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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 aPpl1cat1on
(device classes S and V), and a choice of case outlines and lead finishes are available and.are'ref¥ected in the Pért
or ldentifying Number (PIN). Device class M microcircuits represent non-JAN class B microcircuits n gccordance with
1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-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 - 89726 o M X X

| | | | l |

I l I | l l

S . L _ | l
Federal RHA Device Device Case Lead

stock class designator type class outline finish
designator  (See 1.2.71) (See 1.2.2) designator (See 1.2.4) (See 1.2.5)
\ / (See 1.2.3)

\/
Drawing 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 Q 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
01 80C451 CMOS 1/0 expanded microcontroller
02 83C451 CMOS 1/0 expanded microcontroller with a

one time programmable EPROM.

1.2.3 Device class designator. The device class designator shall be a single letter identifying the product
assurance tevel 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

Bor S Certification and qualification to MIL-M-38510
QorV Certification and qualification to MIL-I-38535
1.2.4 case 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-1-38535, appendix C of MIL-M-38510, and as listed below.

outline letter Case outline
X D-13 (64-lead, 3.240" x 0.920" x 0.225"), dual-in-line package
1] C-7 (68-terminal, 0.962" x 0.962" x 0.120"), square chip carrier
M C-J42 (68-terminal, 0.958" x 0.958" x 0.190"), square leaded chip carrier

1.2.5 Lead finish. The Lead finish shall be as specified in MIL-M-38510 for classes M, B, and S or MIL-I-38535 for
classes Q@ 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.
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1.3 Absolute maximum ratings. 1/

Maximum power dissipation - - - - - - - -~ - == - -~ -~ 200 my

Voltage range from Vo to Vgg — = - - - == ~- === ===~ -0.5 V dc to +6.5 V dc
Voltage range from any pin t0 Vgg= = = = -~ - - -~ -~ -~ -0.5 V dc to V.. + 0.5 V dc
Storage temperature range- - - — - - - -~ = = = - - = = = = - ~-65°C to +150°C

Lead temperature (soldering, 5 seconds)- - - - = - - - - - - +300°¢

Maximum junction temperature (T )- - - - - = - - = = - - - - 200°C

Thermal resistance, junction-to-case (GJC) ————————— See MIL-M-38510, appendix C
Data retention for device type 02 - - - - - - - - - -~ - - = 10 years minimum

1.4 Recommended operating conditions.

Supply voltage range (VCC) ————————————————— 4.5 V dc to 5.5 V dc

Case operating temperature range (T )- - - - - - = - - = -~ -55°C to +125°C

Maximum low level input voltage (except EA)- - - - = - - -~ - 0.2 Vee - 0.25 V dc

Maximum low level input voltage (EA) - - - - - = - = - - = - 0.2 Voo - 0.45 V dc

Minimum high level input voltage (except XTAL1, RST) - - - - 0.2 Voo 1.1 V dc

Minimum high level input voltage (XTAL1, RST)- - - - - - - - 0.7 Vee dc +0.2 V dc
1.5 Logic testing for device classes G 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 Jssue 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 - Microcircuits, General Specification for.
MIL-I-38535 - Integrated Circuits, Manufacturing, General specification for.
STANDARDS
MILITARY
MIL-STD-480 - configuration Control-Engineering Changes, Deviations and Waivers.
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).
HANDBOOK
MILITARY
MIL-HDBK-780 - Standardized Military Drawings.

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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(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 Item 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. This is a fully characterized military detail specification and is suitable for quatification of
device classes B and S to the requirements of MIL-M-38510. The individual item requirements for device classes G and
V shall be in accordance with MIL-1-38535, the device manufacturer's Quality Management (QM) plan, and as specified
herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physicat dimensions shall be as
specified in MIL-M-38510 for device classes M, B, and $ and MIL-1-38535 for device classes Q and V and herein.

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

2 2.2 Terminal connections. The terminal connections shatl be as specified on figure 1.

3.2.3 Block or logic diagram. The block or logic 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 IIA.
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 classes B and S shall be in accordance with MIL-M-38510. Marking for device classes
Q@ and V shall be in accordance with MIL-I1-38535.

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 "GML" as required in MIL-1-38535.

3.6 Ccertificate of compliance. Ffor 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 shall 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 verification 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.
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TABLE I. Electrical performance characteristics.
| | I | ! I
Test | Symbol | Conditions |Group AlDevice | Limits | Unit
| | -55°C < Tp < +125°¢C |sub- | type | | |
| | 4.5V <V <55V |groups | | Min | Max |
| lunless otherwise specified | | | | |
I I | l I I |
Output low voltage |V [Ig = 1.6 mA [Vee = 4.5V, | 1,2,3 | AL i | 0.45] Vv
port 1-6, AFLAG, | | | 5.5V | | i i |
BFLAG 1/ | | [Vig = Vy max, | | | | |
I I [Viy min I | I I [
I | | | I I | |
Output low voltage |V 4 [Ig = 3.2 mA | | 1,2,3 | ALL | | 0.45] Vv
port O, ALE, PSEN | | | | | | | |
1/ | I | I | I l |
| | I | I | | |
| | | I | | I |
Output high voltage |Vg, [Loy = —60 LA | | 1,2,3 | ALL | 2.4 | | v
ports 1-6, AFLAG, | V- | | b
BFLAG | [loy = —25 HA | | | | 0.75 | |
I | | | | [ vee | I
| [ I | I I
| | | I I | I |
| Ty = <10 HA | | | | 050 |
I I I | I I Vee | |
I | | | | I | I
| | I | ! | I I
Output high voltage |V, [Lgy = —400 pA | | 1,2,3 | ALL | 2.4 | | v
port O in external| - | | | b
bus mode, ALE, | [Ioy = —150 pA | | | | 0.75 | |
PSEN 2/ I | | | | | Vee | |
| | | | | IR
| | I | | I | |
I [Ioy = -40 A | | | | 0.9 | |
| | | I | I Vee | l
| | | | I I l I
| I I | I | |
togic O input 17, [Viy = 045V, Voo = 5.5V {1,2,3 | ALL | 0.0 | -75 | EA
current, ports 1-6| | | | | | f
AFLAG, BFLAG | | l | |____l___|
_ T | | | | T
Logic O to 1 transi-|I; [Viy =20V, Ve =5 5v | | | 0.0 |-750 |
tion current ports| | | | | | |
1-6, AFLAG, BFLAG | | | | I____L__I
| | | Vee = 4.5V [ I | I |
Input Leakage 111 Vin = Ve | | | | 0 | 10 |
current port 0, | | | Vee = 5.0V | l 1 |
EA, 1DS, ODS I I | I I | I
| [Vpy = 0-45 V | Ve =55V | | | o | -10 |
| | I | I | | I
| I [ ! | I |
Reset pull down [RpsT | | 1,2,3 | ALL | 50 | 150 | k@
resistor | | | | | | |
| l | i ! ! I
see footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

l
Test | Symbol

B

| [
| Conditions jGroup A |Device | Limits Unit
| | -55°C < T¢ £ +125°C | sub- | type | . |
| | 4.5V <V <55V |groups | Min | Max
| | unless otherwise specified | | |
l | l | l
Pin capacitance (€10 [Test freq - 1 MHz, (see 4.4.1¢) | 4 ALL | | 10 pF
I | I l J‘
! | | |
power down current |Ip, [Veg=2Vto6V | 1,2,3 ALL | | 75 HA
3/ l | | [ I
} | | : l
| l I
Supply current 11ccq [Freq. = 3.5 MHz | 1,2,3 ALL | | mA
operating 4/ | | Ve = 4.5 5/ | | | 8
| l Vee =2V s/ | | | 10
| 1 Vee =325 5/ | [ 12
| |Freq. = 8 MHz | | |
| | Ve = 4.5V 5/ | | | 13
o sy | o=
V.. = 5.5 5/ 21
C =
| |Freq. = 12 MHz ¢ | | |
L Ve =hSV | R
| | Vee =2V | | | @5
| | Vee © .5 I l | 30
: : ! [ |
| | |
SuPpLy current {1ccp  |Freq = 3.5 MHz 1 1,2,3 ALl | | mA
idle 6/ | | Voo = 4.5V 5/ | | | 2.5
| | Vi =5V 5/ | | | 2.5
i | ) Vee = 5.5 5/ | | | 3.5
| |Freq. = 8 MHz | | |
| ! Ve = 4.5V 5/ | | | 3.0
I | Vee =2V 5/ | l | 3.5
| | Vee =525 5/ | | | 4.5
| |Freq. = 12 MHz | | |
] Vee =4SV | ] 3
L Vee =5V | || wo
| | Vee = 5.5 | | | 5.0
— —
l |
Functional test | |see 4.4.1d, VCC = 4.5 V | 7,8 ALL | |
| | l l I
see footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
| | 1 T
Test | Ssymbol | conditions |Group A {Device | Limits 1 unit
| | -55°C < T¢ +125°C | sub- | type | | |
| | 4.5V <V £55V |groups | | MWin | Max |
| | unless otherwise specified | | | | |
AC ELECTRICAL CHARACTERISTICS
| I | | | l I
Oscillator frequency |[te ¢ |See figure 3 (9,70,11 | ALl | 3.5 | 12 | MHz
|/ jc_= 100 pF for port O, ALE, | | | | |
{ | PsEN. | | | I |
i fc, = 80 pF for all other i | | | i
ALE pulse width ‘tLHLL | Toutputs. [9,10,11 | ALl |2t o | | ns
| | | | | | I
e e
Address valid to |t ! 19,10,11 | ALL |t | | ns
AVLL [ cLCcL
ALE low I | | | I | |
I 4 f | [ =55 | [
! | | | | | I
Address hold after [ty Lax | 19,10,11 | AL lte e | | ns
ALE Low | | | | | | [
[ I | | -35 | |
| l | | | | |
ALE low to valid [t L1y | 19,10,11 | ALl | [6tcicL | ns
instr in | | | | | | |
| | | l | | -100 |
- | I | | | l l
ALE low to PSEN low |t o | 19,10,11 | ALl ltee | | ns
| | | I I | |
| i | ! | -40 | |
- | | | | | I |
PSEN pulse width [tpLpH | 19,10,1 | ALl {3t o | | ns
I i l | | | !
l 1 | l L -45 | |
- I | | | | | |
PSEN low to valid [tp 1y | 19,10,1% | ALl | [3teicL | ns
instr in ! | | | | | |
[ l | | | -105 |
_ | | | | | | |
Input instr hold Itpxrx | 9,170,171 | atL | 0O | | ns
after PSEN | 4 | l | ! I
| | l | | | I
Input instr float toxiz | [9,10,11 | ALl | [teLeL | ns
after PSEN | i | | | [ |
| 1 | | | [ =25 |
_ | | | | | | |
Address to valid [taviv | [9,10,11 | ALl | [5tcicL | ns
instr in ] | | | | | |
I 4 | | l | -105 |
N | | I [ | | |
PSEN low to address  |tp a7 | 19,10,11 | ALL | | 25 | ns
float | | | | | | |
_ | l | | | | I
RD pulse width | tRLRH | 19,10,11 | ALl |6t¢ ¢y | | ns
| | l ! | | I
| | ! | | =100 | {
see footnotes at end of table.
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B

TABLE I. Electrical performance characteristics - Continued.
| I | | | |_
Test | Symbol | Conditions |Group A |Device | Limits | unit
| | -55°C < T, £ +125°C | sub- | type | | |
| | 4.5V <V .. <55V |groups | | Min | Max |
| | unless otherwise specified | | | | :
—_ | | | | | |
WR pulse width [ty yn |See figure 3 {9,10,11 | ALL |6t ¢ | | ns
I jc,_= 100 pF for port O, ALE, I f ! | |
| | PSEN. | | | -100 | |
___ | |c_ = 80 pF for alt other | ] | | |
RD low to valid [tepy | outputs. {9,70,11 | Aatl | [Steper | oms
data in | | Vee = 45V | | | | |
| | | | ! | -165 |
— { | I | l |
Data hotd after RD [tonox | 19,170,171 | ALL | o | | ns
| | | { | | !
— | | ! | | ! I
Data float after RD }tRHDZ } l9,10,11 { ALl { =2tCLCL : ns
[ | | | l | -70 |
I | | I l | |
ALE low to valid It oy | [9,10,11 | ALl | [8te ¢ 1 ns
data in | | ! | | | |
| | | | | | -150 |
I | | | l I i
Address to valid [tavoy | |9,10,11 | AlLL | [9tccL | ns
data in l [ I ! | ! |
| Il f | ] [ -165 |
_ | | ! ! | I [
ALE low to RD or [t | 19,010,117 | ALl |3te o I3t e 1oms
or WR low ] | | | | | |
| 1 [ ! ] =50 | 450 |
— | ! ! ! | | |
Data valid to WR Itovux | 19,190,117 | AL Jto o | |
transition | | | | | |
| 1 [ | |__-60 | |
— f f | | | |
Data hold after WR Ftunax | 19,10, | ALl fte o | | ns
I | | | | | I
| ) | | | =50 | 1
— | ! ! ! i l |
RD low to address It‘.RLAZ | 19,10,11 | ALl | | 0 | ns
float | | ! | l | |
RD or WR high ; } }91011’ w = : 5
or 1gh to t ,10, A t t ns
ALE high | WHLH | l | l CLCL l CLCL '
i | ! | | 40} +40 |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
! ] | | T T
Test | symbol | Conditions |Group A |Device | Limits 1 unit
| | -55°C & T £ +125°C | sub- | type | | |
| | 45V <V, <55V |groups | | Min | Max |
| | unless otherwise specified | | | | |
_ | | l | | | l
IDS width |tILIH |CL 100 pF for port O, ALE, 19,10,11 | ALl !3tCLCL | | ns
| | "PSEN. | | | | |
| j¢, = 80 pF for all other | | j_+20 | |
— | | “outputs. | l | l |
Data setup to IDS [tpyry |See figure 3. | | | 10 | |
high | |Port 6 input (input rise and | | | ! |
] | fall times 5 ns). | | | ] l
Data hold after IDS  |tyupy [Vee =4.5 V | | | 30 | |
| 1 | | | | |
_ | | | | | | |
PE to IDS [terr | I | | 25 | |
l I | | | | |
105 ¢ } } 1 i { } 130 }
IDS to IBF(BFLAG) t
IVFV
delay | | | [ I l |
— | | | | | | |
ODS width itOLOH IcL 100 pfF for port O, ALE, I9,10,11 } ALL iStCLCL i t
L le, = 80 pfF for all other | | | _+20 | I ns
| | Toutputs. [ I | | |
SEL to data out [tpypy |See figure 3. | I | | 85 |
delay | |{Port 6 output. | | [ | 1
— | Nee = 4.5 V | | | | |
ODS to data out [topy | ] I | | & |
delay | | | I [ | |
= | T
0oDS to data float t 35 ns
OHDZ
delay | | | | l | L
5% vy | I N
0ODS to OBF(AFLAG) t
OVFD
delay | | | | l | 1
| | | | | | I
PE(BFLAG) to data ltepy | | | | | 120 |
out delay | J | | | | 1
__ | | l | | | |
oDS high to SEL Mouen | l | | 100 | |
| | l | l | |

(AFLAG) delay

1/ Capacitive loading on ports O and 2 can cause spurious noise to be superimposed on the V,
of ALE and ports 1 and 3. The noise is caused by external bus capacitance discharging into port 0 and port 2
pins when these pins make 1-to-0 transitions during bus operations in the worst cases it could be desirable to
qualify ALE with a Schmitt trigger, or use an address latch with a Schmitt trigger STROBE input.
2/ Capacitive loading on ports 0 and 2 can cause the Vop on ALE and PSEN to momentarily fall before the 0.9 Vee
specification when the address bits are stabilizing.
3/ 1., is measured with all output pins disconnected; EA = port 0 = Vees XTALZ = NC; RST = Vgq; Vee © 2Vtob6yVv
is allowed for power down current test.
4/ Ieeq is measured with aLL output pins disconnected; XTAL1 driven with teLeH = tCH =5 ns,
V1L = VSS +0.5Vv,V C - 0.5 Vv; XTAL1 = NC; EA = RST = port 0 = ccr Et
be slightly higher 1% a crystal oscillator is used.
5/ This parameter is guaranteed, if not tested, to the limits specified.
6/ Idle Leen is measured with all output pins disconnected; XTALT driven_with to cp, tope =
5ns, Vj| = Vgg + 0.5V, Vp = Voo - 0.5 V; XTAL = NC; port 0 = Vgo; EA = RST = Vgo.
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| l

| I |
| Device | 01 and 02 | | Device | 01 and 02 |
| types | % : types ; | il
| I |
| case | X | Mand VU | | case | X | Mand U |
|outlines]| | i outlines| : |
| | | |
| Terminal|  Terminal |  Terminal | |Terminal|  Terminal | Terminal |
| number | symbol | symbol 1 | number | symbol | symbol ]
I [ I | ! | — ! |
|1 | EA | EA | | 35 | P3.3/INTA | RST |
| 2 | P2.0/A8 | P2.0/A8 | | 36 | P3.4/70 | P3.0/RxD |
| 3 | P2.1/A9 | P2.1/A9 | | 37 | P3.5/11 | P3.1/IxD_ |
| 4 | P2.2/A10 | P2.2/A10 | | 38 | P3.6/WR | P3.2/INTO |
| 5 | £2.3/A11 | P2.3/A11 | | 39 | P3.7/RD | P3.3/INTY |
| [ | P2.4/M12 | P2.4/A12 | | 40 | P5.0 | P3.4/70 |
| 7 | P2.5/A13 | P2.5/A13 | | # | P5.1 | P3.5/11 |
| 8 | P2.6/A14 | P2.6/A14 | | 42 | P5.2 | P3.6/WR |
| 9 | P2.7/A15 | P2.7/A15 | | 43 | P5.3 | P3.7/RD i
| 10 | PO.7/AD7 | PO.7/AD7 | | [AA | P5.4 | P5.0 |
| 1 | PO.6/AD6 | PO.6/AD6 | | 45 | P5.5 | P5.1 |
| 12 | PO.5/AD5 | PO.5/AD5 | | 46 | P5.6 | P5.2 |
| 13 | PO.4/ADA | PO.4/AD4 | | 47 | P5.7 | P5.3 |
| 14 | PO.3/AD3 | PO.3/AD3 | | 48 | XAL2 | P5.4 |
| 15 | P0O.2/AD2 | P0.2/AD2 | | 49 | xAL1 | P5.5 |
| 16 | PO.1/AD1 | PO.1/AD1 | | 50 | VSS | P5.6 |
l ! | | | | — I l
| 17 | PO.0O/ADO | PO.0/ADO | | 51 | ops | P5.7 |
l' 18 = Vee ‘ Vee : I 52 : 10S i XAL2 }
| 19 | P4.3 | P&.7 | | 53 | BFLAG | XALY |
| 20 | P4.2 | P4.6 | | 54 | AFLAG | Vgs |
| l I | | | [ |
| 21 | P41 | P&4.5 | | 55 | P6.0 | abs
| 22 | P4.0 | P4.4 | | 56 | P6.1 | 1IDS I
| 23 | P1.0 | P4.3 ! | 57 | p6.2 | BFLAG |
[ 26 | P11 [ p4.2 | | 58 | p6.3 | AFLAG |
| 25 | P12 | P4.1 | | 59 | P6.4 | P6.0 |
| 26 | P1.3 | P4.0 | | 60 | P6.5 | P6.1 |
| 27 | P1.4 | P1.0 | | 61 | P6.6 | P6.2 |
| 28 | P15 | P1.1 | | 62 | p6.7 | P6.3 |
| 29 | P16 | p1.2 | | 63 | PSEN | P6.4 |
| 30 | P1.7 j P1.3 | | 64 | ALE | P6.5 |
| 31 | RsT | P1.4 | | 6 | --- | P6.6 |
| 32 | P3.0/RxD | P1.5 | | 66 | - | P6.7 |
| 33 | P3.1/IxD_ | P1.6 | | 67 | --—- | PSEN |
| 34 | P3.2/INTO | P1.7 | | 68 | --- | ALE |
| | l | | | | |
FIGURE 1. Terminal connections.
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FIGURE 2. Block diagram.
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FIGURE 3. Switching waveforms and test circuit.
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External clock drive waveform

Vec 05 0.2 Voc +09
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(See note 1)

AC testing {input, output waveforms

NOTES:

3. External clock: t =5 ns.

tener © Yewen

VL 0aAD +0l V VOH -0.l V

v TIMING REFERENCEY,
LOAD POINTS i
01V Vo $01 V

Vioap ~

{See note 2)

Float waveforms

1. AC inputs during testing are driven at V.. -0.5 V for a logic "1" and 0.45 V for a logic "0". Timing
measurements are made at V,, minimum for a logic "1" and V;, maximum for a logic "O".

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 VOH/VOL level occurs. IOL/I0 H?> +20 mA.

FIGURE 3. Switching waveforms and test circuit - Continued.

STANDARDIZED
MILITARY DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444

SIZE 5962-89726

REVISION LEVEL SHEET
B 13

DESC FORM 193A
JUL 91




AFLAG : Ek
—o— —Lovrv —e b tovFy

BFLAG 5\ 7(
few——— LOL OH —————— =t
003 X x £

b — l=-LoL DV —— - toHDZ
PORT®

P=—FLOV —o—f
Port 6 output waveforms

BFLAG 7(
LFLIL YL
o5 4 . j[
fem—t oy ——e=] lan— 1HDX

PORT 6 )

Port 6 {nput waveforms

00s

SEL (AFLAG)

PORT 6

Port 6 select mode waveforms

I8F (BFLAG) ][ 7!

— Liviv [— Livev

i0s

I8F flag output waveforms

FIGURE 3. Switching waveforms and test circuit - Continued.
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NOTE: This diagram indicates when signals are clocked internally, however, the time it takes the signals to
propagate to the pin range from 25 ns 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 (TA = 25°C fully loaded), RD and WR propagation delays are approximately 50 ns; propagation delays
for other signals are approximately 85 ns. These timing delays are incorporated in the ac specifications.

FIGURE 3. Switching waveforms and test circuit - Continued.
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TEST CIRCUIT
NOTES:
1. ALl diodes are IN914 or equivalent.
2. L includes tester and fixture capacitance.
FIGURE 3. Switching waveforms and test circuit - Continued.
STANDARDIZED SIZE 5962-89726
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
B 17

DESC FORM 193A
JUL 91



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

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

3.12 PIN supersession information. The PIN supersession information shall be as specified in appendix A.

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. Ffor 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-I-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, B8, 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.

(@) T, = +125°C, minimum.

b. Interim and final etectrical test parameters shall be as specified in table LIA herein.

¢. for device 02, 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 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-I-38535. The burn-in test circuit shatl 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-I-38535.

b. Interim and final electrical test parameters shall 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 8 of MIL-1-38535 and as detailed in table IIB herein.

4.3 Qualification inspection.

4.3.1 Qualification inspection for device classes B and S. Qualification 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-I-38535. Inspections to be performed shall be those specified in MIL-1-38535 and
herein for groups A, B, €, D, and E inspections (see 4.4.1 through 4.4.5).
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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 conformance 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 M,

B, and §

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). Technology conformance inspection for classes Q and V shall be in accordance with MIL-I-3853

5

including groups A, B, C, D, and E inspections and as specified herein except where option 2 of MIL-I-38535 permits

alternate in-line control testing.

4.4.1 Group A inspection.

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

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

c. Subgroup 4 (C,, measurement) shall be measured only for the intial test and after process or design changes

which may affect capacitance. A minimum sample size of 5 devices with zero rejects shall be required

d. For device class M, subgroups 7 and 8 tests shall include verification of the device functionality.

These

tests shall be maintained and availble from the approved source of supply upon request. For device classes B

and S, subgroups 7 and 8 tests shall include verification of the device functionality as approved by

the

qualifying activity. For device classes Q and V, subgroups 7 and 8 shall include verifying the functionality
of the device; these tests shall have been fault graded in accordance with MIL-STD-883, test method 5012 (see
1.5 herein).
TABLE IIA. Electrical test requirements.
| | | [
| | Subgroups |  Subgroups |
| Test requirements | (per method 5005,table 1)  |(per MIL-1-38535, [
| I | table IID) ]
I | | ! l l |
| | Device | Device | Device | bevice | Device |
| | class | class | class | class | class |
I [ wm | B | s | a L v 1
| | | | | | l
| Interim electrical | - |- | 1,7,9 | - | 1,7,9 i
| parameters (see 4.2) ] | | | t 1
| | | I | | |
| Final electrical 11,2,3,7, 11,2,3,7, 11,2,3,7, [1,2,3,7 [1,2,3,7, |
| parameters (see 4.2) | v | 2/ | 2/ [— i |
| |8,9,10,11|8,9,10,1118,9,10,1118,9,10,11|8,9,10,11 |
| l | I | | |
| Group A test 11,2,3,4,7]1,2,3,4,7|1,2,3,4,7|1,2,3,4,7|1,2,3,4,7 |
| requirements (see 4.4) |8,9,1D,11[8,9,10,11|8,9,10,11|8,9,10,1118,9,10,11 |
I I I | ! | 1
l | l l I | |
| Group B end-point etectrical | --- | -—- |2,84,10 | --- |2,84,10 |
| parameters (see 4.4) | | | | | |
| | ! | | | |
| Group C end-point electrical {2,8A,10 |2,84,10 | --- |2,84,10 | --- |
| parameters (see 4.4) | | | | | 1
| | | I | | |
| Group D end-point electrical |2,84,10 |2,8A,10 [2,88,70 |2,84,10 |2,84,10 |
| parameters (see 4.4) | ! | ! | 1
| | l I l l |
| Group E end-point electrical |1,7,9 11,7,9 11,7,9 | 1,7,9  |1,7,9 |
| parameters (see 4.4) | | | | | 1
1/ PDA applies to subgroup 1.
2/ PDA aoplies to subgroups 1 and 7.
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4L.4.2 Group B inspection. The group B inspection end-point electrical parameters shall be as specified in table
1IA 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 A, B, C, or D. For device cltass 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.

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-I-38535.

TABLE IIB. Additional screening for device class V.

| | |

| Test | MIL-STD-883, test method | Lot requirement

| I | |
l | | |
|Particle impact | 2020 | 100% |
| noise detection | | |
l | | |
| Internal visual | 2010, condition A or | 100% |
| |_approved alternate | |
| | | |
|Nondestructive | 2023 or ! 100% |
| bond pull | approved alternate | |
| | | |
|Reverse bias burn-in| 1015 | 100% ]
| | | |
|Burn-in | 1015, total of 240 hours | 100% |
{ |__at #+125°C | 1
I | l |
|Radiographic | 2012 | 100% |

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, §, 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 § for levels M, D, R, and H or for device class M for levels M and D shall
be performed through each level to determine at what Llevels 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 IIA herein.

c. Prior to total dose irradiation, each selected sample shall be assembled in its qualified 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 15 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 tabte 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.
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 1Intended 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 @ 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 pefense 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.
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6.5 Symbols, definitions, and functional descriptions.

Mnemonic

Vss

Vee

P0.0-P0.7

P1.0-P1.7

p2.0-P2.7

P3.0-P3.7

P6.0-6.7

ops
IDS
BFLAG
AFLAG

Type

1/0

1/0

1/0

1/0

Ot = = O

1/0
1/0

1/0

1/0

1/0
1/0

Name and function

GROUND: O V reference

Power_supply: + 5V

Port O: An 8-bit open drain, bidirectional 1/0 port. Port O is
also the multiplexed low-order address and data bus during
accesses to external memory and outputs instruction bytes
during program verification. External pull-ups are required
during program verification. Port O can sink/source eight LS
TTL inputs.

Port 1. Port 1 is an 8-bit bidirectional I/0 port with
internal pullups. Port 1 receives the low-order address bytes
during program verification. 1In device 02, port 1 can
sink/source three LS TTL inputs, and drive CMOS inputs without
external pull-ups.

Port 2: An 8-bit bidirectional 1/0 port with internal
pull-ups. Port 2 emits the high-order address bytes during
accesses to external memory and receives the high-order address
bits and control signals during program verification in device
02. Port 2 can sin/source three LS TTL inputs and drive CMOS
inputs without external pull-ups.

Port 3: An 8-bit bidirectional I/0 port with internal
pull-ups. Port 3 can sink/source three LS TTL inputs and drive
CMOS input without external pull-ups. Port 3 also serves the
device 02 special functions listed as follows:

P3.
P3.
P3.
P3.
P3.
P3.
P3.

RXD (serial input port)

TXD _(Serial input port)
INTO (external interrupt 0)
INT1 (external interrupt 1)
TO (Timer O external input)
T1 (Timer 1 external input)
WR (external data memory
with write strobe)

P3.7 RD (external data memory
read strobe)

AV bW

Port 4: A 4 or 8-bit bidirectional
port with internal pull-ups. Port 4 can sink/source three LS
TTL inputs and drive CMOS inputs without external pull-ups.

Port 5: An 8-bit I/0 port with internal pull-ups. Port 5 can
sink/source three LS TTL inputs and drive CMOS inputs without
external pullt-ups. ‘

Port 6: A specialized 8-bit bidirectional 1/0 port with internal

pull-ups. This special port can sink/source three LS TTL

inputs and drive CHMOS inputs without external pull-ups. Port 6 can be used in
strobed or nonstrobed mode of operation and in conjunction with four control pins
that serve the functions listed below.

Port 6 control lines:

0DS: Output data strobe
IDS: Input data strobe
BFLAG: A bidirectional 1/0 pin with internal pull-ups.
AFLAG: A bidirectional 1/0 pin with internal pull-ups.
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Mnemonic

RST

ALE

PSEN

XTAL1

XTAL2

Name and function

Reset: A high level on this pin for two machine cycles while the
oscillator is running resets the device. An internal pull-down

resistor permits power-on reset using only a capacitor connected
to the V...

Address latch enable: An output for latching the low byte of the
address during accesses to external memory. ALE is activated at a
constant rate of 1/6 the oscillator frequency except during an
external data memory access, at which time one ALE is skipped.

ALE can sink/source eight LS TTL inputs and drive CMOS inputs
without an external pull-up.

Program store enable: This output is the read strobe to external
program memory, PSEN is activated twice each machine cycle during
fetches from external program memory; however, when executing
out of external program memory, two activations of PSEN are
skipped during each access to external data memory, PSEN is not
activated during fetches from internal program memory, PSEN can
sink/source eight LS TTL inputs and drive CMOS/COMOS inputs
without an external pull-up.

Instruction execution control: When EA is held high, the CPU

executes out of internal program memory, unless the program counter

exceeds OFFH. When EA is held low, the CPU executes out of external program
memory. EA must never be allowed to float.

Crystal 1: An input to the inverting amplifier that forms the
oscillator. This input receives the external oscillator when an
external oscillator is used.

Crystal 2: An output of the inverting amplifier that forms the
oscillator. This pin should be floated when an external oscillator
is 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-1-38535, 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 Llevel
available for a given generic device to meet system needs without modifying the original contract parts selection

criteria.

Military documentation format

New MIL-M-38510 Military Detail

Specifications (in the SMD format)

Example PIN Manufacturing Document
under new system source listing Listing
5962-XXXXXZZ(B or S)YY QPL-38510 MIL-BUL-103

(Part 1 or 2)

New MIL-H-38534 Standardized Military 5962-XXXXXZZ(H or K)YY QML-38534 MIL-BUL-103
Drawings
New MIL-I-38535 Standardized Military 5962-XXXXX2Z(Q or V)YY QML-38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL~-STD-883 Standardized 5962-XXXXXZZ(M)YY MIL-BUL-103 MIL-BUL-103
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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 listed 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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APPENDIX A

PIN SUPERSESSION INFORMATION
10. SCOPE
10.1 Scope. This appendix contains the PIN supersession information to support the one part-one part number
system. For new system designs, after the date of this document the NEW PIN shall be used in lieu of the OLD PIN.
For existing system designs prior to the date of this document the NEW PIN can be used in lieu of the OLD PIN. This
is a mandatory part of the specification. The information contained herein is intended for compliance. The PIN
supersession data shall be as follows:

20. APPLICABLE DOCUMENTS This section is not applicable to this appendix.

30. SUPERSESSION DATA

NEW PIN OLD PIN

5962-8972601MXX 5962-8972601XX
5962-8972601MUX 5962-8972601UX
5962-8972602MXX 5962-8972602XX
5962-8972602MUX 5962-8972602UX
STANDARDIZED SIZE 5962-89726
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