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gates. The outputs have additional gating for
cascading and transferring unity-count rates.

The counter is enabled when the clear, strobe, and enable inputs are low. With the counter enabled, the output
frequency is equal to the input frequency multiplied by the rate input M and divided by 64, ie.:
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where: M=F-25 +E-24 +D-2%3 +C-22 + B-21 + A.20

When the rate input is hinary 0 {all rate inputs low), Z remains high. In order to cascade devices to perform 12-bit rate
multiplication, 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-muitipie frequency is taken from the ¥

autput.

The unity/cascade input, when connected to the clock input, may be utilized to pass the clock frequency (inverted) to

the ¥ output when the rate input/decoding gates are inhib
as a control for the Y output.
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and {EC Publication 617-12.

PRODUCTION DATA documants centain informatian
current as gf publication date. Products conform to
spacifications par the terms of Texns Instruments
standard warranty. Production procassing does not
necessarily include testing of all parameters.
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EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
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Clock input: Raq = 2 kfl NOM 3,

Other inpuis: Rea =d kil NOM

STATE AND/OR RATE FUNCTION TABLE {See Note A}

INPUTS QUTPUTS
LOGIC LEVEL OR
BINARY RATE NUMBER OF PULSES
NUMEBER OF UNITY/

CLEAR|ENABLE | STROBE | BS B4 B3 B2 B1 B0 | CLOCK PULSES|CASCADE | Y Z ENABLE | NOTES
H X H XX X X X X X H L H H 8
L L L L L L L L L 64 H L H c
L L L LLLLLH 64 H 1 1 1 c
L L L LLLLHL 64 H 2 2 1 c
L L L LLLHLL 64 H 4 4 1 C
L L L L LHLLL 64 H 8 8 1 c
L L L L HL L L L 64 H 16 | 16 1 c
L L L HLLLLL 64 H 32 ( 32 1 c
L L L HHHHHH 64 H 63 | 63 1 [+
L L L HHHHHH 64 L H | 83 1 D
L L L H L+ L L L 64 H 40 | 40 1 E

NOTES: A. H = high level, L = low level, X = irrelevant. Al remaining entries are numeric counts.
B. This is a simplified illustration of tha clear function. The states of clack and strobe can affect the logic level of ¥ and Z. A low
unity/cascade will cause cutput ¥ to ramain high,
C. Each rate illustrated assumes a canstant value at rate inputs; however, these illustrations in no way prohibit variable-rate inpurs.
Unity/cascade is used to inhibit output Y.
M-fin {8 + 32} f;, 40

E. four = = - - 0.525 f;
out T gq 64 54 in
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SN5497, SN7497
SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIERS

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

Supply voitage, Vo (see Note 1) . . . . . L L L L L L L L 7V
lnputvoltage . . . . . . . . . . . . . . L . . . . . . . . . .. ... . ... ..... 58y
Operating free-air temperaturerange: SN5497 iseeNote 2} . . . . . . . . . . . . . . . -585°Cto125°C
SN7487 . e e 0°C 0 70°C
Storage temperaturerange . . . . . . . . . . . . . . . . . . . . . .. ..... —B8Ctols50°C
recommended operating conditions
SNZ497 SN7497
MIN NOM MAXY MIN NOM MAX unIT
Supply veoltage, Vg 45 5 55475 B 5.25| V
High-level output current, IQH —400 —400| pA
Low-ievel output current, 1oL 16 16| mA
Clock frequency, fogck 0 25 0 25| MHz
Width of clock pulse, tydclock! 20 20 ns
Width of clear pulse, tyiclear) 15 i5 ns
Enable setup time, tg,* {See Figure 1}
Before positive-going transition of clock pulse 25 26 ns
Before negative-going transition of previous clock pulse a twiclock)—10 0 twictock)—10
Enable hold time, th: (See Figure 1)
After positive-gaing transition of clock pulse 0 twiclock}—10 0 twictock)—10| ns
After negative-going transition of previous clock pulse 20 top—10| 20 tep—10
COperating free-air temperature, T 5 {See Note 2) -85 125 [+ 10| °C

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

PARAMETER TEST cONDITIONST MIN Tyrpi max luniT
ViH High-level input volitage 2 v
V)L Low-level input voltage 0.8 v
VK  Input clamp voltage Voo = MIM, IH=—-12mA —-1.5 v
Vo High-level output voltage Vee =MIN, - Vi =2V, 24 34 v
ViL=08YV, oY = —400 pA
Voo = MIN, V=2V,
Vor Low-level output voltage ViL =08V, oL = 16 mA 0.2 047 V
1 Input current at maximum input voltage Voo = MAXK, V=55V 11 mA
iy High-level input current clock input Voo = MAX, V=24V g0 uA
ather inputs 40
L Low-level input current clock input Vag = MAX, V=04V 3.2 mA
other inputs —1.6
log  Short circuit output current Voo = MAX —-18 =55 | mA
IgcH Supply current, outputs high Voo = MAX, See Note 3 58 mA
icecL Supply current, outputs iow Vee = MAX, See Note 4 80 120 | mA

TFor test conditions shown as MIN or MAX, use the appropriate value specified undar recommended aperating conditions.
LAl typical values are at Vee=SV.Ta= 25°¢C,
#Not more than one output should be sharted at a time.
NOTES: 1. Voltage values are with respect to network ground terminal.
2. An SN5497 in the W packaga operating at free-air temperatures above 118“C'requires a heat sink that provides a thermal
resistance from case to free-air, Rge a. of not more than 55° C/W.
3. lgen s measured with outputs open and all inputs grounded.
4. Igep 's measured with outputs epen and all inputs at 4.5 V.
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switching characteristics, Ve =5V, Tao=25"C,N=10

FROM TO
PARAMETERY TEST CONDITIONS MIN  TYP MAX]| UNIT
INPUT CUTPUT
frax 25 32 MHz
13 20
PLH Enable Enabsle 3 ns
IPHL 14 21
tPLH 12 18
= Strobe z 12 8 ns
tPHL 15 23
B ‘20
PLH Clock v _ 28 38 e
TPHL 20 30
IPLH Clack Z 12 18 ns
tPPHL 17 26
tPLH o - C = 15pF, 3] 10
nale L ng
tPHL R =400 0, g 14
t Figure 1
PLH UnityfCascade Y See Figure 9 14 ns
tPHL 6 10
t
PLH Strobe Y 19 0 ns
PHL 22 33
i 1
PLH Clock Enable ° 0 ns
PHL 22 33
tPLH Claar Y 24 36 ne
tPHL F4 15 23
4 1
PLH Any Rate input Y s = ns
TPHL 18 23

Mimax = maximum clock freguency.
tpLH = propagation delay time, iow-to-high-level gutpuz.
tpy L = propagation delay time, high-to-low-level autput.

TYPICAL APPLICATION DATA

This application demonstrates how the 97 can be cascaded to perform 18-bit rate muitiplication. This schema
expandabie to n-hits by extending the pattern illustrated.

S

18-BIT RATE INPUT

A
/ ™~
B& B4 B3 B2 B1 BO B5 B4 B3 82 B1 BO B5 B4 B2 B2 B BQ
CLEAR CLEAR CLEAR CLEAR
ENABLE (LOW) JENABLE 67 ENABLE ENABLE ‘97 ENABLE ENABLE g7 ENABLE |,
OISABLE {HIGH) INPUT ©) OUTPUT WPUT B) OUTPUT NPUT |A] OUTPUT
ENABLE {LOW} AASTROBE STROBE
DISABLE {HIGH) cK Y 7 UNITY CK ¥z YNITY STH&BE ¥ oz UNITY
e CASCADE A cA CASCAD
€LOCK "——j T
INPUT I
INVERTED OUTPUT NONINVERTED OUTPUT

As ilfustrated, two of the 6-hit multipliers can be cascaded by connecting the Z output of unit A to the unity cascade
input of unit B, in which case, a two-input NOR gate is used to cascade the remaining muitipiiers. Alternatively, all three
¥ outputs can be cascaded with a 3-input NOR gate. The three unused unity cascade inputs can be conveniently
terminated by connecting each to its Z output.
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PARAMETER MEASUREMENT INFORMATION

prmm—— EN AB LE D "/ DISABLED

twiciock ) ja—— ] twiclock)

CLOCK ‘[_\_ l L S_ 5V /— *
N S

—qi | p——— 3V
ENABLE 15V 15v 15v 15V
INPUT
Tl . - — e — v ——— Ov

—— - —— — —— — ¥y

OUTPUT Y / \

VoL
ENABLING FROM POSITIVE-GOING
TRANSITION OF CLOCK PULSE
~~DISABLED —m ——uENABLED — /—DISABLED av
twiclock) fee { tep i

—\ | ——==ov
CLOCK
INFUT

3v

~ e

e B ol

) oV
ENABLE
15V 15V
INPUT 3
—————— e —————— VoH
OUTPUT ¥
Vou

ENABLING FROM NEGATIVE-GOING
TRANSITION OF PREVIOUS CLOCK PULSE

Unity/Cascade and pin 2 (rate input), other inputs are low. Clear the counter and apply clock and anable puise as iliustrated.

2. Setup and hold times are illustrated for enabling a single clock pulse {count). Continued application of the enable function will enable
subsequent clock pulse (counts) until disabling occurs tenabie goes high). The tatal number of counts will be determined by the total
numbar of positive-going cloek transition enabled.

y

NOTES: A. The input pulse generator has the foilawing characteristics: twiclock) = 20 ns, ty 4 % 10 ns, 17 < 10 ns, FRR = 1 MMz,
Znyy ~ 50 8.
8. C|_ includes probe and jig capacitance.
C. Alldiodes are 1N3064 or equivatent.

FIGURE T-SWITCHING TIMES
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PARAMETER MEASUREMENT INFORMATION

£Y4
OUTPUT OF DEVICE See Nota C
UNDER TEST
=-Cy = 1B pF
L {See Note Bl |
All three outputs are |caded during tasting.
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Unity/cascade and rate inputs are high, other inputs are low,
and flip-flops are at any count other than maximum,

PROPAGATIOM DELAY TIMES, CLOCK TO Z AND Vv,
AND STROBE INPUTTO Z AND Y

ENABLE
INPUT

ENABLE
QUTPUT

RATE INPUT 18V 15V

/| N ov

= tpH | |
| —PLH—
| | Vou
15v . Jisvy
QUTPUT 2 e _ v

Flip-flops are at a count 50 that all other inputs 1o the gate
under test are high and all other inputs, ineiuding other rate

inputs, are low.

PROPAGATION DELAY TIMES,
RATE INPUT TO Z

av

UNITY/CASCADE 15V

INPUT i

| - ————— 0V
—{tPLHj~~  —{tPHL{~
I |——— von
18V

OUTPUT Y
VoL

QOutput Z is high.

PROPAGATION DELAY TIMES,
UNITY/CASCADE INPUT TQ Y

v

— VoL

Flip-fiops are at the maximum count. Other inputs are low.

PROPAGATION DELAY TIMES,
ENABLE INPUT TO ENABLE QUTPUT

NOTES: A. The input pulse generatar has the following characteristics: typioek) = 20 ns, tT . g = 10 ns, tyy < 1D 03, PRR = 1 MHz,

Lot = 50 Q.
B. C|_includas probe and jig capacitance.
C. All diodes are 1N3084 or squivalent.

FIGURE 1-8WITCHING TIMES (CONTINUED)
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IMPORTANT NOTICE

Texas Instruments (TI1) 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.

Tl warrants 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 TI 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-SUPPORT 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 00 1996, Texas Instruments Incorporated
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