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CD4049A, CD4050A Types

CMOS Hex Buffer/Converters

CD4049A—Inverting Type
CD4050A—Non-inverting Type

The CD4049A and CD4050A are inverting
and non-inverting hex buffers, respectively,
and feature logic-level conversion using only
one supply voltage (V). The input-signal
high level {V|H) can exceed the V( supply
voltage when these devices are used for logic-
level conversions, These devices are intended
for use as CMOS to DTL/TTL converters
and can drive directly two DTL/TTL loads.
(Vce=6 V., VoL 20.4 V,and IpN=>3.2mA.)

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
CD4010A and shoutd 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 CD4050A are pin compatible with the
CD4009A and CD4010A respectively, and
can be substituted for these devices in
existing as wetl 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 voftage conver-
sion, the CD4069 Hex Inverter is recom-
mended.

These types are supplied in 16-lead hermstic
dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic pack-
age (E suffix), 18-lead ceramic flat packages
(K suffix), and in chip form (H suffix).

Features:
® High sink current for driving 2 TTL loads
8 High-to-low level logic conversion
m Quiescent current specified to 15 V
8 Maximum input leakage of 1 uAat 15V
(full-package-temperature range)
Applications:
" CMOS to DTL/TTL hex converter
% CMOS current “sink” or “source”
driver
® CMOS high-to-low logic-level

RECOMMENDED OPERATING CONDITIONS at Tp=259C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

TE2-11-00

CHABRACTERISTIC ‘LIMITS UNITS
Min. Maxj
Supply-Voltage Range (VCC) (For T p=Full Package-
3 12
Temperature Range)
Input Voltage Range (V) Vee© 12

'The CD4049 and CD4050 have high-to-low-level voltage conversion capability but not
low-to-high-level; therefore it is recommended that Vi 2 V.-

STATIC ELECTRICAL CHARACTERISTICS

converter
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Fig.1 — Functional diagrams.

Limits at Indicated Temperatures (°C)
Characteristic] _Conditions D, F, K, H Packages T E  Package | Units
Vo | Vin | Ved =55 +25 | +125 | —40 325 | 485
Vy| (V)] (V) Typ.| Limit Typ.} Limit
ngvtzm - | — 1 5] 03]oo1| 03] 20| 3003} 3| 42
Current = - 10! 05 {0.01] 05 30 5 0.05 5 70 | MA
' - - 15 10 [0.02] 10 100 50 10.05] 60 600
1y, Max. I
Output
Voltage:
Low-Level, { — | 0,5} 5 0 Typ.; 0.05 Max.
VoL — 10,107 10 0 Typ.; 0.05 Max. v
High-Level, | — ] 0,6 & 4.95 Min.; 5 Typ.
VoH - 10,10 10 9.95 Min.; 10 Typ.
Noise
Immunity:
{nputs Low, 3.6 - 5 1.6 Min_; 2.25 Typ.
VNL 72| -1 10 3 Min.; 4.5 Typ.
CD4050A ]
Inputs High, | 1.4 - 5 1.5 Min.; 2.25 Typ.
VNH 28 - 10 3 Min.; 4.5 Typ. v
All Types
Inputs Low, { 3.6 - 5 1 Min.; 1.6 Typ.
VNL 72| - | 10 2 Min.; 3 Typ.
CD4049A
Noise
Margin: )
Inputs Low, |4.5 — 5 1 Min.
VML Min. [ [ = [ 107 T Min.
CD4050A
Inputs High, | 0.6 - 4] 1 Min.
VNMH Min. | 1 - 10 1 Min. v
CD4050A : :
Output Drive
Current:
N-Channel 0.4 - 45| 33 | 62| 2.6 1.8 31152 ] 26 2.1
{Sink]), 0.4 — 51375 6 3 {21 3.6 6 3 25
IgN Min. 0.5 - 10 10 16 8 5.6 96 | 16 8 6.6
PChannel (a5 | — | 5 |=0.62] =1 | =05 |=038[ =06 =1 |05 =04] ™
(Source), 2.5 — 5 |-1.86{-251-1.25] -09 |-1.6]|-26 |[-1.25] —1
—IDP Min. 9.5 - 10 [-1.86}-2.5|-1.25] ~0.9. {-15]|-25 [-1.26] -1
Tnput : -
Leakage
Current, Any Input | 15 +10—5 Typ.. *1 Max. uA
Wi hiH
Max.
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CDA4049A, co4050A'Types,

MAXIMUM RATINGS, Absoalute-Maximum Values: ansient (Ta1e23%
STORAGE-TEMPERATURE RANGE (Tyg) -...... ST PP 65 10 +150°C TR
OPERATING-TEMPERATURE RANGE (TA)" H
PACKAGETYPESD, F,K.H ...............o e e -55-t0 +125°C .
PACKAGE TYPE E  .............. [N e . —40 10 +85°C L
DC SUPPLY-VOLTAGE RANGE, (V¢c) ? T L
(Voltages referenced to Vgg Terminall..... e et . —05t0+15V ¥ + H
POWER DISSIPATION PER PACKAGE (PD)> ’-g': i e
FOR T4= 4010 +60°C (PACKAGE TYPE B} .......ooivniiioninnnilinenns 500 mW . E
2
FOR Tp= +60 10 485°C (PACKAGE TYPEE)  ........ Derate Linearly at 12 mW/°C to 200 mW s i +
- HNH :
FOR TA = <55 to +100°C (PACKAGETYPES D, F,K) ........coiiveniintn SEREE 500 mW . ) i +
FORTH = +100 to +125°C (PACKAGE TYPES D, F,K). ..... Derate Linearly at 12 mW/°C to 200 mW INPUT VOLTAGE Ivpi—V
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 7 srrsoan
FOR T, = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES)....... 100 mW Fig. 2—Mini and i n voltag
A - s
INPUT VOLTAGE RANGE, ALLINPUTS ... ... —05 to Vpp 05 ¥~ transfer characteristics for
LEAD TEMPERATURE (DURING SOLDERING): CD4049A.
At distance 1/16 £ 1/32 inch (159 + 0.79 mm) from case for 10smax. ............. +265°¢C
. AMBIENY TEMAERATURE (T, m2S°®
AMEIENT {Tade2soc f AMUIENT. TEMPERATUARE (Tgle 23°C SUPPLY VOLTAGE L¥ccl=ioV
SUPPLY VOLTAQE tVggles ¥V SUPPLY VOLTAGE lvcelalO Y
1
i E4
i & H
1 b
4 [§ 3
= MINIMUM MAXIMUM 5 s
] 2 H
" = I
3 2 3
> =3
5 3
H
5
Q
4 ‘IN:\H’ sV . £ {
T iy
IHPUT YOLTAGE {Vy)=¥ 3 4 %3 &« 7 90 9 i0 OLIAGE vzd—y 2203-20482
2¢3-20400 INSUT VOLTASE lvgl—V¥ REI-20400
Fig. 3—Mini and maxi; Itag Fig. 4—Minii and i voltage Fig. 5—Minir and maxii itag
transfer characteristics for transfer characteristics for transfer characteristics for

CD4050A. CD4049A. CD4050A.

AMBIENT TEMPERATURE T3] 223°C
TYMCAL TEMPERATURE COEFFICIENT
-

DRAIN CURRENT (Lp)=—mA

) 7 8 % 2 34 9 8 7 & 8 10 ° 2 ) 10
THPUT YOLTAGE (V[ 1~V INPUT VOLTAGE {vg)—V¥ ORAIN-TO-SOURCE vou‘t-E lvosl——v
93cs-20483 s2c3-2048e 2052048341
Fig: 6‘—-Typlc:sl voltage transfer charac< Fig. 7—Ty;.m.al voltage tra.nsfar charac- ) Fig. 8—Typical and minimum n-channel drain
re{rlsrffcs tg l;dwc”un of tempera- teristics as a t";lsnct/an of tempera- characteristics as a function of gate-to-
ture for 94. ture for CD4050A. satirce voltage (V gg) for CDA049A, CDADS0A,

ORAN-TO-SOURCE. YOLTASE (Yoe) —V

AMBIENT TEMFERATURE {Ty):25°C
TYPICAL TEMPERATURE COEFFICIENT
ALUES OF Veg 0.3%/7°C

AMRIENT TEMPERATURE 11, 1:25°C Ti[EET]
TYPICAL TEMPERATURE COEFFICIENT =,
FOR"ALL VALUES OF Vg +0.3% / °C

wu—(0X) ININMID NIVHO

LOW-LEVEL' PROPAGATION DELAY: TIME (1 oy }—ms!

G’E mo-mu MVE PER DE
- ‘qumuu PACIAGE MSS!PA'IM . ,00 my

LOW-LEVEL PROPAGATION DELAY TIME Uppy —a

2cs-2048m [}

60 a0 100 20 40 0 Q?
Fig. 9—Typical and minimum p-channel drain CAPACITANCE (CLI—#F  oce_ 0029 LOAD CAPACITANGE (GL)—F etoser
charactaristics as a function of gate-to- N N 5
Fig. 10—Typical high-to-low level propagation delay Fig. 11—Typical high-ta-low level propagation delay

source voltage (V gl for CD4049A, N
CDA050A. time vs. Cy for CO4049A. B time vs. Cy for CD4050A.
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CD4049A, CD4050A Types-

DYNAMIC ELECTRICAL CHARACTERISTICS at TA=25°C Input t,4=20 ns,
Cy =15 pF, R =200 kQ2

H
1
" H
LIMITS &
CHARACTERISTIC CONDITIONS ]
NoI ALL pkas. | UMITS :
Vi | Vee Typ.j Max. é
Propagation Delay Time: :
Low-to-High, tp| iy
4] 5 50 80
CD4049A |—
10 10 26 55 ns §
) 5 5 75 | 140 -
CD4050A |- 8
10 10 36 | 85 oAb CAPAEUCE 16y 1me B
High-to-Low, tp teaname
 IPHL 5 Fig. 12-Typical low-to-figh Ieval propagatlon delay
- CD4049A 10 1% }g 55 time vs. Cy_for C‘D4049A
30
- ns
5 5 55 110 AUATENT TEMPERATURE (121925
CD4050 RE CoPt
: _CD4050A 6T %0 26 | 65 , FOR AL VALUES OF Vo s08 % 1ot
Transition Time: : )
. 5 5 " 50 | 100
Low-to-High, t
oo tTLH 10 | 10 30_|_60 s
. L 5 5
High-to-Low, tTu., 10 10 fg Zg
Input Capacitance, C)
CD4049A — - 15 — F
CDA4050A | - - 5 | — P
y | e S e I I
T o] 708 ALL VALUES of vec so 3w/ . LOAD CAPACITANCE (OLY—aF ©  scame -
}E‘ =] —'-5 Fig. 13—Typical low-ta-high lavel propagation delay
5 F time v3. Cy for CO4050A.
S
. 3% § 150 044l AMBIENT YENPERATURE (alvasc | |/ X7
5 - . YL
i, o : S A
g g §or P
Y 0 3 H ,a"'// Z y i
§ § g A
H { - // / _
V| p 4
P B carRTanct teyi— R o Crescancs (c—or' vics-104an S 10 3 ,l/, -
Flg. 14—Typical high-to-low level transition tima Fig. 16—Typical low-to-high level transition time H P
, H
vs: Gy for CD4049A, CD4050A. vs. C; for CD4049A, CD4050A, / A7 ___.':'f;‘:oc.fvm"‘““‘.m','
» 0] AROIENT TEMPERATURE [T 1+ FULL FRQ. 3 » 1OV|AMBIENT TEMPERATURE (T, | SFULL PXO. TTWR RARGE " 4/1/ I | l |
Il. HH WA ll : Eil M ot 2 4 oll N [y
104! P 1 A
;a E:t‘i\“. o 2 4 Ar’ == :-‘? M= =siw R =ar ;;::‘:w IMPUT FALQUEXCY (tfh e .
: eSS S T Dl A oAl N X
8 - F3 . X , .
& RIS 1 ol . *@“\Q Hr 5 o g 5 25 = R
=5 LA TR e I " 25 3
é 10!2: :\‘, 7l e"’i F +-EHF :é i;j\?»:"\'o'uiv i l\“, vee veo
=S s e e s et s I == Co "
b ‘,Q__ [ 110 1] 3 I —w‘-_{
) \‘-“ el .7:0" H 0pS L1
Vi s i5i -
fy .'Qlﬁ- H =i H~ T T 10t [ 11 [sendd
6 0f ' 1t w0 10° i ot koo 0 w0 @ W o e dl g our I1 ] Il
HPUT RISE ANO FALL TIME (1,1} s2cs-200300 : IHPUT' RISE AKD FALL TINE 11, 1} vesaon AAA )
Flg. 17—Typlcal power dissipation-vs, transition Fig. 18—Typical power dissipation vs, transition ’ o
time per Invarter CD4049A. time per inverter CD4050A. 9 ¢ L]
Voo Voo
) Voo INPUTS.
INPUTS - QUTAUTS b wore: e
Vool ] IWPULS | | MeAsuRE iwpuTs ) 4_\,55
= . Vpo -] SEQUENTIALLY, {a) : s .
v 3 - S -~ CCmECT 42 sty
L 4 : L 2 WEUTS TO EITHER Fig. 22 — (a)Schematic diagram of CD4049A 1 of
) ores Voo O Vss- P 6 identical units.
L Lﬁ,‘r‘ :Nr;&«%;gn‘_ I fb} Schematic diagram of CD4050A, 1 of
s2¢s-2am000 YOO OR Vsg viss-1mor & identical units.
Fig. 19~Noise.ir /mmumty test circuit. Fig. 20—~Input leakega current test circult, Fig. 21 ’?Ju/,,g;gm device currant test 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}
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
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Dimensional Outlines (Cont'd)

DUAL-IN-LINE SIDE-BRAZED CERAMIC (D)Ls.l::FlX
18-Lesd Duat-in-Line
PACKAGES Side-Brazed Ceramic Package

(D) SUFFIX
22-Lead Dual-In-Line
Side-Brazed Ceramic Package

O
weraa symBeoL |__INCHES [norelMILLIMETERS INCHES MILLIMETERS
a--‘t‘,.{."’L { i | MAx T, | max, SYMBOL M. | MAX. | NOTE["Mifi. T mAX.
5 A .085_[1.100 27.05 | 27.94
i A 0.890 [ 0.915 22.606 | 23.241 g 2‘1*3 ;g ::f g-g
- R —d - A X .
L : ¢ - 10200 = 5.080 F 040 REF. [ 1 02 REF,
i i LINEY D 0.015 | 0.021 0.381 0533 G 00 BSC 1 2.64 8SC
: T 4 F F | 0058 REF. | 1 1.371 REF. :‘ a0 g~gzg 3 g-;: ;-:7’:
wmowes EmAse] e G |owo8sc | 1 | 264 BSC K __J0.125 [0.175 EXTI Y
H 0.035 | 0.065 0.889 1.651 3 0.380 {0.420 2 9.65 10.67
. J 000810012 3 | 0203 ] 0304 M — i =1 7
NOTES: " . . P 0.025 |0.050 0.64 127
1. :’.eaﬂs within 0.005” {0.13 mrln)v:ggu_s of True K 0.1250.150 3175 | 3.810 N £ 22
'osition at maximum material condition. £
2. Dimention “L" to center of leads when formed L 0.2%010.310 2 7.366 7874 92CS-26186R2
parallel. M Qo 150 Q0 150
3. When this device is supplied solder-dipped, the
maximum lead thicknass {narrow pertion) 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-Lins
Side-Brazed Ceramic Package Side-Brazed Ceramic Package
symBoL (— INCHES __|noyg [ MILLIMETERS sympoL | INCHES |nore|MILLIMETERS
" : "':0 :“2‘;‘0' r::;; ;':; min. [ max.]  [mine | max.
c 0.085 | 0.145 2.16 3.68 A 1.980 ;'(::g 52‘2 51':0
D 0.016 | 0.023 039 | 058 ¢ 00351 0. : 393
F 0.040 REE, 1,02 REE. D 0.017| 0.023 043 | 056
G 0.100 BSC 1 254 BSC F 0.050 REF. 1.27 REF.
H 0.030 | 0.070 077 | 177 G 0.100 BSC 1 2.54 BSC
3 0.008 | 0.012] 3 | 021 | 030 H 0.030{ 0.070 0.76 1.78
X 0.125 | 0175 318 | 444 3 0008} 0.012] 3 ] o020 | o030
"; 9580 °"7’f° 2 _[1474 ’57'3‘ K 0.125] 0.175 318 | a4s
0 5.025 0.050 0.64 127 L 0.580{ 0.620 2 [1474 165.74
N 24 24 M - 7 - °
92CS.30986R 1 P 0,025 0.050 0.64 127
N 40 40
92CM-27029R2
Dual-In-Line Plastic and Frit-Seal Ceramic Packages
(E) SUFFIX (JEDEC MO-001-AN) INCHES MILLIMETERS
8-Lead Dual-in-Line Plastic SYMBOL i, Tmax. 1 NOTE Main MAX
{Mini-DI1P) Package . - - -
A 0.155 |0.200 394 | 508
Ay 0.020 |0.050 0508 | 1.27
8 0.014 [0.020 0356 | 0508 NOTES:
B4 0.035 [0.085 0.889 | 165 Refer 1o Rules for Di ing (JEDEC Publication No. 85)
for Axial Lead Product Qutlines.
0.008 {0.012 ! 0203 | 0304 When this dev lied salder dipped, the maximum lesd
1 is davics is suppl sa i 3 maximum
o 0.370 1 0.400 940 |1016 {narrow portion) will not exceed 0.013".
€ 0.300 |0.325 762 | 825 2. Leads within 0.005" {0.12 mm) radius of True Position {TP) at
Ey 0.240 | 0.260 8.10 6.60 gquage plane with material condi and unit instatled.
oy 0.100 TP 2 254 TP 3. ap applies in zone Ly when unit installed.
o 0.300 TP 23 7621P 4. a applies to spread leads prior to installation.
A - - . 5. N 1s the maximum quantity of lead positi
L 0125 0.150 318 | a8 6. Ny 15 the quantity of allawable missing leads.
L 0.000 (0,030 0.000 | 0.762 ’
[} 15 4 ) 15
N 8 5 8
Ny [} [ 0
Q, 0.040]0.075 102 | 190
s 0.015 (0.060 0381 | 1852

92C€S-24026R!
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Dimensional Outlines (Cont'd) |

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

(E) and (F) SUFFIXES (JEDEC MO-001-AB) (E) and (F) SUFFIXES (JEDEC MO—dO‘I-AC) ’
14-Lead Dual-In-Line Plastic or 16-Lead Dual-In-Line Plastic or ’
Frit-Seal Caramic Package Frit-Seal Ceramic Package
Neres LMETERS INCHES | - MILLIMETERS
YMBOL, NOTE
SYMBOL o T max] VOTE[ N, mAx. ls MIN. | MAX. MIN, | MaX.
A 0.155 | 0.200 394 6.08 A 0.155 | 0.200 3.94 5.08
At 0.020 | 0.060 951 127 Ay 0020 | 0.050 051 1.27
] 0.014 | 0020 0358 | 0508
o 1 /-u:u A:u , B 0060 | o065 127 166 ] 0.014 | 0.020 0.366 (:::s
OAmmmea s c 0.008 | 0.012 1] oz04| o304 81 | 003 | 0.065 089 :
o] 0.745 | 0.770 18.93 | 1955 c 0.008 | 0.012 1 0,204 | 0.304
S Pt E [0 osxm 762 | 828 D |o0745 | 0.785 18.93 | 1969
— Todvuow {4 1 10240 ] 0260 810 | 680 € | 0300 | 0.3%5 762 | 8.26
5 . 9-1007P 2 2eate Ey | 0.240 | 0.260 610 |680
NOTES: A dx00 TP 23 762 TP ) 0.100 TP 2 254 TP
Ratar 1o Rutas for D 9 (JEDEC No. 95) t 0125 | 0.150 bl e ! ) N
for Axial Lead Product Qutlines. L2 0.000 0.030 0.000 0.76 L7 0.300 TP 2,3 ?-52 T
1. When this davica 1s supplied solder dipped, tha tead a 0o 180 4 1] 150 a.
thicknass [narrow portion} will not exceed 0.013 {0.33 mm). N 4 5 4 L 0125 | 0.150 2:;0 g:;
2. Leads within 0.005" {0.12 mm} radius of True Position (TP) N1 Q [] [} Lz 0.000 | 0030 - .
at gauga plang with maximum matenal condition and unit a1 0.040 | 0075 1.02 1.90 a 0° 150 4 Q° 159
nstallsd,
3. ap applies in zone Ly whan unit installed. S 0.085 0.090 1.68 gzss:'zz:em N 6 : :
4. a applies to spread leads peior to installation. Ny 4
5. N the qui y of lesd positi Q, | 0.040 | 0.075 1.02 1.90
8. Nq 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 L INCHES | MILLIMETERS INCHES _ MILLIMETERS
proe Py prvou e SYMBOL v, | max. | VOTE [N [ wAx ] SYMBOL i, TmaX. | "OTE[MiN. | MAX.
: : - : A 0.165 | 0.200 394 | 508
A 0.165 0.210 4.20 5.33
A 0.155 | 0.200 384 | 508 Aq 0.020 |{0.050 0508 | 1.27 A 0015 | 0.045 0381 | 1.14
Ay 0.020 { 0.050 0508 | 127 B 0.015 | 0.020 0.281 | 0508 1 . et : :
) 0.014 ] 0.020 0.356 | 0508 B4 0.035 | 0.065 0.89 1.66 8 0.015{ 0.020 0.381 0.508
8, 0.035 { 0.065 0.89 1.65 C 0.008 | 0.012 1 0.208 | 0.304 B1 0.045 | 0.070 1.15 1.77
< 0008 5012 T o204 | 5303 D 1.120 2844 | C 0.009[001T| 1 | 0228 | 0.279
D 0.845 | 0.886 2147 | 2247 E 0.390 | 0.420 991 |10.66 D 0.750 | 0.795 19.06 | 20.19
€y | 02400260 510 | 660 1 odds 1098 | 1877 L3 E  |0.295(0.325 760 | 825
1 . g g 0.245 | 0.300 6.23 7.62
o 0.100TP | 2 254 7P oA 0.400 TP 2,3 | 1036TP 1 -
N 0300TP | 23 762 TP L 0.125 ]0.150 3.8 | 381 o1 0100 TP [ 2 254 7P
0.125]0.150 318 | as L2 S qeo | Lo | o762 a_ | 12-;0% :P 23 5 7.62 T:
< 3 S o a & 3 .160 .05 .06
. 0 wﬁ‘" L W 2 ° 2 L, |ocoo|oozn] | oooo| o7e
1 0 - ) ]
Ny 0 8 0 Qy | 0.055 [0.085 140 | 2.5 2 2 15 41 2 15
) 0.015 [0.060 039 | 152 s 0.015 [0.060 03831 | 127 m 1: 2 1:
1 .
9205 -30630 92¢s-30830 Gy " [0.050]0.680 127 | 203
N S 0.010 0.060 0.254 1.62
s, { ; l 92CM-22284R1
T_ LQ' (E} and (F) SUFFIXES (JEDEC M0-015-AA} {E) SUFFIX
Rarag L o 1 24-Lead Dual-tn-Line Plastic or 40-Lead Dual-In-Line
e mant Ti Frit-Seal Ceramic Package o Plastic Package
—_— it
X INCHES MILLIMETERS
——+ [sYMBOL NOTE IN
AN J 0 s " MIN. [MAX. MIN. | MAX. SYMBOL N TMAX INOTE FMiN, | MAX
_ 2 +_ A 0.120| 0.250 3.10 | 6.30 - A 0.120 | 0.250 3.10 6.30
Ag 0.020| 0.070 0.51 | 1.77 Ag 0.020 | 0.070 0.51 1.77
B 0.016[0.020 0.407] 0.508 -] 0.01610.020 0.407 | . 0.608
81 0.0280.070 0.72 | 1.77 By | 0.028)0.070 0.72 1.77
“ ¢ To.008[0012] 1 | 0204] 0.304 S [ 2o0s19012] 1 | 02041 9.504
D 1120 1129 3048 32.76 E; | 0.515]0.680 13.00 | 14.73
E  |0.600]|0.625 15.24] 15.87 5 oo Te = Z54TP
— J €1 0.515 | 0.580 13.09) 14.73 oa 0.600 TP 23 1524 TP
=\'£ a1 0.100 TP 2 254 TP L 0.100 ] 0.200 254 5.00
NOTES 8A 0.600 TP 2,3 15.24 TP Ly 0.000 | 0.030 0.00 0.76
Rater t\:;IRLuln for Dimentuaming (JEDEC Pubficrian No. 96) L 0.100[0.200 254 15,00 a o°__ 18 4 [ 150
e SN L, |ooo0loos| |00 |a7e iy w5 ®
thickness (narrow partion] will nat exceed 0.013". a 00 | 160 3 00 | 150 1
2. Leads within 0 005™ 10 12 mmi radius of True Position (TP} at Q4 0.065 [ 0.095 1.66 241
guags plans with maximum material conditon and unit instaed N 24 -] 24 s 0.040 0100 | 102 254
2. e4 appims in zone Ly when umit instatied. Ny 0 6 0 . - 04 o9
4. a applwes to spread leads preor 1o installabon, -
S. N s the mamimum quanbty of lead positions. [o7] 0.04010.075 102 | 1.90 92CS-30959
6. Ny 13 the quantity of allowabie misuing leads. S 0.0400.100 1.02 | 254
92C$26938R2
704
3896 E-ls e T e
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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
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