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MILITARY SPECIFICATION
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MONOLITHIC 16-BIT MICROPROCESSOR

This specification is approved for wuse by all De-
partments 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 and a
choice of case outline/lead fihish are provided for each type, and are reflected
in the complete Part or Identifying Number (PIN).

1.2 PIN. The PIN shall be in accordance with MIL-M-38510,

1.2.1 Device types. The device types shall be as follows:

Device type Clock frequency Circuit
01 4 to 6.0 MHz 16-bit, fixed instruction microprocessor
02 4 to 8.0 MHz 16-bit, fixed instruction microprocessor
03 4 to 10.0 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)
T See figure 1, (68-pin, 1.080" x 1.080" x .345%"), pin grid array
Y D-13 (64-1lead, 3.240" x .920" x .225")}, dual-in-line package
z C-7 (68-terminal, .962" x .962" x .120"), leadless chip carrier
package

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), Griffiss AFB, NY 13441, by using the
self-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document or by letter.

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.3 Absolute maximum ratings.

Supply voltage range (Vcc - GND)
Voltage on any pin (referenced to ground) -
Storage temperature range - - - - - - - - -
Maximum power dissipation (Pp) at maximum
clock frequency - - = - - = = = = = = - =
Lead temperature (soldering, 5 seconds) - -
Maximum junction temperature (Tj) 1/
Thermal resistance, junction-to-case (6j¢):
Case T
Cases Yand Z - - - = - = = =~ = = = = = =

1.4 Recommended operating conditions.

Supply voltage range
Minimum high level input voltage (Viy):
Logic inputs
Maximum Jow level input voltage (Vi ):
Logic inputs
Frequency of operation:
Device type Ol
Device type 02
Device type 03
Case operating temperature range (T¢) - - -
Clock rise time (t)

_____________

-0.3 V dc to +7.0 V dc
-0.3 V dc to :7.0 V dc
-65°C to +150 °C

1.68 W
+270°C
+150°C

15°C/W 2/
See MIL-M-38510, appendix C

4.75 V dc minimum to 5.25 V dc maximum
2.0 V dc
0.8 V dc

4.0 to 6.0 MHz
4.0 to 8.0 MHz
4.0 to 10.0 MHz

-55°C to +110°C
10 ns maximum

Clock fall time (tg)- - - - - - - - = = - - 10 ns maximum
2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and
handbooks form a part of this document to the extent specified herein. Unless otherwise
specified, the issues of these documents are those listed in the issue of the Department of
Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).

SPECIFICATION
MILITARY
MIL-M-38510 -
STANDARD

Microcircuits, General Specification for,

MILITARY

MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Unless otherwise indicated, copies of federal and military specifications, standards, and
handbooks are available from the Naval Publications and Forms Center, (ATTN: NPODS), 5801 Tabor
Avenue, Philadelphia, PA 19120-5099.)

2.2 Order of precedence. In the event of a conflict between the text of this document and the
references cited hereln (except for related associated detail specifications, specification
sheets, or MS standards), the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

pY Maximum junction temperature shall not be exceeded except for allowable short duration burn-in
screening conditions in accordance with method 5004 of MIL-STD-883.

2/ When a thermal resistance value is included in MIL-M-38510, appendix C, it shall supersede
the value stated herein.
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3. REQUIREMENTS

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

3.2 Design, construction, and physical dimensions. The design, construction,
and physical dimensions shall be as specified in MIL-M-38510, and herein.

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

3.2.2 Functional block diagram and input and output signals. The functional
block diagram and input and output signals shall be as specified on figure 3.

3.2.3 Register organization, terminal and pin definitions. Register
organization and terminal and pin definitions shall be as specified in 6.5 {and
figure 11) and 6.6 respectively.

3.2.4 Microprocessor instructions. Microprocessor instructions shall be as
specified in table VI.

3.2.5 Case outlines. The case outlines shall be as specified in 1.2.3 and
figure 1.

3.3 Lead material and finish. Lead material and finish shall be in accordance
with MIL-M-38510 (see 6./).

3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance characteristics are as specified in table I and figures 5,
6, 7, and 8 and apply over the full recommended operating temperature range.

3.5 Electrical test requirements. The electrical test requirements shall be as
specified in table Il. The electrical tests for each subgroup are described in
tables III, IV, and V and figures 5, 6, 7, and 8,

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

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

3.8 Schematic circuits. Submission of schematic circuits to the qualifying
activity s not required.
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Electrical performance characteristics.
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See footnotes at end of table.
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Electrical performance characteristics - Continued.

TABLE I.
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Electrical performance characteristics - Continued.

TABLE 1.

b — ———— — - ——— e be——t————b—— e - o - — — o — —— p————
+
— w w %) v %) v 7 n (7] 7] %] wn
[= w» = = = = = [ [~ = = < = <
=1 =
b o e b —_——————— b —_————
x QO [eNo ko] OO0 QO W o000 e e N o] QOO QOO0 N ow oo o) QOO
i} Q M~ @ r~ o O~ W DO~ W (oo pVe ] DD~ O O~ Y @~~~ Q M~ .ﬁl.u007 O ® P~
7] = —
+
—_— ———_—— - —_-—t+—-—}+—t+ -t
1=
Al
- [
e o o
=
. - e ———e— e —_— e e e e e e e e P e — e o e s i s — — — f— — — — e — s — e ——— —
) 1 5
“ O O
VOO~ o [} (=] o ™ Y ™ < Q — ~ @ O
N £ —t — — N N L2z o < < —
Qo>
(ndd c
>~ = !  «—— Y ———————}—_———_—) 1}t —
(1]
(X3N] — —
- QO —aMm| N — —aN™M —aN ™M — N — oM ~ONMP = NM - N ™M —t o™ — — O™
nV.»W.J [ Neole] [oNeRo] <C QOO OO0 O OO0 joNo N OO0 O OO0 [ N e o) (= N Ne) <t QOO
(=]
Tl..lll|||||T.I||r||.lT|||I.||I.I.I.I||l.]||T.|.l|T|'I.I.r.I|I|r|||||||r.|l||l
©
QL
hland
(=) 4
° -
Oae O
—\ 0 @
Ned 4 A
o+ wn =4
o > =
- O -] = 3
4 2 O [=}
— . - N —
oW = 4
<o | =
ow i @ > o= [* 9
IO O = O o
(s = g ™|
(S Xe) . o O
n > NO ™M
7] W=
(&) w Hon
- Q jo ]
— = Q3
| = ——
S > ol O
o =2 T — e ———— e}t
—
o > = | > =
£ X o) x —J [ew] == - o o = ~N ~N ~N
E (%] o o o o <€ Q (L] o w <C <t w
> - x oo H - — x = — - s o4 o o x
v [&] [ 3] Q (8] (8] () (] (&) (8] O Q (48] (&)
+ 43 + o + + + r...t + + + +o o
© <
— = >
— (o] [ - (&)
- - Lol ) — © | L
= = o— > + ~
[=2] o x — i o w v -
N o — (o] 1] [ = o E 4 [ w x v~ 17s]
[S)) = = — > [ o — o = U © L < o~
+ - : ) — FS — © S = S <)
v = m _N |= — - S o © -
(V) ~ o o (4] D + o - T C (%]
— o o o [] © e] [ea] < QO < — <C @
(=) ] [¥S] + =1 +
o o o o o oo o o ©
o + + et o o + o o o 2 P P - ruprai
+ ~ + + + + 73 o w
= < <t = = o = s = - £
z o [=,] [=2] z z o o E3 x oo D — [>:X+1}
(=] - o — o o o - (=] o — U '~ o —
— = X = < = — — < = — — < = = > o o
© — = = K
h4 ~ E x E pY4 pV4 hv4 pv4 hY4 hY4 pv4 pV-r] X 3+
-4 - | - - — - - — o | -l - —J
(&) w (&) (& (&) (&) (&) Q (&S] (& (&S] (&) (&)
.llnlllll‘.|||]|l]I]FIII.’I"F!’I}]'nI.'r'lll||Ill"Tll]ll.I‘llIlIlI.ll’lI.ll][

See footnotes at end of table.



MIL-M-38510/5408
Electrical performance characteristics - Continued.
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TABLE I. Electrical performmance characteristics - Continued.

T | T Conditions I [Refer-1 ]
I Test | symbol | Tg = -55°C to +110°C  |Device | ence | Limits | unit |
I | | Vee = 5.0 V #5% | type [number| ] I I
| { }unIess otherwise specified# { 1 i Min I Max I }
I

T ] [ ! I ! I I I
|[E Tow to address WWA/FC ltgar  IVig = 2.4V | ot |45 | 35 | | ns |
| invalid 4/ I IV = 0.8V | 02 | I 30 | | I
| _ I |[Freq = 4.0 MHz min | 03 | | 10 | [ [
T [ [C_ = 130 pF £10% [ I I I I I
|BGACK width 4/ ltggr | | A1 | 46 | 1.5 | | CLKS |
| B | | 3/ I I I | | I
T [ [ h I I | [ I I
|BERR Tow to DTACK low 4/ ItgpipaL | [ o1 |48 | 25 | [ ns |
I T I | 02 | | 20 | I I
| I | {03 | i 20 | I I
T I I T I I [ ! I
|E Tow to AS, DS invalid ItgLsy | | o1 149 | -80 | +80 | ns |
| 4/ I I | 02 | | -70 | +70 | |
| " I | | 03 | | -55 | +55 | I
T ] I T [ [ | I [
|E width high 4/ I te | | ol |5 | 600 | | ns |
| h | | | 02 | | 450 | I |
| | | | 03 | | 350 | I |
T | [ I I [ ! I [
|E width Tow 4/ [t | | ol |51 ] 900 | I ns |
| - | | | 02 | | 700 | | |
| | | [ 03 | | 550 | I I
T I T [ | | 1 ] |
IE extended rise time 4/ ItCIEHX 1 I Al } 52 1 80 } { ns :
T | I [ | | | | |
[Data hold from clock highltcypg | | A1 |53 | 0 | I ns |
I 4/ I | | I | I I |
I I | | | I | | I
f | I ! I I ] ] I
[Data hold from E low lteLpoz | | o1 |5 | 35 | | ns |
I (write) &/ | | [ 02 | I 30 | I

| | I | 03 | | 20 | I |
T I I I [ I ] [ I
IR/W to data bus impedanceltgipg | | o1 |8 | 35 | | ns |
| change 4/ | | o2 | | 30 | | |
| | | | 03 | | 20 | | |
I [ T I I I I I I
[HALT/RESET pulse width  |tuppy | | A1 |5 | 10 | | clk. |
: o ™ TR O T O 1

The reference number refers to the position where the parameter being tested appears on

figures 5, 6, 7 and 8.
Not tested, user information only.

Figures 5, 6, 7 and 8 represent the electrical performance characteristics associated with

the ac Timits shown in table I.

Tested initially and at process or design changes.
Combined with tgysz (16), control bus specification.
After Vgc has been applied for 100 ms.
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TABLE II. Electrical test requirements.

None | None

* PDA may apply to subgroup 1 or subgroup 2 with approval of qualifying
activity (see 4,2¢c).

** Syubgroup 4 shall be performed once upon qualification or device
redesign which effects input capacitance. Select 5 samples at
random and measure inputs of D3, BERR, DTACK, TPLU, and BR of each
sample.

Additional electrical tests
for group C inspection

T | Subgroups (see table TTT) |
| MIL-STD-883 T i ’
I test requirements | Class S | Class B |
[ | devices I__ﬁuggyicgg____«=
T T [ ., | .
|Interim electrical parameters |2,8(+110°C),10 |2,8(+110 C),10 |
| ({(method 5004) | I I
T | T |
[Final electrical test parameters [|*1,*2,3, |*1,*2,3 |
! (method 5004) |8(+110°C),10,11 i8(+110 C),10,11 |
| T [ . I
|Group A test requirements |2,**%4,8(+110°C),|2,**4,8(+110 c), |
| (method 5005) j10,11 {10,11 |
T ] I . ]
|Group C end-point electrical |2,4,8(+110°C),10]2,8(+110 C),10 l
| parameters (method 5005) | | |
T [ | R !
{Group D end-point electrical 12,4,8(+110°C),10/2,8(+110 C), 10 |
| parameters (method 5005) | |

| | | {
| | |
| f |

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 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) Tp = +125°C minimum.

(2) Test condition D or E using the burn-in circuit and timing waveforms
as specified on figure 4.

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

c. Percent defective allowable (PDA) - The PDA shall be in accordance with
MIL-M-38510.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIT-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).

10
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4.3.1 Qualification extention. When authorized by the qualifying activity, for
qualification inspection, if a manufacturer qualifies a device type, then the
slower device types of the same type (see MIL-M-38510, 3.1.3.21) may be part I
qualified, upon request of the manufacturer, without additional testing.

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 4.4.4).

4.4.1 Group A inspection. Group A inspection shall consist of the test
subgroups and acceptance values as follows:

a. Tests shall be as specified in table II.

b. Subgroups 3, 5, 6, 7, and 9 of table I of method 5005 of MIL-STD-883
shall be omitted.

c. Minimum sample
Subgroups (accept number)
4 {See table II)

1, 2 32(0)

16, 11 22(0)

Subgroup 8 is encompassed in subgroups 10 and 11.

4.4.2 Group B inspection. Group B inspection shall consist of the test
subgroups and acceptance values shown in table Il of method 5005 of MIL-STD-883.

a. A special subgroup shall be added using a minimum sample size of 15 with
zero failures for class B. This subgroup shall consist of a high-voltage

test of the input protection circuits, Vzap (see 4,.5,2). This subgroup
shall be done for initial design qualification and process or design

changes which may affect input protection circuit sensitivity.

b. Subgroup 3 (solderability) shall be omitted for devices in package Z. At
the option of the manufacturer, the following alternate test method for
subgroup 3 (solderability) shall be bath temperature = +245°C £5°C dwell
times 5 seconds *.5 seconds, R or RMA flux and steam aged for 1 hour for
devices in Z package only.

4.4.3 Groups C and D inspections. Groups C and D inspections shall consist of

the test subgroups and acceptance values shown in tables III and IV of method 5005
of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II.
b. Steady-state life test (method 1005 of MIL-STD-883).

(1) Use 1ife test condition D using the circuit and timing as shown on
figure 4.

(2) Tp = *125°C.

4.4.4 Constant acceleration. The constant acceleration tests of groups C and D
shall be performed using test condition D.

4.4.5 Inspection of packaging. Inspection of packaging shall be in accordance
with MIL-M-38510.

11



*3.Qe3 O pud 1P S$330UI004 IS

x s x = =2

69
85
L5
99
S5
¥S
€5

v 00p-
900¢

-

MIL-M-38510/5408

T x 2 *r 2 2 % * 2 r 3 X 3T X X8

wig°g

z 2z = 2
z

ST

T T =
N
e

L]

N DO DO O

|
|
|
|
i
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
“
|
]
|
|
i
|
|
|
“
|
|
|
|
!
|
|
Y oETS|
_
|
1

80 S00¢

| | | i | |
! i | | | i
_ | | i | |
v 00%-| | | | [
| jvr | i | I
| | | | | |
| | | | | |
| | [¥" 00%-| | |
| | 1 ] I 1
| | ] | ! |
| | | | | |
! ! | | | |
| | | | | i
i i | | | |
| | | | | |
| | i | | |
| | | | | |
| | | | | |
_ | | | | |
| | | | | i
| | | | | |
| ] i | | |
| | | | | |
| | | | | !
| | | | | |
| 1 | | | !
i | | | | |
| | | i | |
| | | | | |
] | | | | |
| i | | | !
| | | | | |
| l | | 0g | I
| | | | 62 | |
| | { | | |
| | | | | |
| i i | i |
| | | | | |
i | | | | |
| | | | | |
| | | | | |
| | ] | | |
i | | | | |
| I | | | |
| | | | | |
| | | | i |
| | | | i |
| | | | | ]
| | | | | |
| | | | | |
| | { | | 1
| | | | | |
| | | | I {
| | | | | |
| | | | | |
| | | i | |
| wwogrg) “ _ | |
| |

b I |
| | Sl !

| | jvi €76 | _ *
) | 1 | | 1
| | | | | |
| A8°0 | A 0 1A | | |
| | | | | |

z
b e e e e e e e e e e e ————— e i e e —_

L b e e e e e e e e s — e b

|
A 80|
_

5 gg+ = J] 3dsoxa ‘2 dnoubqns 4oj S® SILwL| PUP ‘SUOLILPUGD [BUIUWLBY ‘$ISIT aweS

0g 44 £ 144 ‘ou poyjau

£88-0LS | (oquAs dnoubqns

SY
01 9

e U WG SR

|
|
1 3sal
|
1

I
|
|
| -7K
|

A S,

(uado a4e psjeublsap 30u Suld) SUOLILPUOD (PULWIAL
€0 puR 20 ‘10 $9dA3 331A3p 4oy uorIdadsul y dnoug  CI11 378V

12



Group A inspection for device types 01, 02, and 03 - Continued.

Terminal conditions (pins not designated are open)

TABLE I11.
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for device types 01, 02, and 03 - Continued.
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Group A inspection
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Group A inspection for device types 01, 02, and 03 - Continued.

TABLE TII.

Max

See table IIIA

Test limit
Min

Measured
terminal
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Greur A inspection for device types 01, 02, and 03 - Continued.

Terminal conditions {pins not designated are open)

TABLE II1.
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Continued.

Group A inspection for device types 01, 02, and 03
Terminal conditions (pins not designated are open)
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Group A inspection for device types 01, 02, and 03 - Continued.

Terminal conditions (pins not designated are open]

TABLE II1.
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Group A inspection for device types 01, 02, and 03 - Continued.

Terminal conditions {pins not desTgnated are open]

TABLE III.
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Group A inspection for device types 01, 02, and 03 - Continued.

Terminal conditions {(pins not designated are open)
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Group A inspection for device types 01, 02, and 03.

TABLE IIIA.
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TABLE IIIA. Group A inspection for device types 01, 02, and 03 - Continued.

| I [ [ | [ |
| Test | Symbol | Figure | Reference | Subgroups 10 and 11 limits junit |
I | | number | number | Tc = -55°C and +110°C I I
l | | 8/ | 9/ | | |
| | | | [ Device | Device | Device | |
{ } { : | type 01 | type 02 | type 03 | :
| 1
| I I | Min | Max | Min | Max | Min | Max |
| | | { | | | | | 1
CLK high to BG high tCHGH } 7 I 34 ! 80 ; 70 60 | ns |
I I T I i ] I T
CLK Tow to VMA low toLYML : 8 : 40 ; ; 80 : | 70 } 70 | ns :
T ] | ] I | | [
CLK low to E transition |tcig ; 8 } 41 : } 85 | I 70 | | 851 ns |
| | | | | |

1/ At the manufacturer's option this test may be performed as a functional test.

2/ Dynamic clock as specified:
-2.4V

l '
l | -0.8 V

3/ A1l three-state measurements are to the following output Tevels,
Vour = 0.4 V
Vour = 2.4V
OutpuI loads circuit in accordance with figure 9.
4/ Capacitance shall be measured between the designated terminal and Vgg at a frequency of
1 MHz and a signal amplitude of 50 mV rms.
5/ Subgroup 8 is encompassed in subgroups 10 and 11.
6/ For subgroups 8, 10, and 11 input and output voltage conditions appear in table IV,
7/ These tests are performed as a series of functional tests verifying the 1imits of table IIIA.
8/ Figures 5 through 8 represent the timing diagrams associated with subgroups 8, 10, and 11.
9/ The reference number refers to the position where the parameter being measured appears on
figures 5, 6, 7, and 8.
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Device types 01, 02, and 03

V fee-
—| K -»\G -
N\ (. '
' = K @@@@@@@@é@l—g-
a— NENCYOIOXOXOXOXOXOX Ay
== HI®OO @O0 ‘
A F— GlOO ©0©
)— FI®@® CXC,
= E{O® @©
= ClOO®O OJOXO),
= i BlO®OOPOOOOOOO
) Y L!—:’T A\@@@@@@@@@@/
D
\_PlN Nesl e # 12345678910
Al g
B >
| I I I
j Dim | | Millimeters |
| T T l T
| | Min [ Min | Max |
K T 1.040 T 1.080 [ 26.47 [ 27.43
T B T T.040 T 1.080 [ 26.81 | 27.43 |
T~ C T _.0831 A0 2.59 ]
[ 0F T 0171 0.43 T 0.61 ]
T G | .100 BSC 2.54 BSU [
K T 130 3.56 | 4.83
I N I .072 | 1.8377 2.23 |
[V T _.0701 T78 1 2.29

Metric equivalents are given for general information only.

Manufacturers option, chamfer .15 (3.8 mm) maximum at 45°, all edges.

metallized areas on the surfaces of the packages.

NOTES:

1. Dimensions are in inches.

2.

3. Positional tolerance for leads (68 places):
(@ .005 (0,13 mm) W)

4,

5. There shall be a

6.

.20 inch (5.1 mm) minimum spacing between any two

Increase maximum 1imit of pin diameter (Dg) by .003 inch (0.08 mm)

when lead finish "A" is applied.

FIGURE 1.

Case outline T (68 terminal pin grid array).
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Device types 01, 02, and 03

BERR
IPL2

IPLI
IPLO

FC2

FCI
FCO

Al
A2

A3
A4

pnannnonnooonogonoonoronaorairni

FIGURE 2.

- -
B 64 —1 D5
2 63 E—1D6
3 62 == D7
4 61 (— D8
5 60 [—1D9
6 59 (— DIO
7 58 D1l
8 57 D12
S 56 I DI3
10 55 ——1Dl4
I 54 —1 DI5
12 53 — GND
13 52 1 A23
4 S5I I3 A22
15 50 — A2l
16 CASE Y 49 F Vcc
4 48 [ A20
18 47 3 A 19
19 46 I AI8
20 45 1 AIT
21 44 1 A16
22 43 3 AI5
23 42 —1 Al4
24 41 [—31 AI3
25 40 [/ Al2
26 39 —3 All
27 38 /1 AlIO
28 37 [—1 AS
29 36 [—1 A8
30 35 [ A7
31 34 — A6
32 33 [—1 AS

Terminal connections {top view).
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Device types 01, 02, and 03

IPLO —
FC2 —
FCl —
FCO —
NC —
Al —
A2 —
A —
AG —
AS —
A6 —
AT —
A8 —
A9 —
AIO —
All —
Al2 —

FIGURE 2. Terminal connections (top view) - Continued.

32

— D13
— DIl4
— D15
—— GND
—— GND
— A23
— A22
— A2l
— Ve
— A20
— AIS
—AIl8
— AIl7
— AIlB
—_—AlD
—AIl4
— AI3



PIN NUMBER |
IDENT CORNER

MIL-M-38510/5408

Device types 01, 02, and 03

I09 8 7 654 32 |
N\ / N
@8) = ©POPOOOOOO |A
— PPOPOOOOOO®|B
— @e0© @ee |C
_ © ©® BOTTOM ®O!|D
— ©0© VIEW @0 |t
F— ©06 CASE ®@® |F
—— OXC; T @O |6
— ©O0 ©@©O |H
~ ~ — PPPOOOOOO® |J
(10) (19) = PPRPRPRPPPOOO |K
= -/ q /

Pin number Function Pin number Function Pin number Eunction Pin number Function
1A Do not connect 9K A9 3A D1 9H Al2
18 10K Do not connect 2A iS 9G Al5
1C BGACK 10J Al4 2B I 9F Al8
1D BR 10H Al6 2C BG 9E vee
1E CLK 106 Al7 2D Vee 9D GND
1F HALT 10F Al9 2E GND 9C A23
1G VMR 10E A20 2F RESET 9B Dl4
1H E 10D A21 26 VPA 88 D1l
1J BERR 10C A22 2H TPLZ 7B D9
1K Do not connect 10B D15 2J IPL0 6B Dé
2K FC2 10A D12 3J FC1 5B D3
3K FCO 9A D10 4J Do not connect 9C D@
4K Al 8A D8 5J A2 3B 1]
5K A3 7A D7 6J A5 3C R/W
6K A4 6A D5 7d A8 3H 1PL1
7K A6 5A D4 8J Al0 8H Al3
7K A7 4A D2 9J All 8C D13

FIGURE 2. Terminal connections - Continued.
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GND (2)

CLK

FCO

PROCESSOR
STATUS

PERIPHERAL
CONTROL v >

SYSTEM RESET
CONTROL HALT

MICROPROCESSOR

FIGURE 3.

Aooaessaﬁ§>>

Al - A23

poO- DI5

ASYNCHRONOQUS
BUS
CONTROL

BUS
ARBITRATION
CONTROL

INTERRUPT
CONTROL

Functional block diagram and input and output signals.
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Vee

adiAA
LAAA

OCONOUIS W+~
O
(@}

[ P N A e e el Sl el e
OCWOMNOU WD O
(ep)]

[

X

n
[

[NSNACHACRACHAN]
O wn
T b
O VU0
SN [
Of=>iM0

w M
O W~
>
[

w w
N =
> >
nDWw

A15
Al4
A13
Al2
Al1l
A10
AS
AB
A7
AB
AS

64
63
62
61
60
59
58
57
56
55
54
53

52
91
50
49

48
47
46
45
44
43
42
41
40

38
37
36
35
34
33

:

NOTES:
Vee = 5.25 to 5.5 V dc.

A1l resistors are 680%.

1.

2.
3.

Clock pulse output = 200 kHz.

FIGURE 4.

Burn-in circuit and timing waveforms.
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s2 S3 S84 S5 S6 S7
—x_/ ~/ *H
6

f\

Siny 9'“ Lg&-

|
FCO-FC2 j
EA—|a—pre B el @
ASYNCHRONOUS AX
INPUTS
. -~
HALT/RESET Dy Jz
A f:! ——E2)
O
BERR/BR
@ o—{47) @
DTACK @)=
@) fe! [l
DATAIN —— — — — — — — — — — — — __-15 .;.

FIGURE 5.

Read cycle timing.
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Si  s2 83 Sa4 S5 S6 ST SO
f—
cLK /o S
GFﬁ t— | ¢
6
AI-A23 i —p ba
< | —p :—@ . .l
. &)
AS e Y Caslin 7]
S a—(C) —» ||
o < @ —
LDS/UDE]L — GO T i S .
E)—1te <22 r
R/W &f’ i
DATA OUT :‘1 ] IS
T — ®
FCO - FC2 i
ASYNCHRONOUS )i
INPUTS <
HALT/RESET . )
¢ 32
o— ——® < @
=
BERR / BR X 7
+——28)
—> eé)
DTACK

FIGURE 6. Write cycle timing.
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‘Buiwiy adejuaju}/ajqeu]

‘8 JyNIId

__ 3Lum
—_— — sg1s/san
I 1n0 viva
. = —> l‘.@
2 a  alum mY
m  gva
sa1/san
- NI vivad
(av3y)
. Y2
—) \
v INA
Go—> l.l@ oY) -— —_
@ \ von
iui
v T ) @ s U.h M
3/ o= (19—
— alle—6) @ fe—
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—
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+5 VOLTS

OUTPUT

O O~ > 2
S|
CL=130
pF £10%==

NOTES: —

1. Ry = 1.22 ko 5% for Al through A23, BG, E and FCO-2.
2. Rp = 7400 5% for all other outputs.

3. C_ = 130 pF *10%.

FIGURE 9. OQutput load circuit for functional and ac testing.
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DU

Ri R2
2
+ —AAM\- 'qS' O —AAN
Cl
] I
} Modes for high voltage test |
[
| | | I
1 Mode i + Terminal } - Terminal 1
I | ] |
} 1 1 Vee { Input i
| 2 | Input | GND |
| | I |
{ 3 | Input | Associated output |
I | |
| 3 | Associated output | Input |
NOTES:
1. Vzap = 400 V minimum charge on Cl.
2. 1 Ma <Rl <5 Ma,
3, R2 =T.5 ka #5%.
4, €1 = 100 pF #£10%.
5. S1 = Hg-wetted "bounceless" relay.

FIGURE 10. High voltage (Vzap) test circuit.
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3| 6 15 8 7

DO
DI

D2
D3
D4
D5
D6
D7

31 16 15

AO
Al

A2
A3
A4
AS
AS

USER STACK POINTER —1
AT

!
L SUPERVISORY STACK POINTER

_____ = -

3l

15 8 7

SYSTEM | USER
BYTE | BYTE

FIGURE 11. Register organization.
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TABLE IV. Input voltage conditions for
Functional testing.

{ Symbol | Parameter | Unit |
| | |

[ | | |
| Vee | 5.25 by |
| | | |
1 | ! |
| GND | 0 | v I
| | | |
T | [ I
I Vik | 2.4 [ |
I VL | 0.8 | v |
: VOH | 2_1 4 |l v ||
T | ]
l VoL | <1.4 { v
|
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TABLE VI. Instruction set.
T T T [Condition]
| Mnemonic]| Description | Operation | codes |
[ | XINTZIVICT
I | [ [TTT
| ABCD |Add decimal with extend |(Destination) g+(Source)1g Destination :*:u:*:u:*:
| | |
I ] | ITTTTTT
|ADD |Add binary | (Destination)+(Source) Destination {*;*I*,*{*}
| I |
[ | | b
| ADDA |Add address | (Destination)+(Source) Destination }—:-:-,-;-i
I | |
| | T rTTT
ADDI |Add immediate [ (Destination)+Immediate Data Destination I*{*i*{*{*l
| | |
| I FTTTTT
ADDQ IAdd quick |(Destination)+Immediate Data Destination !*}*}*I*}*%
| ! |
] I T T T
ADDX |Add extended [ (Destination)+(Source)+X Destination I*{*:*{*:*I
l | |
i i BB
|AND |And logical }(Destination) {Source)*X Destination 1-:*,*=0=0|
|
)| I | IT'TTTTT]
:ANDI IAnd immediate | {Destination) Immediate Data Destination ;-;*:*Io}oi
| |
| | | PP T T
;ASL,ASR }Ar1thmet1c shift I(Destination)Shifted by <count> Destination }*l*g*i*}*i
I | | R
{BCC }Branch conditionally =If cc then PC +d PC {-;-;-:—:—;
I | ! FtTTTT
|BCHG ITest a bit and change |~(<bit number>)OF Destination Z [
| l |~(<bit number>)OF Destination [-1=1%]-]-1]
| | I<bit number> OF Destination HEEEEN
| I i FTTTTT
IBCLR [Test a bit and clear I~(<bit number>)OF Destination Z P
} } |0 <bit number> OF Destination -1-1%1-]-]
| | |11
T | | | I'TT
BRA 'IBranch always I|pc+d PC [-1-1-1-1-1
P
T l | T T
| I |~(<bit number>)OF Destination Z I oo
:BSET [Test a bit and set |1 <bit number> OF Destination {- - *{-,-{
! |
{ ] | I'TTTTT
[BSR [Branch to subroutine IPC  SP@-; PC*d PC [-1-1-1-1-1
[ | | NN
| | | FTTTT
[BTST [Test a bit |~(<bit number>)OF Destination Z I-:-;*{-I-l
| | i | ||
* affected 0 cleared U defined
- unaffected 1 set
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TABLE VI. Instruction set - Continued.
T | | TCondition]
| Mnemonic| Description | Operation | codes
I I IXTRTZTVIC
T I I 'TTT
|CHK !Check register against bounds :If Dn <0 or Dn> (<ea>) then TRAP EnE*}U,UIU
| Pl
T I I TTT1
[CLR |Clear an operand |0 Destination |-lotiliojo
| | | RN
I I ] FTTTTT
| cMP | Compare | (Destination)-(Source) [= 1 [*|*]*]
I | l Prb
T I I FTTTTT
| CMPA }Compare address }(Dest1nat1on) (Source) :-:*:*,*:*:
|
T I I F'TTTTI
[CMPI =Compare immediate :(Dest1nat1on) Immediate Data I—I*I*I*{*;
| 11
T I I IT'TTTTT
| CMPM | Compare memory {(Dest1nat10n) -(Source) B Rl Rt ol R
| | [l
T I T TTTTTT
[DBcC |Test condition, decrement and |If~cc then Dn-1 Dn; if Dn#-1 then PC+d PC  [-f-1-I-1-]
| | branch | | ||
] T I [ |
IDIVS |Signed divide | {Destination)/(Source) Destination [-1*I*1*|0]
| ! | RN
T I I i1
}DIVU [Unsigned divide |(Destination)/(Source) Destination J-1*]*|*]|0l
| | P
T I | FTTT11
EOR Exclusive OR logical (Destination)8(Source} Destination {—I*l*}o;og
|| | |
T1 IR
|EORI |Exclusive OR immediate |(Destination) 6 Immediate Data Destination I-I*]*IO’OI
Lt
[ TTTTT
lEXG |Exchange register IRx Ry [-1-1-1-1-1
| | FLr
I I T TTTTTI
}EXT |Sign extend | (Destination)Sign-extended Destination {-1*I*lo]ol
| I RN
T I [ TTTTTI
| JMP | Jump |Destination PC [-1-1-1-1-1
| I | | Pl
T I [ | [ T1
%JSR iJump to subroutine |PC~SP@-;Destination PC I=1-1-1-1-1
| | L]
T | | ] [ 1
1LEA lLoad effective address }Destination An J-1-1-1-1-]
. P11
T | I I [T
[LINK {Link and allocate |An  SP@-;SP  An; SP+d SP [-1-1-1-1-1
| ! | RN
* affected 0 cleared U defined
- unaffected 1 set

46



MIL-M-385100/540B

47

TABLE VI, Instruction set - Continued.

T I ] [Condition]
| Mnemonic]| Description | Operation | codes |
| | [CT
I | I F'TTTTT
ILSL,LSR |Logical shift | (Destination)Shifted by <count> Destination :*;*;*:0:*:
| | |
T [ | 11T
[MOVE [Move data from source |{Source) Destination I-1*]*[olo
| | destination | Pt
T T ] ITTTTT
IMOVE to |Move to condition code |(Source) CCR [ *] %] *[*]*
| CCR | l P
I ] | T T
IMOVE to [|Move to the status register |(Source) SR | ]| % | x| x|
| SR | I RN
I | I [TTTTT
IMOVE to |Move from the status register |SR  Destination b=1-1-1-1-1
| SR I | | |
I [ | | I
IMOVE USP |Move user stack pointer [USP  An; An  USP I-I-I—II-I-II

|

[ T
}MOVEA ;Move address | (Source) Destination -l -I-l—;
. . |
T I T I'TT
[MOVEM IMove multiple registers |Registers Destination I-1-1-1-1-1
| I [(Source) Registers NN
I I I TTTTTI
{MOVEP }Move peripheral data |(Source) Registers }-l-:-:-{-:

|
] | T ! Pl
IMOVEQ [Move quick |Immediate Data Destination I-I*l*=0:0=
| | | |
T ! T | T TT
[MULS |Signed multiply |{Destination)*(Source) Destination J-1*|*[0]0Ol
| | PLll 0
l I I TTTTTT
}MULU ;Unsigned multiply ;(Destination)*(Source) Destination }-=*|*:o}o;
I ] | 11 111
|NBCD |Negate decimal with extend }0-(Destination)10-x Destination }*{U *}UI*}
| | ‘ !
! | | T T T T 1
INEG INegate |0-(Destination) Destination ;*}*{*i*}*{
| | |
| i | T T 1
INEGX [Negate with extend J0-(Destination}-X Destination {*I*}*}*‘*I
| | I |
| I I I'TTTTT
INOP INo operation | - l-1-1-1-1-1
| | | RN
! I | T TTTT1
INOT ILogical complement |~(Destination) Destination I-I*I*{Oiol
] ] | | 1 |
* affected 0 cleared U defined
- unaffected 1 set
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TABLE VI. Instruction set - Continued.
T [ I [Condition]
{ Mnemonic| Description | Operation | codes
| | XINTZIVICT
| { !
|OR | Inclusive OR logical |{Destination)v(Source) Destination |-1*|*|0lC]
| I | P11
T I T FTTTTTT
ORI [Inclusive OR immediate |(Destination)vimmediate Data Destination }-l*:*lo;o}
| | | |
I I | TTT T T
| PEA {Push effective address |(Destination)  SP@- [-1-1-1-1-1
l | | Pl [
T ] ] T T 1T
|RESET |Reset external devices |- [~1-1-1-1-1
| | | Pl
T I | TTTTTI
%ROL,ROR }Rotate (without extend) {(Dest1nat1on) Rotated by <count> Destination !-I*I*lOI*I
B | | T
[ROXL,ROXR|Rotate (with extend) i(Dest1nat1on) Rotated by <count> Destination l*l*l*lo;*:
| |
T I | I
IRTE |Return from exception |spe+  SR; SPe+ PC x| *]*]|*]|*]|
| | | [ L
T T I TTTTTI
|RTR |Return and restore condition [SP@+ CC; SPB+ PC JF]x|*]x]*|
| codes | | Pt
T T I | FTTTT
IRTS { Return from subroutine jspe+  PC l-I-I-:-I—I
| | | |

T ! | FTTTTT
| SBCD |Subtract decimal with extend |(Destination)jg-(Source)jg-X Destination l*{U{*:U}*‘
| ! | | |
| | | Tt
ISce ISet according to condition  |If ¢¢ then 1's Destination else 0's [-t-1-1-1-1
I [ IDestination P
T I [ FTTTT
IsToP |Load status register and stop |Immediate Data  SR; STOP I*I*I*I*}*I
| | | RN
I ] I TTTTTI
[Sus |Subtract binary |(Destination)-(Source) Destination [*]%]*]*]*|
| [ | ' Pl
T I I [TTTTTT
}SUBA }Subtract address | (Destination)-(Source) Destination I-i-i-{-l—}
I I 7111t
ISUBI |Subtract immediate [(Destination)-Immediate Data Destination l*:*:*{*}*‘
, |
| ] TTTTTI
|SUBQ [Subtract quick |(Destination)-Immediate Data Destination | * | %|*|*]*]
| | | L
T I I IF'TTTT1
;SUBX |Subtract with extend |({Destination)-(Source)-X Destination }*I*I*I*{*I

| | 1 |
* affected 0 cleared U defined
- unaffected 1 set
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TABLE VI. Instruction set - Continued.

| | | [Condition]
| Mnemonic| Description | Operation | codes |
I | TXINTZTVIC]
I I [ TT1 T
{SWAP {Swap register halves }Register 31:16 Register 15:0 I-;*}*ID:OI
T I I FTTTTI
I TAS |Test and set an operand }(Destination) Tested CC; 1 7 OF [-1*|*]o]O]
I l | Destination P
I I [ TTTTT
| TRAP | Trap ]PC  SSP@-; SR SSP@-;({Vector) PC ‘-:—:—{-{-I
| | |
I | I F'TTTTT
| TRAPV [Trap on overflow |If V then TRAP I-:—E—I—I-:
I | | |
I I I TTTTTT
‘TST |Trap an operand | (Destination) Tested CC I-1*|*lo}0l
I | it
I | ] TTTTT
| UNLK [Unlink [An  SP; SP@+ An I-1-1-1-1-1
| | | RN
= bit number
* affected 0 cleared U defined
- unaffected 1 set
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4.5 Methods of inspection. Methods of inspection shall be specified as follows.

4.5.1 Voltage and current. All voltage values given are referenced to the
microcircuit ground terminal. Currents given are conventional and positive when
flowing into the referenced terminal.

4.5.2 High-voltage (Vzap) test of input protection circuits. One input

terminal of the device under test (DUT) shall be subjected to a voltage pulse of
400 V from a 100 pF source in the following test sequence:

a. Measure Iyy and Iy at one input terminal of the device under tests
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
I7L shall be as specified in table III.

b. Apply the test voltage (Vzap = 400 V) to the same terminal selected for
leakage current measurements. Apply Vzap in a 2-pulse sequence as
follows and in accordance with the test circuit as shown on figure 10.

{1) Input (-) to GND.
(2) Input (*+) to GND.

c. Within 24 hours repeat the Iyy and Iy measurements on the same
terminal as 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-WM-38510. 1In addition, all devices shall be in contact with a
conductive material which shorts all leads together to prevent electrostatic
damage.

6. NOTES

(This section contains information of a general or explanatory nature that may
be helpful, but is not mandatory.)

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

6.2 Table V, test vectors. Table V, forms a part of this detail specification
to the extent that 1s required by 3.5 herein. Table V is a software control
program of the sequence of vectors needed for driving the devices represented in
this detail specification as part of the inspection required by table Il herein.
Table V is generated only when a qualified source exists for this specification.

6.3 Intended use. Microcircuits conforming to this specification are intended
for original equipment design application and logistic support of existing
equipment,
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6.4 Ordering data. The contract or purchase order should specify the following:

a. Complete PIN (see 1.2).

b. Requirement for delivery of one copy of the data (see 4.4) pertinent to
the device manufacturer, if applicable.

c. Requirement for certificate of compliance, if applicable.

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

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

f. Requirement for product assurance options.

g. Requirement for special carriers, lead lengths, or lead forming, if
applicable.

h. Requirement for "JAN" marking.

6.5 Register organization.

A block diagram of the register organization is shown on figure 11.

Data registers. Each data register is 32 bits wide, Byte operands occupy
the 10w order 8 bits, word operands the low order 16 bits, and long operands the
entire 32 bits. The least significant bit is addressed as bit zero; the most
significant bit is addressed as bit 31. When a data register is used as either a
source or destination operand, only the appropriate low order portion is changed;
the remaining high order portion is neither used nor changed.

Address registers. Each address register and the stack pointer is 32 bits
wide and holds a full 32 bit address. Address registers do not support byte sized
operands. Therefore, when an address register is used as a source operand, either
the low order word or the entire long word operand is used depending upon the
operation size. When an address register is used as the destination operand, the
entire register is affected regardless of the operation size. If the operation

size is word, any other operands are sign extended to 32 bits before the operation
is performed.

Stacks and queues.

In addition to supporting the array data structure with the index addressing mode,
the microprocessor also supports stack and queue data structures with the address
register indirect postincrement and preaecrement addressing modes. A stack is a
last-in-first-out (LIFO) list, a queue is a first-in-first-out (FIFQ) 1ist. When
data is added to a stack or queue, it is "pushed" into the structure; when it is
removed, it is "pulled” from the structure. The system stack is used implicitly
by many instructions; user stacks and queues may be created and maintained through
the addressing modes.
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System stack. Address register seven (A7) is the system stack pointer (SP).
The system stack pointer is either the supervisor stack pointer {SSP) or the user
stack pointer (USP), depending on the state of the S-bit in the status register.
If the S-bit indicates supervisor state, the SSP is the active system stack
pointer and the USP cannot be referenced as an address register. If the S-bit
indicates user state, the USP is the active system stack pointer and the SSP
cannot be referenced. Each system stack fills from high memory to low memory.

The program counter is saved on the active system stack on subroutine calls, and
restored from the active system stack on returns. On the other hand, both the
program counter and the status register are saved on the supervisor stack during
the processing of traps and interrupts. Thus, the correct execution of the
supervisor state code is not dependent on the behavior of user code and user
programs may use the user stack pointer arbitrarily.

In order to keep data on the system stack aligned properly, data entry on the
stack is restricted so that data is always put in the stack on a word boundary.
Thus, byte data is pushed on or pulled from the system stack in the high-order
half of the word; the lower half is unchanged.

User stacks. User stacks can be implemented and maintained by employing the
address register indirect with postincrement and predecrement addressing modes.
Using the address register (one of A0 through A6), the user may implement stacks
which are filled either from high memory to low memory, or vice versa. The
jmportant things to remember are:

a. Using predecrement, the register is decremented before its contents are
used as the pointer into the stack.

b. Using postincrement, the register is incremented after its contents are
used as the pointer into the stack.

c. Byte data must be put on the stack in pairs when mixed with word or long
data so that the stack will not get misaligned when the data is

retrieved. Word and long accesses must be on word boundary (even)
addresses.,

6.6 Terminal and pin definition.

The input and output signals can be functionally organized into groups as shown on
figure 3,

Address bus (Al through A23). This 23-bit, unidirectional, three-state bus
is capable of addressing B megawords of data. It provides the address for bus
operation during all cycles except interrupt cycles. During interrupt cycles,
address lines Al, A2, and A3 provide information about what level interrupt is
being serviced while address lines A4 through A23 are all set to a logic high.

Data bus (DO through D15). This 16-bit, bidirectional, three-state bus is
the general purpose data path. It can transfer and accept data in either word or
byte length. During an interrupt acknowledge cycle, the external device supplies
the vector number on data lines DO through D7.

Asynchronous bus control. Asynchronous data transfers are handled using the
following control] signals: address strobe, read/write, upper and lower data
strobes, and data transfer acknowledge. These signals are explained in the
following paragraphs.

Address strobe (AS). This signal indicates that there is a valid address on
the address bus.
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Read/write (R/W). This signal defines the data bus transfer as a read
or write cycle. The R/W signal also works in conjunction with the upper and lower
data strobes as explained in the following paragraph.

Data transfer acknowledge (DTACK). This input indicates that the data
transfer 1s completed. When the processor recognizes DTACK during a read cycle,
data is latched and the bus cycle terminated. When DTACK is recognized during a
write cycle, the bus cycle is terminated.

Bus arbitration control. These three signals form a bus arbitration circuit
to determine which device will be the bus master device.

Upper and lower data strobes (UDS, TDS). These signals control the data on
the data bus as shown in table VII herein. When the R/% line is_high, the
processor will read from the data bus as indicated. When the R/W line is low, the
processor will write to the data bus as shown,

TABLE VII. Data strobe control of data bus.

[ | | ! I
D3 : | { R/W % 08-D15 { DO-D7 I
_ [ ] | [ |
High | High | | No valid data | No valid data
| I | |
| ! ] | 1
Low { Low } High l Valid data bits 8-15 { Valid data bits 0-7 1
] I I I I I
High | Low | High | No valid data | valid data bits 0-7
I | | | I
| i [ | [
Low | High | High | valid data bits 8-15 | No valid data ‘
| | I |
] ] I ]
Low Low | Low | valid data bits 8-15 : Valid data bits 0-7 1
| | |
] [ | | I I
High | Low 1 Low | Valid data bits 0-7 } Valid data bits 0-7 }
| |
| I I I I
Low = High ! Low { Valid data bits 8-15 I Valid data bits 8-15 I

Bus request (BR), This input is wire ORed with all other devices that could
be bus masters. This input indicates to the processor that some other device
desires to become the bus master.

Bus grant (BG). This output indicates to all other potential bus master

devices that the processor will release bus control at the end of the current bus
cycle.

Bus grant acknowledge (BGATK). This input indicates that some other device
has becomeé the bus master. This signal cannot be asserted until the following
four conditions are met:

a. A bus grant has been received.

b. Address strobe is inactive which indicates that the microprocessor is not
using the bus.
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c. Data transfer acknowledge is inactive which indicates that either memory
or the peripherals are not using the bus.

d. Bus grant acknowledge 1is inactive which indicates that no other device is
still claiming bus mastership.

Interrupt control (TPLU, TPLT, TPLZ). These input pins indicate the encoded
priority level of the device requesting an interrupt. Level seven is the highest
priority while level zero indicates that no interrupts are requested. The least
significant bit is contained in TPLO and the most significant bit is contained in

System control. The system control inputs are used to ejther reset or halt
the processor and to indicate to the processor that bus errors have occurred, The
three system control inputs are explained in the following paragraphs.

Bus error (BERR). This input informs the processor that there is a problem
with The cycle currently being executed. Problems may be a result of:

a. Nonresponding devices.

b. Interrupt vector number acquisition failure.

c¢. Illegal access request as determined by a memory management unit.
d. Other application dependent errors.

The bus error signal interacts with the halt signal to determine if exception
processing should be performed or the current bus cycle should be retired.

Reset (RESET). This bidirectional signal line acts to reset (initiate a
system initjalization sequence) the processor in response to an external reset
signal. An internally generated reset (result of a %IKFT instruction) causes atl
external devices to be reset and the internal state of the processor is not
affected. A total system reset (processor and external devices) is the resutt of
external halt and reset signals applied at the same time (see figure 12 herein).

HALT (HALT). When this bidirectional line is driven by an external device,
it wiTT cause the processor to stop at the completion of the current bus cycle.
When the processor has been halted using this input, all control signals are
inactive and all three-state lines are put in their high impedance state.

When the processor has stopped executing instructions, such as in a double bus

fault condition, the halt line is driven by the processor to jndicate to external
devices that the processor has stopped.

Peripheral control. These control signals are used to allow the interfacing
of synchronous peripheral devices with the asynchronous processor, These signals
are explained in the following paragraphs.

Enable (E). This signal is the standard enable signal common to all
peripfieral devices. The period for this output is 10 clock periods {6 clocks Tow;
4 clocks high).

Valid peripheral address (VPA). This input indicates that the device or
region addressed is a family device and that data transfer should coincide with
the enable (E) signal. This input also indicates that the processor should use
automatic vectoring for an interrupt.

Valid memory address (VMA). This output is used to indicate to peripheral
devices TRat there 75 a valid address on the address bus and the processor is
synchronized to enable. This signal only responds to a valid peripheral address
(VPA) input which indicates that the peripheral is a family device,
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Processor status (FCO, FC1l, FC2). These function code outputs indicate the
mode [User or supervisor] and the cycle type currently being executed as shown in
table VIII. The information indicated by the function code outputs is valid
whenever address strobe (AS) is active.

TABLE VIII. Function code outputs.

1 | | | |
| Fc2 | FCl | FcO | Cycle type |
T | | [ I
| Low | Low | Low | (Undefined, reserved) |
| | | | |
| Low | Low | High | User data |
T | | | I
| Low | High | Low | User program |
| | ] | |
| Low | High | High | (Undefined, reserved) |
T | | | |
| High | Low | Low | (Undefined, reserved) |
1 | | 1 I
| High | Low | High | Supervisor data |
| | | | |
| High | High | Low | Supervisor program |
T I [ I I
| High | High | High | Interrupt acknowledge |

Clock (CLK). The clock input is a TTL compatible signal that is internally
buffered for development of the internal clocks needed by the processor. The
clock input shall be a constant frequency.

6.7 Logistic support. Lead material and finish (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 material and finish "C" (see 3.3). Longer length leads and lead forming
shall not affect the PIN,

6.8 Handling. MOS microprocessors should be handled with certain precautions
to avoi amage due to the discharge of accumulated static charge. These NMOS
devices are fabricated with a silicon gate technology, including 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.
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6.9 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 physical variations 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 Generjc-industry
type type
01 68000-6
02 68000-8
03 68000-10

CONCLUDING MATERIAL

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

DLA - ES

Review activities:
Army - AR, MI (Project 5962-1174)

Navy - 0S, SH
Air Force - 11, 19, 85, 99
DLA - ES

User activities:

Army - SM
Navy - AS, CG, MC
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