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CMOS 4-Bit
Arithmetic Logic Unit

High-Volitage Types (20-Volit Rating)

The RCA-CD40181B is a low-power four-bit
paralle! arithmetic logic unit (ALU) capable
of providing 16 blnary arithmetic operations
on two four-bit words and 16 logical func-
tions of two Boolean variables, The mode
control input M selects logical (M = High) or
arithmetic (M = Low)operation. The four
select inputs (SO, S1, 2, and S3) select the
desired logical or arithmetic functions,
which include AND, OR, NAND, NOR, and
exclusive—~OR and—NOR in the logic mode,
and addition, subtraction, decrement, left-
shift and straight transfer in the arithmetic
mode, according to the truth table. The
CD401818 operation may be interpreted
with either active-low or active-high data at
the A and B word inputs and tha function
outputs F, by using the appropriate truth
table.

The CD40181B contains logic for full loak-
ahead carry operation for fast carry gener-
ation using the carry-generate and carry-
propagate outputs G and P for the four bits
of the CD401818. Use of the CD401828B
look-ahead carry generator in conjunction
with muitiple CD40181B’S permits high-
speed arithmetic operations on {ong words.
A ripple carry output Cpu4 is available for
use in systems where speed is not of primary
importance.

Also included in the CD40181B is a com-
parator output A = B, which assumes a high
level whenever the two four-bit input words
A and B are equal and the devica is in the-
subtract mode. In addition, relative magni-
fude information may be derived from the.
carry-in input C,, and ripple carry-out out-
put Cj4+4 by placing the unit in the subtract
mode and externally decoding using the
information in Table {If.

The CDA401818 types are supplied in 24-
lead hermetic ceramic dual-in-line pack-
ages (D and F suffixes), 24-lead dual-in-line
plastic packages (E suffix), 24-lead ceramic
flat packages (K suftix), and in chip form (H
suffix).

The CD40181 is similar to industry types
MC14581 and 74181,

RECOMMENDED OPERATING CONDITIONS

. For maximum reliability, nominal operating
conditions should he selected so that
operation is always within the following ranges:

CHARACTERISTIC LIMITS [uniTs
Min, | Max.

Supply-Voltage Range
{For T p=Full Package- 3| 18 v
Temperature Range)

CD40181B Types

Features:

® Full look-ahead carry for speed operations on long words

u Generates 16 logic functions of two Boolean variables

m Generates 16 arithmetic functions of two 4-bit binary words

FUNCTION SELECT
INPUTS
——

S0[St]s2]ss
[3EIL]

u A = B comparator output available —"? ;: % ?. oursur

® Ripple-carry input and output available T ad P72 [ ruscnon

m Typical addition time 200 ns @ Vpp =10V S— b3

m Standardized, symmetrical output characteristics =2 Jta e, courane

8 100% tested for quiescent curl;ent at20 v % ) eayq IR

)

a Maximum input currentof T uA at 18 V *“J:’ ; v o

over full package temperature range; :2.;,;,}: P Pe & b

100 nA at 18 V and 25°C
® Noise margin {(full package temperature range}
=1VatVpp=5 '
=2VatVpp=10V
=25VatVpp =15V
= 5-V, 10-V, and 15-V parametric ratings .
a Meets all requirements of JEDEC Tentative ’

vop 124
Vog 12

(Active-low data)
FUNCTIONAL DIAGRAM

Standard No. 13A, ‘Standard Specifications FURGTION SELECT
for Description of ‘B’ Series CMOS Devices” i W
&fs5]4
Applications: fo 2 s fo e
® Paralltel arithmetic units et P i sz [ FURGTION
# Procass controliers 3.1 s F3
® Low-power minicomputers % i Ac_ copmRe
WQRQ —
182 20 HCn g g AIPPLE
¢ 83k o—— &
€7, 76y oo
o 48 i3 . p} heD
CONTROL. TPUTS
Voo 24
Vg =iz s
{Active-high data}

FUNCTIONAL DIAGRAM

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 .. c.oiieieninnerrnanarinssiotiassrortonssarsesarscsss +10mA
POWER DISSIPATION PER PACKAGE (Pp):
For Tp = -4010 +60°C (PACKAGE TYPEE) .......eiiiiiiiiiiiiirieeniiianiineeiiersniniess 500 mwW
For Tp = +60to +85°C (PACKAGE TYPEE) .........ccvieeenne Derate Linearly at 12 mW/°G to 200 mW

For T, = -55 to +100°C (PACKAGE TYPES D, F, K) ...
For T = +100 to +1256°C (PACKAGE TYPES D, F, K}
DEVICE DISSIPATION PER QUTPUT TRANSISTOR:

For Ty = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ....ccavieiencenneones 100 mW
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPES D, FL K, H coainii it titiiiceniiieisrcstesnsasenneas -5510 +125°C

PACKAGE TYPEE ..cvvvevvivrecnnrannnisenns ... ~40to +85°C
STORAGE TEMPERATURE RANGE (Tgg) -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 10s max. ......ccceovevenns rrenrens +265°C

[~ JAMSENT TEMPENATURE (TAI=23 °C- [AMMERT TEMPERATURE (T51025°C
GATE-T0-S0URCE VOLTAGE (Vg
2 GATE - T0~SOURCE VOLTAGE (Vgsi=i5V 1]

~
S

OUTPUT LOW (SINK) CURRENT {Ip) —mA
"

St
H T
H
H

OUTPUT LOW (SINK) CURRENT (XOL)-NA

o 0

] 0
DRAIN-TO-SOURCE VILTAGE {Vos1—V ORAIN-TO-SOURCE. VOLTAGE {Vps}—V
wes-znans 22¢S -2a09m1

Fig. 2 — Minimum output fow (sink}
.
current characteristics.

Fig. 1 — Typical output low {sink)
current characteristics.
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Fig. 3 — CD401818 logic diagram (active-low datal,

ORAH-TO-SQUACE VOLTAGE (Vpyl—V

-1 -1 -3

[AMBIEHT TEMPERATURE (Ta)=25*CHHHH
IR AT I i aanna;

GATE~ € YOLTAGE
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350041
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800[ amaient {Ty 128
-
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Fig. 6 — Typical propagation delay time as a
function of load {for A

or B ta F, logic mode).

TRANSITION TIME (1THL A TLH) =18

-

[ 20 40 60 80 100
by LOAD CAPACITANCE {Cy | —oF sxs-az
Fig. 7 — Typical transition time as a function
of load capacitance.
sacL-2rmn
v
1054 AUMENT TEMPERATURE (Tp]+25 T ¥
- I N2 <Y
Q V/C 4 T
x
108 WA
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& ¢ pe AW, -1
4
: qi/‘// A //
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DRAIN-T0-SOURCE VOLTAGE (VG8)=—Y g 103 g
8 44 LOAD (Cp)eS0pF
15 §F=mn
197104 P SRe
o ARl NN RN
2 46
He v 10 102 163 04 108
INPUT FREQUENGY [fy) =Hz
O 20888

E

QUTPUT HIGH {SOURCE) CURRENTLL o) —mA

OUTPUT 1GH (SOURCE) CURRENT (X onl—mA

92£8-2432003
Fig. 4 — Typical output high (source)
currgnt characteristics.

I3
Fig. § — Minimum output high {source}
current characteristics.

-ze3zm

Fig. 8 — Typical dy it ip asaft
of input frequency (see Fig. 11 — dynamic
power dissipation test circuit).

Voo
Vo t
INPUTS
R |
vss
Vss
SECS- 2740IMY

Fig. 9 — Quisscent-davicecurrent test circuit.
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STATIC ELECTRICAL CHARACTERISTICS

CD401 81B Types

LIMITS AT INDICATED TEMPERATURES (9C) Vo N
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H, Packages weuTS f s
CHARACTER. Values st —40, +25, +85 Apply to E Package . TPy
ISTIC 375 UNITS Vin - ~
Vo |Vin|Vop - Lo -t
(V) _Jv) j(v) ]| -55 ] 40 | +85 | +126 | Min. | Typ. | Max. viL - . <z
Quiescent Device - 05| 5 5 5 150 150 | - 0.04 5 - 7 >
ore:
C\Imen;h - Jotof 1o ] 10 J10 [ 300 [ 300 | - | 004 ] 10 A de " Test any comsimaion
DD Max. ~ 1015] 1626 | 20 | 600 | &0 | - | 004 | 20 oF npurs
~ |020] 20 [ 100 [ 700 | 3000 | 3000 — | 0.08 | 100 Fia 10— Inout ”""':"t‘"_' i
1 - in, -voita, ast circuit.

Output Low 0.4 0,5 ] 0.64 | 0.61 0.42 0.36 | 0.5% 1 - ¢ A ad
(Sink) Current 05 [010]10] 1.6 [ 15 1.1 09 | 13| 26 -

loL Min. 15 015|151 42 | 4 | 28 | 24 |34 | 68 | -

Output High 46 | 05| 5 |-064]-061[-042]-036]-051] -t — | mA {To-g-»Voo
(Source) 25 05} 5] -2 [-1v8|~-13][-118]—16 | -32 | - NPUT , " |
C‘;”e“hin 95 |010] 10 [—16 |-156 | -11 |08 <13 | 28 | - FREUENCOTL

o 136 [015] 16 |42 | -4 |28 | 24 [-34 | 68 ] - 1 =pleel

Output Voltage: - 05| 5 0.05 - 0 0.05 Hs 20

Low-Level, — — 8 12
VoL Max. 0,10] 10 0.05 o] 0.05 137 :: o
- Jois] 15 0.05 = o loos]| | L% o P -

Output Voltage: - 05| 5 4.95 495 | 5 z LI I VA KCL“cL
High-Level, — |o0] 10 9.95 995 | 10 | - L ] g
VoH Min, - {12 13f-4f

- 0,15] 15 14.95 14.95 15 -

Input Low 0645| - | 5 15 — | - |18 reST conmiTiONs =ves

v?l“agehh 1,9 ~ | 10 - - 3 40,4}, A2, A3,50, 83, M,Cn = Vgo
e [s1ss| - s 3 ~ | =~ | a el w
|I'\DU( High 0.5' 4.5 - [ 3.5 35 - — v (ALL OUTPUTS SWITCHING EXCEPT G}
Voltage, 1,9 — 10 7 7 — _ 94cs 2887
VIH Min, 15136 - | 15 n n — — Fig. 11 — Dynamic power dissipation test circuit.
Input Current -
,’:N Max. - Jotg| 182000 | 01 | & | = [£1075]|201] pa
Yo
INFI.ES_- f
Voo ] NOTE
\,_@__ ] MEASURE INPUTS
] SEQUENTIALLY,
Vss “ TO BOTH Vpp AND Yes-
DYNAMIC ELECTRICAL CHARACTERISTICS at T = 259C; Input te. tg=20ns, -] CoRNECT ALL uwsen
C| =50 pF, R =200k ! Vgp Ot Vgg-
Vss
CHARACTERISTIC Vbp LiMITS UNITS e anor
(v) Typ. Max. Fig. 12 — Input current test circuit.
Propagation Delay Time: tpy. tpLy 5 400 800 .
A or B to F {logic mode), 10 160 320 ns
AorBtoGorP, 15 120 240
5 500 1000
AorBtoF,Cy44,0rA=8, 10 200 400 ns % —10 24— Voo
15 140 280 0 —i2 af—A
5 | 320 640 » 1 by A
ChtoF 10 135 270 ns sI —1s 20—B2
15 {100 | 200 so —Js 19f—13
- Cn —7 18—83
5 200 400 u_ —ia 7—G
ChtoCp 44 10 100 200 ns g’ —:’ ::—'gnu
15 70 140 B — 14—
5 100 200 Veg—i2 13—F3
Transition Time: t , t 10 50 100 ns 92¢$-27708
THL: ‘TLH 15 40 80 Top View -
- Terminal Assignment
Input Capacitance, Cyy (Any Input) - 5 1.5 pF (Active-low Data)
457
B=-04 - .
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CD40181B Types
TABLE |
TRUTH TABLE
INPUTS/OUTPUT ACTIVE LOW |
FUNCTION LOGIC ARITHMETIC* FUNCTION
FUNCTION =L A
83]|582|81][s0 _ M=H ﬁni'- cni“
o(ojfo]o A_ A minus 1 A
0j0]0}1 AB AB minus 1 AB
0Ojo|1]ojA+B AB minus 1 AB
0|0}t 1]|Logict minus 1 Zero-
0/t |0]|0|]A+B Aplus (A +B) Aplus (A +B)plus 1
0]l]1]0]1(B AB plus (A + B) ABplus (A +B).plus 1
0 1 1 0]A @E A mlrys B minus 1 A minﬂs B B 0 20 40 €0 80 96
01 f1(1]a+B A+B. (A +B)plus 1 I e
1]0]0 |o0]AB Aplus (A + B} Aplus (A + B)plus 1 B )
11010 |1]A@B Aplus B A plus B plus 1 00—l 9
110 (|1]o|B ABpius (A + B) ABplus (A + B)plus 1 ~
110 |1 11]A+ B A +B A + Boplus 1 80— .
1]111]0 |0]|Logico Aplus A Aplus A plus 1 _
171]0 {1]A ABplus A ABplus A plus 1 § A 122-130
111 |1 |o]as AB plus A AB plus A plus 1 60~ o (3.0993302)
1 1 1 1]A A A plus 1 - - L
40—~
20~ :
o a oo o
Mz—-{gzs-ﬂ
93-[01
(2.363-2.565) 262888081
INPUTS/OUTPUTS ACTIVE HIGH
FUNCTION Loqlc ARITHMETIC* FUNCTION Dimensions and pad layout for CD4G181BH,
ELECT FUNCTION M=L
§3 |s2!81]s0 M=H Cp=H Ch=1L
olo|o|OlA A Aplus 1
0|0 ]o 1(A+B A+B (A + B)plus 1
0]10]|]1])0({AB A+ 8B (A + B)plus 1 Dimensions in parentheses are in millimeters and
0 1|Lo are derived from the basic inch dimensions as in-
0 ? (1) 0 Z—Bglo 0 r:':;:’ss LF Aplus AEplﬁ:: dicated. Grid graduations are in mils (10—3 inch).
0fj1]0]|1|B (A + B)plus AB (A + B)plus ABplus 1-
0|1 1|0[ADSB A minus B minus 1 A minus B Tha photographs and diménsions of each CMOS chip
g 8 i it i ! fer. When th
0 f1[1/1/a8 AB minus 1 AB AT it  parof he walr. Wher i
1]0j0]J0lA+B A plus AB A plus AB plus 1 cu’muga may v,rry with la:;lncl to the f'('f’;p ?c: l!odr
itf hips. Th tual i
to]o|1]|A@E Aplus B A plus B plus 1 e e, oy o dimerlons of i It
1 0lt1]0B (A + B)pius AB (A + B)plus AB plus 1 dimensions shown. The user should consider a tolerance
: (1) ‘1) 3 ﬁoBglc , ﬁ%l":;“xs 1 ﬁaplus N plus 1 Zilm::s:":x:s':o:rlo mils applicable 1o the nominal
111 ]0}1{A+B (A + B)plus A {A + B)plus A plus 1
111]1]0]lA+8B (A + B)plus A (A + B)plus A plus 1
111 ]1]11A A minus 1 A
* Expressed as two's complement, 1 = HIGH LEVEL 0 = LOW LEVEL
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. CD40181B Types
TABLE H
AC TEST SETUP REFERENCE (ACTIVE-LOW DATA)
TEST AC PATHS DC DATA INPUTS
DELAY TIMES ' MOoDE®
INPUTS | OUTPUTS | TO Vgg TO Vpp
SUM(N to SUMayT B0 | AnyF 81,82,83, | AllA's ADD
M, C,
SUMy to P A0 [ A1, A2,A3,| AlIBs ADD
M, C,
SUMyy to G 80 (< Al A's B1,82,83 ADD
M. C, .
SUM to Crig BO | Cneg Al A%, 81, 82,83 ADD
M, Cp
€,y to SUMguT c, |AwEF AlLA's, AT ADD l
M
Ch 10 Cnigq Cn | Cnia Al A%, All 8 ADD
M
SUMjyto A=8 B0 | A=8 Al A's, Cn SUBTRACT
B1, B2, B3,
M
SUMy to SUMayT AlB's | AnyF Al A's, ] EXCLUSIVE
{Logic Mode) C, OR

* ADD Made: §0O,$3=Vpp: 51,52 = Vgg.

ACTIVE — HIGH DATA

TABLE i
MAGNITUDE COMPARISON
ACTIVE — LOW DATA

SUBTRACT Mode: SO, §3 = Vgg; §1,52 = V5.

TR IT| macniTuoe NETIORTT | MachiTUDE
1 1 ASB 0 0 As<sB
0 1 A<B 1 0 A<sa
1 0 A>B 0 1 A>8
0 0 A>B 1 1 A8
1= HIGH LEVEL
0= LOW LEVEL

3651  B-06
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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 ¢

11052 E-11




