e
CD4006B Types

CMOS 18-Stage
Static Shift Register

High-Voltage Types {20-Volt Rating)

The RCA-CD4006B types are composed of
4 separate shift register sections: two sec-
tions of four stages and two sections of five
stages with an output tap at the fourth
stage. Each section has an independent
single-rail data path.

A common clock signal is used for all stages.
Data are shifted to the next stage on nega-
tive-going transitions of the clock. Through
appropriate connections of inputs and out-
puts, multiple register sections of 4, 5, B,
and 9 stages or single register sections of 10,
12, 13, 14, 16, 17 and 18 stages can be

implemented using one CD4006B package.

Longer shift register sections can be assem-
bled by using more than one CD4006B.

To facilitate cascading stages when clock
rise and fall times are slow, an optional out-
put {D4+4’) that is delayed one-half clock-
cycle, is provided (see Truth Table for Out-
put from Term. 2).

The CD40068 types are supplied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

TERMINAL ASSIGNMENT

TOP VIEW
92C5-28973

Vss

ALL INPUTS (TERMINALS 1,3,4,5,6)
PROTECTED BY COS$/MOS PROTECTION
NETWORK

9205-28974

Features: o
® Futly static operation e
= Shifting rates up to 12 MHz @ 10 V (typ.) o2 1130, +.4

® Permanent register storage with clock line high or low —
no information recirculation required

= 100% tested for quiescent current at 20 V Dpd 3 |

2T smae 2 6o+
® Standardized, symmetrical output characteristics cLock 34 H ppt+a
= 5.V, 10-V, and 15-V parametric ratings o3l 4 L
= Maximum input current of 1 uA at 18 V
over full package-temperature range; 100 [}%.1 = I ! Dats
nAat18Vand 25 C 8 nire
® Noise margin (full package-temperature 7 ™
range) = 1VatVpp= 65V Vg
2VatVpp =10V 92c8-2504902
25VatVpp =15V FUNCTIONAL DIAGRAM

= Meets all requirements of JEDEC Tentative
Standard No. 13A, “’Standard Specifications

for Descripti ‘B’ Seri ices”
scription of B’ Series CMOS Devices TRUTHTABLE FOR SHIFT REGISTER STAGE

D cL* D+1
Applications: 0 . 0
® Serial shift registers ® F requency division 1 . 1
® Time delay circuits X e NC

TRUTH TABLE FOR OUTPUT FROM TERM.2

& & Dq+4 cLs Dy+4’
0 e 0
1 Ve 1
X . NC
6 0 1 =HIGH X = DON'T CARE
"“"‘{ >—0 T oR 0 =Low & = LEVEL CHANGE
51h STAGE NC = NO CHANGE

92CS-17887R!

Fig. 1 — Lagic diagram and truth table (one register stage).

RECOMMENDED OPERATING CONDITIONS at Tp = 25°C, Except as Noted. For maximum
reliability, nominal operating conditions should be selected so that operation is always within the
following ranges:

CHARACTERISTIC Vob LIMITS UNITS
V) Min. Max.
Supply-Voltage Range (For T 5 = Full Package
Temperature Range} — 3 18 \
[ 180 -
Clock Pulse Width, tyy 10 80 - ns
15 50 -
5 100 -
Data Setup Time, tg 10 50 - ns
15 40 -
5 60 —
Data Hold Time, ty 10 40 - ns
15 30 -
Clock Rise or Fall Time: t, t¢ 5':(5)' - 15 us
5 - 2.5
Clock Input Frequency, fo 10 — 5 MHz
15 — 7

This Material Copyrighted By Its Respective Manufacturer



CD4006B Types

MAXIMUM RATINGS, Absolute-Maximum Values: AMBIENT TEMPERATURE (TA}=25+ ;
DC SUPPLY-VOLTAGE RANGE. (Vpp) H
{Voltages referenced to Vgg Terminal) . . . . . . . . . . . . . . . —-05tw+20V .'._,
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . —05toVpp+05V 2 0 S00RCE VOLTAGE TVeal w15V
DC INPUT CURRENT, ANY ONE INPUT . . . . . . . . . . . . . . . . 10 mA z )
POWER DISSIPATION PER PACKAGE P g€
For Tp = —40 to +60°C (PACKAGE T PE T . 500 mwW 3
For T5 = +60to +85 C [PACKAGETYPE E) . . . . . Derate Lmearly at 12 mW/ C to 200 mW H
ForTp=-55to +100° C {PACKAGE TYPESD,F, K). . . . 500 mW ‘;’ L:34
For Tp = +100 to +125°C (PACKAGE TYPESD,F, K} . . Derate Lmearly at 12 mw/ C to 200 mW S
DEVICE DISSIPATION PER OUTPUT TRANSISTOR s
FOR TA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mw 5 ST s v
OPERATING-TEMPERATURE RANGE (TA): TH
PACKAGETYPESD,F.KH . . . . . . . . . . . . . . . . . _5510+125°%C By :
PACKAGE TYPE E . C e —40 to +85:C DRAIN-TO- SOURC[ VOLTAGE (Vpg)—V secs. 2astans
STORAGE TEMPERATURE RANGE (T ) o, —65 to +150 C . . .
LEAD TEMPERATURE (DURING SOLDERING): Fig. 2 — Typical output fow (sink) current
At distance 1/16 £ 1/32 inch {1.59 + 0.79 mm) from case for 10 s max. .. . . . . +285% Vcharactenstrcs.
TTal 25
STATIC ELECTRICAL CHARACTERISTICS e P L PV L
LIMITS AT INDICATED TEMPERATURES (°C) B
CONDITIONS Values at —65, +25, +126 Apply to D, F, K, H Packages! =
CHARACTER- Values at —-40, +25, +85 Apply to E Package T < £~ TO-SOURCE VOLTAGE (Vgs)=t5V 11+H
ISTIC 325 UNITS =12 nae
Vo |ViN VDD £
v |y | ol -85 |40 | +85 | +125 [ min. | Typ. | max. 3
g
Quiescent Device - 0,5 5 9 5 150 150 - 0.04 5 % oV
Current, - 0,10| 10 10 10 300 300 - 0.0 10 A z
'Dp Max. ~ Jo45| 15 ] 20 | 20 | 606 [ 606 | — | ooa | 20| ¥ =
2
- 0,20 20 | 100 | 100 | 3000 | 3000 - 0.08 100 'g 2 EX
Output Low 0.4 0,5 5 0.64 | 0.61 0.42 0.36 | 0.51 1 — . %;} B
(Sink) Current 05 [010f 10| 16 | 15 [ 1.1 09 {13 | 26 - oA~ To-scuRCE VoLTAGE osi—V S
loL Min. 15 0,15 15 4.2 4 28 2.4 34 6.8 - Fig. 3 — Minimum output low (sink} current
Output High 4.6 0,5 5 | -0.64}--0.61|-0.42 | —0.36|-0.51 -—1 - mA characteristics.
{Source} 2.5 05 5 -2 |-18 |13 |-115)-16 | -32 — ORAIN-TO- souﬂcs VOLTAGE (Vpsi—V
Current, 95 |010| 10 |-16]-16 | 1.1 | 08|13 | 26 | - -0 -3
low Min. s _lo. o it ST TERPEATE U LT
135 |015] 15 [~42 | -4 -28 | —24 (-3 —6. — GATE-TO-SOURCE VOLTAGE (Vgs)*-5 s ?
Output Vottage: - 05 5 0.05 - 0 0.05 H
Low-Level, - o0 10 0.05 - 0 |o00s g
VoL Max. s
— 015 15 0.05 - 0 0.05 v H
g
Output Voltage: - 0,5 5 4.95 4.95 8 - . =4
High-Level, _ 0,10{ 10 9.95 9.95 10 — g
. 26 9
VOH Min. o8] 1s 14.95 o5 | 15 | - g
Input Low 05,45 — 5 1.6 - - 1.5 Iy & f
Voltage, 1.9 ERED 3 - | = 3 2
ViL Max. - 5
1.5,13.5{ - 15 q — — 4 v s
Input High 05, 4.5 - 5 35 35 - — 92¢5- 2432083
Voltage, 1.9 — 10 2 7 _ . Fig. 4 — Typical aflteut high (source) current
ViH Min. 15135 B 15 T 1 — — characteristics.
DRAIN-TQ-SQURCE VOLTAGE {Vps)—V
Input Current B o18| 18 | xa1 | 01 + 41 - |z10-8[ 201 | wA o
1IN Max. 4

T

T
I
v

]

k=]
QUTPUT HIGH (SOURCE} CURRENT L OHl—mA

9zc8-24 3207
Fig. 5 — Minimum output high (source) current
characteristics.
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CD4006B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 259C; Input t,, ts= 20 ns, AMBIENT TEMPERATURE (Tp1=25°C
C; =50pF, Ry =200 KQ .
I
TEST CONDITIONS TYPICAL 3
] -
CHARACTERISTIC Vpp (V) VALUES UNITS ;
£
5 200 M
Propagation Delay Time, 10 100 ns g
tPHL. tPLH 15 80 g
5 100 H
Transition Time, 10 50 ns £
THL YTLH 15 40
o s 5 50 o 20 40 60 80 100
Minimum Data Setup Time, 10 25 ns LOAD CAPACITANCE (C)—pF szcs-24322
tg 15 20 Fig. 7 — Typical transition time as a function of
load capacitance.
5 100
Minimum Clock Puise Width, 10 45 ns
w 15 30 AMBIENT TEMPERATURE (Tp)x2s°c 11711111 f f!—
5 5 T |l 4 Hr R
Maximum Clock Input Frequency, 10 12 MH2z -;., o T
feL 15 16 H '
. ) 5 15 H e
Maximum Clock Input Rise or Fall 10 15 us % t
i * g RHIEIRE
Time 4, CL, 14,CL 15 15 & ot H
2 1 0¥
i S 1
Input Capacitance, Gy Any {nput 5 pF oo is
* If more than one unit is cascaded 1,CL should be made less than or equal to the sum of the transition % o ri‘ b3S ! 15
time and the fixed propagatian delay of the output of the driving stage for the estimated capacitive load. jasia: 1 T H

o 40 60 100
LOAD CAPACITANCE (C)—pF

92C8-29829

Dy +4 Fig. 8 — Typical propagation delay time as a
function of load capacitance.
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Fig. 8 — Typical dy ic power dissipation

04 —DD—DO—— P QAr—> ——————— >0 Q o as a function of clock frequency.
2 STAGES
cL cL 3 &L T —-[>>—n4 +

cL cL cL
rT T <L _‘ Dy+4
IDl”—- LATCH (T ___ l
' . Di¥e |
! —o_ |
: c | 92CM-29830R 1
|
i DETAILED LOGIC OF LATCH hd T 1

Fig. 6 — Logic diagram with detail of latch.
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Fig. 10 — Dynamic power dissipation test

circuit.
;w
INPUTS
Voo NOTE
\—@- MEASURE INPUTS
4 SEQUENTIALLY,
Vsg - TO 80TH Vpp AND Vgg
- CONNECT ALL UNUSED
INPUTS TO EITHER
J Vop OR Vs
Vss

92¢5- 27402

Fig. 13 — Input current test circuit.

Dimensians in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils {10—3 inch).

CD4006B Types

Voo Voo
Voo
INPUTS INPUTS | QureuTs
°
s . N
ViH b -t
N = N
° o =
Vi
NOTE
Vss TEST ANY COMBINATION
OF INPUTS
92C5- 27401R1 92¢S-27441R1
Vss

Fig. 11 — Quiescent device
current testcircuit

Fig. 12 — Input voltage test circuit.
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92CM-29744

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
different chips. The actual dimensions of the
chip, therefore, may differ slightly trom the nominal
dimensions shown. The users should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

Dimensions and pad layout for CD40068H.
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