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SN54167, SN74167
SYNCHRONOUS DECADE RATE MULTIPLIERS

DECEMBER 1972 — REVISED MARCH 1988

programmable counters utilize Series 54/74 TTL
circuitry to achieve 32-megahertz typical
maximum operating frequencies. These decade
counters feature buffered clock, clear, enable
and set-to-nine inputs to control the operation

SN54167 . . . J OR W PACKAGE

® Perform Fixed-Rate or Variable-Rate
Frequency Division SNM“'-;:_('"; '\”:'E‘::‘CKAGE
® For Applications in Arithmetic, Radar,
Digital-to-Analog {D/A), Analog-to-Digital ne [ Uhs[d vec
(A/D}, and other Gonversion Operations B2 (J2z 1s[] B1
. B3 (J3 1a[] BO
® Typical Maximum Clock SET-T09 [J4 130 cLr
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description ENgut (17 10[] STRB
These monolithic, fully synchronous, GND |8 af] cLK

NC—MNo intarnai connection

logic symboit

of the counter, and a strobe input to enable or -
inhibit the rate input/decoding AND-OR-INVERT @) [ To ]
gates. The outputs have additional gating for CLK—E>5[”
cascading and transferring unity-count rates. & a4
. 10} 1=,
The counter is enabled when the clear, strobe STROBE- O 18]
set-to-nine, and enablg inputs are low. With the ENABLE— — - G5 )
counter enabled, the cutput frequency is equal UN'TWCAS1_3D=- ve S
to the input frequency muitiplied by the rate CLR= CT:g sor-9 P2 Enasre
input M and divided by 10, ls.: SET-TO-9=" cT
Bp——— 4
of; 15 |-
fout = Mo 81 (2} : ar
10 BZT 3 [RATE]
whera: M = B3 .23 + 82.22 + 81 .21 + B0 . 20 83— Ga/3

for decimal zero through nine.
TThis symbol is in accardance with ANSI/IEEE Std. 91-1884 and |EC

When the rate input is binary O {all rate inputs Publication 617-12.
low), Z remains high. In order to cascade devices
to perform two-decade rate multiplication (Q-99),
the enable output is connected to the enable and
strobe inputs of the next stage, the Z output of each stage is connected to the unity/cascade input of
the other stage, and the sub-multiple frequency is tzken from the Y output. For longer words, see typical

application data, Figure 1.

The unity/cascade input, when connected to the clock input, may be utilized to pass the clock frequency
{inverted) to the Y output when the rate input/decoding gates are inhibited by the strobe. The unity/cascade
input may also be used as a control for the Y output.

All of the Inputs of these counters are diode-clamped, and each input, except the clock input, represents
one normalized Series 54/74 load. The buffered clock input, used with the strobe gate, is only two Series
B54/74 |oads. Full fan-out to 10 Series 54/74 loads is available from each of the output. These devices
are completely compatible with most TTL and DTL families. Typical dissipation is 270 milliwatts. The
SN54167 is characterized for operation over the full military temperature range of —55°C to 125°C, and
the SN74167 is characterized for operation frem 0°C to 70°C.

PRODUCTION DATA documants contain information
current as of publication date. Products conform to
spacifications per the terms of Texas Instruments
standard warranty. Production processing does nat
necessarily include testing of all paremeters.
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SN54167, SN74167
SYNCHRONOUS DECADE RATE MULTIPLIERS

STATE AND/OR RATE FUNCTION TABLE (See Nota A}

INPUTS OUTPUTS
LOGIC LEVEL OR
NUMEER OF PULSES
BCD RATE NUMBER OF UNITY/

CLEAR [ENABLE |STROBE |B3 B2 R1 BO|CLOCKPULSES [CASCADE | ¥ Z | ENABLE [NOTES
H X H X X X X X H L H H B
L L L L L L L 10 H L H 1 C
L L L L L L H 10 H 1 1 1 Cc
L L L L L H L 10 H 2 2 1 C
L L L L L H H He H 3 3 1 C
L L L L H L L 0 H 4 4 1 Cc
L L L L H L H 10 H 5 5 1 c
L L L L H H L 0 H 6 6 1 c
L L L L H H H 10 H 7 7 1 C
L L L H L L L 10 H 8 2] 1 c
L L L H L L H 10 H 2 g 1 c
L L L H L H L 10 H 8 8 1 C, D
L L L H L H H 10 H 9 9 1 c,D
L L L H H L L 10 H 8 8 1 C,D
L L L H H L H 10 H 9 9 1 C,D
L L L H H H L 10 H 8 8 ] C,D
L L L H H H H 10 H g g 1 c,D
L L L H L t H 10 L H 9 1 E

NOTES: A. H = high level, L = low leval, X = irrsievant, All remaining entries are numeric counts.
B. This is a simplified illustration of the clear function. The states of clock and strobe can affect tha logic level of ¥ and Z. A low
unity/cascade will cause cutput ¥ to remain high.
C. Each rate illustrated assumes a constant value at rate inputs; however, these illustrations in no way prohibit variable-rate inputs,
. These input canditions exceed the range of the decimal rate inputs.
. Uinity/cascade can bs used to inhibit ocutput Y.

mQ

schematics of inputs and outputs

EQUIVALENT OF EACH INFPUT TYPICAL OF ALL OUTPUTS
- Vee
Vee —-— 100 £ NOM
Rag L
INPUT -
QUTPUT

Clock: Regq = 2 k2 NOM
All others: Rag = 4 k&2 NOM
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SNb4167, SN74167

SYNCHRONOUS DECADE RATE MULTIPLIERS

logic diagram (positive logic}
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SN54167, SN74167
SYNCHRONOUS DECADE RATE MULTIPLIERS

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

Supply voltage, Vi (see Note 1)

Input voltage .

Operating free-air temperature range: SN54167
SN74167

Storage temperature range . . . . .

NOTE 1: Voitage values are with raspect to network ground terminal,

recommended operating conditions

7V
56V

—55°C to 125°C

0°C to 70°C

—86°C to 150°C

SNB4167 SMN74167
MIN NOM MaAX MIN NOM MAX UNIT

Supply voltage, Ve 45 & 561475 & 525 v
High-levet output current, IgH —400 —400| wA
Low-level cutput current, IgL 16 16 mA
Clock frequeney, f5ock Q 25 [} 25| MHz
Width of clock puise, ty(clock) 20 20 ns
Width of clear pulse, ty(clear) 15 15 ns
Width of set-to-nine pulse ty(set-10-9) 15 15 ns
Enable setup time, tg: {See Note 2}

From positive-going transition of clock pulse 25 25 ns

From negative-going transition of previous clock pulse o] twiclock)— 10 o twiclock)—10]| ns
Enable hold time, ty: {See Note 21}

From positive-going transition of clock pulse 0 twiclock)—10 o twiclock)— 10| ns

From negative-going transition of previous clock pulse 20 tep—10( 20 tep—10| ns
Operating free-air temperature, T a5 —55 125 0 70| "¢

NOTE 2:
SN5497, SN7497 data sheet.

twiclock) IS the interval in which the clock is high. Tep ia the total clock cycle starting with a negative transition. See Figure 1 on

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

PARAMETER TEST CONDITIONST MIN TYPI MAX JuNIT
Vi High-levei input voltage 2 v
V)L Low-level input voltage 08 | Vv
V| Input clamp voltage Voo = MIN, ly=—12mA -1.5 v
VoH High-level output voltage x?:.::_ohg NV :2: ; 3:00 A 24 34 v
Vee = MIN, ViH=2V,
VoL Lowlevel output voltage 0.2 Q.4 v
ViL=08YV, loL = 18 mA
Iy Input current at maximum input voltage Voo = MAX, V=68V 1 | mA
1yp4 High-level input current clock input Voo = MAX, Vy=24V 80 uh
other inputs 40
. clock inputs —-3.2
hL Low-level input current - Vee = MAX, =04V mA,
other inputs —1.6
log  Short circuit output current § Veoe = MAX -18 -85 [ mA
lccH Supply current, output high Vee = MAX,  See Note 3 43 mA
lccL Supply current, output low Voo =MAX,  See Note 4 65 98 | mA
NOTES: 3. Igey is measured with cutputs cpen and all inputs low.

4, leeL is measured with outputs epen and 2ll inputs high except the set-to-nine input which is low.
TFor test conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the apptlicable

device type.
tAll typical values are at Vop =5V, Ta - 25°C.
8Not more than one output should be shaorted at a tima.
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SN54167, SN74167
SYNCHRONOUS DECADE RATE MULTIPLIERS

switching characteristics, Vgc =5V, Ta=256°C

PARAMETERS ! FROM To TEST CONDITIONS MIN  TYP MAX |UNIT
INPUT OQUTPUT

fmax 25 32 MHz
t X 20

PLH Enable Enable 1B ns
tpHL 14 21

[}

PLH Strobe Z 12 18 ns
tPHL 156 23

1)

PLH Clock v 26 39 ns
tPHL 20 30

1

PLH Clack 2 12 18 ne
tPPHL 17 26

tPLH 9 14

o Rate z Cp =15 pF, 5 o ns
- HL Ry = 400 £, —

PLH Unity/Cascade Y Sea Note 5 ng
PHL 6 10

1

PLH Strobe Y 19 30 ns
TPHL 22 33

1

PLH Clock Enahte 19 30 ns
tPHL 22 33

i Y

PLH Clear 24 36 ns
tPHL. Z 15 23

tpHL Set-tn-9 Enable 18 27 ng
1

PLH Any Rate Input Y 15 3 ns
IPHL 15 23

Yrmax is maximum clock frequency.

tPLH s propagation deiay time, low-to-high-level output.
tpHL is propagation delay time, high-to-low-level output
NOTE 5: Load circuit, voltage waveforms, and input conditions for measuring switching characteristics are the same as those for the SN54g7

and SN7497.
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TYPICAL APPLICATION DATA

SYNCHRONOUS DECADE RATE MULTIPLIERS

SN54167, SN74167
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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 petformed, 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 FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI 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



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
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.

TI warrants performance of its semiconductor products 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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



