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MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, CMOS
MONOLITHIC 8-BIT MICROPROCESSOR (FIXED INSTRUCTION)

{INACTIVE FOR NEW DESIGN AFTER DATE OF THIS REVISION.TI

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
CMOS siTicon gate microprocessor. One product assurance class and a choice of case
outlines and lead finishes are provided for each type and are reflected in the
complete part number.

1.2 Part number. The complete part number shall be as specified in MIL-M-38510,
with theé exception that the "JAN" or "J" certification shall not be used.

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

Device type Circuit
01 8-bit fixed instruction microprocessor

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-3

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

Letter Case outline, (see MIL-M-38510, appendix C)
D- “Tea ,‘U X 2 171877, dual-in-Tine package
1.3 Absolute maximum ratings:

Storage-temperature range (Tgpg)- - - - -65°C to *+150°C
Operating temperature range ?TA)- - - - -55°C to +125°C
DC supply-voltage range (Veg - Vpp)
(all voltage values referenced to
Vgs terminal) Vggc < Vpp - - - - = - - - - -0.5 V dc to +13 V dc
Power dissipation per packge {Pp):

Ta = -55 C to +100 C- - - - - =« « - - 500 mW B

Tp = *100°C to *+125°C - - - - - - - - Derate linearly at 12 mW/ C to 200 mW
Device dissipation per output transistor:

TA = -55°C to +125°C- - - - - - - - - 100 mW
Input voltage range, all inputs - - - - -0.5 V dc to Vpp *0.5 V dc
DC input current, any one input - - - - +10 mA
Lead temperature (during soldering):

At distance 1/16 %21/32 inch

{1.59 #0.79 mm) from case for

10 seconds maximum- - - -« - = - - - - 265°C
Maximum junction temperature (Ty3) - - - 150°C
Thermal resistance, junction to case

(Bgg) = = = = = = = = = = = = = - - - 30°C/W

[Beneficial comments (recommendations, additions, deletions) and any T
Ipertinent data which may be of use in improving this document should be |
|laddressed to: National Aeronautics and Space Administration, George C. |
[Marshall Space Flight Center, ATTN: EGO2, Huntsville, AL 35812, by using |
Ithe self-addressed Standardization Document Improvement Proposal (DD Form |
{1426) appearing at the end at the end of this document or by letter. !

FSC 5962
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1.4 Recommended operating conditions. (At Tp = -55"C to +125°C.)
Supply voltage range (Vpp)- - - - - - - - 4.5 V dc to 11 V dc
Supply voltage range (Vggl)- - - - - - - - 4.5 V dc to Vpp
Input voltage range - - - - - - - - - - - Vgg to Ve

1.5 Recommended timing conditions- (At Tp = -55°C to +125°C.)

Maximum clock input rise or fall time
(ty or tg¢, at Voo - 4.5 V dc to
11'V dc and Vpp = 4.5 V dc to 11 V dc)- 0.6 us

Instruction time 1/

At Ve¢ = Vpp = 5 V dc - - - - - - - - 10.7 us
At Veeo = Vpp = 10 V dc- - 4.2 us

Maximum DMA transfer rate:
At V =V =5V dc - -
At VCE = Vgg = 10 Vv dc-

i
1
]
]
1
)

e e - - 190 Kbytes/sec
- - - - - 480 Kbytes/sec

Clock input frequency (fp )} 2/:
At Vec = Vpp = 5 V dc & - T - - - - - DC to 1.5 MHz
At Veec = Vpp = 10 V. dc- - - = - - - - DC to 3.8 MHz
INDEX
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2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the solici-
tation, form a part of this specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of specifications, standards, handbooks, drawings, and pubtications required
by manufacturers in connection with specific acquisition functions should be obtained
from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of this

specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specifications. 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
physicaT dimensions shall be as specified in MIL-M-38510, and herein.

1/ Equals 2 machine cycles at maximum clock frequency for all instructions except
long branch and long skip.
2/ Load capacitance (C_) = 50 pF.
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3.2.1 Terminal connections. Terminal connections shall be as specified on figure 1.

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

3.2.3 Functional description, terms, and symbols. Functional description, terms,
and symbols shall be as specified in 6.5,

3.2.4 Case outline. The case outline shall be as specified in MIL-M-38510 and in
2.3 h

1. erein.

3.3 tLead material and finish. Lead material and finish shall be in accordance with
MIL-M-38510 (see 6.0).

3.4 Electrical performance characteristics. The electrical performance
characteristics shall be as specified in table I, and apply over the full recommended
case operating temperature range, unless otherwise specified.

3.5 Electrical test requirements. Electrical test requirements shall be the
subgroups specified in table 11. 1he electrical tests for each subgroup are described
in table III.

3.6 Microprocessor instruction set. The microprocessor instruction set 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, the country of origin may be omitted from the body of the
microcircuit, but shall be retained on the initial container. The "JAN" or "J"
certification mark shall not be used.

3.8 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manufacturer shall have a manufacturer certification in accordance
with MIL-M-38510 for at least one line. Not necessarily the 1ine producing the device
type described herein.

3.9 Certification. Certification in accordance with MIL-M-38510 is not required
for this device.

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 shaTT Bbe conducted on all devices prior to quality conformance inspection. The
following modifications and additional criteria shall apply:

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

(1) The burn-in test as described in 3.1.10 of method 5004 shall be
performed as indicated. (3.l.11 and 3.1.12 are not required; 3.1.9 is
optional for class B devices.)

(2) For class B devices, dynamic burn-in using the circuit shown on figure 3
or equivalent shall be performed for 160 hours minimum at 125°¢C,

b. The percent defective allowable (PDA) for class B devices shall be 10
percent based on failures from group A, subgroups 1 and 7 (after cooldown)
of 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, failures resulting from pre
burn-in screening may be excluded from the PDA. 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
that lot, and the lot shall be accepted or rejected based on the PDA for the

applicable device class.
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TABLE I. Electrical performance characteristics.
Conditions Limits
Test Symbol -55°C < T, < +125°C Figure wom T Max] Unit
Quiescent device current ISS VCC = VDD =5V 7(a) 0 -500 pA
VCC = VDD =10V 7(a) 0 -1,000 uA
VCC = VDD =13V 7(a) 0 }-1,500 uA
Output Tow drive current I0L VCC = VDD =5YV; V0 =0.4V 0.95 --- mA
VCC = VDD =10 V; V0 =05V 1.70 --- mA
XTAL output low current IOLX VCC = VDD =5YV; Vo =04V 66 --- vA
Output high drive current IOH VCC = VDD =5YV; VO =4.6V -0.23 | --- mA
VCC = VDD =10 V; VO =95V -0.54 | ~--- mA
XTAL output high current IOHX VCC = VDD =5Y; V0 =46V -33 -— uA
Low-level output voltage VOL VCC = VDD =5YV; I0L =0 mA --- 0.2 v
VCC = VDD =10 V; IOL = 0 mA - 0.2 )
High-level output voltage VOH vCc = VDD =5YV; IOH =0 mA 4.8 --- v
VCC = VDD =10 V; I0H = 0 mA 9.8 ——— v
Input low threshold voltage VIL VCC = VDD =5V; VOL = 0.5V; -—- 1.2 v
VOH =45V
VCC = VDD =10 V; V0L =1.0V; -—- 3.0 )
VOH =9.0V
Input high threshold voltage VIH VCC = VDD =5YV; V0L = 0.5V; 3.5 - v
VOH = 4.5V
VCC = VDD =10 V; VOL = 1.0 V; 7.0 --- )
VOH =9.0V
Input high leakage current IIH VCC =Vpp = 13 V; Viy = 13V 7(b) 0 +2,000 nA
Input low leakage current IIL VCC = Vpp = 13 V; Viy = ov 7(b} 0 2,000 nA
High impedance high-Tlevel I Ver = Voa =13V V., =13V 7(c) 0 t+2,000 nA
output Teakage current ZH cc DD IN
High impedance low-level I Vi = Vo =13V V. =0V 7(c} 0 2,000 nA
output leakage current L cc DD IN
Lo¥ clock XTAL output VOLX VCLOCK =1.5V; VCC = VDD = 4.5 - v
voltage 5 V; Ty = 25°C
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TABLE I. Electrical performance characteristics - Continued.

Conditions

Limits

Unit

i i
Test Svmbol -55°C < TA < +125°C Figure Wil WA _1’
High clock XTAL output Voux | Verock = 35 V3 Vee = Vop = N S
voltage 5V; TA = 25°C i
Negative XTAL threshold VTNX VDD =5YV; \SS = GND; .30 12,75 v
voltage : - ) - ) |
VCC = OPEN; ICLOCK 10 wA;
TA = 25°C
Positive XTAL threshold Vopy Voo = Vpp = 6NDs Vgg = OPEN; -.30 | -2.75 1 v
voltage | _ . _ :
ICLOCK = =10 uA; TA = 25°C
Positive clamping input to VIC(pos) Vee = Vpp = GND3 Vgg = OPEN; --- 1.5 v
Vo I = 1mA; T, = 25°C
Negative clamping input to VIC(neg) Vgg = GND3 Ve & Vpp = OPEN; - -1.5 ] ¥
Vss I = 1 mAs Ty = 25°C
Maximum frequency fMAX VCC = VDD =5V 1.5 - MHz
fMAX VCC = VDD =10V 3.8 - MHz
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol -55°g°2é}:12?i125°c Figure Limits Unit
Clock o : Cond A Cond B
ref gna . .
Min j Max [Min [Max
1* TPA tPLH] CL = 650 pF; f =1 MHz 8, 9 | --- 550 |~--- 1300 | ns
2% TPA tPHL] 100 550 | 50 | 300 | ns
g+ |TPB topy | A Yoo T 70V —=- | 550 |--- 300 ns
7** 1TPB tPHL] Cond B: Voo =V =10V 100 550 | 50 {300 | ns
cC DD
o* Memory high- tPLHS’ --- 11,650 [--= [700 [ ns
address byte t
PHLS
2** | Memory Tow- tPLH6’ 140 650 | 70 1400 | ns
address byte ¢
PHL6
» —
_g o* MRD tPLH2 -— 600 |--- [ 350 | ns
-
> | 1** |MRD oy 2 -—- 600 |--- | 350 | ns
v
T o7 [WR t
s PLH3 -—- 550 | --- | 300 | ns
= ——
g) 5% MWR tPHL3 -—— 550 |--- | 300 | ns
[=%
€ | 1% |DATA from toou s --= | 700 |--- [450 | ns
e cPU to BUs | AT
PZL1
o* DATA from tPHZ]’ - 700 {--- 1450 ns
CPU to BUS t
PLZT
o* State code tPLH?’ - 850 [--- | 400 | ns
tonL7
3** Q tPLH89 —— 750 m——— 350 ns
toyLg
o* NO-N2 tPLH4’ --- 11,000 | --- {450 ns
oHLa

* Falling edge of clock pulse.

** Rising edge of clock pulse.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol -55°g°2é;:12?i125°c Figure Limits Unit

Clock S1gnal Cond A | Cond B

ref Min**s | Miness
% Vot gﬁg;\tgrggu touuyr topy |CL = 50 PFs £ =1 MHz 10 50 80 ns
§ THLHT® THHLT |Cond A: Voo = Vpp = 5V 450 1 250 | ns
E 7| INTERRIPT, |ty Cond B: Vo = Vpp = 10V 50 % | ns
% th 2 300 200 ns
é 3* | WATT touLa 100 150 ns
E 1%* | EF ts 3 tsha 70 100 ns
tHLH3’.tHHL3 350 200 ns
CLEAR puise width tyL2 500 250 ns
CLOCK pulse width tNLl’ tNH1 250 110 ns

* Falling edge of clock pulse.

** Rising edge of clock pulse.

**%* These 1imits are the minimum setup and hold times and pulse widths required for system design.
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c. Interim and final electrical parametérs shall be as specified in table II,
except interim electrical parameters test prior to burn-in is optional at
the discretion of the manufacturer.

d. The constant acceleration test per 3.1.4 of method 5004 shall be performed
using test condition D.

TABLE II. Electrical test requirements.

IMIL-STD-| [Subgroups |
| 883 | MIL-STD-883 |tgb1e 111)1
| method | test requirements T"tTass B |
| | | devices |
1 [Tnterim electrical parameters T 1,7 b
| [(pre burn-in) (method 5004) |(optional)l
! | [ [
| TTnterim eTectrical parameters I N/7A |
| 5004 | {(between 2 static burn-ins and between | [
} |static test II and dynamic burn-in) | }
|
| TFinal electrical test parameters [1%,2,7% |
| | {method 5004) 18(+125° ¢ |
| | | only) |
| [Group A test electrical tests [1,2,48*%*,7,1
| ] 18,9%*%,10*%*]
| | | !
| [Group B electrical parameters I None |
| | l [
! IV7ap [ 4.5.3 |
| ! | |
| 5005 [Group C end-point electrical parameters| 1,2,7,8 T
| |
! TAdditional electrical subgroups | None I
5 | for group C periodic inspections ] }
| [EGroup D end-point electrical parameters] 1,2,7,8 1
|

| |
* PDOA applies to subgroups 1 and 7/ (see 4.2b).
**These subgroups are used for initial QCI only (see 4.4.1b and 4.4.1f).

4.3 Qualification inspection. Qualification inspection is not required.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-I8BI0.  TInspections 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). Generic test data {(see 6.7) may be used to satisfy the
requirements for groups C and D inspections. Quality conformance inspection shall be
Cﬂmp]eged on the specific devices covered by this specification before they are
shipped.

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

a. Tests shall be as specified in table II herein.
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b. Subgroups 4, 5, and 6 of method 5005 of MIL-STD-883 shall be omitted.

¢. Instruction mnemonies for the functional tests of subgroups 7 and 8 and
switching tests of subgroups 9, 10, and 11 shall be as specified in table
Iv.

d. Test vectors for subgroups 7 through 11 shall be as defined in table VI.
(See 6.2).

e. For class B devices, subgroups 9 and 10 shall be performed only during
initial OCI.

f. The output/load circuit for subgroups 7 through 11 shall be as shown on
figure 4.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table I
of method 5005 o L-3TD-883 and as follows:

a. Subgroup 7 shall be added to the group B inspection requirements for class
B devices and shall consist of the test, conditions, and limits specified
in 4.5.3. The LTPD for this subgroup shall be 20.

4.4,3 Group C and D inspection. Groups C and D inspections shall consist of the
test subgroups and L1PD values shown in table 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 herein.
b. Steady-state life test {method 1005 of MIL-STD-883) conditions:

(1) Use the circuit shown on figure 3.

(2) Tp = *125°C, minimum.

c. Additional electrical subgroups as specified in table 1I shall be added to
the group C inspection requirements for class B devices.

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

4.5 Methods of examination and test. Methods of examination and tests shall be as
specified as specified follows:

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
Vgg terminal. Currents given are conventional and positive when flowing into the
referenced terminal.

4,5.3 High voltage (V test of input protection circuits. Unless otherwise
specified, four input terminals of the device under test (DUT) shall be subjected to
a voltage pulse from a 100 pF source charged to 400 V. This destructive test shall
be conducted as follows using the test circuit on figure 5:

a. Select one input terminal from each of the following groups:

(1) CLOCK (pin 1).

(2) DME-TIN, DWA-OUT, TNTERRUPT (pins 36, 37, 38).

{3) DATA BUS (pins 8 through 15).

(4) A11 other inputs (pins 2, 3, 21, 22, 23, 24).

b. Measure Iyy and IIL at the selected terminals of the DUT at 25°C. Also
measure Igg at 25 C with Veeo = Vpp = 13 V dc. These measurements
shall be made in accordancé with table III herein. The test limits shall

be as specified in table III.
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Clock ] 1®# ~ 40 vOD

Controt { War = 2 39 3 XTAL
| Clewr T 3 38 3 OMA In

Q s ' 37 3 BMA Out \ 1/0
State sC1 3 s 36 {3 interrupt Requests
Codes {sco s 35 [ MWR

MRD (1 7 34 TRPA Timng

BUS? . 8 3B TPS } Pulses

BUS6E . 9 32 [ MA?

BUS S 10 31 [ Mas
Data ( BUusS4 (1 30 [ MAS , Memory
Bus BUSI 312 29 {0 MA4 Address

BUS2 C113 28 T MA3

BUS 1 [—]14 27 [T MA2

BUso (315 26 [T MA1

vCC 316 25 3 MAO

N2 —117 24 [ EF1
Ifo] { N1 —]18 23 [ EF2 l lle)
Select | NO (19 2 [ EF3 Flags

vss [320 21 EFa )

FIGURE 1. Terminal connections.
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STATE
MEMORY ADDRESS LINES ~ CONTROL /O FLAGS /O AEQUESTS  CODES
—
MAL  MA3  MAS  MA7 wAIT EFi €3 oua SR
MAQ | MA2 | MA4 | MAG I CLEARI XTAL cv.ocxl EF2 | EF4 IN INTERAUPT OUT SCOSCH
25 26 27 28 29 30 31 32 3 2 39 | 24 23 22 21 38 36 37 6§
A 4 4 4 4 4 2 Y ¥ A v VY EVY Y 4 y A4

P
FF Q

MU X
CONTROL LOGIC b 34TPA
i 33TPA
TIMING
bt 35 MWR
{8) 7(5) l—- 7 MROD

(16)
AL16) 1
frmeee |7 N2
_ N ————t |8 Nt 10
(‘ b 1950 COMMANDS
R(O).1 | RIOYN.O .
: REGISTER
R(1.1 R(1".0 ARRAY
INCR/
DECR R(Z').l R(Z').O
: z
. R(9). A nd
(16) R(9).4 (9.0 ndl
RA) | RAIO LY
’ T CE——
: : "
R(E)I | R(E).O “
AF11 | AFLO

B1-DIRECTIONAL OF (1
DATA BUS ) L — .
@
suso| @ @ E—,

) —,
So—

0
B8usS-t
14 (8) ] X
8US-2 @
13 C———
8ys-3 -

12 2 L e L R L e il s e drida i L U
BUS-4
1
BUS-5
10 Vcc" 16

BuUS-6
9 VDD— 40
BUS-7 Vgg— 20
8

ALU

§§&§\ NRHRRRNNRN \\\g&\\i\‘\

FIGURE 2. Functional block diagram.
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CLOCK
INPUT

8-bit
BINARY
COUNTER

QuTPUT

ENABLE

3-STATE

BUFFER

VDD o

FIGURE 3.

o”

] VDD 40
2
3 39
SEE (38
4 NOTE({ 37
5)SEE_ 3 36
]NOTE
e
35
7
8 34
9
10 D.U.T. 33
n
12 32
13
14 31
15
30
16 VCC 29
17 28
18 27
19 2
25
24
23
20 VSS 22
2

Dynamic burn-in and operating life test circuit.
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OUTPUT OF *
D.U.T.

2 ML —
MIN. “T> 50pF

l
l

FIGURE 4. Qutput load circuit for functional and switching tests.
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v

ZAP

100 pF.

p—ry
nonon

= 400 V charge on Cl.

0 M2 < RT < 50 Ma.
1.5 kilohms.

Hg-wetted "bounceless" relay

Modes for high voltage test.

D.U.T.

Mode + Terminal - Terminal
1 VDD Input
2 Input VSS
3 Input Associated output
4 Associated output Input

FIGURE 5. High voltage (VZAP) test circuits.
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Voo vVee
v
DD\ vpuTs P 3
> ‘
Vss

Vss

(a) Quiescent device current

Voo Vec
INPUTS bt
Voo -] NOTE
‘\,_@., - MEASURE INPUTS
) SEQUENTIALLY
Vss -]

TO BOTH Vpp AND Vss

CONNECT ALL UNUSED

‘ INPUTS TO EITHER
VDD OR Vsg

vss

(b) Input leakage current

Vl‘)D Vee
&
— - OUTPUTS
Voo
: (o]
3-STAT_'§_ Vss
OUTPUTS

DISABLED 7T NOTE
I MEASURE OUTPUTS
SEQUENTIALLY

[Foncs DEVM#E"‘ CONNECT ALL UNUSED

INTO DMA 0T INPUTS TO Vpp OR Vss
STATE

(c) High-impedance output leakage current

FIGURE 6. DC paramete: test circuits.
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TABLE IV. Instruction sequence mnemonics - Continued.

FOOTNOTES (for all sequences):
1/ Expressions in parentheses indicate that signals shall be applied to inputs as

follows:
D/I = DMA-IN
D/0 = DMA-QUT

EF = EFT1, EF2, EF3, or EF4
INT = INTERRUPT
= WAIT

The clock cycle at which the signal is applied is indicated in the vectors of
table V.

2/ The instruction "CLEAR" followed by a number indicates application of that number

of pulses to the CLEAR input. A1l other instructions are mnemonics as listed in
table VI,
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TABLE v, Functional vector patterns.

Table VI, not printed herein, is a computer-generated Tlisting for
use with table III. Each vector identifies activity states by pin
number. See Section 6 for information on obtaining the complete
table in compatible output format.

NOTES:

1. The vectors are divided into patterns or sequences, each corresponding
to one of the instruction sequences of table V. The main functional
test consists of 13 sequences designated by single digits or letters
from O through C. There are also 3 special sequences with two-letter
designations. The vectors of each pattern are numbered separately,
starting with vector 1. The number of vectors in each pattern are as

follows:
No. of vectors No. of vectors
Sequence in pattern Sequence in pattern
AC 1032 5 1032
1T 919 6 1024
MF 1032 7 1024
0 1025 8 1024
1 1032 9 1024
2 1024 A 1032
3 1032 B 1031
4 1032 C 978

Sequences AC, IT, and MF are independent and shall be used for the
applicable tests of subgroups 7 through 11 as specified in table III.
Sequences 0 through C shall be run consecutively in the order listed
above; between sequences, the specified voltages shall continue to

be applied to VCC’ VDD’ and VSS’ and the clock shall be stopped.

2. Sequence IT consists of a series of independent sets of vectors. The
following is a correlation of the vectors with the instruction sequence

of table V:
Vectors Instructions Vectors Instructions
1-161 1-10 621-701 39-42
162-322 11-20 702-814 43-48
323-451 21-28 815-919 49-54
452-620 29-38
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c. Vzap is applied to the DUT in the four modes (see figure 5) for group 1
ana 2 terminals, using XTAL {pin 39) for group 1 and SCl1 (pin 5) for group
2 as the associated outputs. For group 3 and 4 terminals, Vypp is
applied only in modes 1 and 2. In all cases, Vypp is applied gy charging
Cl to Vzpp with S1 in position 1 and then switching to position 2.

d. Within 24 hours, repeat the Igg measurement and the IIE and I{¥
measurements on the same four terminals as performed above. a DUT
exhibits leakage currents in excess of the specified 1imits at this time,
it is defective.

4.5.4 Quiescent supply current (Igg) test. When performing quiescent supply
current measurements (Igg), the meter shall be placed so that all currents flow
through the meter, as shown on figure 6(a}).

4.6 Data reporting. When specified in the contract or purchase order, a copy of
the following data, as applicable, shall be supplied:

a. Attributes data for all screening tests {see 4.2) and variables data for
all dynamic burn-in, and steady-state life tests (see 3.5).

b. The quality conformance inspection data (see 4.4).
c. Final electrical parameters data (see 4.2c.).
5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIT-N-385T0." These devices require electrostatic protection.

6. NOTES

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

6.2 Test vector table. Table IV which forms a part of this specification, is not
printed herein because of its extreme length; and, even when presented as hard copy,
it requires conversion to on-line format. When the sequence of vector groups is
needed for testing devices as part of inspection, it should be obtained in a form
compatible with test system architecture (magnetic tape format usually preferred).

The preparing activity (or Defense Electronics Supply Center, as its agent) may be
consulted for information on obtaining the complete table in compatible output format.

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 acquisition document should specify the following:

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the data (see 4.6) pertinent to
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, 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 requirements shall not affect the part number. \Unless

otherwise specified, these requirements shall not apply to direct purchase
by or direct shipment to the Government.
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6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitTons used herein (including terms and symbols for device terminals) are
defined in MIL-M-38510, MIL-STD-1331, and as follows:

Data bus {BUS 0 to BUS 7). The eight bidirectional data bus lines are used for
Iransferring data between the memory, the microprocessor and I/0 devices.

I/0 lines (NO to N2). These lines are activated by an I/0 instruction to signal
The 170 control Jogic of a data transfer between memory and I/0 interface. These
lines can be used to issue command codes for device selection codes to the I/0
devices (independently or combined with the memory byte on the data bus when an
I/0 instruction is being executed). The N bits are low at all times except when
an I/0 instruction is being executed. During this time their state is the same
as the corresponding bits in the N register. The direction of data flow is
defined in the 1/0 instruction by bit N3 {(internally) and is indicated by the
level of the MRD signal.

MRD = Vcc: Data from I1/0 to CPU and memory.
WRU = Vgg: Data from memory to I/0.

Flags (EFT to EFZ). These inputs enable the I/0 controllers to transfer status
information to the processor. The levels can be tested by the conditional branch
instructions. They can be used in conjunction with the INTERRUPT request line to
establish interrupt priorities. These flags can also be used by 1/0 devices to
"Call the attention" of the processor, in which case the program must routinely
test the status of these flag(s). The flag(s) are sampled at the beginning of
every Sl cycle.

1/0 requests (INTERRUPT, DWA-IN, DMA-TUT). These inputs are sampled by the
microprocessor at the falling edge of clock pulse 7 in the S1, S2, and S3 states.

Interrupt action: X and P are stored in T after executing current instruction;
designator X 1s set to 2; designator P is set to 1; interrupt enable is reset
to O {inhibit); and instruction execution is resumed. The interrupt action
requires one machine cycle (S3).

DMA_action: Finish executing current instruction; R(0) points to memory area
??r)aata Transfer; data is loaded into or read out of memory; and increment
R(0).

NOTE: In the event of concurrent DMA and INTERRUPT requests, DMA-IN has
priority followed by DMA-OUT and then INTERRUPT.

State code lines (SCO, SC1). These outputs indicate that the CPU is: (1)
fetching an instruction, or (2) executing an instruction, or (3) processing a
DMA request, or (4) acknowledging an INTERRUPT request. The levels of state
code are tabulated below. All tates are valid at TPA INTERRUPT request. The
levels of state code are tabulated below. A1l states are valid at TPA

H = Vcc, L = VSS.

State code lines

} State type } SCI 1 SCO }
| | "1
| SO (Fetch) | L | L |
} S1 (Execute) : L } H :
I S2 (DMA) : H { L :
i S3 (Interrupt) E H i H i
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Timing pulses (TPA, TPB). These outputs are positive pulses that occur once in
each machine cycre [1PB Tollows TPA). They are used by 1/0 controllers to
interpret codes and to time interaction with the data bus. The trailing edge of
TPA is used by the memory system to latch the higher-order byte of the 16-bit
memory address. Operation near the maximum frequency may require external delay
of the TPA pulse for proper operation. TPA is suppressed in IDLE when the CPU is
in the load mode.

Memory address lines {MAO to MA7). The higher-order byte of a 16-bit memory
address appears on the memory address lines MAO-7 first. Those bits required by
the memory system may be strobed into external address latches by timing pulse
TPA. The low-order byte of the 16-bit address appears on the address lines after
the termination of TPA. Latching of all eight higher-order address bits would
permit a memory system of 64K bytes.

Write pulse (MAR). This output is a negative pulse appearing in a memory-write
cycle, after the address lines have stabilized.

Read level (MED). A low level on MRD indicates a memory read cycle. It can be
used To control Three-state outputs from the addressed memory which may have a
common data input and output bus. If a memory does not have a three-state
high-impedance output, MRD is useful for driving memory/bus separator gates. It
is alsoc used to indicate the direction of data transfer during an I/0 instruction.

Q output (Q). This is a single bit output from the CPU which can be set or reset
under program control. During SEQ or REQ instruction execution, Q is set or
reset between the trailing edge of TPA and the leading edge of TPB.

Clock input (CLOCK). This is an input for an externally generated single-phase
CTock. See 1.2.5.1 for recommended clock frequencies. The clock is counted down
internally at 8 clock pulses per machine cycle.

Crystal (XTAL). This connection is used with the clock input terminal, for an
external crystal, if the on-chip oscillator is utilized. The crystal is
connected between terminals 1 and 39 (CLOCK and XTAL) in parallel with a
resistance (10 megohms typical). Frequency trimming capacitors may be required
at terminals 1 and 39. Recommended crystal characteristics are as follows:

Resonance - - - - - - - - - - Parallel

Cut - - -~ = = = = = = = - - =~ AT

Load capacitance- - - - - - - 15 pF

Q - - = = = = = = - - - - - - 50 K minimum

Control 1ines (WATT, CLEAR). These input lines provide four control modes as
Tisted in the following truth table:

T | I |
{ TLEAR } WEIT : MODE {
| 1 | |
| L | L | Load |
| L | H | Reset

! H | L | Pause |
: H | H : Run }

|

The function of the modes are defined as follows:

Load: Holds the CPU in the IDLE execution state and allows an I/0 device to
{oad the memory without the need for a "bootstrap" loader. It modifies the
IDLE condition so that DMA-IN operation does not force execution of the next
instruction.
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Reset: Registers I, N, Q are reset, IE is set and 0's (V s) are placed on

The data bus. TPA and TPB are suppressed while reset is Ee]d and the CPU fis
placed in S1. The first machine cycle after termination of reset is an
initialization cycle which requires 9 clock pulses. During this cycle the CPU
remains in S1 and registers X, P, and R{(0) are reset. INTERRUPT and DMA
servicing are suppressed during the initialization cyle.

The next cycle is an SO, S1, or an S2 but never an S3. With the use of a 71
instruction followed by 00 at memory locations 0000 and 0001, this feature may
be used to reset IE, so as to preclude INTERRUPTS until ready for them.
Power-up reset can be realized by connecting a buffered RC network to CLEAR.

Pause: Stops the internal CPU timing generator on the first negative
high-to-low transition of the input clock. The oscillator continues to
operate, but subsequent clock transitions are ignored.

Run: May be initiated from the pause or reset mode functions., If initiated
Trom pause, the CPU resumes operation on the first negative high-to-low
transition of the input clock. When initiated from the reset operation, the
first machine cycle following reset is always the initialization cycle. The
initialization cycle is then followed by a DMA (S2) cycle or fetch (SO) from
location 0000 in memory.

Power supply inputs (Vpp, Vss, Vcg). The internal voltage supply Vpp is
isolated from the inpu%/output VOQtage supply Vcc so that the processor may
operate at maximum speed while interfacing with various external circuit
technologies, including T2L at 5 volts. Vee must be less than or equal to
Vpp. A1l outputs swing from Vgg to Vgc. The recommended input voltage
swing is Vgg to Vgg.

6.6 Logistic support. Lead materials and finishes (see 3.3), are inter-
changeabTe. 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 part
number.

6.7 Generic test data. Generic test data may be used to satisfy the requirements
of 4.4.3. Group C generic test data shall be on date codes no more than one year old
and on a die in the same microcircuit group (see appendix E of MIL-M-38510) with the
same material, design and process and from the same plant as the die represented.
Group D (see 4.4.3) generic data shall be on date codes no more than one year old and
on the same package type (see terms, definitions, and symbols of MIL-M-38510) and
from the same plant as the package represented. The vendor is required to retain the
generic data for a period of not less than 36 months from the date of shipment.

6.8 Substitutability. The cross-reference information below is presented for the
convenience oF users. HWMicrocircuits 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 temper-
ature 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 Generic-industry
type type
01 1802D

6.8 Handling. CMOS microcircuits should be handled with certain precautions to
avoid damage due to accumulation of static charge. These CMOS 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, tools, and personnel.

57



MIL-M-38510/470A(NASA)

c. Do not handle devices by the leads.
d. Store devices in conductive carriers or conductive foam.

e. Avoid use of plastic, rubber, or silk in areas where CM0S devices are
handled.

f. Maintain relative humidity above 50 percent.

6.10 Ordering guidance. Since the qualification and certification requirements
have been removed From the specification, orders may be placed immediately.

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

Custodian: Preparing activity:
NASA - NA : NASA - NA

(Project 5962-K646)

Review activity:

DLA - ES
Agent:
DLA - ES
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