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CMOS 8-Stage Static Shift Register

Asynchronous Parallel Input/Serial Output,

Synchronous Serial Input/Serial Output

The RCA-CD4021A types are 8-stage paral-
lel or serial-input/serial-output shift registers
having common CLOCK and PARALLEL/
SERIAL CONTROL inputs, a single SER-
IAL DATA input, and individual paratlei
Jam inputs to each register stage, Each regis-
ter stage is a D-type, master-slave flip-flop.
Q outputs are available from the sixth,
seventh, and eighth stages.

When the PARALLEL/SERIAL CONTROL
input is low, data are serially shifted into
the 8-stage register synchronously with the
positive-going transition of the CLOCK

Features:

® Asynchraonous parallel or sy

under control of parallal/serial control-input

fndividual JAM inputs to each register stage

Masterslave flip-flop register stages

Fully static operation......DC to 5 MHz

Quiescent current spacified to 15 V

Maximum input leakage current of 1 A

at 15 V {full package-temperature range)

® 1.V noisa margin (full package-temper-
ature range)

When the PARALLEL/SERIAL CONTROL
input is high, data are jammed into the 8-
stage register via the parallel input lines asyn-

serial op

pulse:

chronously with the clock line.

Register expansion is possible using addi-

STATIC ELECTRICAL CHARACTERISTICS
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FUNCTIONAL DIAGRAM

tional CD4021A packages.

Thesetypes are supplied in 16-lead hermetic
dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic pack-
age (E suffix), 16-lead ceramic flat package
{K suffix), and in chip form (H suffix).

Applications:
LIMITS AT INDICATED TEMPERATURES (°C) % Parallel to serial data conversion
CONDITIONS ™5 & "« 1 PACKAGES E PACKAGE ® Asynchronous parallel input/serial output
CHARACTERISTICS Vo [Vin Voo +25 125 UNITS dGata queueing
R - .
wi v L 55 Tve. i 126 | 40 [oomT e +85 eneral purpose register
-1 - 5 5 05 ] 300| 50} 08 60 | 700
. . A 25
Quiescent Device  [™7T™_"T767 10 [t | 10 | 600] 100 | 1| 100 [1400] pA Loko CapcTRME (@ 1 118t
CurrentIL Max. assd Nt T
- | =115 }80 {1 50 _|2000)| 500 | 5 | 500 |5000 H i RH T
Output Voltage: -|15]|s 0 Typ.; 0.05 Max. 2 ginr
Low-Level, K A i
VoL g TN T 0 Typ.; 0.05 Max. § i
n v ¥ 1 !
High Leval -l o} s 4.95 Min.; 5 typ. s s
sdnddgitsn
Vo -1 o]0 9.95 Min.; 10 Typ. g
Noise Immunity; 42| - | & 1.5 Min.; 2.25 Typ. 8 I
Inputs Low, 0 "
VL - 3 Min.; 4.5 Typ. 0 I
v SUPPLY voLTSivoo! 22cs-19087
Inputs High 08} -~ 6 1.6 Min.; 2.25 Typ.
\ i
NH - 110 3 Min.; 4.6 Typ. Fig. 1 — Typical clock input frequency vs.
Nolise M;rEin: 45| - 5 1 Min. supply voitage.
nputs Low, .
] - 110 1 Min,
VmL " v
l;\puts High, 05| - | & 1 Min. 2,:5‘,:,’5 .‘,'5',"5“:"?’3’”'?3%":'}'5:‘:: ron {11 i
NMH - |10 1 Min, oo*
Output Drive
Current: aliey
N-Channel agsans
{Sink), 05} — 5 {015| 0.3 | 0.12] 0.085{ 0.072] 0.3 { 0.06. { 0.05
. 4
IpN Mir. 05| ~ |10 031105 [ 025(0175{0.12 | 05 | 0.1 [008] mhy
m.
P.Channel sefes b+ is,
{Source) * 45| — | 6 |-0.1 [-0.16]-0.08 |-0.055[-0.08 |-0.16|-0.05 |-0.04 sk it
1pP Min, 96| — | 10 |-0.25 [-0.44] -0.20{-0.14 0,12 [-0.44]-01 [-0.08 L3 T : H
19 0 0 40 50 [ ] 70 ()
Input Leakaga A,\y ot LOAD CAPACITAKCE {C)1=pP s areor
Current,
(A S N P +10°8 Typ.. £ 1 Max, 3 Fig. 2 — Typical propsgation delay time vs.
load capacitance.
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MAXIMUM RATINGS, Absolute-Maximum Values:

: ANDHINT VIWIVN("‘I e 18%

STORAGE-TEMPERATURE RANGE (Tytg) v e vvvvvnrennsn. e .o\ 8510 +180°C # cod] ML WALt 0F Vg v S g T ron
OPERATING-TEMPERATURE RANGE {Ta) K

PACKAGE TYPES D, F K H vttt iniinnnveennnnnnnnesessss =B510+126°C T899

PACKAGETYPE B 4uuvrvvvvensvnunnnnnenensnennnns, Vee.. 4010 +86°C I
DC SUPPLY-VOLTAGE RANGE, {Vpp) . v H et

{Voltages referenced to VS Tarminall . . .o v v ivs e venncsnrneeses O5t0+EV 8 HHH Njoraiis
POWER DISSIPATION PER PACKAGE (Pp) 5 200 i I

FORTA =40 t0 +60°C (PACKAGE TYPE E) o vvvvvevvnrnnnns Cieree.. BOOMW 3 T i

FOR TA = +601t0 +86°C (PACKAGE TYPE E) . ..., . Derate Llnnrlv I2mW/ Co200mW Hpee e TH i :

FOR T = -65 to +100°C (PACKAGE TYPESD,F,K) . ».©..u...... Cireeiia.. SOOMW L R D

FOR Ty = +100 to +125°C (PACKAGE TYPES D, F,K) , , . Derate Linearly st 12 mW/*C to 200 mW oo a1 7 nts-mar

DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR TA = FULL PACKAGE.-TEMPERATURE RANGE (ALL PACKAGE TYPES) ., ..... 100mW
INPUT VOLTAGE RANGE,ALLINPUTS . .....00vvus. Y « <06 to Vpp H06V
LEAD TEMPERATURE (DURING SOLDERING): .
Atdistance 1/16 £ 1/32 inch {1.59 £ 0.79 mm) from case for 10 s max.

Fig. 3 — Typical tramftlon tima vs.
losd capacitance.

...... L., +268°C
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NAMT

'lGl 1T008AS -
« TERMINAL 16
D TEmMINAL ® Fig. 4 - Typical dissipation
characteristics.
s e
€0$/MOS PROTECTION Vss 92CM 1714103
NETWORK
Flg. 5 — Logic disgram.
RECOMMENDED OPERATING CONDITIONS at T4 = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions shauld be selected so that
TRUTH TABLE operation s always within the following ranges:
Parallel/
Serial | Serial Q4 LIMITS
ct4 | nput | Cantral | PI-1] Ptn | (Internal) Qn
X | x 1 o (o 0 0 CHARACTERISTIC VDD D,F, K, H E UNITS
X | x 1 [ 1 Q 1 (V) | PACKAGES PACKAGE
X | X 1 1 [} 1 [)
X | X 1 P 1 1 1 MIN. | MAX. | MIN, | MAX.
0 0 X | x 0 Qpd
j—— 1 ° x | x 1 Q:., Supply-Voltage Range (For TA=Full 3 12 3 12 v
| x o x | x O n Package-Temperature Range)
4= LEVEL CHANGE X = DON'T CARE CASE
[ 350 - 500 -
NO CHANGE .
92CS-17141R3 Data Setup Tl'ﬂe. 1S 10 80 - 100 - ns
Fig. 6 — Truth table. ] ”
Clock Pulse Width, ty 5 |60 - |80 | - ns
! 10 175 - 200 -
5 de 1 de 0.6
Clock Input Frequency, foL 10 do 3 de 26 MHz
Clock Rise and Fall Time, tCL, tfCL ] 1(5, - 'g : ': us
*1f mare than one unit is cascaded t,CL should ba made less than or equal to the sum of the (‘randtlon time
and the fixed propagation delay of the output of the driving stage for the estimated capacitive losd.
520
3712 F-11
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DYNAMIC ELECTRICAL CHARACTERISTICS
at Ta =259C, Input ty, tf=20ns, CL = 15 pF, R = 200 k2

LIMITS
TEST D,F, K, H E
CHARACTERISTIC CONDITIONS ' Fr T ) UNITS
PACKAGES PACKAGE
Vob
v} MIN. | TYP. | MAX. MIN. TYP. | MAX.

Propagation Delay 6 | - |300 | 760 | - |300 | 1000

Time,"* . ns

APLH, tPHL 10 | - |100 [ 225 | - |300 | 300
Transition Time; 5 — [160 [ 300 | ~ [160 | 400 ns

THL tTLH 10 -1 w1 }) - 78| 1650
Maximum Clock Input b 1 25 — 0.6 25| - MHz

Frequency, foL, 10 3 5 - 26 5 -
Minimurm Clock Pulse 5 — 200 | 500 | — 200 | 830 ns

Width, tw 10 - |100 [ 175 | - [100 | 200
Clock Rise & Fall 5 -1 -1 %} -1]- 15 us

Time; t;CL & tfCL" 10 - - 5| ~ - [
Minimum Data Set 5 - {100 | 350 - | 100 500 ns

Up Time, tg' 10 - 50 80 - 60 100
Minimum High-Level

Parallel/Serial 5 — 200 | 500 - 830 ns

Control Pulse 10 — |100 [ 175 | — | 100 | 200

Width tw
fnput Capacitance C) Any Input - 6 - - 5 - pF

**Erom Clock or Parallel/Serial Control Input

Pt P

*ALL INPUTS ARE
PROTECTED BY
€0S/MOS PROTECTION
HETWORK

Vs
T

Fig. 10 —~ Onaé typical stage and its equivsient detailed circuit.

V2CHWAITIIING

*|f more than one unit is cascaded t;CL should be made l¢ss 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.

CD4021A Types

T
npuTs, | | qutrurs
Voo N ] Lo -
. g - L 2
V“L -y d
-
NOTE-
vss TEST ANY COMBINATION
oF INPUTS
Cs-2Mbr

Fig. 7 —~ Noisa-immunity test circuit.

Test performed with the following sequence

of “One's"” and 'Zero’s",

81 S2 83 84 S5

oo=a0
w000
O = oob o =
o~0=0
Quwsauo

v
@

T

16
]
14—
3
12
1]

10 }——

"

Fig. 8 — Quiescent device current test circuit,

92¢S 17920AL

;oo
IHPUTS
Yoo -
o @
vss
-]

ROTE

MEASURE INPUTS
SEQUENTIALLY,

TO 8OTH Vop AND Vgs-
CONNECT ALL LhU3ED
HPUTS TO EITHER

}

Vss

Vpo OR Veg-

2es- 27402

Fig. 9 - lnput-lukago-cwr&nt
tast circuit.
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Dimensional Qutlines

Dual-In-Line Welded-Seal Ceramic Packages

(D) SUFFIX {JEDEC MO-001-AD)

(D) SUFFIX (JEDEC MO-001-AE}

-1 l 14-Lead Dual-In-Line Welded-Seat 16-Lead Dual-In-Line Welded-Saal
s I ¥ Ceramic Package Ceramic Package
T 4
T t 44 ISYMBOL INCHES note |MILLIMETERS
P = L SYMBOL incres | | mituimeTens MIN. | MAX. MIN. | MAX
T MIN. | MAX. MIN. | mAax. A 0120 | 0.160 305 |[4.06
' Y A 0120 | 0.160 306 | 4.06 A, |0.020 | 0.085 a5t | 165
—d » [ 1
:‘ :':f“' :'x ::e ;; B | 0014 | 0.020 0.356 | 0.508
. €A ulu -:u , 8 0060 | 0088 127 1:6 By 0.035 | 0.085 0.89 1.66
= Rt -i-V._§__N_ C 0.008 | 0.012 1 | o.z0a| 0304 [+ 0.008 | 0.012 1 0.204 | 0.304
f f l ] 0746 | 0.770 1893 | 1956 D | 0745 | 0.785 18.93 | 19.93
A wovvoM view & g E 0300 | 0.325 182 8.26 E 0.300 | 0.325 762 8.25
Y ECHN W 1 |o2e0 | 0260 810 | se0 £y | 0240 | 0.260 610 | 660
== " a ® 0.700 TP 2 254 TP
"7\ o 0.300 TP 2.3 7627® e 0.100 TP 2 284 TP
NOTES: L 0.126 | 0.150 3.18 381 ep 0.300 TP 2,3 7627TP
Refer to Rules for Di 9 (JEDEC F No. 95} L 0.000 | 0.030 0000 | 076
for Axial Lead Product Qutlines. P o T3 T L 0125 | 0150 318 | 381
1. When this device is supplied solder-dipped, the lead N < 3 Lo | 0.000 | 0.030 0.000 | 0.76
thickness (narrow portion) will not exceed 0.013" (0.33 mm). L 4 a ® 150 2 Py 159
2. Leads within 0.005" (0.12 mm| radius of True Position (TP) at N1 0 6 ]
gauge plane with and unit installed. [ 0.050 | 0.085 127 | 215 N 16 ] 16
3. e, applies in zone Ly when unit installed. s 0.066 0.090 1.66 228 N1 0 [ 0
4. a applies 10 spread leads prior to installation.
5 Nis the of lead 9255-M411R2 Q, 0.050 | 0.085 1.27 218
€. Ny is the quantity of allowable missing leads. S 0.015 | 0.060 0.39 1.62
9255-4286R5
o (D) SUFFIX (JEDEC MO-015-AG) (D) SUFFIX {JEDEC M0O-015-AH)
r— N g 24-Lead Dual-In-Line Welded-Seal 28- Lead Dual-In-Lins Welded-Seal
l 7 Ceramic Package Ceramic Package
A
::._L i INCHES MILL|METERS INCHES MILLIMETERS
4y SYMBOL i, wax] O | MAX. SYMBOL 1w, TmMaX- | VOTE [MiN. | max.
" A | o.090] 0.200 229 | 508 :\1 °-°09° g-g!l’g , |2 |3 7
=Nl Al 0.020] 0.070 0.51 1.78 ~ M
B 0715 |0.020 387 0508
v B 0.015] 0.020 0.381 0.508 Bq 0.015 {0.055 gm 1.39
81 0.045| 0.055 1.143 | 1.397 C 0008 {0012 1 0264 | 0.304]
view £ C 0.008| 0.012 1 0.204 0.304 D 1.380 {1.420 35.06 36.06
D 116 | 1.22 29.21 | 30.98 E 0.600 |0.625 15.24 15.87
E 0.600| 0.625 1524 | 1587 Eq | 04850516 1232 | 13.08
Tuuw Eq 0.480] 0.520 1220 |13.20 o1 0.100°TP Z 2547TP
o owotr 12 SEA TP oA 0.600 TP | 23 ;5.24 TP
L u. . 2] 1
. eA 0.600 TP 23 15.24 TP L o |ooz0 0 076
NDTE:su' s o O JEDEC Publ No.95) L 0.100 | 0.180 254 | as7 = ™
Refer il F [N
for Axial Lead Product Outlines. L2 0.000 | 0.030 0.00 | 076 N 28 5 28
1. When this device is supplied solder-dipped, th a o Jwse ] a | o0 152 N4 0 6 0
:3.33 m.ck;m (narram portion} will not sxceed 0.013" N 24 5 24 s} D.m'l'dm 051 T77
mm
2 .Lnn,!s within 0.005" {D.12 mm} radius of Trua Position :: 5020 0 5.080 1 051 0 203 s 0.040 {0.070 1.02 17
TP} at gauga plane with maximum matarial condition 8 o d q
snd unit installed. i s  |0020] 0060 051 | 152 92CM-20250R2
3. gy applies in zone Ly when unit installed.
4. & applies to tpfood leads pnor to mslallatlon 92CS-19948R4
5. Nis the
6. N1 is the quantity of ulbowabh rmsmg teads.
TO'B Style PaCkage . SYMBOL INCHES NOTE |_MILLIMETERS
(T) SUFFIX {JEDEC MO-006-AG) MIN. | MAX. MIN. | MAX.
12-Lead Metal Package a 0.230 2 584 TP NOTES:
— g0 — M ° i - 0 v 1. Rafer to Rulas for Di Axinl Lead out:
te—§0; ] Ay | 0165 | 0.185 419 470 tines.
) 0.016 | 0.039 3 0407 | 0482 2. Loads at gauge plana within 0.007” {0.178 mm} radius of
984 0 0 1] [ True Position {TP) at maximum material condition.
¢B2 0.016 | 0.021 3 0.407 0.533 3. ¢8 applies between L1 and L2. ¢B2 applies batween L2
. 0.370 ‘851 939 and 0.500” (12.70 mm) from seating plane. Diameter is
;::' gx 0.335 :_75 8.60 uncontrolled in L1 and beyond 0.500* (12.70 mm).
) 0.020 | 0.040 0.51 101 4. Measure from Max. ¢D.
j 0.028 | 0.038 0.712 0.863 $. N1 is the quantity of allowsbls missing leads.
k 0.029 | 0.045 4 0.724 1.14 6. Nis the i o of lead pr
¥ 0.000 | 0.050 3 0.00 1.27
L2 0.260 | 0.500 3 6.4 127
L3 0.500 | 0.562 3 127 14.27
a 30° TP 30° TP
N 12 -] 12
Ny 1 s 1
92CS-1977a
702
BN
Ce N LT e s e 8 TFBLTE ek
E - a 8 N7 N ’
LT T ST R LR e -Mw
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Dimensional Outlines (Cont'd)

DUAL-IN-LINE SIDE-BRAZED CERAMIC (D) SUFFIX (D) SUFFIX
PACKAGES 18-Lead Dual-in-Line 22-Lead Dual-In-Line
Side-Brazed Ceramic Package Side-Brazed Ceramic Package
%
- SYMBOL INCHES | norg[MILLIMETERS MILLIMETERS
':-‘%.{."‘:L { N | MAX. N, | max ] YMBOL i | MAK | NOTE "Mk | MAX.
G A 065 |1.100 _127.05 | 27.84
it A | 0890|0915 22.606 | 23241 g g‘g 13'333 gl g-g
- J— —d - : : :
o y c - 10200 = 5.080 F 40 REF. 1 02 REF
{ ! [IEDL D 0.015 0.021 0.381 | 0533 [ 00 BSC 1 2,64 8SC
! T 4 F F | 0.054 REF. | 1 1.371 REF., H 0030 To.070 076 [_1.78
i S e el “ P 01008 : ] 0008 0012 | 3 o020 | 030
w0 mee mAs] e . SC 254 8SC K 0.125_[0.175 318 | 445
H 0.035 | 0.065 0.889 | 1.651 L 0380 [0.420 | 2 | 9.65 | 1067
. J 0008[0012] 3 [ 0203 o0.304 M - 7 -_| 70
NOTES: . ) P To0% ] 0.050 064 | 127
1. :’.eaﬂs within 0.005" (0.13 r!lrln)-l:ggu_s of True K 0.125 { 0.150 3.175 | 3810 N 3 2
'osition at maximum material condition. 4
2. Dimension “L" to center of leads when formed L 0.290 | 0.310 2 7.366 7.874 92CS-26186R!
parallel. [ 00 | 150 0° 150 2 -
3. When this device is supplied solder dipped, the
maximum lead lhid(nl;n {narrow portion) will not P 0.025 {0.045 0.635 1,143
exceed 0.013” (0.33 mm), N 18 18
92€S$-27231R1
(D) SUFFIX (D) SUFFIX
24-Lead Dual-in-Une 40-Lead Dual-In-Lins
Side-Brazed Ceramic Peckage Side-Brazed Ceramic Package
SYMBOL INCHES |, - IMILLIMETERS SYMBOL INCHES | pnoTe|MILLIMETERS
" ':"'1':0 :‘;‘2’; '2“9":; ;“; Min. I max.]  [min. | Max.
= o085 10368 26 | 3] A 1.980| 2.020 50.30 | 51.30
o 0015 | 00z 03 | o3 c 0.095] 0.155 243 | 393
] 0.040 REF, 1.02 REE, D 0.017] 0.023 043 | 056
o 0.100 BSC ] 2.64 BSC F 0.050 REF, 1.27 REF,
H 0.030 | 0.070 077 | 177 G 0.100 BSC 1 2.54 BSC
3 0008 | 0012] 3 021 | 030 H 0.030 0.070 0.76 1.78
L3 0.126 | 0.175 3.18 | 444 3 0.008/0.092| 3 | 020 | 030
%0 b A L B X 0.125{ 0175 318 | 445
> o o050 TRERY) L 0.580 0.62;) 2 (1474 15.:4
N 24 24 M = 7 — 7
92653008501 P 0,025] 0.050 0.64 127
N 40 40
92CM-27029R2

Duai-In-Line Plastic and Frit-Seal Ceramic Packages

{E) SUFFIX (JEDEC MO-001-AN) TNoHES MILLIMETERS
8-Lead Dual-in-Line Plastic SYMBOL NOTE ——T
{Mini.DIP) Packa MIN. [MAX. MIN. | Max.
ni-
L A 0.155 [0.200 394 | 508
Ay 0.020 | 0.050 0508 | 1.27
—" .
- =t ’ 8 0.014 [0.020 0356 | 0.508 NOTES: -
T ] 8 0.035 | 0.065 0.889 | 1.65 Refer 10 Rules for Di ing {JEDEC Publication No. 95)
s R 2 L " 7 o303 [o20a for Axial Lead Product Quthnes.
c 0.008 }0.012 . ..
HATMG PLoe WL _—'- i ! o 0.370 | 0.400 2.40 10.16 1. When this device is supplied soldér-dipged, the maximum lead
[Ty g ! a L " - N - i (narrow portion) will not exceed 0.013",
oy b ] ¥ € 0.300 10.325 762 | 825 2. Leads within 0.005" {0.12 mm) radius of Trua Position (TP) at
-l e €4 0.240 [0.260 810 | 660 quage plane with material condition and unit instatk
o 0.100 TP 2 254 TP 3. e applies in zone L, when unit installed. .
" wotx i2ea oA 0.300 TP 2.3 7621P 4. a applies to s‘puad leads !)ﬂﬂl to msullal»lon.
,_4_}_/‘ ' §.Nis the of lead
3 L 0125 10.150 318 a8 6. Ny 13 the quantity of allawable missing leads.
rﬂ‘&ﬂll fﬂm‘ﬁ L 0.000 [ 0.030 0.000 | 0762
L5 sorrou {N* [N a [} 15 4 0 15
9 Ll | t } N 8 5 8
=, B EUEWUW " o o o
[ 0.040 1 0.076 102 | 190
s 0.015 [0.060 0381 | 182
92CS- 24026 RI
703
3895 E~-12 . -
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Dimensional Outlines (Cont'd)

Duai-In-Line Plastic and Frit-Seal Ceramic Packages (Cont'd)

(E) and (F} SUFFIXES {JEDEC M0O-001-AB)

(E) and (F) SUFFIXES (JEDEC MO-001-AO)

- 14-Lead Dual-In-Line Plastic or 16-Lead Dual-In-Line Plastic or
st e } Frit-Seal Caramic Package Frit-Seal Ceramic Package
L3 .
e Rt INCHES MILLIMETERS INCHES \ MICLIMETERS
: YMBOL NOTE
e b SYMBOL T wan] VO E [ im wmax. ls MiN. | MAX, MIN. | MAX.
: W u A 0.155 | 0.200 3.94 6.08 A 0.166 | 0.200 3.94 5.08
- At | 0020 )| 0.060 081 | 127 Ay }o0020 | 0.050 051 | 1.27
¢y motrun 8 o014 | o020 035 | 0508 8 | 0014 | 0020 0.356 | 0.608
em d /o R e e 8y | 003 | 0oss 089 | 165
N W Y_W_N..\ H_-f—f c 0.008 | 0.012 1] oze4| o304 LI B . . :
: f D 0745 | 0770 1893 | 19.55 ¢ | o008 | 0012 1 |0204 | 0304
S ormou, aem 'i ot E 0300 [ 0.325 762 | 828 D | 0745 | 0.785 18.93 | 19.93
R ATATRR~] B 1 o020 | o0z60 610 | 660 € | 0300 | 0325 762 | 8.26
A " 0.100 TP 2f 2T €y | 0240 | 0.260 610 |e60
oy 0.300 TP 2,3 762 TP
NOTES: e 0.100 TP 2 254TP
Refer to Rules for D 9 (JEDEC No. 95) L 0125 | 0.150 318 | 38 t
for Axial Lead Product Outlines. t2 0.000 | 0.030 0.000 | 078 L7 0.300 TP 2,3 .1e2Te
1. When this davica 1s supplied solder dipped, the maximum lead a 0o 150 4 [ 150 L 0.125 | 0.150 3.18- 3.81
thickness (narrow portuion} will not exceed 0.013" {0.33 mm), N 14 5 4
2. Leads within 0.005" (0.12 mm} radius of True Position (TP) Ny 0 [ [} Ly | 0000 ; 0.030 0000 } 0.76
at gauge plane with maximum matenal condition and unit ay 0.040 0.075 1.02 1.90 a 0° 150 4 Q° 159
nalied. . S 0.085 | 0.090 166 | 228 N 8 5 8
3. ep applies in zone Ly whan unit installed. 9255 4296R3 N 0 6 0
4. a appliss to spread leads prior to installation. \
5. N the o y of lead Qg | 0.040 | 0.075 1.02 1.90
8. N1 is the quantity of allawable missing leads, s 0.015 | 0.080 0,39 1.62
) 92CM-15967R4
(E) S8UFFIX (E) SUFFIX {F) SUFFIX (JEDEC MO-001-AG)
18-Lead Dual-in-Une 22-Lead Dual-In-Line 16-Lead Dual-In-Line
Piastic Package Plastic Package Frit-Seal Caramic Package
SYMBOL INCHES NOTE | MILLIMETERS symeoL ——INCHES |\ 1 | MILLIMETERS SYMBOL INCHES |\ re[MILLIMETERS
P o " " MIN. | MAX. MIN. MAX. MIN. | MAX. MIN MAX.
e Max. N AX. A 0.155 ; 0.200 394 | 5.08 A 0.165[0.210 420 | 533
A 0.155 | 0.200 384 | 5.08 Ay |0.020 {0,050 0508 | 1.27 Ay | 0016|0045 0381 ] 114
A 0.020 | 0.050 0.508 | 1.27 B8 0.016 | 0.020 0.381 | 0.508 ) 0' G020 . 1
) 0.014]0.020 0.356 | 0508 8y | 0035 |0.065 088 | 165 015610.0 0381 | 0508
84 0.035 | 0.065 0.89 1.65 T 0.008 | 0.012 1 0.208 | 0.304 B1 0.045 | 0.070 1,16 1.77
< 0008|5012 T T o504 | 5308 D 1120 [ 0.009]0.011| 1 | 0229 | 0.279
D 0.845 | 0.886 2147 | 2247 EE g-&ﬂ ggg :?; lg-g? D 0.750 | 0.795 19.05 | 20.19
1 S s S - 0.2 .32 k 8.
3 0.240 | 0.260 6.10 | 6.60 o1 5.100 TP 3 254 TP E . 23: g 303 ggg : 3
2 0.1007P | 2 254 TP A 0.400 TP 23 | 10167P 1 : : . : :
oA 03007P | 23 7.62TP L 0.125 [0.150 338 | 381 e 0.100TP | 2 2547p
0.125]0.150 318 [ 381 L2 0_ 10.030 [ 0.762 A 0300TP | 2,3 7.62 TP
q g S q a ) . . ¥
2 0 | 15 n 2 5 20 159 4 20 159 [X 0.120 | 0.160 3.05 4.06
N 18 5 15 b:" 202 : Dz Lo 0.000 | 0.030 - | 0.000 0,76
1 0 - 3 )
Ny 0 8 0 Qy | 0.055 |0.085 740 | 2.5 2 2 el 4 2 15
B 0015 [0.060 039 | 152 s 0.015 [0.060 0381 | 127 m 1: 2 1:
1 L
92CS-30830
92¢S-30630 Qp | 0.050]0.080 127 | 2483
S 0.010 { 0.060 0.254 1.52
92CM-22284R1
LD' (E) and (F) SUFFIXES (JEDEC MO-015-AA} {E) SUFFIX
s | 24-Lead Dual-ln-Line Plastic or 40-Lead Dual-In-Line
i : }  Frit-Seal Ceramic Package o Plastic Package
¢ INCHES MILLIMETERS ]
Y INCHES
" SYMBOL in. Tmax| "OTE[ Min. [ MAX. SYMBOL SN, [MAX. | VOTE FMIN. | MAX.
A 0.120| 0.250 3.10 | 6.30 A 0.120 | 0.250 3.10 6.30
I At 0.020| 0.070 051 | 1.77 Aq 0.020 | 0.070 0.51 177
t B 0.016 | 0.020 0.407] 0.508 B 0.01810.020 0.407 | 0.608
81 |0.028(0.070 072 [ 177 By | 0.02810.070 0.72 1.77
wew o € [0008|0012] 1 | 0.204] 0.308 5 | 2oealo0aa| 1 |o20s | 0304
': ;‘zgo ;'225 ::g';i ‘;‘:;3 E; | 0.515]0.580 13.09 | 1473
- - - - o 0T00TF | 2 254 TP
_ €1 0.515 | 0.580 13.09) 14.73 o 0.600 TP 23 15.24 TP
e o 0.100 TP 2 254 TP L | 0.100]0,200 254 | 6.00
roTEs 7 0.600 TP 2,3 | 15.247TP Ly | 0.000}0.030 0.00 0.76
Rate to Rules for Dlmenolmmng {JEDEC Pubication No. 95) L 0.100[0.200 2.654 | 5.00 a 0 4 [ 5
1 { .
|°'vn::. l&!‘l:dduv\u:‘i:‘mplgl':'ml&r dipped, the maximum tead L2 0.000 | 0.030 0.00 |0.76 h?l 4: g 4:
tnckness narrow portion] will not $xceed 0.013", a 00 | 160 3 00 | 150 1
2. Leads within 0 005™ 10 12 mmi radws of True Posiuon (TP} at N 24 5 24 Q4 0.065]0.095 | 1.66 241
3 Tn ot tona 3 e ot Ny 0 8 0 s |oo0]0100 102 | 254
1 ! " =
5. Rt ha ot earony ot o e, Gy [0.040]0.075 702 [1.90 92C5-30959
6. Ny 13 the quanuty of allowable misung leads. S 0.040{0.100 1.02 | 254
92CS26938R2
704
3896 E-13 BT es
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Dimensional Outlines (Cont'd)

Ceramic Flat Packs

(K) SUFFIX (JEDEC MO-004-AF)

14-Lead
TERMMAL INCHES MILLIMETERS
T
2 n r i F - [PYMBOL N T wax 1 VOTE [Win. | Max.
A |0.008 | 0.100 0.21 | 264
L 0.015 | 0.019 1 0381 | 0482
' l c | 6003 o.o:s T ]0.077 | 0152 NOTES:
' T T 1t e 0.050 T L 1.277p 1. Refer to JEDEC Publication No. 95 for Rulat for
} ‘ E 10200 | 0.300 5.1 7.6 Dimentioning Peripharal Lead Outlines.
| H Josoo | 1.000 153 | 264 2. Leads within 0.005" (0.12 mm} radius of True
[ € 2z H L 0.150 | 0.350 3.9 [X] Position {TP) at maximum material condition.
: X | l N 14 3 14 3. N is the maximum quantity of ead positions.
1B ) L Q 0.005 | 0.050 0.13 1.27 4. Z andt Z1 determine a zone within which all body
13- S H-1E- s 0.000 | 0.050 0.00 1.27 and lead irregularities lie.
’ 1 | r FJ 0.300 [} 7.82
' I (1 L 2 0.400 4 10.16
1 I_z H } 9255.4300R3
4 s -l B . H—S el r-»——g
& —e=t A (=== BASE AND
SEATING
PLANE
(K) SUFFIX (JEDEC MO-004-AG) (K) SUFFIX (K) SUFFIX
16-Lead 24-Lead 28-Lead
INCHES MILLIMETERS INCHES [ MILLIMETERS INCHES | WILLIMETERS |
SYMBOL N MAX, NOTE MIN. | MAX, SYMBOL [-0in T max[VOTE MIN. [ max. SYMBOL it T max]"C [ mMiN. [max.
A |0008 [ 0.100 021 | 254 A 0.075 | 0.120 191 | 304 A 0.075 | 0.120 191 | 304
8 |00 | 0018 1 o038 | 0as2 B 0.018] 0.022] 1 | 0458 | 0568 8 0.018] 0022 1 _| 0458 | 0.558
C 0003 | 0.006 1 |0077 |0.152 [5 000¢f0007] 1 | 0102 | 0477 c 0.004| 0.007| 1 | 0.102 | 0177
e 0.050 TP 2 1277 e 0.050 ¢ 2 1.27 TP 0 0.050 TP 2 V.27 1P
€ 0.600] 0.700 1524 [17.78 E 0.600 | 0.700 1524 | 17.78
E 0200 | 0.300 5.1 76 ]
a |osoo | 1000 153 | 54 H 1.150 | 1.350 29.21 | 34.29 H 1.150 [ 1.360 29.21 :
- M - . L 0.225 | 0.325 5.72 8.25 L 0.225 0.325 572 8.25
L {0150 | 0.350 EX) 58 N o = S e N 35 3 %8
N 16 3 6 a 0.035] 0.070 08s | 77 Q 0.035 | 0.070 0g8g | 177
o |o.os | 0.050 013 | 127 5 0.060 0110 1 | 163 | 2.79 s 010060} 1 0 1 153 |
s loooo | oos 000 | 063 z 0.700 4 17.78 z o7 . "
F1 0.300 4 7.62 2 0.750 4 19.06 1 d - -
4 0.400 4 10.16 : : 92¢5-20972
92C5-19949R2
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