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CMOS 4-Bit Bidirectional] M@é’gmm FOR | ™—

Universal Shift Register | RECT/'GESIGNS g B et

High-Voltage Types (20 Volt Rating) s';;;_s_ S Pl
@ CD40194B Is a universal shift Features: '"fi’l‘

e osug puall i, pralel o odtumapend: ey~ 12 Mz o

coial pute and  droc ovaridng cosr w Eily stati apration e e R

are high), data is loaded Into the Synchronous parallel or serial operation - B Vgg =8

8 Asynchronous master reset

= Standardized, symmetrical cutput
characteristics

® 5V, 10V, and
ratings

B Meets all requirements of JEDEC
Tentative Standard No. 138, “Stand-
ard Specifications for Description of
‘B’ Series CMOS Devices”

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 fow.

15-V parametric

Applications:

u Arithmetic unit bus rovlstors
@& Serial/parailel conversions

TheCD40194Btypesaresuppliedin 16-lead
dual-in-line plastic packages (E suffix),

16-lead small-outline packages (NSR u General-purpose register for bus-
suffix), and 16-lead thin  shrink organized systems

small-outline packages (PW and PWR I8 General-purpose registers
suffixes).

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

Voltages referencedtoVgg Terminal) ..o -0.5V to +20V
INPUT VOLTAGE BRANGE,ALLINPUTS ... .. iiiiiiiiaciiirennennaenns -0.5VtoVpp +0.5Vv
DCINPUTCURRENT, ANYONEINPUT .. ... iiiiiiiii ittt iiiarnencaans PR +10mA
POWER DISSIPATION PER PACKAGE (Pp):

FOrTA=-550C 10 +10000 ... . vuiiiiiie it trerire s rassntncosnnsarnsanns 500mwW

ForTA=+1000C10+125°9C ........cvuvivnnninnnnn Derate Linearity at 12mW/°C to 200mW -
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE {All Package Types)............. 100mw
OPERATING-TEMPERATURERANGE {TA) ......cciiiiiieiiiinrsneannuns -550C 1o +125°C
STORAGE TEMPERATURE RANGE (Tgtg) «.o.vvuvvvvnesnieiiinioeaninannes ~659C to +1500C
LEAD TEMPERATURE (DURING SOLDERING): :

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from casefor10smax .......ccvveuvss +265°C
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COMMERCIAL CMOS
HIGH VOLTAGE ICs
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Fig. 1—Typical n-channei output low (sink)
current characteristics.
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Fig. 2— Minimum n-channel output low (sink)
current characteristics.
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RECOMMENDED OPERATING CONDITIONS at TA = 25°C, Except as Noted. DRAIN-TO-SOURCE WL;WE‘“OS'j: o
For maximum reliability, nominal operating conditions should be selecied so =~ [ *F.F‘...",‘.'.Lﬁﬁi.'.ﬂ;':ﬁ...'.:’i R
that operation is always within the following ranges: GATE TO_SOURCE VOLTASE ¢ Hfts f
LINITS o &
CHARACTERISTIC : W oo, Thac| UNITS 3
Supply-Voltage R:-inge (For Package-Temperature Range) 3 18 \ ' o b ~§
n 7 :38
Setup Time, ts 150 ?70: _ 3
DO, D3, SRIN, SLiNto clock 15 50 _ §
) 5 | 400 ] — HE 5
SELECT 0, SELECT 1 to clock 10 [220 | — i E
115 f130 | — b :
, : 5 10| ~1- Fig. 3—[Typical p-channel output high (source)
Hold Time tH lg. 3—fTypical p-o put hig
e . — . { ics.
DO, D03, SR’ SLIN to clock :g g current characteristics
. 3 3 - ns DRAIN-TO-SOURCE .VOLTAGE {Vpg)—V
— -5 -1g -8 0
SELECT 0, SELECT 1 to clock w]| o | = e s e
slolZ e I s
5 [ 180 | — HH
Clock Pulse Width, tw 10 |8 | — icit s
15 | 50 | — i T §
5 — 3 =’g
Clock input Frequency foL 10 | — 6 | MHz 3
15 — 1.8 Zis _§
5 1000 | — 5
Clock Input Rise or Fall Time, 1,CL, tCL 10 {100 } — | us 5
15 100 —_
5 300 - Fig. 4—Minimum p-channel output h:;.ir z{“;!olﬁrce)
Reset Pulse Width, twr 10 | 200 | — ns current characteristics.
15 140 - : ’
- AMBIENT TEMPERATURE (Ty )=25°C
i s
. 7 T T
CONTROL TRUTH TABLE FOR CD40194B SERIES T T H
E: % } v By PLY peEEuN
MODE SELECT = R JoLtate i
et —_ £ 1
cLock so S RESET ACTION e : S
S :
X 0 0 1 No Change g Tov
Q 00 et Frrr 18
g 1 0 1 Shift Right (QC toward Q3) 5 ’
- 2 H
' 0 1 1 Shift Left (Q3 toward QO) £ B
e
.J‘ 1 1 Parallel Load ° m|.onm ca::t:l'mucz (C1=pF - !
Fig. 5—Typical propagation delay time as a
X X X 0 Reset function of ipad capacitance,
{CLOCK to Q).
1 = High level X = Don't care
0 = Low level A = Level change .
L
3
£
7
g

LOAD CAPACITANCE (Cy 1—pF

2CS-MIRE

Fig. 6 —Typical transition time as a function
of load capacitance.
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Fig. 8—CD401948 logic diagram.
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STATIC ELECTRICAL CHARACTERISTICS O WNBIENT TEWPERATORE [T, T75E°C
A LOAD CAPACITANGE (C, )50 pF r I
B /
o !
CHARAC- CONDITIONS LIMITS AT INDICATED H ;L
TERISTIC TEMPERATURES (°C) v = !
hl' £ Car >
s T A7
s 1l %&/ ;
+25 S £ oy A
S S 24
vo {viN | VoD S99 S
v |V | V| —55]—40| +85|+125| Min.| Typ. | Max. tel LY
o t 488 7 968 T A6, sedl T 469,
Quiescent — 0,5 5 5 5 150 150 —_ 0.04 5 FREQUENCY (14 ]— kHz
Device — Jo1o ] 10 | 10 | 10 300 [300 | — | 0.04 | 10 uA saesmaTEn
Current, — 1015 15 | 20 | 20 ) 600 | 600 | — | 004§ 20 Fig. 9—Typical power dissipation as a function
Ipp Max. — 1020 )| 20 | 100 | 100 | 3000 {3000 | — | 0.08 1 100 of trequency.
Output Low| 0.4 0.5 5 064 | 0.61 | 0.42 |0.36 | 0.51 1 -
(Sink) 05 |010 [ 10 18 15 1.1 0.9 13 26 _
Current, 1 45 fo15| 15 | 42 | 4 |28 |24 |34 68 | —
loL Min.
Output AN Vi
uF
High 46 |05 | 5 |—0.64|—061-0.42/-036—051 —1 | — [mA : =l 5 1
(Source) 25 o5 ] 5 | —2 |~18]—13}1.16]—16]—32] — 2 sl
. Current, 9.5 |0,10 10 | —16|—15|—1.1]|—09|—1.3| —26 | — 3 ': %("IFL
loH Min. [ 135 0,15 | 15 | —4.2| —4 |—28 |—24 |—34| —68] — N o e
Qutput Voit{ — 0,5 5 0.05 —_ Q 0.05 & i~
age:Low- | — [0,10 | 10 0.05 | — ] 0 [005 I
B Level, — 10,15 | 15 0.05 - 0 0.02 | i
’ VoLMax. : - CL-SOv:DRISpF
Output Voit{ — 05 |-5. . 4,95 495 5 — m
age: High- [ — [0,10 | 10 505 955 [0 | — ] | | |
Level,.
vouMin. | — |%18] 18 14.95 14.95| 15 v e [ |
input Low [0545[ — | 5 15 — 1 = [1s i
Voitage, 1,9 — 10 3 —_ — 3 :
ViLMax. [15135] — [ 15 4 - — ] 4 " m_._] l_ ,EJE
Input High [0.545] — 5 3.5 35 | — — ’ A
Voltage, 79 — 30 7 7 — — Fig, 10—Dynamic power dissipation test circuit.
VIH Min.  [1.5,135] — 15 " 1 1 -— -
Input
Current i
—_ _ —5 .
Iy Max. 0,18 | 18 :9;0:1 +0.1 | =1 +1 +10 =01 | uA
3-State i ' Yoo
Output 1 . . oo 1
Leakage | 0,18 (0,18 | 18 | +0.4 | 204 {212 [£12 | — [10—4[204 |puA s L
Current, Vss
louT Max. '
Vss
P2CS-2T40IRI
Fig. 11—Qulescent-daevice-current test circuit.
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DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C,
input tr, tf = 20 ng, C. = 50 pF, RL = 200 kQ

Arrow.com.

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
3-441
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NOTE:
vss TEST ANY COMBINATION
OF INPUTS

92CS-27441R|

Fig. 12—Input-volitage test circuit.

‘f’oo
INPUTS
Voo NOTE: s
o @ MEASURE IN
9 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.
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|.._. 4-10 -
(0.102-0.254) .

94.- 102
I (2.388-2 531 t

92CS-32287
Dimensions and pad layout for CO401948H

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).

-

3-442


http://www.arrow.com

’- PACKAGE OPTION ADDENDUM

TEXAS
INSTRUMENTS

www.ti.com 10-Dec-2020

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
CD40194BE ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type -55to 125 CD40194BE

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (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 O
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.

b TExAS
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated
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