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MILITARY SPECIFICATION

MICROCIRCUITS, DISITAL, N-CHANNEL, SILICON GATE
MONOLITHIC 8 BIT MICROPROCESSOR (FIXED INSTRUCTION)

This specification is approved for use by all Departments and
Agencies of the Department of Defense.

1.  SCOPE

1.1 Scope. This specification covers the detail requirements for a monolithic N-channel, silicon
gate microprocessor. Two product assurance classes are provided and are reflected in the complete
part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510.
1.2.1 Device type. The device type shall be as follows:
Device type Circuit
01 8-bit fixed instruction microprocessor

1.2.2 Device class. The device class shall be the product assurance level as defined in
MIL-M-38510.

1.2.3 Case outline. The case outline shall be designated as follows:

OQutline letter Case outline {see MIL-M-38510, appendix C)
Q D-5 (40-l1ead, 9/16" x 2-1/16"), dual-fn-Tine package
1.3 Absolute maximum ratings.
Vee supply voltage ( with l
Vgp supply voltage ) respect -0.3 V dc to *20 V dc
Vss supply voltage ‘ to Vgg

Input and output voltage

Storage temperature range - - - - - = - - - = = - = - - - -65°C to +150°C
Power dissipation:
Tc=-550C ------mmmo-ocm--- 1.7
Te=125C = - - - = o s s s s e m e m - - - - 1.2 4
Lead temperature (soldering, 5 seconds) - - - - - - - - = 270°C
Maximum junction temperature at T¢ = 125°C 1/ - - - - - Ty = 150°C
Thermal resistance, junction-to-case (°JC):
Case Q - = = = = = = = = & = - - s e s m e e .. .- (See MIL-M-38510 appendix C)

1/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in
screening conditions per method 5009 of MIL-STD-883.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may
be of use in improving this document should be addressed to: Rome Air Development Center
(RBE-2), Sriffiss AFB, NY 13441, by using the self-addressed Standardization Document

T
|
|
|
: Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.

—— — it et e
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1.4 Recommended operating conditions.

Supply voltage (Vgg) = = = = = = = = = = = - - - - . -4,5V dc to -5.5V &
Supply voltage (Veg) - = - = = = = = = = = - o - - - 4.5 V & to +5.5 V dc
Supply voltage (Vpp) - - = = - - = = = = - - - - - & +10.8 V dc to 13.2 V dc
Supply voltage (Vgg) - - ~ = = = - - - o - o o L .. 0V d
High Tevel input voltage:
(Togic inputs) - - - = = - - - - o o o - - o 3.0V d to (Ve * 1.0 V &)
(clock fnputs) - = = = - = o o o oo oo Lo o 8.5V dc to (Vpp * 1.0 V d&c)
Low Tevel input voltage (logic and clack inputs) - - (Vgg - 1.0 V dc) to 0.8 V &
Minimum high-Tevel output voltage (Vo) - - - - - - 3.7V &
Maximum 1ow-level output voltage (Vg ) - - - - - - - 0.45V &
Frequency of operation - - - - - - - - - - - - . .. 0.5 to 2 MHz
Case operating temperature range (Tg¢) - - - - - - - -55°C to +125°C
INDEX Page
TABLE I. Electrical performance characteristics - - - - 3
11, Electrical test requirements - - - - - - - - - 9
ITI. Group A inspection - - - - = - - - - - - . . - 20
IVA. Input conditions for table IIIl - - - - - - - - 41
IVB. Output conditions for table III- - - - - - - - 43
V. Vectors 00001 thru 11,761 - - - - - - - - - . 56
VI. Microprocessor instructions - - - - - - - - - 59

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the following
specifications and standards, of the 1ssue Tisted in that issue of the Departments of Defense Index
of Specifications and Standards specified in the solicitation, form a part of this specification to

the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
(Copies of specifications, standards, handbooks, drawings, and publications required by
manufacturers in connection with specific acquisition functions should be obtained from the

contracting activity or as directed by the contracting officer.)

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

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance with
MIL-M-38510, and as specified herein.




MIL-M-38510/420A

TABLE 1. Electrical performance characteristics.
I 1 | 1 i Timits | |
| Test | Symbol | ,Conditions | Fig |7 Min 1 Wax | Units |
I | | -55°C < Tg ¢ *125°C | l | | l
! I | _ | I | | |
1 | ] ] | | ] I
| High-level output voltage, | Voy | Vpp = *10.8V | | 3.7 | boovo |
| all outputs except SYNC | | Ign = -150 wA | I | | |
| | | Vgg = -5.5, Vg¢ = *4.5 ! | | | |
| | 1 | | | | |
| v | R
Low-level output voltage, v Vpn = +10.8 V

all outputs P ’ | o | IgE = 1.9 mA | | 0.5 1 v |

| | | vgg = -5.5, V¢c = 4.5 | | | | |
| | I | | | | |
T 1 1 ] 1 | | l
| High-level high-impedance | Izyy | Vo = *5.5,V . | | 10 | wA |
| output current ] | Tc = +125°C, *+25°C i | | | |
| Dg-D7, Ap-A1s | | vgg = -4.5, V¢¢ = +5.5 | | i | |
| [ | Vpp = *+10.8 | | | | |
| | | | 1 | | I
T | 1 | i 1 ! 1
| Low-level high-impedance | Iz17 | Vg = 0.45V . | I | -100 | wA |
| output current | | Tc = +125°C, +25°C I I I | I
| Dg-Dy, Ag-Ais | | Vgg = -4.5, Vgg = *5.5 | I | | |
| I | Vpp = 13.2 | I | | |
| | | | 1 | 1 |
T T ! Togic Clock | [ | | i
| High-level input current | Itqr | VIy = 5.5, VIN = 13.2 | | j10 | wA |
| for clock inputs, reset, | | VIN = GND | | | | |
| hold, int, and ready ! | vgg = -4.5 | | | | |
I | | Vge = *5.5 [ | | I |
| | 1 Vpp = *13,2 . I | | | |
| | [ Tc = *+125°C, +25°C | | | I |
I | | | | | | |
T | I ! I ] 1 |
| Low-level input current | Iy | Viy = GND | | | -10 | wA |
| for clock inputs, reset, | | vgg = -4.5, Vg¢ = *5.5 | I | | |
| hold, int, and ready | | vpp = *+13.2 . | | | | |
l | | Tc = 125°C, *25°C i | | | I
| | | | | | I
T I I | I | |
| Low-level input current, | Iy | Viy=0.8YV I | -100 | wA |
| data bus in input mode, | | Vg = -4.5, Vog = *5.5 I | I | |
| Dg-D7 | | vpp = +13,2 . | | I |
! | | Te = +125°C, +25°¢C | | I |
[ | | | | I I
T | | | | 1 |
| High-level input current, | Iy | Vgg = -4.5, Vgg = *5.5 | | +100 | wA |
| data bus in input mode I | vpp = 13.2 . . I I | | I
| Dg-D7 | | Vip = 5.5, T¢ = 125°, 25°C | l I I l
| | | I | | | |
T | | [ | | | 1]
II Input clamp voltage = Vic Il (Pos.) Vin = 0.4V } I } 3.0 { mA {
| | I | I | | )
i E (Neg.) Ig = -100 uA { } { -2.0 { v }
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TABLE I. Electrical performance characteristics - Continued.
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TABLE I. Electrical performance characteristics - Continued.
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TABLE 1. Electrical performance characteristics - Continued.

T | | | | Limits
Test | Symbol | JLConditions | | Fig |~ ™in ax | Units

I } |I -55°C ¢ Tg ¢ +125°C l ||
T T I I I I
| Address and data delay to | tpuza | 1 9 | ¥ | ns
| float during mold from WR | | | 1 |
| Ag-A15, Dg-D7 T T T I !
| | tpLza | o9 13| | ns
! | | 1 | | |
I I I T | | |
: INTE output delay from | tpys | |7 : l 200 : ns

g2 I | |
| | [ T | I |
T I | T I
| Address valid after DBIN | tpigs | | 11 | -2 ns
| during HLDA | | | |
{ | | |T 11 } 20

t - ns
| LT | | | |
T [ | T | | |
| Address output delay from | tpipe | | 13 | 200 ns
| @2 address valid Ag-Aqg | | |
| [ ! T
! | tpls | | 13 | 200 ns
I | | |
| | | 1
| Output data stable prior | tpLh7 ! P13 | 4 | | ns
| to WR 1 nNg-D7 | | |
I I [ T
! I tpuz | | 13 4/ ns
| | | |
| I I 1
| Address stable prior to WR | tp g | 13 5/ ns
| Ap-A1s | | '
I T ! 1
i | tous | ] 13 5/ ns
! I 1 |
| I I 1
| Output data, address | tppo | | 13 6/ | | ns
| stable from WR (not H.DA) | | | |
| Dg-D7, Ag-A T I
% 0 0-"15 | trLH9 : 13 | g/ | } ns
|

Notes for table I. The following equations determine the minimum 1imits for the noted table 1 delay
measurements (where ty_ g2 = rise time of #2 from 1.0 V to 7.0 V; refer to figure 5).

1/ 50 ns or tpyzy, whichever is less.

2/ tpg3 and tpiz3 = ts w7 * trLmge - 50 M

3/ tpygg and tpiza = tsLn7 = trLwge - 10 ns.

tperiod(clack) - tSLH7 - tTLHp2 - 170 ns.

]

4 tpuy and tp 7

2tperiod(clock) - tsLH7 - tTLHpe - 140 ns.
6/ ‘tpwg and tpL g = tsLu7 * trLwgz * 10 ns.

5/ tpug and tpLig
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3.2. Design, construction, and physical dimensions. The design, construction, and physical
dimensions shall be as specitied in ﬁIE—M-BBSIU and herein.

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

3.2.2 Functional diagram. The functional diagram shall be as specified on figure 2.

3.2.3 Functional description, terms, and symbols. Functional description, terms, and symbols
shall be as specified in 6.6.

3.2.4 Case outline. The case outline shall be as specified in 1.2.3.

3.3 Lead material and finish. The lead material and finish shall be in accordance with
MIL-M-3 a .4 _herein.

3.4 Electrical performance characteristics. Unless otherwise specified, the electrical
performance characteristics are as specitied in table I, and apply over the full recommended case

operating temperature range.

3.5 Electrical test requirements. The electrical test requirements for each device class shall
be the subgroups specified in table II. The electrical tests for each subgroup are described in
table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510.

3.7 Microprocessor instructions. The microprocessor instruction shall be as specified in table VI.

3.8 Microcircuit group assignment. The devices covered by this specification shall be in
microcircult group number 107 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with
MIL-M-33518 an% methods 5005 and 5007, as applicable, of MIL-STD-883, except as modified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-M-38510.

Inspections to be performed shall be those specified herein for groups A, B, C, and D inspections
{see 4.4.1 through 4.4.4).

4.3 Screenin?. 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. The following
additional criteria shall apply:
a. Burn-in test (method 1015 of MIL-STD-883).
(1) Ta = 125°C minimum.
(2) VUse the circuit shown on figure 3, or equivalent.

b. Percent defective allowable (PDA) - The PDA shall be as specified in MIL-M-38510,

c. Interim and final electrical tests shall be as specified in table II, except interim
electrical tests prior to burn-in are optional at the description of the manufacturer.

d. Constant acceleration (method 2001 of MIL-STD-883) shall be 20,000 G.
4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with

MIL-M-38510 and as specitied herein. Inspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1 through 4.4.4).
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TABLE II. Electrical test requirements.

Subgroups (see table TTITT unTess otherwise stated

T T 1
| MIL-STD-883 test requirements | |
| ]’ CTass S devices } TTass B Adevices }
|
T | | |
| Interim electrical parameters | 1,2,3,7 - (tests 1 thru 72) i 1,2,3,7 - (tests 1 thru 72) |
| (pre burn-in) (method 5004) | | |
| (optional) | | |
| | | |
I | | |
| Final electrical test parameters | *1,2,3 - (tests 1 thru 72 | *1,2,3 - (tests 1 thru 72 |
= (method 5004) { and 73 thru 159) *7,8 % and 73 thru 159) *7,8 =
| | | |
I ! | |
|  Group A test requirements | *1,2,3,4 1/ | *1,2,3,4 1/ |
| {method 5005) | 7,8,**12 ~ | 7,8,**12 |
: ! -(tests 1 thru 159) i (tests 1 thru 159) }
| | | ]
T | I |
: Group B test requirements : 4.5.2 { 4,5.2 ‘
| | | |
1 | | |
| Group B, C, and D end-point elec- | 1,2,3 - (tests 1 thru 159) | 1,2,3 - {tests 1 thru 159) |
} trical parameters {(method 5005) } 7,8 = 7,8 |
|
| | | |

1/ Iezthumbers 152 through 186 constitute subgroup 4 and is used for initial qualificaion only (see

*  PDA applies to subgroups 2 (tests 1 thru 72 only) and 7A (see 4.3b).
** Subgroup 12 is defined - table III tests 196 thru 275 and is used for initial qualification only.
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4.4.1 Group A inspection. Group A inspection shall consist of the test subgroups and LTPD values
shown in tabTe T of method 5005 of MIL-STD-883 and as follows:

a. Electrical test requirements shall be specified in table II.

b. Subgroup 4 (Cy, Co measurement) shall he performed only for initial qualification and
after process or design changes which may affect design capacitance. Tests 152 through
186 shall be performed on 5 devices. Test 10 additional devices with the exception
that one test be chosen from each of the following two test groups and performed as
representative of the test group. The representative tests that are chosen will be the
worst case high measured values taken on the previous units. The two test groups are
tests 153-160 (data bus outputs) and 152, 172-186, (address outputs).

C. Subgroup 12 shall be performed only during initial qualification and after process or
design changes which may affect design capacitance. Varfables data shall be submitted.

d. The LTPD's per subgroup 10 of MIL-STD-883, method 5005, table 1 shall apply to table III,
subgroup 12. Variables data shall be recorded for initial qualification at 125°C as a
minimum.

e. Subgroups 5, 6, 9, 10, and 11 of table I of method 5005 of MIL-STD-883 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall consist of the test subgroups and LTPD values
shown in TabTe IT of method 5005 of MIL-STD-883 and as follows:

a. An additional subgroup shall be added to the group B inspection requirements for class S
and B devices and shall consist of the test, conditions and 1imits specified in 4.5.2.
The LTPD for this subgroup shall be 15 for all classes.

b. Constant acceleration (method 2001 of MIL-STN-883) shall be 20,000 5.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table III of method
5005 of MIL-STNC and as follows:

a. End-point electrical parameters shall he as specified in table II herein.

b. Steady-state 1ife test (method 1005 of MIL-$STD-883) conditions:
(1) Test condition D, using the circuit shown on figure 3, or equivalent.

(2) Tp = +125°C minimum.

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

c. Constant acceleration (method 2001 of MIL-STD-883) shall be 20,000 G.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV of method 5005
of MIL-STD-B83. End-point electrical tests shall be as specified in table II herein.

4.5 Methods of inspection. Methods of inspection shall be specified as follows:

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit Vss
terminal.” Currents given are conventional and positive when flowing into the referenced terminal.

4.5.2 High-voltage (Vzap) test of input protection circuits. 0Nne input terminal of the device

under test (DUT) shall be suhjected to a voltage pulse of 690 V from a 50 pF source in the following
test sequence.

a. Measure Ity and Iy at one input terminal of the device under test at 25°C. These

measurements shall be made in accordance with table III herein. The test limits for a
single terminal measurement of Iyy and Iy shall be as specified in table III.

10
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b. Apply the test voltage (
measurements. Apply Vza
test circuit of figure 4.

ZAp = 600 V) to the same terminal selected for leakage current
in a 2 pulse sequence as follows and in accordance with the

O =<

(1) Input (-) to Vss.
(2) Input (+) to Vss.

c. Within 24 hours repeat the Iy and Iy measurements on the same terminal is performed
above. At this time a DUT exhibiting leakage currents in excess of the specified 1imits
is defective.

5.  PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-M-38510.

6. NOTES

6.1 Computer generated table. Table V, which forms a part of this specification, is not printed
herein because of 1ts extreme length; and, even when presented as hard copy, requires conversion to
on-line format. When the entire sequence of vector groups is needed for driving devices as part of
inspection, a test program output should be obtained in a form compatible with test system
architecture (magnetic tape format usually preferred). The preparing activity (or DESC, as 1ts
agent) may be consulted for information on obtaining such output. For reference purposes, Rome Air
Development Center (RBE-2) and Defense Electronics Supply Center (DESC-ECS) each maintain a limited
quantity of dated, hard copy printouts of this table.

6.2 Intended use. Micracircuits conforming to this specification are intended for original
equipment design application and logistic support of existing equipment.

6.3 Ordering data. The acquisition document should specify the following:
a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection data pertinent
to the device inspection Tot to be supplied with each shipment by the device manufacturer,
if applicable.

¢. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the contracting activity in
addition to notification to the qualifying activity, if applicable.

e. Requirements for failure analysis (including required test condition of method 5003 of
MIL-STD-883), corrective action, and reporting of results, if applicable.

f. Requirements for product assurance options.

g. Requirements for special carriers, lead lenjths, or lead forming, if applicable. These
requirements shall not affect the part number. Unless otherwise specified, these
requirements shall not apply to direct purchase by or direct shipment to the Government.

h. Requirements for "JAN" marking.

6.4 Logistic support. Lead material and finishes (see 3.3), are interchangeable. Unless
otherwisé specified, microcircuits acquired for Government logistic support will be acquired to
device class B (see 1.2.2), and lead material and finish "e" (see 3.3). Longer length leads and
lead forming shall not affect the part number.
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6.5 Handling. MOS microprocessors should be handled with certain precautions to avoid damage
due to the accumulation of static charge. These NMOS devices are fabricated with a silicon gate
technology, including input protection, which reduces the susceptibility of damage. However, the
following handling practices are rec ommended.
a. Devices should be handled on benches with conductive and grounded surface.
b. Test equipment and tools should be grounded.
Cc. Handling of devices by the leads should be avoided.
d. Devices should be stored in conductive carriers.
e. Avoid use of plastic, rubber, or silk in MOS area.
6.6 Functional description including terms and s¥mbo1s of 1/0 and control gins. Abbbreviations,
symbols and definitions used herein are defined 1n -M- an -STh- and as follows:
Clock inputs (@1, #2). These inputs are the two-phase non-overlapping clocks. They are not TTL
compatible.

Address bus (A0-Al15). These outputs are three-state bus drivers. This permits the microprocessor
to be used in DMA applications. AOQ is the least significant bit.

Data bus (D0-D7). The data bus provides bi-directional communication between the processor,
memory, and I/0 devices for instructions and data transfers. DO is the least significant bit.

State. The state is the smallest unit of processor activity and is defined as the interval
between two successive positive going transitions of the @1 clock pulse.

Machine cycle. Each machine cycle may consist of three, four or five states. The precessor may
require one, two, three, four, or five machine cycles for instruction execution.

SYNC (outgut). The SYNC output provides a signal to indicate the beginning of each machine cycle.

DBIN (output). The DBIN signal indicates to external circuits that the data bus is in the input
mode. Iﬁss signal should be used to emable the gating of data onto the data bus from memory or
1/0.

READY (input). The READY signal indicates to the processor that valid memory or input data is
available on the data bus. This signal is used to synchronize the processor with slower memory or
1/0 devices. If after sending an address out, a READY input is not received, the processor will
enter a WAIT state for as long as the READY 1ine is Tow.

WAIT (output). The wait signal acknowledges that the precessor is in a WAIT state.

WR (output). The WR signal is used for memory WRITE or I1/0 output control. The data on the data
bus Ts stable while the WR signal is active 1ow {WR = 0).

HOLD (input). The HOLD signal requests the proacessor to enter the HOLD state. The HOLD state
alTows an external device to gain control of the address and data bus as soon as the processor has
completed its use of these buses for the current machine cycles. It is recognized under the
following conditions:

. The processor is in the HALT state
. The processor is in state 2 or state (wait) and the READY signal is active

As a result of entering the HOLD state the ADDRESS BUS (A15-A0) and DATA BUS (D7-DO) will be in
their high impedance state. The processor acknowledges its state with the (H.DA) pin.

H.DA (output). The HLDA signal appears in response to the HOLD signal and indicates that the data
and address bus will go to the high impedance state. The H.DA signal begins at:

. State 3 for READ memory or input
. The Clock Period following state 3 for WRITE memory or OUTPUT operation

12
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Device type 01

Ajg O 1 ~ 40 ——0 Ay,
(vgg) GND O—1 2 39 —=0 Ay,
D, O=—13 38 —=0 A3
05 Ol 4 37 }—=0 A,
Dg O*—*|5 36 —+=0 A5
D, Oe—el 6 35 p——=0 A‘9
D; O=—17 34 |—=0 Ag
D, O=—+18 3 }—=0A;
0, Oe—e] 9 32 —=0 Ag

D, O+ 10 31 p—>0 Ag

(vgg) -5V O——] 1 30 }—=0 A4

RESET O—=] 12 29 —=0 A,
HOLD O—={ 13 28 |——0 +12V(Vpp)

INT O—1 14 27 —=0 A,y

$2 o—e{ 15 26 —=0 A,

INTE O=— 16 25 —=0 A

24 I—0 WAIT

o
@
z
Cf
]

WR O=—1 18 23 j=——0 READY
SYNC O=—1 19 22 f—0 ¢,
Vcco) +5v O—1 20 21 HLDA

FIGURE 1. Terminal connections.
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0 Op BI-DIRECTIONAL

DATA BUS
M808CA CPU FUNCTIONAL t
BLOCK DIAG DATA BUS
IAGRAM BUFFER/LATCH[ ™
(8 8IT) ] (8 &)
INTERNAL DATA BUS INTERNAL DATA BUS
J 1 1
1 ) ) y
ACCUMULATOR TMP REG INSTRUCTION Jee
(8) (8) REGISTER (8) g | Mumeeexer)
w (@ z (8
FLAG (5) TMP REG | TMP REG
1 FLIP FLOPS ] . 8 (8 c (8
LATCH (8) DECODER @ 0 (8) £ (8)
#{ ARITHMETIC AND @ REG ( REG
LOGIC MACHINE [ «
UNIT L - H (8] L (8] | recisTER
(ALU) ENCOOING 2| res REG ARRAY
- (8) P
STACK POINTER  (I6)
PROGRAM COUNTER (16)
DECIMAL
ADJUST INCREMENTER
o] DECREMENTER  (16)
] ADDRESS LATCH ]
B TMING ’
NTR |
-t 12y CONTROL
POWER _|— 4 sy ADDRESS BUFFER (16)
SUPPLIES | 3= =i DATA BUS INTERRUPT HOLD  WAIT
WRITE_CONTROL CONTROL CONTROL CONTROL SYNC CLOCKS

IR SRR IR

DBIN  INTE INT HOLD HOLD WAIT SYNC @! @2 RESET 1
ACK READY

Ais Ap
ADDRESS 8US

FIGURE 2. Functional block diagram device type 01,
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NC | 1

GND | 2

NC |3

NC | a

NC |5

NC ] 6

NC | 7

NC | 8

NC {9

NC |10

-5V |t

RESET INPUT WAVEFORM |12
GND |13

GND |14

@, INPUT WAVEFORM |15
NC |16

NC |17

NC |18

NC |19

+5V |20

40
39
38
37
36
35
34
33
32
31

30
29
28
27
26
25
24

23
22

2|

NOTES:

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
+i12V
NC
NC
NC
NC

+5V
@ INPUT WAVEFORM
NC

1. CAUTION: ATl "NC" (no connection) pins should be isolated from

device to device.

2. Power supply voltages are indicated in order of power-up sequence:

VBB = -5V - 10%
VCC = +5 V + 10%
VDD = +12 V + 10%

FIGURE 3. Burn-in and operating life test.
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g2

<HS g Tus 3uS
+12 V (vpp)
0OV (vgs)
2§> 2é? Efg
- —1;—+|2V
OV (vgg)
62 mS
f— \t 45
RESET __1\___ {} ov
l 62mS

NOTES:

]l
2.

"RESET" is not synchronized with p1 and 92,
Waveform transition times, tTLH and tTHL’ are measured from 1.0 V to 8.0 V for

clocks and from 0.5 V to 4.5 V for the RESET input. A1l measurements are with
the device under test connected.

[ tTLH = tTHL = 450 ns maximum.

p2: tTLH = tTHL = 750 ns maximum,
RESET: tTLH = 600 ns maximum.

tTHL = 675 ns maximum.

FIGURE 3. Burn-in and operating life test (input waveform) - Continued.
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POWER
SUPPLY

MIL-M-38510/420A

RI

t et AYA Q. O— —
cl TO DEVICE
UNDER TEST

R1 = Appropriate current limiting resistance.
Cl = 50 pF.
VZap = 600 V measured at device input terminal.

FIGURE 4. High voltage (Vzap) test circuit.
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1.3k £ %
TO DEVICE < I AN,
QUTPUTS
CL
A 50pF£I10%
NOTES
YLoap:
1. v, =2.92V
2. VOh = 3.49 V
3. CL = Load + tester + probe capacitance.
4, Diode = IN4533 or equivalent.

FIGURE 5. Dynamic functional load.
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MIL-M-38510/420A

r " n e e n "
Ly v Y

-55 -25 o +25 +50 +75 +100 +125

TEMPERATURE °C

NOTE: A / ATC = -0.45%/°C.

Isuppl.v

FIGURE 6. Typical supply current versus temperature, normalized.
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Notes for subgroups 2, 4, 7, and 8.

1. A = The capacitance measurements shall be made between the indicated terminal and the grounded
terminals at a frequency of 1 MHz. The DC bias of the measuring instrument shall be less than

*0.1 V. The AC signal amplitude shall be less than 50 mV rms.
2. IO = -100 uA.

3. Test numbers 85 through 151 are performed during the functional tests of subgroup 7 and may be
completed at any convenient place in the functional test provided the table requirements are met.

Test conditions 85 - 108 - These tests are completed while the microprocessor is in a read mode,
walt state. Vector 20 of table V is a possible location where these measurements could be made.
The tester should Toop on this vector until all test conditions have been completed.

Test conditions 109 - 151 - These tests are completed while the microprocessor is in a hold state.
ector of tabTe S a possible Tocation where these measurements could be made. The tester
should Toop on this vector until all test conditions have been completed. Pins not designated for

these test conditions (85 through 151) are not necessarily open. Pin conditions per the test
vectors of subgroup 7 will apply. When these tests are performed during group A inspection, data
will be recorded.
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Group A inspection - Continued.

TABLE III.

Subgroup 12
+125°C

Tc:
Min

Test limits

Subgroup 12
+25°C
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Waveform
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MIL-STD-883
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Group A inspection - Continued.

TABLE 1II.
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Group A inspection - Continued.
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Group A inspection - Continued.

TABLE III.
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Notes for table III, subgroup 12.

1.

Where propajation delay tests for subgroup 12 indicate a group of pins and where two or more
propagation delays are specified for a test, only the reading for the pin with the worst delay
requires recording. In some cases this will be a maximum reading while for others it will be a
minimum reading as indicated in the table.

The table IV functional tests (subgroup 7} shall be repeated for input test conditions of table
I1IA when making measurements for test conditions 256 through 275. Wherever valid throughout
the functional tests, outputs shall be monitored.

Tests 196-255 may be performed during the functional tests of subgroup 7. If the functional
tests are used, the measurements may be completed at any convenient spot where the outputs are
at their proper logic levels. The tests are performed with the device placed in the "wait"
state. Power supply voltages for these measurements are as follows:

Vgg = -5.50 V
Ve = +4.50 V
Vpp = *+10.8 V

The following tabulation indicates possible measurement locations for these tests,

a. VoH
[ ] T |
| Measurement | | Measurement |
} Location | | Location |
| | i
| i ] | | 1 [ |
| Symbol | Measured | Vector no. in | | Symhol | Measured | Vector no. in |
{ { terminal ; table V } l | terminal | table V |
' ] | |
{ Vor lr T0 { T30 l Il Vou : 33 Tl 57 |
|
| A | 9 | 5 | | n I 33 ] |
| | | | | | | {
| ™ | 8 I T40 | i T | k1 I N |
| | | | | | | |
| i | 7 1 140 | | o | 1 1 o |
| | | | | | | |
] v I 3 | 177 | | " ] 40 ! N |
| . | | | | | | ]
| T 1 [ 5 | | v ] 37 | N |
] . | | | | | | |
| | 5 | 140 | | v | 33 { i |
[ . | | | | | ] |
R N A I A
| | | |
lI v { 25 |l 547 i | M I 36 [ |
| | | | |
‘ v } 20 } } { ; 16 { 1118 |
AL |
{ } 27 } v = : v ; 17 } 547 |
w I
= l 29 : v } | v | 18 | 547 |
| | | [
I L) l 30 I w I | L | l 1’9 l 5 l
| . | ! | | | | |
} } 31 : v : | v i 21 I 37 |
. | | | |
| | 32 | v | | v | 24 | 17 |
[ | | | | | | i
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Input conditions for table III.

TABLE IVA.
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- Continued.

Input conditions for table III

TABLE IVA.
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Output conditions for table III.

TABLE IVB.
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Output conditions for table III - Continued.

TABLE IVB.
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} tPERIOD
— 85V
CLOCK ¢, 4 - 7oV
LOvV— —1.0V
o8v
tsLHe
—‘l 'SHLs e
foe——— tSLH7 8.5V
tg2 ——-—: 7.0V
CLOCK @2 1OV — .0V 0.8V

NOTE: Clock tTLH = tTHL = 0 to 50 ns maximum; measured from 1.0 V to 7.0 V.

FIGURE 15. Clock waveforms.
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/I.SV

INTE

INT

O REF
Ap - A NEXT
0~ Ais UNKNOWN INSTRUCTION

0o - D7 >_<:NABLE INTERRUPT

\
/
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FIGURE 16. Interrupt enable output - set inte flip-~flop.

52



MIL-M-38510/420A

*burwiy 3req </t IWN9IA

I\ ASI livm
Io._ fo—Hq,
// \ NI8Q

< pare
(LSNI) 4g-0
.w:hs_.mv.r:m.r:O\ l@lllhm:kdhm FDQHOT g-9q

¢

v
L

.

N

A8°0

AO2

AS'8-

Ig
(QOH
‘LML 2) Y

L4} €] [ I

53



NOTES:

MIL -M-38510/420A

TABLE V. Vectors 1 through 11,761,

T
Table V, not printed herein, is a computer-generated 1istiny for use with |
!
6 for information on obtaining the complete table in compatible output format. |

|

I
|
I table III. Each vector identifies activity states by pin number. See section
|

Vectors 1 through 11,761, when performed as specified in table IIT for subgroup 7 verifies
the dynamic, functional, output level, threshold, and switching parameters at 25C.

Vectors 1 through 11,761, when performed as specified in table 1II for subgroup 8 at -55°C°
verifies the dynamic, functional, output level, threshold, and switching parameters at -55C.

Vectors 1 through 11,761, when performed as specified in table III for subgroup 8 at +125°C°
verifies the dynamic, functional, output level, threshold, and switching parameters at +125 C.

The vector set is organized in groups where each group is less than or equal to 1,024

vectors. This enables the use of this vector set on testers with a local memory greater than
or equal to 1,024 locations. Each group of vectors must be applied in the order shown,
without pauses, as specified in subgroup 7 or 8. The last vector of each group is as follows:

Group number Last vector number
1 1,024
2 1,837
3 2,861
4 3.883
5 4,905
6 5,927
7 6,949
8 7,484
9 8,508

10 9,530
11 10,552
12 10,768
13 11,761

The groups must be run consecutively in the order shown. Between application of any two
groups, the user has the option of:

a. No pause between the groups or,

b. Repeated application of the last vector of the jroup at test speed until the tester
is ready with the next group. The outputs need not be monitored after the first
application of the last vector in each group until the next jroup is ready.

Input levels shall be:

A=3.0V

B=0.8V

C = Positive pulse from 0.8 V to 8.5 V to 0.8 V as shown on figure 5.
G = Ground (0 V)

V = The power supply voltages as specified in table III.
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TABLE V. Vectors 1 through 11,761 - Continued.

Output levels shall be monitored at:

H= 3.7V minimum,
L = 0.45 V maximum.
Z = High impedance; 1.0 V minimum to 1.5 V maximum with the load shown on figure 15.

X = Don't care; these pins must not be driven when indicated by an X, as damage may occur to
the device under test.

Inputs shall be applied for the setup and hold times specified in table III and as shown in
the applicable figures below:

Signal name Figure number Applicable vectors
Dg - Dy (input mode) 12 Any with DBM = 0
Reset 14 All
Hold 9,11 AN
INT 7,8,16 AN
g,92 5 AN
Ready 12,13 AN

Outputs shall be monitored for the entire time for which they are valid as stated by the
gr{apogatfon times in table III and as graphically shown in the waveform figures indicated
elow:

Signal name Figure number Applicable vectors
Ag - A5 12,13 Any with ADM = 0
Ag - A5 8,9,11,14,17 Any with ADM = 1
Dg - D7 (output mode) 13 Any with DBM = 0
INTE 7,8,16 LYR
DBIN 12 ATl
WR 13 A1l
SYNC 12,13 AN
HLDA 9,11 Al
WAIT 12,13,17 AN

Address outputs shall be monitored for logic 1 and logic O levels when ADM = 0, Address
outputs shall be monitored for high impedance when the value = "Z" in table IV.
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MIL-M-38510/420A
TABLE V. Vectors 1 through 11,761 - Continued.

Data outputs shall be monitored for logic

1 and logic 0 when DBM = 0 as shown on figure 12.
Data outputs shall be monitored for high impedance when the value = "I" in table v,

Data inputs shall be driven as shown on figure 13 when DBI = O.

Data inputs, interupt, hold, and ready signals shall be applied as a "return to complement
signal”.

That is, the signals will be driven to the levels shown in table V only during
that part of each cycle specified in the appropriate figures. The signals shall be driven to
the opposite level for the remainder of the cycle.
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TABLE VI. Microprocessor instructions.
I | |
[ | | Instruction Code 1/
| [ ! Clock 2/
| Mnemonic | Description | D7 Dg D5 Dy D3 Dp Dy Dy
| | | Cycles
| | !
| I I
| MOVp1 p2 | Move register to register ‘ 0 1 DDDS S S 5
| ’ |
| MOV M r | Move register to memory : 0111058 S S 7
| |
| MOV r M | Move memory to register : 01 DDDNDI110 7
| |
| HLT | Halt ; 01110110 7
[ |
| MVI r | Move immediate register : 0 0DDOD 110 7
| |
| MVI M | Move immediate memory |l 00110110 10
! I !
} INR r } Increment register ; 0 00DDDTI1OO 5
, OCR r | Decrement register : 0 0DDDI1O 1 5
[
: INR M | Increment memory | 00 110 0 10
I |
; DCR M } Decrement memory ; 00110101 10
{ ADD r | Add register to A Il 100005 S $ 4
| I ]
{ ADC r : Add register to A with carry I 1000 1S S S 4
| SB r | Subtract register from A |l 100 10 S S s 4
I | [
| SBB r | Subtract register from A | 100 1 1S S S 4
: | with borrow |
I !
: ANA r : And register with A Il 10 100 S S § 4
|
{ XRA r : Exclusive Or register with A | 1 0 10158 s s 4
|
I ORA r ; Or register with A ; 101 10n05S S S 4
| CMP r | Compare register with A ' 1911158 s s 4
[ | I
: ADD M } Add memory to A ; 10 N 0110 7
} ADC M | Add memory to A with carry II 1900111090
|
} SuB M | Subtract memory from A 10019110 7
| [
| SB8 M | Subtract memory from A 100 11110 7
: : with borrow |
|
; ANA M { And memory with A | 10100110 7
|
: XRA M | Exclusive Or memory with A : 10101110 7
[
’ ORA M | Or memory with A ] 10110110 7
I [
|

See footnotes at

end of table.
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TABLE VI. Microprocessor instructions - Continued.

Instruction Code 1/

See footnotes at

end of table.

58

| n‘ |

‘l Mnemonic |I Description : D7 Dg Dg Dg D3 Do D7 D Clock &/
} I p i 7 Ys Us Ug U3 U2 Uy Ug Cycles
| | ;

: CMP M lI Compare memory with A ll 101111 0 7

{ ADI | Add inmediate to A 1 1100 01 0 7

: ACI I Add immediate to A with carry = 1100 11 0 7

II Su1 } Subtract immediate from A I| 110101 0 7

| SBI : Subtract immediate from A } 110111 0 7
} I with borrow %

| ANI | And immediate with A | 111001 0 7

E XR1 { Exclusive or immediate with A { 111011 0 7

{ ORI II Or immediate with A ‘ 111101 0 7

; Cpl Il Compare immediate with A } 111111 0 7

I| RLC i Rotate A Teft :I 0 00O0O01 1 4

} RRC ; Rotate A right lI 0 00011 1 4

| RAL | Rotate A left through carry | oo 0 10 1 1 4

II RAR { Rotate A right through carry lI 000111 1 4

I JMP || Jump unc onditional ' { 11000011 10

: JC } Jump on carry l 110110 0 10

} JNC { Jump on no carry II 110100 0 10

E JZ ! Jump on zero I 110010 0 10

| INZ : Jump on no zero Il 110000 0 10

} JpP { Jump on positive 111100 0 10

i JM l Jump on minus II 111110 0 10

| JPE : Jump on parity even lI 111010 0 10

: JPO { Jump on parity odd II 111000 0 10

|: CALL : Call unconditional l 110011 1 17

| cC : Call on carry II 110111 0o 11717
III CNC I' Call on no carry E 110101 0 11/17
|
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stack

TABLE VI. Microprocessor instructions - Continued.
| [
| | Instruction Code 1/
[ | Clock 2/
Mnemonic | Description | Dy Dg Dg Dy D3 Dy Dy Dy
| | Cycles
| ]
| T
€z | Call on zero ; 11001100 1117
|
CNZ | Call on no zero I 110001090 1117
|
cpP | Call on positive ] 11119100 11/17
| |
M II':aII on minus I 11111190 11/17
CPE | Call on parity even 111091100 11/17
| |
(of4] II(’,aH on parity odd ] 1110 010 0 11/17
|
RET {Return i 11001001 10
RC IlRetur‘n on carry ] 1101100 0 5/11
|
RNC }Return on no carry |l 110 1 000 0 5/11
|
RZ }Return on zero | 11010 0 0 0 5/11
|
RNZ | Return on no zero | 110 0 0 0 0 0 5/11
| |
RP | Return on positive Il 11110 00 0 5/11
| [
RM IIRetuxr'n on minus ] 1111100 0 5/1
|
RPE IReturn on parity even ] 1T 110 10 0 0 5/11
|
RPO }Return on parity odd | 11100 00 O 5/11
f
RST :Restart ]I 11 4 A A 111 11
IN }Input ]l 110 110 11 10
I
out }Output ] 11 n 100 11 10
|
LXI 8 | Load immediate register ] 0000 D0DO0TO0 1 10
: Pair B and C |
|
LXI D | Load immediate register | 00010001 10
II Pair D and E |
|
LXI H | Load immediate register l 601 00001 10
| Pair H and L |
| |
LXI SP }Load immediate stack pointer | 00 110001 10
|
PUSH B | Push register Pair B and C on Il 110 00 10 1 11
| stack |
[ |
PUSH D | Push register Pair D and E on | 11201909 101 11
| |
| !
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TABLE VI. Microprocessor instructions - Continued.

See footnotes at

end of tahle.

60

i | |
| | | Instruction Code 1/
| | | - Clack 2/
| Mnemonic | Description | D7 Dg Dg Dgq D3 Dy D1 D
| | | Cycles
| i |
| I |
| PUSH 4 | Push register Pair H and L ] 11100101 11
{ { on stack |
|
} PUSH PSW { Push A and Flags on stack : 111101901 11
| POP B | Pop register Pair 8 and C Il 11000001 10
{ { of f stack }
| POP D | Pop register Pair D and E l 11010001 10
= { off stack }
| POP H | Pop register Pair H and L Il 11100 001 10
} ; off stack |
' |
: POP PSW } Pop A and Flajys off stack { 11110001 10
: STA { Store A direct |l 00110010 13
|
: LDA | Load A direct |l 00111010 13
| I
| XCHG | Exchange D and E, H and L | 111010 11 4
; XCHG | Registers I 11101011 4
[ |
: XTHL | Exchange top of stack, H and L ] 11100011 18
| |
} SPHL | Hand L to stack pointer 11111001 5
| . !
: PCHL | Hand L to program counter l 111010001 5
| I
} DAD B : Add B and C to H and L | 000 0D 1001 10
|
} DAD D } Add D and E to H and L 1 00911001 10
!
I DAD H } Add H and L to H and L { 00101001 10
: DAD SP { Add stack pointer toH and L 100 1 11001 10
|
: STAX B | Store A indirect | 00 00O0O0T1O0 7
| |
; STAX D : Store A indirect : 0 0 1 00 10 7
: LDAX B | Load A indirect | 00001010 7
| |
: LDAX D | Load A indirect | 00011010 7
I |
} INX B ; Increment B and C registers | 00 0O0O0O0O0OT11 5
|
} INX D ; Increment D and E registers | 000100 11 5
|
: INX H ; Increment H and L registers Il 09 100 0 11 5
| .
: INX SP { Increment stack pointer 00110011 5
|
} DCX B | Decrement B and C ] 9000109 11 5
| |
} DCX D | Decrement D and E ' 207110 11 5
I
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TABLE VI. Microprocessor instructions - Continued.

Instriction Code 1/

[ [ | |
| ] | |
| | | Cleck 2/ |
| Mnemonic | Description | Dy Dg Dg Dy D3 Dy Dy Dy |
| i | Cycles |
| | | |
[ ] v | [
Il DCX H : Decrement H and L || 00 1010 11 5 }
: DCX SP | Decrement stack pointer } 001 1 1011 5 :
|
| CMA | Complement A | 0101111 4 Il
| I |
lI STC Il Set zarry ll 00110111 4 II
: CMC { Complement carry lI 00111111 4 II
: DAA | Decimal adjust A l 00 100 111 4 |
| | |
’ SHLD Il Store H and L direct II NN 100010 16 Il
| LHLD | Load H and L direct ' 00101010 16 Il
| | |
| EI | Enable interrupts 1111109011 4 |
| | [ |
Il DI : Disable interrupt Il 1111900 11 4 II
|
I NOP | No-operation | 000 O0O0ODDOTUDO 4 :
| |
] | | |

1/ DID or SSS -

2/ Two possible

000 8-001C - 910D - 011 E - 100 H - 101 L - 110 Memory - 111 A,

cycle times, (5/11) indicate instruction cycles dependent on condition flags.
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In either case, the HDA signal appears after the rising edge of #1 and high impedance occurs
after the rising edge of 2.

INT (input). The processor recognizes an interrupt request on this line at the end of the current
instruction or while halted. If the CPU is in the HOLD state or 1f the Interrupt Enable flip/flop
is reset it will not honor the request.

RESET (input). While the RESET signal is activated, the content of the program counter is
cTeared. After RESET, the program will start at location 0 in memory. The INTE and HLDA
flip/flops are also reset. Note that the flags, accumulator, stack pointer, and registers are not

cleared.

Vss Ground Reference
VoD +12 Volts 210%
Vee +5 Volts £10%
VBB -5 Volts ¢10%

6.7 Substitutability. Micracircuits covered by this specification are substitutable for the
followiny Commercial device types:

Device type Commercial type
01 8080A

6.8 Changes from previous issue. Asterisks are not used in this revision to identify changes
with respect to the previous Tssue, due to the extensiveness of the changes.

Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC

Air Force - 17
Review activities: (Project 5962-0676)
Army - AR, MI
Navy - 0S, SH
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

Agent:
DLA - ES
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