CD4094B Types
CMOS

8-Stage Shift-and-Store

Bus Register
High-Voltage Types (20-Volt Rating)

The RCA-CD4094B is an 8-stage serial shift
register having a storage latch associated
with each stage for strobing data from the
serial input to parallel buffered 3-state out-
puts. The parallel outputs may be connected
directly ta common bus lines. Data is shifted
on positive clock transitions. The data in
each shift register stage is transferred to the
storage register when the STROBE input is
high. Data in the storage register appears at
the outputs whenever the OUTPUT-ENABLE
signal is high.

Two serial outputs are available for cascad-
ing a number of CD4094B devices. Data is
available at the Qg serial output terminal on
positive clock edges to allow for high-speed
operation in cascaded systems in which the
clock rise time is fast. The same serial infor-
mation, available at the Q'g terminal on the
next negative clock edge, provides a means
for cascading CD4094B devices when the
clock rise time is slow.

The CD4094B types are supplied in 16-lead
hermetic dual-in-line ceramic packages (D
and F suftixes), 16-lead dual-in-line piastic
package (E suffix), 16-lead ceramic flat
package (K suffix), and in chip form (H
suffix).

SERIAL

Features:

® 3-state parallel outputs for connection to common bus

® Separate serial outputs synchronous to both positive
and negative clock edges for cascading

= Medium speed operation — 5 MHz at 10 V (typ.)

« Standardized, symmetrical output characteristics

& 100% tested for quiescent current at 20 V

® Maximum input current of 1 uA at 18 V over full package-
temperature range; 100 nA at 18 V and 25°C

@ Noise margin (full package temperature range):
1VatVpp=5V 2VatVpp =10V

25VatVpp=15V

u 5.V, 10-V, and 15-V parametric ratings

& Meets all requirements of JEDEC Tentative
Standard No. 13A, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices”
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Fig. 1 — Terminal assignment.

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

{Voltages referenced to Vgg Terminal) ......... ...ttt -0.5t0 +20V
INPUT YOLTAGE RANGE, ALL INPUTS .. -0.5toVpp +05V
DC INPUT CURRENT, ANY ONE INPUT ... e e +10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For TA = -40t0 +60°C (PACKAGE TYPEE) .....i.iiitiiniiiiiiivi it i i e eaa e 500 mw
For TA = +60t0 +85°C ([PACKAGE TYPEE) ...........c.ovinnn. Derate Linearly at 12 mW/°C to 200 mW
For TA =-5510 +100°C (PACKAGE TYPES D, F, ) . .. ..o i i e eie s 500 mwW

For T, = +100 t0 +125°C (PACKAGE TYPES D, F.K) ............ Derate Linearly at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OQUTPUT TRANSISTOR:

For T, = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...........c.cooevvnnnn 100 mw
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPES D, F, K, H oot it it -55 to +125°C

PACKAGE TYPE E ..ottt ittt it e e a it -40 to +85°C
STORAGE TEMPERATURE RANGE (Tgig) ... - -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch {1.59 £ 0.79 mm)} fromcase for 10smax. ...............c..ooiaeens +265°C
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Fig. 2 — CD40948 Logic diagram.
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Fig. 3 — Timing diagram.
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CD4094B Types

RECOMMENDED OPERATING CONDITIONS at T4 = 25°C, Except as Noted. TRUTH TABLE
For maximum reliability, nominal operating conditions should be selected so that ou Parallel Serial
L g , tput [ [
operation is always within the following ranges: ot En-::‘- Strobe | Daua Q,mp;: qs:‘ m.:s
Va [ x x jocloc | a7 | ne
VDD LIMITS N oo x x locloc | nc | o7
CHARACTERISTIC W) UNITS e ' [ x Inclnc | o7 | Ne
MIN. | mAX. _{_ opr fodofona)or fne
1 1 v Jana | o7 | ne
Supply-Voltage Range {For Ta=Full 3 18 v ‘-\' ! ! Linelne [ Ne ] o
Package-Temperature Range) X B 'Be;:(cé::ge tZZIi :J : [';“‘3
NC = No Change
5 125 QC = Open Circuit,
. - © At the pasitive clock edge information in the 7th shift register
Data Setup Time, g 10 55 - ns stage is transferred ta the Bth register stage and the Qg output
15 35 - [ TAMBIENT TENPERATURE (Ta)-28°C
-
5 200 | - I
Clock Pulse Width, tyy 10 100 - ns 53 S SSoE orTat e
15 83 ~ z
:
5 1.25 i H
Clock Input Frequency, fcL 10 de 25 MHz : v
15 3 g iis
Clock Input Rise or Fall time, 5 15 R CiEis
ot 10 - 5 s 3 gy
O 4CL: 15 5 frH
5 200 — ¢ DRA?N-YO-SOUU:CE vocucs:vns)—v sics 2amans
Strobe Pulse Width, w :0 80 - ns Fig. 4 — Typical output low {sink } current
5 70 — characteristics.

*1f more than one unit is cascaded t¢CL (for Qg only) should be made less than or equai
to the sum of the fixed propagation delay at 50 pF and the transition time of the cutput
driving stage for the estimated capacitive ioad.
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CD4094B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (T3 1+29°C

t
LIMITS AT INDICATED TEMPERATURES °c) L
CONDITIONS Values st -55, +25, +125 Apply 1o D, F, K, H Packages z
CHARACTER- Values at —40, +25, +85 Apply to E Package 2
IsTIC 25 UNITS i
vo |Vin|VDD ht 3
(V) ) vy | -85 | =40 | +85 +125 | Min. | Typ. | Max. 4
Quiescent Device - 05 5 5 5 150 150 - 0.04 5 ]
Current, ~"Jow| 0] 10 |0 [a00 300 - [o00a]0] ¢
'DD Mex. — o751 15 | % |20 |00 |60 ]  |ood | 20} * i
- 0,20 20 § 100 | 100 3000 | 3000 - 0.08 100 =
Output Low 04 105 5 |06a]061 | 042 | 036 | 051 1 - et e e e
(Sink) Current 05 Jo1of[ 0] 16 |15 | 11 og 13| 26 - LOAD CAPACITANGEECLIZ 8 e 2nese
1oL Min. s Torsl 15| 22 | 4 38 73 | 3a o8 - Fig. 11 — Strobe-to-paraliel output propagati
- . - - - delay vs C;.
Output High 26 | 05| 5 |-o06a 061]-042|-036]-051] -1 | - [ ™ yvitL
{Source) 25 05 5 2 t-18 | -1.3 [-115(-16 | 32
C\:rren:v,fn 95 010 10 1-16 15 [-11 ] 0913 T _ AMSIENT TEMPERATUAE {Tp)+237C
in. ]
OH 135 lois] 15 [-42 1 -4 -28 | -24([-34| -68 - L
Qutput Voitage: - 05 5 0.05 - 0 0.05 ~§
Low-Level, ~ Toao] 10 005 - 0 |o005 2
Vo Max. -
- 0,15 15 0.05 - o 0.05 v H
Output Voltage: - 05| 5 4.95 4.95 5 - ;
High-Level, - 0,10| 10 9.95 9.95 10 - z
VoH Min. ~ loa1s]| 15 14.95 aes| 15 | - 3
Input Low 0545 - | 5 15 — 1= Jis g
Voltage, 1,0 _ 10 3 — — 3 L
Vi Max.
1 .5‘1 3.5 — "5 4 —_ —_ 4 ] LOAD CAPACITANCE IC )1— pF a2cs-25837
input High 05,45 - 5 3.5 3.5 — — v Fig. 12 — Output enable-to-paraliel output propa-
Voltage, 1.9 _ 10 7 7 — — gation delay vs C;.
ViHMin. 15138 - |15 1 n | — | -
Input Current e [__
fin Max. - 0,18] 18 | 0.1 | 0 + +) ~ 21077 01| wA |
b
3-State Output k1
Leakage Current] 0,18 10,18 | 18 [£0.4 [ x0.4 | +12 | #12 11041404 uA =
IouT Max. £
H
3
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DYNAMIC ELECTRICAL CHARACTERISTICS
At TA=25°C: Input ty, tf = 20 ns, Cy = 50 pF, Ry = 200 k2

LIMITS
CHARACTERISTIC VoD UNITS
V) MiIN. TYP. MAX."
Propagation Delay Time,
tPHL. tPLH 5 _ 300 600
Clock to Serial Qutput Qg 10 - 125 250 ns
15 - 95 190
5 - 230 460
Clock to Serial Output Qf 10 - 110 220 ns
15 — 75 150
5 — 420 840
Clock to Parallel Qutput 10 — 195 390 ns
15 - 135 270
5 — 290 580
Strobe to Parallel Output 10 — 145 290 ns
15 — 100 200
Output Enable to Paraliel 5 — 140 280
Output: 10 - 60 120 ns
PHZ: tpzH 15 - 45 90
5 - 100 200
tPLZ. tPZL 10 - 50 100 ns
15 - 40 80
Minimum Strobe Puise 5 B 100 200
Width 10 - 40 80 ns
ath. w 15 - 35 70
Minimum Clock Pulse 5 B 100 200
Width 10 — 50 100 ns
dth. 15 - 40 83
- 5 - 60 125
MnTn'umun: Data Setup 10 _ 20 55 ns
fme. 15 15 - 20 35
- Lo 5 — 100 200
Transmo'n Time; 10 _ 50 100 ns
TTHL. TTLH 15 ~ 40 80
Maximum Clock Input Rise 5 15 - -
) 10 5 - - us
or Fall Time, t,CL, 1,CL 15 5 - -
. 5 1.25 25 -
M;xnmum Clo;:k Input 10 25 5 _ MHz
requency, foL 15 3 6 _
Input Capacitance Cin _
(Any Input} - 5 75 pF

Tha photagraphs and dimensions aof each CMOS chip
fepresent a chip whan it is part of the wafer. When the
wafer is separeted into individual chips, the angle of
cleavage may vary with raspect 10 the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominal
dimensions shawn. The user should considers lolerance
of —3 mils to +16 miis applicabie to the nominal
dimensions shown.

Dii 7 in p. are in s and are:
derived from the basic inch dimensions as indicated.
Grid graduations ars in mifs (10~ inch).

CD4094B Types

AWBIENT TEMPERATURE (T, )525°C
ALTERNATING O AND | PATTERN

UTPUT ENABLE HIGH
STROBE HIGH EVERY 8 CLOCK PULSES
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Fig. 16 — Dynamic power dissipation vs
input clock frequency.
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Fig. 19 — Input current test circuit.
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Dimensions and Pad Layout for CD40948 Chip.
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