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SCHS107

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-load 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 toading, 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
registar is inhibited when both mode con-
trol inputs are low. When low, the
input resets all stages and forces all out-
puts low.

The CD401948 types are supptied in 16-
lead ceramic dual-in-line packages (D and
F suffixes), 16-lead dual-in-ine plastic pack-
ages (E suffix), and in chip form (H suffix).

The CD40194B is similar to industry types
340194 and MC40194,
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Features: e

Medium-speed: { 12 MH e 2
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. Synghst:nocu:%.:ulrc? or serial operation  **"*°' {u Mo

8 Asynchronous master reset

® Standardized, symmetrical output
characteristics

= 5V, 10-V, and 15-V parametric
ratings

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

Applications:: T

3 Arithmetic unit bus registers

@ Serialiparailel conversions

u General-purpose register for bus-
organized systems

B General-purpose registers

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced to Vgg Terminal) .......
INPUT VOLTAGE RANGE, ALL INPUTS .......
DC INPUT CURRENT, ANY ONEINPUT ........
POWER DISSIPATION PER PACKAGE (Pp):
=550C10+1009C ......c.ceevhtenn
ForTa=+100°Ct0+125°C ..............

ForTa=

................................

......................................

......................................

DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE {All Package Types)............. 100mw
OPERATING-TEMPERATURE RANGE {TA) +. v vovveirinineeiiiinranneassnns -55°C to +125°C
STORAGE TEMPERATURE RANGE (Tgtg) ++vvvvevrrirevnnnnniniciiiinnaan, -650C 10 +1509C
LEAD TEMPERATURE (DURING SCLDERING):

Atdistance 1/16 x 1/32inch (1.59 £ 0.79mm) from casefor10smax...........eueen +2850C
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Fig. 1—Typical n-channel output low (sink)
current characteristics.
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Fig. 2— Minimum n-channel output low (sink)
current characteristics.



RECOMMENDED OPERATING CONDITIONS at Ta =

. CD401948B Types

25°C, Except as Noted.

For maximum reliability, nominal operating conditions should be selected so
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TRANSITION TIME (TRt TLH— 0%

that operation is always within the following ranges: oATE 7O S0undE VouTade ¢ Hf _?_
i
vDD |__LIMITS o 3
CHARACTERISTIC V) [™in. | Max. UNITS £
Supply-Voltage Hénge (For Package-Temperature Range) 3 18 \ intases:ss ;%
5 | 100 | — §
Setup Time, ts 10 70 _ i
DO, D3, SRN, SLiNto clock s | so | — R :
5 | 400 | — b
SELECT 0, SELECT 1 to clock 10 | 220] — i E
15 . 130 — B 209243209}
i 3 0 - Fig. 3—[Typical p-channel output high (sourco)
Hold Time tH
T, 1 0 - current characteristics.
DO, D03, SRyN' SLN to clock 12 0
. 5 0 — ns DRAIN-T0-SOURCE VOLTAGE (vpgi—V
— —IQ -5 0
_——#. T T
SELECT 0, SELECT 1 to clock 0| o | = A L .’,’. ,°. nitisianniseanest,.
5 0 _ GATE TO-SOURCE VOLTAGE (Vggm -8 v a2t H g
5 | 180 | — ., 3
Clock Pulse Width, tw 10 80 —_ HH E
15 50 - F g
5 — 3 "g
Clock input Frequency foL 10 | — 6 | MHz g
15 e ' o) o E
5 {1000 | = 5
Clack Input Rise or Fall Time, t,CL, t{CL. 10 100 | — | wus F
15 {100 | —
5 300 - Fig. 4—Minimum p-channel output mg:;: zf.;:)ﬁrce)
Reset Pulse Width, twRr 10 | 200 | — ns current characteristics.
15 140 —
o |AMBIENT TEMPERATURE (Ta )=25°C
! S
CONTROL TRUTH TABLE FOR CD40194B SERIES =z Bt e ¥ H
Py HHHT I S e s v
MODE SELECT = T st el e
3 H T
cLock So Sy RESET ACTION e : S
3 HH :
X 0 0 1 No Change 8 o
o 100 e eesugl:] ;
g 1 0 1 Shift Right (Q0 toward Q3) § :
Ny 0 1 1 Shift Left (Q3 toward Q0) £ ft
[] 20 40 100
I 1 1 Parallel Load LOAD CAPACITANCE (G 1-pF 9205-32282
Fig. 5—Typical propagation delay time as a
X X X 0 Reset v function of load capacitance,
{CLOCK to Q).
1 = High level = Don't care
0 = Lowlevel = Level change

LOAD CAPACITANGE {Cy }—pF
2CS-MIXT

Fig. 6 —Typicai transition time as a function
of load capacitance.
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Fig. 8—CD401948 logic diagram.
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CD401948B Types

STATIC ELECTRICAL CHARACTERISTICS

5

FAMBIENT TEMPERATURE [T, }223°C

?; 4| LOAD CAPACITANCE (C )50 pF r I
; 2l —=——— tc iet50F 7 !
.gm“- ’ L/ ‘
CHARAC- CONDITIONS LIMITS AT INDICATED § M ;
TERISTIC TEMPERATURES (°C) U : ;L
N g Y= A
1 < 4 &
T 5 o V
+25 ) § A s /
S & //
Vo {VIN | VDD s T /) 4
v | ™M | V)| —55]—40 | +85-|+125| Min.| Typ. | Max. ol LY
- ol 2 ‘..l 2 “10 2 Qﬁl",z! ‘6‘|D:’a Jﬁalo‘
Quisescent — 0,5 5 5 5 150 | 150 — | 0.04 5 FREQUENCY (f4]— kHr
Device — Jo10 ] 10 | 10 T 10 T300 [300 | — [o04] 10 uA seesTnE
Current, — 1015 15 | 20 | 20 ] 600 |60C | — | 0.04 { 20 Fig. 9—Typical powsr dissipation as a function
Ipp Max. — 10,20 | 20 100 | 100 | 3000 {3000 { — | 0.08 1 100 of frequency.
Qutput Low| 0.4 0,5 5 064 | 0.61 |1 042 |0.36 | 0.51 1 —
(Sink) 05 |00 | 10 16 15 1.1 0.9 13 26 -
Current, | 15 To15| 15 | 42 | 4 |28 |24 |34 68 | —
lot Min.
Output A Y
0. 1uF
High 46 105 | 5 |—064/—061|-0.42} 038051 —1 | — [mA — LI
(Source) 25 [05 ]| 5 | —2 [—1.8[—1.3}-1.156]—18] —32 ] — TR I
. |Current, [795 [0,10 [ 10 | —1.6[—1.5]|—11 |—08 |—1.3] =26 | — SO L
. loq Min. [ 135 [0,15 | 15 | —4.2| —4 |—28 |—2.4 |—34| —68 | — D I P
Output Volt] — ] 05 | 5 0.05 — [ 0 |005 . nH
age: Low- — Jo,00 [ 10 0.05 . = 0 ]0.05 T oH
o Level, — ]6156 | 15 0.05 — 0 005 | | i
VoLMax. . ! CL *S0pF OR 15pF
Output Volit{ — 0,5 5. 4,95 4.95 5 —_ CL—__H__J-—IJ—.‘_J_L
age: High- [ — [0,10 | 10 555 985 10 | — ] | ' |
Level,.
Vo Min. 015 | 15 1495 1495 15 v aee [ T
input Low [05,45] — 5 15 — 1 =115 | | |
Voitage, 1,9 — 10 3 — — 3 K
ViLMax. 1.5,135| — 15 4 - — 4 i s l L nca};un
I\;\;J'::gl-:gh 0.?,;.5 : 150 3%5 3_"5 : : Fig, 10—Dynamic power dissipation test circult.
ViH Min. [15135] — | 156 1 T =1=
Input
Current :
— - —5 .
IIN Max. 0,18 | 18 :tO.‘1 [ +0.1 | %1 +1 +10 0.1 | uA
3-State ' : Voo
Output . Voo 1
Leakage 0,18 [0,18 | 18 | 0.4 204 |+12 [+12 | — k104|204 | uA N PTS
Current, Vs
louT Max. )

Vs
P2CS-2740IRI

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

3-440



CD401948B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C,

input t, tf = 20 ns, C|. = 50 pF, RL = 200 kQ

TEST
CONDITIONS LIMITS
CHARACTERISTIC vbb UNITS
_ v Min Typ. Max.
Propagation Delay Time: 5 - 220 440
Clock to Q tpHL. tPLH 10 - 100 200
15 — 70 140
Output Transition Time 5 - 100 200
tTHL, tTLH 10 — F 50 100
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 fcL 10 6 12 — MHz
15 8 15 —
Maximum Clock Rise or
Fall Time 5 - - 1000
t,CL, tCL 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 CiN Any Input - 5 75 pF
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Fig. 12—Input-voltage test circuit.

‘,’oo
INPUTS
Voo NOTE:
'\,@_. -l MEASURE INPUTS
° SEQUENTIALLY,
ves - TO BOTH Vpp AND Vgg:
- CONNECT ALL UNUSED
INPUTS TO EITHER
‘ Vpp OR Vgs-
vss
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Fig. 13—Input current test circuit.
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TERMINAL DIAGRAM

[ COMMERCIAL CMOS
HIGH VOLTAGE ICs

TOP ViIEW 9205~ 27603

CD40194B



CD401948B Types

|.._. 4-10
(0.102-0.254)

102
I (2.388-2.991) 1
92C8-32287
Dimensions and pad layout for CO401948H

Dimensions in parenthesés are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (103 inch).

g
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



