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CMOS Dual 64-Stage
Static Shift Register

High-Voltage Types (20-Voit Rating)

8 -CD4517B dual 64-stage static shift
register consists of two independent registers
each having a clock, data, and write enable
input and outputs accessible 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 threugh a low-to-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:

® Low quiescent current — 10 nA/pkg (typ.)
at VDD =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

u Standardized, symmetrical output
characteristics

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

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

4

Applications:

® Time-delay circuits
® Scratch-pad memories

= General-purpose serial shift-register
applications

- CD4517B Types

TERMINAL ASSIGNMENT

€4-B17
SHIFT
REGISTER

WE < 0-- 016---Q32- - 048---Q64
WE= I----DIT--- 033~ --D49- ~HiZ

|OF 2 SHIFT REGISTERS. TERM Nos
IN PARENTHESES ARE FOR 2 ND HALF

e _——
Qs —— ! 16—Vpp
Q4B —1 2 15 —Qleg
WE‘ - 3 14 —-Q4a8p
CLy,—1 4 13 —WwEg
Q64 , —~ 5 12 —cLg
3z, ——6 1l [—Q64g
0p — 7 10 f——Q32g
Ves T 8 9+—0g
TOP VIEW 9205- 31097
MAXIMUM RATINGS, Absolute-Maxil Vali

DC SUPPLY-VOLTAGE RANGE, (Vpp)
Voltages referenced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS
DG INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Pp):

ForTa==-550C 10 +100%C .. ... o it e et e e

ForTp =+100°Cto +1259C. ..
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

Vpo* 16

vege 8

92CS5- 30371

TERMINAL ASSIGNMENT

500mW
Derate Linearily at 12mW/9C to 200mwW

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All PackagaTypes) ..........cccveevnnnnnnnn. 100mW
OPERATING-TEMPERATURE RANGE [ L Y -559C to +125°C
STORAGE TEMPERATURE RANGE (Tgig) ... oveieivretantiitiininiiiiennn . -659C fo +1500C
LEAD TEMPERATURE (DURING SOLDERING}:

Atdistance 1/16 % 1/32inch (1.59 £ 0.79mm) from case for 108 MAX .« v\ vvvnn e srrnrnoe e, +265°C

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, neminal operating conditions should be sefected so that
operation is always within the following ranges:
LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range {(For T4 = Full Package 3 18 v
Temperature Range)
TRUTH TABLE
Write Stage 16 Stage 32 Stage 48 Stage 64
k
Cloc Enable Data Tap Tap Tap Tap
0 ] X Q16 Q32 Q48 Q64
0 1 X Zz z Z P4
1 0 X Q16 Q32 Q48 Q64
1 1 X b4 F4 z z

- 0 Di in Q16 Q32 Q48 Q64

—_— 1 Dl in D17 In D33 in D49 In z

—~—— 0 X Q16 Q32 Q48 Q64

N —— 1 X z z z Z

X = Don't Care
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Fig. 1—CD4517B functional biock diagram (one halt).
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CD45178B Types

STATIC ELECTRICAL CHARACTERISTICS RN TERdeRaTRE (T B8 R TR
LU « ; i :
E T
! T i { 1
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (9C) :“ }'ac b T -1
= GATE-TO-SOURCE VOLTAGE{\gg)®i5 V e
TERISTIC . , R : e i
Vo | Vin|VDD ‘ +25 s 3, B e
v) {v) [ (vi| —55 | —40 +85 {+125 |Min. | Typ. |Max. F ! ; =
-~ ny
. — 0,5 5 5 5 150 101 — .| 004 - B § f aar:
Quiescent = —_— £ 1o t 1
Device - Jo1|1w| 10| 10][ 300 300]- 004 10],4] 2" :
ICU"engt- ~ |o1s{ 15| 20[ .20| eo0| 60| | o004 20 SoHE : e :
ax. - . = THHHH HH HHE g
Db - 0,20 20 100 100 3000 3000 — 0.08 | 100 ° 5 X r:
DRAIN-TO-50URCE VOLTAGE (Vps)—V gite anmas
Output L 04 0,5 5| 064 061 042 0.36| 051 11 — -
utput Low Fig. 4—Typical n-channel output low (sink)
(Smk)Current 0.5 0,10¢ 10 1.6 1.5 1.1 0.9 1.3 26| - | current characteristics.
toL Min. 15 |o1s5] 15| 42{ 4| 28] 24| 34| 68 - ;
B B AMBIENT TEMPERATURE (Ty)=25°C ll 1
Output High 4.6 0,5 5 {-064|-061 [ -0.42|-0.36 | -0.51 -1 — |mA +
(Source) 2.5 05 5| -2[ -18] —13]-118] Z16] 32| - B :
Current, 95 {010] 10| -16] —1.6| —11] -89 —1.3] —26] - $ } 5
IgH Min. - ; [ sess GATE -TO- SOUACE VOLYAGE (Vgsi (5 v 1]
135 |015( 15 | -42| -4| -28| -24| —34] -68| - & P
- 3 o4 1 B | 1| 1}
Output Voltage]_~ 05| s 0.05 - 0005 : HE S
Low-Level, - Jo10] 10 0.05 - 0005 2 8a
Vor M Z e
oL Max. - Jo1s5] 18 0.05 - 0l00s| | [ ouw
a - |
- 2 2 e =
Output - 05| 5§ 495 4.95 5| - 3’ - HH: S5
Voltage: ) it T [Tl
High-EeveI, —~ 0101 10 9.95 9.95 0] - ° DRAN-TO- SOURCE VOLTAGE VDSi—V secs 2anian E ;
Von Min, - 0,15 | 15 14.95 : 1495 15| - o
0 _ Fig. 5~—Minimum n-channei output low (sink} 8 x
Input Low 0545] - 5 1.5 - - 151 . current characteristics.
Vol 1.9 - 10 3 _ _ ..
VO tﬁe " - - DRAIN- TO-SOURCE VOLTAGE (Vpyg)—¥ -
1L Max. 1.513.5| — 15 4 — - 4 -5 -10 -5 ©
- \ AMBIENT T‘E‘MPERQIYUPE(TA}-ZE'JIIL{“HEIH 5!
Input High 0545 - 5 3.5 ’ 35 — — GATE—TO-i;l;l};éé‘v‘O‘LTAt‘Ei%{lus‘Si}slfl«] ! . F
T SA BN RSERSE RS PPY YR R ARSI =
Voltage, 1.9 - 110 7 7 - - SRR 3
V|H Min. T H .__.:_,02
15,138| - | 15 1t 1 -1 = ittt o s
Input Current ~ i B _ ) : fises Sante syyne> 3
Iy Max. - loas |18 |20t [ xo1 | 17 | 21 | - |£10-5]0.1|pA| e i Leog
: R
3-State H i : s
Qutput LA 0E
Leakage 0,18 | 0,18 | 18 [+0.4 | 04 | +12 | 212 — |£107%] 0.4| uA i :
Current HH 3
lgyT Max. Hite Sics zerzons
Fig. 6—Typical p-channel gutput high (source)
current characteristics.
DRAIN-TG-SOURCE VOLTAGE (Vpsi—V I i
5 -0 . ° z | AMBIENT TEMPERATURE (T )-25°C ! ¥
AUBIENT TEWPERATURE (TaJ=28+C HHTTTELT] n t 1 .
GATE 70 SOURCE VOLTAGE (Vgg)e-5 V. £ 20 ; ]; : T 15
H 3 2 Tt it I3
s 3 T
o é z supPLY VOLTAGE ML ! : ;
B RN ;
E sy ! g I
g T
& 1
2 <] 20 40 60 80 00
guans e LOAD CAPACITANCE (Cy)—pF LOAD CAPACITANCE (Cy )~ pF
PACIT-2432IR2 92C5-+32761 92C5-24322
Fig. 7—Minimum p-channel output high Fig. 8—Typical propagation delay time as a Fig. 9—Typical transition time a a function
(source} current characteristics. function of load capacitance. of load capacitance.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T» =26°C; Input ty, ty=20ns, '- AMBIENT TEMPERATURE(Tp 125 't
CL = 50pF, Ry = 200 k@ . BRIy §7<
1 \°\ 47
TEST T 207
E) S I
CHARACTERISTIC | conpmons | YOO ™ [y Toye. [ man | UNTS| & 0 | 7w
= Vi o4 |
Propagation Delay Time: 5 — | 200 | 400 g'"a*f“"ﬁf A :
CL to Bit 16 Tap 10 — [ 110] 220 ns 5 ;7?4 ) cLes0pF —— | |
tPHL, tPLH 15 — | 90| 180 N AR & i
3-State Output, WE to BIt 5 T 75| 150 R
16 Tap tpnz, tpLz; tpzH, 10 — 40 80 | ns ,/ bt i
fPZL (See Note) 15 - 30 60 0 ' : il llm : l cel, 2 es8 2
Output Transition Time 1{5) - 128 fgg ns FREQUENCY (1) XHr o~ se7er
t ,t - Fig. 10—Typica! power dissipation as a
THL: *TLH 15 — 40| 80 function of frequency.
Write Enable-to-Clock 5 g ed B
Setup Time 10 -~ — ns
15 0 -15] — Yoo o
Data-to-Clock 13 38 g _ ns :c‘-LI;
Setup Time, tg 15 ol ol — 0 o IH &6 I;Cl—:
o L
Minimum Write 5 - 50 | 100 —{WE =
Enable-to-Clock 10 — | 25| s0 ns TI&
Release Time 15 — | 20] 40 Q N
Minimum 5 - 100 | 200 ) G ';; 032 048 Gea
Data-to-Clock 10 — 50 { 100 ns Vs T
Hold Time, ty 15 — | 25| so i’.%-r-—_;., 1111
5 — | %0 | 180 III1
Minimum Clock Pulse +
Width. t 10 - 40 80 ns
W 15 — 25| 50
5 3 6 . REPETITIVE WAVEFORM
Ma":"r'em:':ng'°°fk Input 10 6 | 12 — [ MHe N\
quency. oL 15 8 | 15 — von
. R 5 D v,
Maximum Clock Input Rise {f=172 to) $s
or Fall Time, YeoLtreL 10 UNLIMITED us 92C3-32766
: 15 Fig. 11—Dynamic power dissipation test
Input Capacitance Cpy Any Input — [ 5 I 7.5 pF circuit and waveforms.

NOTE: Measured at the point of 10% change in output with an output load of 50 pF, RL = 1kQ to
Vpp for tpz|. tprz and R = 1 kR to Vgg for tpry, tpyz-

Yoo

Voo T
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°
Vss

(o)

Vss

92CE- 27401 R|

Fig. 12—Quiescent-device-current test circuit.

T
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-] ree
vIH = -
Mo -] b +
vIoL <] = =
] N =
{ NOTE:
Vss TEST ANY COMBINATION
- OF INPUTS
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92CS-27441R1

Fig. 13—Input-voltage test circuit.

Fuo
INPUTS |
Voo - NOTE:
e @ - - MEASURE INPUTS
o SEQUENTIALLY,
Vs$ - TO BOTH Vpp AND Vgg:
CONNECT ALL UNUSED
INPUTS TG EITHER
i Vpp OR Vgg-
Vss

92CS-27402

Fig. 14—input current test circuit.
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Dimensions and pad layout for CD45178.

Dimensions in parentheses are in miliimeters
and are derived from the basic inch dimen-
sions as_indicated. Grid graduations are in
mils (103 inchy.
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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 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.
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