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CD4049A, CD4!>50A Types 

CMOS Hex Buffer/Converters 

T-52:-1 t-OO 

CD4049A-Inverting Type 
CD4050A-Non-l nverting Type 

The CD4049A and CD4050A are inverting 
and non-inverting hex buffers, respectively, 
and feature logic-level conversion using only 
one supply· voltage (Vccl. The input-signal 
high level (V 1 HI can exceed the V CC supply 
voltage when these devices are used for logic­
level conversions. These devices are intended 
for use as CMOS to DTL/TTL c;onverters 
and can drive directly two DTL/TTL loads. 
(Vcc=6 V, VoL ;;.Q,4 V, and 10 N >3.2 mA.I 

The CD4049A and CD4050A are designated 
as replacements for CD4009A and CD4010A, 
respectively, Because the CD4049A and 
CD4050A require only one power supply, 
they are preferred over the CD4009A and 
CD401 OA and should be used in place of the 
CD4009A and CD4010A in all inverter, cur­
rent driver, or logic-level conversion appli­
cations. In these applications the CD4049A 
and CD40!iOA are pin compatible with the 
CD4009A and CD4010A respectively, and 
can be substituted for these devices in 
existing as well as In new designs. Terminal 
No. 16 Is not connected internally on the 
CD4049A or CD4050A, therefore, connection 
to this terminal is of no consequence to cir­
cuit operation. For applications not re­
quiring high sink-current or voltage conver~ 
sion, the CD4069 Hex Inverter is recom­
mended. 

These types 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 packages 
(K suffix), and In chip form (H suffix). 

Features: 
• High sink current for driving 2 TTL loads 
• High-to-low level logic conversion 
• Quiescent current specified to 16 V 
• Maximum input leakage of 1 f..LA at 16 V 

(fufl.package-temperature range) 

Applications: 
• CMOS to DTLITTL hex converter 
• CMOS current "sink" or "source" 

driver 
• CMOS high-to-low logic-level 

converter 
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Fig.t - Functional diagrams. 
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RECOMMENDED OPERATING CONDITIONS ill TA=25°C, Except as Noted. 
For maximum reliability, nominal operating conditions should be selected so that 
operation is always within the following ranges: 

CHARACTERISTIC 
LIMITS 

UNITS 
Min. Max. 

Supply-Voltage Range (Vccl (For TA=Full Package· 
3 12 

Temperature Range) 

Input Voltage Range (VI) Vee 12 

'The CD4049 and C04050 have high-to-low-level voltage convers10n capability but not 
low-to-high-level; therefore it is recommended that VI ~ V CC· 

STATIC ELECTRICAL CHARACTERISTICS 

Characteristic Conditions 
Limits at Indicated Temperatures (°C) 

D, F, K, H Packages E Package 
Vo v,N Vee -55 +25 +125 -40 +25 
(V) (V) (VI Typ. Limit Typ. Limit 

Quiescent 
5 0.3 O.Ql 0.3 20 3 0.03 3 

Device - -
Current, - - 10 0.5 O.Ql 0.5 30 5 0.05 6 

IL Max. 
- - 15 10 0.02 10 100 50 0.05 50 

Output 
Voltage: 
Low-level, - 0,5 5 0 Typ.~0.05 Max. 
VoL - 0,10 10 0 Typ.; 0.05 Max. 
High-Level, - 0,5 5 4.95 Min.; 5 Typ. 

VoH - 0, 10 10 9.95 Min.; 10 Typ. 

Noise 
Immunity: 
Inputs Low, 3.6 - 5 1.5 Min.; 2.25 Typ. 

VNL 7.2 - 10 3 Min.; 4.5 Typ. 
CD4050A 
Inputs High, 1.4 - 5 1.5 Min.; 2.25 Typ. 

VNH 2.8 - 10 3 Min.; 4.5 Typ. 
All Types 
Inputs Low, 3.6 - 5 1 Min.; 1.5 Typ. 

VNt 7.2 - 10 2 Min.; 3 Typ. 
CD4049A 

Noise 
Margin: 
Inputs Low, 4.5 - 5 1 Min. 

VNMLMin. 9 - 10 1 Min. 
CD4050A 
Inputs High, 0.5 - 5 1 Min. 

VNMH Min. 1 - 10 t Min. 
CD4050A 

Output Drive 
Current: 
N-Channel 0.4 - 4.5 3.3 5.2 2.6 1.8 3.1 5.2 2.6 
(Sink), 0.4 - 5 3.75 6 3 2.1 3.6 6 3 
loN Min. 0.5 - 10 10 16 8 5.6 9.6 16 8 
P-Channel 4.5 - 5 -0.62 -1 -0.5 -0.35 -0.6 -1 -0.5 
(Source), 2.5 - 5 -1.85 -2.5 -1.25 -0.9 -1.5 -2.5 -1.25 
loP Min. 9.5 - 10 -1.85 -2.5 -1.25 -0.9 -1.5 -2.5 -1.25 

!Input 
Leakage 
Current, Any Input 15 ±1o-5 Typ., ±1 Max. 

IIL•IIH 
Max. 

v 

v 

+85 

42 
70 

500 

.. 

2.1 
2.5 
6.6 

-0.4 
-1 
-1 
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v 
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CD4049A, CD4050A Types 

MAXIMUM RATINGS, Absolute-Maximum Va/u~Js: 
STORAGE· TEMPERATURE RANGE (T519! ....... , ... "" ... "............. -66 to +150°C 

OPERATING-TEMPERATURE flANGE (TAl: 
PACKAGE'TYPES D, F, K, H • .. • • • . • . .. • • • • .. .. • .. .. . . . . • . . . . • . . • . . . .. • -55 to +125°C 
PACKAGE TYPE E ...................................... , . . .. .. .. . -40 to +85°c· 

DCSUPPLY·VOLTAGE RANGE, IVccl 
(Voltagesreferenced to V 55 Termonall .. .. • • • . . .. . . . . • . .. . . . .. . .. • . . . . . .. • .. -0.5 to +15 V 

POWER DISSIPATION PER PACKAGE IPpl: 
FOR TA= -40 to +60°C (PACKAGE TYPE E I . . .. . . . . • . • .. . .. .. . .. . . .. .. . . . • 500 mW 

FORT A= +60 to +85°C (PACKAGE. TYPE E l Derate Lonearly at 12 mWI°C to 200 mW 

FORT A= -55 to +100°0 (PACKAGE TYPES D, F, K) .................... ·.. . . . .. 500 mW 

FOR TA = +100 to +125"C (PACKAGE TYPES 0, F, K). ..... Derate Lmearly at 12 mW1°C to 200 mW 

DEVICE DISSIPATION PER OUTPUT TRANSISTOR 
FOR TA =FULL PACKAGE-TEMPERATURE RANGE IALL PACKAGE TYPES}....... 100 mW 

INPUT VOLTAGE RANGE, ALLlNPUTS................................. -0.5 to VDQ. +0.5 'I-
LEAD TEMPERATURE (DURING SOLDERING): 

At diStance 1/16 ± 1132 onch (1.59 ± 0.79 mml from case for 10 s rna><. 

> 
I • 
~ 
~ ' 
~ 

~ ' s 
~ I 
0 

AIUI!EHT TEMP£AAnJM: (T,t.I•251 C 
SV1Pt.Y VOUAQ£ (Vc;ci•SY 

N!NUilUM MAXIMUM 

I 2 S 
IN-PUT VOlTAGE: tVtl-11 

tUS•Z04to 

Fig. 3-Minimum and maximum voltage 
transfer cfiaractedstics for 
CD4050A. 

I~CS•l0411 

Fig. 6-Typical voltage trensfer chsrac· 
tet/$1/cs as a function of tempers· 
ture for CD4049A. 

CIUIC·lO-SOUftCI: VOLT AU rfta) -"' 

Fig. 9-Typicel and minimum p-channel drain 
characteristics as a function of gate· to· 
source voltage (V asl for CD4049A. 
CD4050A. 

3783 o-12 

INIIUT VOLTASE (V~I-V 

Fig. 4-Minimum and maxlmum voltage 
transfer characteristics for 
CD4049A. 

IICI•I04U 

Fig. 7-Typical voltage transfer charac· 
teristi~s as a function of tempera:.. 
ture for CD4050A. 

Fig. 10-Typical high· to-/ow level propagation delay 
time vs. CL for CD4049A. 

AMIU!:td TtMPffl.lTURf (T,t.l•ZS•C 
SUPP\.)' \'Ol.T.lOI! tVccJ•S Y 

MINIMUM 

I 2 l 
INifUT VOlTAGE tVI)-V 

IIAICUIUM 

Fig. 2-Minimum and maximum voltage 
transfer characteristics for 
CD4049A. 

Fig. 5-Minimum and maximum volta!}fl 
transfer characteriStics for 
CD4050A. 

• • GJIAlN-T0-504JIItCI: 't'Ol.TAGE lVosi-V 
ttcs4 Z041S511 

Fig. 8-Typical and minimum n-channel drain 
characteristics as a function of gate-to•. 
source voltage {V 651 for CD4049A CD4050A. 

Fig. 11-Typical high·to·low level propagation delay 
time vs. CL for CD4050A. 
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CD4049A, CD4__950A Type_s 

DYNAMIC ELECTRICAL CHARACTERISTICS at TAa250C; Input t,.1fa20 ns, 
CL =15 pF, Re200 k!l 

CHARACTERISTIC CONDITIONS 

Vee 
Propagation Delay Time: 

Low·to·High, tPLH 

CD4049A 
5 5 
10 10 

C04050A 
5 5 
10 10 

High·to·Low, tPHL 

CD4049A 
5 5 
10 10 

CD4050A 
5 5 
10 10 

Transition Time: 

Low·to·High, tTLH 
5 5 
10 10 

High·to·low, tTHL 
5 5 
10 10 

Input Capacitance, C1 
CD4049A 
CD4050A 

100 

LIMITS 
ALL PKGS. 
Typ. Max. 

50 80 
25 55 
75 140 
35 85 

15 55 
10 30 
55 110 
25 55 

50 100 
30 60 
20 45 
16 40 

15 
5 

UNITS 

ns 

ns 

ns 

ttL I-,, UCI·I<I~t 
Fig. 14-Tvpicelhigh·to·lowlovo/ transition time 

VI. CL for CD4049A, CD4050A. 
Fig. 16-Typlcs/ low·to·hlgh levo/ transition tim• 

vs. CL for CD4049A, CD4050A. 
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INPUT ftiSI AltO rALI. TIIH:Itr,tl) tZCS·~04IQollll IH'IJT I!:IU AND PALL TU.lll1,1t) UC:t·ZQ.ttlllt 

Fig. 17-Tvp/ca/ powor dissipation VI, transition 
timo por /nvBrtor CD4049A. 

Fig. 18-Typical powor dissipation VI. transition 
tlmo por inverter CD4050A. •co 

O
v00 •co 

INPUT UTPUTS . (J NOTE' y -v, INP S NUSUM INPUTS 
DO I(H VDo SEQUENTIALLY, 

...__ ~ ~ TOOOTHVooAND\'ss 
YN°L "' o ~ CONNEeTALLUNUSm 

_ Vss IWUfS TO EITHUt 
• Yco OIIVss· 

orr: 
TEST AHY ONE INPUT, 

Yss WITH Onmt IIWTS AT 
• uu-moo voo ORVssE VJS UCS•U40t 

I 

T-5:z.-t t-bo 

Fig. 12-Typica//ow-to-high level propagation dslav 
time VI. CL for CD4049A. 

lte$•104 .. 

Fig. 13-Typica//ow·to·high lsvsl propagation delav 
time w. CL for C04050A. 

10'1 .AIIIII£!!1T 1"EIIIP [AT~[ ITai•U•c 'L L I . . '1_, • .. II ~0, v ~ I 

i ~' Ll ,. II v .p~ 

B I 
il'.j. • • I . p( 

I ~ 
~ v; v 1'-"11 • 10 

I 
I I . 

V' LO.O CAfiACITAHCEfCL)o~ __ ,, ..... _l -i.'l 
I 

10 VV' I I Ill I I I 
I I .. ... I 

lO 
I • ',La I • I I 

INPUT FII.IQUVIC't 1111 kHr HCI-l~U 

Fig. 16-Typical di~Sipetion chsrecteristlcl for 
CD4049A, CD4050A. 

Vss 
ral (b) 

10 

•ss 

UCS•IOUt 

Fig. 22 - (a)Schamatic diagram of CD4049A. 1 of 
6 identical units. 

Fig. 19-Noise.immunitv tostcircu/t. Fig. 20-/nput /ealcege curront t .. t circuit. 

(b) Schematic diagtam of CD4050A, 1 of 
6 identical units. 

Fig. 2t~'bu7sscsnt dtwics currant tsst circuit. 
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Dimensional Outlines 

......... 

.... ,.. .. 
rr= ~-~· .. ~·~,a.a..a~;, 

.,.'J! 
NOTES: 
Refer to Rutes fOf Dimensionmg (JEDEC Publication No. 951 
for Axial Lead Product Outlines. 
1. When this device is suppl•ed solder·dipped. the maximum lead 

thickness (nauow pottion) will not exceed 0.013" (0.33 mm). 
2. Leadsw1thin 0.005" (0.12 mml radius of True PositiOn ITP) at 

IIUII plane WJth max1mum material cond1t10n and unit installed. 

3. eA appf•es 1n zone L2 when untt 1nstalled. 

4. a appltes to spread leads prior to mstallat1on. 

S. N is the maximum quantity of lead positions. 

6. N1 IS the quantity of allowable miSSing leads. 

NOTES: 
Refer to Rules for Dimensioning (JEDEC Publication No. 95) 
for Axial Lead Product Outlines. 
1. When this device is supplied solder-dipped, the maximum 

lead thickness (nanow portion} will not exceed 0.013" 
(0.33mml. 

2. Leads within 0.005" (0.12 mm) radius of True Position 
tTP) at gauge plane with maximum material condition 
and unit installed. 

3. 8A applies in zone L2 when unit installed: 
4. &. applies to HJtead leads prior to installation. 
5. N is the maximum quantity of lead positions. 
6. N1 is the qua1tity of allowable miS$ing leads. 

T0-5 Style Package 
(TI SUFFIX (JEDEC MQ-006-AGl 
12-Lead Matal Package 

F:l · ~~ \_ J'r·1Lj. "';! 

~iD"fi"[lll LzL3 

~t8 
CENTER ~J ' fBz 

LtNE 1 2 

K-J 
.... 
~ .. 
••• - -

92CS-19774 
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(D) SUFFIX (JEDEC M0-001-AD) 
14-Lead Dual-In-Line Welded-Seal 
Ceramic Package 

SYMBOL 
INCHES 

NOTE 
MILLIMETERS 

MIN. MAX. MIN. MAX. 
A 0.120 0.180 3.05 4.06 
A1 0.020 0.066 0.51 1.86 

8 0.014 0.020 0.366 0.508 
81 0.050 0.066 1.27 1.116 
c 0.008 0.012 1 0.204 0.304 
D 0.745 0.770 18.93 19.56 
E 0.300 0.325 7.112 8.25 
E1 0.240 0.280 6.10 8.80 ., 0.100TP 2 2.64 TP 

•A O.JOOTP 2,3 7.62TP 
L 0.125 0.150 3.18 3.81 
L2 0.000 0.030 0.000 0.76 
a 00 150 4 00 150 
N 14 5 14 
N! 0 6 0 
a, 0.050 0.066 1.27 2.15 
s 0.066 0.090 1.66 2.28 

tzss.441tR2 

(Dl SUFFIX (JEDEC M0-015-AG) 
24-Lead Dual-In-Line Welded-Seal 
Ceramic Package 

SYMBOL 
INCHES 

NOTE 
MILLIMETERS 

MIN. MAX. MIN. MAX. 

A 0.090 0.200 2.29 5.08 

AI 0.020 0.070 0.51 1.78 
B 0.015 0.020 0.381 0.508 

B! 0.045 0.055 1.143 1.397 
c 0.008 0.012 1 0.204 0.304 
D 1.15 1.22 29.21 30.98 
E 0.600 0.625 15.24 15.87 

E1 0.480 0.520 12.20 13.20 

01 0.100TP 2 2.54 TP 
OA 0.600TP 2,3 15.24 TP 
L 0.100 0.180 2.54 4.57 

L2 0.000 0.030 0.00 0.76 
a 00 15° 4 00 15° 
N 24 5 24 

N1 0 6 0 a, 0.020 0.080 0.51 2.03 
s 0.020 0.080 0.51 1.52 

92CS·1994BR4 

INCHES NOTE MILLIMETERS 
SYMBOL 

MIN. MAX. MIN. MAX. 

a 0.230 2 5.84 TP 
AI 0 0 0 0 

A2 0.165 0.185 4.19 4.70 

~8 0.016 0.019 3 0.407 0.482 

~81 0 0 0 0 

~82 0.016 0.021 3 0.407 0.533 

~D 0.335 0.370 8.51 9.39 

~1 0.305 0.335 7.75 8.50 

F! 0.020 0.040 0.51 1.01 

i 0.028 0.034 0.712 0.863 
k 0.029 0.045 4 0.74 1.14 
L1 0.000 0.050 3 0.00 1.27 

L2 0.250 0.500 3 6.4 12.7 
L3 0.500 0.562 3 12.7 14.27 

a JO'TP 30' TP 
N 12 6 12 

N1 1 5 1 

01E 13754 0 
:F-90"'2Q 

(D) SUFFIX (JEDEC M0-001-AE) 
16- Lead Dual-In-Line Welded-Seal 
Ceramic Package 

SYMBOL 
INCHES 

NOTE 
MILLIMETERS 

MIN. MAX. MIN. MAX. 

A 0.120 0.160 3.05 4.06 

AI 0.020 0.065 0.51 1.66 

B 0.014 0.020 0.356 0.508 a, 0.035 0.065 0.89 1.66 

c 0.008 0.012 1 0.204 0.304 

D 0.745 0.785 18.93 19.93 

E 0.300 0.325 7.62 8.25 

e, 0.240 0.260 6.10 6.60 

., 0.100 TP 2 2.54 TP 

eA 0.300TP 2,3 7.62 TP 

L 0.125 0.150 3.18 3.81 

L2 0.000 0.030 0.000 0.76 

a 00 I 15° 4 00 15° 

N 16 5 16 

Nl 0 6 0 

a, 0.050 0.065 1.27 2.15 

s 0,015 0.080 0.39 1.52 

92SS-4286R5 

(Dl SUFFIX (JEDEC M0-015-AHl 
28-Lead Dual-In-Line Welded-Seal 
Ceramic Package 

SYMBOL 
INCHES 

NOTE MILLIMETERS 
MIN. MAX. MIN_ MAX. 

A 0.090 0.200 2.29 5 
A1 0 0.070 2 0 1.77 

:, I~:~~~ 1~:~ ~::1 ~::" 
0 1~:~ 1~:~ a5:06 ~::: 
E 0.600 0.625 15.24 15-87 

E, 0.485 0.515 12.32 13.08 
e, 0.1~0 Tl' 2 2.5 TP 

•A 0.600TP 2.3 15.24 TP 

t2 I u. o"" I o:ooo "'oD 0.76 
a II"' 11>" 4 II" 15"' 
N 28 5 28 

N1 0 6 0 a, 1 u.ozu 1o.01o 0.61 1.77 
s 0.040 0.070 1.02 1.77 

92CM·20250R2 

NOTES: 
1. Refer to Rules for Dimensioning Axial Lnd Product Out· 

lines. 

2. Leads at gauge plane within 0.007" (0.178 mm) radius of 
True Position (TPI at maximum material condition. 

3. ~applies- L 1 one! L2. ~82 app1;. '*- L2 
and O.SOCY' (12.70 mm) from seating plane. Di.-neter is 
uncontrolled in L 1 and boyond 0.50Cr' ( 12.70 mml. 

4. Moasu"'fromMox. ~-

5. N1 is the qu.,tity of llloweble missint '-Is. 

6. N is the mu:imum quantity of llrld positions. 

.r ~~,~ -";;,~· .... \i~.,..-~.-~~:~t;~~·J., '·..l. 
~ 'l,. .... ~ .. 

" 1 
,-..;_ ;:"':""'~tr!.~' 
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(D) SUFFIX DUAL-IN-LINE SIDE-BRAZED CERAMIC 
PACKAGES 18-LIId DUII-In-Une 

Slcii-Bruld Cerlmlc Plcklge 

'"'"''''""'~0 ~·~0~1 

.. ::J 

NOTES: 
1. Leads within 0.005" (0.13 mm) ... adius of True 

Position at maximum material condition. 
2. Dimension "L" to center of leads when formed 

parallel. 

SYMBOL 

A 

c 
D 

F 

G 

H 

J 

K 

L 

M 
3. When th1s dev1ce is supplied solder-dipped, the 

max1mum lead thickness (narrow portion) will not 
exceed 0.01 3 .. (0.33 mm). 

p 

N 

(D) SUFFIX 
24-L .. d Du1l-ln-Une 
Slcii-Bruld C.r1mlc Pocklge 

SYMBOL 
INCHES 

NOTE 
MIN. MAX. 

A 1.180 1.220 

c 0.085 0.145 
D 0.015 0.023 
F 0.040 REF. 
0 0.100 BSC 1 
H 0.030 0.070 

J 0.006 0.012 3 
K 0.125 0.175 

L 0.580 0.620 2 
M - 7" 
p 0.025 0.050 
N 24 

MILLIMETERS 

MIN. MAX. 

29.98 30.98 

2.16 3.68 
0.39 0.58 

1.02 REF. 
2.54 BSC 

0.77 1.77 

0.21 0.30 

3.18 4.44 
14.74 15.74 

- 7" 
0.84 1.27 

24 

92CS-30986R 1 

INCHES 

MIN. MAX. 

0.890 0.915 

- 0.200 

0.015 0.021 

0.054 REF. 

0.100 BSC 

0.035 0.065 

0.008 0.012 

0.125 0.150 

0.290 0.310 

00 15° 

0.025 0.045 

18 

Dual-In-Line Plastic and Frii-Seal Ceramic Packages 

(E) SUFFIX (JEDEC M0-001-AN) 
B-Leed Dual·ln·Lin1 Plastic 
(Mini·DI Pl Packago 

3895 E-12 

SYMBOL 

A 

AI 

B 
a, 
c 
D 

E 
e, 
., 
•A 

L 
L2 

a 

N 

N1 

o, 
s 

INCHES 
MIN. MAX. 

0.155 0.200 
0.020 0.050 

0.014 0.020 
0.036 0.065 

0.008 0.012 
0.370 0.400 

0.300 0.325 
0.240 0.260 

0.100 TP 

0.300 TP 

0.125 0.150 
0.000 0.030 

o I 15 

8 
0 

0.040 0.076 
O.o15 0.060 

NOTE 

1 

1 

3 

2 

NOTE 

1 

2 

2. 3 

4 

5 
8 

01E 13755 

Dimensional Outlines (Cont'd) 

MILLIMETERS 

MIN. MAX. 

22.606 23.241 

- 5.080 

0.381 0.533 

1.371 REF. 

2.54 BSC 

0.889 1.651 

0.203 0.304 

3.175 3.810 

7.366 7.874 

00 150 

0.635 1.143 

18 

92CS-27231R1 

(D) SUFFIX 
22-Lead Dual-ln·Une 
Side-Brazed Ceramic Package 

SYMBOL IN"II~S 

MIN. MAX. NOTE 

A 1.065 1.100 
c 0.085 0.145 
D 0.017 0.023 
F 0.040 REF. 1 
G 0.100 BSC 1 
H 0.030 0.070 
J 0.008 0.012 3 
K 0.125 0.175 
L 0.380 0.420 2 
M 70 
p 0.025 0.050 
N 22 

_Mill METERS 
MIN. MAX. 

27.05 27.94 
2.16 3.68 
0.43 0.56 

1.02 REF. 
2.54BSC 

0.76 1. 
0.20 0.30 
3.18 4.45 
9.65 10.67 
- 70 

0.64 1.27 
22 

92C8-26186R2 

(D) SUFFIX 
40-Lead Dual·ln-Line 
Side-Brazed Ceramic Package 

SYMBOL 

A 

c 
D 

F 

G 
H 

J 

K 

l 
M 

p 

N 

MILLIMETERS 
MIN. MAX. 

3.94 5.08 
0.508 1.27 

0.356 0.508 
0.889 1.65 

0.203 0.304 
9.40 10.16 

7.62 8.25 
8.10 6.60 

2.54 TP 

7.62 TP 

3.18 3.81 
0.000 0.762 

0 15 

8 
0 

1.02 1.90 
0.381 1.52 

92CS·24026RI 

INCHES NOTE MILLIMETERS 

MIN. MAX. MIN. MAX. 

1.980 2.020 50.30 51.30 

0.095 0.155 2.43 3.93 

0.011 0.023 0.43 0.58 

0.050 REF. 1.27 REF. 

0.100 BSC 1 2.54BSC 

0.030 0.070 0.76 1.78 

0.008 0.012 3 0.20 0.30 

0.125 0.1751-- 3.18 4.45 

0.580 0.620 2 14.74 15.74 

- 70 - 70 

0.025 0.050 0.64 1.27 

40 40 
92CM·27029R2 

NOTES: 

Reier to RuJes for Dimensioning UEOEC Publieation No. 95) 
for Axaallead Product Outlines. 

1. When thiS lkvtee1s supphed sokttr.dipped, the: maximum lead 
thtckness (1\ll'row portKHl) will noi nceed 0.013". 

2. Leads wathin 0.005" (0.12 mml radius of True PositHM'I (TPI at 
guage plane wath mntmum material conditiOn and unit JnsliUed. 

3. eA appltH tn zone t 2 when unit installed. 

4. a applies to sprud lsds prun to mualliition. 

5. N as the maximwn quantity of lud positions. 

&. N1 as the quantity of allowib~ mis,sint leads. 
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HARRIS SEMICOND SECTOR 37E D .. 4302271 0021570 8 .. HAS 

3875081 G E SOLID STATE 01E '13756 D 

Dimensional Outlines (Cont'd) 

Dual·ln·Line Plastic and Frlt-Seal Ceramic Packages (Cont'd) 

~._____, .. 

~ ... ~, ~ 
IUTM"-.Ufl ~ 

..... " ... !I ~-
, --1•,1- IL~ 

--- 1._11 a_J LJ 

NOTES: 
R1far to Rulu for Dunens•on.ng IJEOEC Pubhcat1on No. 95} 
for Axtll Lead Product Outhnes. 

1. When thiS dev•ce ''supplied solder dipped, the max1mum lead 
th1ckness (narrow pOtUOnl w11l not exceed 0.013'' (0.33 mm). 

2. Leads w1thm 0.005" (0.12 mml radius of True Po~tion ITP) 
at gauge pltnt w•th max unum matH I~ condition and unit 
mnalled. 

3. •A applies m zone Lz wMn unit mrtalled. 

4. a appUes to spread leads priOr to installation. 

5. N 11 the maxrmum qummy of lead positions. 

8. Nt 11 the quantity of allowable m1uing leads. 

(I!) SUFFIX 
11·L .. d Dull·ln·Une 
Plullo Package 

SYMBOL 1--IN_C"TH_E_S_~ 
MIN. MAX. 

NOTE MILLIMETERS 

A. 
A1 
B 
81 
c 
D 

E1 

•1 

•A 

a 

s 

0.155 0.200 
0.020 0.050 

0.014 0.020 
0.035 0.066 

0.008 0.012 
0.845 0.885 

0.240 0.260 

0.100 TP 
0.300 TP 

0.1251 0.150 

o" 1 15° 
18 
0 

0.015 0.060 

2,3 

4 

5 
6 

MIN. 

3.94 
0.608 

0.356 
0.89 

0.204 
21.47 

6.10 

MAX. 

5.08 
1.27 

0.508 
1.66 

0.304 
22.47 
6.60 

2.54 TP 
7.62 TP 

3.18 I 3.81 

18 
0 

o.J9 1 1.52 

92CS·30630 :::. \_~iffl~-. ' -----,I I ::.!:1.' • 
~-L=:: __ , • ~! 

ooo;·-· J " -H-· ., L 

[
~-~ ,t· .. nr 
l": cJll 

- "- '---...,'! .... .... ... ... 
NOTES. 
Refer to RuiH 101' Ounermonu\9 IJEOEC Publlen•on No. 95) 
for A•~l lud Product Outlu'lts. 
1. 'Mw!n tJus devtce •stuppiiOd .aldet d•pped, the mu1mum INd 

th•dl;neu fnarrovr port1onl w•ll not1.11~ 0.013". 
2. LIMII W1th1n 0 005'' 10 12 mml rad1u1 of True Po111Jon !TP) at 
qu~ pi&NI w1th tna!I.Tmum rnner~l cond1110n 1nd vnttlliSUn.l 

1 'A ippf.-s •n tone L2 wl"4n un•t •nrtalled. 
4. 11 appl•n to Jprl.., leads priOf to •nltal~uon. 
5. N •• the ~••mum quantity of lead poutiOIU. 
6. N1 u tM quant•tv of allowabSe m••~fl911acb. 
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3896 E-13 

(E) and (f) SUFFIXES (JEDEC MQ.001·ABI 
14-Lead Dual· In· Line Plastic or 
Frlt·Saol Ceramic Package 

SYM80L 
INCHES NOTE MILLIMETERS 

MIN. MAX. MIN. MAX. 
A 0.156 0.200 3.94 6.08 

0.020 0.060 0.61 1.27 

B 0.014 0.020 0.368 0.608 

c 
D 

E1 

11 
lA 

Ill 
1111 

0.060 

0.008 
0.746 
0.300 
0.240 

0.085 

0.012 
0.770 
0.325 
0.260 

0.100TP 
O.JOOTP 

0.125 0.160 
0.000 0.030 

()0 1150 

0.040 

0.086 

14 
0 

0.075 

0.090 

(E) SUFFIX 
22-Laad Dual-In-Line 
Plsstic Package 

2 

2. 3 

SYMBOL 1--:-:,J.W.JINCI'i"'<E"'--~--l NOTE 
MIN. MAX. 

A 0.155 0.200 
A 0.020 0.050 
B 0.015 0.020 

B 0.035 0.065 
c 0.008 0.012 
0 1.120 
E 0.390 0.420 

E, o.345 o.355 
e1 0.100 TP 
8A 0.400 TP 
L 0.125 0.150 

L7 0 0.030 
a 2° 150 

Ill 22 
Nt 0 
01 0.065 0.085 
S O.Q15 0.060 

2 
2. 3 

5 
6 

1.27 
0.204 

18.93 
7.62 
6.10 

1.56 

0.304 
19.56 
8.25 
6.60 

2.64 TP 

7.82 TP 
3.18 3.81 
0.000 0.78 

00 {150 

1.02 

1.66 

14 
0 

1.90 
2.28 

92SS-429EiR3 

MILLIMETERS 
MIN. MAX. 

3.94 5.08 
0.508 1.27 
0.381 0.508 
0.89 1.66 

0.204 ' ,~·!' 
9.91 10.66 
8.77 9.01 

2.54 TP 
10.16TP 

3.18 3.81 
0 0.762 

22 
0 

1.40 2.15 
0.381 1.27 

92CS-30830 

(E) and (F) SUFFIXES (JEDEC M0·015·AM 
24-Lead Dual-In· Line Plastic or 
Frit-Saal Ceramic Package 

SYMBOL INCHES NOTE MILLIMETERS 
MIN. MAX. MIN. MAX. 

A 0.120 0.250 3.10 6.30 
At 0.020 0.070 0.51 1.77 
B O.Q16 0.020 0.407 0.508 
Bt 0.028 0.070 0.72 1.77 
c 0.008 0.012 0.204 0.304 
0 1.20 1.29 30.48 32.76 
E 0.600 0.625 15.24 15.87 

Et 0.515 0.580 13.09 14.73 
91 0.100 TP 2 2.54 TP 
•A 0.600 TP 2,3 15.24 TP 
L 0.100 0.200 2.54 5.00 
L2 o.ooo o.o3o o.oo o.76 
a 

a, 
5 

IJO 15D 4 
24 5 
0 6 

0.040 O.Q75 
0.040 0.100 

()0 150 
24 
0 

1.02 1.90 
1.02 2.54 

92CS26938R2 

---~- ---· 

T-90>--'aO 

(E) and (F) SUFFIXES (JEDEC MO.OCU·AC) 
16-Laad Dual-In-Line Plastic or 
Frit·Seal Ceramic Package 

lsVMBOL.I-_:I!!NC~H,!!E~S--1 NOTE 
MIN. MAX. 

MILLIMETERS 
MIN, MAl<. 

B a, 
c 
D 

E 

E, 

L 

L2 

• 

0.155 
0.020 

0.014 
0.0:)5 

0.008 

0.200 
0.050 

0.020 
0.065 

0.012 
0.745 0.765 
0.300 0.325 
0.240 0.260 

0.100TP 

0.300TP 

0.125 0.150 
0.000 0.030 

18 
0 

a1 0.040 O.Q75 

5 O.Q15 0.060 

2 

2,3 

4 

5 
8 

3.94 
0.51 

0.356 
0.89 

0.204 

5.08 
1.27 

0.508 
1.65 

0.304 
18.93 19.93 
7.62 8.25 
6.10 6.60 

2.5-4 TP 

7.62TP 

3.18c 3,81 
0.000 0.78 

1.02 

0.311 

18 
0 

1.90 

1.52 

92CM·I5967R4 
(F) SUFFIX (JEDEC M0.001·AGJ 
16-Lead Dual-In-Line 
Frit·Saal Ceramic Package 

SYMBOL 1-=,!I~N!;<C~H~;ES~ NOTE MILLIMETERS 
MIN. MAX. MIN. MAX. 

A 0.165 0.210 4.20 5.33 
At O.Q15 0.045 0.381 1.14 
B O.Q15 0.020 0.381 0.508 
Bt 0.045 0.070 1.15 1.77 
c 0.009 0.011 0.229 0.279 
0 0.750 0.795 19.05 20.19 
E 0.295 0.325 7.60 8.25 
e1 o.245 o.300 6.23 7.62 
•1 0.100 TP 2 2.54 TP 
•A 0.300 TP 2, 3 7.62 TP 
L 0.120 0.160 3.05 4.06 
L2 0.000 0.030 0.000 0,76 

N 16 5 16 
N1 0. 6 0 
a1 o.05o o.oao 1.21 2.03 
s 0.010 0.060 0.254 1.52 

(EI SUFFIX 
41)..Lead Dual-ln·Lina 
Plastic Package 

SYMBOL 
1
"'"'"''"' MIN. MAX. 

A 
At 
B 

B1 
c 
D 
e, 
•1 
OA 

a 

a, 
s 

0.120 0.250 
0.020 0.070 
0.018 0.020 
0.028 0.070 
0.008 0.012 
2.000 2.090 
0.616 0.580 

O.t:JO TP 
0.600 TP 

0.100 0.200 
0.000 0.030 

40 
0 

0.065 0.095 
0.040 0.100 

92CM-22284R 1 

IMI IIUO:TO:OU! 

NOTE MIN. MAX. 

3.10 6.30 
0.51 1.77 
0.407 0.508 
0.72 1.77 
0.204 0.304 

50.80 63.09 
13.09 . 14.73 

Z 2.5o · TP 
2,3 15.24 TP 

2.54 5.00 
0.00 0.78 

5 40. 
6 0 

1.66 2.41 
1.02 2.54 

92CS-30959 



HARRIS SEMICOND SECTOR 37E D 

3875081 G E SOLID STATE 

Ceramic Flat Packs 

(K) SUFFIX (JEDEC M0-004-AF) 
14-Lead 

TERMINAL "N" 

N - - ~ r- - - 1 

I 
I 
I 
I 
I 
I ~;NDEX ~ I AREA. 

I 

I 
I 
I 
I 
I 
I 

) I 
I 

- - -~ 
,_ - -

I 
! I ! 

I ' 3 

. ,.., -H-• - . r-- ..._ 

z I 

(K) SUFFIX (JEDEC M0·004·AG) 
16-Lead 

SYMBOL 
INCHES 

NOTE 
MILLIMETERS 

MIN. MAX. MIN. MAX. 

A 0.008 0.100 0.21 2.54 

B 0.015 0.019 1 0.381 0.482 

c 0.003 0.006 1 0.077 0.152 

e 0.050TP 2 1.27TP 

E 0.200 0.300 5.1 7.6 

H 0.600 1.000 15.3 25.4 

L o.150 1 o.350 3.9 J. 8.8 
N 16 3 16 

0 0.005 0.050 0.13 1.27 

s 0.000 0.025 0.00 0.63 

z 0.300 4 7.62 

z1 Q.400 4 10.16 

92CS-17271R3 

··~·-·-:_ .. .~..~.£:~-;,. 
~. 1052 E-11 

SYMBOL 
INCHES 

MIN. MAX. 

A 0.008 0.100 

B 0.015 0.019 

c 0.003 0.008 

e 0.050TP 

E 0.200 0.300 

H 0.800 1.000 

L 0.150 ·'· 0.350 
N 14 

a 0.005 0.050 

s 0.000 0.050 

z 0.300 

z1 0.400 

(K) SUFFIX 
24-Lead 

SYMBOL 
INCHES 

MIN. MAX. 

A 0.075 0.120 
B 0.018 0.022 
c 0.004 0.007 

• 0.050 TP 
E 0.600 0.700 
H 1.150 1.350 
L 0.225 0.325 
N 24 
a 0.035 0.070 
s 0.060 0.110 
z 0.700 

Z1 0.750 

II 4302271 0021571 T IIHAS 

NOTE 

1 

1 

2 

3 

4 

4 

NOTE 

1 
1 
2 

01E 13757 

Dimensional Outlines (Cont'd) 

MILLIMETERS 

MIN. MAX. 

0.21 2.54 

0.381 0.482 

0.077 0.152 

1.27TP 

5.1 7.6 

15.3 25.4 

3.9 .~ 8.8 
14 

0.13 1.27 

0.00 1.27 

7.62 

10.16 

928&4300R3 

MILLIMETERS 
MIN. MAX. 

1.91 3.04 

0.458 0.558 
0.102 0.177 

1.27 TP 

15.24 117.78 

NOTES: 

1. Refer to JEOEC Publication No. 95 for Rulel for 
Dimensioning Peripheral Lead Outlines. 

2. Leads within 0.006 .. 10.12 mm} radius of True 
Position (TP) at maximum material condition. 

3. N is the maximum quantity of lead positions. 

4. Z and Z1 determine a ;rone within which all body 
and lead irregularities lie. 

(K) SUFFIX 
28-Lead 

SYMBOL 
INCHES 

MIN. MAX. 

A 0.075 0.120 
B O.o18 0.022 
c 0.004 0.007 

• 0.050 TP 
E 0.600 0.700 

NOTE 
MILLIMETERS 
MIN. MAX. 

1.91 3.04 
1 0.458 0.558 
1 0.102 0.177 
2 1.27 TP 

15.24 17.78 

29.21 34.29 H 1.150 1.350 29.21 34.29 

5.72 8.25 L 0.225 0.325 5.72 8.25 

3 24 N 28 3 28 

0.89 1.77 
1 1.53 2.79 
4 17.78 
4 19.05 

0 0.035 0.070 0.89 1.77 
s 0 0.060 1 0 1.53 
z 0.700 4 17.78 

Z1 0.750 4 19.05 

92CS-20972 
92CS·19949R2 
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