CD4527B Types

COS/MOS BCD Rate
Multiplier
High-Voltage Types (20-Volt Rating)

The RCA-CD45278B 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 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/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).1n the
Add mode,

Output Rate =
+
(Clock Rate) | &1 BCD1+0.01BCD2 ]

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), 16-lead ceramic flat pack-
ages (K suffix}), and in chip form (H suffix).

Applications:

8 Numerical control

B Instrumentatiori

n  Digital filtering

8 Frequency synthesis
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Features:

Cascadable in multiples of 4-bits

Set to “9” input and ‘9"’ detect output
100% test for quiescent current at 20 V
5-V, 10-V, and 15-V parametric ratings
Standardized, symmetrical output
characteristics

Maximum input current of 1 uA at 18 V over
full package-temperature range; 100 nA at
18 V and 259C

m Noise margin (full package-temperature

range) =
1VatVpp= 5V
2VatVpp=10V
25VatVpp=15V

m Meets all requirements of JEDEC Tentative

Standard No.13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices’”

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)
(Voltages referenced to Vgg Terminal)

INPUT VOLTAGE RANGE, ALL INPUTS .

DC INPUT CURRENT, ANY ONE INPUT .

POWER DISSIPATION PER PACKAGE (Pp):
For Ta = —40 to +60°C (PACKAGE TYPE E)
For Tp = +60 to +85°C (PACKAGE TYPE E)

For Ta = —55 to +100°C (PACKAGE TYPES D, F) *

For Ta = +100 to +125°C (PACKAGE TYPES D, F)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPESD, F, H
PACKAGE TYPE E .
STORAGE TEMPERATURE RANGE (Tst )
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max.
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FUNCTIONAL DIAGRAM

. —0.5to +20 V
—0.5 to Vpp +0.5 V
. 10 mA

. 500 mW
Derate Llnearly at12 mW/°C to 200 mW
. 500 mW
Derate Llnearly at 12 mW/OC to 200 mW

100 mW
—55 to +125°C

—40 to +85°C
—65 to +150°C

RECOMMENDED OPERATING CONDITIONS AT Tp = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that operation is

always within the following ranges:

+265°C

Vpb _LIMITS
CHARACTERISTIC " UNITS
(V) Min. Max.
Supply-Voltage Range (For Tp = Full Package-
3 18 \
Temperature Range)
5 160 -
Set or Clear Pulse Width, tyw 10 90 - ns
15 60 —
5 330 -
Clock Pulse Width, tyy 10 170 - ns
15 100 -
5 1.2
Ctock Frequency, fcL 10 dc 2.5 MHz
15 3.5
Clock Rise or Fall Time, t.c} or ticp 5,10,15 — 15 us
5 100 -
Inhibit In Setup Time, tsy 10 40 - ns
15 20 —
5 240 -
Inhibit In Removal Time, tREM 10 130 - ns
15 110 —
5 150 -
Set Removal Time, trgwm 10 80 - ns
15 50 —
5 60 -
Clear Removal Time, tRgm 10 40 — ns
15 30 —




CD4527B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (Ta)*25°C
LIMITS AT INDICATED TEMPERATURES (°C) ]é
CONDITIONS Values at —55, +25, +125 Apply to D, F, H Packages i
CHARACTER- Values at —40, +25, +85 Apply to E Package 2 ATE-TO-SOURCE VOLTAGE (Vgg)®15 v
ISTIC UNITS z T
Vo |Vin |Vop +25 £ i
) v) | (v) | =55 | =40 | +85 | +125 | Min. | Typ. | Max. g 2 t
Quiescent Device - 0,5 5 5 5 150 150 - 0.04 5 H \ : psy % 1 i
Current, - 0,10| 10 | 10 10 300 | 300 | - 004 | 10 A 3 : f .
'DD Max. — 015|165 | 20 | 20 | 600 | 600 | — | 004 | 20 | “ 5
- 0,20 20 | 100 [ 100 | 3000 { 3000 - 0.08 | 100 8 spiArHES T
ras TITT T
Output Low 04 | 05| 5 | 064|061 | 042 | 0.36 | 0.5 1 - . i = = :
(Sink) %Agrrem 0.5 0,10 10 1.6 1.5 1.1 0.9 1.3 2.6 - DRAIN-TO-SOURCE VOLTAGE (Vps)—V a2 zamens
loL Min. 15 |015] 15 | 42 | 4 | 28 | 24 | 34 | 68 | - Fio1 — Tvoical outout low fsink)
. ig.1 — Typical output low (sin
Output High 4.6 05 5 |-0.64)-0.61|-042 | -0.36|-0.51 -1 _ mA current characteristics.
{Source) 2.5 05 5 -2 |-18 | -1.3 [ -1.15(-16 | ~-3.2 -
Current, 95 1010| 10 |-16 |15 | —1.1 | —08 |-1.3 | 26 | -
10H Min. 35 o5 15 a2 2 78 22 132 5B AMBIENT TEWFERATURE (1a1+25°C HH
Output Voltage: - 05| 5 0.05 - 0 0.05 ? H ﬁ H
~, sl 1S 11 I 117
'-‘(,"‘Ste,‘\’n‘:;( - o0 10 0.05 - 0 |o0s 3L e et thatatot
' ~ lo1s] 15 0.05 Z o_[oos] 5 sl GATE To-Sounce Vormee Cias) s Y
z o 8 I I
Output Voltage: - 05| 5 2.95 295 | & - § opnpAT THHH
High-Level, - Jo10] 10 9.95 995 | 10 - Ell: UL
VoH Min. — {o1s5]| 15 14.95 14.95 | 15 - s LT
Input Low 0545| - | 5 15 — = 115 - R i
V‘\’/"agih 1,9 | - |0 3 ' - | = 3 52 v
X. e T
1L Va 15.135 — 15 2 _ — 4 | i L;l ‘ru s
lnput ngh 05' 45 _ 5 35 35 — — V DRAIN-TO-SOURCE VOLTAGE (vps)—V O
Voltage, 1,9 - 10 7 7 — — .
VIH Min. — — Fig.2 — Minimum output low (sink
15,135 - 15 " 1 current characteristics.
Input Current _5
+ - + +
)N Max. 0,18 18 | +0.1 | *0.1 1 4| 10 0.1 uA
ORAIN-TO-SOURCE VOLTAGE (Vps)—';l o DRAIN-TO-SOURCE VOLTAGE (Vpg)—V 'csg AMBIENT TEMPERATURE (Tp }=25°C A "
=15 -0 = -15 -10 = P
AMBIENT TEMPERATURE {Ta)»25 *cEHHHTHH AMBIENT TEMPERATURE (Ta)= 25*C HHHHHHHH 1 L %4
Hhb LTI H t HHHHH < o 1€ X‘fa
GATE-TO-SOURCE VOLTAGE (VGs)s-5V s E : GATE-TO-SOURCE VOLTAGE (Vgg)= -5 v} € # 1ot " 3/ { \?
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Fig.3 — Typical output high (source) Fig.4 — Minimum output high (source) Fig.5 — Typical dynamic power dissipation as a
current characteristics. current characteristics. function of input frequency.
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function of load capacitance (Clock load capacitance.

or Strobe to Out).

325




CD4527B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C: Voo
Input t,,t = 20 ns, C|_= 50 pF, Ry_= 200 kQ2 ours — ureurs
Vin L
TEST COND!ITIONS LIMITS N ] e <t
CHARACTERISTIC Vbp UNITS Vi - Lo ?
(V) | Min.| Typ.| Max. - aa N
5 — [ 110] 220 T
Propagation Delay Time, tPH{, tPLH 10 _ ss | 110 vss D INpUTS B INATION
Clock to Out 15 _ 45 90 92C5-27441R1
ns
5 - 150 | 300 Fig.9 — Input voltage test circuit.
Clock or Strobe to Out 10 - 75 150
15 = 60 120
5 320 | e40 Yoo
Clock to Inhibit Out 10 - 105 | 290 1
High Level to Low Level - Voo
15 - | 100] 200 g
5 "0 s00] ™ Vs
Low Leve! to High Level 10 - 100 | 200
15 - 75 150
5 — 380} 760
Clear to Out 10 - 175 | 350 @
15 - 130 | 260
5 — | 300] 600 | "™ ves
Clock to “‘8" or ““15" Out 10 - | 125} 250 vecs: et
15 - 90 180 Fig.10 — Quiescent device current test circuit.
5 - 90 180
Cascade to Out 10 - 45 920 Voo
15 — 35 70 | ns
5 - 130 | 260 : 0.1 uF, 1) AS0owF
Inhibit In to Inhibit Out 10 - | 60 ] 120 T A
15 - 45 90
3 T~ 1§
5 - 330 | 660 CL 2 '5é
Set to Out 10 - | 150 300 ; e
15 - | 110] 220 HE— s 12
ns 3t o 6 1"
5 - 100 | 200 3 7 19 PULSE
Transition Time, tTHL. 'TLH 10 - 50 100 8 1 GEN
15 - | 40| 80 -
92C5-29157
5 12| 24 -
Maximum Clock Frequency, fo 10 25 5 - MHz Fig.11 — Dynamic power dissipation test circuit.
15 35 7 -
5 - 165 | 330 k APPLICATIONS
Minimum Clock Pulse Width, tyy 10 - 85 170 ns
15 — 50 100
MOST SIGNIFICANT LEAST SIGNIFICANT
5 - - 15 DIGIT DIGIT
Clock Rise or Fall Time, t,cL, tfcL 10 - - 15 us —{a OO ota 0@
15 — — 15 o—8 outr o—|e ouTj—
5 - | 80| 160 o—¢ ouT— 1—c T
Minimum Set or Clear Pulse Width, tyy 10 | | 4] . S PPN BN DA 1 S
15 - 30 60 ns casc. casc.
5 - 50 100 INH.IN "9 t— [_ INH.IN  “9" }—
Minimum Inhibit In Setup Time, tgy 10 -1 20| 40 Soear s Stiear s
15 = 10 20 1 1 |
Mini inhibit In R Ti 5 - 120 | 240 = =
inimum Inhibit In emovalt ime, 10 _ 65 130 CLOCKO—
REM 15 - 55 10 012345678901 234567890
ns CLOCK
5 — 75 150
Minimum Set Removal Time, tRgm 10 - | 401 80 eI Juiuuuuuuyugt
15 - 25 50 TIMING DIAGRAM SHOWING ONE OF FOUR OUTPUT
PULSES CONTRIBUTED BY DRM (D TO OUTPUT FOR
5 - 30 60 EVERY 100 CLOCK PULSES IN FOR PRESET No.94.
Minimum Clear Removal Time, TRgm 10 - 20 40 ns 92cs-249t7RI
15 - 15 30 Fig. 12 — Two CD45278B’s cascaded in the “Add”*
Input Capacitance, CiN Any Input — 5 75 oF mode with a preset number
of 94( 9 + 4 9
70" 700 700 )
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Dimensions and Pad Layout for CD45278BH

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).

The photographs and dimensions of each COS/MOS
chip represent a chip when it is part of the wafer.
When the wafer is cut into chips, the cleavage angles
are 579 instead of 90° with respect to the face of
the chip. Therefore, the isolated chip is actually
7 mils (0.17 mm) larger in both dimensions.
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Fig.14 — Timing diagram (See Logic Diagram).
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TRUTH TABLE

INPUTS

OUTPUTS

Number of Pulses or
Input Logic Level

(0 = Low; 1 = High; X = Don’t Care)

Number of Pulses or
Output Logic Level
(L = Low; H = High)

D|c|BJA|CLK|INH | STR| CAS | CLR | SET OouT| OUT | INH| “9"

IN # # ouTt|ouT
ojlofjoflo]10]| © 0 0 (] 0 L H 1 1
ojojof1|10| 0 0 0 0 0 1 1 1 1
ojlof1lo|10] © 0 0 (] 0 2 2 1 1
olof1{1]10] © 0 0 0 0 3 3 1 1
of1jo|lo]10] o 0 0 0 0 4 4 1 1
of1loj1l10] o 0 0 0 0 5 5 1 1
of1{1]of[10] o 0 0 0 0 6 6 1 1
oj1|1f1]10] o 0 0 0 0 7 7 1 1
1l0jojoj10] © 0 0 0 0 8 8 1 1
ifojo|1[10]| © 0 0 0 0 9 9 1 1
1{0[1{of[10| O 0 (] 0 0 8 8 1 1
1folil1f{10]| © 0 0 0 0 9 9 1 1
1{1]olo|10] O 0 0 0 ‘0 8 8 1 1
111{o]1]10] O 0 0 0 0 9 9 1 1
1]111]oj10]| © 0 0 0 0 8 8 1 1
1{1|1{1]10]| o 0 0 0 0 g 9 1 1
X{X[{xIx]10] 1 0 0 0 0 t t H t
x|xIx[x]10{ o 1 0 0 0 L H 1 1
X|x[x|x|10] o 0 1 0 0 H * N 1
1{X|x|x{10] © 0 0 1 0 10 10 H | L
olxIx|x] 10| 0 0 0 1 0 L H H | L
X|xIx|x] 10] 0 0 0 0 1 L H L {H

* Output 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 current when in this non-valid state.




