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1. SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance
with 1.7.T 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:

78022 01 J X
1 T T
I | | I
| ! | i
Drawing number Device type Case outline Cead 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) 2Kx8-Bit UV EPROM 450 ns
02 (see 6.4) 2Kx8-Bit UV EPROM 450 ns
03 (see 6.4) 2Kx8-Bit UV EPROM 350 ns
04 (see 6.4) 2Kx8-Bit UV EPROM 350 ns
05 (see 6.4) 2Kx8-Bit UV EPROM 150 ns
06 (see 6.4) 2Kx8-Bit UV EPROM 200 ns
07 (see 6.4) 2Kx8-Bit UV EPROM 250 ns
08 (see 6.4) 2Kx8-Bit UV EPROM 300 ns
09 (see 6.4) 2Kx8-Bit UV EPROM 450 ns

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

OQutline letter Case outline
J D-3 (24-pin, 1.290" x .610" x .225"), dual-in-line package 1/

1.3 Absolute maximum ratings.

Supply voltage, Vg - - - - - = = - - = - - - - -0.3 V dc to *6 V dc 2/
Temperature under bias- - - - = - - - - - - - - -65°C to +135°C
Storage temperature range - - - - - - - - - - - -65°C to +150°C
Maximum power dissipation, Pp - - - - - - - - - 635 mW
Lead temperature (soldering, 10 seconds)- - - - +300 C
Thermal resistance, junction-to-case (8;¢) (See MIL-M-38510, appendix C)
Junction temperature (Ty) - - - - - - - - - - - +160°C
A1l input or output voltages with respect
toground - - - - - -~ - - - = & = - - - - - = -0.3 V dc to *6 V dc
Vp supply voltage with respect to ground
during program (device types 01, 02, 03, 04)- -0.3 V dc to +26.5 V dc
Vp supply voltage with respect to ground
ﬁuring program (device types 05, 06, 07, 08, -0.3 V dc to +13.5 V dc
and 09)

I/ T7d shall be transparent to permit ultraviolet 1ight erasure.

2/ A1l voltages referenced to Vss.
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1.4 Recommended operating conditions.

Case operating temperature range- - - - - - - - -55°C to +125°C
Input low voltage, V6L ------------- -0.1 V dc to +0.8 V dc
Input high voltage, Vjy - - - - - - - - - - - - 2.0 V dc to 6.5 V dc

High level program input voltage, V
?device types 01, 02, 03, and 64)IH‘ER2'- - - 24 ¥ dc to 26 V dc (program method A)
Hi?h level program input voltage, Vi & R)»
device types 05, 06, 07, 08, and H 5 --- - 12.0 V dc to 13.3 V dc (program method B)

2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the following
specification and standard, of the Issue l1isted in that issue 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 contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by the
contracting activity.)

2 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 reguirements. The individual item requirements shall be in accordance with 1.2.1 of

MIL-STD-833, "Provisions 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 gn MIT-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 2.

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 dfagram shall be as specified on figure 3.

3.2.4 Case outline. The case outline shall be in accordance with 1.2.2 herein.
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3.3 Electrical performance characteristics. Unless otherwise specified, the electrical
|perforn§ﬁ5€‘€ﬁi?hcgi?TEfTEE‘EFE‘Es specified in table I and apply over the full 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 w the part number listed in 1.2 herein. In additfon, the manufacturer's part number
ay also be marked as 1isted in 6.4 herein.

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

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

3.5.2 Programmabilitg of EPROMS. When specified, devices shall be programmed to the specified
{pattern uSing procedures an aracteristics specified in 4.5, 4.6, tables IIIA and IIIB.

3.5.3 Verification of erasure or programmability of EPROMS. When specified, devices shall be
verified as elther programmed to the specified paf%ern or erased. As a minimm, verification shall
consist of performing a functional test (subgroup 7) to verify that all bits are in 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 compiiance 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 1isting 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) shalT 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 MITSTD=88J (seé‘3TI'ﬁth1n).

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.

4., QUALITY ASSURANCE PROVIS IONS

4.1 Sampling and inspection. Sampling and inspection grocedures shall be in accordance with
section & of HiE—H-SBSIB 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 ali 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 C or D using the circuit submitted with the certificate of compliance
(see 3.6 herein).

(2) Tp = +125°C, minimum.
b. Interim and final electrical test parameters shall be as specified in table II herein,

except interim electrical parameter tests prior to burn-in are optional at the discretion of
the manufacturer.
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TABLE I. Electrical performance characteristics.
[ | Conditions [ [ Group A Limits |
Test |Symbol | Unless otherwise specified, | Device |subgroups l in IMax |Un1t
] | T¢ = -55 °C to +125°C, GND = 0O V, type
| Vec =5V, Vpp = Ve l |
| |
I
High level output |VpH Igy = -400 A All 1, 2, 3 2.4 | v
voltage | ‘VIL =0.8V, Vi = 2.0V | | | |
| i
I
Low level output |VgL IopL = 2.1 mA | AN 1, 2,3 | 0.45} V
voltage | Vi = 0.8V, Vi = 2.0 V !
— i
Output leakage IILo |Voyt = 5.5V | AN 1, 2,3 | [10 | uA
current [ | | I ! | |
I | | | | |
I . R [ [ I | [
Vpp read 11pp1 Vpp = 5.5 V Tec = *+25°C, +125°C 01,03 1, 2 5 mA
current I
1y 2/ { Vpp = 5.5V Tc=-55¢C 3 10
I Tpp2 Vpp = 5.5V 05,06, [1, 2, 3 5
I 07,08, | | | !
| TS
Vee current lIcc1  ITE = Viy OF = Vi 101,03 |1, 2,3 30 | mA
?Standby) 2/ I | s VO, ‘
- | | 07,08, | 40 |
| | | 09 | | | |
A~ { | _ | [ | |
Vee current IIccz [OE = CE = Vi | 01,03 1, 2, 3 | [115 | mA
?active) 2/ | | [ 05,06, |
I | 07,08, | | 1100 |
I 09 { :
I
Vpp read, {Ipp1* 1IVpp = 5.5 V; 02,04 {1, 2,3 | 125 | mA
Vee current I I | | |
combined {ICC I ‘
Tpp2* | {
| | | 05,06, | | 1105 |
Icc | | 07,08, | I | |
| | | 09 I | |
| [ | | | [
Input capacitance [CIN IVin =0 Y | | | |
I (Te = +25°C £ = 1 MHz A | 4 [ 7 | pF
| I | | |
{ I T | |
Address to output Itacc ICE L 4 01,02,09(9, 10, 11 | 450 | ns
delay | |See f1gure i 03,04 | 350
[ | 05 A 150 |
| | |06 [
| | |07 250
I | |08 [ 300
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

Address to output
hold

i [ Conditions I [ Group & [_Limits |
Test |Symbol | Unless otherwise specified, | Device |subgroups [Min [Max [Unit
| | Tc = -55°C to +125°C, GND = 0 V, | type [ |
| | Vee =5 Y, Vpp = Ve | |
= |
]
CE to output ltee {0 = Vi &/ 101,02,09]9, 10, 11 | 450 | ns
delay | |See figure 4 [ 03,04 T 350 T
I ! T 05 1 150 |
| | 06
I l T 07 750
— T
Output enable Itoe ICE =V & 01,02,09{9, 10, 11 150 | ns
to output delay | |See figure 4 03,04 120 T
} | 05,06 | I [ 75
| | T707 ] 100
| T 08 7T 110
I [ [
Output enable toF ICE = Vi 4/ 5/ for,02, |9, 10, 11 | 0 {130 | ns
high to output | |See figure 4 103,04 | | | |
Float : : (07,08 L
{ II 0% 0 } 80 {
[ [ | ]
toH ICE = OF = viL 4/ : Al 9, 10, 11 | O { ; ns
| | |

I
|ISee figure : |

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

2/ Vpp may be connected directly to Vgc except during programming. The supply current would
tﬁen be the sum of Icc and Ippj.

3/ See 4.3.1c.

4/ Output load: 1 TTL gate and C_ = 100 pF; t, and t¢ <20 ns; input pulse levels: 0.45 Vv
to 2.4 ¥; input timing reference level: 1.0 V and 2.0 V; output timing reference level: 0.8 V
and 2.0 V.

‘§/ If not tested, shall be guaranteed to the limits specified in table I.
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TN
Device types 01 through 09
Case J
T
a7 [1] 24] Vee
AGE @AB PIN NAMES
A
5 3] @Af’ Ap-A o | Addresses
A4 [4] 2i] vep
A3 [s] 20 o€ CE Chip enable
Az (] 18]A10
AT 18] CE /PGM OE Output enable
Ao (8] 17] 07 N
NE 6] 06 0p 07 Outputs
%1 [io 15] 05
Oz [11] 14] 04
GND[I2 i3]03
FIGURE 1. Terminal connections (top view).
TRUTH TABLE (UNPROGRAMMED)_I/
TN
Input
Mode - —
E OE | +Vpp +Vee Outputg/
Reod L L 5 5 Doto Out
Standby H X 5 5 High Z
Progrom | Pulsed| y 25 5
g L To H Dota in
Program Verify L L 25 5 Data Out
Progrom Inhibitl L | H | 25 5 High Z
1/ Positive logic H = High Togic level
L = Low logic level
X = Irrelevant
High Z = High-impedance state
_2/ Outputs have internal active pullups.
FIGURE 2. Truth table.
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DATA

OUTPUTS

0p- 07

111

~

T

(o] p— gurgur ENABLE
FE— o CHIP ENASLE >
CE Logic OUTPUT BUFFERS
-
o—— M . Y GATING
— DECODER hd
A0-Ajp
ADDRESS .
INPUTS x ° 16,384 BIT
° CELL MATRIX
CECOGER o
oy«
. [ ]

1. Ag = least significant address bit; Ajg = most significant address bit.
2. 00 = least significant data output bit; 07 = most significant data output

bit.
FIGURE 3. Block diagram.
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ViH =2.4
o i X
ADDRESSES Xk """ —‘> {
F ______ A
CE /
______ -2
lce —»
o \ d
..... 1
—~ I-—'OE—. e tDF
e————bacc ——{{ton
ouTPUT <
NOTE: _
1. OF may be delayed up to tpcc-toe after falling edge of CE without
impact on tacc.
2. tpf is speci?1ed from OE or CE whichever occurs first.
FIGURE 4. Timing diagram.
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' PROGRAM
- .
ADDRESSES >< ADDRESS N ADDRESS N+m
K v,
n—tk§ —» e tAH ———»
(2 (2)
4 DATA IN DATA IN
DATA STABLE STABLE
k. |ADD N
t t
OF 0 DF
(0.200 MAX) (0.200 MAX™] (0,200 MAX )

Y B

tos|  tew o |2

“2)["Tasms
o N /
CE/PGM / N
LPRT —»f e—tPFT

NOTES:

1. Input timing reference levels are 1.0 V and 2.0 V.

2. Output timing reference levels are 0.8 ¥V and 2.0 V.

3. Input pulse rise and fall times (10% to 90%) are 20 ns.

4. Input pulse levels are 0.8 V to 2.2 V. .

5. All times shown in parentheses are minimum times in us unless otherwise
specified.

+ FIGURE 5. Programming waveforms for method A.
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C.

TABLE II. Electrical test requirements. 1/ 2/ 3/ &4/

T MIC-STD-883 test requirements |  Subgroups T
| (per method

| 5005, table I)
|Tnterim eTectrical parameters ---

| (method 5004)
|Final electrical test parameters 1¥,2,3,7.8,9,

| (method 5004) 10,11

|Group A test requirements 1,2,3,4,7,8,9,
| _(method 5005) 10,11 |
|Groups T and D end-point T
| electrical parameters | 1,2 0r 2,

| (method 5005) | 8(+125°C),10 |

1/ * PDA applies to subgroup 1.

Z/ Any or all subgroup may be combined when using a
high speed tester.

3/ Subgroup 7 shall consist of verifying the pattern
specified.

4/ For all electrical tests, the device shall be

~  programmed to the pattern specified.

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

Margin test method A

1. Program greater than 95 percent of the bit locations, including the slowest
programming cell (see 3.5.2).

2. Bake, unbiased, for 12 hours at +200°C.
3. Perform a margin test using Vm = V¢c = 6.0 V at +25°C using loose timing.

4. Erase device, then program 45 to 50 percent of the bits to a worst case speed
pattern. .

5. Perform dynamic burn-in (see 4.2a).
6. Perform a margin test using Vm = Vgc = 6.0 V at +25°C.

7. Perform 100 percent electrical testing at +125°C and -55°C. Perform 100 percent ac
and dc electricals at +25 C.

8. Erase device {see 3.5.1), except devices submitted for groups A, B, C, and D.

9. Verify erasure (see 3.5.3).
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Margin test method B

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

. Bake, unbiased, for 72 hours at +140°C to screen for data retention lifetime.

. Perform a margin test using Vm = +6.0 V at +25°C using loose timing (i.e., tacc = 1 us).

. Margin at Vm = 6.0 V.

2
3
4. Perform dynamic burn-in (see 4.2a).
5
6. Perform electrical tests (see 4.2).
7

. Erase (see 3.5.1), except devices submitted for groups A, B, C, and D testing.

o]

. Verify erasure (see 3.5.3).

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with
ethod 0 -STD- ncluding groups A, B, C, and D inspections. The following additional
riteria shall apply.

4.3.1 Group A inspection.

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

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

Py 4,3.2 Groups C and D inspections.

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

(1) Test condition C or D using the circuit submitted with the certificate of compliance
(see 3.6 herein).

(2) Tp = +125°C, minimum.
(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

4.4 Erasing procedure. The device is erased by exposure to high intensity shortwave
ultraviolet 1ight at a wavelength of 253.7 nm. The recommended integrated dose (i.e., UV
intensity X exposure time) is 15 W-s/cmc. An example of an ultraviolet source which can erase
the device in 30 minutes is the model S52 shortwave ultraviolet lamp. The lamp should be used

without short wave filters and the EPROM should be placed about one inch from the lamp tubes.
After erasure, all bits are in the high state.
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4.5 Programing procedures for method A. The programming characteristics in table IIIA 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
5 and programming characteristics of table IIIA shall apply.

b. Initially and after each erasure, all bits are in the high "H" state. Information is

introduced by selectively programming "L" into the desired bit locations. A programmed "L*
can be changed to an "H" by ultraviolet 1ight erasure (see 4.4).

c. Programming occurs when Yp, is 25.0 1.0 V and CE/PGM is brought to Viy, also OF is at
VIH.

4.6 Programming procedures for method B. The programming characteristics in table IIIB and the
followinig 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 IIIB shall apply.
b. Initially and after each erasure, all bits are in the high "H" state. Information is
introduced by selectively prograrmming "L* into the desired bit locations. A programmed “L"
can be changed to an "H" by ultraviolet 1ight erasure (see 4.4).
c. Programming occurs when Vp, is 12.0 to 13.3 V and CE/PGM 1s brought to Viy.
5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-M-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 1isting 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. Replaceability is determined as follows:

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

b. When a QPL source is established, the part numbered device specified in this drawing will be
replaced by the microcircuit identified as part number M38510/2210XBXX.

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 IIIA. Programming characteristics for method A.
1 [ [ Limits |
Parameters |  Symbol | Test conditions | Min | Max |Unit
| I |
I I R ]
Vce supply current | Icc ITc = *+25°C, Voo = 5.0V, | 100 | mA
| IVig = 2.0 V minimum, | | I
| {VIL = 0.80 maximum, I | |
I [V = OF = 5.0 V #10% | I l
| | |
I | |
Vpp read current | Ipp1 Ivpp = 5.5 V, TE/PGM = V. I | 5 mA
| | I |
| ! [ [ {
Vpp program current | Ipp2 ICE/PGM = Viy, Vpp = 25 V #1.0 V ‘ i 30 { mA
| | \
| | I | |
I I I | |
Address setup time | tas =See figure 5 | 2 : us
|
[ I [
OF setup time = toES Il 2 i us
I I [
Data setup time } tps I : 2 : } us
] [ I | |
Address hold time [ tay | 2 { us
| |
I | ]
OF hold time | toEH I 2 | us
~ | T
Data hold time [ tpy 2 | | wus
' ‘ |
|
Chip deselect to | tpF 0 | 200 ns
output float delay | | : i
|
[ I [
Output enable to | toE l. | 200 ns
output delay : ! } : :
I I T | [
Program pulse width | tpy | | 45 { 55 | ms .
| | |
[ T | |
Program pulse rise time : tpRT ‘ { 5 } 100 ns
| | T I
Program pulse fall time { tpFT { } 5 } 100 I ns
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TABLE IIIB. Programming characteristics for method B.
| T Tialts |
Parameters II Symbol } Test conditions } Min | Max =Un1't
I | R | I
Vce supply current I Igc ITc = *+25°C, V¢ = 5.0V, | 100 | mA
| |VIg = 2.0 V minimum, | | |
| IVIL = 0.80 maximum, | ] |
| e
Vpp read current | Ippy Vpp = 5.5 V, TE/PGM = V. : ! 5 % mA
[ | [
Vpp program current I Ipp2 CE/PGM = Viy, Vpp = 25 V #1.0 V |I { 30 : mA
| | |
I [ I
Address setup time i tas ISee figure 6 : 2 : { us
I [ T l |
OF setup time toES 2 : us
I
Data setup time tps | 2 : : us
| |
Address hold time ! taH | ! 2 | us
| | T
OE hold time toEH l 2 us
T
Data hold time tpH : 2 | | wus
T
Chip deselect to | tprp | 0 130 ns
output float delay { | : | =
| | [
Output enable to | tog | 150 | ns
output delay { i | }
| I T
Program pulse width | tpy = .95 I1.05 | ms
| |
[ I [ T
Over program pulse width { toPw ! 11.95 | 55 : ms
| |
[ I T | [
Veo setup time I tvcs : : 2 : : us
I ] I | {
Vpp setup time : typs = ‘ 2 : : us
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6.4 Approved sources of supply. Approved sources of supply are listed herein. Additional sources
Wwill be added as they become available. The vendors listed herein have agreed to this drawing and a
Fertificate of compliance (see 3.6 herein) has been submitted to DESC-ECS.

[ MiTitary [ Vendor T Vendor | RepTacement TProgramming
| drawing | CAGE |similar part 1/Imilitary specification] method
| part number | number | number part number
[~ 7802201JX 1 2/ TAMZ716/BJA M3851072Z1I01BJX |
I | 34649 |MD2716M/B | M38510/22101BJX | i
| | | [
} 78022023 T 2/ TMM2716QM/883B | I K |
[ 7802203JX 2/ AM2716-1DLB
| Z/ SMJ2516-35JM
| |2/ |PMJ2516-35JM % { A }
| | I
[ 7802204JX 1 2/ [MWZ716-1QM/883B] | - ]
|
[ 7802205JX 34335 [AM2716B-150/BJA B
| 7802206JX 34335 |AM2716B-200/BJA B
| 78022073X | 34335 |AM2716B-250/BJA| | B ]
| 7802208JX | 34335 |AM2716B-300/BJA| | 8 |
| 7802209JX { 34335 :AM27168-450/BJA{ } 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.
2/ Not available from an approved source of supply.
N Vendor CAGE Vendor name Margin test
number and address method
34335 Advanced Micro Devices A
901 Thompson Place
Sunnyvale, CA 94086
34649 Intel Corporation B
3065 Bowers Avenue
Santa Clara, CA 95051
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