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CMOS Dual 4-Stage
Static Shift Register

With Serial Input/Parallel Qutput
High-Voltage Types (20-Volt Rating)

B CD4015B consists of two identical,
independent, 4-stage serial-input/parallel-
output registers. Each register has indepen-
dent CLOCK and RESET inputs as well as
a single serial DATA input. Q" outputs are
available from each of the four stages on
both registers. All register stages are D-type,
master-stave flip-flops. The logic level pre-
sent at the DATA input is transferred into
the first register stage and shifted over one
stage at each positive-going ctock transition.
Resetting of all stages is accomplished by a
high level on the reset line, Register expan-
sion to 8 stages using one CD4015B package,

CD4015B Types

Features:

8 Medium speed operation
12 MHz (typ.) clock rate at Vpp — Vgg =10V
® Fully static operation
® 8 master-slave flip-flops plus input and output buffering
® 100% tested for quiescent current at 20 V
® 5.V, 10-V, and 15-V parametric ratings
® Standardized, symmetrical output characteristics
= Maximum input current of 1 2A at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
= Noise margin (full package-temperature
range) =
_1 VatVpp=5V
2VatVpp=10V
25VatVpp=15V

& Meets all requirements of JEDEC Tantative
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FUNCTIONAL DIAGRAM

TERMINAL DIAGRAM
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Fig. 1 — Logic diagram (1 register/.
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CD40158 Types

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

Voltages referencedtoVggTerminal) ....................oi .. e -0.5Vto +20V
INPUT VOLTAGE RANGE, ALLINPUTS ..ottt iieeiineevnns -0.5VioVpp +0.5V
DC INPUT CURRENT, ANY ONEINPUT ...ttt iae et it e i iaee e eneeanaes +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTa=-550C40+100% ... ...cooiiiinnnrennennnnnnnnns. re e

ForTp = +1009C to +125°C
DEVICE DISSIPATION PER QUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (Alt Package Types)

OPERATING-TEMPERATURE RANGE (TA). ..ot it it ie e raerianns .
STORAGE TEMPERATURE RANGE LT R P rerannas
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 108 Max ..........v.uv.... e
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Fig. 2 —~ Typical output low fsink) current

characteristics.

AMBIENT TEMPERATURE (Tg)»25%C
-
RECOMMENDED OPERATING CONDITIONS at T, = 259C, Except as Noted. For maximum R
=
reliability, nominal operating conditions should be selected so that operauon is always withinthe |7 E-T0-0URCE VOLTAGE (Vgginisv THT
following ranges: 8" i ! ]
3
2
- o
CHARACTERISTIC Voo LIMITS UNITS i i
in 13 IT
(v} Min. | Max, ~ 3
< sE ¥
Supply-Voltage Range {For T = Full Package- 5 FH }
Temperature Range) . 3 18 \) 3 Hf sy
7
5 180 - . 8
Clock Pulse Width, twCL 10 80 | - ns S To- s, e o~ S
15 50 - Fig. 3 — Minimum output low (sink) current
5 — 1§ characteristics.
Clock Rise and Fall Time, trCL, thL 10 e 6 - HS DA - TO- SOURCE VOLTAGE (Vyg)—v
15 — -8 -0 -3 ]
e T
5 3 SATE -70-SOuE VOUTAGE (vosie-svERHHITTHA . ¥
Clock 1nput Frequency, foL 10 DC 6 MHz H 3
15 85 o =
5 70 - N 5
Data Setup Time, tsu 10 40 - LoV : -§
15 30 - ns < fHH a2 : =3
5 200 = ) i RHTHE wf
Reset Pulse Width, wh 10 80 - B HHE :;H } 5
16 60 = H 3 i H i 2
nr.snfdnnvu
Fig. 4 Typll:ll output m'm limn[ current
chmcwfmu SR
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V a o
RBERT TERPERATIRE (9537 D.HHHH-,H T - N “250] AMBIENT TEMPERATURE (T)s23°C h‘—'- H
HEHHHH R HE § T FHHH H
GA -SOL!!CE VOLTAGE (Vgg)= -5 V. H H E - H ii Tt _"'“,3 -
f H 4 ,5._ ; T i B ‘B‘!" H
s § - . 200 2 aj \15;
HH & 2 209 4 ot
i E ; c H W
2 - oY
~10V "é = : gﬁ' i[f
= z B o
é g 100} 3 » i
15V = ©
“ é & 5 wov [ H
(=3 g *rﬂ -1
5 K r‘a‘ 35 11
(=4 3 =
3 N HH . HH b
0 20 4 60 80 100 ° 2 e ¥ C —)
high & 92e3-2432002 LOAD CAPACITANCE {C| )—pF acs—gesat LOAD CAPACITANCE {CL}—pF 9205-29618
Fig. § — Minimurn output high (source) current = . L . ;
c ot : - il propaga: delsy time as a func-
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3-43

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs




CD40158 Types

STATIC ELECTRICAL CHARACTERISTICS

CONDITIONS LIMITS AT INDICATED TEMPERATURES (9C)
. CHARACTER- oNITS
ISTIC vo Tvim Voo o .
V) v) | (v)| 55 | —40 +85 | +125 | Min. | Typ. | Max.

Quiescent Device - 0,5 5 5 5 150 150 - 0.04 5

Current, - 030[ 10} 10 [ 10 | 300 [ 300 | — 004 | 10
lpoMax. | To35T 5[ 20 | 20 [ 600 [ 600 | = | oes | 20| "
. {7 Z Tlo20[ 20 [ 100 | 100 | 3000 | 3000 -~ | 008 | 100

OutputLow | 04 | 05| 5 | 064 [0.61 | 042 | 036 | 051 | 1 _
{Sink)Current [~ 05 |010[ 10| 16 | 15 | 11 | 09 |13 | 26 | -

loL Min. 16 |0415] 15 | 42 | & 28 | 24 [34 | 68 | -

Qutput High 46 05| 5 |-064]-061|-042]-036]-051] -2 - mA
{Source) 265 [05] 6| -2 |18 |13 |-1.18]-16 | =32 | -
Current, 95 |010] 10 [—16 |-156 | 1.1 | 008 |13 | 26 | -

1QH Min.
o 135 (015 15 | 42| -4 | —28 | -24 |-34 | -68 | -
-{ Output Voltage: - 05| 5 T 0.05 - 0 0.05
Low-Level, — lo10] 10 0.05 — [ o |oos
VoL Max.
— |0.15] 15 0.05 = 0_[o005]

Output Voltage: | - 05 5 495 4.95 ] -

High-Level, - Joa10] 10 9.95 995 | 10 -
VOH Min. — 1015] 15 14.95 149 | 15 | -

Input Low 05,45 | - 5 15 — — 1.6

Voltage, 1.9 | — | 10 3 R 3
ViLMax. 5338 — | 15 2 1= 1+,

Input High 05, 45| - | 5 35 35 | — =

Voltage, [T1e { -1 7 7 — | —
ViHMin. 15935 - [ 15 1 " | - | —
'"l':"r:::;"’"' - lois| 8|00 |01 | 21 | &1 | - |210°5[201] pa

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-

17-85 dicated. Grid graduations are in mils (10—3 inch).
1.956-2.159)

4-10
(0.102-0.254)

95-103
b (2. 413-2.616) 1

92CM-296T8

Photograph of Chip Layout for CD40158.
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CD4015B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C, Input t,t = 20 ns,
CuL =50 pF, R. = 200 kQ

TEST CONDITIONS LIMITS » e elENT TeNPenuTnE (1 - 25 Ty
CHARACTERISTIC Voo (V) N I VP [ MAK UNITS _'; "5, ~2004n e {%g
CLOCKED OPERATION % A
Propagation Delay Time, 5 - 160 320 § z &'gvj//,’ 4 i
Teue. Trun 10 — 80 160 ":‘: ot N L /’:;
15 — 60 120 < BT
5 - 100 200 g /:/2/
Transition Time, truy, trn 10 — 50 160 ns Eﬁ‘w(.// ———c_ 50 ¢F 11
15 — 40 80 e 4 51‘ 1_1-i—\?.‘llsl.rl H
Minimum Clock Pulse 5 = 9 180 i NN
Width, twCL 10 - 40 80 l ‘mmﬁ ¢LOCK Fl:zzoueucv (l::o:;— [T m;zcs_z,s“
Cl T > 15 — ad >0 Fig. 8 — Typical power dissipation as a function
ock Rise and Fall Time, 5 — - 15 of frequency.
1CL, 4CL* 10 — - 8 s
15 - - 2
Minimum Data Setup Time, 5 - 35 70
18U 10 - 20 - 40
15 - 15 30 -
5 —_ — 0 ne 500 uF
Minimum Data Hold Time, ty 10 - - 0 N
15 — — 0 T T )T__
Maximum Clock Input 5 N BE 6 — \ ¥ 3 E:’ = > T o
Frequency, feu 10 6 12 - MHz ““IEL M b =
15 8.5 17 - parac i s nL
Input Capacitance, Ciy Any Input —_ 5 75 pF ( £ : I:_—i—cwml l
RESET OPERATION =
Propagation Delay Time, 5 — 200 400 seesmeT
Tenw, Teuw 10 - 100 200
15 - 80 160 ns Fig. 9 — Power dissipation test circuit.
Minimum Reset Pulse Width, 5 —_ 100 200
twR 10 —_ 40 80
15 —_ 30 60

*It more than one unit is cascaded t,CL should be made [ess than or equal to the sum of the transition
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.
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Fig. 10 — Quiescant device current test
circuit.

Fig. 11 — Input voltage test circuit.
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Fig. 12 — Input current test circuit.



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.
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Texas Instruments
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Dallas, Texas 75265
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