} SY‘ SEMICONDUCTORES Y COMPONENTES

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 =
(Clock Rate) | 1 BCD1 +0.01 BCD, +‘J

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

9" ouT —i® voo
c—z 8
i} 3 a
SETT0"9" 4 CLEAR
;N 4 5 CASCADE
out — 8 INHIBIT IN
Y]
INHIBIT OUT 7 lc'r‘;c;‘
(CARRY)
ves —® cLoCK
TOP VIEW
92¢5-24914
TERMINAL ASSIGNMENT

@ Standardized, symmetricat output e Lo o Srurs
charactemtucs e | ' : s o ¢ JATE our
IN \
» Maxlmumtnputwmntaf 1nAat 13V over " % R v
., full pankmtempgnture range; 100 nAat PR
2 18Vand 269C - 5o
: _l Nolu margm (full package-umpcrmn ) NHIBIT € ARRYY OUT
- VDD' % 4Ly ran IR
V-8

CD4527

Features:

8- Cascadsble in muttiples of 4-bits .

m Set to-""9” inpat and, “9” detect: soutput -

= Mmtwqummmrentatzov

» CLOCK Ta B c o foTROBE
u 5V, 10-V; "and 16 Vparamoﬂ'icutings o

858 f" CASCADE
e Lyl

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.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:
Inpyt t,.1¢ = 20 ns, € = 50 pF, R = 200 k2

. _ TEST CONDITIONS LIMITS
CHARACTERISTIC Vob UNITS
(V) 1 Min'} Typ. | Max. | )
Propagation Delay Time, tHI_, tPLH 5 - 110} 220
Clock to Out 10 B 55| 1o
15 - 45 a0 s
5 - - 150 | 300
Clock ar Strobe to Out 10 — 75 150
15 | —| 60| 120
Clock to Inhibit Out 5 = | 320640
High Level to Low Level 10 | - | 145 290
15 - 100 200
5 — | 20| s00 | ™
Low Leve! to High Level 10 — ] 100} 200
15 — 75 150
5 - { 380 | 760
Clear to Out 10 . — 175 | 3%0
' 15 - 130 | 260
. _ 5 — {300 600} ™
Clock to 9" or “'15" Qut 10 - 125 | 250
: 15 - 90 180
5 - 90 180
Cascade to Out 10 - 45 90
E 15 = 35 70 ns
5 1 = 130 | 260
Inhibit {n to Inhibit Qut 10 - | eo| 120°
15 — 45 90
: 5 ~ | 330 e6d
Set toOut - 10 | - 150 300
15 ~ 1: 110 | 220
5 —] wo| 20 ™
Transition Time, tTHL. tTLH 10 - 50 | 100
15 — 40 80
: 5 12| 24 ~.
Maximum Clock Frequency, f¢ 10 .. 25 5 - MHz
: 15 | 35| 7 -
] 5 -~ | 188| 330
Minimum Ciock Puise Width; tyy 0 | —] 81]170] ns
' S 15 = | 50 ] 100 :
' : 5 o - | - 15
Clock Rise or Fall Time, tcp. oL 10 - - 15 us
5 — - 15
: . : 3 - 80 160
Minimum Set or. Ciear Pulse Width, tyy 10 ~ 45 90
] 15 - 30‘ 60 ns
- : : ST 5 - 50 | 100 | -
Minimum Inhibit in Setup Time, tgy 10 - 40
5}~ 20
Minimum [nhibit In Removal Time, ‘50 : EE fg
‘REM 15. ] < | 85 im0 i
B B O TR S
Minimum Set Removal Time, trepm 1 I 40- :
] . 16 = = 25 .
. . R TR R B
* Minimum Clear Removat Time, TReM 10 -1 20
. 15 | =] 1s
Input Capacitance, CyN Anylnput] =% "I <178
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Fig.11 — Dynamic power dissipation test circuit.
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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. 14 — Timing diagram (Ses Logic Diagram).
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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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