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1, SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance with
1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN
devices".

1.2 Part number. The complete part number shall be as shown in the following example:

5962-87744 01 Q X
| | N T
| | | |
Drawing number Device type Case outline Lead finish per
(1.2.1 (1.2.2) MIL-M-38510

1.2.1 Device types. The device types shall identify the circuit function as follows:

Device type Generic number Circuit function Access time
01 (See 6.4) 1M (64K x 16) UVEPROM 200 ns
02 (See 6.4) 1M (64K x 16) UVEPROM 250 ns

1.2.2 Case outline. The case outline shall be as designated in appendix C of MIL-M-38510, and as
follows:

Outline letter Case outline
Q D-5 (40-1ead, 9/16" x 2 1/16"), dual-in-line
package 1/
1.3 Absolute maximum ratings.
Storage temperature - - - - - - - = = = = = = = = - = - -65°C to +125°C
A1l input or output voltage with respect to ground - - -0.6 V dc to +6.25 V dc
Voltage on Ag with resgect toground - - - - - - - - - -0.6 V dc to *+13.0 V dc
Vpp supply voltage with respect to ground
during programming - - - - - - - - - - = - - = - - - -0.6 V dc to *+14.0 V dc
Vcc supply voltage with respect to ground - - - - - - - -0.6 V dc to +7.0 ¥V dc
Power dissipation (Pp) - - - - = - - - - - - - - - - - 1.1 W
Lead temperature (soldering, 10 seconds) - - - - - - - +300 C
Thermal resistance, junction-to-case (0Oyc)
Case @ - - = = = = = = = ¢ = = & = = == - -~ - See MIL-M-38510, appendix c
Junction temperature (Ty) - = = = - - = = = - - - - - - +200 C
1.4 Recommended operating conditions.
Case operating temperature range {Tg) - - - - - = - - - -55°C to +125°C
Supply voltage {Vgg) - - - - =« - -=-- - - - - - 5 V dc 210%

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

<)
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2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the following specification
and standard, of the Tssue Tisted Tn that Tssue of the Department of Defense Index of Specifications
and Standards specified in the solicitation, form a part of this drawing 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 the specification and standard required by manufacturers in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by the

contracting activity.) "

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

3. REQUIREMENTS

3.1 Item requirements. The individual item requirements shall be in accordance with 1.2.1 of
MIL-STD-8E3, “grovis1ons for the use of MIL-STD-883 in conjunction with compliant non-JAN devices” and
as specified herein,

3.2 Design, construction, and physical dimensions. The design, construction, and physical
dimensions shall be as specified in MIL-M-385I0 and herein.

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

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

3.2.2.1 Unprogrammed or erased devices. The truth table for unprogrammed devices shall be as
specified on figure Z.

3.2.2.2 Programmed devices. The requirements for supplying programmed devices are not part of this
drawing.

3.2.3 Block diagram. The block diagram shall be as specified on figure 3.
3.2.4 Case outline. The case outline shall be in accordance with 1.2.2 herein.
3.3 Electrical performance characteristics. Unless otherwise specified, the electrical performance

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

3.4 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be
marked with f%e part number listed in 1.2 herein. In addition, the manufacturer's part number may also
be marked as 1isted in 6.4 herein.
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TABLE I. Electrical performance characteristics.
1 | I | ] |
Test ISymbol | Londitions | | Group A [Device | Limits | Unit
| | -55°C < T < +125°C | subgroups| types | |
| | Voo = 5 V #10% | | | Min | Max
| | unless otherwise specified | i |
I I | T T I
Input load current {ILI }Ym =5.5YV = 1,2,3 : All } 1 pA
[ | | | |
Output leakage 1T o {Your = 5.5V 1,2,3 Al 1 uA
current | |
| |
Vpp load current Ippy IVpp = 6.5V ,2,3 | A1 | 1 uA
read
Vec current standby |Igg TE = Viy 1,2,3 Al 50 mA
Vce current active Icc CE = OF = VyI_ 1,2,3 Al 200 mA
Input lTow voltage VL | | 1,2,3 | A1 | -0.1] 0.8] Vv
| | I (1) | |
| | | | | |
| [ |
Input high voltage VIH i 1,2,3 : All 2.0 Vic } v
+
| i | | 17 |
| | | | |
I | I } ]
Output low voltage }VOL }IOL = 2.1 mA } 1,2,3 = Al : II 0.45I v
| I I [ I T |
Output high voltage ,VOH IIOH = -400 pA { 1,2,3 { A1 |I 2.0 v
I ]T °c 1 l 4 { 1 II | |
Input capacitance C1 c = *25 f=1Miz Al 6 pF
! ¥, -0 | [ |
Output capacitance co'fT Te = +25°C, f = 1 MHz 4 AN 12 pF
1/ YouT =0 V
Vpp input ICypp  ITc = +25°C, f = 1 MHz 4 AN 125 pF
capacitance i 1/ =Vpp =0V ‘// ]
I T I T
Address to output Itacc 1See figures 4 and 5 | 9,10,11 | 01 | \\ 1200 \| ns
delay | | | | 02 | 1260 )| ns
: = | | | \L |
| 1 I 1
TE to output delay it |See figures 4 and 5 | 9,10,11 | 01 1200 | ns
| | i | 02 1250 | ns
| ] | | i | |
See footnote at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| I | T I I
Test |Symbol | Londitions | Group A [Device | Limits | Unit
-55°C ¢ T¢ < *125°C | subgroups| types | |
Voo =5 V #T0% | ] Min | Max |
unless otherwise specified | | |
I T | ]
OF to output delay ItoE See figures 4 and 5 | 9,10,11 | oO1 80 | ns
| 02 85 ns
OE high to output toF See figures 4 and 5 | 9,10,11 | A11 | 0O |60 | ns
float [ VAR ! I ! | |
| | | | | | |
Output hold from toy See figures 4 and 5 9,10,11 A1l 0 ns
addresses, CE or OE | 1/
whichever occurred | | | | |
first | | | | | | |

| I I I I | I

l/ Guaranteed but not tested.

3.5 Processing EPROMS. A1l testing requirements and quality assurance provisions herein shall be
satisfied by the manufacturer prior to deliver.

3.5.1 Erasure of EPROMS. When specified, devices shall be erased in accordance with the procedures
and characteristics specified in 4.4.

3.5.2 Programmability of EPROMS. When specified, devices shall be programmed to the specified
pattern using the procedures and characteristics specified in 4.5 and table III.

3.5.3 Verification of erasure of 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.

3.6 Certificate of compliance. A certificate of compliance shall be required from a manufacturer in
order to be Tisted as an approved source of supply in 6.4, The certificate of compliance submitted to
DESC-ECS prior to listing as an approved source of supply shall state that the manufacturer's product
meets the requirements of MIL-STD-883 (see 3.1 herein) and the requirements herein.

3.7 Certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 3.1
herein) shall be provided with each lot of microcircuits delivered to this drawing.

3.8 Notification of change. Notification of change to DESC-ECS shall be required in accordance with
MIL-STD-883 (see 3.1 herein).

3.9 Verification and review. DESC, DESC's agent, and the acquiring activity retain the option to
review The manufacturer's facility and applicable required documentation. Offshore documentation shall
be made available onshore at the option of the reviewer.
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Vep O ¢ ~ 40 Vee
CEe2 39 [] PRGM
O)s]3 38 [ NC
Oia ] 4 373 A5
Pin names o3y s 360 Ra
Oi2] e 351 A3
T| Ap-A17 I Address i 0“ 07 341 AIZ
| : o] s 3340
| [ Chip enable | OCod 9 323 R0
|r 0F Output enable e 10 313
I GND [ 11 30[_] GND
1 09035 | Outputs %7 O w2 291 %8
'r I O ] 13 28[] A7
:W Program 0s [ 14 2707 A6
IrNC ! No connection | %4 15 261 As
' ! ' C3 7 16 25[1 %4
O2 17 241 A3
Oy 18 23] A2
%o 19 2212
o [] 20 21 [ %0
FIGURE 1. Terminal connections.
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I | T | ] I | [ [ I
| Pins | | ! ] | | | | |
II | TE I OF |I |l Ag I A ‘ Vpp i vee I Outputs {
|
| Mode | | | | | | | | |
| | | | 3 | |
[ I | I I
‘ Read viL | v x(1) X X } 5.0 V } DouT }
| | i [ |
| Output disable vie | vin | Pox | x| X | 5.0V I HIGH Z ‘
| |
T I I [
| Standby iy | X X 1 X X 5.0V | HIGH Z |
| | | | I ] | | | |
T | | | T | | | | |
: Programming I vip | Viy : | X | X | (Note 4) | (Note 4) | Dy :
| | | |
| 1 | | | i |
I Program verify | vip | v | X | X | (Note 4) | (Note 4) | Dgyt |
| | I | |
| I [ [ I |
{ Program inhibit VIH ! X | } X | X | (Note 4) | (Note 4) | HIGH Z
1 | | |
| Intelligent | Manufacturer(3) | vy | vy Fvg (2] vy vee 5.0 V | 0089 H
| | |
| 1 |
} Identifier |I Device(3) ! VIL ! VoL I vy (2] vy vee 5.0 V | OOFFH
NOTES:
1. X can be VIL or Viy
2. Vy=12.0 V0.5V
3. Aj-Ag, Ajo-A15 = ViU
4, See table III for Vcc and Vpp voltages.
FIGURE 2. M.
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DATA OQUTPUTS

\';
CCO—» -
GNDO——» ,__9_.0_,\0_'_5___\
P(ﬁ —»{OUTPUT ENABLE
%%_ :: CHIPAE%ABLE OUTPUT
PROG | BUFFERS
(—o] Y BB
—>| DECODER [*a Y GATING
ADAoE'Als e < -
DRESS + | 1,048,576-BIT
INPUTS |—» DECODER | 3 | CELL MATRIX
—
\
FIGURE 3. Block diagram.

A C TESTING LOAD CIRCUIT

L3 V
IN9I4
3.3 k2
DEVICE.
UNDER ouT
TEST CL=* 100 pF
CL= 100 pF -
CLINCLUDES JIG CAPACITANCE
FIGURE 4. Load circuit.
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A C TESTING INPUT/OUTPUT WAVEFORM
2.4
2. .
}TEST PGNTS{ :><7
0.4 0. 0.
A C TESTING INPUTS ARE DRIVEN AT 2.4 V
FOR A LOGIC "I" AND 0.45 V FOR A LOGIC "0".
TIMING MEASUI?EMENTS ARE MADE AT 20 V
FOR A LOGIC "I" AND 0.8 V FOR A LOGIC
0"
A C WAVEFORMS
v cees
ADDREISZES xﬁ ADDRESS _gx
N VALID cee s =T
ViL
ViH —
~~ CE 7
> Vi (SEE NOTE 3)
tce —*=
ViH
Ot
ViL 0 _._z "OF(SEE NOTE 2)
SEE NOTE 3 B
tog 2%
' ... q
OUTPUT. HIGH Z /77777 vauip HIGH Z
OUTPUT
Vi Njous
NOTES: A
1. Typical values are for Tgc = +25°C and nominal supply voltages.
2. This parameter is only sampled and is not 100 percent tested.
3. OF may be delayed up to tcg-top after the falling edge of TE without impact on tcg.
FIGURE 5. Waveforms.
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PROGRAMMING WAVEFORMS

H
ADDRESSES ><

o+

je—————— PROGRAM ‘—-i-—vsmﬁr——‘
M — 44— |

ADDRESS STABLE |

ViL

tas —'I

<4
r 24

ViL

12.75 V/12.5 V (4)

v ——
DATA 'H—{ DATA IN STABLE p— HIGH {oaTa ouT, VAU
e tpg ] tDH —* IT‘DFP
—f—
+-'oEs*

<-tog» —————
1\;———1/

NOTES:

by the programmer.

device.

FIGURE 6. Programming waveforms.

1. The input timing reference level is 0.8 for Vy_and 2 V for a Vij.
2. top and tpFp are characteristics of the device but must be accommodated

3. When programming the device, a 0.1 uF capacitor is required across Vpp
and ground to suppress spurious voltage transients which can damage the

4. 12.75 V Vpp and 6.25 V Vg¢ for quick-pulse programming algorithm; 12.5 V
Vpp and 6.0 V Vg for intelligent programming algorithm.
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4, QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with section
4 of MIE-M-385?U To the extent specified in MIL-STD-883 (see 3.1 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 test (method 1015 of MIL-STD-883).

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.5 herein).

(2) Tp = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table Il herein, except
inte;im electrical parameter tests prior to burn-in are optional at the discretion of the
manufacturer.

c. A data retention stress test shall be included as part of the screening procedure and shall
consist of the following steps:

Margin test.

(1) Program greater than 95 percent of the bit locations, including the slowest programming
cell (see 3.5.2). The remaining cells shall provide a worst case speed pattern.

(2) Bake, unbiased, for 72 hours at +140°C to screen for data retention lifetime.
(3) Perform a margin test using Vp = + 5.9 at +25°C using loose timing (i.e., tacc = 1 us).

(4) Perform dynamic burn-in (see 4.2a).

/'\’
(5) Margin at Vp = +5.9 V.

(6) Perform electrical test (see 4.2).
(7) Erase {see 3.5.1), except devices submitted for groups A, B, C, and D testing.
(8) Verify erasure (see 3.5.3).

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with
method 5005 o¥ MIL-S1D-883 ?ncﬁud?ng groups A, B, C, and D inspections. The following additional
criteria shall apply.

4.3.1 Group A inspection.

a. Tests shall be as specified in table 1I herein.
b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 (i.e., Cpy measurement) shall be measured only for the initial test and after
process or design changes which may affect input capacitance.

d. A1l devices selected for testing shall have the EPROM programmed with a checkerboard pattern
or equivalent. After completion of all testing, the devices shall be erased and verified
{except devices submitted for groups C and D testing).

e. Subgroups 7 and 8 tests shall consist of verifying the EPROM pattern specified.
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TABLE II. Electrical test requirements.

Subgroups
MIL-STD-883 test requirements (pergmetﬁod

I

|

{ 5005, table I)
[Tnterim eléctrical parameters

{method 5004) ———

|
TFinal electrical test parameters
(method 5004)

o0 =
-
L'~
-
—
(=3
.
—
—

|

|

|

[Group A test requirements
{method 5005)

|

|

|

[Groups C and D end-point
| electrical parameters
| (method 5005)

|

|

|

|

|

Additional electrical subgroups
for group C periodic
inspections

P RNp— S P L
=t
.
—
-
e ——

*PDA applies to subgroups 1 and 7.

4.3.2 Groups C and D inspections.

a. End-point electrical parameters snall be as specified in table II herein.
b. Steady-state life test (method 1005 of MIL-STD-883) conditions:

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.5 herein).

(2) Tp = +125°C, minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of MiL-1¥-38510 and metnod
1005 of MIL-STD-883.

4.4 Erasing procedures. The recommended erasyre procedure is exposure to shortwave ultraviolet
light which has a wavelength of 2537 Angstroms (A). The integrated :2se (i.e., ultraviolet intensity
times exposure time) for erasure should be a minimum of fifteen ws/cm®. The erasure time with tnis
dosage is approximately 15 to 20 minutes using an ultraviolet lamp with a 12000 W/ cul power rating.
The device should be placed within one inch of the lamp tubes during erasure. The maxjmum integrated
dose the device can be exposed to without damage is 7258 ws/cm“ (1 week at 12000 uW/cw®). Exposure
of the device to high intensity ultraviolet light for long periods may cause permanent damage.
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4.5 Programming procedures. The programming characteristics in table III and the following
procedures shall be used for programming the device.

a. Connect the device in the electrical configuration for programming the waveforms of figure 6
and programming characteristics of table III shall apply.

b. Initially and after each erasure all bits are in the "1" state. Information is introduced by
selectively programming "0" into the desired bit locations. A programmed “0" can be changed
to a "1" by ultraviolet light erasure (see 4.4).

c. Proaramming occurs when Vpp is raised to 1ts programming voltage (see table II) and TE and
are both at TTL Tow.

5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-i-38510.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function are
not available for OEM application. When a military specification exists and the product covered by
this drawing has been qualified for listing on QPL-38510, the device specified herein will be
inactivated and will not be used for new design. The QPL-38510 product shall be the preferred item for

all applications.

6.2 Replaceability. Microcircuits covered by this drawing will replace the same generic device
covered by a contractor-prepared specification or drawing.

6.3 Comments., Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or
telephone 513-296-5375.
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TABLE III. Programming characteristics.

| | 1 ] 1] I
Parameter | Symbol | Conditions 1/ 2/ IGroup A |Device | Limits | Unit
Te = +25°C #5°CT — }subgroupsll types 'I'mn Max :
I | | I
Input leakage current |Ij g IViy = 6 V | I A | | 10} uA
(all inputs) | ] | | | | |
| | | | |
I | I I |
Input low level iL I | A1l {-0.1]0.81 Vv
(a1l inputs) | | | | |
| | | | |
T | | | I
Input high level IVy i ] I A1l | 2.0 IV(i-c | v
| | | | + |
| I l | |
1 ] ] I |
Output Tow voltage | Vor [IoL = 2.1 mA | | AN 0.45 | v
during verify | | | | | | ]
I | | | i | |
T I | I T I I
Output high voltage [V¥oy  |Igy = -400 uA | | A1l | 2.4 ] Py
during verify } | i | } I }
1 | 1 |
Vee supply current l1ccz  |CE = PRGN = Vi ANl | | 160 | mA
?program and verify) 3/ |I I
| |
Vpp supply current Ippp |CE = PRGN = V) AN | I 501 mA
(program) |I | I
| I |
A9 intelligent Vip IVec =5V | A1l [11.5 [12.5| V
identifier voltage | i i | | | |
| | | | 1 | |
| | T | | | |
Intelligent program- |Vpp | | | ANl j12.0 {13.0] V
ming algorithm | ! | | | | |
I ] | | | | |
| [ | | ! 1 !
Quick-pulse program- |Vpp | | | A1l ]12.5 |13.0 v
ming algorithm | | | | |
] ] | | |
| | | | |
Intelligent program- |Voc | | | A1l [5.75 |6.25 v
ming algorithm % } lI |l |I
T | | | 1
Quick-pulse program- |Vcc | | | A1l ] 6.0]6.51 V
ming algorithm | | | ] |
| i i I i
1 | | [ |
Address setup time ;tAS = ! { AN = 2 I l us
See footnotes at end of table.
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TABLE III. Programming characteristics - Continued.

| !
|Group A [Device

| | | |
Parameter 1Symbo1 | Conditions 1/ 2/ ] Limits | Unit
} } Te = +25°C #5°C subgroups: types ; Min = Max ,
I | | T I [
OE setup time :tOES % } A |2 us
| | 1
Data setup time {tDS I All 2 us
[ |
Address hold time }tAH I } l AN 0 us
| | T |
Data hold time !th = } Al 2 } us
[ | ] I
OE high to output Itopp | | | A11 ] 01130 ] ns
float delay 14/ | | | | | |
| | | |
| | ] |
Vpp setup time typs All 2 I | s
I I
Voc setup time tves = AN 2 { us
[
CE setup time tCES { AN 2 us
| | | I
PRGM initial program |tpy | Intel1igent programming | ] A1l ]0.95 {1.05 ms
pulse width | }0u1ck-pu1se programming l l AN l 95 { 105 { us
| | | | I [
PRGM overprogram topy | 5/ i | A1l |2.85 |78.75] ms
pulse width ! | | [ | | |
I | | i | | |
| [ | [ I [ I
Data valid from OE ItOE % = } All } ! 150 = ns

2/ See figure 6.

1/ Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.

3/ The maximum current value is with outputs Og -015 unloaded.

4/ This parameter is only sampled and is not 100 percent tested. Output float is defined as the

point where data is no longer driven {see timing diagram).

5/ The length of the overprogram pulse (intelligent programming algorithm only) may vary from 2.85 ms

to 78.75 ms as a function of the iteration counter value X
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will be added as they become available.

6.4 Approved source of supply. An approved source of supply is 1isted herein. Additional sources

The vendor 1isted herein has agreed to this drawing and a

certificate of compliance (see 3.6 herein) has been submitted to DESC-ECS.

Vendor CAGE
number

34649

Yendor name
and address

Intel Corporation
3065 Bowers Avenue
Santa Clara, CA 95051

T I Vendor | Vendor 1 ReplTacement |
| Military drawing | CAGE | similar part Imilitary specification|
{ part number { number { number 1/ = part number {
1 { | | |
{ 5962-8774401QX { 34649 ; MD27210-20/8B : :
I 5962-8774402QX ‘ 34649 | MD27210-25/B ‘ |
| |
1/ Caution. Do not use this number for item acquisition. Items acquired to

this number may not satisfy the performance requirements of this drawing.
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