CD4015B Types

CMOS Dual 4-Stage 0
Static Shift Register onay 1]

. . Fi :

With Serial Input/Parallel Output eatures cn.ock‘—9‘
. . 8 Medium speed operation . . ........... &4

High-Voltage Types (20-Volt Rating) 12 MHz (typ) cll::k et 1 Verp Vg = 10V REsET

The RCA-CD40158 consists of two identical,  ® Fully static operation ) oatapt5)
independent, 4-stage serial-input/parallel- = 8 master-slave flip-flops plus input and output buffering

. CLOCK g —
output registers. Each register has indepen- ™ 100% tested for quiescent currentat 20 V aeser B_,._
dent CLOCK and RESET inputs as well as ®5-V, 10-V, and 15-V parametric ratings °
a single serial DATA input. “Q" outputs are # Standardized, symmetrical output characteristics
available from each of the four stages on & Maximum input current of 1 4A at 18 V xr
both registers. All register stages are D-type, over full package-temperature range; CcD40158
master-slave flip-flops. The logic level pre- 100 nA at 18 V and 25°C FUNCTIONAL DIAGRAM
sent at the DATA input is transferred into ® Noise margin (full package-temperature
the first register stage and shifted over one range) =
stage at each positive-going clock transition. 1VatVpp=5V
Resetting of all stages is accomplished by a 2VatVpp=10V
high level on the reset line. Register expan- 25VatVpp=15V TERMINAL DIAGRAM
sion to B stages using one CD4015B package,  w Meets all requirements of JEDEC Tentative
or to more than 8 stages using additional Standard No. 13A, ““Standard Specifications cLock B8 —{1® Voo
- B s g ’ ’ - . . a 2
CDA4015B's is possible. for Description of ‘B’ Series CMOS Devices o;: 3 2:;::33
Q2A 4
The CD4015B-series types are supplied in Applications: QA —s 3;2
" . il . _ . N RESET A 6 Q38
16 |eadD herm:tlcfgual |n1 line ceramuc. paf:k = Serial-input/paraliel-output data queueing ORTA A : can
ages'( and F su |xes),. 6-lead dual-ln-hn‘e = Serial to parallel data conversion vss —® cLockA
plastic package (E suffix), 16-lead ceramic  General-purpose register
ftat package (K suffix), and in chip form (H pose reg o208-24457
suffix).
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Fig. 1 — Logic diagram (1 register).




CD4015B Types

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

]

AMBIENT TEMPERATURE (Ta)=28

<
€
{Voltages referénced to Vgg Terminal) . -05t0+20V IS
INPUT VOLTAGE RANGE, ALL INPUTS . -0510Vpp+05V  |£ ~T0-SOURCE VOLTAGE (Vg31+13
DC INPUT CURRENT, ANY ONE INPUT $10 mA .E-. 2
POWER DISSIPATION P;R PACKAGE (P §
For Tp = ~40 10 +60. C (PACKAGE TRE &) . s00mw (3.
For Ty = +60to +85° C (PACKAGE TYPE E} . Devate Lmearlv at |2 mwl Cw200mW |I H
For T, = -5510 +100°C (PACKAGE TYPES D, F, K) . 500mwW |x ' V £
For T, =+100 to +125°C (PACKAGE TYPES D, F, K) Derate Lmaarlv at 12 mW/ °c to 200 mW o
DEVICE DISSIPATION PER OUTPUT TRANSISTOR «3
FOR T, = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100mw (3 sHPATHESY
OPERATING-TEMPERATURE RANGE (TA); zidas
PACKAGE TYPES D F K H . —55 to *‘azc ° DRA?N-TO>SOU"CE VDLYAGE‘(Vns)—V
PACKAGE TYPE E .. —40to +85 C szcs-2avan3
STORAGE TEMPERATURE RANGE ('l'sl -65 10 0150°C Fig. 2 — Typical output low (sink] current
LEAD TEMPERATURE (DURING SOLDERING): characteristics.
At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max. +265°C
_-‘mezm TEMPERATURE (141725 °C T1I1T
. B H
£ FH ou!
RECOMMENDED OPERATING CONDITIONS at T 5 = 25°C, Except as Noted. For L, HITHHHE
sop e . . ces . . La s K e
relmbll_lty, nominal operating conditions should be selected so that operation is always within the Sz T*:“ HH ,,;m_,o—_w»wmw S
following ranges: i \
R S e aanaa s +
S
CHARACTERISTIC Vop LIMITS UNITS FRiB R
v) Min. | Max. : H
11
Supply-Voitage Range (For TAa = Full Package- ; HIHHH
2
Temperature Range) 3 18 \" 52 v
5 180 | - 3 i
Clock Pulse Width, twCL 10 80 | - ns SR SOUREE YOAGE BOSITY st
15 50 - Fig. 3 — Minimum output low {sink) current
characteristics.
5 —_
Clock Rise and Falt Time, t,CL, t;CL 10 — 16 us ORAIN-TO- sounu VOLTAGE (Vpg)—V
15 - T TR (B
5 3 GATE - E VOLTAGE ( s E
Clock Input Frequency, foL 10 DC 6 MHz H _ng
15 8.5 H
5 0 | - “f
Data Setup Time, tsy 10 40 - 208
15 30 — ns -§
5 200 - 4t §
Reset Pulse Width, twR 10 80 - H
15 60 - H
9205~ 74320W3
Fig. 4 — Typical output high (sourcel) current
characteristics.
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Fig. 5 — Minimum output high (sourcel current
characteristics.

Fig. 6 — Typical
load capacitance.
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Fig. 7 — Typical propagation delay time as a func-
tion of load capacitance.
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STATIC ELECTRICAL CHARACTERISTICS

CDA4015B Types

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at 56, +25, +125 Apply to D,K,FH Packages
CHARACTER- ' Values at —40, +25, +85 Apply to E Package uNITS
1sme Vo | ViN |VOD M
(V) (V) | (v) | -55 | —40 +85 | +125 | Min. | Typ. | Max.
Quiescent Device ~ 0,5 5 5 5 150 150 - 0.04 5
Current, - o10] 10| 10 [ 10 [ 300 [ 30| - | 004 ] 10 A
‘DD Max. ~ |o15| 15| 20 | 20 | 600 | 600 | — | 0.04 | 20
- 0,20] 20 | 100 | 100 | 3000 | 3000 | — | 0.08 | 100
Output Low 04 | 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. 15 o5 51 a2 | 4 | 28 | 24 |34 | 68 | -

Output High a6 | 05| s |-064]-061]-042]-036]-051| -1 - | mA
(Source) 25 05| 6 | -2 {—18 | 1.3 |-118]-16 | 32 | -
Current, 95 l010] 10 |16 1-15 | —11 [-09|-13 | -26 | -

'on Min. 135 |015)] 15 | 42| -4 | 28 | 24 |-34 | 68 | -

Output Voltage: - 05 5 0.05 - 0 0.05
Low-Levei, — [o.10[ 10 0.05 — 0 | 005

VoL Max. — Joas] 15 0.05 - o_[oos] |

Output Voltage: - 0,5 5 4.95 4.95 5 -
High-Level, - 0,10} 10 9.95 9.95 10 -

VOH Min. ~ o8] 15 14.95 12495 15 | —

input Low 05,45 | — 5 15 - - 1.5
Voltage, 1,9 _ 10 3 — — 3

ViL Max. Ess] — | s 3 1 = ],

Input High 0545 - | 5 35 35 | — —

Voltage, 1,9 - To 7 7 — —
Vi Min. 15935 _ | 15 1 T

Input Current ~ Joisf1sl0a 209 ] 1 | &1 ] - l#e-5]{z01] ua

Ly Max. ’

77-85
(1.956-2.159)

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10~3 inch).

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
wafer is separated into individual chips, the angle of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly trom the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 miis applicable to the nominal
dimensions shown.

4-10
{0.102-0.254)

95-103
(2.413-2.616) )

92CM-29673

Photograph of Chip Layout for CD40158.

101




CD4015B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 =25°C, Input U, tf=20ns, C; =50pF,

Ry =200kQ
CHARACTERISTIC TEST CONDITIONS LIMITS UNITS 5, e, reweenarone (14 e2stc TEGE
f VppiV) MillTyp. [Max. b oA Tflﬁ 7
£ | ©
CLOCKED OPERATION 5 R e
5 — T1e0 320 et
Propagation Delay Time;  Tpyy. Tpi 10 — | 80 (160 ‘E‘DE AR AR
15 - 60 [120 z ,,\///
5 ~ [100 J200 g T LA +
Transition Time; THL TTLH 10 — | 50 [100 ns 8 a0 - o ee e H
« g ———CL 15 oF H
15 — |40 [0 § 'OH,@/ T I
5 — 90 |180 3 LU e esT Tie
Minimum Clock Pulse Width,  tyCL 10 ~ 40| 80 L LT cLOcK FREQUENCY (g l— ks gacs. zsere
15 - 25 | 50 Fig. 8 — Typical power dissipation as a function
5 _ _ 15 of frequency.
Clock Rise & Fall Time;  t,CL, CL* 10 — — 15 Hs
15 — - 15
5 — 35| 70
Minimum Data Setup Time,  tg 10 — 20 | 40 ns
15 — 15 | 30
300 F
5 3]l e]- {
Maximum Clock Input Frequency, fo 10 6 12 | — MHz
i5 85 | 17 | — R e e
el
Input Capacitance, Cy Any Input _ 5|75 oF k] 4 i L Jowr
I s 2
RESET OPERATION oarac {2 7w _“C—Lﬁ_
[ 9 ——CLitiy)
5 — [200 Ja0o L o
Propagation Delay Time, Tpy, 10 — [100 {200 s2c5-29677
15 — |80 [160 s
5 — 1100 {200
Minimum Reset Pulse Width twR 10 - 40 | 80 Fig. 9 — Power dissipation test circuit.
15 — 30 | 60

* 1f more than one unit is cascaded trCL should be made less 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 — Quiescent device current test
circuit.
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Fig. 11 — Input voltage test circuit.
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Fig. 12 — Input current test circuit.
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