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CD40194BD

CMOS 4-Bit Bidirectional

Universal Shift Register

'High-Voltage Types (20 Volt Rating)

@ CD40194B is a universal shift
register featuring parallet inputs, parallel
outputs SHIFT RIGHT and SHIFT LEFT
serial Inputs, and a direct overriding clear
input. In the parallel-ioad mode (S0 and S1
are high), data is loaded into the
associated flip-flop and appears at the
output after the positive transition of the
CLOCK input. During loading, serial data
flow is inhibited. Shift right and shift left
are accomplished synchronously on the
positive clock edge with data entered at
the SHIFT RIGHT and SHIFT LEFT serial
inputs, - respectively. Clocking of the
register is inhibited when both mode con-
trol inputs are low. When low, the
input resets all stages and forces all out-
puts low.

TheCD40194Btypesaresuppliedin 16-lead
dual-in-line plastic packages (E suffix),
16-lead small-outline packages (NSR
suffix), and 16-lead thin  shrink
small-outline packages (PW and PWR
suffixes).

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY~-VOLTAGE RANGE, (Vpp)
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POWER DISSIPATION PER PACKAGE (Pp):

For TA=-559C10+1009C ... vueeunenrnnns.
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® 5V, 10-V, and 15v parametric FUNCTIONAL DIAGRAM
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B Meets all roquiromonh of JEDEC
Tentative Standard No. 138, “Stand-
ard Specifications for Description of
‘B’ Series CMOS Devices”
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DEVICE DISSIPATION PER QUTPUT TRANSISTOR
FOR Ta = FULL PACKAGE-TEMPERATURE RANGE {All Package Types)............. 100mwW

OPERATING-TEMPERATURE RANGE {Ta}
STORAGE TEMPERATURE RANGE (Tgtg)
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 = 1/32inch (1.59 £ 0.79mm) from casefor108max ......cveveenner
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........................... ~65°C to +1500C

+265°C

AMBIENT TEMPERATURE (Tp1=25°C T
! '
<
E
|
L
& 3
128 GATE - TO-BOURCE VOLTAGE (Vas)=13 v ]
hd . Il
x T
4 T T
2 1
21
x
Z s f oV
° sas
x B
S s
[ H
E H
'é 25| s v
1T
HH H
°

s ] -
DRAIN-TO-SOURCE VOLTAGE (Vpgl—v 205 2edehs

Fig. 2— Minimum n-channel output low (sink)
current characteristics.



RECOMMENDED OPERATING CONDITIONS at T4 = 25°C, Except as Noted. ORAW- To~SOURCE VOLTAGE Vpg)—V

- -0 -5 o
For maximum reliability, nominal operating conditions should be selected so = [PW=NT TewerRITRE (a8 C OO
that operation is always within the following ranges: : SATETO-SOURCE VOLTASE (Vg s f
LINITS K
CHARACTERISTIC : W oo Thia| UNITS ¢
Supply-Voltage Rénge {For Package-Temperature Range) 3 18 Vv ' A saescs Hg
- T 298
Setup Time, ts 150 170: _ i
DO, D3, SRIN, SLiNto clock 15 50 — s §
) 5 | 400 — ' tf 5
SELECT 0, SELECT 1 to clock ' 10 |220] = ieis 5
: 15 ] 130 | ~— S
. : 5 0 -1 Fig. 3—{Typical p-channel output high (source)
Hold Time, tH - 10 ] — 0 ‘mem characteristics.
DO, DO3, SRIN’ SLyN to clock 15 0
. 3 3 - ns DRAIN-TO-SOURCE .VOLTAGE (Vpg)—V
— -i8 -0 -5 []
[EMBIENT TEMPERATURE {Taje2%* ¢ T T
SELECT 0, SELECT 1 to clock 0|0 ] = e IR St st i I
15 0 _ ""=‘-To‘sdu5cs VOLTAGE (Ygg)e -5 v BeliasRrin :
5 180 | — s 3
Clock Pulse Width, tw 0|8 | - Y §
15 50 - F %
5 — 3 Oy
Clock Input Frequency foL 10 | — 6 | MHz g
15 — 1 8 s -
5 (1000 | — :
Claock Input Rise or Fall Time, 1,CL, t;CL 10 | 100 § — us 3
15 ] 100 | —
5 300 - Fig. 4—Minimum p-channel output hiaﬁ 2(:‘;:;5!69)
Reset Pulse Width, twR 10 | 200 | — ns current characteristics.
15 140 -
. AMBIENT TEMPERATURE (Ty )1=23°C
l rpHEE
CONTROL TRUTH TABLE FOR CD40194B SERIES =z SEaEpyaa: i
i HIHA TR e s¥ SR
MODE SELECT T acnon S AN i
CLOCK So S4 RESET Fe : : .
a I t
X 0 0 1 No Change ) 5 —
Q1o anm nasuglt)
J 1 1| shift Right (@0 towara Q3) r o :
- £ !
|" 0 1 1 Shift Left (Q3 toward Q0) £ ;
[ 20 40 ] I
I 1 1 Parallel Load LOAD CAPACITANCE (€)= pF 9205 - 32282
Fig. 5—Typical propagation delay time as a
X X X 0 Reset function of load capacitance,
(CLOCK to Q).
1 = High level X = Don't care
0 = Low level A = Level change "
|
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LOAD CAPACITANCE (G }— pF

2c3-20322

Fig. 6 —Typical transition time as a function
of load capacitance.
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Fig. 8—CD401948 logic diagram.



STATIC ELECTRICAL CHARACTERISTICS

R

3‘ :AMBIENT TEMPERATURE (T, }+25°C
A LOAD CAPACITANGE (C, )50 pF r I
; = ——— tc ie150F g
gto‘._ ! o
CHARAC- CONDITIONS LIMITS AT INDICATED H iﬁ ‘
TERISTIC TEMPERATURES (°C) v = !
hl' £ Car >
s T A7
s 1l %&/ ;
+25 S £ 0 A A
S &F vl /
Vo {ViN | VDD s T /J 7
M | W | o | —55]—a0]+85]+125| Min. | Typ. [ Max. 23 NP 700 R A
o T 488 T 468 T aeg 7 46457 LI
Quiescent — 0,5 5 5 5 150 | 150 —_ 0.04 5 FREQUENCY (14 )— kHz
Device — Jot0 |10 | 10 | 10 1300 [300 | — [ 0041 10 uA sacs-es!
Current, — ]015] 15 | 20 | 20 [ 600 |60C | — |} 0.04 { 20 Fig. 9—Typical power dissipation as a function
IpD Max. — |020 | 20 | 100 | 100 |3000 {3000 | — | 0.08 | 100 of trequency.
Output Low| 0.4 05 | 5 1 084061 0427036 [o51] 1 | —
(Sink) 05 o0 10| 18| 15 |11 |09 |13 | 26 | —
current, 1 45 fous | 15 | 42| 4 |28 |24 |24 68 | -
loL Min.
Output L e
uF
High 46 (05 | 5 |—064]—061-042-036-051 —1 [ — |ma | B +
(Source) 25 |o5 | 5 | —2 |—18]—13F11.15]—16]—32] — 2 sl
i Current, 95 [010| 10 | —16]—15]|—1.1|—09 |—1.3] —26 | — 3 W
loq Min. | 135 [015 | 15 | —42| —4 |—2.8 |—2.4 |—34| —68] — N o e
Output Voit] — [ 05 | 5 0.05 — | 6 (005 e "
age:low- | — 0,90 | 10 0.05 | — ] 0 Jo05 v 0
3 Level, — 015 [ 15 0.05 =1 0 [005 | ]
VoLMax. . ! €L +S0pF OR 15pF
Output Voit{ — 05 |-5. . 4,95 495 5 — m
age: High- [ — [0,10 | 10 505 985 [0 | — 1 | | |
Level,.
vonumin. | — [®% 15 14.95 14.95| 15 v e [ |
input Low [0545] — 5 15 — 1 =T1s i

Voitage, 1,9 — :g 2 — — : 3 I " oumeur I l_ ]_

ViLMax. 1.5,13.5| —
$2C3-32283

l\;‘(ﬁ:’;g':,gh 0.?,;.5 : 150 3%5 3_"5 : : Fig, 10—Dynamic power dissipation test circult.
VIH Min.  [1.5,135] — 15 " 1 1 -— -

Input

ﬁ:’::; — {018 ] 18 |01 |0 [ et |t | — fe10-5la01 | A

3-State N ' Yoo

Output 1 ) . oo 1

Leakage | 0,18 [0,18 | 18 | 20.4 | 2014 {212 [+12 | — k10—4[204 | puA s L

Current, Vss

louT Max.

P2CE-2740IRI

Fig. 11—Qulescent-davice-current test circuit.



DYNAMIC ELECTRICAL CHARACTERISTICS at TA = 25°C,

input tr, tf = 20 ng, C. = 50 pF, RL = 200 kQ

TEST
CONDITIONS LIMITS
CHARACTERISTIC Voo UNITS
_ v Min. Typ. Max.
Propagation Delay Time: 5 - 220 440
Clock to @ tpHL. tPLH 10 - 100 200
15 — 70 140
Output Transition Time 5 = 1 100 200
tTHL tTLH 10 - F S50 100
15 -— 40 80
Minimum Setup Time: tg 5 —_ 80 160
DO, D3, SR|N, SLIN to 10 - 35 70 ns
Clock 15 —_ 20 50
SELECT 0, SELECT 1 5 — 200 400
to Ciock 10 - 110 220
15 — 65 130
Minimum Hold Time: tH 5 - —85 0
DO, D3, SRIN, SLIN 10 - —25 0
to Clock 15 -_ —15 0
SELECT 0, SELECT 1 5 — —170 1]
to Clock 10 — 95 0
15 — —55 0
Minimum Clock Pulse 5 — 90 180
Width tw 10 — 40 80
15 — 25 50
Maximum Clock Input 5 3 -6 —
Frequency foL 10 6 12 - MH2z
15 8 15 —
Maximum Clock Rise or
Fall Time 5 - - 1000
t,CL, t{CL 10 — 100 us
15 — - 100
Mininum Reset Pulse
Width* 5 - 150 300
tWR 10 - 100 200
15 — 70 140 |
Reset Propagation Delay 5 - 230 480 ns
tPRHL 10 - 20 180
15 — 65 130
Input Capacitance CyiN Any Input - 5 7.5 pF

¥
INPUTL _obu'rpurs
Vi -] |
:‘v—-—- - = *
YiL - e =
- - =
NOTE:
Vg TEST ANY COMBINATION
OF INPUTS

92CS-27441R|

Fig. 12—Input-volitage test circuit.

‘f’oo
INPUTS
Voo NOTE:
'\»@.— - MEASURE INPUTS
° SEQUENTIALLY,
vss - TO BOTH Vpp AND Vs
- CONNECT ALL UNUSED
INPUTS TO EITHER
‘ Vpp OR Veg-
vss

{5 -2TAOL

Fig. 13—Input current test circuit.

TERMINAL DIAGRAM

TOP VIEW 92C5- 27603

CD40194B



|.._. 4-10

10102-0.254) 94-102
I (2.388-2 531 t
92CS-32287

Dimensions and pad layout for CD401948H

Dimensians in parentheses are in millimeters and
are derived from the basic inch diménsions as in-
dicated. Grid graduations are in mils [ 10—3 inch).

-



PACKAGE MATERIALS INFORMATION

5-Jan-2022
TUBE
T - Tube
height L - Tube length
f
W-Tube _|  _ _ _ _ _ o ___ L N .
i width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
CD40194BE N PDIP 16 25 506 13.97 11230 4.32
CD40194BE N PDIP 16 25 506 13.97 11230 4.32




MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.






