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1. SCOPE

1.1 Scope. This drawing documents three product assurance class levels consisting of space application (device class V),
high reliability (device classes M and Q), and nontraditional performance environment (device class N). A choice of case
outlines and lead finishes are available and are reflected in the Part or Identifying Number (PIN). When available, a choice of
Radiation Hardness Assurance (RHA) levels is reflected in the PIN. For device class N, the user is cautioned to assure that the
device is appropriate for the application environment.

1.2 PIN. The PIN is as shown in the following example:

5962 - 85064 01 M M A
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)
V

Drawing number
1.2.1 RHA designator. Device classes N, Q, and V RHA marked devices meet the MIL-PRF-38535 specified RHA levels and
are marked with the appropriate RHA designator. Device class M RHA marked devices meet the MIL-PRF-38535, appendix A
specified RHA levels and are marked with the appropriate RHA designator. A dash (-) indicates a non-RHA device.

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

Device type Generic number Circuit function
01 80C31BH 8-bit microcontroller (3.5 to 12 MHz)
02 80C51BH 8-bit microcontroller with a mask
programmable ROM (3.5 to 12 MHz)
03 80C31BH-16 8-bit microcontroller (3.5 to 16 MHz)
04 80C51BH-16 8-bit microcontroller with a mask
programmable ROM (3.5 to 16 MHz)
05 80C31BH 8-bit microcontroller (3.5 to 12 MHz)
06 80C51BH 8-bit microcontroller with a mask
programmable ROM (3.5 to 12 MHz)
07 80C31BH-16 8-bit microcontroller (3.5 to 16 MHz)
08 80C51BH-16 8-bit microcontroller with a mask

programmable ROM (3.5 to 16 MHz)

1.2.3 Device class designator. The device class designator is a single letter identifying the product assurance level as
follows:

Device class Device requirements documentation

M Vendor self-certification to the requirements for MIL-STD-883 compliant, non-
JAN class level B microcircuits in accordance with MIL-PRF-38535, appendix A

N Certification and qualification to MIL-PRF-38535 with a nontraditional
performance environment (encapsulated in plastic)
QorV Certification and qualification to MIL-PRF-38535
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1.2.4 Case outline(s). The case outline(s) are as designated in MIL-STD-1835, JEDEC Publication 95, and as follows:

Outline letter Descriptive designator Terminals Package style Document
M GQCC1-J44 44 “J” leaded chip carrier MIL-STD-1835
Q GDIP1-T40 or CDIP2-T40 40 Dual-in-line MIL-STD-1835
U MS-011-AC 40 Plastic dual-in-line JEP 95
\% MS-018-AC 44 Plastic “J” leaded chip carrier JEP 95
X CQCC1-N44 44 Square chip carrier MIL-STD-1835
Y See figure 1 52 Flat pack MIL-STD-1835

1.2.5 Lead finish. The lead finish is as specified in MIL-PRF-38535 for device classes N, Q, and V or MIL-PRF-38535,
appendix A for device class M.

1.3 Absolute maximum ratings. 1/

Supply voltage range (referenced to ground) ...........cocccviiiiiiiiiiiiiiiee e +6.5 V dc maximum
Maximum power diSSIPation (PD).......ciiiueieeiiiiee i 200 mwW
Voltage (any pin) to Vss -0.5V dcto Vec +0.5V de
Storage temperature range (TSTG) ...ovveierurreeiiriie et -65°C to +150°C
Maximum junction temperature (Tu).......ceeeeiiiire e +200°C
Lead temperature (soldering 5 SECONAS) (TS) .. veervrreeiureeeiiiieeeiiiee e reee e +300°C
Thermal resistance junction-to-case (84c):
(0= TSN 1Y I @ =T o I G See MIL-STD-1835
(07 11T SRR 20°C/W
107 11T U SRR 15°C/W
(0= 17 I PR SURRPSR 14°C/W

1.4 Recommended operating conditions.

Operating supply voltage range (Vo). ... cuueeeiiriee it 4V dcto+6 Vdc
Maximum low level input voltage (eXCept EA) ...cccuveiiiieiiee et 0.2Vec - 0.25V de
(=2 TSP SRP SR 0.2Vcc - 0.45Vde
Maximum high level input voltage (except XTAL1, RST)......ccocciiiieiieiiiiiiieeeee e 0.2Vec + 1.1V dc
0L 17 T 3 I PSSR 0.7Vec + 0.2V dc
Case operating temperature range (Tc):
Device types 01, 02, 03, and 04 ...t eea e -55°C to +125°C
Device types 05, 06, 07, and 08..........ccuuriiiiieeiiiiiiee et a e -40°C to +85°C
Oscillator frequency:
Device types 01, 02, 05, @Nnd 06........ccoiiuriiiiieei e ee e eeaa s 3.5 MHz to 12 MHz
Device types 03, 04, 07, and 08..........ooieiiiiiieei e eea e 3.5 MHz to 16 MHz

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.
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2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, and handbooks. The following specification, standards, and handbooks form a part
of this drawing to the extent specified herein. Unless otherwise specified, the issues of these documents are those cited in the
solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATION
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-883 - Test Method Standard Microcircuits.
MIL-STD-1835 - Interface Standard Electronic Component Case Outlines.

DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBK-103 -  List of Standard Microcircuit Drawings.
MIL-HDBK-780 -  Standard Microcircuit Drawings.

(Copies of these documents are available online at https://quicksearch.dla.mil/.)

2.2 Non-Government publications. The following documents form a part of this document to the extent specified herein.
Unless otherwise specified, the issues of these documents are those cited in the solicitation or contract.

JEDEC — SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)
JEP95 - Registered and Standard Outlines for Semiconductor Devices.

(Copies of these documents are available online at https://www.jedec.org/.)

2.3 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 takes precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a
specific exemption has been obtained.

3. REQUIREMENTS

3.1 Item requirements. The individual item requirements for device classes N, Q and V shall be in accordance with
MIL-PRF-38535 and as specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The
modification in the QM plan shall not affect the form, fit, or function as described herein. The individual item requirements for
device class M shall be in accordance with MIL-PRF-38535, appendix A for non-JAN class level B devices and as specified
herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall be as specified
in MIL-PRF-38535 and herein for device classes N, Q and V or MIL-PRF-38535, appendix A and herein for device class M.

3.2.1 Case outlines. The case outlines shall be in accordance with 1.2.4 herein and figure 1.

3.2.2 Terminal connections. The terminal connections shall be as specified on figure 2.

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

3.2.4 Switching waveforms and test circuit. The switching waveforms and test circuit shall be as specified on figure 4.
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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 | 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 Il. 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. In addition, the manufacturer's PIN may also be
marked. For packages where marking of the entire SMD PIN number is not feasible due to space limitations, the manufacturer
has the option of not marking the "5962-" on the device. For RHA product using this option, the RHA designator shall still be
marked. Marking for device classes N, Q and V shall be in accordance with MIL-PRF-38535. Marking for device class M shall
be in accordance with MIL-PRF-38535, appendix A.

3.5.1 Certification/compliance mark. The certification mark for device classes N, Q, and V shall be a “QML” or “Q” as
required in MIL-PRF-38535. The compliance mark for device class M shall be a "C" as required in MIL-PRF-38535, appendix A.

3.6 Certificate of compliance. For device classes N, 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 6.6.1 herein). 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-HDBK-103 (see 6.6.2 herein). The certificate of compliance submitted to DLA Land and Maritime-VA prior to listing as an
approved source of supply for this drawing shall affirm that the manufacturer's product meets, for device classes N, Q, and V,
the requirements of MIL-PRF-38535 and herein or for device class M, the requirements of MIL-PRF-38535, appendix A and
herein.

3.7 Cetrtificate of conformance. A certificate of conformance as required for device classes N, Q, and V in MIL-PRF-38535 or
for device class M in MIL-PRF-38535, appendix A 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 DLA Land and Maritime -VA of change of
product (see 6.2 herein) involving devices acquired to this drawing is required for any change that affects this drawing.

3.9 Verification and review for device class M. For device class M, DLA Land and Maritime, DLA Land and Maritime '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 class M. Device class M devices covered by this drawing shall be in
microcircuit group number 105 (see MIL-PRF-38535, appendix A).

3.11 User mask program. For device types 02, 04, 06, and 08, since the ROM is memory programmed by the manufacturer
in a variety of configurations, the contracting activity shall provide an altered item drawing describing the mask program to be
used by the manufacturer.

3.12 PIN supersession information. The PIN supersession information shall be as specified in 6.7 herein.
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TABLE I. Electrical performance characteristics.

Test Symbol Conditions 1/ Group A Device Limits Unit
Vee =5V £20% subgroups type Min Max
unless otherwise specified
Output low voltage VoL lo=1.6mA 2/ 1,2,3 All 0.45 \Y
(ports 1, 2, 3)
Output low voltage VoLt loo=32mA 2/ 1,2,3 All 0.45 \%
(port 0, ALE, PSEN)
Output high voltage | Von lon = -60 pA, Vec =5V £10% 1,2,3 All 2.4 v
(ports 1, 2, 3) lon = -25 pA, Vec =5V £10% 0.75 Vce
lon =-10 uA, Vec =5V +10% 0.90 Vcc
Output high voltage | Von1 lon = -400 pA, Vec =5V +10% 1,2,3 All 2.4 \
(port 0 in external lon =-150 uA, Vec =5V +10% 0.75 Vce
bus mode, ALE, low = -40 A, Vee = 5V £10% 3/ 0.90 Ve
PSEN)
Logical 0 input I Vin=045V 1,2,3 All -75 pA
current
(ports 1, 2, 3)
Logical 1t0 0 IL Vn=2V 1,2,3 All -750 pA
transition current
(ports 1, 2, 3)
Input leakage I 0.45 <ViNn < Vce 1,2,3 All +10 pA
current
(port 0, EA)
Supply current Icci 3.5MHz, Vcc 4V 1,2,3 All 4.3 mA
during operation 3.5MHz, Vec 5V 5/ 5.7
4/ 3.5MHz, Vcc 6V 7.5
8.0 MHz, Vcc 4V 5/ 8.3
8.0 MHz, Vcc 5V 5/ 11
8.0 MHz, Vcc 6V 5/ 14
12 MHz, Vcc 4 V 12
12 MHz, Vcc 5V &/ 16
12 MHz, Vcc 6 V 20
Supply current lcc2 16 MHz, Vcc 4 V 1,2,3 03, 04 16 mA
during operation 16 MHz, Vcc 5V 5/ 07,08 21
16 MHz, Vcc 6 V 25
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Group A Device Limits Unit
Vce =5V £20% subgroups type Min Max
unless otherwise specified
Supply current lccs 3.5MHz, Vcc 4V 1,2,3 All 1.1 mA
during idle mode 3.5MHz, Vcc 5V 5/ 1.6
6/ 3.5 MHz, Vec 6 V 2.2
8.0 MHz, Vcc 4V 5/ 1.8
8.0 MHz, Vcc 5V 5/ 2.7
8.0 MHz, Vcc 6V 5/ 3.7
12 MHz, Vcc 4 V 2.5
12 MHz, Vcc 5V &/ 3.7
12 MHz, Vcc 6 V 5.0
lcca 16 MHz, Vcc 4 V 03, 04 4.0
16 MHz, Vcc 5V 5/ 07,08 5.5
16 MHz, Vcc 6 V 7.0
Power down current [} Vec=2Vto6V 7/ 1,2,3 All 75 uA
Reset pulldown RRrsT 1,2,3 All 50 300 kQ
resistor
Pin capacitance Cio See 4.4.1c 4 All 20 pF
Functional tests See 4.4.1d 7,8 All
Oscillator 1/tcLeL 9,10, 11 01, 02 3.5 12 MHz
frequency 05, 06
03, 04 3.5 16
07, 08
ALE pulse width fLHLL CL =100 pF for port 0, ALE, 9,10, 11 All 2tcLcL-55 ns
Address valid to taviL and PSEN teLeL-70
ALE low 8/ CL = 80 pF for all other
Address hold after tiiax outputs (see figure 4) tcLc-50
ALE low
ALE low to valid tLLv 4tcre-115
instruction in
ALE low to PSEN tLeL teLcL-55
low
PSEN pulse width tPLPH 3tcieL-60
PSEN low to valid tLiv 3tcicl-120
instruction in
Input instruction texix 0
hold after PSEN
Input instruction trxiz teLcL-25
float after PSEN
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Group A Device Limits Unit
Vce =5V £20% subgroups type Min Max
unless otherwise specified

Address to valid taviv CL =100 pF for port 0, ALE, 9,10, 11 All 5tcre-120 ns
instruction in and PSEN

PSEN low to tpLAz CL = 80 pF for all other 25
address float outputs (see figure 4)

RD pulse width tRLRH BtcLc-100

WR pulse width | twiwn BtcLc-100

RD low tovalid | triov 5tcLci-185
data in

Data hold after tRHDX 0
RD

Data float after trRHDZ 2tcLcL-85
RD

ALE low to valid tLov 8tcLel-170
data in

Address valid to tavov OtcLc-185
data in

ALE low to RD tiwe 3tcLcL-65 3tcicL+65
or WR low

Address toRD | taww 4tcicL-145
or WR low

Data valid to tavwx teLel-75
'WR transition

Data holds after twHax teLcL-65

‘WR

RD low to trLAZ 0
address float

RD or WR high | twhin tcLoL-65 tcLeL+65
to high

External clock tcHex 20
high time

External clock teLex 20
low time

External clock teLeH 20
rise time 9/

External clock tcHeL 20
fall time 9/

Serial port clock txuxe 12tcLeL
cycle time 5/

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

Test Symbol Conditions 1/ Group A Device Limits Unit
Vee =5V £20% subgroups type Min Max
unless otherwise specified
Output data tavxH CL =100 pF for port 0, 9, 10, 11 All 10tcLe-133 ns
setup to clock 5/ ALE, and PSEN
rising edge Cv = 80 pF for all other
Output data hold | txHax outputs (see figure 4) 2tclel-117
after clock 5/
rising edge
Input data hold txHDX 0
after clock 5/
rising edge
Clock rising txHDV 10tcLel-133
edge 5/
to input data a
valid

1/ Unless otherwise specified, all testing to be performed using worst case conditions. The operating temperature shall be
as specified in section 1.4.

2/ Capacitive loading on ports 0 and 2 may cause spurious noise pulses to be superimposed on the VoL of ALE and ports
1 and 3. The noise is due to external bus capacitance discharging into the port 0 and port 2 pins when these pins make
1-to-0 transitions during bus operations. In the worst cases (capacitive loading > 100 pF), the noise pulse on the ALE
line may exceed 0.8 V. In such cases it may be desirable to qualify ALE with a Schmitt Trigger, or use an address latch
with a Schmitt Trigger STROBE input.

3/ Capacitive loading on ports 0 and 2 may cause the Von on ALE and PSEN to momentarily fall below the 0.9 Vcc
specification when the address bits are stabilizing.

4/ lcc is measured with all output pins disconnected; XTAL1 driven with tcicH, tcheL =5 ns, Vit = Vss + 0.5V, Icc would be
slightly higher if a crystal oscillator is used.

5/ Shall be guaranteed if not tested to the limits specified.

6/ Idle Icc is measured with all output pins disconnected; XTAL1 driven with tcLch, tcheL =5 ns, Vil =Vss + 0.5V,

XTAL2 = N.C.; Port 0 = Vcc; EA = RST = Vss.

7/ Power down Icc is measured with all output pins disconnected; EA = Vss, Port0 = Vcc; XTAL2 = N.C.; RST = Vss.

8/ When using timing equations, the minimum value shall be not less than 5 ns.

9/ Due to test equipment limitations, actual tested values may differ from those specified, but specified limits are

guaranteed.
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Case Y

f———— ) ——— —|—a— C
+f=b St = e b= ——H——b o A e
L
E1l E E
SEE —
SEE NOTE 1 o  }
NOTE 1 —!
L L
o I Q L_ I
KK | © | ——|8——_—_|—| — S1-= S| = Q——l -
A = f——— D ——— C ——|<—
CONFIGURATION 1 CONFIGURATION 2
Dimensions
Symbol Inches Millimeters Notes | Symbol Inches Millimeters Notes
Min Max Min Max Min Max Min Max
A .045 .100 1.14 2.54 e .050 BSC 1.27 BSC 3
b .015 .023 0.38 0.58 K
c .008 .012 0.20 .030 L .250 .370 6.35 9.40
D 1.330 33.78 2 Q .054 .066 1.37 16.76 4
E .620 .660 | 15.75 | 16.76 S .045 1.14
E1 2 S1 .005 0.13

NOTES:

1. A pin 1 tab (enlargement) is located with the shaded area shown and adjacent to the package body. Other pin
numbers proceed sequentially from pin 1 counterclockwise (as viewed from the top of the device).

2.
3.

This dimension allows for off-center lid, meniscus, and glass overrun.
The reference pin spacing is 0.050 between centerlines. Each pin centerline is located within £0.005 of its

longitudinal position relative to the first and last pin numbers.

This dimension is measured at the point of exit of the lead body.

FIGURE 1. Case outlines.
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Device type All
Case outline Qand U
Terminal number Terminal symbol Terminal number Terminal symbol

1 P1.0 21 P2.0
2 P1.1 22 P2.1
3 P1.2 23 P2.2
4 P1.3 24 P2.3
5 P1.4 25 P2.4
6 P1.5 26 P2.5
7 P1.6 27 P2.6
8 P1.7 28 P2.7
9 RESET 29 PSEN
10 P3.0/RXD 30 ALE
11 P3.1/TXD 31 EA
12 P3.2/INTO 32 PO.7
13 P3.3/INT1 33 P0.6
14 P3.4/TO 34 P0.5
15 P3.5/T1 35 P0.4
16 P3.6/WR 36 P0.3
17 P3.7/RD 37 P0.2
18 XTAL2 38 P0.1
19 XTALA1 39 P0.0
20 Vss 40 Vce

Device type All

Case outline M, X, and V

Terminal number Terminal symbol Terminal number Terminal symbol

1 NC 23 NC
2 P1.0 24 P2.0
3 P1.1 25 P2.1
4 P1.2 26 P2.2
5 P1.3 27 P2.3
6 P1.4 28 P2.4
7 P1.5 29 P2.5
8 P1.6 30 P2.6
9 P1.7 31 P2.7
10 RESET 32 PSEN
11 P3.0 33 ALE
12 NC 34 NC
13 P3.1 35 EA
14 P3.2 36 PO.7
15 P3.3 37 P0.6
16 P3.4 38 P0.5
17 P3.5 39 P0.4
18 P3.6 40 P0O.3
19 P3.7 41 P0.2
20 XTAL2 42 PO.1
21 XTALA 43 P0O.0
22 Vss 44 Vce

NC = No connection

FIGURE 2. Terminal connections.
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Device type All
Case outline Y
Terminal number Terminal symbol Terminal number Terminal symbol
1 P1.0 27 P2.0
2 P1.1 28 P2.1
3 P1.2 29 P2.2
4 P1.3 30 P2.3
5 P1.4 31 P2.4
6 NC 32 NC
7 NC 33 NC
8 NC 34 NC
9 NC 35 P2.5
10 P1.5 36 P2.6
11 P1.6 37 P2.7
12 P1.7 38 PSEN
13 RST 39 ALE
14 P3.0/RXD 40 EA
15 P3.1/TXD 41 P0.7
16 P3.2/INTO 42 P0.6
17 P3.3/INT1 43 P0.5
18 P3.4/TO 44 P0.4
19 NC 45 NC
20 NC 46 NC
21 P3.5/T1 47 NC
22 P3.6/WR 48 P0.3
23 P3.7/RD 49 P0.2
24 XTAL2 50 PO.1
25 XTAL1 51 P0.0
26 Vss 52 Vce
NC = No connection
FIGURE 2. Terminal connections — Continued.
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P0.0-P0O.7

P2.0-P2.7

A A 1 A £ B
' “PORT 0 TPORT 2 '
Vee | DRIVERS DRIVERS I
—' TE TF Se !
Vgs | il I
| RAM ADDR| N  RAM PORT 0 PORT 2 ROM /I—I I
| REGISTER—] 128 X 8 LATCH LATCH 4k X 8N— |
=1 1 1L 1L I 1 |
S T |
| POINTER |
| |
PROGRAM
I = ADDRESS (——1 |
| | TMP2 | | TMP1 | REGISTER(Y |
I I
I AN L) I
I pcon | scon |tmop[rcon] | | BUFFER K—/ | |
I THO TLO | TH1 [ TL1 I
I SBFU(TX)|SBFURX)[ IE | IP oC I
INTERRUPT, SERIAL IncRe- (—N
I ALU C'_ PORT AND TIMER BLOCKS MENTER [NV I
=
PSEN I de; EIJISE%IFI N—V] I
= I
ALE ——] TIMING EE ﬁ |
— | 24 h LN I
EA — = AND | E opTR [N
CONTROL ZE <I ﬁ ﬁ Vi N—/ I
RST ————f a
! 0 PORT 1 PORT 3 - |
I IPQ I_J LATCH LATCH I
I OSCILLATOR jE I
| PORT 1 PORT 3 |
| DRIVERS —J|> DRIVERS |
[XTAL2| _ _ _|XxTAtr _ _ _ _ _ _ _ IOMMA~——_ _  _JHH—— _
LALAALLA
P1.0-P1.7 P3.0-P3.7
Mode Program ALE PSEN Port 0 Port 1 Port 2 Port 3
memory
Idle Internal 1 1 Data Data Data Data
Idle External 1 1 Float Data Address Data
Power down Internal 0 0 Data Data Data Data
Power down External 0 0 Float Data Data Data
FIGURE 3. Block diagram.
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Vee 705 0 7 Ve % *
0.45 v ’I tCHCX
tewee }‘tCLCX‘J ~-tcicH
teLeL
EXTERNAL CLOCK DRIVE WAVEFORM
V.. -0.5
cc
0.2 Vo +0.9
0.2 Vg -0.1
0.45 V
AC TESTING: INPUT, OUTPUT WAVEFORMS
v
V LoaD

v

VUH -0.1V
TIMING REFERENCE
POINTS
VUL +0.1 V

FLOAT WAVEFORM

NOTES:
1. AC inputs during testing are driven at Vcc - 0.5 for a logic "1" and 0.45 V for a logic "0". Timing
measurements are made at Vin minimum for a logic "1" and Vi maximum for a logic "0".

2. For timing purposes a port pin is no longer floating when a 100 mV change from load voltage occurs and

begins to float when a 100 mV change from the loaded Von/VoL level occurs.
3. lou/lon > +20 mA.

FIGURE 4. Switching waveforms and test circuit.
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INTERNAL STATE 4|STATE 5|STATE 6|STATE 1|STATE 2| STATE 3| STATE 4|STATE 5
CLOCK PL| P2 |PL| Pz |PL|PZ | Pl PZ|PL|PZ|P1l|P2| P1 P2|PL|P2

me JUUUUULUULODULDUUOUUULUL
ALE \

THIS SIGNAL IS NOT
ACTIVATED DURING THE
EXECUTION OF A MOVX INSTRUCTION
EXTERNAL PROGRAM MEMORY FETCH THESE SIGNALS ARE NOT
ACTIVATED DURING THE EXECUTION OF
A MOVX INSTRUCTION

ADO-AD7 _| |_| |—| I_I |—

DATA PCL OUT DATA PCL OUT DATA PCL OUT
SAMPLED SAMPLED SAMPLED
FLOAT FLOAT FLOAT

AB-A15 INDICATES ADDRESS

TRANSITION
READ CYCLE
RO | |
ADD-AD7
DPL OR DATA PCL OUT
RI OUT[_ _J (IF PROGRAM MEMORY
FLOAT —AMPLED IS EXTERNAL)

AB-A15 |—

HR | | PCL OUT (IF PROGRAM
MEMORY IS INTERNAL)

ADO-AD7 DPL OR ’t|
RI OUT .
~———  DATA OUT 4-| |
PCL OUT (IF
| —1 ™ PROGRAM MEMORY

IS EXTERNAL)
AB-A15

PORT OPERATION
MOV PORT, SRC

MOV DEST, P1 |—| |—|
(INCLUDES INTO, T\_ _/7'
P1 PIN SAMPLED

INTL1, TO, T1) P1 PIN SAMPLED

WRITE CYCLE

OLD DATA | NEW DATA

RxD SAMPLED
SERIAL, PORT SHIFT CLOCK , /_ RxD SAMPLED 'i
TxD = I“ | —— |

(MODE 0)

NOTE: This diagram indicates when signals are clocked internally. The time it takes the signals to propagate to the pins,
however ranges from 25 to 125 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, (Ta = +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 4. Switching waveforms and test circuit - Continued.
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ALE

PSEN

PORT

PORT

|l ELLIV —]

/ N /lz—\—/
Il t
—=! tuHLH
/ - t Loy ——=] \ ,
<—t|_|_w|_ - tRLRH —
——{tay L - —c /|
—~a— tRI DV —m=— —= tRHDZ
re—tiax —= = |<_’°RLAZ tRHDX —me] |
INSTR
0 AO-A7 FROM R1 OR DPL —_— DATA IN AO-A7 FROM PCL ™
- tavaL ————— ]
le— taypy
2 >( P2.0-P2.7 OR A8-A15 FROM DPH >< AB-A15 FROM PCH
EXTERNAL DATA MEMORY READ CYCLE
L~
ALE I / \
= tpy) | |w—————— tp py ————

tLpL — - tp y |-
PSEN / \_ \
— g — tPLAZ tPXIZ
— bLAX |l tpx1x ’<~
PORT O >—< AO0-A7 INSTR 1IN AQ-A7 >—<
e tavIiv —
PORT 2 >< A8-A15 >< A8-A15

EXTERNAL PROGRAM MEMORY READ CYCLE

FIGURE 4. Switching waveforms and test circuit - Continued.
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- tuHLw

— b g ——— g ——

:

WR tAv|_|_ tLLAX [ ¢
tavuh WHAX
—= == toyux
AO-A7_FROM N
PORT 0 >—< 0-AT FROM DATA OUT }(XAO A7 FROM PCL INSTR IN
tAVIL
PORT 2 X P2.0-P2.7 OR A8-A15 FROM DPH X AO-A15 FROM PCH
EXTERNAL DATA MEMORY WRITE CYCLE
wsrocton|  © | 0t | @ | 3 | o4 | s | e | 5|

cLock I s U S B

tqvxH —f= " txriax
|
X

OUTPUT DATA \ 0

WRITE TO SBUF

DATA INPUT

CLEAR R1
SHIFT REGISTER MODE TIMING WAVEFORMS SET R1
FIGURE 4. Switching waveforms and test circuit - Continued.
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(SEE NOTE 1)

Output RL CL
Port 0, ALE, PSEN 1.2 kQ 100 pF
All other outputs 2.4 kO 80 pF

NOTES:
1. All diodes are 1N914 or equivalent.
2. Cvincludes tester and fixture capacitance.

FIGURE 4. Switching waveforms and test circuit - Continued.
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4. VERIFICATION

4.1 Sampling and inspection. For device classes N, Q, and V, sampling and inspection procedures shall be in accordance
with MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the QM
plan shall not affect the form, fit, or function as described herein. For device class M, sampling and inspection procedures shall
be in accordance with MIL-PRF-38535, appendix A.

4.2 Screening. For device classes N, Q, and V, screening shall be in accordance with MIL-PRF-38535, and shall be
conducted on all devices prior to qualification and technology conformance inspection. 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.

4.2.1 Additional criteria for device class M.

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

(1) Test condition A, B, C, or D. The test circuit shall be maintained by the manufacturer under document revision
level control and shall be made available to the preparing or acquiring activity upon request. The test circuit shall
specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in
method 1015.

(2) Ta=+125°C, minimum.

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

c. For devices 02, 04, 06, and 08, all devices shall be mask programmed to the requirements of the altered item drawing
prior to the initiation of any testing.

4.2.2 Additional criteria for device classes N, 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-PRF-38535. The burn-in test circuit shall be maintained under
document revision level control of the device manufacturer's Technology Review Board (TRB) in accordance with
MIL-PRF-38535 and shall be made available to the acquiring or preparing activity upon request. The test circuit shall
specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in
method 1015 of MIL-STD-883.

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

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
MIL-PRF-38535, appendix B.

4.3 Qualification inspection for device classes N, Q, and V. Qualification inspection for device classes N, Q, and V shall be in
accordance with MIL-PRF-38535. Inspections to be performed shall be those specified in MIL-PRF-38535 and herein for groups
A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformance inspection. Technology conformance inspection for classes N, Q, and V shall be in accordance with
MIL-PRF-38535 including groups A, B, C, D, and E inspections and as specified herein. Quality conformance inspection for
device class M shall be in accordance with MIL-PRF-38535, appendix A and as specified herein. Inspections to be performed
for device class M 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 4.4.4).
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TABLE Il. Electrical test requirements.

Test requirements Subgroups Subgroups
(in accordance with (in accordance with
MIL-STD-883, method MIL-PRF-38535, table Ill)
5005, table 1)
Device Device Device Device
class M class N class Q class V
Interim electrical 1,7,9
parameters (see 4.2)
Final electrical 1,2,3,7,8, 1,2,3,7,8, 1,2,3,7,8, 1,2,3,7,8,
parameters (see 4.2) 9,10,11 1/ 9,10,11 1/ 9,10,11 1/ 9,10,11 2/
Group A test 1,2,3,4,7,8, 1,2,3,4,7,8, |1 1,2,3,4,7,8, | 1,2,3,4,7,8,
requirements (see 4.4) 9,10, 11 9,10, 11 9,10, 11 9,10, 11
Group C end-point electrical 2, 8A, 10 2, 8A, 10 2, 8A, 10 2, 8A, 10
parameters (see 4.4)
Group D end-point electrical 2, 8A, 10 2,8A, 10 2, 8A, 10 2, 8A, 10
parameters (see 4.4)
Group E end-point electrical 1,7,9 1,7,9 1,7,9 1,7,9
parameters (see 4.4)

1/ PDA applies to subgroup 1.

2/ PDA applies to subgroups 1 and 7.

4.4.1 Group A inspection.

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

b. Subgroups 5 and 6 in table |, method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 (Cio, measurement) shall be measured only for the initial test and after process or design changes which
may affect input capacitance. A minimum sample size of 5 devices with zero rejects shall be required.

d. Fordevice class M, subgroups 7 and 8 tests shall be sufficient to verify the truth table. For device classes N, Q, and V,
subgroups 7 and 8 shall include verifying the functionality of the device.

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

4.4.2.1 Additional criteria for device class M. Steady-state life test conditions, method 1005 of MIL-STD-883:

a. Testcondition A, B, C, or D. The test circuit shall be maintained by the manufacturer under document revision level
control and shall be made available to the preparing or acquiring activity upon request. The test circuit shall specify the
inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in method 1005 of

MIL-STD-883.

b. Ta=+125°C, minimum.

c. Testduration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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4.4.2.2 Additional criteria for device classes N, 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-PRF-38535. The test circuit shall be maintained under document revision level control by the device manufacturer's TRB
in accordance with MIL-PRF-38535 and shall be made available to the acquiring or preparing activity upon request. The test
circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in
method 1005 of MIL-STD-883.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table Il herein.

4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation hardness assured
(see 3.5 herein).

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

b. For device classes N, Q, and V, the devices or test vehicle shall be subjected to radiation hardness assured tests as
specified in MIL-PRF-38535 for the RHA level being tested. For device class M, the devices shall be subjected to
radiation hardness assured tests as specified in MIL-PRF-38535, appendix A for the RHA level being tested. All device
classes must meet the postirradiation end-point electrical parameter limits as defined in table | at Ta = +25°C £5°C,
after exposure, to the subgroups specified in table 1l herein.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-PRF-38535 for device classes
N, Q, and V or MIL-PRF-38535, appendix A for device class M.

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 class 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 using DD Form 1692, Engineering Change Proposal, or email
communication.

6.3 Record of users. Military and industrial users should inform DLA Land and Maritime when a system application requires
configuration control and which SMD's are applicable to that system. DLA Land and Maritime 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 DLA Land and Maritime -VA, telephone (614) 692-8108.

6.4 Comments. Comments on this drawing should be directed to DLA Land and Maritime -VA, Columbus, Ohio 43218-3990,
or telephone (614) 692-0591.
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6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined in

MIL-PRF-38535 and MIL-HDBK-1331 and as follows:

Pin symbol
Port 0

Port 1

Port 2

Port 3

RST

ALE

Description

Port 0 is an 8-bit open drain bidirectional I/O port. Port 0 pins that have 1's written to them float, and in
that state can be used as high-impedance inputs.

Port 0 is also the multiplexed low-order address and data bus during accesses to external program and
data memory. In this application it uses strong internal pullups when emitting 1's. Port 0 also outputs
the code bytes during program verification in the 02 and 04 devices. External pullups are required
during program verification.

Port 1 is an 8-bit bidirectional I/O port with internal pullups. Port 1 pins that have 1's written to them are
pulled high by the internal pullups, and in that state can be used as inputs. As inputs, port 1 pins that
are externally being pulled low will source current (i), because of the internal pullups.

Port 1 also receives the low-order address bytes during program verification.

Port 2 is an 8-bit bidirectional 1/0 port with internal pullups. Port 2 pins that have 1's written to them are
pulled high by the internal pullups, and in that state can be used as inputs. As inputs, port 2 pins that
are externally being pulled low will source current (liL), because of the internal pullups.

Port 2 emits the high-order address byte during fetches from external program memory and during
accesses to external data memory that use 16-bit addresses (MOVX at DPTR). In this application it
uses strong internal pullups when emitting 1's. During accesses to external data memory that used 8-bit
addresses (MOVX at Ri), port 2 emits the contents of the P2 special function register.

Port 3 is an 8-bit bidirectional I/O port with internal pullups. Port 3 pins that have 1's written to them are
pulled high by the internal pullups, and in that state can be used as inputs. As inputs, port 3 pins that
are externally being pulled low will source current (i), because of the pullups.

Port 3 also serves the functions of various special features of the MCS-51 family, as listed below:

Port pin Alternate function

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INTO (external interrupt 0)

P3.3 INT1 (external interrupt 1)

P3.4 TO (timer 0 external input)

P3.5 T1 (timer 1 external input)

P3.6 'WR (external data memory write strobe)
P3.7 RD (external data memory read strobe)

Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device.
An internal diffused resistor to Vss permits power-on reset using only an external capacitor to Vcc.

Address latch enable output pulse for latching the low byte of the address during accesses to external
memory.

In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency, and may be used
for external timing or clocking purposes. Note, however, that one ALE pulse is skipped during each
access to external data memory.
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6.5 Abbreviations, symbols, and definitions — Continued.

Pin symbol Description
PSEN Program store enable is the read strobe to external program memory. When the 02, 04, 06, and 08

devices are executing code from external program memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during each access to external data memory.
PSEN is not activated during fetches from internal program memory.

EA External access enable. EA must be externally held low_in order to enable the device to fetch code from
external program memory locations 0000H to OFFFH. If EA is held high the device executes from
internal program memory unless the program counter contains an address greater than OFFFH.

XTALA Output from the inverting oscillator amplifier and input to the internal block generator circuits.

XTAL2 Output from the inverting oscillator amplifier.

6.6 Sources of supply.

6.6.1 Sources of supply for device classes Q and V. Sources of supply for device classes Q and V are listed in
MIL-HDBK-103 and QML-38535. The vendors listed in MIL-HDBK-103 and QML-38535 have submitted a certificate of
compliance (see 3.6 herein) to DLA Land and Maritime -VA and have agreed to this drawing.

6.6.2 Approved sources of supply for device class M. Approved sources of supply for class M are listed in MIL-HDBK-103.
The vendors listed in MIL-HDBK-103 have agreed to this drawing and a certificate of compliance (see 3.6 herein) has been
submitted to and accepted by DLA Land and Maritime -VA.

6.7 PIN supersession information. The PIN supersession data shall be as follows:

NEW PIN OLD PIN
5962-8506401MQX 8506401QX
5962-8506401MXX 8506401XX
5962-8506401MYX 8506401YX
5962-8506402MQX 8506402QX
5962-8506402MXX 8506402XX
5962-8506402MY X 8506402YX
5962-8506403MQX 8506403QX
5962-8506403MXX 8506403XX
5962-8506403MY X 8506403YX
5962-8506404MQX 8506404QX
5962-8506404MXX 8506404 XX
5962-8506404MY X 8506404YX
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STANDARD MICROCIRCUIT DRAWING BULLETIN
DATE: 25-01-02

Approved sources of supply for SMD 85064 are listed below for immediate acquisition information only and shall be
added to MIL-HDBK-103 and QML-38535 during the next revision. MIL-HDBK-103 and QML-38535 will be revised to
include the addition or deletion of sources. The vendors listed below have agreed to this drawing and a certificate of
compliance has been submitted to and accepted by DLA Land and Maritime-VA. This information bulletin is
superseded by the next dated revision of MIL-HDBK-103 and QML-38535. DLA Land and Maritime maintains an
online database of all current sources of supply at https://landandmaritimeapps.dla.mil/programs/smcr/.

Standard Vendor Vendor
microcircuit drawing CAGE similar
PIN 1/ number PIN 2/
5962-8506401MMA 0C7Vv7 80C31BH/BMA
QP80C31BH/BMA
5962-8506401MQA 0C7v7 80C31BH/BQA
QP80C31BH/BQA
5962-8506401MXA 0C7Vv7 80C31BH/BUA
QP80C31BH/BUA
5962-8506401MYA 3/ 80C31BH/BYA
5962-8506401NUA 3/ 80C31BH/CN40A
5962-8506401NVA 3/ 80C31BH/CA44A
5962-8506402MMA 3/ 80C51BH
5962-8506402MQA 3/ 80C51BH/BQA
MD80C51BH
5962-8506402MXA 3/ 80C51BH/BUA
MR80C51BH
5962-8506402MYA 3/ 80C51BH/BYA
5962-8506402NUA 3/ 80C51BH/CN40A
5962-8506402NVA 3/ 80C51BH/CA44A
5962-8506403MMA 0C7Vv7 80C31BH-16/BMA
QP80C31BH-16/BMA
5962-8506403MQA 0C7v7 80C31BH-16/BQA
QP80C31BH-16/BQA
5962-8506403MXA 0C7v7 80C31BH-16/BUA
QP80C31BH-16/BUA
5962-8506403MYA 3/ 80C51BH-16/BYA
5962-8506403NUA 3/ 80C31BH-16/CN40A
5962-8506403NVA 3/ 80C31BH-16/CN44A
5962-8506404MMA 3/ 80C51BH-16
5962-8506404MQA 3/ 80C51BH-16/BQA
MD80C31BH-16
5962-8506404MXA 3/ 80C51BH-16/BUA
MR80C31BH-16
5962-8506404MYA 3/ 80C51BH-16/BYA
5962-8506404NUA 3/ 80C51BH-16/CN40A
5962-8506404NVA 3/ 80C51BH-16/CN44A

See footnotes at end of table.
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STANDARD MICROCIRCUIT DRAWING BULLETIN — Continued.

DATE: 25-01-02

Standard Vendor Vendor
microcircuit drawing CAGE similar

PIN 1/ number PIN 2/
5962-8506405NUA 3/ 80C31BH/IN40A
5962-8506405NVA 3/ 80C31BH/IA44A
5962-8506406NUA 3/ 80C51BH/IN40A
5962-8506406NVA 3/ 80C51BH/IA44A
5962-8506407NUA 3/ 80C31BH-16/IN40A
5962-8506407NVA 3/ 80C31BH-16/IA44A
5962-8506408NUA 3/ 80C51BH-16/IN40A
5962-8506408NVA 3/ 80C51BH-16/IA44A

1/ The lead finish shown for each PIN representing a
hermetic package is the most readily available from the
manufacturer listed for that part. If the desired lead finish
is not listed contact the vendor to determine its availability.

2/ Caution. Do not use this number for item acquisition.
ltems acquired to this number may not satisfy the
performance requirements of this drawing.

3/ Not available from an approved source of supply.

Vendor CAGE Vendor name
number and address
oCc7v7 Teledyne e2v HiRel Electronics

765 Sycamore Drive
Milpitas, CA 95035

The information contained herein is disseminated for convenience only and the
Government assumes no liability whatsoever for any inaccuracies in the
information bulletin.
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