CMOS 32-Stage Static Left/Right Shift

Register

The RCA-CD40100B is a 32-stage shift reg-
ister containing 32 D-type master-slave flip-
flops.

The data present at the SHIFT-RIGHT INPUT
is transferred into the first register stage syn-
chronously with the positive CLOCK edge,
provided the LEFT/RIGHT CONTROL is at
a low level, the RECIRCULATE CONTROL
is at a high level, and the CLOCK INHIBIT
is low. tf the LEFT/RIGHT CONTROL is at
a high level and the RECIRCULATE CON-
TROL is also high, data at the SHIFT-LEFT
INPUT is transferred into the 32nd register
stage synchronously with the positive CLOCK
transition, provided the CLOCK INHIBIT is
low. The state of the LEFT/RIGHT CON-
TROL, RECIRCULATE CONTROL, and
CLOCK INHIBIT should not be changed
when the CLOCK is high.

Data is shifted one stage left or one stage
right depending on the state of the LEFT/
RIGHT CONTROL, synchronously with the
positive CLOCK edge. Data clocked into the
first or 32nd register states is available at the
SHIFT-LEFT or SHIFT-RIGHT OUTPUT
respectively, on the next negative CLOCK
transition {see Data Transfer Table). No
shifting occurs on the positive CLOCK edge
if the CLOCK INHIBIT line is at a high
level. With the RECIRCULATE CONTROL
low, data in the 32nd stage is shifted into the

High-Voltage Types (20-Volt Rating)

Features:
= Fully static operation
u Shift left/Shift right capability
®  Muttiple package cascading
® Recirculate capability
® LIFO or FIFO capability
8 Standardized, symmetrical output
characteristics
100% tested for quiescent current at 20 V
Maximum input current of 1 yA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C
a Noise margin (full package-temperature
range) =
1VatVpp=5V
2VatVpp=10V
25VatVpp=15V
8 5.V, 10-V, and 15-V parametric ratings
= Meets all requirements of JEDEC Tentative

Standard No. 13A, ‘“Standard Specifications
for Description of ‘B’ Series CMOS Devices™

first stage when the LEFT/RIGHT CON-
TROL is fow and from the 1st stage to the
32nd stage when the LEFT/RIGHT CON-
TROL is high.

The CD40100B types are supplied in 16-
lead hermetic duai-in-iine ceramic packages
(D and F suffixes), 16-lead dual-in-line plas-
tic packages (E suffix), 16-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal) ..........
INPUT VOLTAGE RANGE, ALL INPUTS ..........
DC INPUT CURRENT, ANY ONE INPUT ..........

POWER DISSIPATION PER PACKAGE (Pp):

For T = -40 to +60°C (PACKAGE TYPEE) ......
For Tp = +60 to +85°C (PACKAGE TYPEE) ......
For T = ~55 to +100°C (PACKAGE TYPES D, F, K) ...
For T, = +100 to +125°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR:

...................................... -05to+20V
................................. -05to Vpp +0.5 Vv
........................................... +10 mA

........................................... 500 mwW

... Derate Linearly at 12 mW/°C to 200 mW
................................. 500 mW
.......... Derate Linearly at 12 mW/°C to 200 mW

For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ............coooennnns 100 mwW

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPESD,F,K,H ................0l

..................................... -55 to +126°C

PACKAGE TYPE E .. ~40t0 +85°C
STORAGE TEMPERATURE RANGE (Tstg) ............................................. -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch (1.59 £ 0.79 mm) from casefor t0smax. ................c.ccuenn. +265°C
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FUNCTIONAL DIAGRAM

Applications:

= Serial shift registers

8 Time delay circuits

= Expandable N-bit data storage stack
(LIFO operation)
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Fig. 1 —"Typical output low (sink}
current characteristics.
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Fig. 3 — Logic diagram.
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Fig. 4 — Timing diagram defining setup, hold, and propagation defay times.
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Fig. 5 — Typical output high (source)
current characteristics.
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RECOMMENDED OPERATING CONTITIONS at TA = 250C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that operation

3] AMBIENT TEMPERATURE (T, 1+ 25°C T
| LOAD RESISTANCE (R, 1200 K2

3
03

INPUT RISE @ FALL TIME

| L7 (t, .ty 1ez0ns L/
is always within the following ranges: . 1
LIMITS toet &A%
CHARACTERISTIC Vpo UNITS ;D :' éﬁ g /
’ V) Min. | Max. 3 n:‘, r_aé‘//, W
Supply-Voltage Range (For T4 = Full Package- 3 18 v g 7 /
Temperature Range) é n:L Lz
5 1100 - e —c 0pr |
C ———C = (5 pF
Data Setup Time, tg 10 20 - ns : -CL*(5p
5 10 - I S ’L
2 4¢€nl 2 w2 40 2 460 2 468
5 275 - cl:ocu nwut:n:ouzucvuc,_)—xm ’m.“".,o’
Data Hold Time, ty 10 100 - ns ) ) o
15 75 _ Fig. 9 — Typical dynamic power dissipation
as a function of CLOCK frequency.
5 1
Clock Input Frequency, fo 10 dc 25 mHz
15 3
5 - 15
Clock Input Rise or Fall Time, t,CL, t,CL 10 - 16 s Voo
R Vo b
' 5 250 — > INPYTS
Clock Input Pulse Width: 10 230 _ ns Ves
Low Level, tyy 15 190 _
5 280 -
High Level, tyy 10 150 - ns
Vss
92€5- 2T40IR|
CONTROL TRUTH TABLE Fig. 10 — Quiescent-device-current test circuit.
LEFT/RIGHT CLOCK RECIRCULATE ACTION INPUT BIT
CONTROL INHIBIT CONTROL ORIGIN
1 0 . 1 Shift left Shift left input oo
1 0 0 Shift left Stage 1 t
INPUTS
0 0 1 Shift right Shift right input Voo bl Nore:
MEASURE INPUTS
0 0 0 Shift right Stage 32 RO SEQUENTIALLY, ‘
Vss - TO BOTH Vg AND Vgg-
X 1 X No shift - - %’;“",}%xg‘”m
‘ *  vpp ORVss-
Vs
DATA TRANSFER TABLE* s2¢s-21402 ‘
I
INITIAL STATE CLOCK RESULTING STATE . _—
Fig. 11 — Input-current test circuit.
DATA CLOCK INTERNAL LEVEL INTERNAL OUTPUT ‘
INPUT INHIBIT STAGE CHANGE STAGE Q i
(] 0 X —_ 0 NC
X 0 0 TN NC 0 Voo \
! 0 X - 1 NC S SR \
X 0 1 —\_ NC 1 Vin -~ o |
X 1 1 X NC NC o ] - ‘_:? ;
ViL - [ <
O=Lowlevel 1=Highlevel X =Don't care NC = No change = ~ - ‘
* For Shift-Right Mode { NoTE: ‘
Data Input = SHIFT-RIGHT INPUT {Term. 11} For Shift-Left Mode vss 705’5',""‘"3!’50”'"!7!0'4
Internal Stage = Stage 1 {Q4) Data Input = SHIFT-LEFT INPUT {Term. 6) 92C5-27441R1 ‘
Qutput = SHIFT-LEFT QUTPUT (Term. 4) Internal Stage = Stage 32 (Q,,} !
Output = SHIFT-RIGHT OUTPUT (Term. 12) Fig. 12 — Input-voltage test circuit.
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STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H. Packages
CHARACTER- Values st —40, +25, +85 Apply to E Package
1STIC UNITS
va |Vin |vVoo : 125
(V) Vi lov)| 55|40 | +86 | +126 | Min. | Typ. { Max.
Quiescent Device - 05| 5 5 5 150 150 - 0.04 5
Current, - 010 10| 10 | 10 | 300 | 300 | — 004 | 10
IDD Max. ——Tos[ 6] % |2 (60 [e0| — o] o] “
- 0,20{ 20 [ 100 | 100 ] 3000 | 3000 | — 0.08 | 100
Output Low 0.4 05| 5 J 064 [061 | 042 | 0.36 | 051 1 —
(S:nk) aqrrent 05 (010] 10] 16 ] 15 | 11 09 |13 | 26 -
oL Vin. 15 |0,15] 156 | 42 | 4 28 | 24 |34 | 68 | —
Output High 4.6 05 ] 5 |-064/-0.61|-042]-036[-051| -1 - | mA
{Source) 25 05| 51 -2 |-18 ] -13 |[~-1.16]1-16 | -3.2 -
Current, 95 |010] 10 [—186 |-16 |11 |09 [-13 ]| -26 | -
. 1OH Min,
] 135 [015] 15 [-42] -4 [-28 [-24]|-34 ] 68 | -
Output Voltage: - 05| 6 0.06 - 0 0.05
Low-Level, _ 0,10 10 0.08 - Q 0.08
VoL Max.
— 0,15] 15 0.05 — o Joos] |
Output Voltage: - 05| 5 4.95 4.95 5 -
High-Level, — Jo.10] 10 995 9905 | 10 | —
VOH Min. = {018] 18 14.95 1495 15 | -
Input Low 05,45| - 5 1.5 - - 1.5
Voltage, 1,9 — 10 3 — — 3
; . .
ILMax. EI38] — | 15 2 - =147,
Input High 05,45] - 5 35 35 — —_
Voltage, 1,9 - 10 7 7 - —
VIH Min. frsq35] - [ 15 n n | - | -
tnput Current -5
TN Max. - 018} 18 | 0.1 | 01 | %1 1 - 00 01| wA
O 0 20 30 40 50 60 70 80 90 ul)o
90 | I | | | | | .
80—
| 70—
60—
|
! 50— 87-95
(2-2l0'2~4°3) The photographs and dimansions of each CMOS chip

represent & chip when it is part of the waler. When the
waler is separated into individual chips, the angle of
cigavage may vary with respect to the chip lace for
different chips. The actual dimensions of the isolated
chip, thergfoce, may ditter slightly from the nominal
dimensions shown. The user should consider a tolerance
20— E of ~3 mils to +16 mils applicable to the nominal
dimensions shown.

‘ 40—

30—

)

10
0.254)

l‘-(o.no;--

t07-15
(2.717-2.921) | szcs-2e6798
‘ Dii j in par h are in millimeters and are

Dimensions and pad layout for CD401008H.
! imensions and pad iayou derived from the basic inch dimensions as indicated.

Grid graduations are in mils { 103 inch).
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DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C, input t,, tg =20 ns,
Cy =50 pF, R =200 k2

TEST CONDITIONS LIMITS
CHARACTERISTIC Vpo UNITS
\"2 Min.| Typ.| Max.
Propagation Delay Time: 5 360 } 720
Clock to Shift Left/Right 10 165 | 330 ns
Output, tPLH- tPHL 15 115 {230
5 100 | 200
Transition Time, tTHL tTTLH 10 50 1100 ns
15 40 | 80
5 50 | 100
Minimum Data Setup Time, tg 10 10 | 20 ns
15 5 10
5 170 1275
Minimum Data Hold Time, ty 10 75 | 100 ns
15 50| 75
5 1 2
Maximum Clock Input Frequency, foL 10 2.5 5 MHz
15 3 6
L i 5 225 {450
M lock | tP dth:
|r;_l:::;r:_\e(\zec'mt nput Pulse Width 10 115 | 230 ns
» 'WL 15 95 1190
5 140 | 280
High Level, tyy 10 75| 150 ns
15 70 { 140
Input Capacitance, Cyy Any Input - 5|1 75| pfF

NC

CLOCK INHIBIT

€Lock

SHIFT LEFT OUT
NC

SHIFT LEFTIN

NC

Vss

i
2
3
4
s
&
7
8

RECIRCULATE CONTROL

TOP VIEW
NC=NQ CONNECTION

92¢5-27568

TERMINAL ASSIGNMENT
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