' MIL-M-38510/220A(USAF)

QUALIFICATION 1 er 1983

REQUIREMENTS
REMOVED MIL-M-38510/220(USAF)

26 March 1979
MILITARY SPECIFICATIDN

MICROCIRCUITS, DIGITAL,
8192 BIT, MOS, ULTRAVIOLET ERASABLE
PROGRAMMABLE READ-ONLY MEMORY (EPROM)
MONOLITHIC SILICON

This spectfication is approved for use by Rome Air Development Center,
Department of the Air Force, and is available for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This speciffication covers the detail requirements for monolithic,
silicon, N-channel MOS erasable programmable read-only memory microcircuits which
employ the ultraviolet 1ight erasing technique. One product assurance class and a
choice of case outlines and 1ead 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 except
the “"JAR™ or "J" certification shall not be used.

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

Device type Circuit
01 1024 X 8 Bit EPROM

1.2.2 Device class. The device class shall be the product assurance level as
defined in RIL-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 (24-1ead, 1/2" X 1-1/4" dual-in-line package) 1/
1.3 Absolute maximum ratings.

Supply voltage, Ve 2/- - - = = - = - - - - - -0.3 to 15 V¥
Supply voltage, VYpp Jo = e m e m e e - e - - -0.3 to 20 V¥
Supply voltage, Vsg 2/- - - - - = - = = - - - -0.3 to 15 V¥
A1l 1nput voltages (except program and

€S (PE)) 2/- = = = = = = - = = = = = = - - -0.3 to 15V
Program faputy 2/ - = = =« = = = = - = = - - - -0.3 to 35V
cs (PE) input voTtage 2/- - - - - - - - - - - -0.3 to 20 V

1/ Lid shall be transparent to permit ultraviolet 1ight erasure.

2/ Under absolute maximum ratings, voltage values are with respect to the most nega-
tive supply voltage, Vgg (substrate), unless otherwise noted. Throughout the
remainder of this data sheet, voltage values are with respect to VSS'

Beneficial comments (recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document should be addressed to: Rome Air
Develtopment Center (RBE-Z?. Griffis AFB, NY 13441, by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at the end
of this document or by letter.
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Output voltage (ope

Vgg) = = =« - - =
Operating free-air
Storage temperature
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rating, with respect to

temperature range - - - - -
range- - - - - - - - - - -

Lead temperature {soldering 10 seconds)- - - -

Thermal resistance,
Maximum power dissi

Junction-to-case
pation, Pp &4/- - - - - - -

Maximum junction temperature - - - - - -

1.4

Recommended operating conditions.

Supply voltage, Y¢¢
Supply voltage, Vpp
Supply voltage, Vgp
Supply voltage, V¥
Mintmum high-leve

S1nput voltage, Vyy- - - - -

1Yy
to +100°C 3/
to +125°C

-2 %o
-SS:C
-65.¢C
300°C .
Bgg = 30 C/W
198 wattg dc
Tg = 160°C

+4.5 to *5.5 V dc
+10.8 to *+13.2 Y dc
-4.5 to -5.5 V dc¢
GND

2.4 ¥ dc to Vgg +1

Maximum low-level input voltage, Vi - - - - - Vgs to 0.65 V dc

High-1evel program enable input voltage

VIB(PE) - = - = 1t Toltage. - .- - - 11.4 to_12.6 V
High-Teve! program input voltage, Viy(pr)- - - 25 to 27 V
Low-level program input voltage, Vi (pr) - - - ¥gs to 1 ¥

max < V¥ - 25
THEER) -55°C to +100°C

y
Case ogk£g¥3ng temperature range - - - - - - - -
2. APPLICABLE DOCUMENTS
2.1 Government specifications and standards. Unless otherwise specified, the
following spec!??cag1ons and standards, of the issue listed in that {ssue of the
Department of Defense Index of Specifications and Standards specified in the solici-
tation, 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 pubifcations required
by manufacturers in connection with specific acquisition functions should be obtatined
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
specff1ca€10n ans the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS
3.1 The individual {item requirements shall be in accordance

Detail specifications.
with HIE-H-!EB!B. and as specified herein.
3.2 Design, construction, and physical dimensions. The design, construction, and
physicaYl dimensions shall be as specified 1n NYC-W-38510, and herein.

3.2.1 Terminal connections. Terminal connections shall be as specified on figure

1.

3/ For application when sustained temperature excursions greater than 100°C will
occur, periodic reprogramming is recommended.
4/ Must withstand the added Pp due to short circuit test (e.g. Igs).
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3.2.2 Truth table.

3.2.2.1 Unprogrammed or erased devices.
shall be as specif‘ea on figure 2.

3.2.2.2 Pro?rgmged gevices. The requirements for supplying programmed devices are
not part of s specC cation.

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

3.2.4 §ghe¥’;1i circuits. The schematic circuits shall be submitted to the
qualifying activity as 2 prerequisite for qualification. Al manufacturer's
schematics shall be mafntained and available upon rsquest.

3.2.5 Case outlines. Case outlines shall be in accordance with MIL-M-38510 and
1.2.3 herein.

3.3 Lead §!¥5r1|1 geg #4nish. Lead material and finish shall be {n accordance
with MIL-FM- seée b.d).

3,4 Electrical rformance characteristics. The electrical performance
cnnrnctori:%!cs are as sp.ci?!oa Th table 1, and apply over the ful1 recommended case

n ta
operating temperature range, unless otherwise specified.

3.6 gllqgriggl ;*** r;agjggmgngl. Electrical tast requirements shall be as
specifie n table . ® supgroups of table Il which constitute the minimum
electrical test requirements for screening and quality conformance, by device class,
are specified 1n table II,

3.6 u*;héng. Marking shall be {n accordance with MIL-M-3B510. At the option of
the manufscturer, marking of the country of or1g1n may be omitted from the body of
the microcircuit, but shall be retained on the nitial container. The “JAN* or "J"
certiffcatfon mark shall not be used.

3.7 Pro$¥g§1gg EP50H§. A1l testing requirements and quality assurance provisions
herein sha e satisTled by the manufacturer prior to delivery.

3.7.1 Erasure of EPROMS. When specified, devices shal! be erased in accordance
with the procedures and characteristics specified in 4.8,

3,7.2 Programmabilt of EPROMS. When specified, devices shall be programmed to
:h;1sp?siTTe§'ﬁEEEerd ué1ﬁ3 Thé procedures and characteristics specified in 4.7 and
able .

The truth table for unprogrammed devices

3.7.3 Verification of erasure or pro rammability of EPROMS. When specified,
devices sha e ver ed as e er programme [ e spec ed pattern or erased. As
a minimum, verificatfion 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 faitlure, and shall be removed from the lot.

3.8 Microcircuit group assignment. The devices covered by this specification
shall be In microcircult group number 27 (see MIL-M-38510 appendix E).

3.9 Manufacturer eligibility. To be eligible to supply microcircuits to this
spec1f1cet50n a manufacturer sﬁal! have a manufacturer certification in accordance
with MIL-M-38510 for at least one line, not necessarfly the 1ine producing the device
type described herein.

3.10 Cirsifiglgion. Certification in accordance with MIL-M-38510 1s not required
for this device.

4, QUALITY ASSURANCE PROYISIONS

4.1 nd in tion. Sampling and inspection pracedures shall be in
accordance w M= and methods 5005 and 5007 of MIL-STD-883, except as
modified herein.



TABLE I. Electrical performance characteristics.
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| | ] CondTtions 1 Limits [ !
| Test | Symbol | Unless otherwise specified, | T | Unft 1
: : | Tc = -55°C to +100°C Min : Max II :
{ High 1 1 t 1| v, ¥, 4.5V, ¥ -4.5Y 3.7 |r : Volt :
gh level outpu = 4. B = . olts
| voltage | oHl |v§§ = 10.8 i, = 2,4V | | | |
: : IoH = -100 wA, ¥gg = GND } ; }
i i . |z 1 | vees |
High level output Vou2 Vee = 4.5V, Vgg = -4.5 V, 2.4 Volts
| voltage | {Vpp = 10.8 V, %ﬁ = 2.4V, 1 | | !
: I Iloﬂ = -1.0 mA, Vg5 = GND | | : =
| 1 | ! |
{ Low Yevel output VoL |Vec = 5.6 ¥, Vgg = -5.5 V, 0.45 | Volts |
| voltage IVGS = 13.2 V, Ugy = 0.65 V | |
: :lOL = 1.6 M, VSS = GND } ||
I 1 I |
| Output leakage current ILg 2/ IV = 5.5V, VYgg = -5.5 ¥, | I 10 | uA 1
| - 13.2 ¥, Voyy = 5.5 V, I | i I
! w??pc) C 2.0 e, veg = oND | | i i
| T | I 1 |
! High level input I Iy IMdress and progum enable (TS(PE)), ! i 10 | uwA |
| current I Sca55v g=-55Y, Vpp = ! | | |
| | 2y Ve BT i o B, | | | |
| | |P = | i | |
I l | i | | |
| 1 | 1 { 1
| Low level fmput current | Iy Address and program enable (TS(PE)), | | 10 | uA
: oy Uyn 265 ¥ Ve e l { ||
' p ; GNI') IN = Y. » ¥SS = |
| !
] l
| Output short circuit 11 3/ IVpg = 5.5 Bg = -5.5 V, ¥pp = | I -30 |nmA
{ current | 0s = 1132 v, CS(PE) = 0.65 V, vmo. 2.4 v, | | |
I Your = GND, Vgs = GND I |
| ' |
]
: Supply currents : Ipp I¥ge = 5.5V, Vgg = =5.5 V, } : 80 = mA {
} { Tcc }VDD = 13,2V, Yy = 2.4 Y, : : 5 | mA :
{ : Tes JTS(PE) = GND, Outputs = open, Vg5 = GND % : [ 'I ™A =
} I ] 1 1 |
{ Propagation delay times ‘ = = I = :
| TS(PE) to unprogrammed | tpzy |Vcc =550V, Vgg = -5.5V, | 20 1 160 1lns |
| outputs | P = 13,2 V, Sés GND, C|_ = 100 | | | |
| | lp Address and US(PE): tyy = t1py | | | |
| e o
| Crz ISee figure 4. (TS(PE) = GND for tp y | I 180 1 ns |
i 1 land tpy only) | ] | |
| | | | | | |
i 1 ! ! | I |
| TS(PE) to programmed | tpz 1 Il 2 1| 160 | ns |
| outputs ! | | | ] [
I NI il R

See footnotes at end of table.
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TABLE 1. Electrical performance characteristics 1/ - Continued.

| ] T Conditions Uinits ]

{ Test | Symbol | Unless otherwise sgecjfied. ! Unit |

{ | | Te » -55°C to +100 C MNin | MNax :

| | ] |

1 | 1 1} 1 i

} Propagation delay times { : [ l‘ | :

| Address inputs to | t Yoo = 5.5 ¥, ¥ -5.5V, ¥ 75 450 ns |

| outputs (access time) | PLK |1§‘fz Vv, Vg = %Z € = 180 EF - |

{ { tPHL legress and CS(PE): tyur = tTLH : i 4 ns l'

-20 ns

| 1 See figure 4. (US(PE) « GND for tpiyy | I

{ Read cycle time l' teird) I‘and tpyL only) ‘! 450 ns l

| | | i

| Output invalid from | tpyx | it o | | ns

| address change ] | 1 | |

| ] { | f |

i ¥ ) 1 ] 1

| TS(PE) to unprogrammed | tpzi | i 2 160 | ns

| outputs | | | | ]

| f | | |

% } tpHz || } 20 160 ns

IH!S(PE) d l| =v 4.5V, ¥ 4,5 ¥ 20 160 {
to programme t = 4, = -4.5Y, ns

| outputs ! PLL Ivcc - 10.8 V, gs = GND, C = i

: ! 18% P telad) = 20 | 20 | 160 |

t telcs) » telad) = ns, See figure ns

| T2 i ;&(Pit = GND for tp y and tpy :

| only

| Address inputs to out- | tp y 75 450 ns |

: puts {access time) ! ! }

;

| tpHL I l 75 450 ns ‘

| i |

| Read cycle time te(rd) | 450 ns \

| | | |

| Output invalid address tpyx | | © ns |

! change } g :

[ ol
~~

DC and read mode.

i
~

Connect all address inputs and the

test connected through a current meter to the voltage specified.

3/ Condition the address inputs to set the output under test indi
table to its high voltage state and measure Igg with the outpu

through a current meter.

TS(PE) input to Vyy and measure Ijg with the output under

cated "H" per the checkerboard truth
t under test connected to a ground
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4.2 Sfrﬁgn!gg. Screening shall be in accordance with method 5004 of MIL-STD-883,
and sha e conducted on all devices prior to quality conformance inspection. The
following conditiona) criteria shall apply:

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

b. Interim and final electrical test parameters shall be as specified 1n tabdle
11, except interim slectrical parameters test prior to burn-in {s optional
at the discretion of the manufacturer.

c. Percent defective allowadble (PDA). The PDA for class B devices shall be 10
percent based on failures from group A, subgroups 1 and 7, tast after
cooldown as final electrical test in accordance with method 8004 of
MIL-STD-883, and with no intervening electrical measurements. 1f interim
electrical parameter tests are performed prior to burn-in, failures
resulting from pre-burn-in screening may be excluded from the PDA. 1f
interim electrical parameter tests prior to burn=-in are omitted, then all
screening faflures shall be included in the PDA., The verified $aflures of
group A, subgroups 1 and 7, after burn-in divided by the total number of
devices submitted for burn-in in that lot shal) be used to determine the
percent defective for that lot, and the 1ot 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 an LTPD of 10.

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

1. Program a1l devices with the complement of the binary count pattern
(see 3.7.2 and 4.34d).

2, Verify pattern {(see 3.7.3). ™

3. Remove all device termina) connections (1ncluding supply voltages).
4, Perform a high temperature storage for 48 hours at 150°¢C.

s, Restore device terminal connections.

6. Verify pattarn (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 4,3a).
10. Verify pattern (see 3.7.3) at 25°C, and at 125°C.

f. After completion of all testing, the davices shall be erased and verified
prior to delivery (except devices submitted for groups A, 8, C, and D

testing).
4.3 Qualification ingpection. Qualification inspection is not required.
4.4 ] o i . Quality conformance tnspection shal) be in

accordance w -Me . nspections to be performed shall be those specified in
method 5008 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 requiremants for group

C and D {nspections (see 6.7).
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TABLE 11. Electrical test reguirements.

Sub?roups (see
MIL-STD-883 table 111}

test requirements

Class B devices

e o T — . T — T T ) S o — S S—— . ST S — S o At — —— s S b

(method 5005)

! i
| |
| |
| |
{ ]
| |
| i
] |
Interim electrical parameters { 1 |
(pre burn-in) (method 5004) { %
1 |
Final electrical test parameters | 1*,2,3,7*,9 }
(method 5004) = Il
| |
Group A test requirements ! 1,2,3,7,8, |
(method 5005} ‘ 9,10,11 =
] |
Group C end point electrical ! 1,2,3,7,8 |
parameters (method 5005) | |
| |
1
Additional electrical subgroups for | None |
group C periodic inspection § |
; :
Group D end point electrical parameters } 1,2,3,7,8 E
| I

ND

1.
2.
3.
4.

TES:

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

Any or all subgroups may be combined when using high-speed testers.
Subgroup 7 and B shall consist of verifying the binary count pattern.
For all electrical tests, the device shall be programmed to the
pattern specified.

4.4.1 Group A inspection. Group A fnspecttion shall be in accordance with table 1
method 5009 og HTE-EF5-883 and as follows:

a.

bl

Tes

Sub
omi

Al

ts shall be as specified in table Il.

group 4, 5, and 6 of table 1 of method 5005 of MIL-STD-883 shall be
tted.

devices selected for testing shall be programmed with a binary count

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

4.4.2 Group B inspection. Group B {nspection shall be in accordance with table II
SEUE of n]l -STB-K

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

verified {except devices submitted for group ¢ and D testing).

of method
a. Al
pat
b. A'S
c.
pro

pectial subgroup shall be added using an LTPD of 15 for classes s, 8, and
This subgroup shall consist of a high voltage test of the input
tection circuits, Vzap (see 4.9).

ey
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(TOP VIEW)
| u 24
2 23
3 22
4 21
5 20
6 19
7 18
8 17
9 16
e 15
H 14
12 13

CS(PE)
Voo

PROGRAM

FIGURE 1. Terminal connections.
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Truth table (unprogrammed) 1/

Word Inputs Outputs 2(
number Program TS(PE) AgAs%Asﬁ‘k3A2A1 Ao °8Q7°5°5°4Q 3Q2Q1
X VSS L - X »| HHHHHHHH
X VSS H  — X > | @—HI"T e

NOTES:
1/ Positive togic: H = high logic level, L = Yow logic level,
X = irrelevant, HI-Z = high-impedance state.

2/ Outputs have internal active puli-ups.

FIGURE 2. Tryth table (unprogremmed devices).
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DATA OUTPUTS
0, 0, G 0, Og Og 07 0g

e CHIP SELECT N
CsS/PE C LOGIC OUTPUT BUFFERS
i !
2 O— DECODER ¢ GATING
Ay O =
ADDRESS (A4 O —'i——‘ii
Ag O— i :
A7 O— DECODER ' ROM ARRAY
Ag O—l !
Ay O— SEE—
NOTES:

1. Au = Jeast significant address bit; Ag = most significant address bit.
2. t)1 = Jeast significant data output bit; 08 = most significant data output bit.

FIGURE 3. Functtonal block diagram.

10
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&S (PE) INPUTS TO OUTPUTS

NOTES:
1. cL = 100 pF and tncludes §1g and probe capacitance.
& Lt 5400 TTL gate or equivalent.

FIGURE 4.

Pro tion delay tims test ircuit and waveforms.

n

5.0 VDC
(TO SCOPE)
TO Zy
DUT OUTPUT 1
CP
2.4V
2.0V
ADDRESS
INPUTS
65V 8V
2.4V
TS (PE) 2.0v
INPUT 8y
65V - -
LPZ" ‘- OVos .8V N trPHZ
e VOHZ ‘ AVo'.SV
UNPROGRAMMED v K L) .}___.j(
OUTPUTS OoH —T 3
——’QPZL Loz —— 14__
Vowuz
PROGRAMME D 2.4V
OUTPUTS 8V
VoL
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2.4V
2.0V
ADDRESS
INPUTS
.8
0.65 V 0.8v
2.4v — Upyx
CS (PE)
INPUT 0.8 V
0.65V
fe———— L PLH —
Vouz —_
VoH
DATA
OUTPUTS
VoL
- t’PHL

ADDRESS INPUTS TO OUTPUTS

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

12
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CS(PE) O—
Ag O
Ag O
A7 O 1 24 ﬂ—-b 5.0 VDC
Ag O— 2 23
Ag O~ 3 22
Ag O 4 2l — 5.0 VDC
Az O— 5 20
Az O 6 DUT 19 12 VDC
Al O 7 t8
Ap O 8 17
R! 9 16 —n
INPUTS R2
V- 10 15 —A NV
R3 i 14
r—-lz 13
1
NOTES :

1. R1 thru R8 = 3.6 ka +5.0% when TS(PE) input is pulsed:
= 1.0 kQ +5.0% when CS(PE) is at Vq, > 2.2 V
2. Input signal characteristics: amplitude: VIM > 2.4V, VIL <0.4

v;

duty cycle' = 50%;tml_ = tTLH'S 100 ns and the following PRR (£20%):

Input PRR Input " BRR_
Ay 16 kHz < f < 100 kHz Ay fo + 128
A fo+ 2 Ag fo + 256
R, fg+ 8 Ay fo + 512 _
A, fo + 8 [ f0 = 1024 (pulse mode)
A, fg+ 16

AS : fo < 32
A6 fo = b4

0
E(PE)- Vin (de-select mode)

3. Device under test may be operated with TS(PE) input pulsed or at V.,

FIGURE 5. Burn-in and operation 14fe test circuilt.

13
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! OF N PROGRAM LOOPS ——®1@—READ ——3»
(AFTER N

teoH e PRGM LOOPS)
Vinw 0.8V rs fralialiedils Sivaldunlivatinging
cs;lt'tE) / 065V
‘ -
“. —» _ ~—losy ; —»{  |&—NOTE |
' ADDRESS |
ADDRESS ADDRESS O ADDRESS 102 ADDRESS O
t tan —> |— | —
—P{ fg— AS A «—{ tacc e

V'H 2.4 4)(/[ - 5/(— -

DATA ' DATA OUT | DATA OUT
o8 INVALID | VALID
ViL I 45— §—
oS 'DR—’- le—' DH
{PR —gl 'q_’Pw_..i «— ! PF — | DPR —

ViHp 7545
PROGRAM
PULSE

0.65V - - )
ViL
NOTES:

1. The TS(PE) transition must occur after the program pulse transition and before the

address transition.
2. See 4.7 herein for programming procedure.

FIGURE 6. Programming waveforms.

14
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MIL-M-38510/220A(USAF)

4.4.3 Group C fnspection. Group C fnspection shall be in accordance with table 1I
of method 5555 of HIE-§T5—583 and as follows:

a. End point electrical parameters shal!l be as specified in table II.
b. Steady state 1ife test (method 1005 of MIL-STD-883) condfitions:

1. Test condition D or E using the circuit shown on figure 5, or
equivalent.

2. T, = +100°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. A1l 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).

¢. A reprogrammability test shall be added to group C inspection prior to
performing the steady state 11ife test (see 4.4.3b). The devices to be

submitted to the steady state 1ife testing shall be subjected to the
following tests and examinations:

1. Each device in the sample shall be subjected to a2 minimum of 50
program and erase cycles. Each cycle shall constist 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 Group D inspection. 6&roup D inspectfon shall be in accordance with table IV
of method SUUE of H!E—STB-BS3 and as follows:

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

b. A1l 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 1nsseg§10n. Methods of inspection shall be as specified in the
appropriate tabies and as follows:

4,5.1 Vo1ta?e gEd gurrent. A1l voltages given are referenced to the microcircuit
ground terminal. urrents given are conventional current and positive when flowing
into the referenced terminal.

4.6 Packing inspection. The sampling and inspection of the preservation-packaging,
packing and container marking shall be im accordance with the requirements of
MIL-M-38510, except that the rough-handling test shall not apply.

4.7 Programmin rocedure. The followfng procedures shall be followed when
programming and vergf1cuf!on testing ts performed. The waveforms and timing relation-
ships shown in figure 6 and the test conditfons and 1imits specified in table IV
shal)l be adhered to.

a. Initially, and after each erasure, all bits are in the "H" state (output
high). Information 1s introduced by selectively programming "L" into the
desired bit locations. A programmed “L" can only be changed to an "H" by

ultraviolet 1ight erasure.
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MIL-M-3B510/220A(USAF)

b. The circuit is set up for programming operation by raising the TS(PE) input
(pin 20) to *12 V. The word address 1s selected in the same manner as in
the read mode. Data to be programmed, 8-bits in parallel, are presented to
the data 1ines (Q1-Qg). Logic levels for address and data lines, and
the supply voltages are the same as for the read mode. After address and
data set up, one program pulse per address is applied to the program input
(pin 18). One pass through all addresses is defined as a progranm loo0p.

The number of loops (N} required is a function of the program pulse width
{(tpW) according to N x tpk > 100 ms.

¢c. The width of the program pulse is from 0.1 to 1 ms. The number of 1oops
(N) is from a minimum of 100 (tpW = 1 ms) to greater than 1,000 (tpW = 0.1
ms). There must be N successive loops through all 1,024 addresses. 1t s
not permitted to apply N program pulses to an address and then change to
the next address to be programmed. Caution should be observed regarding
the end of a program sequence. The TSI{PE) falling edge transition must
occur before the first address transition when changing from a program to a
read cycle. The program pin should also be pulled down to ViLp with an
active instead of a passive device. This pin will source 2 small amount of
current (I p) when (PE} is at Vyyy (12 V) and the program pulse is

at Vipp-
d. Programming examples fusing N x tpW > 100 ms):

Example 1: A1l 8,192 bits are to be programmed with a 0.5 ms program pulse
width. The minimum number of program lo0ps {s 200. One program
loop consists of words 0 to 1,023.

Example 2: Words D to 100 and 500 to 600 are to be programmed. A1l other
bits are "don't care”. The program pulse width is 0.75 ms.
The minimum number of program loops is 133. One program 1o0p
consists of words O to 1,023. The data entered into the “don't
care” bits should be all H's.

Example 3: Same requirements as example 2 but the PROM is now to be updated
to include data for words 750 to 770. The minimum number of
program loops is 133. One program loop consists of words 0 to
1,023. The data entered into the “don't care” bits should be
all H's. Addresses O to 100 and 500 to 600 must be reprogrammed
with thefr original data pattern.

4.8 Erasin rocedure. The device is erased by exgosure to high intensity short
wave u1Erav1oqe% TIght at a wavelength of 253.7 nm. he recommended integrated dose

{(i.e., UY intensity x exposure time) is 15 W-s/cmé. An example of an ultraviolet
source which can erase the device in 30 minutes is the model 552 short wave
ultraviolet lamp. The lamp should be used without short wave filters and the EPRDM
should be placed about 1 inch away from the tamp tubes. After erasure all bits are
in the high state.

4.9 High voltage (V test of input protection circuits. One input terminal
of the device under test iDUT) shall be subjected to a voltage puise of 150 volts
from a 100-picofarad source in the following test sequence:

a. Measure lyy and I3, at one input terminal of the DUT at 25°C. Also
measure Ipg at 25 t. These measurements shall be made in accordance with
table 111 Berein. The test 1imits for a single terminal measurement of
Ity and 1 shall be £10 uA, maximum.

b. 1In 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).

c. Within 24 hours, repeat the Igp measurement and Iiy and

I
measurements on the same term nal as performed above. At %his time a DUT
exhibiting leakage currents in excess of the specified Timits is defective.
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FIGURE 7. High voltage ‘VZAP) test.
TABLE IY. Programming chargcteristics.
i T | 1
| Limits
Parameter Symbo) | Conditions Units
Min |Max
v « 5,0V, Vgg = -5,0 V, ¥V 12 v
vi§ - o'y, t§ 3.0V mih, 03, = 0.65
max, Yipw ? )) = 12 V¥ 58 Tc s +25°C
Program pulse |1iyp Vigp = 26 o1 V¥ 40 | mA
high current
Program pulse |I1Lp Yiep = OV, Vigp - YiLp = 25 V min 3| mA
low current
! 1
1 |
Address setup |tas | 10 | us
Lime | ! ! ]
ItS(FE) setup Itcss 10 [ us
time
Data setup tps 10 us
time ] ! | !
1 |See figure 6 and 4.7 | |
Address hold ltay | 11 1 us
time 1/ ]
TS(PE) hold teH 0.5 us
lime
Data hold time|tpy 1 us

MIL-M-38510/220A(USAF)

POWER
SUPPLY

R2

MV

— N
TO DUT

Ry

Power supply voltage = Vz.p

=1
/I\-Cl

= Appropriate current-limiting resistance
RZ = 1.5 k0 £5%.
€Y = 100 pF 220%.

= 4150 Vdc and -150 Vdc.

See footnote at end of table.
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MIL-M-38510/220A(USAF)

TABLE 1Y. Programming characteristics - Continued.

| 1 1 I | |
| | \ | Limits | |
| Parameter |Symbol | Conditions | | funtts|
| | i {Min IMax | |
l 1 ‘V 5.0 ¥, ¥ 5.0 ¥, ¥ 12 v } } % }
! = . , B = ~9- s = »
' l lvgg = 0 Vl ¥ B- 3.0 v m1n, QD = 0.65 . ‘ l ‘ l
| { Inax, Vi (c8PE)Y . 12 v 455, Tc = +25°C Lo |
| | | ! i |
iChip deselect |tpF |5ee 4.7 i o 1120 | ns |
|to output | 1 | | |
1float delay | | | | |
| | | l |
1 ] | ] |
|Program to tDPR ] 10 us
‘read delay =
i { |
|Program pulse |tpy jo0.1 11.0 | ms |
jwidth | ( [ | |
| | | | 1
| | ]See figure 6 and 4.7 | l
|Program pulse |tpr Io.5 12.0 us
}rise time }
I Yse ltpr | lo.5 2.0 '|
rogram pulse . . us
Ifall time ! PF ! ! |

1/ Minimum time from data input stop to address 1023 change is 0 ns.

5. PACKAGING

5.1 Pac ing requirements. The requirements for packaging shall be in accordancs
with MIE-HjEQSTG. *He devices covered by this spectfication 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 conform1n? to this specification are intended for
use for GBovernment microcircuit applications (original equipment) and logistic
purposes.

6.3 Ordering data. The contract 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 1ot to be supplied with each
shipment by the device manufacturer, {f applicable.

¢. Requirement for certificate of compliance, if applicabdle.

d. Requirements for notification of change of product or process to procuring
activity in addition to notification to the qualifying activity, if
applicabile.

e. Requirements for packaging and packing.
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f. Requirements for failure analysis (1ncluding required test condftion of
MlL;fTD-?B:. method 5003), corrective action and reporting of results, if
applicabie.

g. Requirements for product assurance options.
h. Reguirements for carriers, special lead lengths or lead forming, if
applicable. These requirements shal) 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, s;mbols, %nd d*fgﬁii1§$ﬁ. The abbreviations, symbols, and
definitions use erein are define n - -1313, MIL-S5TD-1331, and as follows:

te{rd)- = = = - - = - e = =« == =« « Read cycie time
tpyx- - = = =~ - = - = - - =« = = - = Dutput invalid address change
VIN - - = === 2 = = = === == - - - Yoltage level at an input terminal

Ijy = = ~ = == = === == === Current flowing 1nto an input terminal

6.5 L%ﬁ1§;1g sypport. Lead materials and finishes (see 3.3) are interchengeable.
Unless otherwise specitied, microcircuits procured for Government logistic support
will be procured to device class B {see 1.2.2), and lead material and finish C (see
3.3). Longer length and lead forming shall not affect the part number.

6.6 Handling. MOS desvices must be handled with certain precautions to avoid damage
due to nccumuiation to static charge. Input protective devices have been designed in
the chip to minimize the effect of this static buildup. However, the following
handling practices are recommended:

a. Devices should be handled on benches with conductive and grounded surface.
b. Ground test equipment and tools.

¢c. Do not handle devices by the leads.

d. Store devices in conductive foam or carriers.

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

f. Maintain relative humidity above 50 percent, {f practical.

6.7 Generic test data. Generic test data may be used to satisfy the requirements
of 4.4.3. Group E generic test data shall be on date codes no more than one year old
and on a die 1n the same microcircuit group (see appendix E of MIL-M-38510) with the
same materfal, 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 packaged represented. The vendor 1s required to retain generic
data for a period of not less than 36 months from the date of shipment.

6.8 Ordering ggig;nge. Since the qualification and certification requirements
have been remove rom the specification, orders may be placed immediately.

6.9 Changes frg¥ ﬁrgxigg! jgsue. Asterisks are not used in this revision to
1gent1fy changes with respect to the previous issue due to the extensiveness of the
changes.
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6.10 Substitutability. The cross-reference informatfon below is presented for the
convenience of users., ﬁfcrocircuits covered by this specification will functionally
replace the 1isted generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or relfability factors equivalent to MIL-M-38510 device types and
may have slight physical variations ifn 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 watver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 2708

Custodian:

Preparing activity:
Air Force - 17

Afr Force - 17

Review activities: {Project 5962-F647-2)
Air Force - 11, 19, 85, 99

DLA - ES

Agent:
DLA - ES
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