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® High Speed fyax of 125 MHz Typlcal SN o AR GE
¢ Single Down/Up Count Control Line (TOP VIEW)
® Lock-Ahead Circultry Enhances Speed of B[] « U 16{] Voo
Cascaded Counters ogllz 15{] A
Qpl} 2 14{] GLK
® Fully Synchronous in Count Modes GTEN[] 4 12f] RGO
& Agynchronously Prasstiable with Load DU} s 12[] MAX/MIN
Control Qcf]s 11[] LOAD
Qpl} 7 iofj C
® Package Optians Include Plastic “Small aND[l 8 sfl D
Outline” Packages, Ceramic Chip Cartlers, "
and Standard Plastic and Ceramic 300-mil
DIPs SNS4F191A ... FK PACKAGE
(TOP VIEW)
description @ o9
. o CmZ>"«
The ‘F191A is a synchronous, 4-bit binary P s e e o
reversable up/down counter. Synchronous 3 21 2019
counting operation is provided by having all 9 [ 4 18] CLK
flip-flops clocked simultaneously so that the CTEN @I's 17!; RCO
outputs change coincident with each other when so NG {Ts el Ny
instructed by the steering logic. This mode of bl 7 15[} mMAWN
operation eliminates the output counting spikes Qc s 9 10 11 12 ,;4[ o
normally associated with asynchronous (ripple o | o T [ o P
clock) counters. Fegece

The cutputs of the four flip-flops are triggered on a
low-to-high-level transition of the clock input if the
enable input (CTEN) is low. NG — No Internaiconnection

A high at CTEN inhibits counting. The direction of the count is determined by the leve! of the down/up (D/U)
input. When D/U is low, the counter counts up and when D/U is high, it counts down.

This counter features a fully independent clock circuit. Changes at the control inputs (CTEN and D/U) that will
modify the operating mode have no effect on the conttents of the counter until clocking occurs. The function of
the counter will be dictated solely by the condition meeting the stable setup and hold times.

This counter is fully programmable; that Is, they may each be preset 1o any number by placing a low on the load
input and entering the desired data at the data inputs. The outputs will change to agree with the data inputs
independently of the level of the clock input. This feature allows the counter to be used as modulo-N dividers
by simply modifying the count length with the preset inputs.

Two outputs have been made available to perform the cascading function; ripple clock and maximum/minimum
count. Thelatter output produces a high-level output pulse with a duration approximately equal to one complete
cycle of the clock while the count is zere (all outputs low) counting down or maximum (9) counting up. The ripple
clock cutput (RCO) produces a low-level oufput puise under those same conditions but only while the clock input
is low. The counter can easily be cascaded by feeding the ripple clock output to the enable input of the
succeeding counter if parallel clocking is used, or to the clock input if parailel enabling is used. The
maximum/minimum count output can be used to accomplish lock-ahead for high-speed cperation.

The SN54F191A is characterized for operation cver the full military temperature range of -55°C to 125°C.
The SN74F191A is characterized for operation from 0°C to 70°C.

Revislon Information
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TThis symbol is in accordance with ANSYIEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
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SN54F191A, SN74F191A
SYCHRONOUS 4-BiT UP/DOWN BiNARY COUNTERS
WITH RESET AND RIPPLE CLOCK
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Pin numbers shown are for DW, J, and N packages.
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SNDS4F191A, SN74Fi191A
SYCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS
WiTH RESET AND RIPPLE CLOCK

absolute maximum ratings over operating free-alr temperature range (unless otherwlse noted)
SUPPlY VOIAGE TANGE, V0T ..ot r it v ettt e e e e e e e e e —0b6Vio7V
Input voltage range, V) T ... e e —12Vte7 V
INPUL CUMENE TANGE, . ... . e — 30 mA to 5 mA
Voltage applied to any outputinthe highstate ...._.....................................05Vio V¢
Currentinto any outputinthelowstale .......... . .. ... . .. . .. .. . . .. . i 40 mA
Operating free-air temperature ranga: SNS4F190 .. ... ... . . . i, -565°Cto 125°C
SN7ZAFT190 ... e e 0°Cto70°C
SN lemMPeratUre TR . . oottt e e —55°C 10 150°C

T The input and ouiput voltage ratings may be exceeded if the input and output current ratings are observed.

recommended operating candltlons
SNS4F1HA SNTAF191A UNIT
MIN NHOM MAX| MIN NOM MAX
Voo Supply voltage 45 5 55| 45 5 55 v
VIH High-lavel input voltage 2 2 A
ViL Low-level input voltage 0.8 0.8 \4
Ik Input clamp current 18 18 mA
loH High-lavel output current — -1 mA
loL Low-leval output current 20 20 mA
Ta Operating free-air tamparature -85 126 [+] 70 °C
electrical characteristics over recommended operating free-alr temperature range
(unless otherwlise noted)
PARAMETER TEST CONDITIONS SHEAF191A SH74F191A UNIT
MIN_TYPE MAX| MIN TYPE MAX
VK Voo =45V, l{=—18 mA -1.2 -1.2 v
Vol Voo =45V, loH =-1 mA 25 3.4 25 34 v
Yoo =478V, loH = ~1 mA 27 v
VoL Voo =45V, Iy = 20 mA, 0.3 05 0.3 0.5 v
h Vog=556V, Viae7V 0.1 0.1 mA
tiH Ve =55V, Vi=27V 20 20 pA
L Voo =55V, V=04V CTEN 18 —1.8) mA
Others -0.8 0.8 mA
Iogs Voo =55V, V=225V -60 -150 | -80 -150 | mA
lec VYoo =68V, Yo=0 40 55 40 55 mA

Al typical values are at Vg = 5 V, Ta = 25°C,
§ Not more than out output should be shorted at a time and duration of the short clreuit should not exceed one second.
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WITH RESET AND RIPPLE CLOCK
timing requiremants
Ta=25°C SNSAF191A | SNT4F191A UNIT
MIN  MaX | MIN mAX | MIN MAX
lclock  Clock fraquancy 175 175 175 MHZ
ty Pulse duration !fcfé'n low & s s na
CLK high or low 6 ] [
Data before LOADT 4.5 5 5
e Setup time GTEN before CLKT 10 10 10 "
D/U before CLKT 12 12 12
[GAD inactive before CLKT 8 8 B
Data after LOAD T 2 2 2
th Held time CTTEN aftar CLKT 0 0 0 ns
DAJ aftar CLKT 0 0 )
switching characteristics (ses Figure 1)
Voo =8V, Voo =45Vie 55V,
CL=50pF, Gy =50pF,
R =500 Q, RL = §00 Q,
PARAMETER m%’ (OJ%UD TA=26°C Ta = MIN 10 Maxt UNIT
'FIRA SNSAFI01A | SN74F191A
MIN  TYP  MAX | MM MAY | MIN _ MAX
fmax 100 100 100 MHz
'PLH LOAD Any Q 37 85 12 37 14 3.7 13 ns
tPHL 47 8 118 | 47 13 4.7 12
tPLH ABC, oD Any @ 1.2 4 7 0.7 85 0.7 7.5 s
tPHL 57 12 57 14 57 13
tPLH CLK RCO 1.7 4.5 78 1.7 9 1.7 8 s
tPHL 22 5 75 | 22 g 22 8
tPLH CLK Any Q 1.7 45 8 17 95 1.2 B.5
tPHL 52 75 15| 42 13 4.2 12 ne
‘PLH CLK MAX/MIN 57 e 121 | 57 14 57 13 e
tPHL 4.2 8 11 4.2 13 42 12
tPLH DU RCO 7.2 b 16 7.2 18 7.2 17
tPHL 37 75 105 az 12 32 1 "
tPLH DAJ MAX/MIN 3z 66 85| 22 mns| 22 105 ns
tPHL 22 8 85 22 11 22 10
tPLH CTEN RCO 12 4 7 12 85 1.2 7.5 ns
tPHL 22 5 75 22 9 22 8

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

ut - Tesl
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{See Note A} |
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LOAD CIRCUIT
v
Timing / o e — 3y
input A 158V ov rugn-;:r.l -‘{..5‘.’ 15 '\L
—_— ———— — —
tou—j—p—P— 1, —_ | oV
su - tw
' —_—— ¢ »
Datla : ! =F 1 i
oV Low-Levs| 15V 185V
LI T A fE WArALIwres mpnEE s Pul‘. ) o v
YULIMAGE WWAYET UNMD e - -
SETUP AND HOLD TIMES VOLTAGE WAVEFORMS
PULSE DURATIONS

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and fig capacitance.

B. Allinput pulses have the following characteristics: PRR = 1 MHz, 4, = f 5 2.5 ns, duty cycle « 50 %.
C.The outputs are measured one al a time with one transition psr measuremant.

Figure 1. Load Circuit and Voltage Waveforms
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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
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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



