
MIL-M-38510/1598
IQUALIFICATION 21 JULY 1986 
I REQUIREMENTS SUPERSEDING 
I REMOVED MIL-M-38510/159A

11 June 1984 

MILITARY SPECIFICATION 

MICROCIRCUITS, DIGITAL, TTL, 

SHIFT REGISTERS, MONOLITHIC SILICON 

INACTIVE FOR NEW DESIGN AFTER DATE OF THIS REVISION. 

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

1. SCOPE 

1.1 Scoee. This specification covers the detail requirements for monolithic silicon, TTL, shift 
register microcircuits. 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 shall not be used. 

1.2.1 Device types. The device types shall be as follows: 

Device type Circuit 

01 4-bit shift register
02 Dual, 8-bit shift register 

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

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

Outline letter Case outline (see MIL-M-38510, appendix C) 

E D-2 (16-lead, 1/4" x 7/8"), dual-in-line package 
F F-5 (16-lead, 1/4" x 3/8"), flat package 

1.3 Absolute maximum ratings. 

Supply voltage range - - - - - - - - - -0.5 V de to +7.0 V de 
Input voltage range- - - - - - - - - - -1.5 V de at -12 mA to +5.5 V de 
Stora9e temperature range- -65°C to +15o•c 
Maximum power dissipation (Pol 1/: 

Device type 01 - - - - - - - ~ - - - - - - 473 mW de 
Device type 02 - - - - - - - - - - - - - - 424 mW de 

Lead temperature (soldering, 10 seconds) - - - - +3oo·c 
Thermal resistance, junction-to-case (8Jcl: 

Cases E, F - - - - - - - - - - - - - (See MIL-M-38510, appendix C) 
Junction temperature (TJl y - - - - - - - - - - - - +175°c 

l/ ~ust withstand the added Po due to short circuit test (e.g., Iosl at one output for 
5 seconds duration. 

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

IBenef1c1al comments (recommendations, additions, deletions) and any pertinent datal 
lwhich may be of use in improving this document should be addressed to: Rome Air I 
!Development Center (RBE-2), Griffiss AFB, ~y 13441, by using the self-addressed I 
!Standardization Document Improvement Proposal (DD Form 1426) appearing at the end I 
lof this document or by letter. I 

AMSC N/A FSC ~962 
DISTRIBUTION STATEMENT A. Approved for public release; distriubiton is unlimited. 



Ml L-1~-38510/ 159B 

1.4 Recommended operating conditions. 

Supply voltage (Vee>- - - - - - - - - - - 4.5 V de minimum to 5.5 V de maximum 
Minimum high-level input voltage (V1H)­ 2.0 V de 
Maximum low-level input voltage (VfLl - - 0 .8 V de 
Case operating temperature range ( c) - - - - - -55°C to +125°C 
Fan out 

Device type 01 
High logic level- - - 12 
Low logic level - - - - - - - - - - - - 6 

Device type 02 
High logic level- - - - - - - - - - - - - - 20 
Low logic level - - - - - - - - - 10 

Device type 01 
Setup time, data to clock 26 ns minimum 
Hold time, data to clock- - 0 ns minimum 
Setup time, W to clock - - 44 ns minimum 
Hold time, VE'to clock- - - -10 ns minimum 
Clock pulse width - - - - - - - - - - - - - 28 ns minimum 
Master reset pulse width- - - - - - - - - - - 30 ns minimum 
Recovery time, master reset-to-clock- 30 ns minimum 

Devi ce type 02 
Setup ti,ne, data to clock - - - - - - 25 ns minimum 
Hold time, data to clock- - - - - - - 2 ns minimum 
Clock pulse width - - - - - 30 ns minimum 
Master reset pulse width- - - 38 ns minimum 
Recovery time, master reset-to-clock- - 38 ns minimum 

2. APPLICABLE DOCUMENTS 

2.1 Government documents. 

2.1.1 seecifications and standards. 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 Sµecifications and 
Standards and supplement thereto, cited in the solicitation. 

SPECIFICATION 

MILITARY 

Ml L-M-38510 Microcircuits, General Specification for. 

STANDARD 

MILITARY 

MIL-STD-883 Test Methods and Procedures for Microelectronics. 

(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 recedence. In the event of a conflict between the text of this specificatiin and the 
references cited herein 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 s~ecification. The individual item requirements shall be in accordance with 
MIL-M-38510, an as specified herein. 

and physical dimensions. The design, construction, and physical 
,e ,n an erein. 
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3.2.1 Tenninal connections. The terminal connections shall be as specified on figure 1. 

3.2.2 Truth tables. The truth tables shall be as specified on figure 2. 

3.2.3 Logic diagrams. The logic diagrams shall be as specified on figure 3. 

TABLE I. Electrical eerformance characteristics. 

Test ISymbol 
I 
I 

Conditions 
-55°c ~Tc~ +125•c 

IDevice 
I type 
I 

1m1ts 
I 
I Min I Max 
I I 

Unit 

IHigh level 
I 
I 
I 
I 

output voltage IVoH 
I 
I 
I 
I 

IVcc = 4.5 V, l~H = -640 µA
lfor 1b, -480 µ for Oo - Q3
I 
lvcc = 4.5 v, roH = -800 µA
I 

01 

02 

2.4 

2.4 

I 
I 
I 
I 
I 

V 

V 

ILow level output voltage IVoL I Vee= 4.5 V, loL = 12.8 mA 01 0.4 V 
I I lfor "Q'3, 9.6 mA for Qo - Q3
I I I 
I I IVee = 4. 5 V, loL = 16 mA 02 0.4 V 
I I I 

IHigh level input voltage IVIH IVcc = 4.5 V All 2.0 V 
I I I 

!Low level input voltage IVrL IVcc = 4.5 V All I 0.8 V 
I I I I 

I Input clamp voltage IVrc IVcc = 4.5 V, Im = -12 mA, All 1.5 I V 
I I ITc = +25"c I 
I I I I 

IHigh level input current llrHl IVcc = 5.5 V, VIN = 2.4 V 01 40 µA 
lat any input except CP and i>r I I 
I II1H2 IVcc = 5.5 V, VIN = 5. 5 V Ol 100 µA 
I I I 

IHigh 1 evel input current at I I IH3 IVcc = 5.5 V, VIN = 2.4 V 01 80 µA 
ICP I I 
I 11rH4 IVcc = 5.5 V, Vrn=5,5V 01 200 µA 
I I I 

/~h level input current at I I IHS IVee = 5. 5 V, VIN= 2.4 V 01 92 µA 
I I 

I II1H6 !Vee = 5.5 v, Vrn = 5. 5 V Ol 230 µA 
I I I 

IHigh 1 evel 
lfiTI<, Do, D1 
I 

input current at I I IHl 
I 
i1rH2 

IVcc = 5.5 V, 
I 
lvcc = 5.5 v, 

VIN = 2.4 V 

VIN = 5. 5 V 

02 

02 

40 

100 

µA 

µA 
I I I 

IHigh level input current at I I IH3 IVcc = 5.5 V, VIN = 2.4 V 02 60 µA 
ICP (pins 7 and 10) I I 
I 11rH4 IVcc = 5.5 V, Vrn = 5. 5 V oz 150 µA 
I I I 

!High level input current at IIrH5 IVcc = 5.5 V, VIN = 2.4 V 02 80 µA 
IDs I I 
I II1H6 !Vee = 5.5 v, VIN = 5. 5 V 02 200 µA 
I I I 

3 
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TABLE I. Electrical eerformance characteristics - Continued. 

Test !Symbol 
I 
I 

Conditions 
-55°C ~Tc~ +125°C 

!Device 
I type 
I 

Limits 
I 
I Min I Max 
I I 

Unit 

IHigh level input current at 
ICCP (pin 9) 
I 
I 

IIrn7 
I 
II1H8 
l 

IVee = 5.5 V, 
I 
IVcc = 5.5 V, 
I 

VIN = 2.4 V 

VIN = 5. 5 V 

I 
I 
I 
I 

02 

02 

I 
I 
I 
I 

I 120 
I 
I 300 
I 

µA 

µA 

ILow level input current at II1u IVee = 5.5 V, VIN=0.4V 01 1-0.4 1-1. 6 mA 
lany input except GP and PE I I I I 
I I I I I 

ILow level input current at GP I I IL2 IVcc = 5.5 V, VIN= 0.4 V 01 1-0. 7 1-3. 2 mA 
I I I I I 

ILow level input current at l5t II1L3 IVcc = 5.5 V, VIN = 0.4 V 01 1-0.4 1-3. 7 mA 
I I I I I 

ILow level input current at I I Ill IVcc = 5.5 V, VIN=0.4V 02 1-0. 7 1-1.6 mA 
IMR, Do, D1 I I I I 
I I I I I 

ILow level input current at GP ll1L2 IVcc = 5.5 V, VIN=0.4V 02 1-1.0 1-2.4 mA 
l(pins 7 and 10) I I I I 
I I I I I 

iLow level input current at II1L3 IVcc = 5.5 V, VIN=0.4V 02 1-1.4 1-3. 2 mA 
IDs I I I I 
I I I I I 

ILow level input current at II1L4 IVcc = 5.5 V, VIN = 0.4 V 02 1-2.0 1-4.8 mA 
ICCP (pin 9) I I I I 
I I I I I 

!Short-circuit output current I Ios IVcc = 5.5 V y 01 -20 -80 mA 
I I I 02 -20 -10 mA 
I I I 

!Supply current IIce IVcc = 5.5 V 01 86 mA 
I I I 02 77 mA 
I I I 

!Shift right frequency lfsr IVee = 5.0 V 01 15 I MHz 
I I I I 

!Propagation delay time, low 
Ito high level, from clock to 
I output 

ltpLHl
I 
I 

CL = 50 pF
I 
IRL = 39011 ,1:5'¼, 
I 

01 3 34 ns 

I I ISee figures 4 and 5 

!Propagation delay time, high
Ito low level, from clock to 

ltpHLl
I 

01 6 I 
I 

40 ns 

I output 
I 

I 
I 

I 
I 

!Propagation delay time, high
Ito low level Nit' to output, 
!except 1fa 
I 

ltPHL2 
I 
I 
I 

01 6 53 ns 

See footnote at end of table. 
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TABLE I. El ectri cal eerformance characteristics - Continued. 

Limits 
Test ISymbo l Conditions !Device Unit 

I 
I 

-55°C i Tc i +125°C I 
I 

type Min Max 

!Propagation del* time, low 
Ito high level, to "Q'3 
I 
I 

ItPLH2 
I 
I 
I 

IVee = 5.0 V 
I 
ICL = 50 pF 
I 

01 6 53 ns 

!shift right frequency 
I 
Pro~agation delay time, low 
to igh level, from clock 

I 
Ifsr 
I 
jtPLHl 

iRL = 390si :1:5i 
I 
!See figures 4 and 5 

I 
02 

02 

13 

3 33 

MHz 

ns 

Ito output I I 
I 
!Propagation delay time, high
Ito low level, from clock to 

I 
ltpHLl
I 

I 
I 
I 

02 6 49 ns 

I output 
I 
!Propagation dew time, high
Ito low level, to output 
I 

I 
I 
ltPHL2 
I 
I 

I 
I 
I 
I 
I 

02 6 72 ns 

'};_/ Not more than one output should be shorted at a time. 

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3. 

3.3 Lead material and finish. The lead material and finish shall be in accordance with MIL-M-38510 
(see 6. 

3.4 Electrical performance characteristics. The electrical performance characteristics are as 
specified in table I, and apply over the full recommended case operating temperature range, unless 
otherwise specified. 

3.5 Electrical test requirements. The electrical test requirements for each device class shall be 
the subgroups specified in table II. The electrical tests for each subgroup are described in table 
I II. 

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. 

3.7 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 line producing the device type described herein. 

3.8 Certification. Certification in accordance with MIL-M-38510 is not required for this device. 

5 
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TABLE II. Electrical test requirements. 

Subgroups (see 
table III) 

MIL-STD-883 Class S I Class B 
test requirements devices I devices 

I 

!Interim electrical parameters 1 I 1 
I (method 5004) I 
I I 

IFinal electrical test parameters ll*,2,3,7, 11*,!',3, 
I (method 5004) 19,10,11 17,9 
I I I 

!Group A test requirements 11,2,3,7, 11,2,3,7, 
I (method 5005) 18,9,10,1119,10,11 
I I I 

!Group B test requirements 11,2,3,7, I ~/A 
I (method 5005) subgroup 5 18,9,10,11 I 
I I I 

!Group C end-point electrical N/A 1,2,3 
I parameters (method 5005) 
I 

!Additional electrical subgroups N/A None 
I for group C periodic inspections
I 

!Group D end-point electrical 1,2,3 1,2,3 
parameters (method 5005) 

*PDA applies to subgroup 1 (see 4.2c). 

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 all devices prior to quality conformance inspection. The following additional criteria 
shall apply: 

a. Burn-in (method 1015 of MIL-STD-883). 

(1) Test condition D, E, or Fusing the circuit shown on figure 6, or equivalent. 

(2) TA= +125°C minimum. 

o. Interim and final electrical tests shall be as specified in table II, except interim 
electrical tests prior to burn-in are optional at the discretion of the manufacturer. 

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

4.3 Qualification inspection. Qualification inspection is not required. 

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with 
MIL-M-38510 and as specified herein. Inspections to be performed shall be those specified in method 
5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1 through 4.4.4). 
Generic test data (see 6.5) may be used to satisfy the requirements for groups C and D inspections.
Quality conformance inspection shall be completed on the specific devices covered by this 
specification before they are shipped. 

6 
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Device type 02 
Device type 01 

CASE E AND F CASE E AND F 

MR Vee 
Q7a 07b 

Q7a Q7b 
Dsa Dsb 

D1a Dtb 

Doa Dob 
CPa CPb 

GND 

FIGURE 1. Terminal connections. 

7 
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Device type 01 

Serial entry. Parallel entry. 

(PE= HIGH, MR= HIGH) (PE= LOW, MR= HIGH) 

J K Q0 at tn+l 

L L L 

L H Q0 attn (no change) 

H L Q0 at tn (toggles) 

H H H 

D-Input 

or(PO' pl ' p2' P3) 

Output Qat tn+l 

(Q , Q
1 

, 02, or Q3)
0 

L 

H 

L 

H 

Mode selection. 

J K MR 

Serial entry H X X X X Refer to H 
serial a'ld 

parallel entry 

Parallel entry L Refer to parallel entry X X H 

(n+l) = Indicates state after next clock 
H = HIGH voltage level 
L = LOW voltage level 
X = Irrelevant (any input, including transitions) 

Device type 02 

TRUTH TABLE 

SHIFT SELECTION 

OS DO Dl 07 (tn+8) 

L L X L 

L H X H 

H X L L 

Ji X H H 

n+8 = Indicates state after eight clock pulses 
L = LOW voltage level 
H = HIGH voltage level 
X = Irrelevant (any input, including transitions). 

FIGURE 2. Truth tables. 
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Device type 01 

PE 

CP 

J 

K 

MR 
Qo QI 

Device type 02 

02 

CP 

oQ?> 
Q3 

03 

CP 

Co Co Co 

D1b 

Dob 
Dsb 

CPb 
CCP 
CPo 
D1a 

0oa 
0 sa 
MR 

Q7b 

Q7b 

s Qo s QI s Q?, s Q4 S 05 070 

CP CP CP CP CP 

01a 

FIGURE 3. Logic diagrams. 
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2.4V 5.0V 

CLOCK 
GENERATOR 
(SEE NOTE I) 

DATA 
GENERATOR 
(SEE NOTE I 

M.R. 
GENERATOR 

(SEE NOTE I) 

-

Vee 
CP 

QoSEE MRTABLE PE 01 
FOR 
m 

J 
Q2COMPLETE KTERMINAL 

CONDITIONS Po Q3 
P1 
P2 Q3
P3 GND 

-

03 

RL (SEE 
NOTE 4) 

-CL (SEE'I' NOTE 2)-

LOAD 2 
(SAME AS 

LOAD I) 

OUTPUT 

OUTPUT 

NOTES: 
1. Unless otherwise specified in the notes associated with the individual tests, all pulse gener~tors 

shall have the following characteristics: ZOUT ~ son, tTLH = tTHL _::. 5 ns, v H = 3.0 V minimum,1 
VIL= 0 V. 

2. CL= 50 pF minimum including jig and probe capacitance. 
3. All diodes are 1N3064 or equivalent.
4. RL = 3900 :!:,5%. 

FIGURE 4. Switching time test circuit and waveforms for device type 01. 
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SHIFT RIGHT FREQUENCY (fsr) and CLOCK to OUTPUT (tPLH and tPHL ). 
l l 

r-- tp--j 
CLOCK ------V1H 
PULSE 1.5V 1.5V V---.1-I -1 IL 

-,-itPHL,r ---i tpLH1 t= 
OUTPUT 

\1.5V l.5Vr-VoH"-·_______, - - - -Vol 

NOTES: 
1. MR, J, l5t = 5. 0 V. 
2. K = GND. 
3. Clock pulse characteristics: tpCLK = 28 ns minimum, duty cycle= 50%. 

MASTER RESET TO OUTPUT (tPHL tPLH ), MASTER RESET PULSE WIDTH {tp MR), and MASTER RESET to CLOCK 
2, 2 

RECOVERY TIME (tree) 

NOTES: 
1. l5t = GND. 
2. Po, Pt, P2, P3 = 5.0_V for measurements on outputs Qo, 01, 02, 

and Q3, but GND for 03. 
3. Master reset characteristics: tPMR = )O ns Minimum, duty cycle= 50%. 
4. Clock pulse characteristics: tpCLK = 28 ns minimum, duty cycle= 50%, 

tree= 30 ns minimum. 

FIGURE 4. Switching time test circuit and waveforms for device type 01 - Continued. 
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SETUP TIME (tSETUP) and HOLD TIME for SERIAL DATA 

(J and K) and PARALLEL DATA (P0 , P1, P2, P3) 

PE ____________,/-_-_-_-_-_-_-_-_-_-_-_-_-_-~:: 

OUTPUT 

INPUT 

J a K 
INPUT 

Po, P1, P2, P3 
INPUT 

t setu 
t 

CLOCK 
INPUT 

OUTPUT 

NOTES: 
1. tfl< = 'i.O V. 
2. J and i( setup time affects Qo only. 
3. Pt input characteristics: r.ND for oarallel data input, 'i.O V for serial data 

input. 
4. J and K input characteristics: tsETUP = 26 ns minimum, tHOLD = n ns 

minimum. 
5. Po, P1, P2, P3 input characteristics: tsETUP = 26 ns minimum, 

tHOLD = 0 ns minimum. 
6. Clock input characteristics: tpCLK = 28 ns minimum, duty cycle= 'i0%. 

SETUP TIME (tSETUP) and HOLD TIME (tHOLD) for PE INPUT 

PE 
INPUT 

CLOCK 
INPUT 

VIH 

p 

V1L 

VIH 

V
IL 

nrmn-rnTTTn-rr-Tn"<=~""'-

,~==V1L 

nff"l'7TT'!TrnTTT""-....,"""' rn..-'IT<"Tnn--n.to"""'~="""'<"<tt,""'",...,...m- VIH 

____ 

1.5V 
----

\,____ ___,/ 

nmT1T11'f111T',r,rn,11111mr--rtmT1:mmmmmmVIH 
\>WJ..W.llllU:U.Wl.U. v,L 

t setup 

\,___-JI I. 5 V , ___---JI~ 5 V _ 
V 

_ V:: 

_______,/ 
NOTES: 
1. J and K = GND. 
2. MR, Po, P1, P2, P3 = 5.0 V. 
3. l5"t input characteristics: tsETUP = 44 ns minimum, tHOLD = -10 ns minimum. 
4. Clock input characteristics: tpCLK = 28 ns minimum, auty cycle= 50%. 

FIGURE 4. Switching time test circuit and waveforms for device type 02 - Continued. 
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5.0V 

2.4V 

MR 
GENERATOR 
(SEE NOTE I) 

CLOCK PULSE 
GENERATOR 

(SEE NOTE I) 

DATA 
GENERATOR 
(SEE NOTE I) 

-

SEE 
TABLE 

m 
FOR 

COMPLETE 
TERMINAL 
CONDITION 

-

OUTPUT 
RL (SEE 

NOTE 4) 

Ola Vee 
OOa (SEE NOTE 3) 

OSa 070 

MR Tel (SEE -ePa O7aeep NOTE 2) 

CPb 
O7b LOAD 2,364 

OSb (SAME AS 

OOb Q7b LOAD I) 

Dlb 
GNO 

NOTES: 
l. Unless otherwise specified in the notes associated with the individual tests, all pulse 

generators shall have the following characteristics: ZOUT ~ 500, tTLH = tTHL ~ 5 ns, 

VIH = 3.0 V minimum, VIL= 0 V. 
2. CL= 50 pF minimum including probe and jig capacitance. 
3. All diodes are lN3064 or equivalent. 
4. RL = 390~ !_5%. 

FIGURE 5. Switching time test circuit and waveforms for device type 02. 
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SHIFT RIGHT FREQUENCY (fsr) and CLOCK to OUTPUT (tPLH and tPHL) 
l l 

NOTE~: 
l. 1T7 is connected to Dl. 

2. Other clock is grounded. 
3. Clock pulse characteristics: tp = 30 ns minimum, duty cycle= 50%. 

MASTER RESET to OUTPUT (tPHL) 
2 

p min t p min --i~ recv 
MASTER ---1.1·~----------------'---v IH 
RESET 1.5V v 1.5V 1.5V 1.5V V 

-1 1--tPHL tPHL--i ~-- IL
07 1- ~- V. 

OUTPUT ~l.5V 1.5V~l5V- VOH 
OL 

NOTES: 

1. OS, 01 and DO= 5.0 V. 
2. Clock pulse characteristics: tp = 30 ns rnini~u~, duty cycle= 50%. 
3. Master reset characteristics: tp = 38 ns, tree= 38 ns rninimu~. 

FIGURE 5. Switching time test circuit and waveforms for device type 02 - Continued. 

CLOCK 
PULSE 

1.5V. - - V1H 
t t VIL-1 t--

14 
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SETUP TIME (tSETUP) and HOLD TIME (tHOLD) for DATA INPUTS 

,----VIH
CLOCK fl.5V \ f1.5V ____VILPULSE 

OS -0.-::-:m::;:-:-:w.=-=m:;;;~==5v==1.5::;;'.j~-·\S~~5v ,5affJ!m ~:~
INPUT 

- - - - VoH
07 OUTPUT /
AFTER ------ -----VOL. 
8 PULSES 

NOTES: 
l. MR= 5.0 V. 
2. Other clock is grounded.
3. Clock pulse characteristics: t = 30 ns minimum, duty cycle= 50%. 

p 
4. DS input characteristics: tSETUP = 25 ns minimum, hold time= 2 ns. 

FIGURE 5. Switching time test circuit and waveforms for device type 02 - Continued. 

15 



MIL-M-38510/159B 

MR R2 
J 03 

R2
Po 02 

R2 
P1 QI R2 
P2 ~o 
P3 03 

R2 
PE 

CP 

K GND 

NOTES: 
1. ep <1 MHz ±50% square wave; duty cycle= 50 ±15%, v1H = 2.0 V minimum to 5.5 V 

maximum, VIL= -0.5 Vminimum to +0.8 V maximum. 
2. Vee shall be of such a value as to provide 5.0 V minimum at device terminals. 
3. Rl = 470[<. 

4. R2 = 330[<. 

FIGURE 6. Burn-in and life test circuit. 
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Vee 

MR D10 R1 
070Dsa 

R1000 070 
R1Dob ~7b 

07bDsb R1D1b 
ePo 

eP eeP 
CPb GNDR3 

-

NOTES: 
1. CP <1 MHz ±50% square wave; duty cycle= 50 ±15%, v1H = 2.0 V minimum to 5.5 V 

maximum, v1L = -0.5 Vminimum to +0.8 V maximum. 
2. Vee shall be of such a value as to provide 5.0 Vminimum at device terminals. 
3. Rl = 330rl. 

4. R2 = 4 kri. 

5. R3 = !Oil. 

FIGURE 6. Burn-in and life test circuit - Continued. 
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Terminal conditions (pins not designated may be R ~ ?.O V; L ~ 0.8 V; or open). 

I I Cases E & F I l I 2 I 3 I 4 5 I 6 I ? I ~ I 9 I lo I ii I 12 I 13 I 14 I 15 I 16 I !Test limits I 
I MIL- I I I I I I I I I I I I I I I I I I I 

I Subgroup 
I 
I 

!Symbol 
I 
I 

ISTD-883 
I method 
I 

I 
I 

est no. 
I 
I 

Rif I 
I 

J K I 
I 

Po I 
I 

P1 I 
I 

P2 I 
I 

P3 I GND 
I 

I 
I 

PE I 
I 

CP I 
I 

"/j3 I 
I 

Q3 I 
I 

02 I 
I 

Q1 I 
I 

Qo I Vee 
I 

Measured 
I terminal 
I 

I ~in 
I 

I Max 
nit 

I 
I l • IVoH 
ITc = •25 C I 

I 
I 

3J06 I 
I 

I 
2 

14.5 V 
I 

I 
I 

GMO I 
I 

GND 12.0 V 
I 

I 
I2.0 V 

I 
I 

I 
I 

I GND 
I 

10.8 V 
I 

I 
I 

A 1/1 
" - I 

I 
I 

I 1-480 ,Al4.5 V 
1-180 ,Al I 

I 
I 

Oo 
01 

I 2.4 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

3 
4 
5 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I2.0 V 
I 
I 

I 
12. O V 
10.8 v 

I 
I 
I 

I 
I 
I 

I 
I 
I 

" I I 1-490 ,Al 
I 1-480 ,A I I 
1-640 ,Al I I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

Q2
Q.i 
Q3 

I 
I 
I 

Ii I 
I 

I 
I 

I 
I 

6 I 
I 

12.0 V 
I 

I2.0 V 
I 

I GMO 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I2.0 V 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

1-480 ,Al 
I I 

I 
I 

Oo I 
I 

I IVoL I 3007 I 7 I I I 10.3 V I I I I 10.8 V I I I I I I 9.6 mAI I Oo I I 0.4 
I I I I 8 I I I I 10.8 V I I I I I I I I I 9.6 mA I I I 01 I I 
I I I I 9 I I I I I 10.3 V I I I I I I I 9.6 mAI I I I 02 I I 
I I I I 10 I I I I I I IO. 8 V I I I I I 9. 6 mA I I I I I Q.i I I 

I I I 11 I I I I I I I2.0 V I I I 112.8 mAI I I I I I 03 I I 
I I I 12 10.8 V I2.0 V I2.0 V 12.0 V 12.0 V I2.0 V I2.0 V I 12.0 V I I I I I I 9.6 mAI I Oo I I 
I I I 13 14.5 V I0.8 V IJ.8 V 14.5 V I I I I I2.0 V I I I I I I 9.6 mAI I Oo I I 
I I I I I I I I I I I I I I I I I I I I I I 

IV1c I 14 1-12 mA I I I I I I I I Gtm I A I I I I I I " I H7f I 1-1.5 
I I 15 14.5 V 1-12 mA I 14.5 V I I I I I GNQ I I I I I I I I J I I 
I I 16 I GND I 1-12 mA I I I I I 14.5 V I I I I I I I I K" I I 
I I 17 I I I 1-12 mA I I I I I I I I I I I I I Po I I 
I I 18 I I I I 1-12 mA I I I I I I I I I I I I P1 I I 

19 

~~ 
I 

: 
I 

: 
I 

: 
I 

: 
I 

: 
1-12 mA 

: 
I 

:-l2 
mA 

I 

: 

I " 

:-12 mA 

I 

: 

I 

: 

I 

: 

I 

: 

I 

: 

I 

: 

I 

: 

I 

: 

P2 

~ 
I 

: 

I 

: 
22 I I I I I I I I I 1-12 '11A I I I I I I I CP I I 

I I I I I I I I I I I I I I I I I I I 

IIIH1 I 3013 I 23CKTA,8,l2.4V I I I I I I I I I I I I I I I5.5V I f.Tlr 40I,A 
I I I 24 • C I 12.4 v I 15.5 V I I I I I r;~o I A I I I I I I I J 
I I I 25 I GND I 12.4 V I I I I I I GllO I I I I I I I I i< 
I I I 26 I I I 12. 4 V I I I I 15.5 V I I I I I I I I Po 
I I I 27 I I I I 12.4 V I I I I I I I I I I I I P1 I I I I ~ 

s; I 
I 

I 
I 

I 
I 

28 
29 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

12.4 v 
I 

I 
12.4 V 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

P2 
P3 

I 
I 

I 
I 

I 
I 

I 
I 

,;­
i' 

:--: : I I I I I I I I I I I I I I I I I I I I I~ 

llrn2 I I 30 15.5 v I I I I I I I I I I I I I I I I :;m- I I 100 I I ~ 

: : : ~i : GND 
5 5 

\ • V :5.5 V 
5 5 

\ • V : : : : : ~~~ : A : : : : : : : i : : : : ~ 
I I I 33 I I I 15.5 V I I I I 15.5 V I I I I I I I I Po 
I I I 34 I I I I 15. 5 v I I I I I I I I I I I I P 1 
I I I 35 I I I I I 15.5 V I I I I I I I I I I I P2 
I I I 36 I I I I I I 15. 5 V I I I I I I I I I I P3 
I I
1--1 

I
I 

I I I I I I I I I 

IIJH3 I I 37CKTA,CI I I I I I I I I I2.4V I I I I I I I CP I 80 
llrn4 I I 38 CKT A & CI I I I I I I I I 15.5 V I I I I I I I CP I 200 
:--: : I I I I I I I I I I 

I I IH3 I I 37 CKT 8 I I I I I I I I I 12 .4 V I I I I I I I CP I I 40 
II1H4 I I 38 CKT B I I I I I I I I I 15.5 V I I I I I I I CP I I 100 
I I I I I I I I I I I I I 
1--1 I I I , 
I I !HS 
IIJH6 

I 
I 

I 
I 

39 CKT A , C I 
40 CKT A & Cl 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

12. 4 V 
15.5 V 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

PE 
l't 

92 
230 

I I 
-1--1 

I 
I 

I I I I I I I 

llrn5 I I 39 CKT o I I I I I I I 12.4 V I I I I I I PE 40 
IIIH6 I I 40 CKT B I I I I I I I l5.5 V I I I I I I Pt 100 
I I I I I I I I I I I 

See footnotes at end of device type 01. 



TABLE III. Group A inspection for device ty e 01 - Continued. 
Terminal conditions pins not es1gnate may e ~ 2.0 V; L ~ 0.8 V; or open). 

Subgroup ISymbol 
I 
I 

I 
I MIL-
ISTD-883 
: method 

!Cases E & F 
I 

est no. 
\ 

1 

llR" 

I 
I 

z 

J 

I 
I 

\ 

3 

K 

I 
I 

\ 

4 

Po 

I 
I 

\ 

5 

P1 \ 

6 

Pz 

I 
I 

\ 

7 

P3 

I B 
I 

\ GND 

I 
I 

\ 

9 

l'r 

I 
I 

\ 

lo 

CP 

I 
I 

II 

1)3 

I 
I 

12 

Q3 

I 
I 

\ 

13 

Qz 

I 
I 

\ 

14 

Q1 

I 
I 

15 

Qo 

16 

Vee 

I 
I 

Measured 
terminal 

!Test 11m1tsl 
I I 

nit 
\ Min 1 Max 

1 

I 1 , 1\ ru
\Tc·'25c 

I 

I 
I 
I 
I I 
I I
1--1 

111u I 
I I 
I I 
I I 
I I 
I I I 

I Ii -r--1 
11 !L2 II :11u \I 
-1--1

I I l1L2 I 
I \I1u \
I 

3009 41CKTA&CI0.4V I 
42 " I G~D IJ. 4 V 
43 I B U 14.5 V 
44 I - I 
45 I I 
46 I I 
47 I I 

I I 

11 CKT B 10.4 V I 
42 " I GND 10.4 V 
43 I B 2/14.5 V 
44 I - I 
45 I I 
46 I I 
47 I I 

I I 

48CXTAuCl4.5V 
49 CKT A 3i CI 

I 

l 
48 CKT a 14.5 V 
49 CKT B I 

I 

10.4 V 
I 
I 
I 
I 
I 

I 
I 
I0.4 V 
I 
I 
I 
I 
I 

I 
I 
I 
10.4 V 
I 
I 
I 
I 

I 
I 
I 
10.4 V 
I 
I 
I 
I 

I 
I 
I 
I 
10.4 V 
I 
I 
I 

I 
I 
I 
I 
10.4 V 
I 
I 
I 

I 
I 
I 
I 
I 
10.4 V 
I 
I 

I 
I 
I 
I 
I 
10.4 V 
I 
I 

I 
I 
I 
I 
I 
I 
10.4 V 
I 

I 
I 
I 
I 
I 
I 
10.4 V 
I 

GND I 
14. 5 V 
14. 5 V 
! GNO 
I 
I 
I 
I 

I 
14.5 V 
14. 5 V 
I '.iND 
I " 
I 
I 
I 

I 
10.4 V 
I 

I 
10.4 V 

A 

A 

10.4 V 
I 
I 

10.4 V 
I 
I 

15.5 V 
I " 
I 
I 
I 
I 
I 
I 

MR 
J 
K 
Po 
Pr 
P2 
P3 

llR" 
,J 
I(" 

Po 
P1 
P2 
P3 

CP 
pf 

CP 
PE 

1-0. 7 1-1.6 
I " I " 
I I 
I I 
I I 
I I 
I I 
I I 

1-0.4 1-1.3 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

1-1.4 1-3.2 
1-0.7 1-1.6 
I I 

1-0.7 1-1.6 
1-0.4 1-1.3 
I I 

111\ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I Ios 3011 
I 
I 
I 
I 
I 

1Ice 3005 
I 

Same tests, terminal 

50 14.5 V 
51 I 
52 I 
53 I 
54 I 

I 

55 I A 
I 

conditions, and limits as for 

14.5 V I I I 
I 14.5 V I I 
I I 14.5 V I 
I I I 14.5 V 
I I I I GUD 
I I I I 

subgroup 1, e.<cept Tc = +125°C and V11:: 

GND 

14.5 V 14.5 V 
I I 

tests are omitted. 

':iND 
GNO 

GND 
GNO 

GN0 Qo 
01 
02 

~ 
Vee 

1-20 
I " 
I 
I 
I 
I 

1-80 
I 
I 
I 
I 
I 

I 86 
I ~ 

i" 
w 
ro 
~ 

:,; ~ 
Sarne tests, ter:ninal conditions, and li~its as for subgroup 1, except Tc -SS°C anrt Vic tests are omitted. ~ 

"' ro 

I 
I 

ITC 

i 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

I 

7 
• •25°C 

3/ 
-

I 
I Truth 
ltaDle 
Itest 

V 

3014 55 
57 
5g 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
7B 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

B 

A 

8 
B 
A 

A 8 
8 
A 
9 
A 
8 
A 
9 
A 
a 
A 
B 
A 
a 
A 
B 
A 
B 
A 
B 
A 
B 
8 

I 
I 

~ 15.0 V 
I " 
I 
I 
I 
I 
I 
I 

'ii 

Repeat subgroup 7 at Tc •125°C and Tc -55°C. 

See footnotes at end of device type 01. 



80 

85 

90 

95 

100 

105 

110 

115 

120 

125 

TABLE III. Group A. inspection for device type 01 - Continued. 
Termi:1al condit1ons (pins not des1gnated may be A!.. 2.0 V; L ~ 0.8 V; or open). 

Subgroup 

T 
I 
ISymbol 
I 
I 

I 
I MIL-
ISTD-883 
I method 
)__ ___ 

leases E & F 
I 

est no. 
I 

J 

I 
I 

I 
I 

I 

Ri< 

I 
I 

I 
I 

2 

J 

I 
I 

I 
I 

3 

i< 

I 
I 

I 
I 

4 

Po 

I 
I 

I 
I 

S 

?1 

I 
I 

I 
I 

6 

P2 

I 
I 

I 
I 

1 

P3 

I 8 
I 

I GNO 
I 

I 
I 

I 
I 

g 

i'r 

I 
I 

I 
I 

lo 

eP 

I 
I 

I 
I 

II 

?fa 

I 
I 

I 
I 

!2 

Q3 

I 
I 

I 
I 

13 

Q2 

I 
I 

I 
I 

14 

Q1 

I 
I 

I 
I 

ts 

Qo 

I 16 
I 

I Vee 
I 

Measured 
I terminal 
l 

]Test llm, ts I 
I I 
I I IUnit 
I Min I ~ax I 
I I I 

9 
= •2s·e 

I f sr 
ltPLHI 
I tPHLI 
I tPHL2 
I tpeLK 
lt5 
Ith 
I t 51'1'." 
lthi'r 
ltpMR 
Itree 
I f ,r 
ltpl~l 
I tpHLI 
I t~HL2 
I f sr 
ltPLHI 
I tPHLI 

lt~~~2 
I tPLHI 
I tPHLI 
I tpHL2 
I f sr 
ltPLHI 
I tPHLI 
I tPLH2 
I 

3003 79 

81 
82 
83 
84 

86 
87 
88 
89 

91 
92 
93 
94 

96 
97 
9J 
99 

IOI 
102 
103 
104 

15.0 V 
I " 
I 
I IN 
15.0 V 
I 
I 
I 
I 
I rn 
I IN 
I5.0 V 
I 
I 
I IN 
15.0 V 
I " 
I 
I IN 
I5.0 V 
I " 
I " 
I IN 
I5.0 V 
I " 
I 
I IN 
I 

I5.0 V 
I 
I 
I 
15.0 V 
I 
I 
I GNO 
I GN~ 
I 
I 
15.0 V 
I 
I 
I 
I5.0 V 
I " 
I " 
I 
ls.a v 
I 
I 
I 
I 5.0 V 
I 
I 
I 
I 

I 
I 
I 
I5.0 V 
I 
I IN 
I IN 
15.0 V 
I 
I 
I 
I 
I 
I 
15.0 V 
I 
I 
I 
15.0 V 
I 
I 
I 
IS.CJ V 
I 
I 
I 
I5.0 V 
I 

I 
I 
I 
15.0 V 
I 
I 
I 
I5.0 V 
I 
I 
I 
I 
I 
I 
I5.0 V 
I 
I 
I 
I5.0 V 
I 
I 
I 
15.0 V 
I 
I 
I 
15.0 V 
I 

I 
I 
I 
15.0 V 
I 
I 
I 
I5.0 V 
I 
I 
I 
I 
I 
I 
15.0 V 
I 
I 
I 
I5.0 V 
I 
I 
I 
I5.0 V 
I 
I 
I 
15.0 V 
I 

I 
I 
I 
I5.0 V 
I 
I 
I 
I5.Q V 
I 
I 
I 
I 
I 
I 
I5.0 V 
I 
I 
I 
15.0 V 
I 
I 
I 
I5.0 V 
I 
I 
I 
I5.0 V 
I 

GWl 15.0 V 
I 
I 
I GND 
I5.0 V 
I GND 
I GND 
I IN 
I IN 
I GND 
I GND 
I5.0 V 
I " 
I " 
I GND 
I5.0 V 
I " 
I 
l GND 
15.0 V 
I 
I 
I C,ND 
15.0 V 
I 
I 
I G~D 
I 

IN 

O~T 

OUT 

OUT 

OUT 

OUT I5.0 V 
I " 
I 
I " 
I " 
I 

i • 
I 
I 
I 
I 
I 
I " 
I 
I " 
I 
I 
I 
I 
I 
I 
I 
I " 

l , 
I 
I 

leP - 0o 
leP - 0o 
leP - 0o 
liffi" - 0o 
leP - Qo 
IPo - eP 

l~ =g 
li'r - eP 
I Mli 
liffi" - eP 
leP - Q1 
leP - 01 
ICP - 01 
liilif - 01 
ICP - Q2 
ICP - Q2 
ICP - 02 
l11lf - 02 
leP - Q3 
ICP - Q3 
ICP - 03 
I'll{- QJ 
ICP - ~ :g =~ 
liffi" - '13 
I 

20 
3 
6 
6 

20 
22 

2 
40 
-8 
26 
26 
20 

J 
6 
6 

20 
3 
5 
6 

20 
3 
6 
5 

20 
3 
6 
6 

26 
30 
43 

26 
JO 
43 

26 
30 
43 

26 
30 
43 

26 
30 
43 

~Hz 
ns 

MHz 
ns 

~Hz 
ns 

~Hz 
ns 

)!Hz 

ns 

10 I f sr 106 15.0 V 15.0 V GNO I I I I I5.0 V OUT leP - Qo I 15 !4Hz = +12s·c I tPLHl 107 I I I I I I I ICP - 0o I 3 34 ns 
I tPHLI 108 I I I I I I I ICP - 0o I 6 40 
I tPHL2 109 I IN I I5.0 V 15.0 V I5.0 V I5.0 V I GND IMR - 0o I 6 53 
ltp I5.0 V I5.0 V '.iND I I I I 15.0 V :,:leP - 0o I 28
It, 111 I " I I IN I I I I GND r1Pa - eP I 26
ltn 112 I I I IN I I I I GflD If.cl - CP I o 1' 

N 11'£ - CP I 44lt,irr 113 I I GND G,NO I5.0 V 15.0 V 15.0 V I5.0 V I IN w 
0 lthl'I'." 114 I I G~D G~O I " I " I " I I IN rrr - eP 1-10 ~ I tpMli I IN I I I I I I GND I Mlf I 30 .(2ltf:~ 117 15.0 V 15.0 V GNO 

I I I I I IN llffi" - CP I JO116 I IN I 
I I I I 15.0 V OUT ICP - 01 I 15 MHz 

~ 

"' I tPLHI 118 I " I I I I I I leP - 01 I 3 34 ns "" 
I tPHLI 119 I " I I I I I I leP - 01 I 6 40
I tPHL2 I I;J I 15.0 V 15.0 V 15.0 V I5.0 V I GND ll;fif - 01 I 6 53
I f sr 121 15.0 V 15.0 V GND I I I I 15.0 V OIJT leP - 02 I 15 MHz
I tPLHI 122 I I I I I I I leP - 02 I 3 34 nsI tpHLI 123 I I I I I I I ICP - 02 I 6 40 
I tPHL2 124 I IN I I5.0 V 15.0 V I5.0 V I5.0 V I GND l)llf - 02 I 6 53
I f sr I5.0 V I5.0 V ,:;~JI) I I I I I5.0 V OUT ICP - 03 I 15 MHzltpun 126 I " I I I I I I " leP - 03 I 3 34 ns
I tPHLI 127 I I I I I I I ICP - 03 I 6 40 
I tPHL2 128 I IN I 15.0 V I5.0 V 15.0 V I5.0 V I GND lw.f - 03 I 5 53I I I I I I I I I I 

See footnotes at end of device type 01. 



II 

TABLE I I I. Grou 
Terminal condft ans 

I - Continued. 
~ 2.0 V; L ~ 0.8 Y; or open). 

I 
I 

Subgroup !Symbol
I 
I 

I 
I 10 • I f sr 
ITc = •125 C ltPLHl 
I I tPHLI 
: :tPLH2 

I 
I MIL-
ISTD-883 
I method 
I 

I 3003 
I 
I 
I 
I 

ICases E & F 
I 

est no. 
I 
I 

I 129 
I 130 
I 131 
I 132 
I 

I 1 
I 

I mf 
I 

15,?, V 
I 
I 
I IN 
I 

I 2 
I 

I J 
I 

I5.0 V 
I " 
I 
I 
I 

I 3 
I 

I K 
I 

I GND 
I 
I 
I 
I 

I 4 
I 

I Po 
I 

I 
I 
I 
I5.0 V 
I 

I 5 
I 

I P1 
I 

I 
I 
I 
I5.0 V 
I 

I 6 
I 

I P2 
I 

I 
I 
I 
IS,O V 
I 

I P3 
I 

I 
I 
I 
15,0 V 
I 

I GND 
I 

I GND 
I " 
I 
I 
I 

9 

I ~ 
I 

I5.0 V 
I 
I 
I GNO 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 

io 

CP 

IN. 
. 

I II 
I 

I 03 
I 

I OIJT 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 

12 

Q3 

I 
I 

I 
I 

I 
I 
I 
I 
I 

13 

02 

I 
I 

I 
I 

I 
I 
I 
I 
I 

14 

01 I 
I 

I 
I 
I 
I 
I 

15 

Qo 

I 16 
I 

I Vee 
I 

15,0 V 
I 
I 
I 
I 

I 
I 

Measured 
I terminal 
I 

ICP - ~ 
ICP - ~ 
ICP -
l:slif - 3 
I 

lfest llmitsl 
I I 

nit 
I ~; n I ~ax 

I 15 I ~Hz 
I 3 34 I ns 
I 6 40 
I 6 53 

Same tests, terminal conditions, and limits as for subgro11p 10, except Tc = -ss•c 

1/ A= Negative goiri~ clock pulse. except for subgroups 7 and 8. 
'!/ 3 = Momentary GND prior to aeplying clock pulse e,cept for ssbgroups 7 and 8 (see 3/).
3/ Inputs: A = 2.4 V -
- B = 0.4 V
tj 6~~P~~:;s ~\ st~~r~1Jps 7 and 8 shall t:>e performed in the sequence specified. 

- L ~ 1.5 V 

~ 

ro "' 
~ 



TA.BLE III. Group A inspection for device ty~e 02. 
Ter,11inal conditions (pins not designated may be H ~ :.o V; L ~ 0.8 V; l)r open). 

I I !Cases E & F I I 2 I 3 I 4 I s I 6 I 7 I 8 g I lo I 11 I 12 JJ I 14 I ls 16 I ITest l1~1tsl 
I I MIL- I I I I I I I I I I I I I I I I 

Subgroup ISymbol ISTD-883 est no. Measured Unit 
I : method : l'1R" : 'ha : a1. nsa : 91a l Doa l CPa GND : cCP : CPb : Dob : D1b : nsb j 17b l il°7b : Vee : terminal ~in II ~.x :
I 

I I 
ITc = ,25°c 
I 
I 
I 
I 

IVoH 
I 
I 

I 
I 

3006 I GNO 
14.5 V 
14.5 V 
I GND 
I 

1-800 ,A I I 
I 1-800 ,Al2.0 
I I I 
I I I 
I I I 

V 
I 
12.D V 
I 
I 
I 

I 
I GN9 
I 
I 
I 

A 
I GND 

1/ I
-1 

I 
I 

I 
I SND 
I SNO 
I 
I 

I 
I 
I 

I 
I 

A GND 

I 
I 
12,0 V 
I 
I 

I 
I 
12.0 V 
I 
I 

I 14.5 V 
I I I 
1-800 ,A I I 
I 1-800 ,Al 
I I I 

01.
a1. 
Q/b 
'.l7b 

1.4 

IVoL 3007 14,5 V 16mAI I0.av I GND 12.0 V I A I GND I I I I 'ha 0,4 i 
I 
I 
I 
I 

I GND 
I GtlD 
I ~.5 V 
I 

16 mA I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I uND 
I 

I 
I 
I 
I 

A 

I 
I 
12.0 V 
I 

I 
I 
I GNO 
I 

I 
I 
10.8 V 
I 

16 mA 
16 mA 

'.l7a 
'.l7b 
°J7b 

IV1c 9 mA I I I I I I I ITT' .5 
I 
I 

I 
I 

10 
11 

1-12 mA 
14.5 V 

14.5 V 
1-12 mA 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

"Sa 
01a 

I I 12 I GNO I mA I I I I I Joa 
I I 13 I I mA I I I I I CPa 
I 
I 

I 
I 

14 
15 

I 
I 

I 
I 

1-12 mA 
I 

I 
1-12 mA 

I 
I 

I 
I 

I 
I 

CCP 
CPb 

I I 15 I I I I 1-12 mA I I GND Dob 
I I 17 I I I I I 1-12 mA 14.5 V Dlb 
I I 13 I I I I I 14.5 V 1-12 mA Dsb 
I I I I I I I I I 
I 
I 
I lIJHl 301) 19 

20 
12.4 V 
I 

I 
I GND 

I 
12 .4 V 

I 
I 

I 
I 

I 
I 

I 
I 

15.5 V 
I 

)I!< 

D1a 
40 µ~ 

I I 21 I 14,5 V I 12.4 V I I I I 9oa 
I I 22 I I I I 12.4 V I 14.5 V I Dob 
I I 23 I I I I I 12.4 V I GND I Dlb 
I 
I 

I I
-,-----1 

I I I I I I I I 

I 
I 

: 11rl2 : 24 
25 

15,5 V 
I 

I 
I GND 

I 
15.5 V 

I 
I 

I 
I 

I 
I 

I 
I 

Hi< 
D1a 

10) 

I I I 26 I 15.S V I 15.5 V I I I oo. 

N 
N 

I 
I 

I 
I 

I 
I 

27 
28 

I 
I 

I 
I 

I 
I 

I 
I 

15.5 V 
I 

I 
15.5 V 

15.5 V 
I GND 

Dob 
Jib 

l I I
-,-----1 

I I I I I I I 

I IJH3 I
\Im :
-,-----1 

29 
3J 

12.4 V 
I 
I 

I 
12.4 V 
I 

C?a 
CP 0 

60 
60 

w 
~ 

I1JH4 I JI 15.5 V I CPa I 150 
I IJH4 I 32 I 15.5 V CP, 115) 
I-,-----1I I I I 

I IJH5 I 33 12.·\ V GND I I OSa 30 
I IJH5 I 34 I I GllO 12.4 V osb 30 

I 
I 

I I
-,-----1 

I I I 

I I IJH6 I 35 15.5 V I GIJD I I DSa 1200 
I I IJH6 I 36 I I I GND 15.5 V DSb 1200 
I 
I 

I-,-----1I I I I I I 

I 
I 
I 
I 
I 

j lJH7 : 

-1--1 

j IJH3 l 
37 

38 

12.4 V 
I 

15.5 V 
I 

CCP 

CCP 

1120 
I 

1300 
I 

I 
I 
I 

II1u 
I 
I 

3009 39 
40 
41 

10,4 V 
I 
I 

I 
14.5 V 
I GNO 

I 
10.4 V 
I 

I 
I 
10.4 V 

I 
I 
I 

I 
I 
I 

I 
I 
I 

Mir 
Ola 
Doa 

1-D.7 
I " 
I 

1-1.6 
I " 
I 

I M 
I 
I 

I 42 I I I I 10.4 V I I GND Oob I I I 
I 43 I I I I I 10,4 V 14.5 V Dlb I I I 
I-,-----1I I I I I I I I I I I 

I IJL2 I 44 10.4 V I CPa 1-l.O 1-2.4 
I I 45 I 10.4 V CPb 1-l.O 1-2.4 
I I I I I I 

See footnotes at end of device type 02. 



TABLE III. Group A inspection for device ttpe 02 - Continued. 
Terminal conditions (pins not designated maye H ~ 2.0 V; L ~ 0.8 V; or open). 

I I ICases E & F I I I 2 I 3 I 4 I 5 6 I 7 I 8 I 9 I Io I !I I 12 I 13 I 14 I 15 I 16 I !Test li,,its I 
I I MIL- I I I I I I I I I I I I I I I I I I I 

Subgroup !Symbol ISTD-B83 est no. Measured I I IUnit 
I I method I I mt I 01a I 1f7a Dsa I Dia Doa I CPa I GND I CCP I CPb I Dob I Dtb I Dsb I 07b I 07b I Vee terminal I Min I Max I 
I I I I I I I I I I I I I I I I I I I I 

I 
I I ll1u I 3009 I 46 I I I 10.4 V 14.5 V I I GNO I I I I I I I 15.5 V I Dsa 1-1.4 1-3.2 I mA 
Tc = +25'c ll1u I I 47 I I I I I I I I I I 14.5 V 10.4 V I I I I Dsb 1-1.4 1-3.2 I " 

I I
-1--1 

I
I 

I I I I I I I I I I I I I I I I I I I 

IIJL4 I I 48 I I I I I I 10.4 V I I I I I I I CCP I-2.0 1-4.8 
I I I I I I I I I I I I I I I I I I I 

I los I 3011 I 49 I sND I GND I I I I I I I I I I I I I I IY7a I -20 I -70 I 
I I I 50 14. 5 V I I GND 14. 5 V 14. 5 V I GND I I A I I I I I I I I Q7 a I " I I 
I I I 51 14.5 V I I I I I I I A I GND I 15.5 V 15.5 V I GND I I I Q7b I I I " 
I I I 52 I GND I I I I I I I I I I I I I GNO I I ~7b I I I " 
I I I I I I I I I I I I I I I I I I I I I I I 

I Ice I 3005 I 53 I B ij I I I I I I I I I I I I I Vee I I 77 
I I I I I I I I I 

Sar.,e tests, terminal conditions, and limits as for subgroup 1, except Tc= +125°C and Vic tests are omitted. 

l 3 Sa11e tests, tenninal conditions, and limits as for su':>group 1. except Tc = w55°C and Vic tests are omitted. 

I I 
I 7 I Truth I 3014 54 B I H I A I 3 I A I GNO I A I A I A I L I H I5.0 V 
ITc • +25°C I table I 55 A I I I I 9 I I a I I I I I 
I 
I 
I 

3/ 
-

I test 
I 4/ 
I -

I 
I 
I 

56 
57 
58 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

A 
B 
A 

I 
I 
I 

I 
I 
I 

I 
I 
I 

" 
B 
" 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I I I 59 I I I A I B I I I I I I I 
I I I 60 I I I A I I I I I I I 
I I I 61 I I 8 I B I I I I B I I I 
I I I 62 I I I A I I I I I I I 
I I I 63 I a I B I I I A I I I I 
I I I 64 I I A I I I I I I I I 
I 65 I A I I a I I I I I A I I I 
I 66 I A I I I I A I I I A I I I 
I 67 I B I I I I I I I B I I I 

N 

w 
I 
I 

58 
69 

I 
I 

I 
I 

I 
I 

A I 
I 

I 
I 9 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

;!: 
';­

I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

70 
71 
72 

;i 
75 

I 
I 

: 
I 

I 
I 
I 

: L 
I L 

: 
I 

H 
H I 

A 
I 
I 
I 

: 
I 

I 

: 
I 

I 
I 
I 

I 

3 
I 
I 
I 

: 
I 

I 
I 
I 

: 
I 

A 
B 
A 

: 
B 

I 
I 

I 
I 
I 

: 
I 

I 
I 
I 

: 
I 

A 
I 
I 
I 

: 
I 

H 
H 

I 
I 
I 

: 
I 

L 
L 

I 
I 
I 

: 
I 

~/ 

I 
I 
I 

: 
I 

I 
I 
I 

: 
I 

'I' 
g:! 
0 
;;; 
~ 

I I I 76 I I H I L I I I I I .A I I I L I H I 

I I 
I 

I 
I 

77 
78 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

B 
A 

I I 
I 

I 
I 

I 
I 

I 
I 

I 79 I I I I I I I I B I I I I 
I 80 I IL IHI I I I IA I IH IL I 
I 81 I I L I H I I I I I B I I H I L I 
I 82 I IH IL I I I I IA I IL IHI 
I 83 I I H I L I I I I I B I I L I H I 
I 8~ I IL IHI I I I IA I IH IL I 
I I I 85 I I L I H I I I I I B I I H I L I 
I I I 86 I I H I L I I I I I I I L I H I 
I I I 87 I A I , I L I I I I I I I I I I 
I I I 88 I I I I I I I I I A I I I I 
I I I 89 I I I I I I I I I B I I I I 
I I I 90 I I I I I I I I I A I I I I I 
I I I 91 I I I I I I I I I 9 I I I I I I 
I I I I I I I I I I I I I I I I I I 

See footnotes at end of device type 02. 



TABLE III. Gro1Jp A inspection for device tpe 02 - Continued. 
Terminal conditions (pins not designated maye H ~ 2.0 V; L ~ 0.9 V; or open). 

I 
II Subgroup I Symbol 

I 

I 
I MIL-
ISTD-883 
I method 

leases E &F 
I 

Test no. 
I 

I 
I 

1 

1'llf 

I 2 
I 

I 01a 

I 3 
I 

I 'l"1a 

I 4 
I 

I Osa 

I 5 
I 

I D1a 

I 6 
I 

I Ooa 

I 7 
I 

I ePa 

I 8 
I 

I GIID 

I 
I 

I 

9 

ecP 

I to 
I 

I ePb 

I !! 
I 

I Dob 

12 

I DJb 

I 11 
I 

I Dsb 

I 14 
I 

I 07b 

I 15 
I 

I "0°7b 

I 15 
I 

I Vee 

I 
I 

Measured 
I terminal 

lfest l,m,tsl 
I I 

Unit 
I Min I .~ax I 

I I I I I I I I I I I I I I I I I I L ____I_ I I I 

I 7 I Truth 3014 92 A ~ I5.0V 
ITe = •25'e I table 93 8 
I 
I 
I 

3/ 
-

I test 
I 4/
I -

94 
95 
96 

A 
B 
A 

I 
I 

I 
I 

97 
98 

0 
A 

§_I 

I I 99 8 
I I 100 A 
I I IOI B 
I I 102 L A L 
I I 

Repeat subgroup 7 at Tc = +!25'e .nd Tc -55'e 

I 
I 
IT~
I C 

[ 
9 I f sr 

= •2s 0 c I fsr
I 
-1--

3003 103 
104 

OUT I I~ 
I GND 
I 

l SND 
I 
I 

I liND 
I 
I 

I GNO 
I IN 
I 

I 
I OUT 
I 

15.0 V 
I " 
I 

leP -
teP -
I 

07a 
07b 

18 
18 

I '!Hz 
I '-t;jz 

I 

N... 

I 
I 
I 
I 
I 
I 
I 

itplrll 

I i 
I I 
I I 
r--1 
I tPHLI I 
I I 
I I 
I I 
I I 
r--1 
itPHL2 I 
ltPHL2 I 
I I 
r--t 
I tsetup I 
lthol d I 
I I 

105 
106 
107 
IDB 

109 
110 
Ill 
112 

113 
114 

115 6/ 
116 ~ 

IN 
IN 

I5.D V 
I5.D V 
I 

OUT 

I OUT 
I 
I 
I 
I 

I 
I OUT 
I 
I 
I 

I 
I OUT 
I 
I 
I 

OUT 15.0 V 
I 
I 

7/I !N 
-I IN 

I 

15.0 V 
I 
I 

I5.D V 
I 
I 

IN 
IN 

SNO 
GNO 

I~ 
IN 

GND 

IN 
IN 

IN 
I~ 

GND 

I GND 
I GNO 
I IN 
I IN 
I 

I GllD 
I GND 
I IN 
I IN 
I 

I GND 
I 
I 

I 
I5.D V 
I 

I 
I5.0 V 
I 

I 
I5.D V 
I 

OUT 

I 
I 
I 
I OUT 
I 

I 
I OUT 
I 

I 
I 
I OUT 
I 
I 

I 
I 
I OUT 
I 
I 

teP - /J1a:g =Wi~ 
leP - 07b 
I 

teP - 'l"1a 
teP - 2Ja 
Iep - ~7b 
teP - Q7b 
I 

tH!f - 01a 
IMR - Q7b 
I 

IDs - ePa 
:□ s - CPa 

22 
2 

26 

38 

60 
60 

ns 

3 
r 

! 
~ 
-'2. 

I 10 I f sr 
ITe = +!25°e I fsr I 
I I I 
I r--1 
I itPLHl I 
I I I 
I I I 
I I I 
I I I 
I r--t 
I ltPHLI I 
I I I 
I I I 
I I I 
I I I 
I r--t 
I ltPHL2 I 
I ltPHL2 I 
I I I 
I r--1 
I ltsetup I 
I lthold I 
I I I 

117 
118 

119 
120 
121 
122 

123 
124 
125 
126 

127 
123 

129 6/ 
130 Ii 

rn 
1:1 

I5.0 V 
I5.D V 
I 

OUT 

OUT 

I OUT 
I 
I 

OUT 

OUT 

OUT ts.a V 
I 
I 

IN 
IN 

I5.D V 
I 
I 

I5.D V 
I 
I 

I IN 
I GIID 
I 

!~ 
IN 

G!-jQ 
GND 

IN 
IN 

G~m 

IN 
IN 

IN 
IN 

Gil □ 
GND 

IN 

I GND 
I GND 
I IN 
I IN 
I 

I SND 
I GND 
I IN 
I IN 
I 

I GND 
I 
I 

I 
15.0 V 
I 

I 
I5.D V 
I 

I 
I5.0 V 
I 

I 
I OUT 
I 

I 
I 
I 
I OUT 
I 

I 
I 
I 
I OUT 
I 

I 
I OUT 
I 

I 
I 
I OUT 
I 
I 

I 
I 
I OUT 
I 
I 

teP - 07a 
leP - 07b 
I 

leP - 11a 
ICP - 07a 
leP - 1r7b 
teP - 07b 
I 

leP - 'l"1a 
teP - 01a 
leP - 1r7b 
ICP - Q)b 
I 

IH!f - 01a 
ll'll< - Q7b 
I 

IDs - ePa 
:Ds - ePa 

13 
13 

25 
2 

33 

I 49 
I 
I 
I 
I 

72 
72 

I 11:1z 
I MHz 
I 

ns 

~ 

"' '" 

11 Same tests, ter:ninal conditions, and limits as for subgroup 10, except Tc -55°C. 

1/ A= 8 negative going clock pulses, VJH = J.D V, VJL = D V, tnL tTLH 5 ns, 
- tp = 100 µS 11inimum, except for subgroups 7 and 8 {see~_/). 
2/ B = ~egative going clock pulse. 
!/ Inputs: A = 2.4 V 
- B = 0.4 Vt 6~~P~~~;s ~n /t~~r~ups 7 and 3 shall be performed in the sequence specified. 

- L < 1.5 V 
6/ :[7 is connected to D1.
!J e = Q7 output after 8 clock pulses. 
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4.4.1 Group A inspection. Group A inspection shall be in accordance with table I of method 5005 of 
MIL-ST0-883 and as follows: 

a. Electrical test requirements shall be as specified in table II herein. 

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be omitted. 

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II of method 5005 
of MIL-STD-883. Electrical parameters shall be as specified in table II herein. 

4.4.3 Group C inspection. Group C inspection shall be in accordance with table III of metho<l 5005 
of MIL-STD-883 and as follows: 

a. End-point electrical parameters shall be as specified in table II herein. 

b. Steady-state life test (method 1005 of MIL-STD-883) conditions: 

(1) Test condition D, E, or Fusing the circuit shown on figure 4, or equival·1nt. 

(2) TA= +125°C minimum. 

(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-ST0-8q3. 

4.4.4 Group D inspection. Group D inspection shall b~ in accordance with table IV of method 5005 
of MIL-STD-~83. End-point electrical tests shall be as soecified in table II herein. 

4.5 Methods of inspection. Methods of inspection shall be specified as follows: 

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit ground terminal. 
Currents given are conventional and positive when flowing into the referenced terminal. 

5. PACKAGING 

5.1 Packaging requirements. The requirements fir packaging shall be in accordance wi~, MIL-M-38510. 

6. NOTES 

6.1 Intended use. Microcircuits conforming to this specification are intended for logisitic 
support of existing equipment. 

6.2 Ordering data. The acquisition document should specify the following: 

a. Complete part number (see 1.2). 

b. Requirements for delivery of one copy of the quality conformance inspection data pertinent to 
the device inspection lot to be supplied with each shipment by the device manufacturer, if 
applicable. 

c. Requirements for certificate of compliance, if applicable. 

d. Requirements for notification of change of product or process to the contracting activity, if 
applicable. 

e. Requirements for packaging and oacking. 

f. Requirements for special carriers, lead lengths, or lead forming, if applicable. These 
requirements shall not affect the part number. Unless otherwise specified, the~P 
requirements shall not apply to direct purchase by or direct shipment to the Government. 

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used 
herein are defined in MIL-M-38510,_MIL-STD-1331, and as follows: 

Ground zero voltage potential. 
Current flowing into an input terminal. 
Voltage level at an input terminal. 
Input clamp voltage. 

25 
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6.4 Logistic su~port. Lead materials and finishes (see 3.3) are interchangeable. Un 1 ess 
otherwise spec1fie, microcircuits acquired for Government logistic support will be acquired to 
device class B (see 1.2.2), lead material and finish C (see 3.3). Longer lead lengths and lead 
forming shall not affect the part number. 

6.5 Generic test data. Generic test data may be used to satisfy the requirements of 4.4.3. 
Group C generic test data shall be on date codes no more than one year old and on a die in the same 
microcircuit group (see appendix E of MIL-M-38510) with the same material, design and process and 
from the same plant as the die represented. Group D (see 4.4.4) generic data shall be on date codes 
no more than one year old and on the same package type (see terms, definitions, and symb0ls of 
MIL-M-38510) and from the same plant as the package represented. The vendor is required to retain 
the generic data for a period of not less than 36 months from the date of shipment. 

6.6 Substitutability. The cross-reference information below is presented for the convenience of 
users. Microcircuits covered by this specification will functionally replace the listed 
generic-industry type. Generic-industry microcircuit types may not have equivalent operational
performance characteristics across military temperature rariges or reliability factors eq1Jivalent to 
MIL-M-38510 device types and may have slight µhysical variations in relation to case size. The 
presence of this information shall not be deemed as permitting substitution of generic-industry 
types for MIL-M-38510 types or as a waiver -if any of the provisions of MIL-M-38510. 

Military device Generic-industry 
type type 

01 9300 
02 9328 

6.7 Orderinf guidance. Since the qualification and certification requirements have been removed 
from the speci ication, orders may be placed immediately. 

6.8 Changes from previous issue. Asterisks are not used in this revision to identify changes 
with respect to the previous issue, due to the extensiveness of the changes. 

Custodians: 
Army - ER 
Navy - EC 

Preparing activity: 
Air Force - 17 

Air Force - 17 Agent:
DLA - ES 

Review activities: 
Army - AR, MI 
Navy - OS, SH, TD 

(Project 5962-0959) 

Air Force - 11, 19, 85, 99 
DLA - ES 

User activities: 
Army - SM 
Navy - AS, CG, MC 
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