz 0-50 MHz 375 mw

description

These high-speed monolithic counters consist of four
d-c coupied, master-siave fiip-fiops, which are internaiiy
interconnected tc provide either a divide-by-two and a
divide-by-five counter ("126, 'LS196, 'S198) or a divide-
by-two and a divide-by-eight counter (197, ‘L5197,
'5197}, 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 accurs on the negative-going edge of the
clock puise. These counters feature a direct clear which
when taken fow 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 tha 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 transmissicn-
line effects and simplify system design. These circuits
are compatible with most TTL logic families. Series 54,
54LS, and 548 circuits are characterized for operation
over the full military temperature range of —55°C to
126°C; Series 74, 74LS, and 74§ circuits are
characterized for operation from G°C to 70°C.

SN74196, SN74197 . . . N PACKAGE
SN74L51796, SN745196,
SN74L5197, SN748197 . . . D OR N PACKAGE

B SN54196, SN54137, SN54LS196, SN54LS187, SN54S196, SN545197,
— ~ SN74196, SMH74197, SN7ALS196, SN74LS187, SN748196, SN748197
' SDLSO077 50/30/100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES
OCTOBER 1876 —REVISED MARCH 1988
| | e Performs BCD, BE-QU;HEFV, or Bii"lai“y‘ SNG4196, SNEALS196, SNE4AS 196,
' Cnuming SNE4197, SN54L.5197, SN545197 . . . J OR W PACKAGE
!

ITOP VIEW}
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SNE4LS5196. SN545196,
SN54LS197, SN548197 . . . FK PACKAGE
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logic symbolst

‘196. ‘LS1986. ‘5196 ‘197, 'L§197, ‘5197

— 1) CTR S— crA

LOAD (] LOAD [

CICRLEL NS trrttner g

- c L c

cLrr 28l ey, DIVE 151 c|_|<1_ul.r_~.>f Divz (5}
A——D aa L/ Y aa

CLK2—§%~)D=>+ DIvs 1D oo cucz_%b>+ Divs @
B Ty J— 21 g ] PT

(3 —————qQC @ | CT¢ —=——a

C 1T 02 c 1cT EFTRY
o, ———ap I < _ap

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

PRODUCTION DATA documents contain information
current as of publication date. Products conform ta
specifications per the terms of Taxas Instrumunts
standard warranty, Production processing doms not
necessarily include testing of ail parameters.
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SN54106, SN54197, SNGALS1S6, SNEALS197, SNAS196, SNG4S197,

SN74196, SN74197, SN74L3196, SN74i5137, SN748196, SN7435157
50/30/100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

typical count configurations

196, and 'Si
197, and "51

typical count configurations and function tables are the same as those for '176.
t

’i_ & as t
ypical count configurations and function tabies are the same as those for "177.

B)

198, 'LS 56
197, 'LS 97

logic diagrams

EQUIVALENT OF LOAD. CLEAR, EQUIVALENT OF CLOCK INPUTS TYPICAL OF ALL QUTPUTS
AND DATA INPUTS
Veo - Vee - Vee
Aag R1 R2 R3 100 52
NOM
INPLIT —g — == -

Y

INPUT-T _—
* OUTPUT

*

NOMINAL WALUES OF
R1, R2, and R3

e
L

Count/load, Data. R q = 4 ki2 NOM

® INPUT ‘196 197
Clear: Heq =2 k§2 NOM Clock 1 4k a2k
Clack 2 3 k§2 6 k2

Ttmm;*?
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Supply voltage, Ve (see Note 1)
Input voltage e e e
Interemitter voitage {see Note 2)

Operating free-air temperature range: SN54196, SN54197 Circuits

Storage temperature range

NOTES:

SN74196, SN74197 Circuits

1. Voltage values are with respect to network ground terminai.

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.

ne
SN54196, SN5A197 SN74196, SN74197 URIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Vi 4.5 5 5.5 4.78 5 5.25 \4
High-level output current, IqH —800 —B00 uA
Low-fevel output current, g 16 16 mA
Count frequency Clock 1 inaut 2 >0 o 0 MHz
Clock-2 input 0 25 4 25
Clock-1 input 10 10
Pulse width, 1, Clock-2 input 20 20 s
Clear 15 18
Load 20 20
Input hoid time, tp (see Nate 3} High-level data _ltwlioad! twiload) ns
Low-level data  |tyioad) tye(ioad)
. High-levei data 10 10
Input setup time, ty, (see Note 3} Lowlevel data 15 5 ns
Count enable time, tgn (g€ Note 4) 20 20 ns
Operating free-air temperature, T a —-55 125 0 70 e

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 cleck pulse during which
intarval tha count/load and c¢lear inputs must both be high to ensure counting.

TEXAS ‘?
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SN54196, SN54197, SN74196, SN74197
e & NI [ Yot 2 ¥ | GE —l-l ----------------------

b0-MHz PRESETTABLE DECADE BINARY COUNTERS/LATCHES

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

PARAMETER TEST CONDITIONST SNIS4196, SN74196 {SN54197, SN74197 UNLT
MIN TYPT MAX [MIN TYPi MAX
Vi High-levei inpur voltage 2 2 v
VL  Low-ievei input voitage 0.8 08| v
ViK Input ctamp voltage Vee=MIN, 1Ij=—12mA —15 -t5] v
VoK High-level output voltage vee=MING Vg -2V, 24 34 24 34 v
ViL=0.8V, IgH=—800uA ) ' ' )
Veg =MIN, Vig=2V,
VoL  Low-level output voltage Vi =08V, lr;:j- T6mad 0z 04 gz o0al v
Iy Input current at maximum input voitage Voo = MAX, V=85V 1 1] ma
Data, Load 40 40
ltH High-level input current | Clear, clock 1 Voo = MAX, V=24V a0 80 | A
Clock 2 120 80
Data, Load —-1.6 —1.6
IlL  Low-level input current Clear Vee = MAX, V=04V —3:2 =32 mA
Clock 1 —1.8 —4.8
Clock 2 -6.4 -3.2
. . SNE4’ =20 -57 | -20 -87
Ing  Short-circuit output current§ Vee = MAX SN Y 7 T8 e mA
loe Supply current Vee = MAX, SeeNote s 48 59 a8 59 | mA

NOTE 5: Ip¢ is measured with all inputs grounded and all autputs open.
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

*All typical values are at Vg = 5V, Ty = 25°C.
$Not mare than one output should be shorted at a time.
1QA outputs are tested at gL = 16 mA plus the limit value of I)_ for the clock-2 input. This permits driving the clock-2 input while fanning

out to 10 Series 54/74 |oads.

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

5N54196 SN54197
PARAMETER # FROM To TEST CONDITIONS SN74196 SN74197 UNIT
(INPUT} {QUTPUT]

MIN  TYP ™MAX |MIN TYP MAX
fmax Clock 1 Qa 50 70 &0 70 MHz
PLH Clock 1 Qn 712 LS .
PHL 10 15 10 15
tPLH Clock 2 0p 12 18 12 18 ns
tPHL 14 21 14 il
tPLH 24 36 24 36

Clock 2 Q -
AL < CL = 150F, 28 a2 22 42|
LA Clock 2 N AL = 400%, 12 21 36 54
PHL B See Note 6 1318 a2 e3|
tPLH 16 24 18 24
A, B, C,D [Qa, Qg Qc Q

TPHL A S8 S0 ED 25 38 % 38|
PLH Load Any 22 33 2 3 ns
tPHL 24 35 24 36
PHL Clear Any 25 37 25 37 ng

#frnax = maximum count freguency.

tppH = propagation delay time, low-to-high-level output.

tpHi. = propagation delay time, high-to-low-level autput.

NOTE 6: 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.
TexAas ‘-’
INSTRUMENTS
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SN54LS196, SN54LS197 SN7415196, SN74LS197

schematics of inpiits and cutputs
EQUIVALENT OF EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL
COUNT/LOAD AND CLOCK INPUTS DATA INPUTS OUTPUTS

CLEAR INPUTS

Vccﬂ_—.ﬁ.— 4

2 325 k42 3

Meq T NOM —

INPUT - P
tNPUTT—‘Hq -—

INPUT - F L

I 3

r*, ¥ [__—._$ | J_ CQUTPUT

L] Aot

a NOMINAL ‘—rz

VALUES OF
R1, RZ, and R3
CountsLoad: R =17 ki NOM INPUT ‘LS196  'LS197
Count/Load: Rgq =17 kil NOM Cloch 1 i e
Clear: Rgq =9.2 ki NOM ©
Clock 2 6 kiR 16 k&2

absolute maximum ratings over operating free-air temperature range (unless ctherwise noted)
Supply voltage, Vo (see NOTE T} . . .. o e e e e e e e 7V
INPUt VOILAGE . . . . . e e e e 55V
Operating free-air temperature range: SN54L.5186, SN§4LS197 Circuits . . ... .. —-55°C 10 125°C
SN74L5196, SN74LS197 Circuits . . . .. ... ... 0°C to 70°C
Storage temperature Fange . ... . ... i e vt i e e e e —865°C to 160°C

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

recommended operating conditions

SNS4L5196, SNHALS197 | SN74LS196, SN74L5197 UNIT
MIN NOM MAX MIN NOM MAX
Voo Supply voltage 45 E &5 4.75 5 525 v
IoH High-levei output current —400 —400 A
oL Low-ievet autput current 4 2] mA
Count frequency Clack-1 input 0 30 V] 30 MH
z
Clack-2 input 0 16 0 15
Clack-1 input 20 20
P
tw Pulse width Clack-2 input 30 30 .
Clear 15 15
Load 20 20
High-1 | t T
th Input hold time, Isee Note 3) igh-leve| data wiload) w{load) ns
Low-leve! data W (load) twload)
. High-level data 10 10
tsu Input setup time, {see Note 3) ns
Law-level data 15 15
. c ble ti l N 4 Clock 1 30 30
t enable time,
enabie ount e see Note 4) Clock 2 50 50 ns
Ta Operating free-air temperature ~B5 125 0 70 5S¢

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.

Ttm&;*u
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SN54LS196, SN54LS5197, SN74LS196, SN74LS197
an /ALl INPOCTYTARIE REAANE NN DIMANRY OATIMTENDOM ATNALIFD
JU-IVINZ FRCOC] TADLE UCUVAUL Un DINANT LUUNICRO/LAILIACO
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS196 SN74L5196
PARAMETER TEST CONDITIONS? SN54L5797 SN74LS197 UNIT
MIN TYPT MAX | MIN TYPT MAX
Vi High-level input voltage 2 2 v
ViL bLow-level input voitage 0.7 08 v
VK Input clamp voltage Veg = MIN, 1] =—18 mA —1.5 —-1.51 V
Vgw High-level output valta VIH=2V, 26 3.4 27 34 v
oH High-level output voltage B B . . . .
VIL = VIL max: |0H = —400 kA
Voo = MIN, V=2V, loL =4 mAf 025 0.4 025 04
VgL Low-level output voltage cc tH oL ik i =7 i v
VL = VIL max iny =8mA% 0.35 0.5
Data, Load 0.1 0.1
Input current
| X ) Clear, clock 1 Ver = MAX V=55V 0.2 0.2 "
v max'T”m Clock 2 0f 'LS196 ] CC oo 0.4 oaf ™
nput volta
e *  [Ciock 2 of Ls197 0.2 0.2
Data, Load 20 20
High-lavel Clear, clock 1 40 40
) " - Voo = MAX, V=27V A
tH input current Clock 2 of 'LS196 e ! 80 80 H
Clock 2 of 'L5197 40 40
Data. Load 0.4 —0.4
Clear —0.8 —0.8
Low-levet
" Clock 1 Voo = MAX V=04V —-2.4 -2.4] mA
Input current
Clock 2 of 'LS196 —2.8 -2.8
Clock 2 of 'LS197 -1.3 —-1.3
lnag  Short-circuit output current! Voo = MAX —20 —i00 | —20 —100{ mA
loe  Supply current Vee=MAX,  See Note 5 16 27 16 27} mA

TFor conditipns shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.

LAl typical values are at Voo =5V, Ta = 26°C.

§Nat more than ons output should ba shorted at a time, and duration of tha shortcircuit should not exceed one second.
N Qp outputs are tested at specified 1oy plus the limit vaiua of || for the clock-2 input. This permits driving the clock-2 input while maintain-

ing full fan-out capability.
NOTE 5. g is measured with all inputs graunded and all cutpurs open.

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

FROM 0 SN54LS196 SN54L5197
# TEST CONDITIONS SN74L5196 SN740L5197 UNIT
PARAMETER UNPUT) (ourruTl MIN TYP MAX [MIN TYP MAX
fomax Clock 1 Qp 30 40 30 40 MHz
t 8 15 8 15
PLH Clock 1 Qa ns
tPHL 13 20 14 21
PLH 16 24 12 19
Clock 2 Qi $
L e 8 72 33 23 35 | |
t 38 57 34 51
tPLH Ciock 2 Q¢ CL=1bpF, v &2 2 53 ns
PHL
toLm AL = 2 ki, 12 18 85 78
Clock 2 Qp See Note 6§ o 25 63 o5 ns
IPHL
PLH N 20 30 18 27
PHL St A. 8-S HD 29 44 25 44 |
27 41 26 39
IPLH Load Any ns
PHL 30 45 30 45
tPHL Clear Any 34 51 34 51 ns
#fnax = maximum count frequency.

tpLH

=

tr = 15 ns, t§ = 6 ns, and Ve = 1.3 V {as opposed to 1.5 V).

propagation delay time, low-to-high-level output, tpp = propagation delay time, high-te-tow-level gutput.
NOTE 6: Load circuit. input conditions, and voitage waveforms are the same as those shown for the ‘176, "177 except

that

TExas "5‘
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EQUIVALENT OF COUNT/LOAD,
CLEAR, AND DATA INPUTS

Vee _I_._—

Fleq
~a

Reg = 2.3 k22 NOM
Req = 2.8 k12 NOM

Ly

[Count/Load, Clear:
Data:

INPUT
—

Clack T Fgg = 1.2 k{ZNOM
Clock 2 '$196 Reg = 700 12 NOM
Clack 2 '$197 Req = 1.4 k{2 NOM

TYPICAL OF ALL CUTPUTS

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

Suppiy voltage, Vo (see Note 1)

Input voltage

Operating free-air temperature range: SN54S196 SN54S197 C|rcurts

Storage temperature range

SN7451986,

SN745197 Circuits

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

recommended operating conditions

- - Vce
d'.—n'—\
g duil
<
— W To [
S
> Ma, o
/; VDI FUI
3
7V
.. 55V
—55 Cto 125°C
0°C to 70°C

—65°C 10 160°C

SN545196, SN54S197 SN748196, SN748197 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Voo 4.5 5 55 4.75 5 5.25 \'
High-level output current, lgy —1 -1 mA
Low-evel output current, Ig 20 20 mA
Clock-1 input s} 100 [+] 100
Clock frequency - MHz
Clock-2 input a 50 0 50
Clack-1 input 5 5
. Clack-2 input 10 10
Fulse width, ty, ns
Clear 30 30
load 5 5
High-level data
Input hold time. tp (see Note 3} g 3t 34 ns
Low-level data 3l 31
High-level data Bl 6l
| t setup time, tg, {see Note 3} ns
npu up su Low-level data 61 61
Count enable time. tgny {see Note 4} 12 12 s
Operating free-air temperature, T g —55 125 0 70 C

NQTES: 3. Sewp and hold times are with respect to the falling edge of the lsad 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.

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

SN545196, 8N545197,
PARAMETER TEST conpiTIONS T SN745196 SN745197 UNIT
MIN TYP$ MAX MIN TYP: MAX
ViH 2 2 v
Vi 08 0.8 v
VK Yoo = MIN, I} = =18 mA -1.2 - v
e Vee = MIN, Vim=2V, 545 2.5 1.4 2.5 3.4 v
al ViL=08V, 1o = —1 mA 748 2,7 3.4 2.7 3.4
Ve = MIN, ViH=2V, ViL=08V, nE "

VoL loL - 20 mAg 0.5 8.5 v
I Ve = MAX, V=585V 1 1 mA

Clock 1, ciock 2 150
"H All ather inputs Vee = MAX, Viz27v 20 ':g HA

Data, Load

Clear -0.78 “075 | mA
i Clack 1 VegTMAX, Vi =08Y -8 -8 [ ma

Clock 2 —10 —6 | mA
105§ Vge = MAX —~30 —110 | —30 -110 | mA
lcc Voo = MAX, See Note B 3:: ;: :;g ;2 :;g mA

-+

AN &
F Al vy

mical valu
pical values ars at V

aluas ars at V-~

voT

A =25 C.

For conditions shown as MIN or MAX, use the eppropriate value specified under recommeanded operating conditions.
= »e%~

B
1q O outputs are tested at lgL =20 mA plus the limit value af 1 L for the clack-2 input, This permits driving the clack-2 input white fanning
out to 10 Series 545/74S loads.
§ Not more than ane autput should be sharted at a time, and duration of the short-cireuit should nat excaed one second.
NOTE 5: lpe is measured with all input grounded and all outputs open.

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

(FROM TO SN54S198, SN545197,
# TEST CONDITIONS SN745186 SN745197 UMNIT
PARAMETER™ | neum) | touTPUT)
- MIN TYP MAX | MIN TYP MAX
frnax Clock 1 ¥ 100 140 100 140 MHz
t 5 10 5 10
PLH Clock 1 04 ns
tpPHL 8 10 6 10
t 5 10 1
PLH Clock 2 Qg > 01 s
tPHL 8 12 8 12
1 12 18 i2 18
PLH Clock 2 Q¢ ns
tPHL RAL=280 £, CL=15pF, 16 24 15 22
|4 See Nota 7 5 10 18 27
PLH Clock 2 Qp ee ns
tPHL -] 12 22 33
1 7 12 7 12
PLH AB.CO | 0aQp.0c0p ns
tPHL 12 18 12 18
t 1 1 1
PLH Load Any o 8 10 8 ns
tPHL 12 18 12 18
tPHL Clear Any 26 37 26 37 ns
#fhax = maximum count frequency.
tpLH = propagation delay time, iow-to-high-level output,
tpHL = propagation detay time, high-to-low-level output.

NOTE 7: Load circuit, input conditions, and voltage waveforms are the same as those shown in Section 1.

INSTRUMENTS
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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
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality 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.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
i€ i aCllrGance wi S swandallG Warfanty., iesung and Giner Qu

uic unic U1 o

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

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, 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



