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CMOS BCD Rate
Multiplier

High-Voltage Types (20-Volt Rating)

B CDA4527B is a low-power 4-bit digi- ~ -

tal rate multiplier that provides an output-

pulse rate which is the clock-input-pulse rate

multiplied by 1/10 times the BCD input. For
example, whan the BCD input is 8, there will
be 8 output pulses for every 10 input pulses. «

This device may be used to perform arith- <~

metic operations (add, subtract, divide, raise -.
to a power), solve algebraic and differential -,

equations, generate natural logarithms and
trigonometric functions, A/O and D/A con--
version, and frequency division.

For fractional multipliers with more than one
digit, CD4627B devices may be cascaded in
two different modes: the Add mode and the
Multiply mode. (See Figs.12 and 15). In the
Add mode,

Qutput Rate =
0.1 BCD1+0.01 BCD3 +
(Clock Rate) [0,001 BCD3+ - - - ]

In the Multiply mode, the fraction program-
med into the first rate multiplier is multiplied
by the fraction programmed into the second
one,

9 4 36
e.g.— x — = — or 36 output
10 10 100

pulses for every 100 clock input pulses.

The CD45278B types are supplied in 16-lead
ceramic dual-in-line packages {D and F
suffixes), 16-lead dual-in-line plastic pack-
ages (E suffix), and in chip form (H suffix).

Applications:

8 Numerical control
8 Instrumentation

®» Digital filtering

8 Frequency synthesis
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FUNCTIONAL DIAGRAM

* Meats all nqukernems ofJEDECTun%Ive '
Standard No. 13B,'Standard Specifications
for Description of 'B' Series CMOS Devices'’

MAXIMUM RATINGS, Absolute=Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (VpD)

Voltages referanced to Vgg Terminal) .......... e, e -0.5Vto +20V
INPUT VOLTAGE RANGE,ALLINPUTS .........ccvviiiann e -0.5VtoVpp +0.5V
DG INPUT CURRENT,ANY ONEINPUT . .....coiiiii i ceiianiianen e £10mA
POWER DISSIPATION PER PACKAGE (PD)

ForTp =-550C fo F1000C .. iieieiiieninns f e eea e 500mW

ForTA=+1000C10+1259C .......ccovvivnvenn, Derate Linearity at 1 2mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE {All Package Types)........ .. 100mW
OPERATING-TEMPERATURE RANGE (TA) ... .cvvvnniiiiiriincnnninn, -580C fo +125°C
STORAGE TEMPERATURE RANGE (Tstg) rseeesesseens hereeeesaeens .-859C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32inch (1.59 £ 0.79mm) from casefor 10amax ............. +265°C

RECOMMENDED OPERATING CONDITIONS AT T4 = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that operation is
always within the following ranges:

VoD LIMITS
CHARACTERISTIC - UNITS
V) Min. Max.
Supply-Voltage Range (For Ta = Full Package-
3 18 \
Temperature Range)
5 160 -
Set or Clear Pulse Width, tyy 10 90 — ns
15 60 -
5 330 -
Clock Pulse Width, tyy 10 170 - ns
15 100 —
5 1.2
Clock Frequency, fo 10 dc 25 MHz
15 35
Clock Rise or Fall Time, tcL or ticl 5,10,15 - 15 us
5 100 -
Inhibit in Setup Time, tgy 10 40 - ns
15 20 —
5 240 -
Inhibit In Removal Time, tREM 10 130 — ns
15 110 —
5 150 -
Set Removal Time, tRgm 10 80 - ns
15 50 —
5 60 -
Clear Removal Time, tRgm 10 40 - ns
15 30 —
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STATIC ELECTRICAL CHARACTERISTICS

CD45278 Types

AMBIENT TEMPERATURE (Ta)e25%C

o
E
1
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) 2
CHARACTER- UNITS s ~TO-SCURCE VOLTAGE (Vgg)*I5 v
18T z 1 T tf
sme Vo |Vin |VDD 125 £° i o
vl | vy | vy | 55 1 —40 | +85 | +125 | Min. | Typ. | Max. g, HH
=
QuiescentDevice | - | 05| 5 | 6 [ 5 [ 150 | 150 | - [ 004 | 5 £ P ;
Current, - [0l 0 [ [300 [30] - Jooa 0] § :
'0D Max. T Jois[ 15| 20 | 20 [ 600 [600] - Jooa | 20| 3 H
- 020} 20 | 100 | 100 | 3000 | 3000 ] - 0.08 | 100 3 sHpAHHES
Output Low 0.4 051 5 [064 081 | 042 | 036 [ 051 1 - D e s :
{Sink) Current 0.5 010 10 | 16 15 1.1 09 | 13 26 - DRAIN-TO-SOURCE VOLTAGE (VDSI=Y 1 ae
loL Min. 15 1015] 15 | 42 | 4 28 | 24 | 34 | 68 | -
- - - - - - Fig.1 — Typical output low {sink)
Output High a6 | 05| 5 |-064[-061]-042]-036[-051] -1 - |} mA cUrrant charaCtoristics.
(Source) 256 | 05| 5 | -2 | 18 t-13 |-115]-186 | -32 | -
Current, 96 |010| 10 | —16 |-15 | —11 | 098 |-1.3 ] -26 | - -
loH Min. TAMBIENT TEMPERATURE (15" 25°C I
13.5 0,15} 15 | —-4.2 -4 -28 | -24 |-34 -6.8 - i ' (]
Output Voltage: - 05| 5 0.05 - 0 o005 H ’ ’ ; ’ H
Low-Level, I ED 0.05 ~ 1 0 [oos 3 T
VoL Max. . - . it I e To VOLTAGE tvggh1s v 11 11
- 0.15[ 15 0.05 - 0 Joo05) z 28 { B, IV AAESES
. 8 i
Output Voltage: = | os| s 395 295 | 5 z g e b i B HHHH
High-Levet, - o0 10 9.95 995 | 10 - H i it b
VoH Min. ~ lo1s| 15 12.95 105 15 | - : i
Input Low 05,45 - 5 1.5 - - 1.5 g a H
Volage, 1.9 | - [10 3 -1 =13 5 ey
iLMax Ne13s] - | 15 2 1 = a v ikl : :
|ﬂDUt ngh 05' 45 _ 5 35 35 — — DRAIN- TO- SOURCE VOLTAGE (vpsi—V N
Voltage, 1,8 — 10 7 7 — —_
VIH Min. — — Fig.2 — Minimurm output iow [sink}
15,135 - 15 1 n current characteristics.
'“,"I‘: purrent 018 18 00 [0 | «1 | 21 | = [£1075]s0a ]| wa
ORAIN-TO-SOURCE VOLTAGE (Vpg)—V DRAIN-TO-SOURCE VOLTAGE (Vosi—V [AMBIENT TEMPERATURE (T )= 25°C 7~ H
-5 ) - 0 =18 ] -3 ] ot i
e e s Co AMBENT TEVPCRATINE (Ta1: 25T AT . ‘ EY? e
GATE-TO VOLTAGE (Voara- T, } PARRKNAN EARINANAAUAR ARARARARE :E T‘"", u h“?;; ‘ ,g"/
L i, 3 e U,e;, A AR REs:
F 5 g S
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-10 ms ctovier 2 2 . V4
g FHTH T g i T /:/' »
i 3| Eel LTy G ]
o} A § H ; i
5 2 A
; sasa = L] y.
] 3 ) o ° e Y00 w0 s
INPUT FREQUENCY (fy4) —kHz
92C5- 4320R) 92CS-24321R7 P2C8-29193

Fig.3 — Typical output high fsource)
current characteristics.

Fig.4 — Minimum output high (source)

current characteristics.
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Fig.6 — Typical propagation delay time as &
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Fig.7 — Typical transition time as & function of
load capacitance.

3-297

W03 - 24322

Fig.5 — Typical dynamic power dissipation as a

function of input frequency.
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Fig.8 — Input current test circuit.
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CD4527B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 259C: ) ’ " Vop
1!‘\9“1 ‘l'"f.= 20 ns, cl— =50 pF' RI- =200 k2 INPUTS ? QuUTPUTS
: - . _ : - . A4
_ . TEST CONDITIONS LIMITS N e o .
CHARACTERISTIC Vpb - ] UNITS ) " - B
V) Min.| Typ.| Max. | ™ = -
5 - | 10| 220 R
Propagation Delay Time, t1PHI, tPLH 10 _ 55 110 Vs ST e COMBINATION
Clock to Out 15 _ a5 90 . 92CS-2T44IRI
5 - | 150| 300 . reui
: Fig.8 — Input valtage test t
Clack ar Strobe to Out 10 - 75 150 e PPt voltags fost chrew
15 — 60 |- 120
5 . 540 " L . Voo
Clock to Inhibit Out = | 320 -
High Level to Low Level : 10 = | 5] 290 . Yoo T eute
15 — | 100 200 S >
5 — | 0| 500 | ™ : vss
i.ow Level to High Level 10 — 1 1001} 200
15 — 75 150
_ 5 - | 380 760
. Clear to Qut 10 - 175 | 350 ) . o)
. . 15 - 130 | 260 i
5 — {300} 60 " : vss
Clock to “9" or 15" Out 10 _ 125 250 . 92¢8- 27401 RI ‘
. 15. — 90 180 Fig. 10 —Quiescent davice current test circuit.
, _ 5 -| | 180
Lascade to Out ) 10 - 45 90
. - 15 — 35 70 ns
5 3§ = 130 260
Inhibit in to Inhibit Out ‘ 10 —| s0 | 120
‘ 15 | —| 45| 90
. ; 5 | -] 330 e6d
Set to-Out 10- - | 10| 300 : '
15 ~- .10 220 8 s 2
ns
5 - 100 } 200 - }'FL : b PULSE
Transition Time, tTy L tTLH 10 - | 50| 100 T g T GE“
15 . 40 80 ‘ages- 29187
- 5 | 12| 24| - . :
Maximum Clock Frequency, fe 10.. ] 25 5 - MHz Fig.11 — Dynamic power dissipation test circuit. _
15 | 3s| 7 - ) ' S '
5 = | 185] 330 s ‘ APPLICATIONS®
Minimum Ciock Pulse Width, 1y 10 — ] 85 170 ns : .o .
' 15 ~ | 50| 100 ' : o , .
g ' IMOST SIGNIFICANT . LEAST SIGNIFICANT
. B . - - 1% |- : _oIgIT L
Clock Rise or Fall Time, t;c}. oL 10 - — 15 s o a orM (D
. 15 - — 15 ' o—a ouT|—
. 5 - | 80| 160 B T —
Minimum Set or Clear Pulse Width, tyy 10 *ooee S
15 cAsC
B E E - . . 5 L INLIN 9"
Minimum Inhibit In Setup Time, tgy 10 tiean s
15 . | ITI
Minimum [nhibit in Removal Time, R cLockO- . - — :
‘REM 15.. e "1-‘23'53' 488 74-9:0%.2348 678690
: cLock ] in
Minimum Set Removal Time, tRgm TR S LUV AUUUUINARNIUIL
) . B " TIMING DIAGRAM SHOWING ONE OF FOUR OUTPUT /
T PULSES CONTRIBUTED BY DRM () TO CUTFUT FOR
. K i N EVERY 100 CLOCK PULSES mronputg:rw
*. Minimum Clear Reroval Time, Tpem 10 szes-2asra)
) 1 18 Fig. 12 — Two CD45278"s cascaded in the “Add”
Input Capacitance, CiN Any Input } " mode with ¢ tn

s
°'94( roa mo)'
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CD4527B Types
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Dimensions and Pad Layout for CD45278H

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).
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Fig. 14 — Timing diagram (See Logic Diagram).
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Fig. 15 — Two CD4527B's cascaded in the
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CD45278B Types

TRUTH TABLE

INPUTS QUTPUTS

Number of Pulses or Number of Pulses or

Input Logic Level Output Logic Level

(0 = Low; 1 = High; X = Don’t Care) {L = Low; H = High)
D|C}BIA[CLK| INH STR CAS CLR SET OUT| OUT | INM | 9"

IN # # - | outjour

olojojol10]| O 0 0 0 0 L H 1 1
gjo|oj1j10]| O 0 [ 0 0 1 1 1 1
gjoj1joj10| 0 0 o 0 0 2 2 1 1
ojojtj1]|10]| O 0 0 0 0 3 3 1 1
oj1|0j0|10] © 0 0 Q 0 4 4 1 1
oj1jo0j1{10{ o0 0 0 0 0 5 5 1 1
gl|ijpjoj10| 0 0 0 0 0 6 6 1 1
gjiprjr{10| o 0 0 0 0 7 7 1 1
1i0jo{0f10; O 0 0 0 0 8 8 1 1
100|110 © 0 0 0 0 9 9 1 1
1j0(1|0{10]| O 0 1] 0 0 8 8 1 1
1{0{1]1]10] © 0 0 0 0 9 9 1 1
tj1joj0| 10| © 0 0 0 0 8 8 1 1
1|]1j0f1{10] 0O 0 0 0 0 9 9 1 1
111j1]10] 10| O 0 0 0 0 8 8 1 1
11j1j1{10} 0 Q 0 o 0 9 9 1 1
XIX{X|x]| 10 1 0 0 ] (V] t t H |t
XiX|XIx} 10| o 1 0 0 0 L H 1 1
X[XiX{xj1t0] o 0 1 0 0 H * 1 1
1X|X|xX]10]| O 0 0 1 0 10 10 H L
0|X|X{X]10] O 0 0 1 0 L H H L
XIX|X|X]10] 0 0 0 0 1 L H L H

* Qutput same as the first 16 lines of this truth table {depending on values of A, B, C, D).

1Depends on internal state of counter.

#Clear and Set Inputs should not be high at the same time; device draws increased quies-
cent current when in this non-valid state.
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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 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. 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



