CD4031B Types

CMOS 64-Stage Features:
. . . ® Fully static operation: DC to 12 MHz typ. @ Vpp~Vgg
stat'c Shlft Reglstel' =15V nﬁul_j’
High-Volitage Types (20-Volt Rating) = Standard TTL drive capability on Q output -woce tolcowrro] | 64 |
® Recirculation capability RECIAC | LouT.
® Three cascading modes: N %ﬁl
The RCA-CD4031B is a static shift register Direct clocking for high-speed operation CLock -2 cpock ‘E:_t 7
that contains 64 D-type, mefster.-slave fiip- Delayed clocking for reduced clock drive requirements
flop stages and one stage which is a D-ty;;; Additional 1/2 stage for slow clocks Sz :.
ip-fl | f t 1
:::Stjr flie-flop only (referred to as a = 100% tested for quiescent currentat 20 V o:van
% . ® Maximum input current of 1 uAat 18 V Vops16 Bt
The logic level present at the DATA input is over full package-temperature range; 100 nA Vgs* 8 .
transferred into the first stage and shifted at 18 V and 25°C NC = 3,4,11,12,13.14 92Cs 290330
it i i F! N, IAGRAM
qne sta'gle a\.t each p|osnklvef-gomg clf)ck tranil- ® Noise margin (over full package-temperature UNCTIONAL DIAGRA
tion. Maximum clock frequencies up to range)
12 Megahertz (typical) can be obtained. Be- 1VatVpp=5V
cause fully static operation is allowed, infor- 2VatVpp=10V ’
mation can be permanently stored with the 26VatVpp=15V ! INPUT CONTROL CIRCUIT TRUTH TABLE
clock tine in either the low or high state. The X R BIT INTO
CD4031B has a MODE CONTROL input >V 1%V, and 15V parametric ratings DATA | RECIRC. | MODE |~ %
that, when in the high state. allows operation ® Meets all requirements of JEDEC Tenta-
e e ol The MODE CON tive Standard No. 13A, “Standard Specifi- 1 X 0 1
in the I'.eCIl’cu ating mode. The ) cations for Description of ‘B’ Series CMOS
TROL input can also be used to select be- Devices” 0 X 0 0
tween two separate data sources. Register L. . X 1 1 1
packages can be cascaded and the clock Applications: X - 0 1 0
lines driven directly for high-speed qperation. = Serial shift registers
Alternatively, a delayed clock output (CLp) u Time detay circuits

is provided that enables cascading register

TYPICAL STAGE TRUTH TABLE

packages while all'oyving. reduced.clock drive Dute cL Data + 1

fan-out and transition-time requirements. A

third cascading option makes use of the Q' 0 Va 0

output from the 1/2 stage, which is available RECOMMENDED OPERATING CONDITIONS 1 _/" 1

on the next negative-going transition of the For maximum reliability, nominal operating X x NC

clock after the Q output occurs. This delayed conditions should be selected so that

output, like the delayed clock CLp, is used operation is always within the following ranges:

with clocks having slow rise and fall times. LIMITS TRUTH TABLE FOR OUTPUT FROM Q

CHARACTERISTIC [par Max |UNITS (TERMINAL 5)

The CD40318 types-are supplied in 16-lead 3 RV, i > s

hermetic dual-in-line ceramic packages (D upply-Voitage Range Data + 64 CcL Data + 64%
) . o (For Tp=Full Package-] 3 18 v

and F suffixes), 16-lead plastic dual-in-fine Temperature Range] 0 -\_ 0

packages (E suffix), 16-lead ceramic flat pe % ; ~ ;

packages (K suffix), and in chip form (H

suffix). X / NC

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

(Voltages referenced to Vgg TEMING) .........evuieenentiniiieateiieininenans, -0510 +20V
INPUT VOLTAGE RANGE, ALL INPUTS ... .. -05t0Vpp t0.5V
DC INPUT CURRENT, ANY ONE INPUT ... .iuniitttae et teiniaaraiiaieennneeainneennss +10 mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTp =-401t0 +60°C (PACKAGE TYPEE) .......oooiviiiiiiiiiiiiiiiiiieeeeeiiiiannns 500 mw

For T4 = +6010 +85°C (PACKAGE TYPEE) ............... Derate Linearly at 12 mW/°C to 200 mW

For TA =-551t0 +100°C (PACKAGE TYPES D, F, K) ...ouiniiiiiii i iiiiie i ianinanns 500 mW

For T, = +100to +125°C (PACKAGE TYPES D,F,K) ....... Derate Linearly at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

For T, = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................. 100 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPES D, F, K, H ..ottt ittt ie e eeees -56 10 +125°C

PACKAGE TYPE E ...ttt ee et te et atea e tseessianns -40to +85°C
STORAGE TEMPERATURE RANGE (Tstg) ......................................... -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch (1.569 = 0.79 mm) from casefor 10smax. ............c......... +265°C

1
X

= HIGH LEVEL 0= LOW LEVEL
= DON'T CARE  NC = NO CHANGE

RECIRCU-
LATE
OATAIN2—]1 [ Voo
CLIN 2 5 DATA N1
{3 -
Q—45 2 Ne
Q-—6 —_
3 7 10 — MODE CONTROL
vss 8 st—cup
TOP VIEW
NCs NG CONNECTION
92C$- 2906301
TERMINAL ASSIGNMENT
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CD4031B Types

Al

[AMBIENT TEMPERATURE (TA}*25°C-
STATIC ELECTRICAL CHARACTERISTICS ABIENT TEMPERATURE (1A} 25 "C T T o
I8 T jas
LIMITS AT INDICATED TEMPERATURES (°C) H S35 saseries: t
Values at -55, +25, +125 Apply to D, F, K, H Packages B HH 1
CONDITIONS Values at —40, +25, +85, Apply to E Package UNITS = GATE-TO-SCURCE VOLTAGE (Vgs)+/®
CHARACTERISTIC v v v 75 % ¥
[+] in VDD « T
) v fivh -85 | 40 | +85 | +125 | Min. | Typ. |Max. 3 Hirhy :
Quiescent Device - 05] 6 5 5] 150 | 80 | -~ 004 5 2 “HHh :
Current, - 0.10] 10 10 10| 300 ) 300 | - 004| 10| 4 2 1oy
1
Ipp Max. 0.15] 15 20 | 20| 600 ] 600 | 004]| 20 ] T £
£
0,201 20 100 100 | 3000 | 3000 — 0.08 | 100 2 3
Output Low (Sink} 0.4 05] 5 2.56 2.44 1.68 1.44 2.04 4| - 3 sEMftEsy
TH:
cg"e"‘ ‘oL Min. 05 J010] 10 | 64 §1 4] 36| 52 ] wa| - e EEE :
0
1.5 10,15} 15 16.8 16 11.2 9.6 13.6 27.2 — ORAIN-TO-SOURCE VOLTAGE (Vp§)—V sacs.2enions
_ 0.4 05 5 0.64 0.61 0.42 0.36 0.51 1 - Fig. 2 - Typical output low (sink)
Q,Q'.Cyp 05 | 010] 10 1.6 1.5 11 0.9 1.3 26| — current characteristics (Q sink
15 [ 0,15} 15 42 4 28 24 3.4 6.8 — mA current = 4X ordinate).
Qutput High (Source) 46 | 05| 5 |- 064 {061 [-042 |-036 |-0.51 -1] - AWBIENT TEMPERATURE [Ta)-26°C LI}
Current, gy Min. 25 | 05] & 2 18 13 ]-1158 § -16 | 32| — . SRR
0.8, Q.CLD 95 |010| 10| 18 | -15] -11 ] -09 | -1.3 [ -26] - i
d 15|
135 [o15[ 15 [ 42 4 28 | -24 | 34| 68| - . H HHHE :
Output Voltage: - 05] 5 0.05 - 0 [0.05 g oA o e
Low-Level, - 0.10f 10 0.05 - 0]0.05 £ . H
Vo Max. 0.15] 15 0.05 - 0[005] Z ‘ H
Output Voltage: 0.5| 5 4.95 4.95 51 57
High-Level, - 0,101 10 9.95 9.95 0] - §
Vou Min, - 0.15] 15 14.95 1495 B - c H
Input Low 0545] - 5 15 - - 15 £ aspfrt oV T :
Voltage 9] w0 3 -1 - 13 " g {
. - —_ s
1L Max 15135 15 4 4 v DREW-TO-SOURCE VOLTAGE (Vps)—V
Input High 0.5,4.5 - 5 3.5 3.5 — — 925 -243198
Voltage, 1,9 10 7 7 - - Fig. 3 — Minimum output low (sink}
Vi Min. 15,135 -1 15 1 1 — current characteristics (Q sink
Input Current current = 4X ordinate).
N Max. 018] 18 | 0.1 +0.1 1 1 ~ [£1075 fx00 HA ORAIN-TO-SOURCE VOLTAGE {Vps)—v
_ o .
AMBIENT TEMPERATURE ?nu-zs'c‘ ise HEH HH
H+4 b .“&#1lei411t4}£ jui
GATE-TO VOLTAGE (vgs) 5 ?
¥ T JpoasussuRssaEaspsS T 8Ee 48 -
HEHE R ER ;
e g T3 g
_______________ 2328 17 L o B
. e [ 3 ma I 139485763 g
! i Tlovii] HH 2
DATA 1IN ; : BRI I g
; I : *‘, 51 gads| §
T AT T TRE 3
MODE CONTROL -5V,
T T e
Jess 2o >
ES 63 IDENTICAL 13 lI‘. ;
RECIRCULATE STAGES i 4 }[ ‘X i it H °
(DATA 2 (N) = E o -~

€ ALL INPUTS ARE
PROTECTED

COS/MOS PROTECTION
TWORK

zEw

8y

Fig. 1 — Logic diagram.

92e5- zasz0Rs

Fig. 4 — Typical output high (source)

current characteristics.
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Fig. 8§ — Minimum output high (source)

150



DYNAMIC ELECTRICAL CHARACTERISTICS at T4 =259°C Input t,ty = 20 ns,

CD4031B Types

AMBIENT TEMPERATURE (Ta)s25°C ﬁi i

CL =50 pF, Ry =200kQ L e e =
TEST CONDITIONS LIMITS % sof 11T e B M
H RI Py iith it N
CHARACTERISTIC VopV) Min. | Typ. | Mox. UNITS B ..:3. . vmt{ﬁg‘fvmf I
Propagation Delay Time: 5 -~ | 250 500 .5. L 'J
Clock to Q, tpy . tpLy: 10 - 10| 220 ns T HERnHenan
Ciock to Q, tp 1 15 - a0 180 g ESIS2RTTIZSSSEEESINEE
Clock to Q', tPHL. tPLH: 5 - 190 380 5 s8s
Clock to Q, t 10 - 80 160 ns 33 R -
*PHL 15 - ] es ] 130 5 [iid Rk :
5 - 100 200 L0AD C::ACIYANCE ((::._)-.r 22c5-30284 !
Clock to CLD 10 - 50 100 ns Fig. 6 — Typical propagation delay time as a function
15 - 40 80 of load capacitance (see table).
Transition Time, TTHL tTLH 5 - 100 200
(Any Output, except Q, t1p) 10 - 50 100 ns
’ 15 — 40 80
5 =[50 | 100 ——e
Q, tyyL 10 - 25 50 ns f";g::':?c; e n
15 N T
5 - | 30 60 T
Minimum Data Setup Time, tg 10 - 15 30 ns _——~f4 SUPPLY VOLTAGE (V
15 - 10 20 HlcHE
5 - [3 | eo g g iv e
Minimum Data Hold Time, ty 10 - 15 30 ns W s
15 - {10l 2 e
HHHHH T
5 - 120 240 0 20 40 Com "a%m "
Minimum Clock Pulse Width, tyy 10 - 50 100 ns LOAD CAPACITANCE (CLI-pF  s2cs-30233
15 - 40 80 Fig. 7 — Typical propagation delay time as a function
5 2 4 of load capacitance (see table).
Maximum Clock Input Frequency, -
P 10 5 10 - MHz
cL 15 6 12 | -
. . 5 - - 1000
1l
Clotck In;:ut R.nse or Fall Time, 10 B 1000 s
rCL 'fCL 15 _ _ 200 il‘z'
T
Input Capacitance, C)n 5
{Any Input) s 78 pF E‘
*If more than one unit is cascaded in the parallel clocked application, t,CL should be made less than or g ]
equal to the sum of the propagation delay at 50 pF and the transition time of the output driving stage. z
by’ Clock Freq y for Cascaded Units; 3
a} Using Delayed Clock Feature in Recirculation Mode: §
1
f = hi = b, f ki
max {n-1} CLD prop. delay + Q prop. delay + set-up time wheren oF packages
b) Not Using Delayed Clock : ° LOR CAPRCITANCE G 1t o
2S5~
! Fig. 8 — Typical ition time as & f ion of
fmax

propegstion delay + set-up time

load capacitance fexcept Q, typy; ).
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CD4031B Types

AMBIENT TEMPERATURE {74 1=25°C B[AMBIENT TEMPERATURE 1T 2
i " f*(u)- 25°C T [ #
L b A
i [ oA
2 . T % roxt
| 8
2 it L
3 et e 2
M Lo 3 ]
W AR NS B PULSE
= Nov = 8 GEN |
= s“‘ﬁd I
g a 4|
= H
@ oV o
X mminsszzass ¥ 1o H e
5 H =
- iﬁ ?i - g 1 EL
THT L
- 10
2
20 40 60 80 100 48 o “ 9.00 ® 10K F
LOAD CAPACITANCE (Cy }-pF 92€5- 30286R1 CLOCK INPUT FREQUENCY (fg)—KHz  g2¢s-30287R1 . ¢
. . i N . . P . P ';V;g 92c5-30288
Fig. 9 — Typical transition time as a function of Fig. 10 — Typical dynamic power dissipation as a teL
. . - : = PG.2a =
load capacitance (Q, tyyy ). function of clock input frequency. NOTE:PG.1=1g ;RG22 3
Fig. 11 ~ Dynamic power dissipation test circuit.
¥
oD
Yoo t
\J
ATA Do
o 15 6E - i 5 € 9 ° L] Sro—b——— —D-IS 6 —-Q INPUTS
MODE
e 10 CD403B - —10  CD4031B 10 CD403IB 10 CDaO3B o
CONTROL.
) 37, [ Tl " vas

RECIRC
= N = = =
CL cL CcL cL
o4 S . R R

CLOTK DRIVER

MODE CONTROL  Vpp = RECIRCULATION
GND = NEW DATA 923 - 23063 @

92¢5- 274011

Fig. 12 — Cascading using direct clocking for high-speed operation . . .
fsee clock rise and fall time requirement ). Fig. 13 — Quiescent-device-
current test circuit.

Voo ;w
OATA rig - ors o oy s 3 o INPUTS
MODE i
- 4 i
tonsRG|'0 coaoe two co40318 T—{»o cDa0318 10 C04031B Voo NOTE
9 2 ) 2 —{ 9 2 ) 2 \_@_’ . MEASURE INPUTS
RECIRC = = = © SEQUENTIALLY,
= ~ co TCL ICLD TCL _j% h I __ICLD E; __clock Vs 7O BOTH Vpp AND Vs
| DRIVER -— CONNECT ALL UNUSED
INPUTS TO EITHER
DELAYED R — - Ve OR Vec -
CLOCK oD OR Vsg
9 CLOCK (1/2 - CD40138) » FOR RECIRCULATION MODE ONLY MODE CONTROL: Vpp = RECIRCULATION vss
NEW DATA - D Q - FF TO DELAY DATA UNTIL GND = NEW DATA
INTO FiRST . FIRST REGISTER DELAYED CLOCKING 9zcs- 271402
REGISTER fe HAS OCCURRED
- —— - cL 9205 -29062R !
) ) Fig. 15 — Input-leakage current.
Fig. 14 — Cascading using delayed clocking for reduced clock drive requirements.
Voo
. . . v
DATA [ 00
— 15 512 15 5 g ——D-ls 5£>~44—D—|5 5 Q' t
MODE
ToNTRGL |10 cpao3e 10 cpa03i8 —+—10 CD403B {0 CD403IB NPUTS ouTPUTS
( 4 2 12 Q - o=
Vin - -
= cL = cL = oL = cL o T >
o - - = viL . o
CLOCK DRIVER i
4 -
MODE CONTROL  Vpp * RECIRCULATION
GND - NEW DATA 925 -29064 vgg NOTE:
TEST ANY
9205 -27441R COMBINATION
OF INPUTS

Fig. 16 — Cascading using half-clock -pulse delayed data output (0'} to permit

use of slow rise and fall time clock inputs. Fig. 17 ~ Input-voltage test circuit.
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CD4031B Types

91-99
(2.31-2.515)

[o I

[__ 4-10
(0.102-0.254)
136 - 144 —

(3.454 -3.658) 92CM- 30259RI

Dimensions and pad layout for CD40318.

Oimensions n parentheses are in millimeters and The photographs and dimensions of each CMOS chip

are derived from the basic inch dimensions as in- represent & chip when it is part of the wafer. When the

dicated. Grid graduations are 1n muls (10—3 inchl}. waler is separated into individual chips, the angie of
cleavage may vary with respect to the chip face for
ditlerent chips. The actual dimensions of the isolated
chip, therefore. may differ slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.
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