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CMOS Dual 64-Stage
Static Shift Register

High-Voltage Types (20-Volt Rating)

8 -CD45178B dual 64-stage static shift
register consists of two independent registers
each having a clock, data, and write enable
input and outputs accessibie at taps following
the 16th, 32nd, 48th, and 64th stages. These
taps also serve as input points allowing data
to be inputted at the 17th, 33rd, and 49th
stages when the write enable input is a logic
1 and the clock goes through a low-te-high
transition. The truth table indicates how the
clock and write enable inputs control the
operation of the CD4517B. Inputs at the
intermediate taps allow entry of 64 bits into
the register with 16 clock pulses. The 3-state
outputs permit connection of this device to
an external bus.

The CD4517B is supplied in 16-lead hermetic
dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic pack-
ages (E suffix), and in chip form (H suffix).

Features:

u Low quiescent current — 10 nA/pkg (typ.)
atVpp=5V

® Clock frequency 12 MHz (typ.) at
VDD =10V

& Schmitt trigger clock inputs allow operation
with very slow clock rise and fall times

= Capable of driving two low-power TTL loads,

one low- power Schottky TTL load, or two
HTL loads

® Three-state outputs

® 100% tested for quiescent current at 20 V

® Standardized, symmetrical output
characteristics

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

® Meets ail requirements of JEDEC Tentative
Standard No. 13B,'Standard Specifications
for Description of ‘B’ Series CMOS Devices™

Applications:

® Time-delay circuits
® Scratch-pad memories

® General-purpose serial shift-register
applications

CD4517B Types

TERMINAL ASSIGNMENT CLOCK 64-817
s DATA(DL SHIFT
WRITE REGISTER
Qe—— | 16—Vpp ENABLE
Qa8 — 2 15 t~—Ql6g 5(11)
WE,— 3 14 —Q48g WE 1 0-- QI6---Q32 - -048---Q64
cL,— 4 13 —wep WE = |----DIT---D33- --D49- -HiZ
Q€4 , —-1 5 12 —CLg 10F 2 SHIFT REGISTERS. TERM. Nos
a3z, —— s 11 —asag IN PARENTHESES ARE FOR 2 N0 HALF
0p— 7 0 ——Q32g Vpp* € Vg5 8
VSS —_ 8 S Dp
TOP VIEW 92Cs- 31097 92c8- 30371

TERMINAL ASSIGNMENT

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

Voltages referanced to VagTerminal) .. ... .. et e e e -0.5Vto +20V
INPUT VOLTAGE RANGE, ALLINPUTS ...ttt et e -0.5Vto Vpp +0.5V
DG INPUT CURRENT, ANY ONE NPT i e e e +10mA
POWER DISSIPATION PER PACKAGE {Pp)

FOrTa==-550G10+100%C .. ..o ittt e e e e e 500mW

ForTa=+1009C104+125%C. ... ..coiviiinin i, Derate Linearity at 12mW/0C to 200mw
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)............. bererraanaae 100mwW
OPERATING-TEMPERATURE RANGE AL -559C to +125°C
STORAGE TEMPERATURE RANGE (T, L) -65°C o +150°C
LEAD TEMPERATURE (DURING SOLDERING});

Atdistance 1/16 £ 1/32inch (1.59 + 0.79mm) from ¢ase for 108 MAX .. .. ..vevrennnnerrennon ., +2659C
RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

LIMITS
CHARACTERISTIC UNITS
MiIN. MAX.
Supply-Voltage Range (For Ta = Full Package 3 18 v
Temperature Range)
TRUTH TABLE
Write Stage 16 Stage 32 Stage 48 Stage 64

Clock Enable Data Tgp Tg p Tg:) Tg:

0 1} X Q16 Q32 Q48 Q64

0 | X Y4 z Z Z

1 0 X Q16 Q32 Q48 Q64

1 1 X z 2 r4 2

- 0 Dl In Q16 Q32 Q48 Q64

—_— 1 D! in D17 In D33 1In D49 In z

N~ 0 X Q16 as2 48 064

N— 1 X z z z 2

X = Don’t Care Z = High Impedance
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Fig. 1—CD45178 tunctional block diagram fone hait).
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Fig. 3—Dynamic test waveforms.
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STATIC ELECTRICAL CHARACTERISTICS T e TememaTRe (Va5 R T TTITI
U < e :
E T T
! i T T
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) :l 3 : st 4
" . = GATE-TO-SOURCE VOLTAGE.(\ggh=i5 v ry
TERISTIC : . bt I i s Y
Vo | Vin|Vop +25 s £ i
. = 20| 1.z LT 11
V) V) | (v} —55 | —40 +85 |+125 |Min. | Typ. |Max. = ! ; =
- 0¥
. - 0,5 5 5 5 150 150 ¢ — 0.04 5 g & I ]
Quiescent = — - o 3 !
Device — 0,10| 10 10 10 300 300 - 004 | 10 uA 2 H H -
Current, - |o1s| 154 20/ .20 600 e00| - | 004 20 ST st : E
Ipp Max. ' ‘ e a4 }
- 0,20 20 100 100 (. 3000 3000 | — 0.08 ; .100 o s : #
- - - DRMN—TO—SOUR_C_E VOLTAGE (Vpg) —V 9ite Sanpa.
Outout L 0.4 05 5] 064 0.61 042} 036 051 11 — o
utput Low - Fig. 4—Typical n-channei output low (sink)
(Sink)Current| 05 10,10} 10| 16 15| 11} 09| 13] 26| - current characteristics,
tou Min. 15 |ois[ s | a2] 4| 28] 24| 34| e8| - ,
B - AMBIENT TEMPERATURE (Ty)=25°C +
Output High 4.6 0,5 5 |1-064|-061 | -042|-0.36 |-0.51 -1 — ImA + "
(Source) 25 05! 5| -2/ -18] —13]-118] 16| —32| - g S
Current, 9.5 010, 10 | -1.6| -1.6| =11} 09! —1.3] -26| - £ i 4 3
IoH Min. - ; [ eees: GATE - TO- SOURCE VOLTAGE (Vgs)+(5 v 1]
136 [015) 15 | —42| -4 -28] -24] —34] —68] - & T
| 0 B 3 s 1 I 1| 1}
Qutput Voltage:l— 05] 5 0.05 _ 0005 i , panssas T !
Low-Level, - 0,10 | 10 0.05 - 0|0.08 z 3§
o
Vo Max - Jo15] 15 0.05 - oloos| | |5 HE
5 28 T
Output - 05] 5 4.95 4.95 5| — 3 ’;’i :
Voltage: ) t 17 f
High-lg_evel, - 0.10] 10 9.95 9.95 0] - ° ORAW-TO~ SOURCE VOLTAGE WoSI—¥  gecsozecre
Van Min, - 0,15] 15 14.95 1495 15| -
OH Fig. 5~~Minimum n-channel output low (sink}
Input Low 0545 — 5 1.5 - -} 15 current characteristics.
Vol 1.9 - 10 3 — — 3
VO t?\';"e T - DRAIN-TO- SOURCE VOLTAGE (Vpgl—V
1L Max. 1.5135| ~ | 15 4 - - 4 “is -0 -5 o
A AMBIENT TEMPERATURE(TA) 25'3_“_{“}}“” THH
Input High 0545 - 5 35 35 - - GATE 70~ SOURCE VOLTACE (sz)J-lsiffq] T, ?
HEHS T L. T 3]
\\jolt:;gg 1,9 - 10 7 7 - - 10 1j H ‘ ¥t o0 5|
tH™N- hisaas] - s 11 1 -1 = I *E‘
Input Current : : jS8esbeats srrer oy 3
Iy Max. ~ foas |8 o | 2o | 2| 21| o [210-5] 201 uA L ol g
St ratiih : I
3-State i 3 ! : i
Qutput i 7 s 0%
Leakage 0,18 | 018 18 |04 |04 | +12 | *12 - 1074 t0.4| uAl R
Current H 3
lgyT Max. Lt S2c5. 2evz0Rs
Fig. 6—Typical p-channel cutput high (source)
current characteristics.
ORAIN- T?I:DURCE VOL;AGE (VDS)‘_‘V 2 2 AMBIENT TEMPERATURE (Tp }=25C % % A BIENT TEMPERATURE (Ta)-
ANBIENT TEMPERATUAE [Tals z5'c}_{_}_{ﬂ} HH L i ; 2
pherzRraAnRangreRARAARLA RS A L B : : ; T ,'g
S £ {HE e 5
a2z " e : Z
g z T VoLTact (voo) =/ i ;
sl 1 :]g : HHﬁHT 4 '5-
o =
I é [+ ‘?V : g
=15 v " g I
5 :
&
5 o 20 3] 3] 00
SEERE 3 LOAD CAPACITANCE {C| J—pF 1LOAD CAPACITANCE (G )~ pF
92Cs-3276! 920524322

520§ 243212

Fig. 7—Minimum p-channe! output high
(source) current characteristics.

Fig. 8—Typical propagation delay time as a
function of load capacitance.
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Fig. 9—Typical transition time a a function
of load capacitance.
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CD45178B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 =25°C; Input t,, t;=20ns,
Cp = 50pF, Ry = 200 k@

TEST
CHARACTERISTIC conpimions | Y00 ™ in T yp. | Max.| UNITS
Propagation Delay Time: 5 — | 200 | 400
CL to Bit 16 Tap 10 — 110 | 220 ns
tPHL. tPLH 15 — 90| 180
3-State Qutput, WE to Bit 5 —- 75 | 150
16 Tap tppz, tpLz: tpzH, 10 — 401 80 ns
tpzL (See Note) 15 — | 30| 60
. I 5 — 100 | 200
Output Transition Time 10 B 50 | 100 ns
ITHL tTLH 15 — | a0l 80
Write Enable-to-Clock 5 g -501 —
Setup Time 10 -8 - ns
15 0] 15| —
Data-to-Clock 5 20 o1 —
Setup Time, t 10 o 9 — ns
LR 15 10 0 —
Minimum Write 5 — 50 | 100
Enable-te-Ciock 10 — 25 50 ns
Release Time 15 — 20 40
Minimum 5 — 100 | 200
Data-to-Clock 10 — 50 | 100 ns
Hold Time, tH 15 — 25 50
Minimum Clock Pulse 5 - 90 | 180
Width, t 10 - 40 | 80 ns
1 W 15 — |1 25| 50
. 5 3 61 —
Ma;:ntrnglocfk Input 10 6 12 _ MHz
quency foL 15 8 | 15| -
5
Maximum Clock Input Rise
X 10 UNLIMITED us
or Fall Time, YoL troL 15
Input Capacitance Cjy Any Input — [ 5 I 7.5 pF

NOTE: Measured at the point of 10% change in output with an output load of 50 pF, RL = 1 kQ to

Vpp for tpz, tppz and R = 1kQ to Vgg for tpzy, tpHz-
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92CS-27441R1

92C%-27401R)

Fig. 12—Quiescent-device-current test circuit.
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Fig. 13—Input-voitage test circuit.
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Fig. 10—Typical power dissipation as a
function of freguency.
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Fig. 11—Dynamic power dissipation test
circuit and waveforms.
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Fig. 14—input current test circuit.
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10 20 30 40 50 €0 TO BO SO 100 10 120 130 I40”|43

4-10
(0.102-025%4) . .

——140-148
- (3.556-3.759)

Dimensions and pad layout for CD45178.,

Dimensions in parentheses are in miilimeters
and are derived from the basic inch dimen-
sions as indicated. Grid graduations are in
mils (1073 inch).
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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.

Tl 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 or implied, 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
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