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CMOS Dual 4-Stage
Static Shift Register

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

@ 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 clock 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,
or to more than 8 stages using additional
CD40158s is possible.

The CD4015B-series types are supplied in
16-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 16-lead dual-in-line
plastic package (E suffix), and in chip form
(H suffix).
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CD4015B Types

Features:
8 Medium speed operation . ............

12 MHz (typ.) clock rate at Vpp — Vgg =10V

8 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 24A at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C

= Noise margin (full package-temperature
range} =

TVatVpp=5V
2V at Vpp=10V

25VatVpp=15V
& Meets all requirements of JEDEC Tentative:

i ALL INPUTS PROTECTED @Y CMOS INPUT
PROTECTION NETWORK

Voo
Fe
DaTA, —L 5 aa
cLock 4 —2—] . L S 9%
sTagE
ReseTa —5 | LI
i
a
baTA g—2f ] L,
crockg—t L2 gy
STAGE
RESETy —1% L,
2
Qan
F 925 esvan
vss
CD40158

FUNCTIONAL DIAGRAM

TERMINAL DIAGRAM
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Fig. 1 — Logic diagram (1 register).
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CD40158B Types

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

Voltages referenced toVggTerminal) ... ..ottt iiin i i, -0.5V to +20V
INPUT VOLTAGE RANGE, ALL IN PUTS -0.5VioVpp +0.5V
DG INPUT CURRENT, ANY ONE INPUT ... ittt ittt ettt ae e rannnns +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTp=-559Ct0+1009C.............. F e trseaariee et ey 500mwW

ForTa=+1000C 0 +1250C. . ..0.iuneiiinnriiineaeeanrnnnes Duerate Linearity at 1 2mW/9C fo 200mW
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .........ovvennnenn.. 100mwW
OPERATING-TEMPERATURE RANGE (TA) . oot ieieiieiiiiniiiiineariennsaen.e. . .~550Cto +1250C
STORAGE TEMPERATURE RANGE (T P e )RR -65°C to +150°C
LEAD TEMPERATURE (DURING SOLDERING): .

At distance 1/18 + 1/32inch (1.59 £ 0.79mm) from casefor 108 max .................. evanas +265°C
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Fig. 2 — Typical output low f{sink) current

characteristics.

AMBIENT TEMPERATURE (Ty)-25°C
H
RECOMMENDED OPERATING CONDITIONS at T4 = 259C, Except as Noted. For maximum -'a s
reliability, nominal operating conditions should be selected so that oparation is always within the E|z E-T0-S0UACE VOLTAGE Nusis LFLH
following ranges: - E T
CHARACTERISTIC Vbp LIMITS UNITS ] s
(v} Min. Max. =
Supply-Voltage Range {For Ta = Full Package- . é gisi
Temperature Range) 3 18 \% 32 sy
5 180 — QUL
Clock Pulse Width, twCL 10 80 | - | ons S o~ URE vt o= N
15 50 — ' Fig. 3 — Minimum output low (sink) current
5 _ 15 characteristics.
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Fig. 5§ — Minimum output high {source) current ancs-pasee
characteristics. Fig. 6 — Typical transition time as a function of
load capacitance.
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CD40158 Types

STATIC ELECTRICAL CHARACTERISTICS

CONDITIONS LIMITS AT INDICATED TEMPERATURES (9C)
CHARACTER- UNITS
ISTIC vo |vin Voo e
(V) v) | (v) | —56 | —40 +85 +125 | Min. Typ. | Max.

Quiescent Device - 05 5 5 5 150 150 — 0.04 5

Current, - 0,50] 10 | 10 10 300 | 300 | — 004 | 10 A
top Max. — |o035] 15| 20 | 20 | 600 | 600 | —~ | oos | 20 | *
‘ o - 020 20 | 100 | 100 | 3000 | 3000 | — 0.08 | 100

Outputlow [ 0.4 05| 5 | 064|061 | 0.42 | 0.36 | 051 1 —

{Sink) Current 05 |o010[10] 16 | 15 1.1 09 | 1.3 26 -
loL Min.
1.5 |035] 15| a2 | 4 2.8 24 | 34 6.8 —

Output High 46 05| 5 |-064]-061]-042]|-036l-051] -1 - mA
{Source) 25 05 5 -2 {18 }|-13 |-118]-16 | -3.2 -
Current, 95 |010] 10 |—16 |15 | 11 | 08 (13| —26 | -

IoH Min.
S 135 |015] 15 |42 | -4 | 28 | 24 |-34 | -68 | —

Output Voltage: - 05| 5 T 0.05 - 0 0.05
Low-Level, ~ Te1o[ 10 0.05 _ 6 | o005

VoL Max.
- 015 15 0.05 - o [oos|

Qutput Voltage: - 05 L] 495 4.95 5 -
High-Level, — |o10] 10 9.95 9.95 | 10 -

VOH Min. ~ 1015 15 14.05 395 15 | =

Input Low 05,45 | - 5 1.5 —_ - 1.5

V‘\’;ﬂwﬁ 1,9 - | 10 3 — | - 3
ILMax 8138 - | 15 4 R g ],

Input High los.a5] - |5 35 35 - —

‘Voltage, 1,9 — |10 7 7 — —
VIHMin.  [36935] - | 15 1 | - | —

Input Current 5

I4N Max. - 018 18 | 0.1 | 201 | =zt #1 - |10 01| pA

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10— inch).

77-85
1.956-2.139)

4-10

10.102-0.254)

95 -103

(2. 413-2.618) 1
92CM- 29678

Photograph of Chip Layout for CD40158.
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CD4015B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C, Input t,1, = 20 ns,

Ci = 850 pF, RL = 200 kQ2

TEST CONDITIONS LIMITS
CHARACTERISTIC Voo (V) N ]_ﬁi I AR UNITS
CLOCKED OPERATION
Propagation Delay Time, 5 — 160 320
Ter, Trun 10 — 80 160
15 —_ 60 120
5 — 100 200
Transition Time, tru, trn 10 —_ 50 100 ns
15 —_ 40 80
Minimum Clock Pulse 5 - 20 180
Width, twCL 10 —_ 40 80
15 - 25 50
Clock Rise and Fall Time, 5 —_ — 15
t.CL, t/CL" 10 - e 6 HS
15 — — 2
Minimum Data Setup Time, 5 — 35 70
tsu 10 - 20 - 40
- 15 — 15 30
5 — — 5 ns
Minimum Data Hold Time, tu 10 — — 0
15 _— 0
Maximum Clock Input 5 3 6 —
Frequency, fcL 10 6 12 — MHz
15 8.5 17 -—
Input Capacitance, Cin Any Input — 5 75 pF
RESET OPERATION
Propagation Delay Time, 5 — 200 400
Tene, Tewn 10 - 100 200
15 —_ 80 160 ns
Minimum Reset Pulse Width, 5 —_ 100 200
twR 10 —_ 40 80
15 — 30 60

*If 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 currant test
circuit.
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Fig. 11 — input voltage test circuit.
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Fig. 8 — Typical power dissipation as & function
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Fig. 8 — Power dissipation tast circuit.
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NOTE:
MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpp AND Vgs
CONNECT ALL UNUSED
INPUTS TO E+THER
Vpo OR Vgg-

prit

Vss
22cS -27402

Fig. 12 — Input current test circuit.



