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@ MOTOROLA MC14028B

CMOS MSI
BCD-TO-DECIMAL DECODER
B'NARY-TO'OCTAL DECODER {LOW-POWER COMPLEMENTARY MOS}
The MC 140288 decoder is constructed so that an 8421 BCD code
on the four inputs provides a decimat {one-of-ten) decoded output, BCD-TO-DECIMAL DECODER
while a 3-bit binary input provides a decoded octal {one-of-eight) BINARY-TO-OCTAL DECODER

code output with D forced to a fogic “’0". Expanded decoding such
as binary-to-hexadecimal (one-of-16), etc,, can be achieved by using
other MC140288B devices. The part is useful for code conversion, ad-
dress decoding, memory selection control, demultiplexing, or read-

out decoding.

® Djode Protection on All Inputs 'i. TT
® Supply Voltage Range = 3.0 Vdc to 18 Vdc u ! YYTT

@ Capable of Driving Two Low-power TTL Loads or One Low-power 16

Schottky TTL Load Over the Rated Temperature Range

® Positive Logic Design L SUFFIX P SUFFIX
L CERAMIC PACKAGE  PLASTIC PACKAGE
® Low Outputs on All Hlegal Input Combinations CASE 620 CASE 648

® Simifar to CD40288B.
ORDERING INFORMATION

A Serigs: —§5°C to +125°C
MC14XXXBAL (Ceramic Package Only)

MAXIMUM RATINGS* (voltages Referenced to Vgg) C Seriea: —40°C to +85°C
MC14XXXBCP (Plastic Package)
Symbol Parameter Value Unit MC14XXXBCL (Ceramic Package)
VpbbD DC Supply Voltage -0.5t0 +18.0 \'
Vin- Vout| Input or Qutput Voitage (DC or Transient) -0.510 Vpp +0.5 \
lin- Tout | InPut or Output Current (DC or Transient), per Pin =10 mA
Pp Power Dissipation, per Packaget 500 mw
Tst Storage Temperature -65to +150 °‘C
LN Lead Temperature (8-Second Soldering) 260 °C
“Maximum Ratings a}re those Yalues_ beyond which damage to the device may occur. TRUTH TABLE
tTemperature Derating: Plastic “P™ Package: — 12mWI°C from 65°C to 85°C
Ceramic “L" Package: — 12mW/°C from 100°C to 125°C INPUT QUTPUT I
D C B Al09:08Q7060504Q302010Q0
BLOCK DIAGRAM
0000|000 0COO0OOO1
00¢ 1fjo 0000OOOTIYTO
0 tojoooooo0oo01 00
001 1]/]0o0000O0T1TO0CO00O
10 A Qof—o03 01 00{0000O010000
0101]j0000100000
ai—o 14 o110/o0o01000000
3.8it Qzl—o02 011 1]/]o 01 0000O0GCGOC
’ Binary { 130—18 aa}—o 15 | 9! T 000/0 1000O0O0GOGO2O0
8421 | inputs o Dscoded | pecimal 100 1{10000000O0OCO
aco < a4 V| outputs  pecoded 10100000000 0O0CO0
tnputs ast—os Outputs 101 1/o000000O0O00O0
1100/0000000O00O0O0C0O0
12 O— —0
20—¢C Qs 7 t101]00 00000000
arf—o4 11 10/j00000C6000O00GO0
agb—o09 1 11 1]0 0 0000O0GOCOGO0
L 110—{D0  as|—o05
Vpp = Pin 16
Vgg = Pin8
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ELECTRICAL CHARACTERISTICS (voitages Referenced to Vgs)

Voo Tiow* 259C T'Lill_‘.
Characteristic Symbo! vde Min Max Min Typ # Max Min Max Unit
Output Voltage 0" Level VoL 5.0 - 005 - o 0.05 - 0.05 Vde
Vin = Vppor o - 10 - 0.05 - [} 0.05 - 0,05
15 — 0.05 — 0 0.05 — 0.05
1" Level VoH 50 4,95 - 4.95 5.0 - 4.95 - Vde
Vin = 0or Vpp 10 9.95 — 9.85 10 - 9.95 -
15 14.95 — 14.95 15 — 14.95 —
input Voltage “0" Level ViL Vde
(Vo =450r05 Vdcl 5.0 - 15 - 2,26 15 - i5
{Vp =9.0 or 1.0 Vdc} 10 - 30 — 450 3.0 — 3.0
{Vo=13.50r 15 vdc) 15 — 4.0 - 6.75 4.0 - 4.0
“1” Level}] Viy
{Vo=050rd4.5 vVdc) 5.0 35 I 35 2.75 —_ 35 - Vde
{VQ = 1.0 or 9.0 Vdc) 10 7.0 - 70 6.50 - 7.0 -
(Vo =1.50r 135 Vdc) 15 11.0 - 11.0 8.25 - 11.0 -
Output Drive Current {AL .Device) loH mAdc
{VgoH = 2.5 Vde) Source - 5.0 —-3.0 - —2.4 | —-4.2 - -1.7 -
(VoH = 4.6 Vde) 5.0 —0.64 - —-0.61| —-0.88 - —0.36 -
{(VoH = 9.5 Vdc) - 10 —-1.6 - -1.3| -2.25 - -0.9 -
{VQH = 13.5 Vdc) 15 —4.2 — —-34| -8.8 — —2.4 —
(VoL = 04 Vdc}) Sink ioL 5.0 0.64 -~ 0.51 0.88 - 0.36 - mAde
VoL = 0.5 Vdc} 10 16 - 1.3 2.25 - 09 -
{VoL = 1.6 Vdc} 15 4.2 - 34 88 - 24 -
Output Drive Current {CL/CP Device) IoH mAdc
{VOH = 2.5 Vdc) Source 5.0 —2.5 - —2.1 —4.2 - -1.7 -
{VOH = 4.6 Vdc} 5.0 —0.52 - —-0.44| —-0.88 - —0.36 -
{(VpoH = 9.5 Vdc} 10 —-1.3 — -1.1 —2.25 —_ —-0.9 -
(Vou = 13.5 Vdc) 15 —3.6 — —-3.0 —8.8 - —2.4 -
(VoL = 0.4 Vdc} Sink lou 5.0 052 ~ 044 0.88 - 0.36 - mAdc
{Voy = 0.5 Vdc} 10 13 - 11 225 - 0.9 -
(VoL = 16 Vdc} 15 36 - 3.0 88 - 24 -
Input Current {AL Device) lin 15 - +0.1 ,— |$0.00001] 0.1 — 1.0 uAdc
Input Current {CL/CP Device) lin 15 — 203 — £0.00001| :0.3 - £1.0 uAdc
input Capacitance Cin - - -— _ 5.0 ‘1.5 —_ - pF
{Vin =0}
{Quiescent Current (AL Device) ipo 5.0 —_ 5.0 — 0.005 5.0 —_ 150 mAdc
{Per Package) 10 — 10 - 0.010 10 - 300
15 — 20 — 0.015 20 - 600
Quiescent Current (CL/CP Device) Ipp 5.0 —_ 20 - 0.005 20 - 150 pAdc
{Per Package) 10 — 40 - 0.010 40 - 300
15 — 80 — 0.016 80 — 600
Total Supply Current®*t Ir 5.0 IT={(0.3 wA/kHz} f+ 1pp KAdc
{Dynamic plus Quiescent, 10 IT = {08 uA/kH2) £+ Ipp
Per Package) 15 1= (0.9 pA/kHzZ) f + Ipp
{C = 50 pF on all outputs, all
- buffers switching)
“Trow= —55°C for AL Device, —40°C for CL/CP Device. 1To calculate total supply current at loads other than §0 pF:

Thigh= +125°C for AL Davice, +85°C for CL/CP Device.
I7(CL) = I7{50 pF) + (Cy —50) Vik
#Data {abelled "Typ" is not to be used for design purposes but is
i d as an indication of the IC's p ial par where: I is in pA {per package), C|_In pF, V = (Vpp—Vgg} in volis,
f In kHz Is input frequency, and k = 0.00t.

**The formulas given are for the typical characteristics only at 25°C.

PIN ASSIGNMENT

A
This device contains protection circuitry to guard against damage due to high : 1= a4 VopbE=o 16
static voltages or electric fields. However, precautions must be taken to avoid
applications of any voitage higher than maximum rated voitages to this high- 2cg Q2 Q3186
impedance circuit. For proper operation, Vin and Vgt should be constrained 3c= ao Qb 1e
to the range Vgs < (Vin or Vout) < VDD P 13
Unused inputs must always be tied to an approprlate logic voltage leve! (e.g., 8
either Vgg or Vpp). Unused outputs must be left open. 5 Q9 cE/12
6] a5 o/
735 a8 AfF10
a8 Vss as 9
: 6-82
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SWITCHING CHARACTERISTICS* (C = 50 pF, T = 26°C)

Characteristic Symbol Vop Min Typ# | Max Unit

Output Rise and Fall Time TLH: ns
trLp. tTHL = (1.5 ns/pF) C + 25 ns THL 6.0 - 100 200
tTLH, tTHL = (0.75 ns/pF) G + 12.6 ns 10 - 50 100
LM tTHL = (0.55 ns/pF) Ci + 9.5 ns 15 - 40 80

Propagation Delay Time tPLH, ns
tpLH, tpHL = (1.7 ns/pF) G + 215 ns tPHL 5.0 - 300 600
tpLH, tPHL = (0.66 ns/pF) Cy + 97 ns 10 - 130 260
tpLH, PHL = (0.5 ns/oF) G + 65 ns 15 — 20 180

*Thae formulas given are for the typical characteristics only at 25°C.

#Data labelted "Typ" Is not to be used for design purposes butis
asan i of the IC's p ial per

FIGURE 1 — DYNAMIC SIGNAL WAVEFORMS

Voo All outputs connected
10 respective C; loads.
f in respect to 8 system
Vgs clock.

tnputs B,C,and D
switching in respeact
10 8 8CD code.

20 ns -1 j—20 ns
v
90% oo
tnput C 50%
10%.
IV
sS
t I-v—- 1
Inputs A,'8, end D low. PLH PHL
t A\
90% OH
50%
Q4 10% v
oL
tTLH tyHL
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LOGIC DIAGRAM
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APPLICATION INFORMATION L >

Expanded decoding can be performed by using
the MC14028B and other CMOS Integrated Clrcuits. FIGURE 2 — CODE CONVERSION CIRCUIT
The circuit in Figure 2 converts any 4-bit code to a AND TRUTH TABLE
decimal or hexadecimal code. The accompanying
tabte shows the input binary combinations, the asso- Inputs
ciated "output numbers"” that go "high” when se-
tected, and the "redefined output numbers’ needed
for the proper code. For example: For the combina-
tion DCBA = 0111 the output number 7 is redefined
for the 4-bit binary, 4-bit gray, excess-3, or excess-3 r [
gray codes as 7, 5, 4, or 2, respectively. Figure 3
shows a 6-bit binary 1-of-64 decoder using nine MC140288 MC140288
MC14028B circuits and two MC14069UB inverters. Q9 - - - - - Qo Q9 m - - m - ao

The MC14028B can be used in decimai digit dis- | | l | | [ I
plays, such as, neon readouts or incandescent pro- 6 - - - - - 8 e e °
jection indicators as shown in Figure 4.

>

[}

o

e

] C A

D € B8 A o € B A

Output Numbaers

CODE AND REDEFINED
OUTPUT NUMBERS
Hexad Decimal
. N olo ],
- = a > -
INPUTS OUTPUT NUMBERS selzg| 85828
ofc]s[als[iafiafiz[ifiofo[a]7[e[s[al3] 2]t Jo| Y@ | Y9 [ & [x™1<]¥
ojojojlo|ojo|ojojo|o|o|OojO|OjO|OjOiO]|O|1]| O (] ojo
ojojo|1]|ojo|ojojo|ojo|o]jojojolojojo]|t|O]| 1 1 1t
ojoji|o|o|o|ojojo|ojo|jojo|ojofojoit]|OojOo| 2 3 o |2]2
ojoji1|1]|o]|ojojojo]jojo|jojojojo|Oojr1i0]|O]O] 3 2|0 |3 }3
o{tjolo|o]|o|ojojo]|ojo|jojo|jOjOo|1j0|O0O|O|O]| 4 7 |1 14 |4
oitjoj1|o|o|ojolojolo|o{ojOo{1|0}j0j0]|O]|O| & 6 | 2 3
olil1]o|ofo]olojolo]o|lo|o]|1{o|ojojo]o|e| 6| 4 |3 |1 4
of1[1{1]|ofo]ojolojofo|o|1]|o}o|o]jolo]ofo| 7| 5 |4 |2
1]o0jo0jo|o|o|ojolo]ojo|1|O0|OfO|O}jOf[O}O|O| 8 1§ |6
1{ojo}1]o]o]ofjojolo]j1]|o|o|olo]|olojofo]a| o | 146 5
1]o{1{o|o]o]ojojo]1{o|o|o|ofjo|efojafo]o]| 10| 12]|7 |9 6
1lo0f1{1]jojojojo|tjojojo|o|olo|ojoiOfO|O]| 11 13 |8 5
1[1|ojo|ojo|o[1|o|o[o|olo|ofo|ofolelo]o| 12| 8 |3 |5 |8
1j1{of1|0fjoj1|jojojo|o|o|o|ojo]|OjOj0jo|O]|] 13| 9 6 |7]|7
1}1j1{ojoft1jofjo|ojo|ojolojoio|ofojoio|O| 14 1 a8 |8s|8
tjtgtr{r|trjojojojojojojojojojo|jojojojo|O| 16 10 7 |9]¢9
;
H
:
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FIGURE 3 — SIX-BIT BINARY 1-OF-64 DECODER

Inputs
™\
—
A B C [} E F Inhibit
2 9 9 7 1 T ?(NnSeloctlon)
A 8 [+ D
MC140288
[+ 1 U i Qa9
: I I ] LI
h b § 1 R 4 L A §
1 b 1 h & 1 1 1 1 1 1 1 L S
S | T 1 1 1T 1 1 ) | T 11 T 1.1 y 1.1 | l l
A B CD A B CD{|ABCD A B CD||lAB cOD||lAB CD A8 cD||]Aa B CD
MC140288 mMcil4a0288 Mmc1t140288 MC140288 MC140288 MC140288 MC140288 MC140288
------ a9l lao--- -- a9} |ao.---- as|{co.---- a9l{0----- a9 |ao-.--- Q9]|a0----- Q9
______ | LI e | 1] U | I I P S 1 I DU 1 PR ]
0 7 8 16 24 31 32 40 47 48 5
1/6 MC14089UB 64 Outputs (Selected Output is High)

FIGURE 4 — DECIMAL DIGIT DISPLAY APPLICATION

Appropriste Appropriats

Qo —° Voltage . Voitage

Qtp—o Neon Incandescent
Q2[—>° Display Display

a4

MC140288 as

a7

Q9
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PACKAGE DIMENSIONS 7-40-20

The standard package availability for each device is indicated on the front page of the individual data
sheets. Dimensions for the packages are given in this chapter. Surface mount packages may be
special ordered by specifying the following suffixes: “D” (narrow SOIC), “DW” (wide SOIC), or “FN”
(PLCC). For example, to order a quad NOR gate, use MC14001BD.

messsssesssssssssssssss {4-PIN PAC KA G E s

CERAMIC PACKAGE
CASE 632-08
NOTES:
L A ] ) 1. DIMENSIONING AND TOLERANCING PER ANS!
LA | Y14.5M, 1982,
A A R i 2. CONTROLLING DIMENSION: INCH.
1 8 { 3. DIMENSION L TO CENTER OF LEAD WHEN
ES FORMED PARALLEL.
Ce] 4. DIM F MAY NARROW T0 0.76 {0.030) WHERE THE
' , i LEAD ENTERS THE CERAMIC BODY.
L=we B W R S R TV v
€ l‘_'- — MILLMETERS INCHES
! DIM | MIN | MAX | MIN | MAX
A | 1905 | 1934 | 0.750 | 075
I B | 623 | 741 | 0245 | 0280
; € | 3s4 | 508 | 0155 | 0200
i D | 03 | 050 | o015 | 002
K F 140 | 1.65 | 0055 | 0.065 |
é G z.saLssc ' o.1o_ol&_
f 1 1 021 | 038 | o8 | 001
—=i G N— T M K | 318 | 431 | 0125 | 0170
| " L 7.62 BSC 0300 BSC
D ur , J un M| e |18 | 0o [ 15
[#os e ® 1] 40| [#Jozs000 ® [1]8®] [N T om [ 101 [ o0 | 0@
PLASTIC PACKAGE
CASE 646-06 NOTES:

1. LEADS WITHIN.0.13 mm {0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM

MATERIAL CONDITION.
AN AA 2. DIMENSION "L TO CENTER OF LEADS WHEN
u 8 T 0 FORMED PARALLEL.
8 \ 3, DIMENSION “8 DOES NOT INCLUDE MOLD
o _ 1 FLASH. :

1 7 4. ROUNDED CORNERS OPTIONAL.
YVYYY YWY
A

A NOTE4

MILLIMETERS INCHES
| DiM | MIN | MAX | MIN | MAX
18.16_! 1956 | 0.715 | 0.770
610 | 660 [ 0240 | 0.260
369 | 469 | 0.145 | 0485
038 | 0853 | 0015 | 0.0
102 | 178 | 0040 | 0070
254 BSC 0.100 8SC
132 | 241 | 0052 | 0095
020 | 038 | 0008 | 0015
292 | 343 [ 0115 | 0135
7.62 BSC 0.300 BSC
e ] e | 1w
039 | 101 | 0015 [ 0039

—JF<— e |, ]

% |
s
[
51—

zlz x| = (olnololo =2
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PACKAGE DIMENSIONS (Continued)

S 14-PIN PACKAGE msssssssssssssssses

SOIC PACKAGE
CASE 751A-02

NOTES;
D SUFFIX 1. DIMENSIONS A AND B ARE DATUMS AND T S A
DATUM SURFACE.
2. DIMENSIONING AND TOLERANCING PER ANS
Y14.5M, 1962,
3. CONTROLLING DIMENSION: MILLIMETER.
_ &) 4. DIMENSION A AND B DO NOT INCLUDE MOLD
PROTRUSION.
“BRE A AR 5. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
1 . PER SIDE,
=] ] MILUMETERS | _INCHES
P HiB0I0 O @ D [ [ weax [N | Y|
® , sy A | 855 | 875 | 037 | 0344
. B_| 380 | 400 | 0.150 | 0157
N ' C | 135 | 175 | 0054 [ 0,068
—{—4 00 0.0 ¥ D [ 035 | 049 | 0014 | 0019
- G |« " ‘-l [Rx e F | 040 | 125 | 0016 | 049
: @ | 1278sC 0.050 BSC
= J 1019 | 025 | 0008 [ 0.009
2 O ¥ Veume £ 4 0w o | oom Toas
R R PELC __[ /t g Ml e i »le |7
D-of|-un K M F ~— P | 580 | 620 | 0229 | 02
4+ 0250010 ®I1T8 ®fa G| R | 02 | 0s0 | 0010 | 0019

0564  E-13 9-3
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PACKAGE DIMENSIONS (Continued)

essssesssssssssssssss | 6-P|N PACKAGE =eessssssssssssssssssss——"

CERAMIC PACKAGE
CASE 620-09

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y145M, 182.

et o]

Mmoo e el

18- 9 2, CONTROLLING DIMENSION: INCH.
3, DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.
1 8 4. DIM F MAY NARROW TO 0.76 (0.030} WHERE THE
[ PR S g = spm gy Byl s e gy | LEAD ENTERS THE CERAMIC BODY.
MILLIMETERS INCHES
DM [ MIN | MAX] MIN | MAX
A | 1905 | 1955 | 0750 | 0770
B | 610 | 1735 | 0240 | 0200 |
T c | — | 41| — |05
D | 039 | 053 | 0015 | 0.021
o E_ | 127B5C 0.050BSC |-
F 140 | 177 | 0055 | 0070
G 2,54 BSC 0.100 BSC
E —o J | 023 [ 027 | 0009 [ 0011
F G e o 16PL K | — | 58] — [ o020
7.62 BSC 300 BSC
Dk [#]o2s 000 ® [1] 20| k, Ooel = ogm_]'——15°
#0000 ® [1]A0] N | 039 | 088 | 0015 | 003

PLASTIC PACKAGE  yores:
1

\

| CASE 648-06 . LEADS WITHIN 0.13 mm (0.005} RADIUS OF TRUE
| POSITION AT SEATING PLANE AT MAXIMUM

‘ MATERIAL CONDITION.

c- 2. DIMENSION “L” TO CENTER OF LEADS WHEN

| FORMED PARALLEL.

| 3. DIMENSION “B” DOES NOT INCLUDE MOLD

| FLASH,

4. “F" DIMENSION IS FOR FULL LEADS.

5. ROUNDED CORNERS OPTIONAL.

L

O MILLIMETERS INCHES
|PPALY, MN | MAX | MIN | MAX
1880 | 2134 | 0740 | 0840
610 | 660 | 0240 | 0.260
> 369 | 469 | 0.145 | 0.185
038 | 053 { 0015 | 0.0
102 | 178 | 0040 | 0070

254 BSC 0,100 BSC

038 | 241 | 0015 [ 0.095
020 | 038 | 0008-] 0015
202 | 343 | 0115 | 0135
7.62 BSC 0.300 BSC
e [ e ©_[ 10
038 | 101 | 0015 [ 0.0d0

- HL—“" Gl‘_*“*o

zgr—xc.:omaom>|§
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PACKAGE DIMENSIONS (Continued)

. - >

S$OIC PACKAGE -
CASE 751B-03
D SUFFIX

"'H'FI'H'H'FI'FI'E

Fom

=3
L

~[4lozmp0 @18 ®lA 6

0566  F-01

=
ot

9-5

NOTES:
1. DIMENSIONS A AND B ARE DATUMS AND TIS A
DATUM SURFACE.
2. DIMENSIONING AND TOLERANCING PER ANSI
. Y145M, 1982,
3, CONTROLLING DIMENSION: MILLIMETER.

4. DIMENSION A AND B DO NOT INCLUDE MOLD
PROTRUSION,
——————— 5. MAXIMUM MOLD PROTRUSION 0,15 {0.006)
: A A AR A AR PER SIDE.
1 T 3
E3 MILLMETERS INCHES
> (3025000 G5 @] DIM [ MIN | MAX | MIN | MAX
e . oy A | 980 | 1000 | 0386 | 0393
o Y B | 380 | 400 | 0150 | 0.057
HHHHHHHH € | 135 | 175 | 0.054 | 0.068
o H=f—h-tt-tU_u_t___ % R D | 035 | 049 | 0014 | 0ot9
-G |~ c "I]‘—“x“’ F 1 040 | 125 [ 0016 | 0049
Do ) G 1.27 BSC 0.050 BSC
T v s [T T A—h el e
— | searnic L K [0d0 1 025 [ 000a | 0009
e T % [Es M ¢ 7 o |7
D> [«teit K M P! [& P | 560 | 620 [ 0229 | 0.2
[#ozs 000 ®T1]8 OTa O] R | 025 | 050 | 0010 | o019
SOIC PACKAGE
CASE 751G-01 s
NOTES:
DW SUFFIX 1. DIMENSIONS A AND B ARE DATUMS AND T 15 A
DATUM SURFACE.
2. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,
3. CONTROLLING DIMENSION: MILLIMETER,
4

DIMENSION A AND B DO NOT INCLUDE MOLD
PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 (0.006]
PER SIDE.

o

MILLIMEYERS INCHES
DIM | MIN | MAX | MIN | MAX
A | 1045 | 1045 | 0400 | 0411
B | 740 | 760 | 0292 | 0299
C | 235 | 265 | 0.093 | 0104
D | 035 | 049 | 0014 | o019
F | 05 | 05 | 0020 | 0035
G 1.27 B5C 0.050 BSC
J 025 | 032 | 0010 [ 0012
K_| 010 | 025 | 0004 [ 0.009
M| o 17 o 7
P | 1005 | 1055 | 0.9 | 0415
] 025 | 075 | 0010 | 0.0m
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PACKAGE DIMENSIONS (Continued)

O 18-PIN PACKAGE =sssssssssss—"

PLASTIC PACKAGE
CASE 707-02

NOTES:
1, POSITIONAL TOLERANCE OF LEADS (D), SHALL BE
WITHIN 0.25mm({0.010) AT MAXIMUM MATERIAL
CONDITION, IN RELATION TO SEATING PLANE

[ T ¢ | 15
05t | 1.02 | 0.020 | 0.040

AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL,
OANAANARMD 3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
p B MILLMETERS INCHES
Q of 1 DiM | MIN | MAX | MIN | MAX
UL A | 2222 | 2304 | 0875 | 0915
B | 610 | 660 | 0240 | 0260
A C | 366 | 457 [ 0140 | 0.180
L D | 035 ] 056 ] 0014 ] 002
r_ ‘.l F 1 127 1 178 | 0050 | 0070
T G | 284B5C 0100 BSC
4 ¢ H | 102 | 162 [ 0040 | 0060
RNt K J | 020 | 030 | 0008 [ 0012
__l L , \ K | 292 | 343 | 0115 | 0135 |
o By Folgl-? U IR | B B :‘ 7.62 B8C 03008SC |
N

CERAMIC PACKAGE
CASE 726-04
r T?

NOTES:

1. LEADS, TRUE POSITIONED WITHIN 0.25 mm
{0.010) DIA. AT SEATING PLANE, AT MAXIMUM
MATERIAL CONDITION.

2. DIM “L” TO CENTER OF LEADS WHEN FORMED

PARALLEL.
o] 3, DIM A" & “8" INCLUDES MENISCUS.

B 4. “F" DIMENSION IS FOR FULL LEADS, “HALF"
l LEADS ARE OPTIONAL AT LEAD PQSITIONS 1,8,

9999996 10, AND 18,

OPTIONAL LEAD MILUMETERS INCHES
CONRG. {19,10,18)

MIN | MAX | MIN [ MAX
2235 | 2311 | 0880 | 0910

610 | 749 ] 0240 | 0295
- 5.08 - 0.200
038 | 083 [ 0016 | 0.02

140 | 178 | 0055 | 0070
2.54 BSC 0.100BSC |
051 | 114 | 0020 [ 0045
020 | 030 | 0008 | 0.012
318 | 432 ] 0125 [ 0170
7,62 BSC 0.300 BSC
| 1 | o0 | 15
051 | 102 | 0020 | 0040
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PACKAGE DIMENSIONS (Continued)
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CERAMIC PACKAGE
CASE 623-05
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PLASTIC PACKAGE
CASE 709-02

NOTES:

1. DIM "L TO CENTER OF
LEADS WHEN FORMED
PARALLEL.

2. LEADS WITHIN 0.13 mm
(0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE
AT MAXIMUM MATERIAL
CONDITION. {WHEN FORMED
PARALLEL).

MILLIMETERS INCHES
MIN | MAX | MIN
3124 | 3277 | 1230 | 1.290
1270 [ 1549 | 0500 | 0.610
406 | 659 | 0.180 | 0220
041 | 051 | 0016 | 0.020
127 | 152 | 0050 | 0.060

24 13 T
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© 12
ATATAATA TR ATV IATILT N T Y]
A c f——] ——
N 1
Tt _
UL I
K J
HI‘_ G"_F *4_6 SEATING *I*M
PLANE

F-03

9-7

— )
254 BSC 0,100 BSC
020 | 030 | 0008 | 0012
318 | 406 | 0125 | 0160 |
1524BSC | 0.600 BSC
3 | 15°
051 | 127 | 0.020 | 0050

z:rxuomoom>E

NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D), SHALL BE
WITHIN 0.25 mm {0.010} AT MAXIMUM MATERIAL
CONDITION, IN RELATION TO SEATING PLANE AND
EACH OTHER.

2. DIMENSION L TO CENTER OF LEADS WHEN FORMED
PARALLEL.

3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.

MILUMETERS INCHES
DIM | MIN | MAX | MIN | MAX
A | 3137 | 3213 | 1235 | 1265
B | 1372 ] 1422 | 0540 | 0580
¢ 394 508 [ 0155 ¢ 0200
D 036 | 056 | 0014 | 002
F 1.02 152 | 0040 | 0060
G 254 BSC 0.100 BSC
H 1.65 203 ; 0065 | 0.080
J 020 [ 038 ]| 0008 | 0015
K 292 343 | 05 | 0435
L 15.24 BSC 0.600 BSC
M ® 15° e
N

051 | 102 | 0020 | 0040




