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1. SCOPE

1.1 Scope. This drawing forms a part of a one part - one part number documentation system (see 6.6 herein). Two
product assurance classes consisting of military high reliability (device classes B, Q, and M) and space application
(device classes S and V), and a choice of case outlines and Lead finishes are available and are reflected in the
Part or Identifying Number (PIN). Device class M microcircuits represent non-JAN class B microcireuits in
accordance with 1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STDP-883 in conjunction with compliant non-JAN
devices". When available, a choice of radiation hardness assurance (RHA) levels are reflected in the PIN.

1.2 PIN. The PIN shall be as shown in the following example:

5962 - 89971 o0 M X X

I I | | I |

| I | | I !

[ f [ | 1 1
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)

\ / (see 1.2.3)

\/
brawing number

1.2.1 Radiation hardness assurance (RHA) designator. Device classes M, B, and S RHA marked devices shall meet
the MIL-M-38510 specified RHA levels and shall be marked with the appropriate RHA designator. Device classes @ and
V RHA marked devices shall meet the MIL-I-38535 specified RHA levels and shall be marked with the appropriate RHA
designator. A dash (-) indicates a non-RHA device.

1.2.2 Device type(s). The device type(s) shall identify the circuit function as follows:

Device type Generic number Circuit function Frequency
01 8744H-10 Remote universal peripheral interface 10 MHz

1.2.3 Device class designator. The device class designator shall be a single Letter identifying the product
assurance level as follows:

Device class Device requirements documentation
M Vendor self-certification to the requirements for non~JAN class B

microcircuits in accordance with 1.2.1 of MIL-STD-883
BorsS Certification and qualification to MIL-M-38510
Qor V Certification and qualification to MIL-I-38535
1.2.4 cCase outline(s). For device classes M, B, and S, case outline(s) shall meet the requirements in appendix C

of MIL-M-38510 and as listed below. For device classes Q and V, case outline(s) shall meet the requirements of
MIL-I-38535, appendix C of MIL-M-38510, and as Listed below.

Outline letter Case outline
Q D-5 (40-lead, 2.096" x .620" x .225") dual-in line package
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1.2.5 tead finish. ihe lead

finish shall be as specified in MIL-M-38510 for classes M, B, and S or MIL-I-38535

for classes @ and V. Finish letter "X" shall not be marked on the microcircuit or its packaging. The "X"
designation is for use in specifications when lead finishes A, B, and C are considered acceptable and
interchangeable without preference.

1.3 Absolute maximum ratings. 1/
Storage temperature - — — = — — - = = - - = - = = = - = - - - - - -65°C to +150°C
Vee supply voltage with respect to ground (Vss)(except EA) - - - -0.5 V to +7.0 V
Lead temperature(soldering 10 seconds)- - -~ - - = = = = = = - - - +300°C
Thermal resistance, junction-to-case (eJC) ———————————— See MIL-M-38510, appendix C
Junction temperature(T )- - = = = = = —' = - = = = = - - - = =~ - +150°C
Maximum power dissipat1on(PD) —————————————————— 2.0 W
Maximum voltage Vpp to VSs ——————————————————— +21.5 V
1.4 Recommended operuting conditions.
Case operating temperature (T.) - - = - - = - == -~ - ==~-~-~- -55°C to +125°C
Supply voltage, Vo - - = = == = — = = ===~ -=-=--==-=- 5.0 v £10%
Minimum high Levef'input voltage (VIH):
Logic input - — = = = = = = = ="= = = - = = - = - - = - - - - 2.2V
Clock imput = = = = = = = = = = = = = = = = - = = = = = - - = 2.5v
Maximum low level input voltage (VIL) —————————————— 0.7 v
Frequency — - = — = = = — = = = = % = = - - - - - - - = -~ =-=~-~- 10 MHz
1.5 bDigital logic testing for device classes Q and V.
Fault coverage measurement of manufacturing
logic tests (MiL-STD-883, test method 5012) - - - - - - - - - - XX percent 2/

2. APPLICABLE DOCUMENTS

2.1 Government specifications, standards, bulletin, and handbook. Unless otherwise specified, the following

specifications, standards, bulletin, and handbook of the issue Listed 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.
SPECIFICATIONS
MILITARY

MIL-M-38510 -
MIL-I1-38535 -

STANDARDS
MILITARY

MIL-STD-480 -
MIL-STD-883 -

Microcircuits, General Specification for.
Integrated Circuits, Manufacturing, General Specification for.

Configuration Control-Engineering Changes, Deviations and Waivers.
Test Methods and Procedures for Microelectronics.

1/ Stresses above the absolute maximum rating may cause permanent damage to the device. Extended
operation at the maximum levels may degrade performance and affect reliability.

2/ Values will be added when

they become available.
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BULLETIN

MILITARY
MIL-BUL-103 - List of Standardized Military Orawings (SMD's).
HANDBOOK
MILITARY
MIL-HDBK-780 - Standardized Military Drawings.

(copies of the specifications, standards, bulletin, and handbook 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 1tem requirements. The individual item requirements for device class M shall be 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” and as specified
herein. The individual item requirements for device classes B and S shall be in accordance with MIL-M-38510 and as
specified herein. For device classes B and S, a full electrical characterization table for each device type shall
be included in this SMD. The individual item requirements for device classes Q and V shall be in accordance with
MIL-1-38535, the device manufacturer's Quality Management (GM) plan, 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 for device classes M, B, and S and MIL-1-38535 for device classes Q and V and herein.

3.2.1 cage outline(s). The case outline(s) shall be in accordance with 1.2.4 herein.

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

3.2.3 Block diagram. The block diagram shall be as specified on figure 2.

3.2.4 Radiation exposure circuit. The radiation exposure circuit shall be specified when available.

3.3 Electrical performance characteristics and postirradiation parameter Limits. Unless otherwise specified
herein, the electrical performance characteristics and postirradiation parameter Limits are as specified in table I
and shall apply over the full case operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table
1IA. The electrical tests for each subgroup are defined in table I.

3.5 Marking. The part shall be marked with the PIN Listed in 1.2 herein. Marking for device class M shall be in
accordance with MIL-STD-883 (see 3.1 herein). In addition, the manufacturer's PIN may also be marked as listed in
MIL-BUL-103. Marking for device ¢lasses B8 and S shall be in accordance with MIL-H-38510. Marking for device
classes Q and V shall be in accordance with MIL-I-38535.
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3.5.1 Certification/compliance mark. The compliance mark for device class M shall be a "C" as required in )
MIL-STD-883 (see 3.1 herein). The certification mark for device classes B and S shall be a "J" or "JAN" as required
in MIL-M-38510. The certification mark for device classes Q and V shall be a "QML" as required in MIL-1-38535.

3.6 Certificate of compliance. For device class M, a certificate of compliance shall be required from a
manufacturer in order to be Listed as an approved source of supply in MIL-BUL-103 (see 6.7.3 herein). For device
classes Q and V, a certificate of compliance shall be required from a QML-38535 listed manufacturer in order to
supply to the requirements of this drawing (see 6.7.2 herein). The certificate of compliance submitted to DESC-ECC
prior to listing as an approved source of supply for this drawing shatl affirm that the manufacturer's product
meets, for device class M the requirements of MIL-STD-883 (see 3.1 herein), or for device classes Q and V, the
requirements of MIL-I-38535 and the requirements herein.

3.7 Certificate of conformance. A certificate of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) or device classes B and S in MIL-M-38510 or for device classes Q and V in MIL-1-38535 shall be provided
with each lot of microcircuits delivered to this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-ECC of change of product
(see 6.2 herein) involving devices acquired to this drawing is required for any change as defined in MIL-STD-480.

3.9 vVerification and review for device class M. For device class M, 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.

3.10 Microcircuit group assignment for device classes M, B, and S. Device classes M, B, and § devices covered by
this drawing shall be in microcircuit group number 105 (see MIL-M-38510, appendix E).

3.11 Serialization for device class S. ALL device class S devices shall be serialized in accordance with
MIL-M-38510.

3.12 Processing EPROM's. ALl testing requirements and quality assurance provisions herein shall be satisfied by
the manufacturer prior to delivery.

3.12.1 Erasure of EPROM's. When specified, devices shall be erased in accordance with the procedures and
characteristics specified in 4.5.

3.12.2 Programmability of EPROM's. When specified, devices shall be programmed to the specified pattern using
the procedures and characteristics specified in 4.6 and table III.

3.12.3 Verification of erasure of programmability of EPROM's. 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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DAYTON, OHIO 45444

TABLE 1. Electrical performance characteristics.
| | I |
Test | Symbol | Conditions 1/ |Group A | Limits | unit
| | -55°C = T, = +125°C | subgroups | | |
} | Voo = 5.0V £10% | | Min | Max |
| | __unless otherwise specified | | | ]
| | l | ! I
Output low vottage |V, Ve = 4.5V, i1, 2,3 | | 0.45 | Vv
ports 1, 2, 3 | IVig = Vyy min, vy, max, | | | ]
l Il = 116 ma '/ | | | s
| | ! | [ ]
| | f | | |
Output low voltage |Vg 4 [Vee = 4.5V, 11, 2, 3 | ] 0.45 | Vv
ports 0, ALE, | [Viy = Viy min, Vq max, | ! | )
PSEN | 1o = 2-bma g/ | | 1 |
[ | | | ] |
| | I | | l
Output high voltage |V, [Vee = 4.5V, i1, 2,3 | 2.4 | v
ports 1, 2, 3 | [Viy = Ygy min, V) max, | | | |
| |10 = 80 oa l | | |
| | | | | 4
l ! I | | |
Output high voltage [Vouq [Vee = 4.5V, 11, 2, 3 | 2.4 | | v
port O, ALE, | |VIN = ¥y, min, VIL max, | | { I
PSEN | |10y = B0 pua l | I |
[ L | | ] |
| l ! [ | |
Logical O input i [Vpy = 0.45 V 3/ 1, 2,3 | | -500 | A
current ports | | | | | |
.23 I 4 | | | |
! ! | | ! |
Input high current  |I;., Vin = Vee 15V 11, 2, 3 | | 500 | A
to RST/VPD | | | | | !
for reset | | | 1 | )
l | | | | |
Input Leakage |IIL1 [0.45 V <V < Ve 11, 2, 3 | | 125 | uA
current to | | | | | |
port O | | | | | |
| | l | l |
Logical O input 119 |[Viy = 0.45 11, 2,3 | | -15 | mA
current to | | | ! | |
EA/V I | I | l l
PP 1 | | 1 | |
| | l | | l
Power supply Tee [Vee = 5.5V, (1, 2, 3 | | 300 | mA
current j IViy =55V f | | |
| i | | [ |
! l ! I | |
Logical O input 112 [XTALT = Vg, i1, 2,3 | | =35 | mA
current XTAL2 | Vi, = O.Lg v I | | f
| ! I { | l
| | | | | |
Logical input 11y ! 11, 2,3 | | 500 | LA
current to l I I I | l
EA/V I I l | [ l
”" 1 1 | | ] i
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Limits Unit
=55°C = T, = +125°C subgroups
V.. =50V £10% Min Max
unless otherwise specified
Capacitance of C1o Test frequency = 1 MHz 4/ 4 10 pf
1/0 buffer
Functional test See 4.4.1b 7, 8
ALE pulse width TniL See figure 3 S/ 9, 10, 11 ZtCLCL-AO ns
Ad:[gss setup to TavLL See figure 3 5/ 9, 10, 11 | tey o -40 ns
Address hold after tLLAX See figure 3 5/ g9, 10, 1 tCLCL—SS ns
ALE |
I
ALtIEnto valid Instr Ly See figure 3 S/ 9, 10, 11 LtCLCL-‘!SO ns
ALE to PSEN P See figure 3 3/ 9, 10, 1 tCLCL_ZS ns
PSEN pulse width toLpPH See figure 3 5/ 9, 10, 11 3t  -¢0 ns
PS!IE: to valid Instr |ty See figure 3 5/ 9,10, 11 3t 7150 ns
Input Instr hold toxIx See figure 3 5/ 9, 10, 1 0 ns
after PSEN
Input Instr float toxiz See figure 3 3/ 5/ 9, 10, 1 tCLCL—ZO ns
after PSEN
Address valid t See figure 3 3/ 5/ 9,10, 11 | t -8 ns
after PSEN PXAV cLeL
Address to valid taviv See figure 3 5/ 9, 10, Ste e 150 ns
Instr In 1
!
Address float to t See figure 3 5/ 9,10, 1 -25 ns
— AZPL =
PSEN
RD pulse width tRLRH See figure 3 5/ 9, 10, 11 I6tCLCL—’IDOl ns
1
See footnote at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

DAYTON, QHIO 45444

Test Symbol Conditions 1/ Group A Limitsg unit
-55°C = T = +125°C subgroups
V.. =50V 0% Min Nax
unless otherwise specified

WR pulse width UL See figure 3 5/ 9, 10, 11 |6t  -100 ns
Adi{gss hold after YLax See figure 3 2/ 5/ 9, 10, 1 tCLCL-3S ns
RD to valid oL oy see figure 3 5/ 9, 10, N Ste 165 ns

Dat—aﬂvln N .
batg hold after ¥ EHDX See figure 3 5/ 9, 10, 11 0 ns

RD
Data float after teHDZ See figure 3 2/ 5/ 9, 10, 1 2te o -70 ns

RD
ALE to valid tLLDv See figure 3 5/ 9, 10, 11 thLCL'ﬁO ns

bata In R S SIS S S _ ___
Address to t See figure 3 5/ 9, 10, 11 9t -165 ns

valid data in | " e -
ALE te WR or RD L See figure 3 5/ 9, 10, M [3t, . -58 |3t  +50 ns
Address to WR taviL See figure 3 5/ 9, 10, 11 IotCLCL—130 ns

or RO
WR or RD high to CUHLH See figure 3 5/ 9,10, 1 | t( =50 | ¢ ¥50 ns

ALE high
Data valid to WR tovux See figure 3 5/ 9,10, 1M | t ., -70 ns

trapsition _
Data setup before tavWH See figure 3 5/ 9, 10, 11 7tCLCL—1SO ns

WR )
bata hold after Tuhax See figure 3 5/ 9, 10, 11 tCLCL—SO ns

WR
Address float after [t ., See figure 3 2/ 5/ 9, 10, 1 25 ns

RD
Data glock they See figure 3 5/ 9, 10, 11 500 ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test symbol Conditions 1/ Group A Limits Unit
-55°C s T. = +125°C subgroups
Vee =20V +10% Min Max
unless otherwise specified
Data clock Llow TheL See figure 3 5/ 9, 10, 1 180 ns
Data clock high then See figure 3 5/ 9, 10, 1N 100 ns
Transmit data to See figure 3 S/ 9, 10, 11 180 ns
delay

Data setup time thss See figure 3 5/ 9, 10, 1 40 ns
Data hold time s See figure 3 5/ 9, 10, N 40 ns
Oscillator period tereL See figure 3 5/ 9, 10, 1 100 167 ns
High time TeHex See figure 3 5/ 9, 10, 1 20 ns
Low time tolex See figure 3 5/ 9, 10, 11 20 ns
Rise time tecH See figure 3 5/ 9, 10, 1 20 ns
Fall time teneL See figure 3 2/ 5/ 9, 10, 11 20 ns

N

device as possible.

§

(S

See 4.4.1c.

wi
I~

is 80 pF. 1/t = 6 MHz to 10 MHz.

cLcL

Vo is degraded when the device rapidly discharges external ca
during emission of address data. When using external memory,

1/ ALl testing to be performed using worst case conditions, unless

otherwise specified.

pacitance.

Except P1.6 (pin 7), P3.0 (pin 10) and P3.1 (pin 11) which are equal to -700 pA max.

This ac noise is most pronounced
locate the latch or buffer as close to the

Cutput toad capacitance, C , for port 0O, ALE, PSEN outputs is 100 pF. Load capacitance for all other outputs
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Device type 01 Device type 01
| Case cutline Q Case outline Q
Terminal Terminal Terminal Terminat Yerminat Terminal
number symbotl port number symbol port
o)) -—= P1.0 21 A8 P20
02 -—= P 1.1 22 A9 ?2.1
03 -— P1.2 23 A10 P22
04 o P1.3 24 XA P23
05 —— P 1.4 25 A12 P24
06 — P 1.5 26 A13 P25
07 RTS P 1.6 27 A P2.6
08 cTs P1.7 28 A5 P27
) RST.. -—- 29 -—- PSEN
10 1/0/RXD P 3.0 30 PROG ALE
1 DATA/TDX P 3.1 31 VPP A
12 INTO P 3.2 32 AD7 PO.7
13 INT1 P3.3 33 AD6 P 0.6
14 10 P3.4 34 ADS P DS
15 SCLK/T1 P 3.5 35 AD4 P 0.4
16 WR P 3.6 36 AD3 PD.3
17 RD P3.7 37 AD2 P 0.2
18 === XTAL2 38 AD1 P 0.1
19 o XTALT 39 ADO P 0.0
20 - Vss 40 - Vee
FIGURE 1. Terminal connections.
1
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FREQUENCY
REFERENCE
| — —_———t T e T T T T T 1
| :
| - 0SCIL- 4K-BYTES 192 BYTES SIU F=t— DATA
| AND MEMORY INTERFACE | 1/0
| TIMING RAM UNIT) | HOLC/SDLC
| AN AN | SERIAL
| | COMMUNICATE
| |
} CcPU <:— }
| |
| N N |
| 64K-BYTE BUS PROGRAMMABLE TWO 46-BIT |
| EXPANSION :i> TIMER EVENT| |
CONTROL 1/0 COUNTERS
} INTERRUPTS , , {
!—_ .——‘r_ ———————— % ————— @ @@@———_ o —-_-l
INTERRUPTS CONTROL PARALLEL PORTS COUNTERS
ADDRESS DATA BUS
AND I/0 PINS
FIGURE 2. Block diagram.
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Clock waveforms

STATE 4 | STATE 8 | STATE 6 | STATE 4 | STATE 2| STATE 3 | STATE 4| STATE §

INTERNAL

cLock PL |P2 P4 p2 |P1 [p2 | P1|P2| Pt |P2 | Pt

XTAL 2 oy e
ALE l I J—_j f—-l___

THESE SIGNALS ARE NOT ACTIVATED
DURING THE EXECUTION OF A MOVX

P2 | Pt

p2 Pil P2

EXTEANAL PROGRAAM MEMORY FETCH vit i L
PSEN
po __Ioatal__ PecouT] [0ATA pCL ouT] [oatal__[PEC o0
SAMPLED SAMPLE SAMPLED

[*——— FLOAT ———o=

FLOAT —.I
P2 [EXT) hm!cAT ES ADDRESS TRANSITIONS I

BEAD _CYCLE
]
| PcL out (IF PROBRAM
&agnx‘g ENTTTED MEMORY 1S EXTERNAL)
0 _ Mmwml/ O ora ]
ouT { SAMPLED
FLOAT

}
g2 _—J !
INDICATES DPH OR P2 SFR TO PCH TRANSITIONS ;_

WNRITE CYCLE

)
| | PcL ouUT (EVEN IF PROGRAM
HENORY 1S INTERNAL
PO __J—W
e
p2 DATA ouT PCL OUT (IF PROGRAM
MENORY IS EXTERNAL)
] INDICATES DPH OR P2 SFR TO PCH TRANSITIONS |

T _QPERAT
WOV PORT, SRC OLD DATA [ e DATA

PO PINS SAMPLED
WOV DEST.PO ﬁ Fié—

MOV QEST.PORT (P4, P2, P3) PO PINS SAMPLED
(INCLUDES INTO, INTY, TO, T4)

P1, P2, P3 PINS SAMPLED P1, P2, P3
SERLAL POAT SHIFY OLOCK L PINS SAMPLED
txo L'l L } LIL' I
(MODE 0 SAMPL
) AXD SAMPLED RO £0

This diagram indicates when signals are clocked internally. The time it takes the signals to propagate
to the pins, however, ranges from 50 ns to 150 ns. This propagation delay is dependent on variables
such as temperature and pin loading. Propagation also varies from output to output and component to
component. Typically though, (T, = 25°C, fully loaded) RD and WR propagation delays are approximately
50 ns. The other signals are typically 85 ns. Propagation delays are incorporated in the ac
specifications.

FIGURE 3. Switching test circuit and waveforms.
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MEMORY ACCESS

Program Memory Read Cycle

[
| {oy _\SEE NOTE ) N
Ll ettt v -
tLepd S
-\\ Jﬁ
ALE :
la—t PLPH —odf
pLIV .
N Ltoxav N_ 7
PSEN t —
LLAX— tex1z
l"tAZPL
tvae —1 |=—Yex1x
porT o INSTR IN A7-AD frsTA 1350-<| A7-AO ARSTR IR>
le——— AVIV ———»
porT 2 ADDR OR SFR-P2 -ADDRESS A15-AB X ADDRESS A15-A8
pData Memory Read Cycle
e}
4 LoV € WHLH =
ALE ____//_—_“ﬂ\\
PSEN e [e—tLLHL _tpieH
o N PR
N /]
t
RHDZ
—— tLLAX f=- ~—ALOV = LRHDX —o] fe—
= ~J L
PORT 0 > A7-AO K DATA IN SSSC
o RLAZ
poRT 2 %=, > ADDRESS A15-A8 OR SFR-P2
le——tAVHL ——
tavov
Data Memory Write Cycle
e EWHLH
ALE ___J/r————\\
SE
PoEN re—tL LWL —— L WH
‘RO
\\ /’
¢ AVWL 1t vy
-
$ORT 0 > Aa1-a0 I DATA OUT
PORT 2 _Gemre X ADORESS A15-AB OR SFA-P2 >
NOTE: t.y = 4 Clock cycles.

’ FIGURE 3. Switching test circuit and waveforms - Continued.
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SCLK

DATA

SCLK

DATA

SERIAL 1/0 WAVEFORMS

Synchronous Data Transmission

pl
TS

--—-tTT] ——im

Synchronous Data Reception

1
N

———tDCH ———o

XA

tpss tpHs

FIGURE 3. Switching test circuit and waveforms - Continued.
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INPUT/0UTPUT

AC Testing Input, Output,

FLOAT

2.4 3
0TEST POINTS

Float Waveforms

FLOAT ——=d
j: : 2.075—_—— 2.4
0.8% ____¢.45

|‘tCHCX ——|

External Clock Drive XTALZ

toLeH == |

—| |=—tCHCL

2.5
0.8 0.8
-

-t cLoX —=
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FIGURE 3. Switching test circuit and waveforms - Continued.
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External Drive Configuration
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FIGURE 3. Switching test circuit and waveforms - Continued.
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4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. For device class M, sampling and inspection procedures shall be in accordance with
section 4 of MIL-M-38510 to the extent specified in MIL-STD-883 (see 3.1 herein). For device classes B and S,
sampling and inspection procedures shall be in accordance with MIL-M-38510 and method 5005 of MIL-STD-883, except as
modified herein. For device classes Q and V, sampling and inspection procedures shall be in accordance with
MIL-I-38535 and the device manufacturer's QM plan.

4.2 Screening. For device class M, screening shall be in accordance with method 5004 of MIL-STD-883, and shall
be conducted on all devices prior to quality conformance inspection. For device classes B and S, screening shall be
in accordance with method 5004 of MIL-STD-883, and shall be conducted on all devices prior to qualification and
quality conformance inspection. For device classes Q and V, screening shall be in accordance with MIL-1-38535, and
shall be conducted on all devices prior to qualification and technology conformance inspection.

4.2.1 Additional criteria for device classes M, B, and S.

a. Burn-in test, method 1015 of MIL-STD-883.

(1) Test condition A, B, C, or D. For device class M, the test circuit shall be submitted to DESC-ECC
for review with the certificate of compliance. For device classes B and S, the test circuit shall be
submitted to the qualifying activity.

2) Ty = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table 1IA herein.

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

Margin test method A.

(1) Program greater than 95 percent of the bit locations, including the slowest programming cell
(see 3.12.2). 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 Vy = +5.9 V at +25°C using loose timing (i.e., taee 1 us).
(4) Perform dynamic burn-in (see 4.2.1a).

(5) Margin at Vy = 5.9 v.

(6) Perform electrical tests (see 4.2).

(7) Erase (see 3.12.1), except devices submitted for groups A, B, C, and D testing.

(8) Verify erasure (see 3.12.3).
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Margin test method B.

(1) Program at 25°C, 100 percent of the bits.

(2) Bake, unbiased, for 24 hours at 250°C.

(3) Perform margin test at V, = 5.9 v.

(4) Erase (see 3.12.1).

(5) Perform interim electrical tests in accordance with table IIA.
(6) Program 100 percent of the bits and verify (see 3.12.2).

(7) Perform burn-in (see 4.2.1a).

(8) One-hundred percent test at 25°C (group A, subgroups 1 and 7). Vy = 5.9 V with loose
timing, apply PDA.

(9) Perform remaining final electrical subgroups and group A testing.
(10) Erase. Devices may be submitted for groups B, C, and D at this time.
(11) Verify erasure (see 3.12.3). Steps 1 through &4 are performed at wafer Level.

4.2.2 Additional criteria for device classes Q and V.

a. The burn-in test duration, test condition and test temperature or approved alternatives shall be as
specified in the device manufacturer's QM plan in accordance with MIL-1-38535. The burn-in test circuit
shall be submitted to DESC-ECC with the certificate of compliance and shall be under the control of the
device manufacturer's Technology Review Board (TRB) in accordance with MIL-1-38535.

b. Interim and final electrical test parameters shatl be as specified in table IIA herein.

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
appendix B of MIL-1-38535 and as detailed in table 1IB herein.

4.3 Qualification inspection.

4.3.1 qualification inspection for device classes B and §. Gualification inspection for device classes B and S
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, D, and E inspections (see 4.4.1 through 4.4.5).

4.3.2 qualification inspection for device classes @ and V. Qualification inspection for device classes Q and V
shall be in accordance with MIL-1-38535. Inspections to be performed shall be those specified in MIL-1-38535 and
herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.5).

4.4 Conformance inspection. Quality conformance inspection for device class M shall be in accordance with
MIL-STD-883 (see 3.1 herein) and as specified herein. Quality conformence inspection for device classes B and S
shall be in accordance with MIL-M-38510 and as specified herein. Inspections to be performed for device classes N,
8, and S shall be those specified in method 5005 of MIL-5TD-883 and herein for groups A, B, C, D, and E inspections
(see 4.4.1 through 4.4.5). Technology conformance inspection for classes Q and V shall be in accordance with
MIL-1-38535 including groups A, B, C, D, and E inspections and as spacified herein except where option 2 of
MIL-I-38535 permits alternate in-line control testing.
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TABLE IIA. Electrical test requirements.

Test Subgroups Subgroups
requirements (per method 5005, table 1) (per MIL-1-38535, |
table III)

l | |
Device |Device |Device Device |Device
|class fclass |class |class |class

parameters

|
l I
| Interim electrical !
i |
1 (see 4.2) |

2, 3,7,

1 , 2, 3,7,
8, 9,10, 1

1
8, 9, 10, 1
2/

l

Final electrical |

parameters
(see 4.4)

Group A test
requirements
1 (see 4.4)

l
l
|Group B end-point |
l
l

| electrical

| parameters
(see 4.4)

|

|Group € end-point
| electrical

| parameters

1 (see 4.4)

I
l
|
!
|
| |
|Group D end-point |2, 8a, 10
l
I
|
|
|
|
I

2, 8a, 10

| electrical
| parameters
1 (see 4.4)

l

|Group E end-point
| electrical

| parameters
1_(see 4.4)

!
|
I
|
I
|
2, 8a, 10 |2, 8a, 10 2, 8a, 10

|

l

|

/ PDA applies to subgroup 1.
/

1
2/ PDA applies to subgroups 1 and 7.

4.4.1 Group A inspection.

a. Tests shall be as specified in table IIA herein.

b. For device class N, subgroups 7 and 8 tests shall consist of verifying the EPROM pattern specified and
instruction set. The instruction set forms a part of the vendor's test tape and shall be maintained and
available from the approved source of supply. For device classes B and S, subgroups 7 and 8 tests shall
include verification of the device functionality (including verification of EPROM pattern specified and
instruction set). For device classes Q and V, subgroups 7 and 8 shall include verifying the functionality
of the device; these tests shall have been graded in accordance with MIL-STD-883, test method S012 (see 1.5
herein).

¢. Subgroup 4(C._  measurements) shall be measured only for the initial test and after process or design
changes which may affect input capacitance. A minimum sample size of five devices with zero rejects shall
be required.
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TABLE IIB. Additional screening for device class V.

Test MIL-STD-883, test method Lot requirement
Particle impact 2020 100%

noise detection

Internal visual 2010, condition A or 100%
approved alternate

Nondestructive 2023 or 100%
bond pull approved alternate
Reverse bias burn-in 1015 100%
Burn-1in 1015, total of 240 hours 100%
at +125°C
Radioyraphic 2012 100%

4.4.2 Group B inspection. The group B inspection end-point electrical parameters shall be as specified in table
IIA herein.

4.4.3 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table
1IA herein.

4.4.3.1 Additional criteria for device classes M, B, and S. Steady-state life test conditions, method 1005 of
MIL-STD-883:

a. Test condition C or D. For device class M, the test circuit shall be submitted to DESC-ECC for review with
the certificate of compliance. For device classes B and S, the test circuit shall be submitted to the
qualifying activity.

b. T, = +125°C, minimum.

c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

d. ALl devices selected for testing shall be programmed with a checkerboard pattern or equivalent. After
completion of all testing, the devices shall be erased and verified.

4.4.3.2 Additional criteria for device classes Q and V. The steady-state life test duration, test condition and
test temperature or approved alternatives shall be as specified in the device manufacturer's QM plan in accordance
with MIL-1-38535. The steady-state life test circuit shall be submitted to DESC-ECC with the certificate of
compliance and shall be under the control of the device manufacturer's TRB in accordance with MIL-1-38535.

4.4.4 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table
1IA herein.
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4.4.5 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein). RHA levels for device classes B, S, Q, and V shall be M, D, R, and H and for
device class M shall be M and D. RHA quality conformance inspection sample tests shall be performed at the RHA
level specified in the acquisition document.

a. RHA tests for device classes B and S for levels M, D, R, and H or for device class M for levels M and D
shall be performed through each lLevel to determine at what levels the devices meet the RHA requirements.
These RHA tests shall be performed for initial qualification and after design or process changes which may
affect the RHA performance of the device.

b. End-point electrical parameters shall be as specified in table 1IA herein.

c. Prior to total dose irradiation, each selected sample shall be assembled in its quatified package. It
shall pass the specified group A electrical parameters in table I for subgroups specified in table IIA
herein.

d. For device classes M, B, and S, the devices shall be subjected to radiation hardness assured tests as
specified in MIL-M-38510 for RHA level being tested, and meet the postirradiation end-point electrical
parameter limits as defined in table I at T, = +25°C 35 percent, after exposure.

e. Prior to and during total dose irradiation testing, the devices shall be biased to establish a worst case
condition as specified in the radiation exposure circuit.

f. For device classes M, B, and S, subgroups 1 and 2 in table V, method 5005 of MIL-STD-883 shall be tested as
appropriate for device construction.

g. When specified in the purchase order or contract, a copy of the RHA delta Limits shall be supplied.
4.5 Erasing procedure. The recommendsd erasure procedure is exposure to ultraviolet light (at 2537 Angstroms) to
an integrated dose of at least 15 W-s/cm® rating for 20 to 30 minutes, at a distance of about 1 inch, should be

sufficient.

4L.6 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 (see figure 4) for programming. The waveforms of figure
4 and programming characteristics of table III shall apply.

b. Initially and after each erasure, all bits are in the high "H" state. To be programmed, the device must be
running with a 4 to 6 MHz oscillator. The address of an EPROM location to be programmed is applied to port
1 and pins P2.0-P2.3 of port 2, while the data byte is applied to port 0. Pins P2.4-P2.6 and PSEN should
be held low, and P2.7 and RST high. (These are all TTL levels except RST, which requires 2.5 V for high).
EA/V, is held normally high, and is pulsed to +21 V. VWhile EA/VPP is at 21 V, The ALE/PROG pin, which is
normafly being held high, is pulsed low for 50 ms. The EA/V,, is returned to high.
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TABLE III. Programming and verification characteristics.

Symbol Parameter 1/ Min Max Units
Vpp Programming supply voltage 20.5 21.5 v
Ipp Programming current 30 RA
1/tCLCL Oscillator frequency 4 6 MHz
taveL Address setup to PROG aatCLCL ns
teHAX Address hold after PROG a8t o ns
thveL Data setup to PROG ‘8‘chL ns
toHDX pata hold after PROG 48t o ns
TensH ENABLE high to Vop lo8tCLCL ns
tsheL Vpp setup to PROG 10 us
tonsL Vpp hold after PROG 10 us
toLoH PROG width 45 55 us
tavav Address to data valid katCLCL ns
teLay ENABLE to data valid 48tc o ns
Yenaz Data float after ENABLE 0 48t o ns

a. Vgg = ov

b. +4.5V = vC s +5.5V

c
c. 21°C = Te s 27°¢

d. See figure 4

1/ The following conditions apply during programming and verification:
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EPROM Programming

Security Bit Programming and Verification Waveforms

PROGRAMMING VERIFICATION
P1.0-P1.7 \
p2 g-pa.3—  ADDRESS ADDRESS )—
le—tavay
PORT 0 ——JN DATA IN —( DATA oUT
t
toveL |4 gHox
AVGL —t " f—tGHAX
] 4
ALE PROG N/
tsHeL e =tenst
21V £0.5V
7L HigH [ N TTL HIGH TTL HIGH| TTL HIGH
"EA VPP
-t EHSH LELQY —=f = - tEHaz
P2.7
(ENABLE)

Security Bit Programming Configuration

+5V
NC | P1 VCCJ
p2.0—
NC| P2.3 PO | NC
P2.4
:ig [: P2.5 ALE}—— ALE/PROG 50 ms PULSE TO GND
- P2.6
TTL HIGH — b P2.7 = _ Y PULSE
r XTAL2 A b— EA/VPP +21 P
4-6 MHz[ ] RST —— VIH1
XTAL1 PSEN
Vss I
FIGURE 4. EPROM programming configuration and waveforms.
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Programming Verification Configuration

+5V
T s O
OFFFH _ P2.0- PO PGM DATA
AB=M1 } p2.3 (USE 10K PULLUPS)
 p2.4
L E P2.5 ALE TTL HIGH
= P2.6
ENABLE —— P2.7 .
| XTAL2 EA |

i}

4-6 wHz[_] AST b—— VIH1
XTALY PSRN —
Vss

Programming Configuration

+5V
ADDR. ~ P1 v ._J
DO0OH- cc
OFFFH P2.0
Ag-A11 Y p2 3 PO < PGM DATA
| P2.4
—[_ E pP2.5 ALE ALE PROG
- pP2.6
FTL HIGH —— 1 P2.7 7 =5/
-—— EA/VPP
1 XTAL2
4-6 MHz[ ] RST }—— VIH1
XTAL4Y PSEN
Vss {

FIGURE 4. EPROM programming configuration and waweforms - Continued.
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5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-M-38510 for device
classes M, B, and S and MIL-I1-38535 for device classes Q and V.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit
applications (original equipment), design applications, and logistics purposes.

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

6.1.2 Substitutability. Device classes B and Q devices will replace device class M devices.
6.2 Configuration control of SMD's. ALl proposed changes to existing SMD's will be coordinated

with the users of record for the individual documents. This coordination will be accomplished in
accordance with MIL-STD-481 using DD Form 1693, Engineering Change Proposal (Short Form) .

6.3 Record of users. Military and industrial users shall inform Defense Electronics Supply Center
when a system application requires configuration control and which SMD's are applicable to that system. DESC will
maintain a record of users and this List will be used for coordination and distribution of changes to the drawings.
Users of drawings covering microelectronic devices (FSC 5962) should contact DESC-ECC, telephone (513) 296-6022.

6.4 Comments. Comments on this drawing should be directed to DESC-ECC, Dayton, Ohio 45444, or telephone (513)
296-8526.

6.5 Symbols, definitions, and functional descriptions.

Symbol Type Name and Description

ADO-AD7 1/0 Port O (P0.0-P0.7): Port O is an 8-bit open drain
bidirectional 1/0 port. It is also the multiplex low-order
address and data bus when using external memory. It is used
for data output during program verification. Port O can
sink/source six LS TTL loads.

1/0 Port 1 (P1.0-P1.7): Port 1 is an 8-bit quasi-bidirectional
1/0. It is used for the low-order address byte during
program verification. Port 1 can sink/source four LS TTL
loads.

RTS (P1.6) 0 Request-to-Send output: A low indicates that the device
is ready to transmit.

CTs (P1.7) I Clear-to-Send input: A low indicates that a receiving
station is ready to receive.
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Symbol Type
A8-A15 1/0

1/0

1/0 RxD (P3.0) I

DATA TxD (P3.1) O

INTO (P3.2) 1
INT1 (P3.3) I
T0 (P3.4) 1

SCLK T1 (P3.5) I

Name and Description

Port 2 (P2.0-P2.7): Port 2 is an 8-bit quasi-bidirectional
1/0 port. It also emits the high-order address byte when
accessing external memory. It is used for the high-order
address and the control signals during program verification.
Port 2 sink/source four LS TTL loads.

Port 3 (P3.0-P3.7): Port 3 is an B-bit quasibidirectional
1/0 port. _It alsg contains the interrupt, timer, serial
port, and RD and WR pins that are used by various options.
The output latch corresponding to a secondary function must
be programmed to a one (1) for that function to operate.
Port 3 can sink/source four LS TTL loads.

In point-to-point or multipoint configurations, this pin
controls the direction of pin P3.1. Serves as Receive Data
input in loop and diagnostic modes.

In point-to-point or muttipoint configurations, this pin
functions as data input/output. In loop mode, it serves as
transmit pin. A "O" written to this pin enables diagnostic
mode.

Interrupt 0 input or gate control input for counter 0.
Interrupt 1 input or gate control input for counter 0.

Input to counter 0.

In addition to 1/0, this pin provides input to counter 1 or
serves as SCLK (serial clock) input.

WR (P3.6) 0 WRITE: The write control signal latches the data byte from
port 0 into the external data memory.
RD (P3.7) 0 READ: The read control signal enables external data memory
to port O.
RST I A high on this pin for two machine cycles while the
oscillator is running resets the device. A small external
pull-down resistor (= 8.2 ko) from RST to Vo permits power-
on reset when capacitor (» 10 uF) is also connected from
this pin to VCC‘
ALE/PROG 0 Provides Address Latch Enable output used for latching the
address into external memory during normal operation. It is
activated every six oscillator periods except during an
external data memory access. It also receives the program
pulse input for programming the device.
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Symbol Type Name and Description
symbot _ype

PSEN 0 The program Store Enable output is a control signal that
enables the external Program Memory to the bus during
external fetch operations. It is activated every six
oscillator periods, except during external data memory
accesses. Remains high during internal program execution.

EA/VPP I Wwhen held at a TTL high Level, the device executes
instructions from the internal ROM when the PC is less than
4096. When held at a TTL low level, the device fetches all
instructions from external Program Memory. The pin also
receives the 21 V EPROM programming supply voltage on the
device.

XTALY 1 Input to the oscillator's high gain amplifier. Required
when a crystal is used. Connected to Vg when external
source is used on XTALZ.

XTALZ2 0 Output from the oscillator's amplifier. Input to the
jntermal timing circuitry. A crystal or external source can
be used.

6.6 One part - one part number_system. The one part - one part number system described below has been developed
to allow for transitions between identical generic devices covered by the four major microcircuit requirements
documents (MIL-M-38510, MIL-H-38534, MIL-I-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation
of unique PIN's. The four military requirements documents represent different class levels, and previously when a
device manufacturer upgraded military product from one class level to another, the benefits of the upgraded product
were unavailable to the Original Equipment Manufacturer (OEM), that was contractually locked into the original
unique PIN. By establishing a one part number system covering all four documents, the OEM can acquire to the
highest class level available for a given generic device to meet system needs without modifying the original
contract parts selection criteria.

Example PIN Manufacturing Document

Military documentation format under new system source listing Listing
New MIL-M-38510 Military Detail 5962-8997122(B or S)YY QPL-38510 MIL-BUL-103
Specifications (in the sMD format) (Part 1 or 2)
New MIL-H-38534 Standardized Military 5962-899712Z(H or K)YY QML-38534 MIL-BUL-103
Drawings
New MIL-1-38535 Standardized Military 5962-8997122(Q or V)YY QML-38535 MIL-BUL-103
brawings
New 1.2.1 of MIL-STD-883 Standardized 5962-89971ZZ(M)YY MIL-BUL-103 MIL-BUL-103

Military Drawings

6.7 Sources of supply.

6.7.1 Sources of supply for device classes B and S. Sources of supply for device classes B and S are listed in
QPL-38510.

6.7.2 Sources of supply for device classes @ and V. Sources of supply for device classes Q and V are listed in
QML-38535. The vendors Listed in QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-ECC
and have agreed to this drawing.

6.7.3 Approved sources of supply for device class M. Approved sources of supply for class M are tisted in
MIL-BUL-103. The vendors listed in MIL-BUL-103 have agreed to this drawing and a certificate of compliance (see 3.6
herein) has been submitted to and accepted by DESC-ECC.
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