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CMOS Multi-Function

Expandable 8-Input Gate

The RCA- CD4048A is an 8-input gate
having four control inputs. Three binary:
control inputs — Ka, Kb, and Ke ~ provide
the implementation of eight different logic
functions. These functions are OR, NOR,
AND, NAND, OR/AND, OR/NAND, AND/
OR, and AND/NOR.

A fourth controf input —Kd — provides the
user with 3-state outputs, When control
input Kd is high the output is either a logic
1 or a logic O depending on the input states.
When control input Kd is low, the output is

an open circuit, This feature enables the
user to connect this device to a common
bus line.

In addition to the eight input lines, an
EXPAND input is provided that permits the

user to increase the number of inputs to one-

CD4048A, (see Fig. 6). For example, two
CD4048A*s can be cascaded to provide &
16-input multifunction gate, When the
EXPAND input is not used, it should be
connected to Vgs,

MAXIMUM RATINGS, Absolute-Maximum Values:

STORAGE-TEMPERATURE RANGE (Tgtg) . . . . .
OPERATING-TEMPERATURE RANGE {Tpk:
PACKAGE TYPESD,F,K,H ..
PACKAGETYPE E . 1v.vvos.-
DC SUPPLY-VOLTAGE RANGE, (Vpp}
{Voltages referenced ta Vgg Terminal): . ., . . .
POWER DISSIPATION PER PACKAGE (Pp)
FOR Ta= —40 to +60°C [PACKAGE TYPE E)
FOR T= 460 to +85°C (PACKAGE TYPE E)

FOR T = -58 to +100°C (PACKAGE TYPES D, F.K) ...,,
FOR T, = +100 to +125°C (PACKAGE TYPES D, F, K)

DEVICE DISSIPATION PER QUTPUT TRANSISTOR

e e —66 to +150°C

. .—~55 to +125°C
, ~40 10 +85°C

....................... —05t0 +16 V

« + + » JDerate Linearly at 12 mwW/°C to 200 mW

CD4048A Types

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

BINARY CONTAROL INPUTS

FUNCTION CONTROL

TN CONTROL.
Ko Fa Ko Ka  23THE
[ L1

07 9 2
4
8=—{t3
NPUTS 16 12
-
EXPAND —i!5 H=—J
oUTPUT
t—s
F—ls
NPUT!
HPUTS 16 e
H—13
Vgg*8
Voo*l6

9205-22249

CDA4048A
Functional Diagram

Features:

B Medium-power TTL drive capability

Three-state output \

B High-current source and sink capability
9mA (typ.) @Vpg=05V,Vpp=10V

% Many logic functions availabla in one

FOR Tp= FULL PACKAGE-TEMPERATURE RANGE {ALLPACKAGETYPES) . . .. ..... 100 mW package
INPUT VOLTAGE RANGE, ALLINPUTS . .. . vttt vs s nnorioaneen —-06to Vpp +0.6 V ® Quiescent currant spacified to 15 V
LEAD TEMPERATU:E {DURING sotnenmc;): sags% ™ Maximum input leakage current of 1 A
At distance 1/18 11/32 inch {1.69 £0.79 mm) from case for 10smax. . . . . .. e at 15 V (full package-temperature ranga)
HoR o NAND a0 H 1-V noise margin (full package-
temperatura rangs)
3=
€~
G —
EXP
OR/AND OR/NAND AND/OR AND/NOA Applications:
A A A A
9 H 8 5 8 Selection of up to 8 logic functions
v ° ° ® Digital control of logic
¢ e < § & General-purpose gating logic
& ¢ & g ~ Dacadin
1 % ; i 9
exp EXP £xp £xp — Encoding-
92CM-22230
Flg. 1 — Basic logic configurations. S ——
frusienT TE st
TYPICAL TEMPR COEFFICIENY AT ALL YALUES OF Vge7=Q3 % /C 4
RECOMMENDED OPERATING CONDITIONS i“ “;H E” Ea{r 1”15 :‘_ﬂ'; i
For maximum reliability, nominal operating conditions should be selected so that 1 A H T
operation is always within the following ranges: 5 OATE-TQ-SOURCE VOLTAGE [¥oe I3 N T
= 8
LIMITS K
§ A 19
CHARACTERISTIC Vop | B,F, K H E UNITS
Packages Package H
V) H
Min. | Max.| Min. |Max. 2 “vl
0 E}
Supply-Voltage Range (For Tp = Full 3 12 3 12 v ORAIN-TO-SOURCE YOLTIGE (Vogl=V = @ o~
Package-Temperature Range) Fig. 2— Typical output n-channel drain
characteristics .
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[ [AMSEWT TEMPEAATURE (TAls25°C
STATIC ELECTRICAL CHARACTERISTICS g [Times e cocrrcet AT L waves of vesea3 e |
i T 840, AK] .
. Limits at Indicated Temperatures (°C) Z T T
Conditions- 2 VOLTAGE (31418
D, F, K, H Packages E  Package g, i 5
Characteristic v TvTv < : Units £ 1
( ‘g ol op I I O I T § oA s
Typ.|Limit Typ.| Limit, d ,oHH ! EEdazain
— - i H : 0V
Quiescent Device 5 1 005 1 60 | 10 {0.01] 10 ] 140 5 s
Current Iy Max.,| — — 10| 2 |0.01] 2 }120120 {0.02] 20 |280| mA S
) [] 0 i3
- - 16126 0.5 | 26 [1000/260] 2.5 | 260 {2500 ORKN-TO-SOURCE YOUIAGE (ogt—Y
Fig. 3— Minimum output nchannel drain
Output Voltage: charactaristics
i Lovel, ®l 1 s|s 0 Typ.; 0.05 Max.
VoL -|10] 10 0 Typ.; 0.05 Max. v o ot S
High Level - 5 4.95 Min.; 5 Typ. 0
Von - 10 9.95 Min.; 10 Typ. HH wl
Noise |4mmunity: had g
Inputs Low, 42| - 5 1.5 Min.; 2.25 Typ. H
VL o3
9| - |10 3 Min.; 4.5 Typ. FEFFH SATETO- SouReE VOLTAGE H 1003
v P
Inputs High 08 — [ 1.5 Min.; 2.25 Typ. R g
VNH [AMIBIENT TEMPERATURE {rple28%cC
1 _ 10 3 Min.; 4.5 Typ. TYPCAL TEMR COEFFICIENT AT ALL WALUES OF Vgee~ s::.-“‘“:
— Fig. 4— Typical output p~channel drain
oise Margin: characteristics,
Inputs Low, 46{ — | & 1 Min,
VNML — v m:«-m-mc::::vm}vh;):v
9 - 10 1 Min. :u':::z TEMPERATURE (TaI-257C 22
TEMR AT ALL
Inputs High, [ 05| - | & 1 Min. fr R e |
VNMH 1] -1 10 1 Min. HED i
Output Drive mg
Current: 04] — 1462 |32 (1611|1932 16 |13 o YRTHE gl Y g
n-Channel (Sink
IpN Min, 05f — 10 }166| 9 |45 |3.1|54| 9 | 45 |3.7 !
mA :
p-channel oo =
(Source), 46| — 5 |-2}-3.2]-1.6}-1.1}-1.9]-3.2| -1.6 |-1.3 ey
[pP Min, Fig. 5— Minimum output p-channel drain
96| - 10 |-6.6 -9 -4.6]-3.1}--3.8] —9 |-3.15}-2.6 charactaristics.
fnput Leakage Any Input -
T AMBIENT TEMPERATUNE (T4l125°C
?u"[ent' -] -11 +105 Typ., £ 1 Max. BA
1t 2
e
3-State Output Forced g o3
Leakage Current | (Output Disabled) HA H
loLloH I -4 5 o
— - 15 +10 Typ., 2 Max. H / A" —_
| e |
2 l
: "
[ 0* 0* ot [
INPUT FREQUENCY (fg} —He sacs-2228y
Fig 6- Typlcal power dissipation as a
of input fi Y
586
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DYNAMIC ELECTRICAL CHARACTERISTCS at Tp = 25°C and Cg = 16 pF-and 60 pF,

Typical Temperature Coefficient for all values of Vpp = 0.3%/°C Ry =200 kS2
CL=16pF
LIMITS
TEST D FKH E
CHARACTERISTIC | conDITIONS Packeges Packege UNITS
\'/ -
(VE!?!) TYP. | MAX.*| TYP. | MAX,
Propagation Delay Time B 750 1300 750 1600 ns
tPHL 10 | 2256 | 400 | 225 | 600
Transition Time: 5 90 140 90 170 ns
High-to-Low Level tTyt 10 30 50 30 66
. 3] 130 250 130 300
Low-to-High Level t 10 30 50 20 75 ns
Input Capacitance C) Any Input 5 - 6 - pF
C_=50pF
Propagation Delay Time 6 775 1350 775 1650 ns
tpL HAPHL 10 240 430 240 530
Transition Time: 5 105 170 105 200 ns
High-to-Low Level tTy¢ 10 40 70 40 85
. 5 146 280 146 330
Low-ta-High Level t ns
9 TLH 10 | 50 | 8 | 6 | 95
Input Capacitance C;  [Any Input B - ] - pF

CD4048A Types

AMMENT TEMPERATURE {T)23°C H
PICAL TEMP COEFFICIENT AT ALL VLUES 9‘[ YoueO0.3 % /CHH

iil]
0 W0

1133

0 e 0
LOAD CAPACITANCE

g
§

Ny S
[] 20

2
%

2cs-212%

Fig. 7~ Typical propagation delay time as a
fe ion of load capaci

* Max, Limits represant worst-case limits for worst-case modas of operation shown in Figs, 16, 16, and 17,

AMBENT TEMPERATURE (To)23°C

YPICAL TEMA COEFFICIENT AT ALL VALUES OF Yo0-03 %/°C

2

1

H

s

H £ vogls

= YOLTASE T

3 PPy HHE

in P

1 TH
1
10

amR=s

wans Fiav

v i

i nun g HH

I
o ) 40 «©

LOAD CAPACITANCE (CL}—pF

8 K0 RO RO

u

a2¢s-22158

%0 W0

INPUTS

Yss

93C3-27404

Fig. 10— Quisscent-device-Current

AMBENT TEMPERATURE (To)e23°C
TYPICAL TEWR COEFFICENT AT ALL WLUES OF V0003 %/C |
]
1
3
)
E
y
= !E__-ﬁ
5
§
a
5
H v
;
i
R FH
REARENEERORNRANNANSENSN) LiL1L)
[] 20 L) [} [] 00 [72 Y L] -

q2e8-1m157

Fig. 8-~ Typical low-to-high leval transition

time as a of load cap
Voo
INPUTS QUTPUTS
-y ad
Voo~Yan - el
° e s *
VHL -] — =
-t [ =
NOTE:
} TEST ANY OHE INPUT,
Vs WITH OTHER INPUTS AT

szcs-2man YOO OA Vsg-

Fig. 11— Noise-immunity

Fig. 9— Typleal high-to-low level transition tast circuit. test circuit.
tima as a f jon of load cap
voo
oo W _ ==\ -to%-
f QUTPUT l I 16 }-4
INPUTS 2 5l
*13pF T
Voo -] NOTE: %‘,‘.50,,_; = T ouTpur o 0%
‘\,@.. -] MEASURE INPUTS b1 4 13 | ~lo%
DA T aHi» . i
ss T0 8OTH Vy L4 !
- CONNECT ﬂ.‘l’.mvg 7 10} 9208-22208 .
EITHER M o |-
! Voo OR Veg- ‘ ‘
Vss
92€3-27402 vss
Fig. 12— Input-leakage-current
tast circuit. Fig. 13—tTHL. trLy — AND/NOR.
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CD4048A Types

NOR

aoru BEGHT

=
o8

X

4
1

x

a

>
x
o

Vop
JLOUTPUT} ;I
VoD -——FKd] x§
H ——— X4
G —
4 28
£ —]
Voo’_l{!_
Vss vss
12- INPUT OR/AND GATE 92€$-20240

Ve (A+BHCHO)-(E4F+G+H)- (XI#X24 X34 X4)

Fig. 14(a) - 12-input OR/AND gate.

OR FUNCTION

16-INPUT NOR GATE

JiouTPUTY

E ] Vs
92C3-2024)

JeAp #B) +C; 4D +E€) +F) #G) +H| +Ax+B24Co 0, 1EHFR 4G THY

Fig. 14(b) 16-input NOR gate.
Applications of Expand Input

HAND IMPLEMENTATION OF EXPAND INPUT FOR 9 OR MORE INPUTS
outpyt | FUNCTION OUTPUT BOOLEAN
- FUNCTION E)?PEAEI\?I:E?N?’IJT EXPRESSION
NOR bR J=(A+B+CHD+E+F+G+H)+[EXP)
OR OR J={A+BHCHDHE+FLGHH)+{EXP)
AND NAND J={ABCDEFGH)-(EXP)
AND/OR NAND NAND J={ABCDEFGH)-(EXP)
OR/AND NOR J=(A+B+C+D)-(E+F+G+H)-(EXP)
%} OR/NAND |  NOR J={ATB+CHD)-(E+FGHH)-(EXP)
telet AND/NOR AND J=(ABCD)+EFGH|+(EXP)
AND/OR AND J={ABCD)}+{EFGH)+(EXP)

Note: (EXP) designates the EXPAND function (i.e., X1+Xg+ . .. Xp).

AND/NOR

Fig. 14(c) Actuai-cirguit logic cantigurations.

OR/NAND

0-i-1

OR/AND

0-1-0
208 -22202

Fig. 14— Expansion logic snd truth table,

PUT

Voo:
.
oUTPUT T o1
b 2 18 |4
CLx13pF,
RSOl Pi3 e
T o s 13 |
— s 12 |
s nfg]
7 10—
Ee 9 }—4
Vs

92C5-22263

Fig. 15— tp; 4y — NAND.

Voo
oUTPUT T 16 1
M 2 18 =
CLoiSpFa
ohsoel t3 HAUT
I = K 31—
-4 3 2 4
—1 6 u 4
— 7 [
18 9 H
Vs
INPUTF:)B;:OK
UTPUT - — 4 -}s0%
T
(- 22484

Fig. 16— tpyy — AND.
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3 CONFIGURATIONS
¢ | SAME AS FOR INPUT "A® |

A 4 CONFIGURATIONS
SAME AS FOR INPUT "A"
e

—ss
Ko—
ol shueas Fonkpweur ?
e 'J_—'I_:: Transmission Gate Dsfinition
TG = Transmission Gate
input to Output is:
a) A bidirectional low impedance when
control input 1 is low and control
2is high.
b) An open circuit when cantrol input 1
is high and control input 2 is low.
92¢u-22250
FUNCTION TRUTH TABLE
OUTPUT UNUSED
BOOLEAN EXPRESSION | K. { K| K
FUNCTION al "b| Cel inpyTe
NOR J=A+B+C+D+E+F+G+H ojojo Vss
OR J=A+B+C+D+E+F+G+H 0j]o0} 1 Vss
OR/AND J=(A+.B+C+D)'(E+F+G+H) gj1]o0 Vss
OR/NAND |J={A+B+C*D)-(E+F+G+H) | 0} 1 1 Vss
AND J=ABCDEFGH 1]0j]o0 Vob
NAND J=ABCDEFGH . 110]1 Vop
AND/NOR J=ABCD+EFGH 11110 Vbb
AND/OR |J=ABCD+EFGH 111 1 Vop
Kg=1 Normal Inverter Action
Ky4=0 High impedance Output
EXPAND input=0 *See Figs. 1and 7.
Fig. 17— logic disgram and truth table.
589
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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}
i 14-Lead Dual-In-Line Welded-Seat 16-Lead Dual-In-Line Welded-Seal
¥ Caramic Package Ceramic Package
Ty ) ILLIMET|
t Isvusm INCHES NoTE |MILLIMETERS
MIN. | MAX. MIN. MAX.
) L SYMBOL INCHES NOTE MILLIMETERS
MIN. | maX. MIN. | MAX. A 0.120 | 0.160 3.05 4.06
t A 0.120 | 0.160 3.06 4.08 Ay 0.020 | 0.065 0.5t 1.65
:‘ ::‘: :g ::6 ;; 8 | 0014 | 0.020 0.356 | 0.508
’41 ulu A:n , 8 0060 | 0088 127 1:‘ By 0.035 | 0.085 0.89 1.66
— =¥ e T 0.008 | 0012 1 | o206 | o304 ¢ |[oo08 | 0.012 v 0204 | 0.304
[ f f f o 0745 | 0770 1893 | 1956 D | 0746 | 0.785 18.93 | 19.93
“OTYOM VIEW & o E 0.300 | 0.326 7.82 8.25 E 0.300 | 0.325 7.62 8.25
L Uﬂu —_— | Er ] o240 | 0260 s | seo E; | 0240 | 0.260 810 | 660
s, a L] 0.100 TP 2 2.54 TP
A 0.300 TP 2,3 7627TP ey 0.100 TP 2 254 7P
NOTES: L 0.126 | 0.150 3.18 381 L7 0.300 TP 2,3 7.627TP
Refer to Rules for Di i (JEDEC Publication No. 95} L 0.000 | 0.030 0.000 | o076
for Axial Lead Product Outlines. az PR T +T5 T L 10125 | 0.150 318 | 381
1. When this device is supplied solder-dipped, the d lead N < 5 L, | 0,000 | 0.030 0.000 | 0.76
thickness (narrow portion) will not exceed 0.013" {0.33 mm). ¥ 4 a ® 159 2 ® prr)
2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at N1 o 6 0
gauge plane with maximum material condition-and unit installed. [} 0.050 | 0.085 .27 2.15 N 16 5 16
3. e, applies in zone Ly when unit installed. s 0.065 0.090 1.66 228 Ny o] [ 0
4. a applies to spread leads prior to installation.
5. N is the maximum quantity of lead positions. * 1Rz 01 0.050 | 0.085 1z 215
6. Ny is the quantity of allowable missing leads. S 0.015 | 0.060 0.39 1.62
9265-4286R5
° (D} SUFFIX (JEDEC MO-015-AG) (D) SUFFIX (JEDEC MO-015-AH)
24-Lead Dual-In-Line Welded-Seal 28-Lead Dual-In-Line Welded-Seal
C ic Package Cearamic Package
INCHES MILLIMETERS INCHES MILLIMETERS
SYMBOL |miN,max.| 'O F |WiN._TMAX. SYMBOL g, [maX|VOTE [WiN. [ MAX.”
A 0.090] 0.200 2.29 §.08 A 0.030 [0.200 2.29 5
A 0.020{ 0.070 051 | 178 A1 0 _lo070] 2 0 1.77
1 - - - - B 975 [0.020 0381 | 0508
B 0.015] 0.020 0.381 | 0508 By | 0.015 {0.085 039 | 139
81 0.045] 0.055 1.143 | 1.397 C 0.008 {0012 1 0204 | 0.
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 10.625 15.24 | 15.87
E 0.600] 0625 1524 | 15.87 Eq 0.485 [0.515 12.32 | 13.08
Eq 0.480] 0.520 1220 |13.20 o1 0.700° TP < 2547TP
P 0.100 TP 2 2547P of 5 0.600TP | 23 5 ;5.24 T;
i eA 0.600 TP 23 15.24 TP L, o |0.030 0 0.76
NOTE:se' Rules or Dimensioning [JEDEC Publicaion No. 95) L 0.100 | 0.180 254 | 457 + TP
Refer ul F 0.
for Axial Lead Product Outlines. L2 |0.000] 0.030 000 | 076 N 28 5 28
1. When this device is supplied solder-dipped, the i a © 150 4 [ 159 Nq 0 6 0
lead thickness (narow portion} will not exceed 0.013" N 24 5 24 [+7] o.ﬁ)"’d?ﬁﬁ 0.51 177
{0.33 mm).
2. Leads within 0.005” (0.12 mm) radius of True Position 31 0020 0 0,080 6 051 0 203 s 0.040 {0.070 102 177
{TP) at gauge plane with maximum material condition 1 . . . .
and unit installed. i s 0.020 | 0.060 0.51 152 92CM-20250R2
3. 8p appliesin zone L2 when unit installed.
4. a applies to spread leads prior to installation. 92CS-19948R4
5. N is the maxi quantity of lead positi
6. N1 is the quantity of allowable missing teads.
TO‘B Style PaCkaw . SYMBOL INCHES NOTE MILLIMETERS
(T} SUFFIX (JEDEC MO-006-AG) MIN. | MAX. MIN. | MAX]
12-Lead Metal Package a 0.230 2 5.84 TP NOTES:
— g0 —=f A1 ° i 0 9 1 . 1.Refer 10 Rules for Dimensioning Axist Lead Product Out-
to— g0; ] Ay 0.165 | 0.185 4.19 4.70 lines.
L) 0.016 | 0.09 3 0407 | 0482 2. Leads at gauge plane within 0.007" {0.178 mm) radius of
981 0 [ [} 0 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 between L2
oD 0.335 | 0.370 ‘851 9.39 and 0.500" (!2.70 mm) from seating rfhm. Diameter is
0y 0305 | 0.3% 775 8.50 uncontrolled in L1 and beyond 0.500 (12,70 mm).
3 0.020 | 0.040 0.51 101 4. Measure from Max. ¢D.
j 0.028 | 0.034 0.712 0.863 §. N1 is the quantity of allowsbls missing leads.
k 0.029 | 0.045 4 0.74 1.14 6. Nisthe { q ity of lead
Ly 0.000 | 0.050 3 0.00 1.27
L2 0.250 | 0.500 3 64 127
L3 0.500 | 0.562 3 122.7 14.27
a 30° TP 30° TP
N 12 6 12
Ny 1 5 1
92¢s-19774
702
P v
T - el
E-08 K %
T s o g Y
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Dimensional Outlines (Cont'd)

DUAL-IN-LINE SIDE-BRAZED CERAMIC (D) SUFFIX (D) SUFFIX
PACKAGES 18-Lead Dusl-in-Line 22-Lead Dual-In-Line
Side-Brazed Ceramic Package Side-Brazed Ceramic Package
0
s SYMBOL INCHES | nore|MILLIMETERS ILLIM
a-‘%.{.":L { N | MAX MIN. | MAX SYMBOL ["min. | MAX I NOTE [Fhin T —max.
5 A .085_[1.100 27.05 | 27.94
A 108900915 22.606 | 23241 g g‘g 13'333 ::. g-g
- c - 0200 = 5.080 F Q40 REF. | 1 | 102 AEF.
{ D 0.015] 0.021 0.381 | 0533 G 100 BSC 1 2,54 8SC
: F F__ | 0054 REF. | 1 1.371_REF. 4100w O — 9.18 1
v G | 01008sc 1 254 BSC K J0.125 [0.176 318 | 445
H 0.035 | 0.065 0.889 | 1.651 L 0380 ]0420 | 2 [9.65 | 10.67
. J 000810012 3 | 0.203] 0304 M — 7 -_| 70
NOTES: . ) - 0.050 064 | 127
1. :’.eaﬂs within 0.005” {0.13 mrln)w:ggu_s of True K 0.1250.150 3175 | 3.810 N 2 22
'osition at maximum material condition. £
2. Dimension “L" to center of leads when formed L 0.290 | 0.310 2 7.366 7874 92CS$-25186R
parallel. M 00 150 [ 150 2
3. When this device is supplied solder-dipped, the
maximum lead thicknass {narrow portion) will not P 0.025 | 0.045 0.635 1.143
exceed 0.013” (0.33 mm}), N 18 18
92CS-27231R1
(D) SUFFIX (D) SUFFIX
24-Lead Dual-in-Une 40-Lead Dual-In-Line
Side-Brazed Ceramic Package Side-Brazed Ceramic Package
SYMBOL INCHES |, . [MILLIMETERS SYMBOL INCHES | noTE|MILLIMETERS
" ':’"1':0 :‘;‘2’; '2“9":; ;“;‘ Min. I max.)  [vin | max.
= ooes | o016 216 | 368 A 1.980| 2.020 50.30 | 51.30
) 0015 | 0023 0.39 0.68 Cc 0.095/ 0.155 243 3.93
F 0.040 REF, 1.02 REF. D 0.017| 0.023 043 | 056
G 0.100 BSC 1 2.54 BSC F 0.050 REF. 1.27 REF.
H 0.030 | 0.070 077 [ 77 G 0.100 8SC 1 2.54 BSC
J 0.008 [ 0012 3 1021 0.30 H 0.030] 0.070 0.76 1.78
K 0.125 | 0.175 318 1 444 f 0.008]0012] 3 | o020 [ 030
"; 0.580 °-:f° 2 1474 ‘57-3‘ K 0.126] 0.175 318 | 445
3 o0 T o050 oY) 3 L 0580|0620 | 2 [14.74 | 15.74
N 24 24 M = 7 - 79
92CS.30986R1 P 0.025] 0.050 0.64 127
N 40 40
92CM-27029R2

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

(E) SUFFIX (JEDEC MO:001-AN) INCHES MILLIMETERS
8-Lead Dual-in-Line Ptastic SYMBOL NOTE
{Mini-DIP) Packa MIN. |MAX. MIN. MAX.
ni-
e A 0.155 | 0.200 3.94 5.08
Ay 0.020 | 0.050 0.508 127
o —————a X
- = 8 0.014 [0.020 0356 | 0508 NOTES: -
T ] -] 0.035 | 0.065 0.883 1.85 Reler to Rules for Dis ing {JEDEC Publication No. 95)
st ros 2 L Py 5 7 o303 o308 for Axial Lead Product Qutlines.
c .008 | 0.012 . ..
WaTwg PLave L1 _—'- i i o 0.370 10.400 940 |10.6 1. When this davice is supplied salder-dipped, the maximum lesd
Py ! a 3 ) ' - . {narrow portion) will not exceed 0.013".
ey - ] ¥ € 0.300 |1 0.325 762 | 825 2. Leads within 0.005” {0.12 mm) radius of True Position (TP) at
- " ! [y Ey 0.240 | 0.260 8.10 6.60 guage plane with material di and unit nstath
oy 0.100 TP 2 254 TP 3. e applies in zone L, when unit installed.
¢ wotx ster A 03007 |23 762 1P 4. a applies to s‘puad leads !)ﬂﬂl to msullal»lon.
- /. s 5. Nis the of lead
3\ L 0.125 10.150 318 s 6. Ny 13 the quantity of allowable missing leads.
T “ T f L2 0.000 | 0.030 0.000 0.762
i sormou {m- LN a [} 15 4 [} 15
IR f { N 8 5 8
= FuUoua Ny o o o
Qq 0.040 }0.076 1.02 1.90
S 0.015 | 0.060 0.381 1.52
92CS5-24026R!1
703
3895 E~12 . -
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Dimensional Qutlines (Cont'd)

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

T-90-30

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

N & (E) and (F)} SUFFIXES (JEDEC MO-001-AB)
-~ 14-Lead Dual-In-Line Plastic or 16-Lead Dual-In-Line Plastic or
[Py i [} Frit-Seal Caramic Package Frit-Seal Ceramic Package
4 .
AT AL —t INCHES ] MILLIMETERS
INCHES MILLIMETERS
. TE
o k [ “ - SYMBOL i T wax] VTN, wax. ISVMBOL Min. | max, | V0 MIN. | MAX.
B kL N M A |0 | ome 394 | 508 A | 0.185 | 0.200 384 | 508
" A1 | ooz | oos0 081 | 121 Ay |0.020 | 0050 051 | 127
s :‘ ppindl b ecis ppoad I 8 | 0014 | 0020 0.356 | 0.508
= Ammmam == c 0008 | 0012| 1] 0204 | o3 8y | 00% | 0068 089 [ 165
i {f f D 0745 | 0770 1893 | 1956 C o008 | 0012 | 1 |0z04 | 0.304
i '°"°".["“' 'i i E 0300 [ 0.325 762 | 825 D |0745 | 0.785 18.93 | 19.93
4 Uedvoo B £ 0.240 | 0260 810 | 660 € | 0300 | 0.326 762 | 8.26
RS . 0.1c0P 2 el gy | 0240 | 0.260 610 |e60
NOTES: A dx00 TP 23 7e2 TP 100 TP 2 254 TP
Retar to Rutas for D 9 1JEDEC No. 95) L 012 | 0.150 318 | 381 * o -
for Axial Lead Product Qutlinas. L2 0.000 | 0.030 0.000 | 0.76 LT 0.300 TP 2,3 ?-52 TP
1. When this davica 1s supplied solder dipped, tha maximum lead a 0o 160 4 ['nd 150 L 0.125 | 0.150 318 3.81
thickness (narrow poruon} will not exceed 0.013 {0.33 mm). N 4 5 4 L 0000 | 0.030 0.000 | 0.78
2. Leads within 0.005" {0.12 mm} radius of Trua Position {TP) N1 Q [] [1] 2 . - s .
at gauge plane with maximum matenal condition and unit Qay 0.040 0.075 1.02 1.90 a 0° 150 4 Q° 159
nitalled. ) s 00685 | 0.090 166 | 228 N ] 5 ]
3. 8 applies in zone L whan unit installed. 9255 4296R3 N 0 6 0
4. a applies to spread leads prior to installation. \
5. N1 the o y of lesd Q; | 0.040 | 0.076 1.02 1.90
8. Ny is the quantity of allowable missing leads., s 0.015 | 0.080 0,39 1.52
92CM-15967R4
(E) SUFFIX (E}) SUFFIX {F) SUFEIX (JEDEC MO-001-AG)
18-Lead Dual-in-Line 22-Lead Dual-In-Line 16-Lead Dual-in-Line
Plastic Package Plastic Package Frit-Seal Caramic Package
SYMBOL INCHES NOTE | MILLIMETERS SYMBOL m NOTE N':'I:.NLIMETME:)? SYMBOL MmI‘Nc;:'in NOTE m:hLIMELEAF;?
MIN. | MAX. MIN. | MAX. : : e : : - :
A 0.155 1 0.200 394 | 508 A 0.165[ 0.210 420 | 533
A 0.166 | 0.200 3.94 5.08 Aq 0.020 | 0.050 0508 | 127 A 0,015 | 0.045 0381 | 114
Ay 0.020 | 0.050 0508 | 1.27 B 0.015 | 0.020 0.331 | 0508 1 e : :
8 0.014 ] 0.020 0.356 | 0508 B4 0.035 | 0.065 0.89 1.65 8 .015 { 0.020 0.381 0.508
84 0.035 | 0.065 0.89 165 T 0.008 | 0.012 1 0.208 | 0.304 B1 0.045 | 0.070 1.16 1.77
< 0008 5.012 T T o504 | 5308 D 1120 C 0.009|0.011| 1 | 0228 | 0.279
D 0.845 | 0.886 2147 | 2247 E 0.390 |0.420 991 | 10.66 2] 0.750 | 0.795 19.05 | 20.19
€ 0.2400.260 510 | 660 G103 10395 ) 877 | on E  |0295(0.325 750 | 8.25
1 - 2547P € 0.245 | 0,300 623 | 7.62
o 0.100TP | 2 254 TP oA 0.400 TP 2,3 | 1016TP 1 : : . : :
oA 0300TP | 23 7627TP L 0.125 0,150 338 | 381 ) 0.100TP | 2 2547p
0.125]0.150 318 | as L2 0_|0.030 0| o762 oA 0300TP | 2,3| 7.627TP
e o | 15° n g 15° a 20 159 4 20 159 t 0.120 | 0.160 3.05 4,06
N 22 3 2
T I N s jomojomo| _|oso ) 0%
N1 o ] o [+ 0.055 ]0.085 1.40 215
s 0015 [0.060 039 | 152 s |o0.015 |0.060 0381 | 127 m 1: 2 1:
1 .
9205 -30630 92Cs-30830 Gy  |0.050]0.080 127 | 203
» S 0.010 0.060 0.254 1.62
. % R l N 92CM-22284R1
I'_ I (E} and (F) SUFFIXES (JEDEC MO-015-AA) (E) SUFFIX
TG L o 1 24-Lead Dual-In-Line Piastic or 40-Lead Dual-In-Line
i : }  Frit-Seal Ceramic Package o Plastic Package
¢ INCHES MILLIMETERS
- Y INCHES
" SYMBOL . [max- | "OTE min. [ max. SYMBOLSin. [ MAX | VOTE [MIN. | MAX.,
A 0.120| 0.250 3.10 | 6.30 A 0.120 | 0.250 3.10 6.30
l Ay 0.020| 0.070 051 j1.77 Ag 0.020 | 0.070 0.51 1.77
€ B 0.0160.020 0.407| 0.508 B 0.01610.020 0.407 | -0.608
8y |0.028(0.070 0.72 | 177 By |0.028]0.070 072 1.77
view “ € |0o008[0012| 1 | 0204 0.304 ¢ [9ocgjoo12] 1 | 0204} 0.304
5 1120|129 30.48| 32.76 D | 2.0002.0%0 150.80 | 63.00
‘L st Tosas e Ey | 06160580 13.09 | 14.73
- - - - o 0.I00TF | 2 254 TP
€1 0.515 | 0.580 13.09) 14.73 oa 0.600 TP 23 1524 TP
.1} 0.100 TP 2 254 TP L 1.100 ] 0.200 358 500
orEs 8 0.600 TP 23 | 15.247TP Ly {0.000}0.030 0.00 0.76
Rate to Rules Jor Dumenuaning (JEDEC Publicaian No. 96) L 0.100 [ 0.200 2.54 | 5.00 a 0%_ 150 4 0o 150
1 e . .
e ot o tz_|osoloos| |00 |7 N N N
thickniess (narrow portion) will not sxcaed 0.013", a 00 160 4 Q0 150 1
2. Leads within 0 005 10 12 mm} radhus of True Pontion {TP) at N 24 5 24 Q4 0.065]0.095 | 1.66 241
3 T o o 3t Ny 0 6 0 s | 0040|0100 102 | 284
4. a apples 10 tpread laads preor 10 installanon, -
5. N s the mamimum quanuty of lead potitions. Q1 0.04010.075 1.02 | 1.90 92CSs-30959
6. Ny 13 the quantity of alowable misung leady. S 0.040{0.100 1.02 | 254
92C$26938R2
704
3896 E-13
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Dimensional Outlines (Cont'd)

Ceramic Flat Packs

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

14-Lead
TERMINAL “N*
INCHES MILLIMETERS
SYMBOL T
M M r r r ' MIN. | MAX. NoTE MIN. | MAX.
’ A |0.008 | 0.100 021 | 2.64
L 8 loois | 0019 1 |0381 | 0482
1 l T |0003 o.o:s T |0077 | 0.152 NOTES:
R r1t3 e 00s0T 2 1.277F 1. Refer to JEDEC Publication No. 95 for Rules for
T E 0200 | 0.300 5.1 76 Dimensioning Peripheral Lead Outlines.
H 0.600 | 1.000 15.3 25.4 2. Leads within 0.0056" (0.12 mm} radius of True
€ 2 H L 0.150 | 0.350 39 B8 Position (TP) at maximum material condition.
| sz oex l N 14 3 14 3. N is the maxi ity of lesd positi
‘ ) / ___j Q 0.005 | 0.050 0.13 1.27 4. Z and Z1 determine a zone within which all body
w-4d- - s 0.000 | 0.0s0 0.00 127 and lead irregularities lie,
‘ ’ 1 | r F3 0.300 q 782
' [ |1 L Z 0.400 4 10.16
1 Lz 3 l 92554300R3
4 s o f=B . H—s P
S I |
Lt} —~=t A (e 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 | MILLIMETERS
SYMBOL N T woe | "°TE i MAX, SYMBOL -G [ max] 0T ["min. [MAX. SYMBOL g T max] 'O E[ MIN. [ MAX.
A |0.008 | 0.100 021 | 254 A 0.075] 0,120 1.91 3.04 A 0.075| 0.120 191 | 304
B8 [0.015 | 0019 1 |o0381 | 0.482 B 0.018] 0022] 1 | 0458 | 0568 [ 0018] 0022] 1 [ 0458 | 0.568
C | 0.003 | 0.006 1| 0077 |o0.152 C 0004[0007] 1 | 0102 [ 0977 c 0.004] 0.007] 1 | 0102 [ 0.177
e 0.050 TP 2 1277TP e 0.050 TP 2 1.27 TP [ 0.050 TP H V27 1F
E 0.200 | 0.300 51 76 E 0.6001{ 0.700 15.24 17.78 E 0.600 | 0.700 15.24 17.78
" 0600 | 1.000 15.3 2%.4 H 1.150 | 1.350 2021 34.29 H 1.150 | 1.350 29.21 34.29
- M d - L 0.225 ] 0.325 572 8.25 L 0.225 ] 0.325 5.72 8.25
L |0.150 | 0.350 39 8.8 N 24 3 2 N 28 3 28
N 16 3 6 a 0.035] 0.070 0.89 177 Q 0.035 ] 0.070 089 | 177
Q |0005 | 0050 013 | 127 s o.oeol 0110] 1 | 183 % 279 ] 0 Jooso] v [ 0 153 |
s |oooo | 002 000 | 063 z 0.700 4 17.78 £ oo : I
Z 0.300 4 7.62 1 0.750 4 19.05 1 : - -
Zy 0.400 4 10.16 ! - 92¢5-20972
92CS-19949R2

92C5-17271R3

SR e e R
.‘§/“a&ﬁ a i ¢
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