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[Qualification requirements are | 3 March 1986
iremoved for device types 02, 03l
land 09 (see 1.1) | MIL-M-38510/108

2 January 1976

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, BIPOLAR, TTL, DECODERS,
MONOLITHIC SILICON

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE.

1.1 Scope. This specification covers the detail requirements for monolithic silicon, TTL,
microcircuit decoders. Qualification inspection requirements are removed for device types 02, 03,
and 09. These device types are inactive for new design after the date of this revision. For the
remaining device types 01, 04, 05, 06, 07, and 08, two product assurance classes and a choice of case
outlines and lead finishes are provided and are reflected in the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510, with the exception that
the "JAN™ or "J" certification mark shall not be used for devices 02, 03, and 09.

1.2.1 Device type. The device type shall be as shown in the following:

Device type Circuit /
01 BCD-to-decimal decoder --
02 1/ Excess-3-to-decimal decoder
03 1/ Excess-3-gray-to-decimal decoder
04 BCD-to-decimal decoder/driver (30-volt, open collector output)
05 BCD-to-decimal decoder/driver {15-volt, open collector output)
06 BCD-to-seven-segment decoder/driver (30-volt, open collector output)
07 BCD-to-seven-segment decoder/driver (15-volt, open collector output)
08 BCD-to-seven-segment decoder/driver
09 1/ BCD-to-seven-segment decoder/driver (5.5-volt, open collector output)

1.2.2 Device class. The device class shall be the product assurance level as defined in
MIL-M-38510. .

1.2.3 Case outline. The case outline shall be designated as follows:

Letter Case outline (see MIL-M-38510, appendix C)
A F-1 (14-pin, 1/4" x 1/4"), flat-package
B F-3 (14-pin, 3/16" x 174"}, flat-package
c D-1 (14-pin, 1/4" x 3/4"), dual-in-line package
D F-2 (14-pin, 1/4" x 3/8"), flat-package
E D-2 (16-pin, 1/4" x 7/8"), dual-in-line package
F F-5 (16-pin, 1/4" x 3/8"), flat-package

1.2.4 Absolute maximum ratings.

Supply voltage range- - - - - - - - = = - - - -0.5 to 7.0 V dc
Input voltage range - - - - = - - - - - - = - -1.5 V dc at -12 mA to 5.5 V dc
Storage temperature range - - - - - - - - - - ~ -65°C to 150°C

1/ Qualification requirements are removed for these device types.

TBeneficial comments (recommendatfons, additions, deTetions) and any pertinent data which may be of |
juse in improving this document should be addressed to: Rome Air Development Center (RBE-2), |
|Griffiss AFB, NY 13441, by using the self-addressed Standardization Document Improvement Proposal |
|{DD Form 1426) appearing at the end of this document or by Tetter. |

AMSC N/A 1 FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Maximum power dissipation, (Pp) 2/- - - - - - 226 mW dc (device types 01, 02 and 03) 3/
- 341 mW dc (device types 04 and 05
467 mW dc (device types 06, 07, 08 and 09) 3/

Lead temperature .

(soldering, 10 seconds) - - - - - - - - _ . _ _ _ 300°C
Thermal resistance, junction to case (83c):

Cases A, B, C, D, E, F- - - - - - - .2 _ __ _._ (See MIL-M-38510, appendix C)
Junction temperature (Tj) 4/- - - - - - - _ _ _ __ +175°C
Maximum current into any output (output off):

Device types 04, 05, 06, 07 and 09 3 ------ 1 mA

1.2.5 Recommended operating conditions.

Supply voltage (Veg)- - - - - - - - - _ - - - o .. 4 minimum to 5.5 V dc maximum
Minimum high 1eve? input voltage (Vpy)- - - - - - - 2
0

Maximum low level input voltage (Vy) - - - - - - -

01, 02, 03 3/- - - - - - - - - L _ - .- ... 16 mA
04, 05- - - - - - - - - - - L oL oL ... 20 mA
, 07 outputs a-g. - - - - - - - o _ . _ _ __ ) 40 mA
%6, 0 BI/RBO node- - - - - - - - - - - - - .. 8 mA
outputs a-g. ~ - - - - - - - . - - _ .. 6.4 mA
08 B[I)/RBOnode——-—-———----7—- 8 mA
093/ - - = = = - - - - e oLl 10 mA .
Case operating temperature range (Tg) - - - - - - - -55°C to *+125°C

2. APPLICABLE DOCUMENT

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard form a part of this
specification to the extent specified herein. Unless otherwise specified, the issues of these
documents shall be those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microcircuits.

{Copies of the specification and standard required by contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by the
contracting activity.)

2.2 Order of precedence. In the event of a conflict between the text of this specification and the
references cited hereTn (except for associated detail specifications, specification sheets or MS

standards), the text of this specification shall take precedence. Nothing in this specification,
however, shall supersede applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Detail specifications. The individual item requirements shall be in accordance with
MIL-M-38510, and as specified herein.

2/ Must withstand the added Pp due to short circuit condition (i.e., Ips) at one output for 5
seconds duration
3/ Qualification requirement are removed for devices 02, 03, and 09.

4/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in
screening per method 5004 of MIL-STD-883.




MIL-M-38510/10C

3.2 Design, construction and physical dimensions. The design, construction, and physical
dimensions shall be as spec%fiea in MIL-M-38510 and herein.

3.2.1 Logic diagram and terminal connections. The logic diagram and terminal connections shall be
as specified on figures 1 and 2.

3.2.2 Truth tables. The truth tables shall be as specified on figure 3.
3.2.3 Case outlines. Case outlines shall be in accordance with 1.2.3.

3.2.4 Schmatic circuits. Schematic circuits shall be submitted to the preparing activity prior to
inclusion of a manufacturer's device in the specification and shall be submitted to the qualifying
activity and agent activity (DESC-ECS) as a prerequisite for qualification. A1l qualified
manufacturers schematics shall be maintained by the agent activity and will be available upon request.

3.3 Lead material and finish. The Jead material and finish shall be in accordance with MIL-M-38510
(see 6.8,

3.4 Electrical performance characteristics. Unless otherwise specified, the electrical performance

characteristics are as specified in table I, and apply over the full recommended case operating
temperature range.

TABLE I. Electrical performance characteristics, device types 01, 02 and 03 1/

T I | __ Conditions [ Limits | [
| Test } Symbol | -55°C < Tg < *125°C {'Mi = Max } Units ‘
| I
T | | | 1 | 1
{High-]eve] output voltage HVOH lvcc = 4.5V, Igy = -0.8 mA % 2.4 } --- { v |
— P VORI B PV R
Low-level output voltage VoL Veec = 4.5V, IqL = 16 mA --- .4
| | 1vSS 2 0.8 V'and 2.0 ¥ | | | |
| ! I | | |
T I T I I I
| Input clamp voltage IV1e IVec = 4.5V, Iy = -12 mA | -—- 1-1.5 1V
| | | | | |
T | | [ [ [
|Low-1evel input current I iVec = 5.5V, Viy = 0.4V 2/ {-0.7 1-1.6 | mA |
| | | I I | [
T | I I i ] |
:High-]evel input current =IIH1 IVeg = 5.5V, VN = 2.4 V 3/ | --- 1 40 1 wA }
| | i I
T 1 | [ | ] I
tHigh-]eve] input current =11H2 {VCC = 5.5V, Vy = 5.5V 3/ | l 100 { uA {
|
T I 1 | | | |
IShort-circuit output current 11gs Vg = 5.5V 4/ | -20 | -55 | mA |
I | | | | |
T ] ] I I f T
}Supp]y current lIce IVec = 5.5V, Viy =0V f-—- 1 4 | mA |
| | | | | |
T P ] I [ I I
[Propagation delay time through  ltpy [C, = 50 pF minimum i 5 | 39 | ns |
| two logic levels | IR, = 390 @ 5% I | | I
1 ] ] | | T 1 [ |
|Propagation delay time through  ltpLy |(Figure 5) i 5 1 39 | ns |
| two logic levels | | | I | |
T . . I I T [ I I
[Propagation delay time through  ltpyy | | 5 | 4 | ns |
| three logic levels | | | | | |
T | I T 1 I I
Propagation delay time through  ltpiy | | 5 | 4 | ns |
| | I I | I

|
| three logic levels

Qualification requirement are removed for device types 02, and 03.
A1l unspecified inputs at 5.5 volts.

A1l unspecified inputs grounded. )

Not more than one output should be shorted at one time.

Pl
NS
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TABLE I. Electrical performance characteristics, device types 04 and 05.

I I .. conditions _ [ TLimits I T
l Test | Symbol | -55°C < T¢ < +125°C I Min T Max ‘I’Units :
| | | _ - | {
] I I | 1 | T
}Low-leve] output voltage }VOLI {vcc =4.5V, Ip = 80 mA { 0.9 : v {
I I I I I T
ILow-level output voltage {VOLZ {VCC = 4.5V, Ig. = 20 mA - 0.4 = v
] I | [ T
| Input clamp voltage iVIc }VCC =45V, Iy = -12 mA -« |-1.5 ; v ;
|
1 i I { T
IMaximum collector cut-off current|Icpy {VCC = 4.5V, Vgy = max 1/ i = 250 } uA }
| | —
T | I I | I T
ILow-Tevel input current ; {VCC =55V, Viy =0.4V 2/ :-0.7 ,-1.6 : mA ;
i | £
[ ] ] | | I T
!High—level input current {IIHl Ivcc =55V, Viy=2.4V 3/ } --- 1 40 = A {
] [ I [ I ] I
IHigh-Tevel input current }IIHZ {VCC = 5.5V, Viy = 5.5V 3/ = } 100 = uA {
| 2
I ] ] | I | T
[Supply current [Ice IVcc = 5.5V, V[y=0V } --- { 62 } mA
I I |
I [ ! I [ T T
IPropagation delay time to a ItpLH IC, = 50 pF minimum '8 1 73 | ns |
| __high logic Tevel ] IRy = 390 o 5% | | ] |
I T T ! I | T
|Propagation delay time to a [tpHL 1(Figure 6) I 8 [ 73 | ns |
| low logic level | | | | | |
1/ Device type 04 maximum Vg = 30 V.
~  Device type 05 maximum VoH = 15 V.

2/ A1 unspecified inputs at 5.5 volts.
3] A1l unspecified inputs grounded.




TABLE 1. Electrical performance characteristics,
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device types 06 and 07.

Conditions

-55°C < Tg < *+125°C

i

4.5 Vv, Ig

= 40 mA

n

v, IoL

= 8 mA

vV, Iy

= -12 mA

vV, Igy

= -0.2 mA

vV, VoH

= max 3/

uA

vV, VIN

=0.4V5/

V. VIN

-0.4V5/

v, VIN

- 2.4V 6/

uA

Y, VIn

- 5.5V 6/

uA

v 6/

mA

v, VIN

= 5.5V

T |

| Test | Symbol
| |

1 |
|Low-1evel output voltage 1/ =V0L1
i

T I
|Low-level output voltage 2/ 1VoL2
| - |

T i
lInput clamp voltage ‘VIC
T I
}High-]eve] output voltage 2/ {VOH
T |
|Maximum collector cut-off | IcEX
| current 3/ =

|

T |
|Low-1evel input current &/ }IILl
|

T ]
|Low-1evel input current 2/ {IILZ
|

T |
lHigh-]eve] input current 4/ ‘IIHI
T |
[High-1evel input current 4/ [I1y2
| |

T |
|Short-circuit output current 1/ I1ps
| — |

T I
|Supply current 11cc
| |
TPropagation delay time from |

| any input except RBI to any ftpLy
| output |

| |
{Propagation delay time from ItpLn
| RBI to any output |
[Propagation delay time from |

| any input except RBI to any 1tpuL
| out 1

| |
|Propagation delay time from I tpuL
| |

RBI to any output

50 pF minimum
120 @ #5% 1/
560 Q *5% 2/

ns

ns

ns

ns

1/ Outputs a through g only.

7/ BI/RBO node only.

3/ Device type 06 maximum Voy = 30 V.
Device type 07 maximum Voy = 15 V.

4/ Any input except BI/RBO node.

5/ A1l unspecified inputs at 5.5 volts.

5/ Al unspecified inputs grounded.
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TABLE I. Electrical performance characteristics, device type 08.

T I ] . Conditions _ Limits T
{ Test } Symbol ! -55°C < T¢ < +125°C Min [ Max T Units i
T | I | T
IHigh-]evel output voltage 1/ 1V0H1 }vcc = 4.5V, Igy = -0.4 mA 1 2.4 { --- v I
T | T T [ T
lHigh-]evel output voltage 2/ :VOHZ =vcc = 4.5V, Igy = -0.2 mA } 2.4 { --- 1 v f
| I I I I I I
ILow-Tevel output voltage 1/ {VOLI =VCC =4.5V, Igy = 6.4 mA { --- { 0.4 ; v
|
T T ] I T I ]
{Low-Tevel output voltage 2/ 1VorL2 [Vec = 4.5V, Igy = 8 mA { - } 0.4 = v ,
| | |
| | I [ | I T
}Input clamp voltage }VIC {VCC =4.5V, I1y = -12 mA } --- !-1.5 # v ;
T T I I T I I
}Low-]evel input current 3/ !IILI {VCC =55V, Viy =0.4V 4/ 1—0.4 1-1.6 } mA =
3 I | I | | |
{Low-leve] input current 3/ !IILZ ‘VCC = 5.5V, Viy = 0.4 V 4/ =-1.7 ;-4.2 : mA }
I [ J I [ T T
|High-level input current 3/ fI1n1 IVeg = 5.5V, Viy = 2.4 V 5/ | === I 40 | uA
| | | - I | |
I I I I I 1 T
}High—1eve1 input current 3/ =IIH2 {VCC =55V, Viy = 5.5 V 5/ { : 100 ; uA |
T T T ] T I T
:Short-circuit output current }IOS %vcc = 5.5V = --- { -4 = mA }
T I I I [ I T
ISupply current IIcc {VCC =55V, Viy=0V } --- { 76 } m |
| I
[Propagation deTay time from ] | . | | | I
| any input except RBI to any [ tpLH IC = 50 pF minimum ] 8 1144 | ns
| _output | [R. = 7500 5% 1/ | | I I
T T IRL = 5600 #5% 2/ I I I hl
|Propagation delay time from [ tpLy [{Figure 8) | 8 | 144 | ns
] RBI to any output | | | ] | |
[Propagation delay time from I I [ I [ I
| any input except RBI to any [ tpyL | | 8 1144 | ns |
| output | | | I i |
T [ I I T T T
{tpHL ; I 8 } 144 , ns }

|Propagation delay time from
| RBI to any output

Outputs a through g only.

BI/RBO node only.

Any input except BI/RBO node.

A1l unspecified inputs at 5.5 volts.
A1l unspecified inputs grounded.

IFZiNg
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TABLE I. Electrical performance characteristics, device type 09 1/

T [ [ . Conditions _ [ Limits | |
% Test | Symbol { -55°C < Tg < *125°C IfMin } Max I Units l
|
T | | | ] | I
}Low—]evel output voltage %VOL =Vcc = 4.5V, Ig. = 10 mA I --- } 0.4 } v }
T | I [ I [ [
}Input clamp voltage {VIC }VCC = 4.5V, Iy = -12 mA { - {-1.5 = v =
T [ [ [ | I |
}Maximum collector cut-off current%lch }VCC = 4,5V, Vg = 5.5 V { --- I 250- } .\ {
T [ ] | | | i
{Low-1eve1 input current }IIL }VCC = 5.5V, Viy = 0.4V 2/ }-0.4 {—1.6 1 mA l
T | | i [ I |
}High-]eve1 input current lIIHl }VCC = 5.5V, Viy = 2.4 V 3/ { --- } 40 { uA :
T I | I | | T
{High-1eve] input current }IIHZ {Vcc = 5.5V, Viy = 5.5V 3/ ‘ { 100 i uA {
T | [ [ I [ ]
lSupp1y current’ {ICC {VCC =55V, Viy =0V ‘ --- } 47 { mA I
TPropagation delay time from | [ ] I | T
| any input to any output 1tpLH ICL = 50 pF minimum | 8 1144 | ns
| | [R. = 4702 #5% 1/ | | | |
T I [ T | | [
|Propagation delay time from :tPHL [(Figure 9) | 8 1144 | ns |
| | | | |

| any input to any output

1/ Qualification requirements are removed for device type 09.
7/ A1l unspecified inputs at 5.5 volts.
3/ A1l unspecified inputs grounded.

3.5 Electrical test requiremeats. The electrical test requirements for each device class shall be

}?? subgroups specified in tabie 1I. The electrical tests for each subgroup are described in table

3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At the option of
the manufacturer, marking of the country of origin may be omitted from the body of the microcircuit,
but shall be retained on the initial container. The “JAN" or "J" certification mark shall not be
used for device types 02, 03, and 09.
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TABLE TI. Electrical test requirements.

I [Subgroups (see [
| | table III) |
[ MIL-STD-883 T Class S T Class B |
| test requirements Idevices | devices |
| [ 1/ | |
i | i |
T | T |
|Interim electrical parameters | 1 ] 1
[(method 5004) | | |
| | | |
I T | 1
IFinal electrical test parameters 11*,2,3,7 [1*,2,3, |
{(method 5004) {9,10,11 :7,9 {
T [ I [
[Group A test requirements 11,2,3,7 11,2,3,7,8]
{(method 5005) %8,9,10,11}9,10,11 }
I I I |
|Group C and D end-point electrical 11,2,3 i1,2,3
}parameters (method 5005) { } }
1 I |
[Additional electrical subgroups = N/A : N/A ;
| | |

{for group C periodic inspections

1/ Class S product assurance is not applicable to device
types 02, 03, and 09.
*PDA applies to subgroup 1 (see 4.2¢)).

3.7 Microcircuit group assignment. The devices covered by this specification shall be in
microcircuit group number 4 (see MIL-M-38510, appendix E).

3.8 Manufacturer eligibility. To be eligible to supply microcircuits to this specification, a
manufacturer shall have a manufacturer certification in accordance with MIL-M-38510 for at least one
line, not necessarily the 1ine producing the device described herein. This shall apply only for
device types 02, 03, and 09.

3.9 Certification. Certification in accordance with MIL-M-38510 is not required for device types
02, 03, and 09, but shall be retained for the remaining device types.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with
MIL-M-38510 and methods 5005 and 5007, as applicable, of MIL-STD-883, except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on device types 01, 04, 05, 06, 07, and 08 prior to qualification and quality conformance
inspection, and on device types 02, 03, and 09 prior to quality conformance inspection. The
following additional criteria shall apply:

a. Burn-in (method 1015 of MIL-STD-883).
(1) Test condition D or E, using the circuit shown on figure 4, or equivalent.
(2) Tp = +125°C minimum.

b. Interim and final electrical test parameters shall be as specified in table II, except
interim electrical parameters test prior to burn-in is optional at the discretion of the

manufacturer.

c. The percent defective allowable (PDA) shall be as specified in MIL-M-38510.




Device types 01, 02, 03, 04, and 05

Cases E and F
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1/ Device types 06 and 07

Cases E and F

6[17
C LAMP RB BB \D_ A, OND
INPUTS TEST QUT 207 INPUTS

¢, sLanking D A
INPUTS INPUT

INPUTS OUTgUTS OQIfUTS
Vec“A Ve¢/f ¢ a b ¢ d e
16l{15|}14{}13]j12] |11} |10} 9 16|15} 14){13}]12]|11] {10 {9
[ T 1 NIy
A B C f 9 abc de
*’ B1/
0123465 B C LT RBO RBID A
| T TTeE 73705
124l 3l4]|5]||6]|7]]|8 t{l2113jl4t|5]||6}17]}|8
Y. 1 2 3 4 5 6, 6N B C,LAMPRB_RB D A, GND
~ 4 TEST OUT ?N
QUTPUTS INPUTS PUT PUT INPUT
Device type 08 Device type 09 1/
Cases E and F Cases A, B, Cor D
OUTPUTS OUTPUTS
A 7\
Vee” f s b c d e Vec 7 F [ a b ¢
16[15][14)[13][12] {11]{10}] o @@@@@
LY [T= L |
: r_____r—
ﬂ.' f. g abc de f o 2 b e de
Bl/
B C LT RBO RBID A B ¢ Bl D A
g 1
5

-@@@@@@@

e GND

INPUTS OUTRUT

1/

FIGURE 1.

Qualification requirements are removed for device types 02,

03,

Terminal connections.

09.
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Device types 01, 04, and 05
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FIGURE 2.
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Logic diagrams.
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Device type 02 1/

OUTPUT O

OUTPUT |

OUTPUT 3

INPUT B [: B

INPUT A E | x
LW
B

OUTPUT 4

ol

OUTPUT 6

>
.

OUTPUT 7

INPUT D {: . )
D

QUTPUT 8

OUTPUT 9

1/ Qualification requirements are removed for this device type.

FIGURE 2. VLogic diagrams.

(Continued)
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Device type 03 1/

OUTPUT O

¥

OQUTPUT I

INPUT A |:

ouUTPUT 2

7
Y

OUTPUT 3

71
WYy

INPUT B ‘ :

OUTPUT 4

OUTPUT 5

INPUT C l:

OUTPUT 6

OUTPUT 7

v
Sl

(=1}

INPUT D )

OUTPUT 8

OUTPUT 9

'
T,

1/ Qualification requirements are removed for this device type.

FIGURE 2. Logic diagrams. (Continued)
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Device types 06 and 07

OuUTPUT
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FIGURE 2. Logic diagrams. (Continued)
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Device type 08

’_‘D_
—q ourrPut
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FIGURE 2. Logic diagrams. (Continued)
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1/ Qualification requirements are removed for this device type.
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Device type 09 1/
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Logic diagrams.
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(Continued)
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Device types 01, 04 and 05

OUTPUTS
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Truth tables.

FIGURE 3.
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1/

Device type 02
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Device type 03

OUTPUTS

e e e e et e e e i it i it dor

] e o et e e e i i e et . i e

e e e e e e e it i i e i i it e

SO FE————— e R et

e e e e e e e e o e e et e e et e

e Lo s e e e s e S e i o e O it S g )

Ll e e e e e e e o e

e e e e e e et e e e e i e e e e e o e e

e e e e e e e et i et i S e e e

= I P PR E- - - -5 - 3= 3 == P P I

—— —— i i i o i ot S e . e St it et

1/ Qualification requirements are removed for this device type.

Truth tables. (Continued)

FIGURE 3,
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Device type 06 and 07

INPUTS OUTPUTS
[ DECIMAL 1 T [ | ! I T I [ T [ [ I I | T
| OR i | | | | | | | | | | | | | | |
| FUNCTION | LT | RBI | D | €| B | Al BI/RBO | al bl c il dld] f| g | NOTE |
| | | | | | i | | | | | | | | | |
| | I | I | I I | I ] T | | I | I
| 0 I'H | H | Ll LU L] H vl LririerteriLvliHL |
| 1 I H I X 1Ll Ll HI H Il HI LI LIHITHYHIHI 1 |
| 2 Il H | X I LI LITHTLI H LI LI HTLLTLIHLTLULI |
| 3 I H | X T LILIHLHI H ittt bl Ly HTHITLI |
| 4 IH | X [ LIHTLTLI H I H1 LI LIHIHRILILI |
| 5 I H I X | LIHILIHI H LI HITLILIHPLLLY |
| 6 fH ] X L LT HIHILI H fHITHILILILILL L] |
| 7 Il H | X | L1 H|IH]|HI H LT LI LI H]H]THILHI |
| 8 lH | X |t HILILITL] H {0 O T VR T RO O (Y O I O M | |
| 9 I H | X | HILIL| HI H L1 Ll LIHITHTLLILI |
| 10 lH I X I HIT LIHI L] H I HIHIHITLILIHKILILI |
| 11 l'H | X | HI LI HIHI H | Hl H1T LI LI HI|IHI]ILA |
] 12 IH | X | HIHILIJ LY H I H]1 LI HIHIHTLILY |
| 13 I'H | X | HIHILIHAHL]l H LI HITHILIHILLLI |
| 14 IH ! X T HYHIH] LI H I HIHITHILPLLILIT LI |
] 15 ' H I X | HIHIH]| HI H { HI1 HI HIHLIH| HIHI |
| BI IFx 1 X 1 x 1 X1 x1X| L | H1 HIT HIT HIHIHLIHI]T 2 |
| RBI I H § L 1 LiLtbLetvel L |l HI H|I HI H|IHIHIHI 3 |
| LT L x I x1 xi x 1 x| H frtiterivotlvotierlrivry a |
| | 1 | | | | | | | ] | | | | | |
NOTES:
1. BI/RBO is wire-OR logic serving as blanking input (BI) and/or

ripple-blanking output (RBO). The blanking input must be open
or held at a high logic level when output functions 0 through
15 are desired, and ripple-blanking input (RBI) must be open or
at a high logic level during the decimal 0 output. X = input
may be high or low.

2. When a low logic level is applied to the blanking input (forced
condition) all segment outputs go to a low logic level
regardless of the state of any other input condition.

3. MWhen ripple-blanking input (RBI) is at a low logic level, lamp
test input is at high logic level and A = B = C = D = low logic
level, all segment outputs go to a low logic level and the
ripple-blanking output goes to a low logic level (response
condition).

4. When blanking input/ripple-blanking output is open or held at a
high logic level, and a low logic level is applied to lamp-test
input, all segment outputs go to a high logic level.

FIGURE 3. Truth tables (Continued)
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Device type 08

ripple-blanking output (RBO). The blanking input must be open
or held at a high logic level when output functions 0 through
15 are desired, and rippie-blanking input (RBI) must be open or
at a high logic level during the decimal 0 output. X = input
may be high or low.

Wwhen a low logic level is applied to the blanking input (forced
condition) all segment outputs go to a lTow logic level
regardless of the state of any other input condition.

When ripple-blanking input (RBI) is at a low logic level, lamp
test input is at high logic level and A =B =C =D = low logic
level, all segment outputs go to a low logic level and the
ripple-blanking output goes to a Tow logic level {(response
condition).

When blanking input/ripple-blanking output is open or held at a
high logic level, and a low logic level is applied to lamp-test
input, all segment outputs go to a high logic level.

FIGURE 3. Truth tables (Continued)
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INPUTS OUTPUTS
T DECIMAL 1 | | 1 | | ! | | 1 | | ] 1 | 1
] OR | | | | | | | | | | | | | | | ]
| FUNCTION | LT I RBI | D | C | B | A | BI/RBO lalblcldlidl fl gl NOTE |
| | | | | | | | | | | | | i ] | i
1 ] 1 ] | | ! ! T | | | ! | | | |
| 0 i I H i ibvoivuid H {Hi{HIHIHITHIHRITLT] 1 |
] 1 P H | x Tl tiol] i H fLiHIHILILILLILLD L |
| 2 ITH | x vl LiuHiLl H I HlHILIHIHILI]HI |
| 3 I H | X 1Ll Ll HlHl H IHIHIHIHLLLILILHI ]
| 4 IH I x tviHibietiuld H LI HTIHILIL]IHILBRI |
| 5 I H | X I LIHILILIHI H I HILIHIHLLLIHYHI 1
| 6 Il H | X I Ll HIH]LI H LI LI HIHIHLIHLAI |
| 7 I H | X L LIHLTHIHI H I HIHIHFPLILELTLI |
| 8 Il H | X | HILLPL]LI H { Hi{ HIHIHIH]IHIH] |
| 9 I H | X I HilLiL]lHI H I HIHIHILILLHLDHI |
| 10 I H | X tHILIHITLI H ittt Lt HTHILILIHL |
| 11 I H | X | HILLIHIHI H [ T T T O O T O O I I |
] 12 fH | X | HIHILELLI H Ll HILlLl Ll HTHY |
| 13 {H | X | HLIHLILIHI H fHI LI LIHTLIHLDHRI |
| 14 Il H | X T HIHLIH]LI H lLiLcti Ll HITHIHLHI ]
| 15 I H | X | HIHIHIHI H felcteibeieioteld |
| BI Ix | x Pt xixix1ixl L T RO T VR YO T PO R T R O A - |
| RBI fH |} L i eiietivul L T VO T A T O TR T T T R O VO B |
| LT Lt x 1t xixix| x| H { H] H]l HIH h HIHIH] & |
| | | | | | | i | | [ | I | | | |
NOTES:
1. BI/RBO is wire-OR logic serving as blanking input (BI) and/or
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Device type 09

OUTPUTS

INPUTS
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The blanking input must be open or held at a h
output functions 0 through 15 are desired.

When a low logic Tevel

1.

NOTES:

emoved for this device type.

input may be high or low.

is applied to the blanking input all
X

segment outputs go to a low logic level regardless of the state of

any other input condition.
Qualification requirements are r

2.
3.

Truth tables. (Continued)

FIGURE 3.
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Device type 01, 02, and 03

CP4 o—
CP3 ©
CP2 60—
CPl o—
Vee o
R3$R1S R1ISR1ZR1SR2SR2ERY
16 15 14 13 12 11 10 9
b DEVICE UNDER TEST
it 2 3 4 5 6 7 8
R2 R2§R2 Rogs Ro3R23R2
NOTES:

1. Vgc is such that the minimum voltage at the device terminals is 5 volts.
2. Ry = 270 *5%; Rp = 2700 *5%; R3 = 4.7q +5%.
3. CPl -- 100 kHz, with minimum Vyy = 3 V, and minimum duty cycle of 50%.
V, and minimum duty cycle of 50%.
¥V, and minimum duty cycle of 50%.
3V, and minimum duty cycle of 50%.
ved for device types 02, 03.

CP2 -- 50 kHz, with minimum Viy
CP3 -- 25 kHz, with minimum Viy
CP4 -- 12.5 kHz, with minimum Vyy
4., Qualification requirements are rem

ol WWw

FIGURE 4. Burn-in and life test circuit.
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Device types 04 and 05

CP4 o-
CP3 © y
cP2 o— ?OH
CP1 —
Vee o
R3$R1S R1ISR1SR1SRo Rzng
16 15 14 13 12 11 10 9
P DEVICE UNDER TEST
1 2 3 4 5 6 7 8
R23R2 R2%R2 R23R23Ro
NOTES:

1. Vgcg is such that the minimum voltage at the device terminals is 5 volts.

2. Rl = 27Q %5%; R3 = 4,7 £5%.

3. Ry = 400q *5% for device type 04.
Ry = 200Q *5% for device type 05.

4

« Vpgu is such that the minimum voltage at the device terminals is 30 volts
or device type 04 and 15 volts for device type 05.

5. CP1 -- 100 kHz, with minimum Viy = 3 V, and minimum duty cycle of 50%.
CP2 -- 50 kHz, with minimum Viy = 3 V, and minimum duty cycle of 50%.
CP3 -- 25 kHz, with minimum Viy = 3 V, and minimum duty cycle of 50%.
CP4 -- 12.5 kHz, with minimum Vyy = 3 V, and minimum duty cycle of 50%.

FIGURE 4. Burn-in and life test circuit - Continued.
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Device types 06 and 07

VoH
q)
Vee o-
<
R2$R3 R33R33R33R33R33R3
16 15 14 13 12 11 10 9
DEVICE UNDER TEST
1 2 3 4 5 6 7 8
R 4 |
CP2 o—™—
R RygsSRy
CP3 Oo—— VW~ |
R4 =2
CP4
1
CP1 o YAA'A
NOTES:
1. Vgc is such that the minimum voltage at the device terminals is 5 volts.
2. Ry = 27q #5%; Rp = 4.7Q *5%; Rq = 5600 %5%.
3. R3 = 830q #5% for device type 06.
R3 = 4700 5% for device type 07.
4. Vgy is such that the minimum voltage at the device terminals is 30 volts
for device type 06 and 15 volts for device type 07.
5. CPl -- 100 kHz, with minimum Vyy = 3 V, and minimum duty cycle of 50%.
CP2 -- 50 kHz, with minimum Viy = 3 V, and minimum duty cycle of 50%.
CP3 -- 25 kHz, with minimum Vyy = 3 V, and minimum duty cycle of 50%.
CP4 -- 12.5 kHz, with minimum Viy = 3 V, and minimum duty cycle of 50%.

FIGURE 4. Burn-in and life test circuit - Continued.
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Device type 08

Vee o

R23R33R33R33SR33R33 R3S R3

)

16 15 14 13 12 11 10 9

DEVICE UNDER TEST
1 2 3 4 5 6 7 8

ol
cP2 !

R i R 4 R 4
CP3 o ALY
1
CP4 o v
®
CP1 o VWA

NOTES:
Vcc is_such that the minimum voltage at the device terminals is 5 volts.
R; = 27 *5%; Ry = 4.7Q *5%; R3 = 8200 #5%; Rq = 5600 #5%.

CP1l -- 100 kHz, with minimum Vyy = 3 V, and minimum duty cycle of 50%.

wWN -

CP2 -- 50 kHz, with minimum Vyy =
CP3 -- 25 kHz, with minimum Vyy =
CP4 -- 12.5 kHz, with minimum Vyy

FIGURE 4. Bur

V, and minimum duty cycle of 50%.
V, and minimum duty cycle of 50%.
3 V, and minimum duty cycle of 50%.

I ww

n-in and life test circuit - Continued.
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Device type 09

Vee o

RoSR33R33R3SR33R3 Rz3R3 3 Ry

14 13 12 11 10 9 8

DEVICE UNDER TEST
1 2 3 4 b5 6 7

|
Ry
o—A—
Ry =+
O—_WL
o- WAA—

NOTES:

1. Vgc is such that the minimum voitage at the device terminals is 5 volts.
2. R& = 270 #5%; Ry = 4.7Q *5%; R3 = 470Q t5%; Rgq = 1 kQ *5%.

3. CP1 -- 100 kHz, with minimum Vyy = 3 V, and minimum duty cycle of 50%.

CP2 -- 50 kHz, with minimum Viy =
CP3 -- 25 kHz, with minimum Viy =
CP4 -- 12.5 kHz, with minimum Vpy
4, Qualification requirements are rem

¥, and minimum duty cycle of 50%.
YV, and minimum duty cycle of 50%.

3 V, and minimum duty cycle of 50%.
e

3
3
av d for this device type.

FIGURE 4. Burn-in and life test circuit - Continued.
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5V Vee =5V
T
A d
0 OUTPUT
( i
A 2p——o $ R, = 3900%5%
TEST 3 S L
PULSE PER B b o—>
GENERATOR TABLE shb—o
(SEE NOTE I) huis Cc 6p—=o
7p—"0
§ y D 8 J
9 'C_=50pF MIN
l T T

TEST CIRCUIT

—— ————————VGEN
INPUTS /
(SEE NOTE 1) rls Vv \Q"’ v

t tPHL-—I
OUTPUT I’ PL“_'l '-' VOH
WAVEFORM |
' L
SEE t
NOTE I"— PHL‘-I tpLH

OUTPUT | |
WAVEFORM l

——VoL

NOTES:
1. The pulse generator has the following characteristics: = 3.0V

Se

en
minimun, t1ig (0.7 V to 2.7 V) and truy (2.7 V to 0.7 V) R T
PRR = 1 MHz, and minimum duty cycle = 50%

2. €| includes probe and jig capac1tance.

3. Input - output waveform combination in accordance with the truth tabies
(see figure 3).

4. Al1 diodes are 1N3064 or equivalent.

5.

Quaiification requirements are removed for device types 0Z, 03.

FIGURE 5. Switching times for device types 01, 02, and 03.
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5V Vee =S5 \"/
) A
o OUTPUT
% ]
TEST A 2 b—p® $ R =100 025%
PULSE PER B = ]
GENERATOR TABLE sb—o q
(SEE NOTE I) or C 6b—o
D : o——f L
. J SE / =z C_=50 pF MIN
T 1

TEST CIRCUIT

—————————— VGEN
INPUTS
(SEE NOTE 1) FL.5 v \N's v
Ov
tpLH—~l tPHL—~
OUTPUT !" PLH 1 I‘ N =VoH
WAVEFORM i Yisv l L5V
I : :
\'/
See- F—tpni b teLn oL
OUTPUT | | | Vo
WAVEZFORM | L5V 1.5v
- ——VoL
NOTES:
1. The pulse generator has the following characteristics: Vgen = 3.0V
minimum, t7Ly (0.7 V to 2.7 V) and tyHy (2.7 V to 0.7 V) 2 10 ns,

PRR = 1 MHz, and minimum duty cycle = 50%.
Cy includes probe and jig capacitance.

Input - output waveform combination in accordance with the truth tables
(see figure 3).

wnN
)

FIGURE 6. Switching times for device types 04 and 05.
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5v OUTPUT
5v 7
N
i ( N Ry (SEE NOTE 4)
B bp—o
PULSE TEST c ¢ ©
GENERATOR PER D d—o
( SEE NOTE 1) TABLEL /5 el—o
m
L dRBI f —uo~°
BI/RBO g _/0 C_L=50 pF
L J , MIN

TEST CIRCUIT

INPUTS L8V L5 V
(a,B,C8D) Tl .

[+ tpL el o oy
PHL
OUTPUT PLH ] |- ————=VoH
WAVEFORM /45 v : N5 v
| ) .
' v,
SEE- —tpneel B oL
OUTPUT T ! ] VoH
WAVEZFORM . L5V 1.5 v
—_———— VoL

NOTES:
1. The pulse generator has the following characteristics: Vgep = 3.0V
minimum, typy (0.7 V to 2.7 V) and tyy, (2.7 V to 0.7 V) < 10 ns,
PRR = 1 MHz, and minimum duty cycle = 50%.
2. CpL includes probe and jig capacitance.
3. Input - output waveform combination in accordance with the truth tables
. (see figure 3).

RL = 1200 #5% for outputs a thru g; R - 560Q 5% for output BI/RBO.

FIGURE 7. Switching times for device types 06 and 07.
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5v OUTPUT

A a
B b
PULSE TEST Cc c
GENERATOR PER D d
(SEE NOTE I) TABLE e
ox
f
Bl g
\ /

5V }
L’
Vee R (SEENOTE5) .

TEST CIRCUIT

INPUTS
(A, B,C8D) _/{'-5 v \N.s v

0
tpLH—~l tPHL-~ v
QUTPUT t‘ PLH™ — |- - ————-von
WAVEFORM | (5 v = L5V
I - »
SEE |__ VoL
NOTE ot prr-= teLn™
4 OQUTPUT |

| | VoHu
WAVEZF°RM | .5 V .5V

NOTES:

1.

(34} HwWN

The pulse generator has the following characteristics:

Vge
minimum, tTLy (0.7 V to 2.7 V) and tyyy (2.7 V to 0.7 V) % To

PRR = 1 MHz, and minimum duty cycle = 50%.

CL includes probe and jig capacitance.
AT1 diodes are 1N3064 or equivalent.

= 3.0V
ns,

Input - output waveform combination in accordance with the truth tables

(see figure 3).
RL = 7500 *5% for outputs a thru g; R

FIGURE 8. Switching times for device type 08.
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L - 560 5% for output BI/RBO.
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5V OoUTPUT
Q o
5V
4 N\
A Vee a R = 4700 1t5%
8 bF—o
PULSE TEST c ¢ b
GENERATOR | PER D d{j—o
(SEE NOTE I) TABLE e 0
oL | o
f
Bl g _/) <~ C_=50pF
. y | MIN

Lt ov
tpLn— PHL—~|
OUTPUT " PLR ' I~ ——=VoH
WAVEFORM i Y5 v l \1.5 v
l -
VoL
NEEC F-tpHi~ "-tpu-l"'
3 OUTPUT ] I | | Vou
WAVEZFORM I X5V 1.5V
—————=VoL

NOTES:

1. The pulse generator has the following characteristics: Vgep = 3.0V
minimum, tyiy (0.7 V to 2.7 V) and tyy, (2.7 V to 0.7 V) X 10 ns,
PRR = 1 MHz, and minimum duty cycle = 50%.

2. CL includes probe and jig capacitance.

3. Input - output waveform combination in accordance with the truth tables
(see figure 3).

4.

Qualification requirements are removed for this device type.

FIGURE 9. Switching times for device type 09.
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