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MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, N-CHANNEL, SILICON GATE
MONOLITHIC 16-BIT MICROPROCESSOR
This specification is approved for use by all Depart-
ments 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. One product assurance class (B) and a choice
of case outline/Tead finish are provided for each type, 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 Clock frequency Circuit
01 4.0 MHz 16-bit, fixed instruction microprocessor
02 4.0 MHz 16-bit, fixed instruction microprocessor
03 6.0 MHz 16-bit, fixed instruction microprocessor
04 6.0 MHz 16-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 outlines. The case outlines shall be designated as follows:

Letter Case outline, (see MIL-M-38510, appendix C)
Q D-5 (40-1ead, 9/16" x 2-1/16" dual-in-1ine package)
X See figure 1 (48-lead, 9/16" x 2-7/16" dual-in-1ine package)
Y C-5 (44-terminal SQ chip carrier, .650" x .650") Option A
z C-6 (52-terminal SQ chip carrier, .750" x .750") Option A

1.3 Absolute maximum ratings.

Vee supply voltage range (referenced to GND) - -0.3 V to +7 V
Vo?tage on any pin (referenced to ground)- - - -0.3 V to +7 v
Storage temperature range- - - - - - - - - - _ -65°C to +150 C
Power dissipation per package

(a1l device types) - - - - - - - - - . - . . 2.5 W

Maximum power dissipation per device
(al1 device types)

Tc = -56 @ - - - - - - - o o o o o L o oL 2.3 W
Te = +125°C - - - - - - - - - - 2 4 - . - 1.6.w
Lead %emperature {(soldering, 5 seconds)- - - - 270 C
Maximum_junctiop temperature (Ty) o
at T¢ = 126°C- - - - - - - T'. . _ . . . 150°¢C
Thermal resistance, junction to case (8;¢) .
(Case Q) - - - - - - - - - . o o o V0 - . 30 C/W

|Beneficial comments {recommendations, additions, deletions) and any pertinent ]
Idata which may be of use 1in improving this document should be addressed to: Romel
lAir Development Center, RADC (RBE-2), Griffiss AFB, NY 13441, by using the |
Iself-addressed Standardization Document Improvement Proposal (DD Form 1426) |
lappearing at the end of this document or by letter. I
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1.4 Recommended operating conditions.
Supply voltage - - - - - = = = - = = = = = 4.5 ¥V min to 5.5 V max
Minimum high-level input voltage (Vin)
Logic inputs - - - - - = = = = - - = =~ 2.4V
Clock input - - - - = - - = - = = - = = VCS -0.4 V¥
Reset- = - = = = = = = = = = = = = = = = 2.4V
Maximum low-level input voltage (Vip)
Logic and reset inputs - - - - - - - - - 0.8V
Clock input - - = = = = = - = = = - =~ 0.45 ¥

Frequency of operation
Device types 01 and 02
Device types 03 and 04

Case operating temperatu

Clock rise time (ty)
Device types 01 and 02
Device types 03 and 04

Clock fall time (tf)
Device types 01 and 02
Device types 03 and 04

2. APPLICABLE DOCUMENTS

0.5 to 4.0 MHz
0.5 to 6.0 MHz
-55°C to *+125°C

re range

20 ns max
10 ns max

20 ns max
10 ns max
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{Reference { SymboT {Device types 0l and 02 }Devfce types 03 and 04 }
B : |
11 tPLH4 2 toye * tpuHl - 2 teyc * tPwHl -
| : PHLA : 1% I ngns {
I 13 {tPZLl ,t WLl - 25 ns ;tPWLl - 30 ns =
tpzh1
| | | | |
} 16 ftPLH14 {tC¥8 *+ tpWH1 - :tCXS ;stPWLl - :
| | | ! |
} 17 {tPHLZB {tPNHl - 50 ns ;thHl - 35 ns }
{ 20 {EPLZI {tPHLl - 35 ns :tPWLl - 35 ns :
PHZ1
| | | | |
l 21 ;tPHL14 :thHl - 50 ns :tPWHl - 35 ns :
{ 22 :tghﬂg :2 tC)’C - 150 ns {2 tcyc - 105 ns l
| | | | |
: 25 ;tPLH29 ;tpwu1 - 50 ns ;thHl - 35 ns :
: 27 Itght{g :2 tcyc - 160 ns ||2 tCyC - 115 ns Il
| I | | |
= 28 }tPHLZG }thL1 - 35 ns ;tPHLl - 35 ns :
} 29 ‘tPWLZ :tple - 20 ns }tpm.']_ - 15 ns l
1 30 }:PLZZ }tPWL1 - 45 ns ,tPWLl - 40 ns {
PHZ2
| I | ] |
: 32 ;tPHLIG ;thLl - 35 ns ;tPWLl - 35 ns I
|33 [tpLp7 Iteye * tple - It + tple - |
| iy | Y% n | Y65 |
| 35 ItpLHil  ItpwLy - 30 ns [tpyLy - 25 ns I
TR | |
= 36 ltpHL17 :tcyc - 70 ns llt yc - 55 ns =
| 38 It [teye * touml - Iteye * towny - |
: } PWL3 ; c§8 ns PWH1 II %8 ns PWH1 =
: 40 {tPWL4 Itcyc - 65 ns }tcyc - 55 ns =
} 41 }:zhl}-{g IZ tcyc - 180 ns =2 tcyc - 130 ns %
I | | I |
| a4 ltpor 14 toye * towg - 14 toye + toyry - |
A I |
| 46 tpryg 12 * tpwnl - 12 teye * tpyLa - |
’ ltPHL9 = l%cns } l&lcns {
{ 48 }tpm.u - 55 ns IlthHl - 40 ns :
| | 1 !

;tPLH31
|
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3.4 Electrical performance characteristics. The electrical performance
characteristics are as specified in table I and on figure 6, and unless otherwise
specified, apply over the full recommended case operating temperature range.

3.5 Electrical test requirements. The electrical test requirements shall be the
subgroups specified in table TI. The electrical tests for each subgroup are
described in table III, table V, and figure 6.

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

3.7 Marking. Marking shall be in accordance with MIL-M-38510. At the option of
the manufacturer, marking of the country of origin may be omitted from the body of
the microcircuit, but shall be retained on the initial container.

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

TABLE II. Electrical test requirements.

Subgroups |
(see table I11)

|
MIL-STD-883 test requirement I
T Class B devices

|

|

|

[Interim eTectrical parameters | 1,7

| (pre burn-in) (method 5004) | |
[Final eTectrical test parameters *1,2,3,*%7,8,%*%9

i (method 5004) 110,11 [
[Group A test requirements 11,2,3,4,7,8,%*9 |
| (method 5005) 110,11,12 |
[Group C end-point eTectrical 1,2,3,7,8 |
| parameters (method 5005) | |
lGroup D end-point eTectrical { 1,2,3,7,8 :

parameters (method 5005)

*PDA applies to subgroups 1 and 7 (see 4.2c).
**Sybgroup 9 is run concurrently with subgroup 7 with a combined
LTPD of 5.

4., QUALITY ASSURANCE PROVISIONS
4.1 Sampling and inspection. Sampling and inspection procedures shall be in

accordance with MIL-M-38510 and methods 5005 and 5007 of MIL-STD-883, as applicable,
except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shalT 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) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = *+125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in
table II herein, except interim electrical parameters test prior to
burn-in, is at the discretion of the manufacturer.

c. The percent defective allowable (PDA) is specified as 10 percent for
class B devices based on failures from group A, subgroups 1 and 7 tests
after cooldown as the final electrical test in accordance with method
5004 of MIL-STD-883, and with no intervening electrical measurements. If
interim electrical parameter tests are performed prior to burn-in,
;ai]ures resulting from pre burn-in screening may be excluded from the

DA.
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If interim electrical parameter tests prior to burn-in are omitted, then
all screening failures shall be included in the PDA. The verified
failures of group A, subgroups 1 and 7 after burn-in divided by the total
number of devices submitted for burn-in in that 1ot shall be used to
determine the percent defective for the lot, and the lot shall be
accepted or rejected based on the PDA for the applicable device class.

d. Constant acceleration in accordance with test condition D of method 2001
of MIL-STD-883.

4,3 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 4.4.3).

4.3.1 Qualification extension. For qualification inspection, if a manufacturer
qualifies to a higher frequency device type which is designed and manufactured
identically to a lower frequency device type on this specification, then the lower
frequency device type may be part I qualified by conducting only group A electrical
tests and electricals specified as additional group C subgroups in table II (when
authorized by the qualifying activity) and submitting data in accordance with
MIL-M-38510, appendix D (i.e., groups B, C, and D tests are not required).

4.4 Quality conformance inspection. Quality conformance inspection 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, and D inspections (see
4.4.1 through 4.4.3).

4.4.1 Group A inspection. Group A inspection shall consist of the test subgroups
and LTPD values shown in table I of method 5005 of MIL-STD-883 and as follows:

a. Tests shall be as specified in table II, herein.

b.  Subgroup 4 (Cg, Cy1, Cy2, and Cy3 measurements) shall be
performed only for initial qualification and after process or design
changes which may affect device capacitance. Tests 88-132 for device
types 01 and 03 and tests 72-108 for device types 02 and 04 shall be
performed on 5 devices. Test 10 additional devices with the exception
that one test be chosen from the following test group 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 5 units. The test groups are tests 98-113 for device types 01
and 03 and tests 81-96 for device types 02 and 04."

c. Subgroup 12 shall be added to group A inspection requirements for
class B devices using an LTPD of 10 and consist of the procedures, test
conditions, and 1imits specified in table I1II. This subgroup shall be
used for initial qualification only and variables data shall be
submitted.

d. Subgroups 5 and 6 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 vaTues shown 1n table II of method 5005 of MIL-STD-883, and as follows: A
special subgroup shall be added to the group B inspection requirements for class B.
This subgroup shall consist of the test, conditions, and 1imits specified in 4.5.2.
The LTPD for this subgroup shall be 15,

4.4.3 Groups C and D inspections. Groups C and D inspections shall consist of the
test subgroups and LTPD values shown in tables III and 1V of method 5005 of
MIL-STD-883 and as follows:

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

TEXT CONTINUES ON PAGE 75.
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NOTES:
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3.
4,
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Index area; a notch or a pin one identification mark shall be
located adjacent to pin one and shall be located within the
shaded area shown. The manufacturer's identffication shall not
be used as a pin one identification mark.

The minmum 1{mit for dimension by may be .020 (.51 mm) for

leads number 1, 24, 25, and 48 only.

D;mension Q shall be measured from the seating plane to the base
plane.

The basic pin spacing 1s .100 (2.54 mm) between centerlines.

Each pin centerline shall be located within +.010 (.25 mm) of its
exact longitudinal position relative to pins 1 and 48.

Applies to all four corners (leads number 1, 24, 25, and 48), and
40.5 shall apply. R

Leads ceriter when o 1§ 0 . €1 shall be measured at the
centerline of the leads (see 30.4 of appendix C of MIL-M-38510).
A1l leads - Increase maximum 1imit by .003 (.08 mm) measured at
the center of the flat, when lead finish A is applied.

Forty six spaces.

The top edge of lead shall not extend above the brazed pad top
surface,

FIGURE 1. Case outline X (48-lead, 9/16" x 2-7/16" dual-in-line package).
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Case outline X (48-lead, 9/16" x 2-7/16" dual-in-line package) - Continued.

FIGURE 1.
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Device types 01 and 03

apo[11 48| ] ADg
ADg[] 2 47[ ] SNg
AD,[]3 46% SNg
AD\i[]4 45 ADy
AD)2[]5 aal ] ADg
ADi3(]6 43[7] AD,
§Top 7 42[) SNy
ﬁl Ea 4){ ] ADs
ADis (]9 40[ ] ADy
AD[]I0 391 AD;
vee C3H 38[ 1 AD)
Vi 2 37 ] SN,
NVI (113 36 ] GND
SEGT |14 35[7 cLock
NWmI []15 34 ] AS
RESET 16 331 NC_
Mo (117 327 8/wW
MREQ []18 34 % N/S
bs 119 301 R/W
STy [(J20 29[7) BUSAK
ST []21 28] waIT
sTi []22 27[) BUSRQ
STo []23 26[ ] SN,
sNy[J24 251 SN,

CASE X

FIGURE 2. Terminal connections and pin assignments.
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Device types 02 and 04

ADg I 40[] ADg
A, ] 2 39[ ] aog
Ap, []3 38[ ] AD,
AD, 14 37{ ] ADg
ADIa [ 5 36 a0,
§ToP [ 6 350 ] ADs
M7 347 AD,
ap, (8 33[ JAD;
AD,s (]9 32[JAD,
Vee (10 31 JenD
viln 30{JcLock
Nvi []12 29[JAS
nmi [ 113 28 [_JNC
RESET [|14 27 _]8/W
Mg [ 26 ] N/S
MREQ (| 16 25 [ JR/W
Bs (117 24 ] BUSAK
sTy []18 23 [_JWAIT
ST, ({190 22 1] BUSRQ
ST, []20 21 ST,
CASE Q

FIGURE 2. Terminal connections and pin assignments - Continued.
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CHAMFERED
CORNER
NC_AD)3 AD2AD; ADI0ADg ADpADgS Ng SNsAD7ADEAD4
T 1 l P DT T T T TN
STOPL—7 6 5 3 2 1 52 51 8049 4847,|SN,
Ml [—9 45—]ADg
AD g[—10 44—]AD3
ADyg [— 1! 43—{AD,
vee 12 42— ADj
N.C. [—13 41—{SN>
Vit e 40— GND
NVI f—s 39—{CLK
SEGT }—16 38— AS
NMt {7 37— RESERVED
RESET |—18 36—8/w
MO }—i9 38—N/S
MREG 202 22 23 24 25 zls 27 zf zr 30 31 32 53’“ R/W
NG
DS STy STp sr, STO SN3$N| SNg & §| o m:.nc.
ol »v
-t
F-d -

DEVICE TYPES 0! AND 03
N.C.=NO CONNECTION

FIGURE 2. Terminal connections (case outline Z, 52- terminal
3¢ chip carrier] - Continued.
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CHAMFERED
CORNER —\(—N C AD;;AD;3AD;,AD;ADg ADGADZAD7ADg AD 4
rrr1rr 1717 o1 1 1
STOP 6 5 4 3 2 | 4443 42 41 40 h
P 7 39 —{ADsg
M-8 38 —4{AD3
ADigb—10 36—{AD)
Vee 11 35 —]GND
Ne —12 34 —4CLK
vVip—13 33 —AS
Vi b—1a 32 —{ RESERVED
NMT 18 31 —|8/W
RESET |16 30— N/S
= 29 —{ R/W
MO K "8 |9 20 21 22 23 242526 27 28
B
MREQ 6‘51'3 ST, ST, STo NC NC & §| @
n = [7.]
x| Y P
r>) x

DEVICE TYPES 02 AND 04
NC = NO CONNECTION

FIGURE 2. Terminal connections (case cutline Y, 44- terminal
50 chip carrier] - Continued.
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Device types 01 and 03

CPA

16 BIT COUNTER %;8
15 0
— BUSRQ
RESET

vce
@)

A A\~—]ADg SNg [F—— VWA~

———AMW——L]ADi0 SNg [ T—WA—

L s——0aDn AD; [ F———MWA—

o A——L]AD |2 ADg [T——VW—
AA—AD |3 ADg [ F— "W\
AM——]STOP SNy WWNV—
~AAA- £1M; ADs 3 AN~

—AAA~ {TjADs AD3 [F— VWV
—AAA~ 3AD14 AD, 3 “MWhN—
{]Vce AD) O —AAMN~—
AM—VT SN [ ANV
VW—LINVI GND 3—
—MA—L]SEGT CLOCK [}
AM~——INMI AS T—WN\—
AN~ {IRESET NC
—vW——TCM B/W [+ AN
AN\~ IMREQ N/S [ A\
+—w—-o_038 R/W F—— W\
¢——N\——{]STs  BUSAK [ AN~
+—WA—]ST? WAIT ——MA—
—WN——C]ST1  BUSRQ F—"VYW—
- SN3 SN|F}7 NN
L
NOTES:
1. CPA = 250 kHz £10% square wave; 50% duty cycle.
2. Vgc shall be no less than 4.5 V at device terminal.
Voo shall be no more than 5.5 V at device terminal.
3. Vi shall be no more than 0.5 V at device terminal.
Vig shall be no less than Vgc -0.4 V at device terminal.
4, A{ resistors shall be 10 k& $10% 1/4 W minimum.
5. CPB = 0.1 Hz #10% square wave; 50% duty cycle.

F

IGURE 4. Dynamic burn-in and 1ife test.
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Device

1S 0

types 02 and 04

16 BIT COUNTER | (y¢pp

BUSRQ
i )om£,3_5355 id );...
RESET

ADg ADg AN
L awW\——1]ADjp ADg
vee ——\——L] ADi1 AD7
o) AN C]ADi2 ADg
- AM—{ ADy3 ADas A
ANA {]STOP ADs A'A's
A\AAF_—-I M‘ A03 Wv
AM~———{| AD5 AD2 M
AN\~ ] AD ¢ ADi AN~
- Vce GND
MAN— VT CLOCK QcraA
MA———{] NVI AS AN
m‘ NMI N/C|
RESET 8/
AM——] Mo N/ WA {
—"A\——] MREQ R/W AN
AN\ {1Ds BUSAK AAN-
+———VWA————] STy WAIT
- AM—] ST2 BUSRQ i 'AA's
——AMN—] ST STo V-
NOTES:
1. CPA = 250 kHz *10% square wave; 50% duty cycle.
2. VYcc shall be no less than 4.5 V at device terminal.
Vee shall be no more than 5.5 V at device terminal.
3. Vy_ shall be no more than 0.5 V at device terminal.
Viy shall be no less than Ve -0.4 V at device terminal.
4, A} resistors shall be 10 k9 %210% 1/4 W minimum.
5. CPB = 0.1 Hz #10% square wave; 50% duty cycle.

FIGURE 4. Dynamic burn-in and 1ife test - Continued.
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21VES%
q

% IN3064

FROM
QUTPUT o- ' y —ANN
Ry
G R2
v
REFERENCE
NOTES:
1. R1 = 5500 %5%.
2. R2 = 9.6 kg *5%,
3. C1 = 130 pF #20%.
4, VREFER g = GND except for tests 145 and 146 for device types 01 and 03, and
tests Egi and 122 for device types 02 and 04 during which VREEEREN g = -10 V.
5. During tests 145 and 146 (device types 01 and 03) and tests and 122 (device

types 02 and 04) testing proceeds as follows:

a. Search actual Vgy and Vg levels during output data drive time of DUT.
b. Set tester outpug comparators to:

Vou (1 level) = Search value - 0.050 volts

VoL (0 level) = Search value + 0.050 volts
c. Search with appropriate timing generator for data out not valid (tri-state).

d. Compare search value < 1imits -- force error if not true.

FIGURE 5. OQutput load circuit for functional and ac testing.
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See footnotes at end of device types 01 and 03.
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Apply input conditions and pulse CLK until BUSAK is low.

The capacitance measurements shall be made between the indicated terminal and
ground at a frequency of 1 MHz. The dc bifas of the measuring instrument shall
e Tess than #0.1 V., The ac signal amplitude shall be less than 50 mV rms.

For subgroups 7, 8, 9, 10, 11, and 12 tests input conditions A, B, C, D, E, F,
G, and H appear in table IV (see footnotes 7 and 10).

For subgroups 7, 8, 9, 10, and 11 tests output conditions AO, BO, €O, DO, EO,
FO, GO, and HO appear in table 1V.

Figure 6 represents the timing diagrams associated with subgroups 7, 8, 9, 10,
11, and 12.

A11 subgroups 9, 10, and 11 tests are run concurrently with subgroups 7 and 8.

Where propagation 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 case delay requires recording. In some
cases this will be a minimum reading, while in others 1t will be a maximum as
indicated in the table.

For subgroup 12 input conditions A-D will each be individually used when
making measurements for device type 0l1. Input conditions E-H will each be
individually used for device type 03.

These reference number parameters are dependent upon clock high or clock low
or clock cycle time. The 1imits provided are at maximum frequency. To
determine the 1imits at other frequencies use the equations in footnote 5 of
table I herein.

The reference number refers to the position where the parameter being measured
appears on figure 6.

Subgroup 12 tests are the only tests for which an ac data value is actually
recorded. Subgroups 7, 8, 9, 10, and 11 are pass/fail tests and shall be
checked by an automated tester controlled by the test software represented in
table V using input and output conditions of table IV.

Limits shown for subgroup 12 are from fMax input conditions A, B, E, and F

of table IV. The limits for fyry input conditions C, D, G, and H are not
shown.
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fons (pins not designated are open).

Group A inspection for device types 02 and 04 - Cont

Terminal condit
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Group A inspection for device types 02 and 04 - Continued.

Terminal conditions [pins not designated are open).
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Group A inspection for device types 02 and 04.
Teminal conditions (pins not designated are open).
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“ar device types 02 and 04
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Apply input conditions and pulse CLK until BUSAK is Tow.

The capacitance measurements shall be made between the indicated terminal and
ground 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.

For subgroups 7, 8, 9, 10, 11 and 12 tests input condiions A, B, C, D, E, F, G
and H appear in table IV (see footnotes 7 and 10).

For subgroups 7, 8, 9, 10, and 11 tests output conditions AO, BO, CO, DO, EO,
FO, GO, and HO appear in table 1V.

Figure 6 represents the timing diagrams associated with subgroups 7, 8, 9, 10,
11, and 12.

A11 subgroups 9, 10, and 11 tests are run concurrently with subgroups 7 and 8.

Where propagation 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 case delay requires recording. In some
cases this will be a minimum reading, while for others it will be a maximum as
indicated in the table.

For subgroup 12 input conditions A-D will each be individually used when
making measurements for device type 02. Input conditions E-H will each be
individually used for device type 04.

These reference number parameters are dependent upon clock high or clock Tow
or clock cycle time. The 1imits provided are at maximum frequency. To
determine the 1imits at other frequencies use the equations in footnote 5 of
table I herein.

The reference number refers to the position where the parameter being measured
appears on figure 6.

Subgroup 12 tests are the only test for which an ac data value is actually
recorded. Subgroups 7, 8, 9, 10, and 11 are pass/fail tests and shall be
checked by an automated tester controlled by the test software represented in
table V using input and output conditions in table IV.

Limits shown in subgroup 12 are from fMAé input conditions A, B, E, and F of
table IV. The 1imits for fyry input conditions C, D, G, and H are not shown.
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Input conditions for device types 01 and 02 functional tests.

TABLE 1IV.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Fu)
or— (7 T R I 7 I ' w w (7] (7] w ©wn n  wu (7]
=4 b - - A S o T - A =S — = | -4 = = =4 [~ < = =4
>
n o
~ | v o © =~ < O v o [=} [~} o [= [=] c © o [=]
o w| . . . . . © o © o © - © < 7] o0 < ~
<t N O & C @@ - L I B ¥+ — - - — -
o~
nw o
~ |l v & © e~ < o u [=) [=} [=} o [=} = o o © [=]
ow] | o« e e e . O © (=T - [-+] — >3] < w o <~
gt N O & O @ e - — - - - —
o
|l —————————— e ——————— e ——————— e ——
wn
~ | v =& © ~ < O w o [=] o o [=} [= o o © o
o] | e e e e e o o o © - © <t w o o~
g N O =& O o - e W - - — — -
wn
~ | v & © ~ = © w [=) [=) (=] o [~ (= o o @ © o
et 0| . . . . ¢ W O (=] [=] -] — @ < ] ' < ~
0w N O U O N - - - - - ~— -l
L~
w
h—
j— v wnm
© PR
[ s S
- a o
e c <« w
S — = -
5 S m
b~ (SIS <€ —
— t Ly —
O B B ¥ ¥ ¥ ¥ ¥ = O [
O 0 0 d A a4a 4d 4 E @ a L W [ — > (]
> a4 0000 o |2 = oz o
[}
(5}
[
Y
P
@ o
4= - N ™M™ e~ @~ (=4} ™ ™~ (=] ~N s o [Ye]
[T} W et < 1) wn [v) © [P S S ¥ -] w
o
~ ~
™| 3]}
— ~ 0~
S < =
=] 11611.2ﬂy33..5&.6@.77.88.944.‘33
>y N N - - 0O T 4 w T a1 T 4 T J X D4 T 4 T 4 T L4 T T J4 T J
kn O T a0 T 2 > =T =T X 4a T a4 X 4 T a4 x4 T a0 T JxT dJ LT 4T
P e U S 7. SE'Y S 72 S 7 B 7 B 7 B 7 B 7, B 7 B 7o R 7e B e B 7 B2 B B A e
P e I O S I L Y T T T o

See footnotes at end of device types 01 and 02.
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Input conditions for device types 01 and

07 Tunctional tests - Continued

TABLE IV.
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see footnotes at end of device types 01 and 02.

49



- Continued.

MIL-M-38510/5208

Output conditions for device types 01 and

02 functional tests

TABLE 1V.
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Output conditions for device types 01 and

02 tfunctional tests - Continued.

TABLE 1V.
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TABLE 1V. Output conditions for device types 0l and
02 functional tests - Continued.

|  Symbol | Reference | Terminal(s) [ A0 T BO | ¢co | no | Unit
| ] 2/ | | 6/ | 6/ | 6/ | 6/ |

| | ] | [ | | |

T I | | [ ] | |
}tpLH30 II 26 IR I 90 = 90 { 90 : 90 ; ns
ItpHL26 1/ | 28 {I§ : 70 } 70 : } : ns
| |

ItpHL27 ] 67 |BUSAK { 100 ; 100 { 100 } 100 l ns
| ] |

;tPLH31 1/ { 48 =I§ : 60 { 60 } } { ns

1/ Limits for output conditions C and D are calculated using footnote 5 of
table I herein. (These parameters are dependent upon the clock high, clock
lTow or clock cycle time).

2/ The reference number refers to the position where the parameter being
measured appears on figure 6.

3/ For device type 01 only.

4/ Clock 1nput high or low or cycle times for device types 01 and 02 shall be
20 ns maximum.

5/ Input conditions A and B are at fMax, input conditions C and D are
at fmin-

6/ Output conditions AD and BO are at fyay, output conditions CO and DO are
at fyin.
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Input conditions for device types 03 and

04 functional tests.

TABLE 1V.
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See footnotes at end of device types 03 and 04.
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Input conditions for device types 03 and

04 functional tests - Continued.

TABLE 1IV.
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See footnotes at end of device types 03 and 04.
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ypes 03 and

put conditions for device t
04 functional tests - Continued.

Out

TABLE 1V.
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See footnotes at end of device types 03 and 04.
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Output conditions for device types 03 and

TABLE 1V.
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TABLE 1V. Output conditions for device types 03 and
0% functional tests - Continued.

T Symbol [ Reference | Terminal (s} €0 1 f0 T GO [ HO [ Unit 1
| | 2/ | | 6/ | 6/ | 6/ | 6/ | |
i | | | | | | | |
T | | | | | | | |
{tPHL25 } 24 =I§ : 60 } 60 l 60 : 60 } ns ‘
:tpLHzg |l 34 }'D-S' ! 65 { 65 : 65 l 65 : ns {
[tpLy29 1/ | 25 I'KS I 35 : 35 ‘ l ‘ ns :
| | |

!tpLH30 = 26 ‘IK I 80 : 80 ! 80 l 80 ‘ ns =
oy | ISR N N
{tPHL27 I 67 } ‘ 75 } 75 = 75 I 75 ‘ ns =
ItpLu3l 1/ | 48 | KS | 30 | 30 | | | ns |
| | | | | | | | |
| | | | | | | | |

1/ Limits for output conditions G and H are calculated using footnote 5 of table I
herein. (These parameters are dependent upon the clock high or clock low).

2/ The reference number refers to the position where the parameter being measured
appears on figure 6.

/ For device type 03 only.

/ Clock input high or low or cycle times for device types 03 and 04 shall be
10 ns maximum

5/ Input conditions E and F are at fyax, input conditions G and H are at fyiy.

6/ Outgut conditions EO and FO are at fpayx, output conditions GO and HO are
at fmMIn-
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FIGURE 6. AC timing diagram (memory read/write timing).

|/ THESE SIGNALS APPLY TO DEVICE TYPES O! AND 03 ONLY.
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FIGURE 6. AC timing diagram (input/output timing) ~ Continued.
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LI THE SIGNALS APPLY TO DEVICE TYPES Ol AND O3 ONLY.

FIGURE 6. AC timing diagram (bus request acknowledge cycle) - Continued.
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l/ THIS SIGNAL APPLIES TO DEVICE TYPES Ol AND 03 ONLY.

FIGURE 6. AC timing diagram (miscellaneous signals) - Continued.
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TABLE V. Test Vectors.

Table V, not printed herein, is a computer 1isting for use with table III. Each
vector identifies activity states by pin number. See 6.2 for information on
obtaining the complete table in a compatible output format.

NOTES:
1/ When the vectors are performed as specified in table III for subgroups 7, 8, 9,

10, and 11 they verify the dynamic, gunctiona1, threshold, and switching
parameters at +25°C, -556°C, and +125°C.
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Microprocessor instructions for all device types.

T TOAD AND EXCHANGE

|

T
] Clock Cycles* |
| Mnemonics Operands Addr. word, Byte Long Word Operation |
{ Modes NS §S SL NS SS SL {
T T
| CLR dst R 7 - - Clear |
| CLRB IR 8 - - dst <« 0 !
| DA 11 12 14 |
| X 11 12 15 |
| |
T |
| EX R, src R 6 - - Exchange |
EXB IR 12 - - R «src |
DA 15 16 18 |
| X 16 16 19 |
| |
| i
| LD R, src R 3 - - 5 - - Load into Register |
i LDB M 7 - - i1 - - R =src |
| LDL IM 5 (byte only) |
| IR 7 - - 1 - - |
! DA 9 10 12 12 13 15 |
| X 10 10 13 13 13 16 |
| BA 14 - - 17 - - |
| BX 14 - - 17 - - |
| |
[ I
| LD dst, R R 8 - - 11 - - Load into Memory (Store) |
| LD8 DA 11 12 14 14 15 17 dst «R |
| LDL X 12 12 15 15 15 18 |
| BA 14 - - 17 - - |
: BX 14 - - 17 - - |
I
T I
| LD dst, IM IR 11 - - Load Immediate into Memory |
| LDB DA 14 15 17 dst == IM [
X 15 15 18 |
|
LDA R, src DA 12 13 15 Load Address |
X 13 13 16 R «—source address |
BA 15 - - |
| BX 15 - - [
| I
1 [
| LDAR R, src RA 15 - - Load Address Relative |
= R «— source address {
| I
| LDK R, src M 5 - - Load Constant |
} Reni{n=0...15) |
|

* NS = Non-segmented SS = Segmented short Output SL = Segmented Long Output
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TABLE VI. Microprocessor instructions for all device types - Continued.
|| LOAD AND EXCHANGE T
| |
| Clock Cycles |
| Mnemonics Operands Addr. Word, Byte Long Word Operation |
: Modes NS SS SL NS SS SL :
I |
| LDM R, src, n IR 11 - - Load Multiple |
[ DA 14 15 17 *3n Re-src (n consecutive words) |
| X 15 15 18 (n=1...16) |
' |
[
| LDM dst, R, n IR 11 - - Load Multiple (Store Multiple)|
f DA 14 15 17 *3n dst<R (n consecutive words) |
| X 15 15 18 (n=1...16) |
: |
|
| LDR R, src RA 14 - - 17 - - load Relative |
| LDRB R «src |
| LDRL (range -32768 ... +32767) |
| |
| |
| LDR dst, R RA 14 - - 17 - - Load Relative (Store Relative)l
| LDRB dst «— R |
| LDRL (range -32768 ... +32767) |
| |
] [
| pop dst, IR R 8 - - 12 - - Pop I
| POPL IR 12 - - 19 - - dst « IR |
| DA 15 16 18 22 23 25 Autoincrement contents of R |
} X 16 16 19 2323 26 l
| ‘ |
| PUSH IR, src R 9 - - 12 - - Push |
| PUSHUL IM 12 - - - - - Autodecrement contents of R |
i IR 13 - - 20 - - IR «src |
| DA 13 14 16 20 21 23 |
} X 14 14 17 2121 24 |
|
: ARITHMETIC T|
I [
| ADC R, src R 5 - - Add with Carry |
} ADCB R «R + src + carry }
| |
| ADD R, src R 4 - - 8 - - Add |
| ADDB M 7 - - 14 - - R =R *+src |
| ADDL IR 7 - - 14 - - |
| DA 9 10 12 15 16 18 |
{ X 10 10 13 16 16 19 }
| |
| cpP R, src R 4 - - 8 - - Compare with Register |
| CPB IM 7 - - 14 - - R - src |
| CPL IR 7 - - 148 - - |
| DA 9 10 12 15 16 18 |
I X 10 10 13 16 16 19 }
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TABLE VI. Mircroprocessor instructions for all device types - Continued.

T ARITHMETIC

Clock Cycles
Word, Byte Long Word

|
|
|
|
Mnemonics Operands Addr. Operation |
; Modes NS §S SL NS SS SL =
T I
] CP dst, IM IR 11 - - Compare with Immediate |
| CPB DA 14 15 17 dst - IM |
| X 15 15 18 {
|
[ |
‘ DAB dst R 5 - - Decimal Adjust }
| |
| DEC dst, n R 4 - - Decrement by n |
| DECB IR i1 - - dste— dst - n |
i DA 13 14 16 (n=1...16) |
| X 14 14 17 |
} |
|
| DIV R, src R 95 - - 723 - - Divide (signed) |
| DIVL M 95 - - 723 - - Mord: R+ ] = Ry p+1*srC |
| IR 95 - - 723 - - Rp < remainder i
| DA 96 97 99 724 725727 Long Word: Rp + 2, n + 3 = |
| Ry ... n+3%src |
: X 97 97 100 725 725728 Ry g+ 1 - remainder {
| [
| EXTS dst R 1 - - 11 - - Extend Sign |
] EXTSB Extend sign of low order half |
| EXTSL of dst through high order half |
| of dst |
| |
| [
| INC dst, n R 4 - - Increment by n |
| INCB IR 1 - - dst « dst + n |
| DA 13 14 16 {n=1...16) |
| X 14 14 17 |
| |
[ [
| MULT R, src R 70 - - 282 . - Multiply (signed) |
| MULTL M 70 - 282% - - Word: Rp p 41 < Rn 41 °© STC I
l IR 70 - - 282% Long Word® "Ry ..w 43 o l
| Ryp +2. n +#3 . Src |
| DA 71 72 74 283*284*286* *Brus’ seven cycles for each 1 in |
‘ X 72 72 715 284*284*287* the multiplicand {
| |
| NEG dst R 7 - - Negate |
| NEGB IR 12 - - dste- 0 - dst |
| DA 15 16 18 |
| X 16 16 19 |
| |
I |
| SBC R, src R 5 - - Subtract with Carry |
‘ SBCB R R - src - carry :
T |
| SuUB R, src R 4 - - 8 - - Subtract |
| susB IM 7 - - 14 - - RwR-src |
| SUBL IR 7 - - 14 - - |
| DA 9 10 12 15 16 18 |
} X 10 10 13 16 16 19 l
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TABLE VI. Microprocessor instructions for all device types - Continued.

= LOGICAL 1|
|

| Clock Cycles

| Mnemonics Operands Addr. word, Byte Tong Word Operation

| Modes NS SS SL NS SS SL |
|

| AND R, src R 4 - - AND |
| ANDB M 7 - - R «— R AND src |
| IR 7 - - |
| DA 9 10 12 |
|I X 10 10 13 I
| 1
| COM dst R 7 - - Complement |
| comB IR 12 - - dst <« NOT dst |
| DA 156 16 18 |
} X 16 16 19 :
| [
| OR R, src R 4 - - OR |
| ORB M 7 - - R <« ROR src |
| IR 7 - - |
| DA 9 10 12 |
: X 10 10 13 :
T T
| TEST dst R 7 - - 13 - - Test |
| TESTB IR 8 - - 13 - - dstORO |
| TESTL DA 11 12 14 16 17 19 |
| X 12 12 15 17 17 20 |
} !
| TCC cc, dst R 5 - - Test Condition Code |
{ TCCB Set LSB 1f cc {is true :
| i
| XOR R, src R 4 - - Exclusive OR |
| XORB M 7 - - R =R XOR src |
| IR 7 - - |
| DA 9 10 12 |
l X 10 10 13 Il
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TABLE VI. Microprocessor instructions for all device types - Continued.

T PROGRAMS CONTROL i
|
| Clock Cycles
| Mnemonics Operands Addr. Word, Byte Tong Word Operation
} Modes NS SS SL NS SsS SL :
T |
| CALL dst IR 10 - 15 Call Subroutine
1 DA 12 18 20 Autodecrement SP
| X 13 18 21 0 SP =« PC
[ PC «dst
|
T
CALR dst RA 10 - 15 Call Relative
Autodecrement SP
@ SPa PC

PC = PC + dst (range
-4094 to +4096)

DJNZ R, dst RA 11 - - Decrement and Jump 1f
DBJNZ Non-Zero
Re— R -1

If R # 0: PCe PC + dst
(range -254 to 0)

IRET* - - 13 - 16 Interrupt Return
PS « 0 SP
Autoincrement SP

|
[
I
|
|
|
|
|
I
|
|
|
|
[
|
[
|
|
[
|
|
| DA
|
|
1
|
|
|
|
r
|
[
|
|
[
|
[
|
[
I
|

specified by contents of R

—_— e e e e e e ———— e — | —— e e e e e

JP cc, dst IR 10 - 15 (taken) Jump Conditional
IR 7 - 7  {(not taken} If cc is true: PC < dst
7 8 10
X 8 8 11
JR cc, dst RA 6 - - Jump Conditional Relative
’ If cc is true: PC <« PC
+ dst (range -256 to +254)
RET cc - 10 - 13 (taken) Return Conditional
7 - 7  (not taken) If cc is true: PC = 0 SP
Autoincrement SP
SC src IM 33 - 39 System Call
Autodecrement SP
@ SP «— 01d PS
Push instruction
PS < System Call PS
]
T
| BIT dst, b R 4 - - Test Bit Static
| BITB IR 8 - - Z flag «-NOT dst bit
| DA 10 11 13 specified by b
; X 11 11 14
T
| BIT dst, R R 10 - - Test Bit Dynamic
: BITB 7 flag «— NOT dst bit
|

¥ Privileged instruction. Executed in system mode only.
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Microprocessor instructions for all device types - Continued.

BIT MANIPULATION

Clock Cycles
Word, Byte ong Word

|
!
|
Mnemonics  Operands Addr. Operation |
Modes NS SS SL NS SS SL |
:
| RES dst, b R 4 - - Reset Bit Static |
| RESB IR 11 - - Reset dst bit specified |
| DA 13 14 16 by b |
: X 14 14 17 {
[ |
| RES dst, R R 10 - - Reset Bit Dynamic |
| RESB Reset dst bit specified by |
| contents R |
' |
|
| SET dst, b R 4 - - Set Bit Static |
| SETB IR 11 - - Set dst bit specified by b |
| DA 13 14 16 |
| X 14 14 17 |
} |
|
| SET dst, R R 10 - - Set Bit Dynamic |
| SETB Set dst bit specified by |
| contents of R |
| |
[ |
| TSET dst R 7 - - Test and Set |
| TSETB IR 11 - - S flag«— MSB of dst |
| DA 14 15 17 dst-=— all 1s |
{ X 15 15 18 |
|
{ ROTATE AND SHIFT |
]
| I
{ RLDB R, src R 9 - - Rotate Digit Left
T
| RRDB R, src R 9 - - Rotate Digit Right |
|
| RL dst, n R 6 forn =1 Rotate Left |
{ RLB R 7 forn=2 by n bits (n = 1, 2) |
|
I [
[ RLC dst, n R 6 forn=1 Rotate Left through Carry |
{ RLCB R 7 forn =2 by n bits (n = 1, 2) |
]
| [
| RR dst, n R 6 forn-=1 Rotate Right |
| RRB R 7 forn =2 by n bits (n = 1, 2) |
} |
|
| RRC dst, n R 6 forn =1 Rotate Right through Carry |
| RRCB R 7 forn =2 by n bits (n = 1, 2) |
= |
|
| SDA dst, R R (15 + 3 n) {15 + 3 n) Shift Dynamic Arithmetic |
| SDAB Shift dst left or right |
} SDAL by contents of R :
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TABLE VI. Microprocessor instructions for all device types - Continued.

{'ROTATE AND SHIFT

T Clock Cycles
| Mnemonics Operands Addr. Word, Byte ong Word Operation
| Modes NS SS SL NS SS SL

|
|
[
|
|
|
T [
| spL dst, R R (16 + 3 n) (15 + 3 n) Shift Dynamic Logical |
| SDLB Shift dst left or right |
| SDLL by contents of R |
! |
| SLA dst, n R (13 + 3 n) (13 + 3 n) Shift Left Arithmetic |
| SLAB by n bits |
| SLAL |
] |
| SLL dst, n R (13 + 3 n) (13 + 3 n) Shift Left Logical |
| SLLB by n bits |
| SLLL |
| |
T I
| SRA dst, n R (13 + 3 n) (13 + 3 n) Shift Right Arithmetic
| SRAB by n bits
} SRAL }
T I
| SRL dst, n R (13 + 3 n) (13 + 3 n) Shift Right Logical |
| SRLB by n bits [
| SRLL {
|
{ BLOCK TRANSFER AND STRING MANTPULATION }
T |
| CPD Ry, src, IR 20 - - Compare and Decrement |
| CPDB Ry, cc Ry - src
| Autodecrement src address |
} Ry <« Ry -1 }
| I
| CPDR Ry, src, IR (11 + 9 n) Compare, Decrement and I
| CPDRB Ry, cc Repeat Ry - src
| Autodecrement src address |
| Ry =Ry - 1 1
| Repeat until cc is true |
{ or RY =0 :
T [
| cP1 Ry, src, IR 20 - - Compare and Increment |
| CPIB Ry, cc Ry - src |
| Autoincrement sr¢ address |
| RY « Ry - 1 |
| |
| CPIR Ry, src, IR (11 + 9 n) Compare, Increment and |
| CPIRB Ry, c¢ Repeat Ry - src |
| Autoincrement sr¢ address
| Ry «— Ry - 1 |
| Repeat until cc is true |
} or RY =0 {
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Autoincrement dst and src
addresses R« R -1
Repeat until R = 0

TABLE VI, Microprocessor instructions for all device types - Continued.

Il BLOCK TRANSFER AND STRING MANIPULATION T
1 CTock Cycles T
| Mnemonics Operands Addr. Word, Byte Long Word Operation |
= Modes NS SS SL NS SS SL l
| T
| CPSD dst, src, IR 25 - - Compare String and |
| CPSDB R, cc Decrement dst - src |
| Autodecrement dst and src |
= addresses R «R - 1 }
T T
| CPSDR dst, src, IR (11 + 14 n) Compare String, Decrement |
| CPSDRB and Repeat dst - src |
| Autodecrement dst and src |
| addresses R =R - 1 |
| Repeat until cc is true |
| orR =0 |
| |
T |
| cpsI dst, src, IR 25 - - Compare String and Incre- |
] CPSIB R, ccC ment dst - src |
| Autoincrement dst and src |
} addresses RR - 1 Il
T H)
] CPSIR dst, src, IR (11 + 14 n) Compare String, Increment |
] CPSIRB R, cc and Repeat dst - src |
| Autoincrement dst and src |
| addresses R «+—R - 1 |
] Repeat until cc is true |
II orR=0 }

|
I T
| LDD dst, src, R IR 20 - - Load and Decrement |
| LDDB dst e STC |
| Autodecrement dst and src |
( addresses R =R -1 |
| |
! |
{ LDDR dst, src, R IR (11 + 9 n) Load, Decrement and Repeat |
] LDDRB dst e src |
] Autodecrement dst and src |
| addresses R« R ~ 1 i
; Repeat until R = 0 }
T 1
| LDI dst, src, R IR 20 - - Load and Increment |
| LDIB dst = src ]
| Autoincrement dst and src |
] addresses |
| R «R -1 |
| |
| |
| LDIR dst, src, R IR (11 + 9 n) Load, Increment and Repeat |
I' LDIRB dst - src {
{ |
| |
i 1
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Microprocessor instructions for all device types - Continued.

BLOCK TRANSFER AND STRING MANTPULATION

Mnemonics

Operands

Addr.
Modes

Clock Cycles
Word, Byte ong Word

NS SS SL NS

SS SL

Operation

TRDB

dst, src, R

IR

25 - -

Translate and Decrement
dst e src (dst)
Autodecrement dst address
RaeR-1

[
|
|
I
|
|
I
|
I
|
|
|
[
[
I
I
|
I
I

TRDRB

dst, src, R

IR

(11 + 14 n)

Translate, Decrement and
Repeat dst «—src (dst)
Autodecrement dst address
R «R-1

Repeat until R = 0

TRIB

dst, src, R

IR

25 - -

Translate and Increment
dst «—src (dst)
Autoincrement dst address
ReR-1

TRIRB

dst, src, R

IR

(11 + 14 n)

Translate, Increment and
Repeat dst src (dst)
Autoincrement dst address
ReaeR -1

Repeat until R = 0

TRTDB

srcl, src2,
R

IR

25 - -

Translate and Test. Decre-
ment RH1 «— src2 (srcl)
Autodecrement srcl address
R «R -1

TRTDRB

srcl, src2,
R

IR

(11 + 14 n)

Translate and Test. Decre-
ment and Repeat

RH1 - src2 (srcl)
Autodecrement srcl address
R «-R - 1 Repeat until
R=00rRHl =0

TRTIB

srcl, src2,

IR

25

Translate and Test. Incre-
ment RH1 « src2 (srcl)
Autoincrement src laddress
R=R-1

— —— o e i ey et ] e e e e ] e i e —— — e — e ——— e e e ——

TRTIRB

srcl, src2,
R

IR

(11 + 14 n)

Translate and Test. Incre-
ment and Repeat

RH1 «- src2 (srcl)
Autoincrement srcl address
R « R - 1 Repeat until
R=0orRHl =0

I
I
l
|
[
-
|
I
I
I
I
T
I
|
I
I
I
|
T
I
[
I
I
!
|
|
I
I
I
|
l
|
I
I
|
|
|
i
I
|
[
I
|
I
I
I
l
|
|
[
I
1
|
I
I
[
I
I
I
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TABLE VI. Microprocessor instructions for all device types - Continued.
1 TNPUT/0UTPUT 1
Clock Cycles |
| Mnemonics Operands Addr. Word, Byte Long Word Operation |
} Modes NS SS SL NS }
! T
| IN* R, src IR 0 - - Input |
lI INB* DA 12 - - R «a-src I
[ ]
| IND* dst, src, R IR 21 - - Input and Decrement |
| INDB* dst =—src |
] Autodecrement dst address |
| R =R -1 J
| |
T I
| INDR* dst, src R IR (11 + 10 n) Input, Decrement and Repeatl|
| INDRB* dst =« src |
i Autodecrement dst address |
| R «R-1 |
{ Repeat until R = 0 :
| |
| INI* dst, src R IR 21 - - Input and Increment |
| INIB* dst - src ]
| Autoincrement dst address |
| R «R-1 i
! |
| [
| INIR* dst, src, R IR (11 + 10 n) Input, Increment and Repeat!
| INIRB* dst «—src |
{ Autoincrement dst address |
| R «R-1 ]
} Repeat until R = 0 l
[ {
| OUT* dst, R IR 10 - - Output |
l| OUTB* DA 12 - - dst «R {
| T
| ouTD* dst, src, R IR 21 - - Output and Decrement |
| ouTDB* dst <« src |
| Autodecrement src address |
| R =« R -1 |
| |
I |
| OTDR* dst, src, R IR (11 + 10 n) Output, Decrement, and |
| OTDRB* Repeat dst = src |
| Autodecrement src address |
] R =« R-1 }
‘ Repeat until R = 0 }
I I
| OUTI* dst, src, R IR 21 - - Output and Increment ]
| QUTIB* dst <+ src |
| Autoincrement src address |
: R =R -1 ;
[ T
| OTIR* dst, src, R IR (11 + 10 n) Output, Increment and
{ OTIRB* Repeat dst-e src
|
]
|

Autoincrement src¢ address
R= R -1
Repeat until R = 0

*Privileged instructions.

Executed in system mode only.
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Autoincrement src address
Re— R -1
Repeat until R = 0

TABLE VI. Microprocessor instructions for all device types - Continued.
}—TNPGTIOUTPUT ]’
T Clock Cycles I
| Mnemonics Operands Addr. Horﬂ?‘!&firx"‘tbng Word Operation |
: Modes NS SS SL NS SS SL {
T 1
| SIN* R, src DA 12 - . Special Input I
i SINB* R «— src {
| |
| SIND* dst, src, R IR 21 - - Special Input and Decrement|
| SINDB* dst < src |
| Autodecrement dst address |
'I R «—R-1 {
I T
| SINDR* dst, src, R IR (11 + 10 n) Special Input, Decrement
| SINDRB* Repeat dst = src [
| Autodecrement dst address |
| R «R-1 |
| Repeat until R = 0 |
' |
|
| SINI* dst, src, R iR 21 - - Special Input and Incrementl|
| SINIB* dst - src |
| Autoincrement dst address |
| R - R -1 |
l [
r
| SINIR* dst, src, R IR {11 + 10 n) Special Input, Increment
| SINIRB* and Repeat dst sre I
| Autoincrement dst address |
| R «R -1 |
‘ Repeat until R = 0 }
| T
| SOUT* dst, src DA 12 - - Special Output |
, SOUTB* dst =« src :
| [
| SouTD* dst, src R IR 21 - - Special Output and |
| souTDB* and Decrement dst «— src |
| Autodecrement src address |
| R< R-1 |
| Repeat until R = 1 |
| |
] [
| SOTDR* dst, src, R IR (11 + 10 n) Specfal Output, Decrement |
| SOTDRB* and Repeat dst - src ]
| Autodecrement src address |
| R«R-1 [
; Repeat until R = 0 |
|
| 1)
| souTI* dst, src, R IR 21 - - Special Output and Incre- |
| souTig* ment dste— src I
| Autoincrement src address |
| R - R-1 |
; i
|
| SOTIR* dst, src, R R (11 + 10 n) Specfal Output, Increment
: SOTIRB* and Repeat dst src I
1 I
| |
| |
*

Privileged 1nstructions.

Executed in system mode only.
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Microprocessor instructions for all device types - Continued.

IT CPU CONTROL

I

|
T Clock Cycles T
| Mnemonics Operands Addr. Word, Byte Long Word Operation |
= Modes NS SS SL NS SS SL =
I T
| COMFLG flags - 7 - - Complement Flag [
I (Any combination of C, Z, |
| S, P/V) |
| |
T I
| DI* int - 6 - - Disable Interrupt |
| (Any combination of NVI, |
| vI) |
| |
T 1
| EI* int - 6 - - Enable Interrupt ]
| (Any combination of NVI, |
] vI) |
l )
1 T
: HALT* - - (8 +3 n) HALT {
[ T
| LDCTL* CTLR, src R 7 - - Load into Control Register |
] CTLRw— STC }
!
T T
| LDCTL* dst, CTLR R 7 - - Load into Control Register |
] dst «— CTLR :
|
[ T
{ LDCTLB FLGR, src R 7 - - Load into Flag Byte |
|I Register FLGR ¢ src :
T [
] LDCTLB dst, FLGR R 7 - - Load from Flag Byte |
|| Register dst -« FLGR {
T |
| LDPS* src IR 12 - 16 Load Program Status |
| DA 16 20 22 PS - SFC |
} X 17 20 23 }
T |
| MBIT* - - - 7 - Test Multi-Micro Bit i
| Set S if Mp is Low; [
| reset S if M} is High. |
I %
i MREQ* dst R (12 + 7 n) Multi-Micro Request {
T T
lI MRES* - - 5 - - Multi-Micro Reset {
1 i
{ MSET* - - 5 - - Multi-Micro Set !
T T
; NOP - - 7 - - No Operation ‘I
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TABLE VI. Microprocessor instructions for all device types - Continued.

{ CPU CONTROL {

|
| CTock Cycies 1
| Mnemonics Operands Addr. Word, Byte ong Word Operation |
} Modes NS SS SL NS SS SL {
| |
| RESFLG flag - 7 - - Reset Flag |
| (Any combination of C, Z, |
I| S, P/V) l
I T
| SETFLG flag - 7 - - Set Flag |
| (Any combination of C, Z, |
} S, P/V) =

*Privileged instruction. Executed in system mode only.
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TABLE VI. Microprocessor instructions for all device types - Continued.

| CONDITION CODES

]
|
T
| Code Meaning Flag settings CC Field {
Always false - 0000 ]
| Always true - 1000 |
1 1z Zero Ze1 0110 |
i Nz Not zero =0 1110 |
| ¢C Carry C=1 0111
| NC No Carry C=0 1111
| PL Plus $S=0 1101
| MI Minus $=1 0101
| NE Not equal 1=0 1110
| EQ Equal =1 0110
| ov Overflow P/V =1 0100
| NOV No overflow P/N =0 1100
| PE Parity is even P/Val 0100
| PO Parity is odd P/NsO 1100 |
| GE Greater than or equal (signed) (S XOR P/V) = O 1001 |
| LT Less than (signed) (S XOR P/V) = 1 0001 ]
| 6T Greater than (signed) (ZOR (S XOR P/V) =0 1010 |
| LE Less than or equal (signed) (Z OR (S XOR P/V) =1 0010 |
| UGE Unsigned greater than or equal € =« 0 1111 {
| uLT Unsigned less than C = 0111
| UGT Unsigned greater than (C=0) AND (Z=0) =1 1011
! ULE Unsigned less than or equal (CORZ) =l 0011
T

Note that some condition codes have {dentical flag settings and binary tields 1n the
instruction: Z = EQ, NZ = NE, € = ULT, NC = UGE, OV = PE, NOV = PO

STATUS LINE CODES

|

|

I

|

T

E STy - ST Definition }
| 0000 Internal operation |
1 0001 Memory refresh ]
| 0010 1/0 reference |
[ 0011 Special 1/0 reference (e.g., to an MMU) |
[ 0100 Segment trap acknowledge {
| 0101 Non-maskable interrupt acknowledge |
| 0110 Non-vectored interrupt acknowledge ]
| o111 Vectored interrupt acknowledge |
{ 1000 Data memory request |
| 1001 Stack memory request |
] 1010 Data memory request (EPU) |
| 1011 Stack memory request (EPU) ]
| 1100 Program reference, nth word |
{ 1101 Instruction fetch, first word |
{ 1110 EPU transfer |
; 1111 Reserved }
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b. Steady state 1ife test (method 1005 of MIL-STD-883).

(1) Test condition D or E using the circuit shown on figure 4.

(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 in accordance with test condition D of method 2001 of
MIL-STD-883.

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

4,5.1 Voltage and current. A1l voltage values given are referenced to the

microcircuit ground terminal. Current values given are conventional and
are positive when flowing into the referenced terminal.

4.5.2 High-voltage (Vzap) test of input protection circuits. The following
terminals, NMI, MREQ, ADl? and BUSAK of the device under test (DUT) shall be

subjected to a voltage pu

se from a 100 pF source charged to 400 V. This destruc-

tive test shall be conducted as follows using the test circuit shown on figure 7.

Measure Iy and Iy at the inputs selected as stated above at

25°C. These measurements shall be made in accordance with table III
herein. The test 1imits for each single terminal measurement of Igy
and Iy shall be as specified in table III,

Apply the test voltage (Vzpp = 400 V) to the same terminals selected
for leakage current measurements. Apply Vzap in a 2 mode sequence as
shown below and by charging Cy to Vzap witﬁ S1 in position 1 and

then switching to position 2.

(1) Terminal (-) to GND.

(2) Terminal (+) to GND.

Within 24 hours repeat the Iy and 11% measurements on the same
h

terminals as performed above. After e Vﬁ“? test a DUT exhibiting
leakage currents in excess of the specifie imits is defective.

+ RI | s1 2 R2
HIGH
VOLTAGE DuT
POWER c
SUPPLY ’1\

VZA = 400 V minimum charge on Cl.

1 Mg <Rl <5 Ma.

R2 = 7.5 kilohms 15%.

C1 = 100 pF +10%.

S1 = Hg-wetted "bounceless" relay. )
A1l pins are at ground except the DUT pin
being tested.

©

FIGURE 7. High voltage (VZAP) test circuit. .
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5. PACKAGING

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

6. NOTES

6.1 Notes. The notes specified in MIL-M-38510 are applicable to this
specification.

6.2 Test vector table. Table V (test vectors), which forms a part of this
specification, 1s not printed herein because of its extreme length and complexity;
and, even when presented as hard copy, it requires conversion to on-line format.
When the entire sequence of vector groups is needed for driving devices as part of
an inspectfon, a test program output should be obtained in a form compatible with
test system architecture. The preparing activity, or Defense Electronics Supply
Center as its agent, may be consulted for information on obtaining such output. For
reference purposes, Rome Afr Development Center (RADC-RBRM) and Defense Electronics
Supply Center (DESC-ECS) each maintain a 1imited quantity of dated, hard copy
printouts of this table.

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

6.4 Ordering data. The contract or purchase order 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 1ot to be supplied
with each shipment by the device manufacturer, if applicable.

c. Requirement 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 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 lengths, or lead forming, if
applicable. These special requirements shall not affect the part number.

h. Requirements for "JAN" marking.

6.5 Terms and definitions. The abbreviations, terms, symbols, and definitions
used herein (including terms and symbols for device terminals) are defined in
MIL-M-38510, MIL-STD-1331, and as follows:

ADS-A015 Inguts/out;{)utsI active high, 3-state.
(Address/Data bus) €Se mu pTexed address and data lines are used

both for I/0 and to address memory. ADj5 = MSB.

1.4 Qutput, active low, 3-state. The rising edge of
(Address strobe) K% indicates addresses are valid.

BUSAK Qutput, active low. A Tow on this line indicates
{Bus Acknowledge) the CPU has relinquished control of the bus. This

occurs after completion of the current machine
cycle. BUSAK goes inactive one clock cycle after

the synchronization of BUSRQ being released.
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(Bus request)

s
(Data strobe)

MREQ

(Memory request)

MT, WO
{Multi-Micro In,
Multi-Micro Out)

NMT
(Non-Maskable Interrupt)

NV
{Non-Vectored Interrupt)

CLK
{System Clock)

RESET
{Reset)

R/W
{Read/Mrite)
STp-ST
(Sgatug)

STOP
(Stop)

vr
{Vectored Interrupt)

WKIT
(Wait)

B/W
(Byte/Word)

N/S
{Normal/System Mode)

MIL-M-38510/5208

Input, active low. This 11ne must be driven low

to request the bus from the CPU. It is sampled for
being active at the beginning of each machine

cycle. when it is released, 1t is synchronized with
the next rising clock edge.

Qutput, active low, 3-state. This 1ine times the
data in and out of the CPU.

Qutput, active low, 3-state. A low on this line
Tndicates tiat the address/data bus hold a memory
address.

Input and output, active low. These two lines form
a resource-request daisy chain that allows one CPU
in a multi-microprocessor system to access a shared
resource. MI is sampled on the rising edge of T3 of
the last machine cycle of any instruction and
internally latched.

Edge triggered, input, active low. A high-to-low
transTtion on ﬁﬂl requests, a non-maskable interrupt.
The NMI interrupt has the highest priority of the
three types of interrupts. The {internal latch

is sampled on the rising edge of T3 of the last
machine cyclie of any instruction.

Input, active low, A low on this 1ine requests a
non-vectored Tnterrupt. It is sampled on the rising
edge of T3 of the l1ast machine cycle of any
instruction.

Input. CLK is a 5 V single-phase time-base input.

Input, active low. A Tow on this 1ine resets the
CPH. RESET must be active for at least five clock
cycles.

Qutput, low = write, 3-state. R/W indicates that
the CPU 1s reading from, or writing to memory or 1/0.

Qutputs, active high, 3-state. These 11nes specify
e status.

Input, active low. This input can be used to
single-step instruction execution. It is sampled on
the last falling clock edge preceding any first
instruction fetch cycle.

Input, active low. A low on this line requests a
vectored interrupt. It is sampled on the rising
edge of T3 of the last machine cycle of any
instruction.

Input, active Tow. This line indicates to the CPU

that the memory or I/0 device is not ready for data
transfer. It is sampled on the falling edge of T2

and any subsequent HRIT states.

Qutput, low = word, 3-state. This signal defines
the type of memory reference on the 16-bit address/
data bus.

Output, low = system mode, 3-state. N/S indicates
the CPﬁ s in the normal or system mode.
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SNp-SNg Outputs, active high, 3-state. These l1ines provide

(Segment Number) the 7-b1t segment number used to address one of 128
segments by the memory management unit. Output by
device types 01 and 03 only. SNg = MSB.

SEGT Input, active low. The memory management unit

(Segment Trap) Tnterrupts the CPU with a 1ow on this line when
the MMU detects a segmentation trap. Input on the
01 and 03 device types only. It {s sampled on the
rising edge of T3 of the last machine cycle of any
instruction.

6.6 Logistic support. Lead material and finishes (see 3.3), are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2), and lead finish "C" (see 3.3).
Longer length leads and lead forming shall not affect the part number.

6.7 Handling. MOS integrated circuits 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, incliuding input protection, which reduces
the susceptibility to damage; however, the following handling practices are
recommended:

a. Devices should be handled on benches with conductive and grounded
surface.

b. Ground test equipment and tools.

¢c. Handling of devices by the leads should be avoided.
d. Devices should be stored in conductive carriers.

e. Avoid uses of plastic, rubber, or silk in MOS areas.

6.8 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types, and
may have slight ?hysical varfations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military-device Generic-industry

type type

01 78001 CPU

02 78002 CPU

03 Z8001A CPU

04 Z8002A CPU

Custodians: Preparing activity:

Army - ER Air Force - 17
Navy - EC
Air Force - 17 (Project 5962-0563)

Review activities:
Army - AR, MI
Navy - SH, 0S
Air Force - 11, 19, 85, 99
DLA - ES

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

Agent:
DLA - ES
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