
MIL-M-38510/219A(USAF) 
QUALIFICATION 15 October 1983 
REQUIREMENTS $0PERsEDING 
REMOVED MIL-M-38510/219(USAF)

19 June 1981 

MILITARY SPECIFICATION 

MICROCIRCUITS, DIGITAL, 4096 BIT, CMOS, 
ULTRAVIOLET ERASABLE, PROGRAMMABLE READ-ONLY 

MEMORY (EPROM), MONOLITHIC SILICON 

This specification is approved for use by the Department of the Air 
Force, and is available for use by all Departments and Agencies 
of the Department of Defense. 

1. SCOPE 

1.1 Scope. This specification covers the detail requirements for monolithic 
silicon, CMOS, erasable, programmable, read-only memory microcircuits which employ
the ultraviolet light erasing technique. One product assurance class and a choice of 
case outline/lead material and finish are provided for each type and are reflected in 
the complete part number. 

1.2 Part number. The part number shall be in accordance with MIL-M-38510. The 
"JAN" or "J" certification mark shall not be used. 

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

Device type Circuit 

01 512 X 8 EPROM 

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: 

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

J D-3 (24-lead, 1/2" x 1-1/4"), dual-in-line package !/ 

1.3 Absolute maximum ratings: 

Supply voltage, Vee l/ - - - - - - - - - - -0.3 to +8.0 V 

All input or output voltages II - -0.3 to +8.0 V 

Operating case temperature range - -55°c to +125•c 

Storage temperature range- - -6s 0 c to +1so 0 c 

Lead temperature (soldering, 10 s) +300°c 

Thermal resistance, junction-to-case (0Jcl 3o•c1w 

Maximum power dissipation, Po- - - - - - - 1.8 Watts de 

Maximum junction temperature (TJ)- 160°c 

!/ Lid shall be transparent to permit ultraviolet light erasure. 

II For absolute maximum ratings, voltage values are with respect to ground, unless 
otherwise specified. Throughout the remainder of this detail specification,
voltage values are with respect to ground. 

ene 1c1a commen s recommen at1ons, a e et1ons an a a 
which may be of use in improving this document should be addressed to: Air 
Development Center, RADC (RBE-2), Griffiss AFB, NY 13441 by using the 
addressed Standardization Document Improvement Proposal loo Form 1426) appearing 
at the end of this document orb letter. 
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1.4 Recommended operating conditions. 

Supply voltage, Vee - - - - - - - +4.5 to +5.5 V 

Minimum high-level input voltage, VIH - - - - - 2.5 V 

Maximum low-level input voltage, VIL- - - - - - 0.8 V 

High-level program input voltage, VIH(PRG)­ 38 to 42 V 

Case operating temperature range- - - - - - -55°c to +125•c 

2. APPLICABLE DOCUMENTS 

2.1 Government specifications and standards. Unless otherwise specified, the 
following specifications, standards, and handbooks, of the issue listed in that 
issue of the Department of Defense Index of Specifications and Standards (DoDISS) 
specified in the solicitation, form a part of this specification to the extent 
specified herein. 

SPECIFICATION 

MILITARY 

MIL-M-38510 Microcircuits, General Specification For 

STANDARD 

MILITARY 

MIL-STD-883 Test Methods and Procedures for Microelectronics 

(Copies of specifications, standards, handbooks, drawings, and publications 
required by manufacturers in connection with specific acquisition functions should 
be obtained from the contracting activity or as directed by the contracting officer.) 

2.2 Order of precedence. In the event of a conflict between the text of this 
specification and the references cited herein, the text of this specification shall 
take precedence. 

3. REQUIREMENTS 

3.1 Detail specification. The individual item requirements shall be in 
accordance with MIL-M-3851O, and as specified herein. 

3.2 Design, construction, and physical dimensions. The design, construction, and 
physical dimensions shall be as specified in Mil-M-38510, and herein. 

3.2.1 Terminal connections. The terminal connections shall be as specified on 
figure 1. 

3.2.2 Function table. 

3.2.2.1 Pro1rammed devices. The requirements for supplying programmed devices 
are not part o this specification. The function table for programmed devices is 
shown on figure 2. 

3.2.3 Functional block diagram. The functional block diagram shall be as 
specified on figure 3. 

3.2.4 Case outline. The case outline shall be in accordance with MIL-M-38510 and 
1.2.3 herein. 

3.3 Lead material and finish. The lead material and finish shall be in 
accordance with MIL-M-38510 (see 6.5). 

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. 
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TABLE I. Electrical performance characteristics. 1/ 
, m1 ts 

Test Symbol Test co~ditions 
0 
2/ -;-,M~,~n,---,-,M~a~x-+ UnitTc= -55 to +125 r 

High-level input 1100 = 4.5 to 5.5 V 2.5 V 
voltage IE 1, s 

I 
IV0o 4.5 to 5.5 v 2.7 V 

I All addresses
I 

Low-level input VIL IVoo = 4.5 to 5.5 v 0.8 V 
voltage I A 11 i nputs 'f1 , S 

I al 1 addresses 
I 

Input leakage current! Im IVIN = 5.5 V, Voo 5.5 V I l+l.O µA 
(any i nput) ...1--..-__-;..1...-----,,-....,................,.--....--..-.------;1~__,..---,1,----...-----.--.-

1 Ill IVoo 5.5 V, VIN o V 1-1.0 I µA
I I I I 
I I 

High-level output I VoHl IIoH -0.2 mA, Vee= 4.5 V 2.4 V 
voltage +1__,...---;..I=------..---,,,-----,.......,-,.,.-----;-..._....,...-;----.--,-,--;-

I VoH2 IIouT=O,Vcc=4.5V 4.49 v 
I I 

Low-1 evel output IIoL = 2.0 mA, Vee= 5.5 V 10.45 V 
voltage I I 

VoL2 11ouT = o, Vee= S.5 v IGND + V 
I 10.01 
I I 

Output leakage l/ IoZH IVouT = 5.5 V, E1 = VIH I +1.0 µA 
IVcc = 5.5 V I 
I I 

I IoZL 0 V -1.0 µA 
I 
I 
I I 

Supply current IIooss IVrN = 5.5 V, Voo = 5.5 V 100 µA 
(standby) I I 

11ccss IV1N 5.5 V, Vee= 5.5 Y 40 µA
I 

Supply current IIoooP If= 1 MHz, (loo+ Ice> 6 mA 
(operating) I 1v00 5.5 v 

I I . 

Input capacitance Ci 7.0 pF 

Output capacitance 10.0 pF 

I 
Access time from f1 TE lLQY ISee figure 4 600 ns 

I 

Outpu1 enable time TSLQV !See figure 4 150 ns 
from S I 

I 

See footnotes at end of table. 
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TABLE I. Electrical eerformance characteristics - Continued. .!.I 
Limits 

Test Symbol Test conditions 2/ Unit 
Tc = -55° to +125°'C' Min Max 

Outpu!_ disable time TE lHQZ See figure 4 150 ns 
from E1 

E1 pulse width ITElHElL See figure 4 150 ns 
(positive) I 

I 

E1 pulse width ITElLElH See figure 4 600 ns 
(negative) I 

I 

Address setup time TAVElL See figure 4 0 ns 

Address hold time TE lLAX See figure 4 100 ns 
from I 1 

Chip enable setup ITE2VE1L See figure 4 0 ns 
time I 

I 

Chip enable hold ITE1LE2X See figure 4 100 ns 
time I 

I 

DC and read mode. Vee Voo•1.1 
y See table I I I for exact pin test conditions. 

ll Connect all address inputs and the 51 input to VrH and measure lozH and 
IozL with the output under test connected through a current meter to the voltage 
specified. 

ii Vpp may be directly connected to Vee except during programming. The supply 
current would then be th~ sum of Ice and Ipp. 

3.5 Electrical test refiuirements. Electrical test requirements shall be as 
specified in table II. Te electrical tests for each subgroup are described in table 
I I I. 

3.6 Marking. Marking shall be in accordance with MIL-M-38510. 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 Processing EPROMS. All testing requirements and quality assurance provisions 
herein shall be satisfied by the manufacturer prior to delivery. 

3.7.1 Erasure of EPROMS. When specified, devices shall be erased in accordance 
with the procedures and characteristics specified in 4.7. 

3.7.2 Proarammability of EPROMS. When specified, devices shall be programmed to 
the specifie pattern using the procedures and characteristics specified in 4.6 and 
table IV. 

3.7.3 Verification of erasure or programmability of EPROMS. When specified, 
devices shall be verified as either programmed to the specified pattern or erased. 
As a minimum, verification shall consist of performing a functional test (subgroup 7) 
to verify that all bits are in the proper state. Any bit that does not verify to be 
in the proper state shall constitute a device failure, and shall be removed from the 
lot. 
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TABLE II. Electrical test requirements. 

!Subgroups (see 
MIL-STD-883 table III 

test requirements Class B 
devices 

Interim electrical parameters (pre burn-in) 1 
(method 5004) 

Final electrical test parameters I 1*,2,3,7*,9 
(method 5004) I 

I 

Group A test requirements (method 5005) 11,2,3,7,8,9, 
I 10,11 
I 

Group C end-point electrical parameters 1,2,3,7,8 
(method 5005) 

Additional electrical subgroups for None 
group C periodic inspection 

Group D end-point electrical parameters 1,2,3,7,8 
(method 5005) 

Notes: 
1. (*) PDA applies to subgroup 1 and 7 (see 4.2c). 

2. Any or all subgroups may be combined when using high-speed testers. 

3. Subgroup 7 and 8 shall consist of verifying the binary count pattern. 

4. For all electrical tests, the device shall be programmed to the pattern 
specified. 

3.8 Microcircuit group assignment. The devices covered by this specification 
shall be in microcircuit group number 42 (see MIL-M-38510, appendix E). 

3.9 Manufacturer eligibilit*. To be eligible to supply microcircuits to this 
specification a manufacturers all 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. 

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

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 conditional criteria shall apply: 

a. Burn-in test (method 1015 of MIL-STD-883). Test condition Dor E, using the 
circuits shown on figure 5, or equivalent. 

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. 
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c. The percent defective allowable (PDA) for class B devices shall be 10 
percent based on failures from group A, subgroups 1 and 7, test after 
cooldown as final electrical test in accordance with method 5004 of 
MIL-STD-883, and with no intervening electrical measurements. If interim 
electrical parameter tests are performed prior to burn-in, failures 
resulting from pre burn-in screening may be excluded from the PDA. If 
interim electrical parameter tests prior to burn-in are omitted, then all 
screening failures shall be included in the PDA. The verified failures of 
group A, subgroups 1 and 7, after burn-in divided by the total number of 
devices submitted for burn-in in that lot shall be used to determine the 
percent defective for that lot, and the lot shall be accepted or rejected 
based on the PDA for the applicable device class. 

d. A programmability test shall be performed when programming the devices using 
a LTPD of 10. 

e. A bit retention test shall be performed prior to burn-in and shall consist 
of the following: 

(1) Program all devices with the complement of the binary count pattern (see 
3.7.2 and 4.2d). 

(2) Verify pattern (see 3.7.3). 
(3) Remove all device terminal connections (including supply voltages). 
(4) Perform a high temperature storage for 48 hours at 150°C. 
(5) Restore device terminal connections. 
(6) Verify pattern (see 3.7.3). 
(7) Erase the pattern and program, devices with a binary count pattern (see

3.7.2).
(8) Verify pattern (see 3.7.3). 
(9) Burn-in (see 4.2a). 

(10) Verify pattern (see 3.7.3) at 25°C, and at 125°C. 

f. After completion of all testing, the devices shall be erased and verified 
prior to delivery (except devices submitted for groups A, B, C, and D 
testing). 

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. 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 may be used to satisfy the requirements for 
group C and D inspections (see 6.7). 

4.4.1 Grou~ A inspection. Group A inspection shall be in accordance with table I 
of method 500 of MIL-STD-883 and as follows: 

a. Tests 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. 

c. All devices selected for testing shall be programmed with a binary count 
pattern. After completion of all testing, the devices shall be erased and 
verified (except devices submitted for groups B, C, and D testing). 
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A7 

A6 

A5 

Aq 

A3 

A2 

Al 

Ao 

Oo 

01 

02 

vss 

CASE J 

1 2Lf VCC 

2 23 As 

3 22 E2 

q 21 s 
5 20 E1 

6 19 Voo 

18 PROGRAM 

8 17 07 

9 16 06 

10 15 05 

11 1 q Oq 

12 13 03 

FIGURE 1. Terminal connections. 
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TIME OUTPUTS NOTES 
REF EI E2• s A a 
-1 H X X X z DEVICE INACTIVE 
0 7t. L X V z CYCLE BEGINS;ADDRESSES,~ LATCHED• 
1 L X X X z INTERNAL OPERATIONS ONLY 
2 L X L X A OUTPUTS ACTIVE UNDER CONTROL OF E1,S 
3 L X L X V OUTPUTS VALID AFTER ACCESS TIME 
If f X L X V READ COMPLETE 
5 H X X X z CYCLE ENDS CSAME AS-1) 

NOTE, SEE FIGURE If FOR TIME REF. 

FIGURE 2. Function table. 
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PROGRAM 

ADRESS 
LATCH 

Dl 
6'+ X 6'+ a:: 

w0a:: 0 ARRAY 
0 

a 
0w 0 a 0000 w

0 0 a0w 
a 0 0 I­
I 

00 
X I­00 ::,-----o a.. 

::> 

D8 

0000000 

Y - DECODER 

FIGURE 3. Function block diagram. 
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READ CYCLE TIMING 

---- TElLElH----

--- TElLQV ---I TE!HEIL J 

VALID 

s 
VIL 

i.- TSLQV r- TElHQZ 

VIH 
Q OUTPUTS I VALID 

VIL 

5V 
PROGRAM ! ! ! ! ! ! ! TIME 

REF -1 0 1 2 3 q 5 

FIGURE 4. Propagation delay time test circuit and waveforms. 

10 



MIL-M-38510/219A(USAF) 

CTO SCOPE) 

s.o voe 

Too---------41-----• 
OUT OUTPUT 

AC TEST LOAD 

NOTES: 
l. CL= 50 pF includes jig and probe capacitance. 
2. Input rise and fall times::._ 20 Ms. 
3. Input pulse levels 0.8 V to 2.5 V. 
4. Timing measurement reference levels: Inputs VIH and VIL' Outputs

8.0 V and 2.0 V. 
5. R, = 2.0 kn ±5%; R2 = 12 kn ±5%. 

= MMD6150 or equivalent.o1 
D2, D3, = MMD7000 or equivalent.D4 

FIGURE 4. Propagation delay time test circuit and waveforms - Continued. 

11 



--

MIL-M-38510/219A(USAF) 

E 1 -
.E2 

A9 -

5.0 Vdc2qA7 - 1 -
2 23 '--A6 

A5 ~ 3 22 
Aq - q 21 ~ s 

5 20A3 - Voo6 19A2 -
7 18 - . 

PROGRAMA1 
A A A R8 

• VVYAo - 8 17Rl R7 
~ AA v·v. 

-vvv 

R2 A A A 
., VVy 

RS
• A A

wVVy 

RLJA• 
• VVy 

R69 16 
A 

INPUTs AA 
--vvv .. 10 15 

.. R3 
~vv,,, 11 1q 

- 12 13 

0 

NOTES: 
l. Rl thru RS= 3.6 kn ±5% when S input is pulsed 

= 1.0 kn ±5% when Sis at VIH ~ 2.5 V. 
2. Input signal characteristics: Amplitude: VIH ~ 2.5 V, VIL.::_ 0.8 V; 

Duty Cycle= 75%; tTHL .::_ 100 Ms and the following PRR (±20%). 
Input PRR Input PRR 

16 kHz.::_ F1 .::_ 100 kHz Fo f 32A5 
= FF output) f 64(F0 A6 F0 

F O = Fl f 2 F O f 128A0 A7 
Al Fa f 2 As Fa f 256 

F O f 4 GNDA2 'f2 
Fa f 8A3 E1 F1 
F O f 16 PROGRAM GNDA4 

s GND 

FIGURE 5. Burn-in and steady state life test circuit. 
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-, r TElHElL 

VJH 

VALID 
ADDRESS, E2 

DATA OUTATA OUTDATA 

TDVPL TPHDX 

sv --VDD 
PROGRAM --ov +VP80G 

-qov h~ 
~TPLPH 

L READ ---l- PROGRAM __j.___ READ _j 

FIGURE 6. Programming waveforms. 
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TABLE III. Group A 

MIL- 1 2 3 4 5 6 7 8 9 10 11 12 13 
Subgroup Symbol STD- Test 

883 no. 
method A7 A6 A5 A4 A3 A2 A1 Ao Oo 01 02 Vss 03 

1 VQHl 3006 1 1_1 11 11 11 11 11 11 11 -0.2 mA GND 
Tc = 25•c 

2 -0.2 mA 

3 -0.2 mA 

4 -0.2 mA 

5 

6 

7 

,. 8 

VQH2 9 o.o mA 

10 0.0 mA 

11 o.o mA 

12 0.0 mA 

13 

14 

15 

It '. 16 • 1 ,, 
' • " 1 , 

Vou 3007 17 21 ?=-1 II II II II II II 2.0 mA 

18 2.0 mA 

19 2.0 mA 

20 2.0 mA 

21 

22 

23 

24 
I 

VQL2 25 0.0 mA 

26 0.0 mA 

27 0.0 mA 

28 0.0 mA 

29 

30 

31 
, 

'' 
, u 32 • , " ' • • ' ' 

See footnotes at end of table III. 
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inspection. 

14 15 16 17 18 19 20 21 22 23 24 Test 1imi ts--
Test Measured 

no. terminal 
04 05 06 07 PGM Voo Ei 'S" ~ As Vee Min Max Unit 

1 2.7 V 4.5 V 0.8 V 0.8 V 0.8 V 1/ 4.5 V Oo 2.4 V 

2 01 

3 02 

4 03 

5 -0.2 mA 04 

6 -0.2 mA 05 

7 -0 .2 mA 06 

8 -0.2 mA 07 ~ 

9 Oo 4.49 

10 01 

11 02 

12 03 

13 0.0 mA 04 

14 o.o mA 05 

15 o.o mA 06 

16 0.0 mA '. ' ' 07 
' 

17 5.5 V II 5.5 V Oo 0.45 

18 01 

19 02 

20 03 

21 2.0 mA 04 

22 2.0 mA 05 

23 2.0 mA 06 

24 2.0 mA 07 ' 
25 Oo 0.01 

26 01 

27 02 

28 03 

29 o.o mA 04 

30 0.0 mA Os 

31 o.o mA 06 

32 o.o mA ~ I~ .~ ' ~ .~ ' 07 ~ ,. 
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TABLE III. Group A 

MIL- 1 2 3 4 5 6 7 8 9 10 11 12 13 
Subgroup Symbol STD- Test 

883 no. 
method A7 A6 A5 A4 A3 A2 A1 Ao Do 01 02 Vss 03 

1 IIH 3010 33 5.5 V GND 
Tc = 25•c 

34 5.5 V 

5.5 V 

36 5.5 V 

37 5.5 V 

38 5.5 V 

39 5.5 V 

5.5 V 

41 

42 

43 

44 

' 

I IL 46 0.0 V 

47 0.0 V 

48 a.a v 
49 0.0 V 

0.0 V 

51 a.a v 

52 a.a v 

53 a.av 
54 

56 

57 

' ' 58 

lorn 59 5.5 V 

5.5 V 

61 5.5 V 

62 5.5 V 

63 

64 

~ 66 ~ 

See footnotes at end of tab Ie I I[. 
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inspection - Continued. 

14 15 16 17 18 19 20 21 22 23 24 Test limits 
Test Measured 

no. terminal 
04 05 06 07 PGM Voo ti ! [z As Vee Min Max Unit 

33 S.S V 5.5 V A7 1.0 µA 

34 A6 

35 A5 

36 A4 

37 A3 

38 A2 

39 A1 

40 Ao 

41 5.5 V As 

42 5.5 V f2 

43 5.5 V ! 

44 5.5 V f1 

45 5.5 V PGM 

46 A7 -1.0 

47 A6 

48 As 

49 A4 

50 A3 

51 A2 

52 A1 

53 Ao 

54 0.0 V As 

55 0.0 V f2 

56 0.0 V ! 
-57 0.0 V E1 

58 0.0 V PGM 

59 2.7 V Oo LO 

60 01 

61 02 

62 03 

63 5.5 V 04 

64 5.5 V 05 

65 5.5 V 06 

66 5.5 V ,1 ,, 07 I , 

17 
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TABLE Ill. Group A 

MIL- 1 2 3 4 5 6 7 8 9 10 11 12 13 
Subgroup Symbol STD- Test 

883 no. 
method A7 A6 A5 A4 A3 A2 A1 Ao Do 01 02 Vss 03 

1 lozL 
Tc£ 25°c 

67 0.0 V GND 

68 0.0 V 

69 0.0 V 

70 0.0 V 

71 

72 

73 

74 

rccsa 3005 75 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V 

Ci ll 3012 76 0.0 V 

77 0.0 V 

78 0.0 V 

79 0.0 V 

80 0.0 V 

81 0.0 V 

82 0.0 V 

83 0.0 V 

84 

85 

86 

I 87 

Co}./ 88 0.0 V 

89 0.0 V 

90 0.0 V 

91 ' 0.0 V 

92 

93 

94 

,r 95 

loose 96 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V GND 

' iooop 97 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V 5.5 V GND 

See footnotes at end of table II I. 
18 



MIL-M-38510/219A(USAF) 

inspection - Continued. 

14 15 16 17 18 19 20 21 22 23 24 Test limits j 
Test Measured 

no. terminal 
04 05 06 07 PGM Voo ti ! ~ A8 Vee Min Max Unit 

67 5.5 V 2. 7 V 5.5 V Oo -1.0 1.0 µA 

68 01 

69 02 

70 03 

71 a.av 04 

72 0.0 V 05 

73 0.0 V 06 

74 0.0 V , ' 07 ' I 

75 ,, 0.0 V Vee 40 " 

76 Ao 7.0 pf 

77 A1 

78 A2 

79 A3 

80 A4 

81 A5 

82 A6 

83 A7 

84 O.O V As 

85 0.0 V E2 

86 0.0 V "S" 

87 0.0 V Ei I~ 

88 Do 10.0 

89 01 

90 02 

91 03 

92 0.0 V 04 

93 0.0 V 05 

94 0.0 V 06 

95 0.0 V 07 u , ' 
96 5.5 V 2.7 V GND 5.5 V 5.5 V Voo 100 µA 

97 5.5 V a.av a.av GND 5.5 V 5.5 V Voo 6 mA 

19 
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TABLE I I I. Group A 

MIL- 1 2 3 4 5 6 7 8 9 10 11 12 
Subgroup Symbol STD- Test 

883 no. 
method A7 A6 A5 A4 A3 A2 A1 Ao Do 01 02 Vss 

2 Same tests, terminal conditions, and 1 imits as in subgroup 1 except Tc c 125'C and test numbers 76 through 95. 

3 Same tests, termi na 1 conditions, and 1 imits as in subgroup 1 except Tc= -55°C and test numbers 76 through 95. 

7 Functional tests 98 !I !I !I !I !I !I !I !I !I !I !I !I 

8 Same tests, terminal conditions, and limits as in subgroup 7 except Tc= l25°C and Tc= -55°C. 

9 
Tc= 2s·c 

TElLQV Fig, 4 99 'ii 'ii 'ii 'ii 'ii 'ii 'ii 'ii 'ii 'ii 'ii GND 

TSLQV 100 

TElHQZ 101 

TElHEll 102 

TEllElH 103 

TAVE ll 104 

TEllAX 105 

TE2VE1L 106 

r TE1LE2X 107 1 ' ' 
., ,, .u 1, ' . '' 

,, ,, ,. 
10 Same tests, termi na 1 conditions, and limits as in subgroup 9 except Tc= +125•c. 

11 Same tests, terminal conditions, and 1 imits as in subgroup 9 except Tc= -55°C. 

ll Before performing electrical tests, a binary count pattern shall be programmed into the devices submitted for acceptance. VJH = 
2.7 V minimum shall be applied to the applicable address pins to set the measured terminal in the proper state for measurement. 

:SJ VJL = 0 .8 V maximum. 

13 
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1_/ Capacitance shall be measured with a suitable instrument that allows approximately O V bias and the ac measurement signal shall be 
small enough to not forward bias the diode and cause erroneous readings. 

!/ Tests shall verify binary count pattern. All bits shall be tested with the following conditions: 

a. Vee= 5.5 v and repeat with Vee= 4.5 v. 
b. Inputs: VJH = 2.5 V =ti= ~1 and Address inputs= 2.7 V. 
c. Outputs: Output voltage shall be either 

1. H = 2.4 V minimum and L = 0.45 V maximum when using a high speed checker double comparator 
2. H 2. 1.0 V and L 5.. 1.0 V when using a high speed checker single comparator 

'i/ Each output shall be connected to the load circuit shown on figure 4 and propagation delay times shall be measured as follows: 

a. Condit ion address inputs Ao thru A7 to set outputs under test to the "L" and other test to "H". 
b. Address inputs to outputs. 

§J See table I herein for supply voltages and test limits. 
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inspection - Continued. 

14 15 16 17 18 19 20 21 22 23 24 Test limits l/ 
Test Measured 

no. terminal 
04 05 06 07 PGM Yoo Ei s t2 As Vee Min Max Unit 

98 ii ii ii ii ii ii ii ii ii ii ii All outputs ii ii 

99 'ii 'ii 'ii 'ii 'ii 'ii §.I §_I GNO 'ii §_I All outputs 600 ns 

100 150 

101 150 

102 150 

103 600 

104 0 

105 100 

106 0 

107 ,, 
'' 

,, ,, 
" " 

100 ', ,, . " " 
, 

" • 
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4.4.2 Grou~ B inspection. Group B inspection shall be in accordance with table II 
of method 500 of MIL-STD-883. 

a. All devices selected for testing shall be programmed with a binary count 
pattern. After completion of all testing, the devices shall be erased and 
verified (except devices submitted for groups C and D testing). 

b. A special subgroup shall be added using a LTPD of 15 for class B. This 
subgroup shall consist of a high voltage test of the input protection 
circuits, VzAP (see 4.9). 

4.4.3 Group C ins~ection. Group C inspection shall be in accordance with 
table III of method005 of MIL-STD-883 and as follows: 

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

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

(1) Test condition Dor E, using the circuit shown on figure 5, or 
equivalent. 

(2) Tc= +125°C, minimum. 
(3) Test duration: 1000 hours, except as permitted by appendix B of 

MIL-M-38510, and method 1005 of MIL-STD-883. 
(4) All devices selected for testing shall be programmed with a binary count 

pattern. After completion of all testing, the devices shall be erased 
and verified (except devices submitted for group D testing). 

c. A reprogrammability test shall be added to group C inspection prior to 
performing the steady state life test (see 4.4.3b). The devices to be 
submitted to the steady state life testing shall be subjected to the 
following tests and examinations: 

(1) Each device in the sample shall be subjected to a m1n1mum of 50 program 
and erase cycles. Each cycle shall consist of the following steps. 

(a) Program all devices with a binary count pattern. 
(b} Verify pattern (see 3.7.3). 
(c) Erase (see 3.7.1). 
(d) Verify pattern (see 3.7.3). 

4.4.4 Grou~ D ins~ection. Group D inspection shall be in accordance with table IV 
of method 500 of MI -STD-883 and as follows: 

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

b. All devices selected for testing shall be programmed with a binary count 
pattern. After completion of all testing, the devices shall be erased and 
verified. 

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 current and positive when flowing 
into the referenced terminal. 
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4.6 Programming erocedure. The following procedures shall be followed when 
programming and ver1ficat1on testing is performed. The waveforms and timing 
relationships shown on figure 6 and the test conditions and limits specified in table 
IV shall be adhered to. 

a. Initially, and after erasure, all bits are in the "H" state (output high). 

b. 

C. 

d. 

e. 

f. 

g. 

h. 

Information is introduced by selectively programming "L" into the desired 
bit locations. A programmed "L" can be changed to an "H" by ultraviolet 
erasure. 

In the program mode, Vee and VDD are tied together to the normal 
operating supply. Hig~ logic levels at all of the appropriate chip inputs 
and outputs must be set at VDD -2 V minimum. Low logic levels must be set 
at Vss +0.8 V maximum. Addressing of the desired location in PROGRAM mode 
is done as in READ mode. Address and data lines are set at the desired 
logic levels, and PROGRAM and chip select (S) pins are set high. The 
address is latched by the downward edge on the strobe line (E1), During 
valid DATA IN time, the PROGRAM pin is pulsed from VDD to -40 v. This 
pulse initiates the programming of the device to the levels set on the data 
outputs. Duty cycle limitations are specified from chip heat dissipation 
considerations. Pulse rise and fall times shall not be faster than 5 µs. 

During programming, the power supply should be capable of limiting peak 
instantaneous current to 100 mA. 

The programming pin is driven from VDD to -40 V (±2 V) by pulses of 20 
milliseconds duration. Program the same location a maximum of five times. 
Pulse rise and fall times of 10 microseconds are recommended. Note that any 
individual location may be programmed at any time. 

Addresses and data should be presented to the device within the recommended 
setup/hold time and high/low logic level margins. 

A verify should be performed on the programmed bit to determine that the bit 
was correctly programmed. Repeat steps a through d for all other bit 
locations to be programmed. 

Reverify all bit locations. 

Any bit that does not verify as in proper state shall be a reject. 

4.7 Erasing procedure. The device may be erased by exposure to high intensity 
0 

short-wave ultraviolet light at a wavelength of 2537A. The recommended integrated 
dose i.e., (UV intensity x exposure time) is 10 W s/cm2. The lamps should be used 
without short-wave filters, and the device to be erased should be placed about one 
inch away from the lamp tubes. For best results it is recommended that the device 
remain inactive for 5 minutes after erasure, before programming. 

4.8 Read mode operation. In a typical READ operation, the address lines are 
latched by a downward edge on the strobe line, E1. The chip must then be selected 
by driving pin 21 (S) low. If the chip has been selected the data outputs become 
valid an access time (TElLQV) after the downward strobe edge. The data outputs 
remain valid until the strobe line is returned to a high level. Both Sand E2 may 
be tied low during the READ cycle. Note that E2 is latched by the downward strobe 
edge, but Sis not. The PROGRAM pin must be tied high to VDD• 
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TABLE IV. Programming characteristics. 

Limits 
Parameter Symbol Test conditions Unit 

Vee= Yoo= 50V *5% 
TA= 25 e Min Max 

Program pin load I I PROG 100 mA 
current I 

I 

Programming pulse IVPROG 38 42 V 
amplitude I 

I 

Vee current I Ice 5 mA 
I 

Yoo current I 100 100 mA 
I 

Address input high VIHA 2.75 V 
voltage 

Address input low VILA 0.8 V 
voltage 

Data input high V1H 2.75 V 
voltage 

Data input low VIL 0.8 V 
voltage 

Program pulse width TPLPH trise = tfall 5 µS 18 22 ms 

Program pulse duty 75% 
cycle 

Data setup time TDVPL 9 µS 

Data hold time TPHDX 9 µS 

Strobe pulse width ITElHElL 150 ns 
I 

Address setup time I TAVElL 0 ns 
I 

Address hold time ITElLElX 100 ns 
I 

Access time TE lLQV 1000 ns 
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4.9 High voltage (Vztp) test of in6ut protection circuits. One input terminal 
of the device under tes {DOT) shall e subjected to a voltage pulse of 150 volts 
from a 100-picofarad source in the following test sequence: 

a. 

b. 

C • 

Measure IIH and IIL at one input terminal of the DUT at 
measurements shall be made in accordance with table III 
limits for a single terminal measurement of IIH and IIL 
µA, maximum. 

25°C. These 
herein. The test 
shall be :1:10 

In the circuit below, charge the capacitor to -150 V. Then, using the same 
terminal of the device as selected above for leakage measurements, switch 
the capacitor to discharge into the device terminal. Then repeat the 
procedure with +150 V (see figure 7.) 

Within 24 hours, repeat the IIH and IIL measurements on the same 
terminal as performed above. At this time DUT exhibiting leakage currents 
in excess of the specified limits is defective. 

POWER 
SUPPLY 

+ 
Rl R2 

o---./VV'I.,+ 

Cl 

Rl = Appropriate current-limiting resistance. 
R2 = 1.5 kn ±5% 
Cl = 100 pF ±20% 

OUT 

Power supply voltage= VzAP = +150 Vdc and -150 Vdc 

FIGURE 7.· High voltage (VZAp) test. 

5. PACKAGING 

5.1 Packa~ing requirements. The requirements for packaging shall be in 
accordance w1th Mll-M-38510. The devices covered by this specification require 
electrostatic protection. 

6. NOTES 

6.1 Notes. The notes specified in MIL-M-38510 are applicable to this 
specification. 

6.2 Intended use. Microcircuits conforming to this specification are intended 
for use for logistic support of existing equipment. 
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6.3 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 in addition to notification to the qualifying 
activity, if applicable. 

e. Requirements for failure analysis (including required test condition of 
method 5003 of MIL-STD-883), corrective action, and reporting of results, 
if applicable. 

f. Requirements for product assurance options. 

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

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

TElLQV -
TSLQV- -
TElHQZ -
TElHElL­
TElLElH­
TAVElL -
TElLAX -
TE2VE1L­
TE1LE2X­
TPLPH- -
TDVPL- -
TPHDX- -

Access time from E1, or program access time 
Output enable time 
~utput disable time 
l1 pulse width (positive), or program strobe pulse width 
E1 pulse width (negative) 
Address setup time 
Address hold time 
Chip enable setup time 
Chip enable hold time 
Program pulse width 
Data setup time for programming 
Data hold time for programming 

6.5 Logistic support. Lead materials and finishes (see 3.3) are inter­
changeable. Unless otherwise specified, microcircuits acquired for Government 
logistic support will be acquired to device class B (see 1.2.2) and lead material 
and finish C (see 3.3). Longer length leads and lead forming shall not affect the 
part number. 

6.6 Handling. CMOS devices must be handled with certain precautions to avoid 
damage due to accumulation of static charge. These CMOS devices are fabricated with 
a silicon gate technology, including input protection, which reduces the 
susceptibility to damage. However; the following handling practices are recommended: 

a. Devices should be handled on benches with conductive and grounded surfaces. 

b. Ground test equipment and tools. 

c. Do not handle devices by the leads. 

d. Store devices in conductive foam or carriers. 

e. Avoid use of plastic, rubber, or silk in MOS area. 

f. Maintain relative humidity above 50 percent, if practical. 
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6.7 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 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 symbols of MIL-M-38510) 
and from the same plant as the package represented. The vendor is required to 
retain generic data for a period of not less than 36 months from the date of 
shipment. 

6.8 Ordering auidance. Since the qualification and certification requirements 
have been remove from the specification, orders may be placed immediately. 

6.9 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 ranges or reliability factors equivalent to MIL-M-38510 device types and 
may have slight physical 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 of any of the provisions of MIL-M-38510. 

Military device 
type 

01 

Generic-industry 
type 

6654 

6.10 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. 

Custodian: 
Air Force - 17 

Review activities: 
Air Force - 11, 19, 85, 99 
DLA - ES 

Agent: 
DLA - ES 

Preparing activity: 
Air Force - 17 

(Project 5962-F647-1) 

*U.S. GOVERNMENT PRINTING OFFICE: 1183 - 706-040/5477 
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