CMOS 4 x 4 Multiport
Register
High-Voltage Types (20-Volt Rating)

The RCA-CD40208B is a 4 x 4 multiport
register containing four 4-bit registers, write
address decoder, two separate read address
decoders, and two 3-state output buses.

When the ENABLE input is low, the cor-
responding output bus is switched, inde-
pendently of the clock, to a high-impedance
state. The high-impedance third state pro-
vides the outputs with the capability of being
connected to the bus lines in a bus-organized
system without the need for interface or
pull-up components.

When the WRITE ENABLE input is high,
all data input lines are latched on the positive
transition of the CLOCK and the data is
entered into the word selected by the write
address lines. When WRITE ENABLE is low,
the CLOCK is inhibited and no new data is
entered. In either case, the contents of any
word may be accessed via the read address
lines independent of the state of the CLOCK
input,

The CD40208B types are supplied in her-
metic 24-lead dual-in-line ceramic packages
{D and F suffixes), 24-lead dual-in-line plas-
tic packages (E suffix), 24-lead ceramic tlat
packages (K suffix), and in chip form (H
suffix).
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TERMINAL ASSIGNMENT

CD40208B Types

Features:

8 Four 4-bit registers e abea

® One input and two output buses

8 Unlimited expansion in bit and word poj‘ﬂ o0
directions o R o |wom &

® Data lines have latched inputs o ale

»

3-state outputs
® Separate control of each bus, allowing
simultaneous independent reading of

14 L4
any of four registers on Bus A and ] o} wono 8
Bus B and independent writing into N 2 oureor
any of the four registers o o 2]
® Standardized, symmetrical output .
characteristics vaguip CLOCK  ENABLED

a2cs-t0%48m

® 100% tested for quiescent cutrent at 20 V
2 Maximum input current of 1 yAat 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
® Noise margin {(over full package-
temperature range):
1Vat VDD =5V
2VatVpp =10V a
25VatVpp =15V ve i
5-V, 10-V, and 15-V parametric ratings
Meets all requirements of JEDEC
Tentative Standard No. 13A, ““Standard oATA {
Specifications for Description of ‘B INPUT
Series CMOS Devices'’

Applications:

" Scratch-pad memories
® Arithmetic units
8 Data storage
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Fig. 1 — Block diagram.

TRUTH TABLE

CLOCK| WRITE | WRITE|WRITE |READ|READ |READ|READ|ENABLE |[ENABLE| Dy Qua | Opg
ENABLE| 1 [ 1a | 0A | 1B 08 A 8

— 1 s1 s2 s1 S2 St 52 1 1 1 1 1
T 1 st s2 | s1 | s2 S1 s2 1 1 4] [ 4
b3 X X X X X X x 0 0 X 4 z

— 1 0 0 1 1 0 1 1 Dn to Word 1| Word 2
word 0 out out

—_ 0 0 0 [} 1 1 0 1 1 Word 0 Word 1| Word 2
not altered out out

X X x X 1 1} [ 1 1 1 X Word 2| Word 1
out out

TN X X X X X X X 1 1 X NC NC

1:=HIGH LEVEL: 0 - LOWLEVEL. X OONT CARE 2z HIGH IMPEDANCE
S1 and $2 reter to nput states of either 1 01 0

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

(Voltages referenced to Vgg Terminal) ...........iiiiiiiiiiiiiaiiiiiineiiinrnecansnens -05t0 +20V
INPUT VOLTAGE RANGE, ALL INPUTS ... .. -05toVpp *0.5V
DC INPUT CURRENT, ANY ONE INPUT ... ittt ittt i i i sasenaes 10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For T, = -40 to +60°C (PACKAGE TYPE E) 500 mwW

For T = +60 to +85°C (PACKAGE TYPE E)

For T =-56 to +100°C (PACKAGE TYPES D, F, K)

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

For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...................... 100 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPES D, F, K, H ..ottt an i eaanaee ~55 to +125°C

PACKAGE TYPEE ... .uiiiiiiiiiiiiri it erernareaas cees ... -4010 +85°C
STORAGE TEMPERATURE RANGE (Tgtg) - .ovvreniniiniiiiiiiiiiiiiaies -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch (1.58 £ 0.79 mm) from case for 10SmMax. .......c.vvevirenanenanns +265°C
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CD40208B Types
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CD40208B Types

RECOMMENDED OPERATING CONDITIONS at T4 = 259C, Except as Noted. AMBIENT TEMPERATURE (Ta)-23<CTTTTITH % i 1
For maximum reliability, nominal operating conditions should be selected so that < sseassiasail 1 P
operation is always within the following ranges: i HH iﬂ‘ j_ T
O 1. LI 8 13
V| LIMITS =H ~TQ-S0URCE VOLTAGE (Vgg)+15 v 1
CHARACTERISTIC bb UNITS 5 T T T T T
V) MIN. MAX. i AR !
2, s gRseeety l:;*}f.,:‘, i
Supply Voltage Range i H i T i ]
{For Tp = Full Package - 3 18 v 2 ov it h
Temperature Range) § o] g j» ; 1 THEG H
5 agssssera H BpsEgnssyzanses
Set-Up Time: 5 0 - 3 f HH BT 1
3 sy T
Data to Clock, ts(D} 10 0 — ns L 1 HHHHHRR HiH
tH e FHHHET +
15 0 — ° B n
wr|te Enab‘e to m—- 5 250 _ DRAIN-TO-SOURCE VOLTAGE (Vpg)—V wor aemae
tSIWE) 10 100 - ns Fig. 4 — Typical output low (sink}
15 70 _ current characteristics.
Write Address to Clock, 5 250 — AT TEVRERRTORE Tpeas e TTTTTT
tS(WA) 10 160 - ns sasnsesesset st ISR ER IR 1IN 11:)
15 70 - [ EE i
L i jH i
Hold Time: 5 220 - 8
Data to Clock, tH(p) 10 100 - ns ze
15 80 — £
Write Enable to Clock, 5 270 — z -
t 10 130 - ns 2 T A e T J3esIsastssnyingses
HIWE) s ot - S R R e e
= Arni A n e R R E R R
Write Address to Clock, 5 330 - i it R
32 \REsusongpananusaasnpennassees
tHWA) 10 140 - ns e Haee e O ]
15 90 _ DﬂA?N~TO-SO\IRgE VOLTAGE fs\/ps)—‘l
Clock Input Frequency, 5 - 1.5 Fia 5 — Mini . {k)
_ ig. 5 — Minimum output low (sin
foL :g 32 MHz current characteristics.
Clock Pu|Se Width’ 5 350 —_ DRAIN-TO-SOURCE VOLTAGE (Vps)—V
CLor WE 10 130 - ns T R e
tw 15 90 - GATE-T YOLTAGE V5. H
t + T K
5 - 15 i istisinets i
Clock Rise or Fall Time, 10 - 5 us s
t &
t,CL or t;CL 15 - 5 i H
r1-10v -
t1t+ o
H g
BT H
" s2s P} ‘
i o
il R
Fig. 6 — Typical output high (source) ‘
current characteristics. ‘
|
DRAIN-TO-:OURCE VOLTAGE (Vps)—V AMBMIENT (T‘)-Z5'C AMBIENT TEMPERAT! |
It -io - s
AMBIENT TEMPERATURE (Tai25°C HHFHTHTHT f HH I}
HH Nf [REAREARRERRENRSIASAAS (vsif-t% 8748 "E i Y ,
““k—f HHH :Ai 4'1" T i 5 . =) .
R e g H 5
e R e 2 = z
f s BT TA AT z 9 15
i finagtiitdcs At z H z
1 18] t tH ¥ & -
: ot 3 % H
: .:‘ o5 § g [t
| i g oy ; |
i 2 v HH
: : 8 2 n T £ ‘
i : T t 3
; 5 il 3
T Tt R 5 0 0 4 % T80 100
H:._ :il ik & LOAD CAPACITANCE (C; ) — pF
926829213 ° ® LO‘:D CAP:SIYAM::)(C )—'0‘:'
. . 52cs-2as2.92 Fig. 8 — Typical prapagation delay time as a v 92¢s-24322
Fig. 7 — Minimum output high (source} function of load capacitance (CL or Fig. 9 — Typical ition time as a ft [
current characteristics. WE to Q). of load capacitance.
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CD40208B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEWPERATURE TTal*25 T T 11 i
N -
Eﬂ‘ﬁ.@ % T
LIMITS AT INDICATED TEMPERATURES (°C) H— L pf H-— ]
CONDITIONS Values at =55, +25, +126 Apply to D,K,F,H Packa: & ¥
crll;\:':crsn- Values at —40,+25,+85 Apply to E Package o R B 8 1=
x ZIr T
Vo [Vin |VoD 125 unTS Sy L
(V) tv) {(v)]| -55 | —40 +85 | +125 | Min. | Typ. | Max. - v v - ]‘Tjr: I
Quiescent Device - 05| 5 5 5 150 | 150 | — 004 | S / ;7 » i
Cllirren;h - Joi0[ 10| 10 [ 10 [ 300 | 300 | — | oos | 10 an.an g 1
DD Max. — 05|15 | 20 | 20 | 600 |00 | - | ooa [ 20] A e
b o
— |020] 20 | 100 | 100 [ 3000 |3000| — | 0.08 | 100 Aty f{‘ &
Output Low 04 | 05| 5 | 064 | 061 | 042 | 0.36 | 0.51 7 _ % et et et
(Sink) Current [ 05 |010] 10 16 | 16 | 1.1 | 09 | 13 | 26 | - (U FREGUENCT (1p)~ b
loL Min. - . . . - . - . i ., secs-29u8
15 0,15] 15 4.2 4 28 2.4 34 6.8 _ Fig. 10 — Typical power dissipation s a
Output High 46 | 05| 5 | -064 061]|-042]|-036]-051] ~1 | — | ™ function of input frequency.
{Source) 25 05| 5 | 2 [-18 |13 [-115]-16 | -32 | —
Current,
ot Min 95 [o10] 10 ]-16[—15 |11 |—09 |13 ] —26 | -
135 [015] 16 [—42 [ -4 | —28 | 24 |-34 | -68 | —
Output Voltage: - 05 5 0.05 — 0 0.05
Low-Level,
VoL Max. - 0,10 10 0.05 - 0o (o005 Yoo
— 015] 15 0.05 = 0 [oos] | weuts
Output Voltage: — 05 5 4.95 4.95 5 - Voo NOTE
High-Level, — [or0] 10 555 59 | 0 | - NSO s e
o \
On Min. — o015} 15 14.95 14.95] 15 - vss TO 8OTH Vpp AND Vs
CONNECT ALL UNUSED
Input Low 0545]| — 5 15 — — 15 INPUTS TO EITHER
Voltage, 19 10 3 . Vop OR Vg
Vit Max. - — — 3 e
16,1386 - 15 4 — — 4 s2¢5-27402
Input High 05,45 - | 5 36 s | = <=1 Y
Voltage, 19 — 10 7 7 Fig. 11 — Input leakage current
VIH Min. 15135] - | 18 1 1 — - st
Input Current
,‘:N M. - |o1s| 18] 201201 | n a1 | = [#10°5) 201 paA ,
[]+]
3-State Output Voo T
Leakage Current| 0,18 | 0,18 | 18 | 0.4 | +0.4 +12 +12 - |*10-4]| 04| pA INPUTS
louT Max. fs

4-10
(0.102-0.254)

(3.200-3.403)

126-134

114-122

(2.896-3.098)

92CM-29234

Vi

92¢3- 27401R1

Fig. 12 — Quiescent-device-current

test circuit.

Dimensions and Pad Layout for CD402088H

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10~3 inch).

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
wafer is separated into individual chips, the angle of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 miis to +16 miis applicable to the nominal
dimensions shown.
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CD40208B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C; lnput t,,¢; = 20 ns, veo
Cp =50 pF, Ry = 200 kQ

V MIT INPUTﬂ QUTPUTS
CHARACTERISTIC o i "'Tvp S | UNITS Vi .
Propagation Delay Time: 5 - 360 720 Vi -] g'
tpH L t 10 - | 140 280 | ns =1
PHL PLH NOTE
Clock or Write Enable to Q 15 - 100 200 Vss TEST ANY COMBINATION
OF INP
Read or Write Address to Q 5 - 300 600 sm_zm:rs
10 - 120 240 ns
15 — 85 170 Fig. 13 — Input-voltage test circuit.
3-State Disable Delay Time: 5 - 100 200
10 - 50 100 ns
tpzH. tPHZ 15 - a0 80
tpzL tPLZ 5 - 130 260
10 - 60 120 ns
15 - 50 100
Qutput Transition Time: 5 - 100 200
TTHL - YTLH 10 - 50 100 ns
15 — 40 80
Minimum Setup Time: 5 - -95 0
Data to Clock tg(p) 10 - -35 0 ns
15 - -20 a
5 - 125 250
Write Enable to Clock tgwg) 10 - 50 100 ns
15 — 35 70
5 - 125 250
Write Address to Clock tgiwa) 10 - 50 100 ns
- - - 15 - 35 70 CHAR TEST VOL TAGE| !
Clock Rise and Fall Time: 5 - - 15 otD [e1e szcu-29217
t,CL, t;CL 10 - - 5 us :—:'%—;& vss
15 — — 5 Ttz [ Vss | Voo
Minimum Hold Time: 5 - [ 110 220 tpoL ] Vss [ Yoo
Data to Clock tH(p) 10 - 50 100 ns Fig. 14 — OQutput-enable-delay-times test
15 _ 40 80 circuit and waveforms.
5 - 135 270
Write Enable to Clock tH(weg) 10 - 65 130 ns
15 — 40 80
5 - 165 330
Write Address to Clock TH(WA) 10 — 70 140 ns
15 — 45 90
Maximum Clock Input Frequency, 12 ;1;: 3 : MHz
feu 15 | 45 9 -
Minimum Clock Pulse Width, 5 — 175 350
Clock or Write Enable 10 — 65 130 ns
tW(CL) 15 - 45 90
Write Address 5 — 150 300
thWA) 10 - 75 150 ns ana.B
15 _ 45 90 YAV
Average Input Capacitance, ~ 5 s . le—REPETITIVE wAVEFORMS——J
(Any Input) CI — R P 92CM - 292I18R1
Fig. 15 — Power-dissipation test circuit

and waveforms.
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