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CMOS BCD Rate
Multiplier
High-Voltage Types {20-Volt Rating}

B CD4527B 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, when the BCD input is 8, there will
be 8 cutput pulses for every 10 input pulses. *

This device may be used to perform arith- 1~

metic operations (add, subtract, divide, raise ..
to a power}, solve algebraic and differential .
equations, generate natural logarithms and
trigonometric functions, A/D and D/A con-
version, and frequency division.

For fractional multipliers with more than one
digit, CD4527B 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 BCDy +
{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,

g—g i=£or360utput
10 10 100

pulses for every 100 clock input pulses.

The CD4527B 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
# Instrumentation

8 Digital filtering

8 Frequency synthesis
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CD4527B Types

Features:

8- Cascadsble in muttiples of 4-bits .

m Set to-""9” inpat and, “9” detect: soutput -
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= 5.V, 10-V and 165-V parametric ratings R
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FUNCTIONAL DIAGRAM

# ‘Meets afl raqulremenﬁ of JEDEC Tun?uﬂve
Standard No. 13B,'Standard Specifications
for Description of ’B' Series CMOS Devices'’

MAXIMUM RATINGS, Absolute~Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced toVgg Terminal) ..........coiiiiiiiiiiirianireraneas -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ..ottt e, -0.5VtoVpp +0.5V
DC INPUT CURRENT,ANY ONEINPUT .. ... et iaiae e =10mA
POWER DISSIPATION PER PACKAGE Pp):

For Tp =-559C to +1 000C .. ivreneaiannnn, et 500mwW

ForTao=+1000C10+1250C .........covvvvvennn Derate Linearity at 12mW/9C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types).......... 100mwW
OPERATING-TEMPERATURE RANGE (TA) ... ..vvevimiii i -559C to +1259C
STORAGE TEMPERATURE RANGE (Tgig) +ocvvvenivniinriieennanien, -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32 inch (1.59 £ 0.79mm) from casefor 10smax ............. +265°C

RECOMMENDED OPERATING CONDITIONS AT Tp, = 259C, Except as Noted.

For maximum reliability, nominal operating conditions should be selected so that operation is
always within the following ranges:

CHARACTERISTIC Voo — LI UNITS
{V) Min. Max.
Supply-Voltage Range {For T = Full Package-
3 18 v
Temperature Range)
5 160 -
Set or Clear Pulse Width, tw 10 90 - ns
15 60 —
5 330 -
Clock Pulse Width, tyy 10 170 - ns
15 100 -
5 1.2
Clock Frequency, fo 10 de 25 MHz
15 3.5
Clock Rise or Fall Time, tI’CL or 4oL 5,10,15 — 15 s
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, tgpm 10 80 - ns
15 50 —
5 60 -
Clear Removal Time, trgm 10 40 - ns
15 30 —
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STATIC ELECTRICAL CHARACTERISTICS

CD45278B Types
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Fig.1 — Typical output low (sink)
current characteristics.

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTER- UNITS
IST
sTie Vo |[Vin|VDD +26
V) v) | tv) | 55  —40 | +85 | +126 | Min. | Typ. | Max.
Quiescent Device - 05| 5 5 5 150 | 150 | - 004 | s
Current, - 0,10 10 [ 10 10 300 | 300 [ - 004 | 10 A
lop Max. - |015| 15| 20 | 20 |00 | 600 | - | oo0a | 20 ] *
- 0,20 20 | 100 | 100 | 3000 | 3000 | - 0.08 | 100
Output Low 0.4 05| 5 | 064 [061 | 042 | 0.36 | 0.51 1 -
(Sink) Current 05 |o10| 10| 16 | 15 1.1 09 |13 26 -
loL Min. 15 |015] 15 | 42 | & 28 | 24 |34 | 68 | -
Output High 4.6 05| 5 |-064|-06t|-042|-036]-051| -1 - | mA
(Source) 25 05| 6 -2 |-18 t-13 |-118]-16 | -3.2 -
Current, 95 ]010] 10 | <16 |-15 | 11 | 08 |-13] 26 | =
IoH Min.
135 |015| 16 |-42 | -4 | -28 | -24 |-34 | -68 | -
Output Voltage: - 05 5 0.05 - 0 0.05
Low-Level, — lo10| 10 0.05 Z 0 |005
VoL Max.
- 0,15 15 0.05 _ o [oos] |
Qutput Voltage: — 05 5 4.95 4.95 5 -
Hish-k:yel- — [o10] 10 995 Tees 1 10 -
VOH Min. —~ Joas| 15 12,95 1495 15 -
Input Low 0.5, 4.5 - 5 15 — — 1.6
Voltage, 9 [ -0 3 - | = |3
ViLMax. sl — s a 1= a v
Input High 05 45| - 5 35 35 — —
Voltage, 1,8 — 10 7 7 — —
ViH Min. 15135 — | 15 1 TH = -
Input Current -
iy Max. 018| 18 | z0.1 { 0.1 | +3 1 - |#10-%[ 01| pa
ORAIN=TO- SOURCE VOLTAGE {Vpg)—V DRAIN-TO-SOURCE VOLTAGE (Vps)=-V
- -10 -5 '] -18 -10 -8 [}
AMBIENT TEMPERATURE IIT.)-ZS"",}{}HH{}'HH T AMBIENT TEMPERATURE (Tale28°C ..' HHHH
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Fig.3 — Typical output high (source)
current characteristics.
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Fig.6 — Typical propagation delay time as a
f jon of load capacitance (Clock
or Strobe to Cut).
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Fig.4 — Minimum output high (source}

current characteristics.
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Fig.7 — Typical transition time as a function of
load capacitance.
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Fig.2 — Minimum output low (sink)
current characteristics.
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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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CD45278B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 259C: . ' » V?O
Input ¢t = 20 ns, cl. =50 '_'F- R ' 200 k2 , ] INPUTS | QureuTs
- - : - v v ' — -
L TEST CONDITIONS LIMITS e o
CHARACTERISTIC Vob UNITS Cv o - - ?
V) | Min| Typ. | Max. | = ‘ = )
5 — ol 2 - . NOTE:
Propagation Delay Time, tHI_, tPLH 10 _ 1515 1?3 Vs TEST ANY COMBINATION
Clock to Out 15 _ a5 90 s2cs-278a1RI
ns
5 - 150 300 Fig.8 — Input voltage test circuit.
Clock ar Strobe to Out 10 — 75 150 ’
5 | — | eo | 120
5 e 640 i ' ' Voo
Clock to Inhibit Out = | 3201 84 T
High Level to Low Level 10 = | 145] 290 , Voo s T
| 15 - 100°] 200 - . o
5 — | 20| s00 | ™ vss
Low Leve! to High Level 10 — ] 100} 200
15 — 75 150
- 5 - | 380| 760
Clear to Out 10 .| - | 175| 350 ' . o0
. . . 15 - 130 | 260 ’
- _ 5 —{ 300 s00 ] ™ : Ve
§ Clock to ""9" or "'15" Qut 10 — | 128] 250 : e
. 15 . — 90 180 Fig.10' —Quiescent device current test circuit.
, , 5 -] e ] 180
Cascade to Out ‘ 10 - 45 90
B - 15 = 35 70 ns
5 | =] 130] 260 .
Inhibit In to Inhibit Qut ) 10 — 60 1ZQ :
: 15 — 45 90 o -
- — 3 1 [
- e ; 5 — 330 |. 66D O gtz - |sj
Set to-Out - 10--| - | 150 300 3 o
WaR
15 —~ 1. 110 220 : et s 2
ns L 6 H
5 - | 100} 200 Jf 7 10 PULSE
Transition Time, tTHL. tTLH 10 — 50 100 1 g 1 CEN
15 — 40 80 oges 20187
' 5 | 12| 24| - . - <
Maximum Clock Frequency, f¢ 0.1 25 5 - MHz Fig.11 — Dynamic power dissipation test circuit.
: 15 °{3s| 7| - , ' oL
_ 5 ~ | 165] 330 B ‘ APPLICATIONS '
Minimum Clock Puise Width, tyy 10 — ] 8| 170 ns o . :
' : 1w | =] s0 | 100 : : o .
- - : IMOST SIGNIFICANT . . LEAST BIGNIFICANT
' . 5 f - - 5 I DIGIT DIGIT
Clock Rise or Fall Time, tcp. oL 10 - - 15 Hs I orm () Coda om®
15 - = 15  o—e our " o—a ouT|—
: : 5 - 80 160 0—¢ @i— | '—¢ 0T —
Minimum Set or Ciear Pulse Width, ty 10 | - | a5| 9 Nl PV B W' 1 S8
15 - 30‘ 60 as —Jcasc. CAsC
B B . ‘ . E . . 5 _ 50 ) 100 N “g' — = L INH. IN " 9" jm
Minimum Inhibit in Setup Time; tg 10 - 40 s “tiean s,
15} - <20 1__r|
Minimum Inhibit In Removal Time, 150 : KL fg R 1_ cLockO> - il , ) o ‘
‘REM 15 ] = | 8| w0 | - 012 4 5678 9042345678230
5 | < F gm0 o ] o e JUUL UULSLAL i ;
Minimum Set Removal Time, tRgpm ot -4 a0 : p%‘ﬂ'@)‘MﬂﬂﬂnJUULﬂﬂﬂJUlfLM}ﬂﬂﬂfL
) . L R R ' TIMING DIAGRAM SHOWING ONE OF FOUR OUTPUT
T vy “ PULIES CONTRIBUTED BY DRM (D TO OUTPUT FOR |
. . 1T-8..] = 30 EVERY 100 CLOCK PULSES IN FOR PRESET Norse.
%" Minimum Clear Removal Time, TRem J.10 ) -1 20 , . Bzes-2astm
A 118 |- = 16 Fig. 12 - Two CD45278’s cascaded in the “Add”
Input Capacitance, CyN Any loput} " =] ® mode with 2 preset n

9 4 94
°’“(?3"ﬁ5‘r®)-
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CD45278 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. 15 — Two CD4527B’s cascaded in the
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CD45278B Types

TRUTH TABLE

INPUTS OUTPUTS

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|CIBIA [CLK| INH STR CAS CLR SET OUT| OUT | INH | “9"

N # # - { OUT|OUT

o|ojojoj10]| O 0 0 0 0 L H 1 1
gjojo|1{10]| O 0 [ 0 0 1 1 1 1
ojoj1|0]10]| O 0 0 0 0 2 2 1 1
ojo|t|1]10]| O 0 o 0 0 3 3 1 1
oj1/0i10|10] © 0 0 1] 0 4 4 1 1
of1j0j1{10]| 0 o 0 0 0 5 5 1 t
o|1j1joj10]| o 0 0 0 [1] 6 6 1 t
gl|1j1j1{10]| o0 0 0 0 0 7 7 1 1
1{0j0j0j 10§ O 0 0 0 0 8 8 1 1
1jojofr]10]| © 0 0 0 0 9 9 1 1
1]10|1]|0} 10 0 0 0 0 (1} 8 8 1 1
1jo{1]1]110] © 0 0 0 0 9 9 1 1
ijrjojo| 10| © 0 0 0 0 8 8 1 1
ij1jo11{ 10| O 0 0 0 0 9 9 1 1
11jtjol10| o 0 0 0 0 8 8 1 1
11141410} 0 4] 0 0 0 9 9 1 1
XIX{X|x]10{ 1 0 o 0 ] t t H |t
XiX|X|x{10} 0 1 0 0 0 L H 1 1
X[Xix{xf10}] o0 0 1 0 0 H * 1 1
1|X|x|x| 10| © 0 0 1 0 10 10 H L
0|X|X{X]|10] O 0 1] 1 0 L H H L
X{X|X|X|] 10| © 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).
Depends on internal state of counter.

#Clear and Set Inputs should not be high at the same time; device draws increased quies-
cent currént 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 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



