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1. SCOPE

1.1 Scope. This drawing forms a part of a one part - one part number documentation system (see 6.6 herein). Two
product assurance classes consisting of military high reliability (device classes B, Q, and M) and space application
(device classe; S and V), and a choice of case outlines and lead finishes are available and are reflected in the Part
or Identifying Number (PIN). Device class N microcircuits represent non-JAN class B microcircuits in accordance with
1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices". When
available, a choice of radiation hardness assurance (RHA) levels are reflected in the PIN.

1.2 PIN. The PIN shall be as shown in the following example:

5962 - 89462 fo1] L v X
] | -t T
1 | e I Ll —L
Federal RHA Device Device Case Lead
stock class designator type class outline finigh
designator (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)
\ / (see 1.2.3)

\/
Drawing number

1.2.1 Radiation hardness assurance (RHA) designator. Device classes M, B, and S RHA marked devices shall meet the
MIL-M-3 510 specified RHA levels and shall be marked with the appropriate RHA designator. Device classes Q and V RHA
marked -:evices shall meet the MIL-1-38535 specified RHA levels and shall be marked with the appropriate RHA
designator. A dash (~) indicates a non-RHA device.

1.2.2 Device type(s). The device type(s) shall identify the circuit function as follows:

Device_type Generic_number Circuit function Speed
[a}} 68HCD00-8 16-bit fixed instruction microprocessor 8 MHz
02 68HC000-10 16-bit fixed instruction microprocessor 10 MHz
03 68HC000-12 16-bit fixed instruction microprocessor 12.5 MH2
04 68HC001-8 8/16-bit fixed instruction microprocessor 8 MH2z
05 68HC001-10 8/16-bit fixed instruction microprocessor 10 MHz
06 68HC001-12 8/16-bit fixed instruction microprocessor 12.5 MHz

1.2.3 Device class designator. The device class designator shali be a single letter identifying the product
assurance level as follows:

Device class Device requirements documentation

M Vendor self-certification to the requirements for non-JAN class B
microcircuits in accordance with 1.2.1 of MIL-STD-883

Bor S Certification and qualification to MIL-M-38510
Q or V Certification and qualification to MIL-1-38535

1.2.4 case outline(s). The case outline(s) shall be as designated in MIL-STD-1835 and as follows:

Outline Descriptive Package
letter designator Terminals style
U CMGA2-P68 68 Grid array
X CQCCT1-N68 68 square leadless chip carrier
Y CDIP1-T64 64 bual-in-Line
z See figure 1 68 Leaded chip carrier

1.2.5 Lead finish. The lead finish shall be as specified in MIL-M-38510 for classes M, B, and § or MIL-1-38535 for
classes @ and V. Finish letter "X" shall not be marked on the microcircuit or its packaging. The "X" designation is
for use in specifications when Lead finishes A, B, and C are considered acceptable and interchangeable without

preference.
STANDARDIZED SIZE 5962-89462
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
2

DESC FORM 193A
JuL 9l

B S004708 0004809 k55 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



1.3 Absolute maximum ratings. 1/

Supply vottage range (Vcc)

. e e e e e e e e e e e e e e e s e s . 0.3V dc to +6.5 V dc
Case operating temperature range (Tc) e e e e e e

..... e e o e . . . . =55°C to +125°C

Storage temperature range (T g e e e e e e e e e e e e e e e e e .. . . =65°C to +150°C
Maximum power dissipation (P § e e e e e e e e e e e e e e .. ... D28 W
Junction temperature (T;)) . . ... ... e e e e e e e e e e e e . .. . #150°C
Thermatl resistance, junction-to-case (euc)
Case 2 . . . ..... e e e e e . [ M ]
Cases U, X, and Y e e e e e e e e e e e e e e e e e e e e e e e eea e . . See MIL-STD-1835
1.4 Recommended operating conditions.
Supply voltage range (Vo) . . o . o . o oL Lo ol ... 4&S5Vvdc to S 5 V dc
High level input voltage range (logic imputs) (Vy) . . . . ... ... ... .. 2.0 ¥ dc to V.,
Low level input voltage range (logic inputs) ‘Vng e e e e e e e e e e . . . GND-O. 3 to 0.8 V dc
Minimum high level output voltage (V> . . . . . . . . . ... ... -« Vee -0 75 V dc
Maximum low Level output voltage (Vosy e e e e e e e e e e e B ¢ N g
Frequency of operation:
Device type 01, 04 . . . . . . . . . . i i i i e e it i e e s i e . &0 to 8.0 MHZ
Device type 02, 05 . . . . . . . . . .. o ... e e e e e e e e e e . . . &.0 to 10.0 MHz
Device type 03, 06 . . . . . e e e e e . .. .. . 4.0 to 12.5 MMz
Case operating temperature range (Tc) e e e e e e e - . . .. =55°C to +125°C
1.5 Digital logic_testing for device classes Q and V.
Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) . . . . . e e e e .« -« « . . XX percent 2/

2. APPLICABLE DOCUMENTS

2.1 Government specifications, standards, bulletin, and handbook. Unless otherwise specified, the following
specifications, standards, bulletin, and handbook of the issue listed in that issue of the Department of Defense Index

of Specifications and Standards specified in the solicitation, form a part of this drawing to the extent specified
herein.

SPECIFICATIONS
MILITARY
MIL-M-38510 ~ Microcircuits, General Specification for.
MIL~-I-38535 - Integrated Circuits', Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-480 - Configuration Control-Engineering Changes, Deviations and Waivers.
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-1835 -  Microcircuit Case Outlines.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).
HANDBOOK
MILITARY
MIL-HDBK-780 - Standardized Military Drawings.

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

1/ Stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation at the

maximum levels may degrade performance and affect reliability.
2/ Values will be added when they become available.
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2.2 order of precedence. In the event of & conflict between the text of this drawing and the refersnses sited
herein, the text of this drawing shatl take precedence. :

3. REQUIREMENTS

3.1 ltem requirements. The individual item requitements for device class M shall be in sscordance with 1.2.1 ot
MIL-STD-B83, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices” and &s spetified
herein. The individusl item requirements for device classes B and $ shall be in accordence with R1L-N-38510 and e
specified herein. For device classes B and 5, a full electrical characterization table for each device type shall be
included in this SMD. The individual item requirements for device classes @ snd V shall be in accerdance with
MIL-1-38535, the device manufacturer's Quality Mansgement (OM) plan, and as specified herein,

3.2 Design, construction, and physical dimensions. The design, construction, #nd physical dimensions shall be s
specified in MIL-M-38510 for device classes M, B, and 5 and MIL-1-38535 for device classes @ and V and herein.

3.2.1 Case outline(s). The case outline(s) shall be in accordance with 1.2.4 herein snd figurse 4.
3.2.2 Terminal connections. The terminal connections shall be as specified on figure 2.
3.2.3 Block disgram. tThe block diagram shall be as specified on figure 3.

3.2.4 Radiation exposure circuit. The radiation exposure circuit shall be specified wher aveilable.

3.3 Electrical performance characteristics and postirradiation paremetet linils. Unless othervise specified
herein, the etectrical performance characteristics and postirradiation paramster Lisits are & specified in table I
and shall apply over the full case operating temperature range.

3.4 E ectrical test requirements. The electrical test requirements shall be the subgroups specified 1n table i1.
The elec-rical tests for each subgroup are defined in table I.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. Marking for device clLusas ¥ shall be 1h
accordan - with MIL-STD-883 (see 3.1 herein). In sddition, the manufacturer's PIN may also be Marked as Listetd in
MIL-BUL-103. Marking for device classes B and S shall be in accordance with MIL-M-38510. Marking for device classes
Q and V .hall be in accordance with MIL-1-38535.

3.5.1 certification/compliance mark. The compliance mark for device class M shall be a "C" as required in
MIL-STD-883 (see 3.1 herein). The certification mark for device classes B and S shall be a "J" or "JAN" es requifed
in MIL-M-38510. ‘The certification mark for device classes Q and V shall be a "OML" as required in MiL-1-38535.

3.6 Certificate of compliance. For device tlass M, & certificate of compliance shall be required from a
manufacturer in order to be Listed as an approved source of supply in MIL-BUL-103 (see 6.7.3 herein). For device
classes Q@ and V, a certificate of compliance shall be required from a QML-38535 Listed manufacturer in order te supply
to the requirements of this drawing (see 6.7.2 herein). The certificate of compliance submitted to DESC-EC prior to
Listing as an approved source bf supply for this drawing shall affirm that the manufacturer's product meets, for
device class M the requirements of MIL-STD-883 (see 3.1 herein), or for device clasaes Q and V, the requirements of
MIL-1-38535 and the requirements herein.

3.7 cartificate of conformance. A certificéte of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) or device classes B and S in MIL-M-38510 or for device classes @ and V in MIL-1-38535 shall be provided
with each lot of microcircuits delivered to this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-EC of change of product
(see 6.2 herein) involving devices scquired to this drawing is required for any change as defined in MIL-STD-4BO.

3.9 Verification and review for device class M. Ffor device class M, DESC, DESC's sgent, and the acguiring activity
retain the option to review the manufacturer's facility and applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

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

2.11 Serialization for device class §. ALL device class S devices shall be serialized in accordance with

MIL-M-38510.
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f
TABLE I. Electrical performance characteristics.
T T T T 7T T T -
| | | ! I , Lo
Test | symbol | Conditions | bevice | Group A | Limits | unit
| | -55°C = T, = +125°¢C | type |subgroups } T —
] 45VEV, S55V | | | | |
| unless otherwise specified | ! | min | mMax |
l L [l Il ] 1
I ] T ' { T
i i 1,2,3 . v \']
Input high voltage Vin Aggl ALl inputs L; ALl i .2, ! 2.0 E cc
Input low voltage IVIL | | AWl | 1,2,3 |6ND-0.3 | 0.8 v
: : T ——t % %
output high voltage, Vou | Vee = 4.5V, | Igy = 400 pA | ALL | 1,2,3 (Ve - | LoV
A1-A23, AS, BG, DO-D15, Vig=0.8V, 0.75
E, FCO-FC2, LDS, R/W, 2.0V
UDS, VMA
Output low voltage, Vo | Veg = 4.5V, Ig = 1.6 m i ALl ] 1,23 0.55 | v
HALT i | vy = 0.8, | | { | ! |
: 1 20v | % : . i :
Output low_voltage XOL = 3.2 mA ALl 1,2,3 0.55% v
A1-A23, BG, FCO-FC2
Output low voltage Ig, = 5.0m ALL 1,2,3 0.55 v
RESET
output low voltage _ Lo, = 5.3 mA ALL | 1,23 0.55 v
E. AS, DO-D15, LDS, R/M |
UDS, VMA [
i
.
Three-state (off- Irs1 Viy = 0.5V, 2.4V ALL I 1,2,3 20 LA
state) input current |
AS, A1-A23, DO-D15, l
FCO-FC2, LDS, R/, |
UDS, VMA | |
1 { i
1 T 1]
Input leakage current; Iy Viy =55V ALL | 1,2,3 2.5 HA
BERR, _BGACK, BR,_DTACK, |
CLK, IPLO-IPLZ2, VPA |
I
i
Input leakage current; | | ALL | 1,2,3 | 20 | A
HALT, RESET | { | [ |
% . : -t el M
Current dissipation 1 Vee = 55v 1/ | f =6 Muz ALL i 1,2,3 40 mA
—]
f = B MHz ALl 1,2,3 42
f = 10 MHz 02,03 1,2,3 ’ 45
05,06
f =12.5 MHz 05,06 1,2,3 50
Input capacitance ICon | Viy = 0V, frequency = 1 MHz, | AaLtL 4 | | 20 | pF
Te = +25°C, see 4.4.1¢
Functional tests See 4.4.1b ALL 7,8
1
See footnotes at end of table.
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T
TABLE I. Electricat performance characteristics - Continued.
—_— T T T T T !
1 | |wave- | | |
Test | Symbol | Conditions form Device | Device | Device | Unit
| | -55°c=T71.= +125°C |number |Group |type 01,04 |type 02,05 |type 03,06 |
| | 4.5V=y, =55V |(see A sub- 8 MH2 10 MHz 12.5 MHz
I | unless SEherwise | figure |groups {
| specified | %) Min | Max | Win | Max | Win | mMax |
- : 'r —i - }
frequency of | ¢ | Mg = 4.5V | --—— 19,10,11] 4.0 8.0f 4.0] 10.0] 4.0] 12.5] MHz
operation | ] C_ = 70 pf for HALT, ] ] i | | ] | !
1 { 130 pf all others |- 1 1 } + + } 1
Cycle time |tcyc | 11 9,10,11‘125 {250 |100 |250 80 250 | ns
HEYS | see figure 4 r —t— —t
Clock pulse width T | | 2 9,10,111 55 ‘125 | 45 [125 35 ‘125 | ns
(measured from = } 1 } t t
1.5V to 1.5V ten | ‘ 3 9,10,11] 5% |125 45 |925 35 |125 ns
for 12 MH2) |
| 1
1 ¥
Clock fall time tes ] | & 19,10,11 10 10 5 ns
1 1
1 P“ T
Clock rise time Ite, | | S 9,1G,11| | 10 | 10 | | 5 ns
] |- - f—— -
Clock low to address |tc .y | 6 92,10,11 70 &0 35 ns
valid |
1
Clock high to FC teurcy 6A  [9,10,1 70 60 55 | ns
valid
Clock high to t 7 2,10,11 80 | 70 60 ns
address, data bus CHADZ 2/ ’
high impedance
(maximum)
Clock high to t | 8 9,110,711} 0O 0 1] ns
address/FC invalid CHAF1 | 3/
(minimum) |
{
— N
Clock high to AS, tensL | 9 9,10,11] 0 | 60 o0 | S5 0 |55 | ns
DS asserted | &/ 5/ s/ 3/
i
— ¥
Ctock high to AS, t | 9,10,11 |
DS negated CHSLn i 6/
1
p— 1 T
Address valid to AS, |tauq | 11 9,10,11} 30 20 0 | ns
DS asserted (read)/ | 7/ |
AS asserted (write) | |
—— = t
fC valid to AS, DS teevsL 11A 9,10,11| 60 50 40 ns
asserted (read)/ B 7/
AS asserted (write) 8/
Clock low to AS, DS |t oy 12 2,10,1 70 55 50 | ns
negated &/
AS, DS negated to touaF1 13 9,10,11| 30 20 10 ns
address/FC invalid 7/
8/
1
see footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
T ] T 1 1 T
| | |wave- l n |
Test | Symbol | conditions |form Device | Device | Device | umt
| | -55°C ST = +125°¢C {nusber |Group |type 01,04 |[type 02,05 type 03,06 |
| 4.5VSV =55V (see A sub- 8 MHz 10 MHz 12.5 MHz |
unless ogherwise figure |groups
specified 4) Min | max | Min | max | Min | Max
1
j—y pu— 1
AS, (and DS read) ftg | Vee = 4.5 ¥ —_— | 14 19,10,11|240 1195 | j160 | | ns
width asserted ‘ ¢ = 70 pF for HALT, 7/ |
130 pF all others 8/ |
— :
DS width asserted tosL See figure 4 14A 9,10,11{115 95 80 ns
(write) 7/
8/
AS, DS width negated |[tg, 15 9,10,11(150 105 65 ns
7/
8/
Clock high to control |teyes 16 9,10,11 80 70 60 | ns
bus high impedance 2/ !
—_— — T
AS, DS negated to tsuRH 17 9,10,11} 40 20 10 | ns
R/W invalid 7/ i
8/ |
I
Clock high to R/W t CHRH 18 9,710,111 0 | 70 0 | 60 0 |60 | ns
high (read) &/
Clock high to R/W t 9,10,11 ns
high (read) CHRHN 6/
(minimum)
|
— T
Clock high to R/W TCHRL 20 9,10,11 70 60 60 ns
tow (write) &4/
AS asserted to R/M tasry | 208 [9,10,11 | 20 20 20 | ns
valid (write) | 7/ |
| 8/
|
Address valid to R/W  |tyye 21 9,10,11| 20 0 0 ns
low (write) 7/
8/
FC valid to R/W t 21 [9.10,11| 60 50 30 ns
low (write) FCVRL 7/
8/
— g f
R/M low to DS taLst 22 $,10,11| 80 50 30 ns
asserted (write) 7/
8/
}
Clock low to data teipo 23 9,10,11 70 | 55 | 55 ns
out valid (write) l l
i |
— T I T
Clock high to R/W, teurz 9,10,1 | ns
VMA high impedance 10/ [
1
See footnotes at end of table.
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L)
TABLE 1. Electrical performance characteristics - Continued.
vave- | i | |
Test Symbol Conditions form | Device | Device { Device ] unit
-55%C = T, = +125°C |number |Group type 01,04 | type 02,05 | type 03,06 |
4.5VEV . =55V |¢see  {A sub- 8 mHz | 10 mHz 12.5 MHz
uniess oshcruise figure |groups R B r— — |
specified 4) | Hin Mox | Min Max Min Max |
} i L Iy
— — 1 i T T
AS, DS negated to tounor | Yee =45V 25 {9,10,71{ 30 | 20 | I | ns
data-out invalid € =70 pF for HALT, 7/ |
(write) 130 pf all others 8/ !
4
]
Data-out valid to ThosL See figure 4 26 9,10,11| 30 20 15 | ns
DS asserted (write) 7/ |
1
1
Data-in to clock thicL 27 9,10,11{ 15 10 10 | ns
low (setup time) 8/ }
on read) 1/ |
l
— o— T
AS,_ DS negated to ToHDAH 28 |9,10,11{ O 245 0 190 0 150 | ns
DTACK negated 7/ | |
(asynchronous hold) 8/ | !
1
—— — 1 ]
AS, DS negated to toupil 29 2,10,11} © v} | O | | ns
data-in invalid 8/ | 1 |
(hold time on read) | | { i
! i i
— — ¥ 1 T 3
AS, DS negated to t 30 i9,10,11{ O 0 i 0 | ns P
BERR negated SHBEH 8/ | ’ { | E
F) 1 H
_— 1 T ! B |4
DTACK asserted to tpALDI 31 9,10,11 90 65 ! S0 ns
data-in valid 7/
setup time) 8/
11/
HALT and RESET input tour ¢ 32 9,10,11| 0O 200 0 200 0 - 200 ns
transition time ! 2/
Clock high to BG L 33 9,10,11 70 &0 50 ns
asserted
Clock high to 86 t chgH 34 9,10,11 70 60 50 ns
negated 8/
BR asserted to BG tBRLGL |35  19,10,11} 1.5 3.5 1.5 3.5| 1.5{ 3.5 clk.
asserted 8/ +90 ns +80 ns +70 ns| per.
F
BR negated to BG taRHGH 13 19,10,11] 1.5 | 3.5] 1.5] 351} 1.5{ 3.5] Clk.
negated 8/ +90 ns +80 ns +70 ns| per.
12/
BGACK asserted to BG teaLGH | | 37 |9,10,11| 1.5 | 35| 15| 3.5] 1.5 3.5| ctk.
negated 8/ +90 ns +80 ns +70 ns| per.
BGACK asserted to BR IteaLsru! | 374 ]9,10,11|20ns | 1.5 |20 ns | 1.5 {20 ns | 1.5 | Clk.
negated i 8/ L l 1 41 ' l 1 ‘ per.
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
- T T -1 .- T T f
|vave- | x ! |
Test | Symbol Conditions jfors | Device | Device | Device | Umt
-55°C = T, = +125°C {number |Group |type 01,04 |type 02,05 |type 03,06 |
L5VEV, .S535V (see A sub- 8 MHz 10 MHz | 12.5 MHz
untess ogheruise figure jgroups
specified 4) Min | Max | Min | max | Min | Max
b
—— ]
BG asserted to toz Ve =45V | 38 19,10,11| 80 | | 70 | 60 ns
control, address, cL = 70 pF for HALT, 2/
data bus high 130 pf all others
impedance (AS
negated) See figure &
L
pu— )
BG width negated ten | 39 19,10,11| 1.5 | 1.5 1.5 | clk.
| ¥ P e
— 1 1 I 1] T 1 i ¥ 1 1 1
Clock Llow to VMA toLvmL 40 $9,10,11 70 70 70 | ns
asserted
Clock Low to E teLET 41 9,10,11 70 55 45 | ns
transition
E output rise and ton ¢ 42 9,10,11 25 25 25 | ns
fall time ! 8/
VMA‘asserted to E TyMLEH | 43 9,10,11] 200 150 90 ns
high ] 8/
v— — }
AS, DS negated to touVPH 44 9,10,11 0 | 120 0 90 0 70 | ns
VPA negated 8/ |
i
-
E low to control, telcAL 45 9,10,11] 30 10 10 ns
address bus invalid 8/
(address hold time)
] !
j—— t 1
BGACK width Llow teaL ] | 46 |9,10,11] 1.5 | | 1.5} | 1.5 | | clk.
| | & R I N N NN S i
I 1 | i ] T i 1 | T ]
Asynchronous input tast 47 9,10,11| 20 20 20 ns
setup time 11/
BERR asserted to t 48 9,10,11| 20 | 20 20 ns
DTACK asserted BELDAL 8/ T
13/
AS, DS negated to B |tgup 49 9,10,11| 70 | +70 | -55 | +55 | -45 | +45 | ns
low 8/
146/
€ width high Tey 50 19,10,11| 450 350 280 ns
8/ |
— =} - P
E width low TeL 51 9,10,11| 700 550 440 ns
8/
E executed rise time |[tgyeyy 9,10,11 | ' | ns
8/
15/
i 1
Se - footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

T
|wave- i
Test Symbol Conditions | form Device Device Device | unit
| -55°C = T, = ¥125°C |number {Growp |type 01,04 [type 02,08 {t 03,06 |
&5VsSV, =55V | (see A sub- B W2 10 me 2.5 MHz
unless otherwise figure |groups aa
specified 4) Rin | Mex | Win | Wak | Win | Nax
i - " i - -
|
Data-out hold from Itewpor | Vec = 8.5V | 53 9,10, 11 ] | o} {0 | ns
clock high I l e = 70 pF for HALT, | 8/ l l ] ]
} 1 130 pF all others |} 4 —t - e o } {
£ low to data-out teLpol | 54 9,10,44] 30 x L H ns
invalid See figure & | B/
=
R/W asserted to data |tp pmo 55 9,10,11} 30 © 0 ns
bus impedance 8/
change ’
HALT, RESET pulse turey | 56 {9,10,11| 10 10 10 | | clk.
width -1 per.
13/
17/
— I I~
BGACK negated to AS, 'tGASD | 57 19,10,11] 1.5 | | 1.5 } 1.5 | | Clk.
DS, R/ driven 8/ per.
Rl 2 1
BGACK negated to FC, [tgaen | | 574 [9,70,11] 1.0 | 1.0 1.0 | Clk.
VMA driven | 8/ | | per.
= —— | 'r 1 et :
BR negated to AS, DS ltpuep | | s8 9,10,11] 1.5 | 1.5 | 1.8 | clk.
R/W driven ] ! 8/ per.
| Y
= % ; - : -
BR_negated to FC, tourp | | s8a  |9,10,11] 1.0 | 1.0 1.0 | Clk.
VMA driven 8/ per.
12/
1 i Za

1/ Currents listed are with no loading.

2/ Guaranteed to the Limits specified in table I, if not tested. Available upon request.

3/ ¥C invalid; as a minimum, tested initially and for process and design changes only.

4/ For a loading capacitance of less than or equal to 50 pitofarads, subtract 3 nahoseconds from the value given in
the maximum column.

5/ Not tested, for system design purposes only.

6/ Combined with the above parameter. Previous specification of O ns was theoretical and not attainable.

7/ Actual value depends on clock period.

8/ As a minimum, tested initially and for process or design changes anly.

9/ When AS and R/W are equally loaded (£20 percent), subtract 10 nahoseconds from the values given for these
parameters.

10/ Combined with 16, control bus specification. .

11/ 1f the asynchronous setup time (47) requirements are satisfied, the DTACK Low-to-deta setup time (37) requirement
can be ignored. The data must only satisfy the data-in clock-low setup time (27) for the following_cycle.

12/ The processor Wwill negate BG and begin driving the bus again if external arbitration logic hegates BR before
asserting BGACK. .

13/ If 47 is satisfied for both DTACK and BERR, 48 may be O nanosecohds. _

14/ The falling edge of 56 triggers both the negation of the strobes (AS and D3) and the falling edge of E. Either
of these events can occur first, depending upon the loading on each signal. Specifitation 49 indicates the
absolute maximum skew that will occur between the rising edge of the strobes and the falling edge of the E clock.

15/ Deleted.

16/ After V.. has been applied for 100 ms.

17/ For power up, the device must be held in RESET state for 100 ms to all stabilization of on-chip circuitry. After

the system is powered up, 56 refers to the minimum pulse width required to reset the system.
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INDEX

Device types 01, 02, and O3

Case outline Z

AND PIN NO 1

ID AREA [(SEE NOTES { AND 4]

HD

4 PLACES

N-4
PLACES

et

I

—A—

HE

»

1
e

ld- b N-PLACES

SEE NOTE 8

012 @A BB

¥1.004 B|C

|

=C—] \
SEATI

NG PLANE

FIGURE 1. Case outline.
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vor - —
Case outline 2

R1 OQUTSIDE MIN

. 006
$EE WOTE 2

.
DN
24
MMM

R QUTSIDE

_I_ cN(;?EEOD
ol

-0 - 8
SECTION A-A

Case Z T )
symbol Inches ;;lli;e;?;;‘
Min Max Hin Max
A ) .125 " ' | 3.175
Al .018 ' .035 -AO.AST 1 0.889
b .018 .030 O:AS?‘ | wb.?éér )
c .005 .010 | vd.{é; 0.2;4
D/E 940 .860 ”.-23.;;r7 1 24.38
e .050 BSC . o —-;
el .800 BsC —
HD/HE 1.133 1.147 28.78 29.13
L .024 . .040 6:610 1.016
N 68 68
R Ruki .034 0.é79 0.864 V
R1 .009 -—- 0.229 -_—

NOTES:
1. A terminal 1 identification mark shall be located at the index corner in the shaded area shown.

counterclockwise direction when viewed as shown.

Terminal 1 is

located immediately adjacent to and counterclockwise from the index corner. Terminal numbers increase in a

2. Generic lead attach dogleg depiction.
3. Dimension N: Number of terminals.
4. Corner shapes (square, notch, radius, etc.) may vary from that shown on the drawing. The index corner shall be

clearly unique.
5. Metric equivalents are given for general information only.
6. Controliing dimension: Inch.
7. Datums X and Y to be determined where center leads exit the body.
8. Dimensions b and ¢ include Lead finish.

FIGURE 1. (Case outline - Continued.
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Device types 01, 02, and 03
Case outline U (bottom view)
K O O O O O 0 O O O O
NC FCZ FCO Al A3 A4 A6 AT A9 NC
J O O O O O O 0 O O O
BERR IPLO FC1 NC A2 AS A8 AlO0 All A1l4
H O O O O O O
£ TPLZ TPLI Al3 Al12 Al6
G o O O O
VMA VPA A1S5 ALY
F o O O O
ARALT RESET Al8 A19
& o O o O
CLK GND y Vee A20
D O O s O O
BR  V¢e 4 GND A2l
¢c| o o O O O
BCACK BR ~R/H D13 A23  A22
/7
B O O O O O O o o O o
fTACK |CDS UDS 0O 03 ] D9 D1l Dil4 D15
A Olo 0o 0O O 0O 0O O O O
\NC AS D1 D2 D4 DS D7 D8 D10 012/
1 2 3 4 5 6 7 8 9 10
FIGURE 2. Terminal connections.
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Device types 04, 05, and 06

Case outline U (bottom view)

("~ ™)
K o O O O O O O O O O
MODE FC2 FCO Ai A3 A4 A6 A7 A3 NC
J O O O O O O O o O O
BERR IPLO FC1 A0 A2 AS A8 AlD Al§ A1L4
| O O O o O O
E TIPLZ TPLI Al3 Al12 A1
G O O O O
VNA VPZ A15 A1L7
F Qo O O O
AACT RESET A18 A13
E o O S QO
CLK GND p Vee A20
D O O / O O
BR  vre /s GND A2l
¢l o o & O O O
BTATK Eﬁ;//R/g D13 A23  A22
8 O O O O O 0o O o O O
OTACK/TDS UOS ©O0 D3 D6 D9 Dil DL4 D15
A—%goooooooo
N AS DY D02 D4 DS D7 D8 DL0 D12

\ J
1 2 3 4 5 6 7 8 9 10

FIGURE 2. Terminal connections - Continued.
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Device types 01, 02, and 03
Case outline X (top view)
[= 4 Q — ol
sBBrszzzz 585833353
9
DTACK — — D13
5 — — D14
BUACK — — D15
BR — —— GND
Vee — —— GND
CLK — — A23
GND —— — A22
GND —— — A21
NC — — V¢e
HALT —— — A20
RESET — — A19
VAR —— — A18
E — —_— AL7
VPA — — AlB
BERR — — A1S
[PLEZ — -— Al4
TP — — A13
A MO U MT N WO 2 2 o~
& 8 a ZC< €< < g I =
FIGURE 2. Terminal connections - Continued.
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Device types 01, 02, and 03
Case outline Y (top view)

ps T—J1 @ \-/ ea ) D5

ps 2 83 ] D6

pe 33 e2 [—1 p7

p1 L34 Bl ] D8

oo 5 60 1 D3

As =& s9 ] pto

ws .7 s8¢ [ p1t

1os —¢ 57 /1 o2

R/ 39 56 1 D3

BYACK ] 10 55 1 014

B 11 54 1 DIS

BGACK ] 12 S3 [ 1 GND

B8R 13 52 ) az3

Vec 1 14 51 1 a2z

cex LS S0 [ A21

GND [ 16 49 3 Vcc

HALT 117 48 [ azo

RESET 118 4T T3 atsg

VAR 119 46 ™ a0

e 20 45 1 aL7

VPA 121 44 " atg

PERR [ 22 43 [ ALS

TPLz 23 2 3 a4

PL1 [—] 24 4 T a3

™o 23 a0 [ aAt2

Fcz )26 33 [T ALl

Fc1 T 27 386 1 a0

Fco T 28 37 3 A9

a1 T 29 35 1 A8

a2z T30 351 A7

A3 T3 34 I 1 as

A4 [] 32 33 1 AS

FIGURE 2. Terminal connections - Continued.
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Device types 01, 02, and O3

Case outline Z (top view)

NOTE: NC = no connection.

FIGURE 2. Terminal connections - Continued.

D13
D14
D15
GND
GND
AZ3
AZ2
A21
Vee
A20
A19
Al8
AL7
AlG
A1S
Ald
Al3
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|

Vo te! T TABIRLGS By AE-AZS
- [ __ADCRLE B
GHL 1) ol 5
<, DATA BUS ™~ DO-D1%
(483 N o
- M1CROPRUCE 5'-0R
a5
RH
—_—_—
4 FLo U5s ASYNCHRONOUS
- —- BUS
Fil —_ CONTROL
» L3
PROCESSOR -
STATUS
FC2 TTACK
e ettt poa e
s £ ﬁ
PERTPHERAL VHA B BUS
CONTROL - — —_ - ARBITRATION
. CONTROL
VFA BGALK
————— - e e ]
(.
f' ————
BERR 1FL0
g ————————————
SYSTEM < RESET IPLY INTERRUFT
CONTROL - I CONTROL
o HALT . IFL2Z
& e .-
FIGURE 3. Block diagram.
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PASS/FAIL

T0 RESPONSE
PASS/FAIL

PATA — u

FRON —— o=
FORMAT

(4 0]

LI pesponse

VL puT

(71 DRIVE
Logtc

f—\_—/—_\\
-

JUL -
o cr—‘b >
oCL \\
TsRC

4 neas

VREF )

>
ISNK 10 ANALOG

RESQURCES

Test circuit

Input clock waveform

FIGURE 4. Switching test circuit and waveforms.
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30

cLx

Read cycle timing diagrass

3 p14 33 34 33 = b 34

FCO-FC2

AL-A23

—igiied
(——

!

oy Ius

D~
®
(L]

DATA IN

—d
?
.

St
~any

@
10—
@= ™~ ~- ~®

BERR, BR
(SEE NOTE 2)

LT, WESET

ASYNCHRONOUS
INPUTS
(SEC NOTE 1!

NOTES:

edge of the clock.

voltage of 2.0 volts.

1. Setup time for the asynchronous input BGACK, IPLD—E, and VPA guarantees their recognition at the next falling

2. BR need fall at this time only to insure being recognized at the end of this bus cycle.
3. Unless otherwise noted, timing measurements are referenced to and from a low voltage of 0.8 volts and a high

The voltage swing through this range should start outside and pass through the range such
that the rise or fall will be linear between 0.8 and 2.0 volts.

FIGURE 4. Switching test circuit and waveforms - Continued.
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Hrite cycle timing diagram

o st sz sy ose 85 e s7(Qy . "‘l'.@

~1@H i
FCO-FC2 X
1H e
AL-AZ3 | e
$
O | ‘ ~Or
- 40* S IN—TP—/
@@"@" ~ ®
Los/uos _/ _--@ -@\_ .
7 —

€ —
BYACR (:»-4 ) /f
&~

DATA QUT >—————-
S
csgﬁcbr?m (1) i \ /
@~ ~TFe
AACY, WESET 59)

47

INPUTS
(SEE NOTE 1)

ASYNCHRONGUS X

NOTES:

1. Unless otherwise noted, timing measurements are referenced to and from a low voltage of 0.8 volts and a high

voltage of 2.0 volts. The voltage swing through this range should start outside and pass through the range such
that the rise or fall will be linear between 0.8 volts_and 2.0 volts.

2. Because of loading variations, R/W may be valid after AS even though both are initiated by the rising edge of s2
(specification 20A).

FIGURE 4. Switching test circuit and waveforms - Continued.
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Device to MEBUU peripharal diagrse - BEST case
20 81 S2 $7 S84 M N W W N M M N N W ¥ M W W W

AL-A23 < : - P
_ ] hn{::) ol
Aj -c-[)-.- i -jsa!
—j"' o l'P‘!D @ o | . 4 P___‘I’
£ = ¥ &)

*JF'C) aﬂ (@) C?'J'“ d t)r‘—
= \ @/_—
- . S

| | | el
DATA QuT —--------{ “ :)--——-
- @D O H=—l—t@®

DATA N - { :}___

NOTE: This timing diagram is included for those who wish to design their own circuit to generate VMA. It shows the
best case possibly attainable.

FIGURE 4. Switching test circuit and waveforms - Continued.
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Bus arbitrgtion tising dlagras

e
Higss A & -G
w \ J
T
()
BGACK 441{7

NOTE: Setup time to the clock (47) for the asynchronous inputs BERR, BGACK, EE, DTACK, IPLO-IPLZ2, and VPA guarantees
their recognition at the next falling edge of the clock.

FIGURE 4. Switching test circuit and waveforms - Continued.
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Bus arbitration Liming diagram ~ active bus case
s7 Sa S1 Sse
ST AN WAV AN aWaa
@)= = | - .
BR —\1 A | lr o GB
S==40 @7 =|
o 6 ] @—] .
BGACR @ 1
X 4 5w
- ‘IB-&- 7
S /—' 4~ / \
[\ SN
COS/U0S a L
e
VHA / 4
N\
R/H 4
FCO-FC2 A—
--(:)-Q—
AL1-A23 > 4 T
DO-D15 D 4
FIGURE 4. Switching test circuit and waveforms - Continued.
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Bus erbltration timing dlegrea - idie bus case

.:_I/
- L—@j%‘__@él,‘

DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444

BEATK v G —1?
- » : =
A3 " j /
C0S/0S ‘ —_—
VHX 4 —
FCO-FC2 4
AL-AZ3 ), 4
pa-D15 A
FIGURE 4. Switching test circuit and waveforms - Continued.
STANDARDIZED SIZE 5962-89462
MILITARY DRAWING A

REVISION LEVEL

SHEET
26

DESC FORM 193A
JUL 91

mBm 9004708 0004833 974

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



e

BR

Bus arbltration timing diagras - multlple bus requests

A

9

BTGATR A——]

| 3*@:-1 O o 46k
" Wt el
)

-~

T ‘,J——Cb—j
et
3 . —_-és}-.
Cos/uns 4 —
m h A
R/W ‘- —
FCO-FC2 A ——
A1-AZ3 — 4
D0-D15 > 4
FIGURE 4. Switching test circuit and waveforms - Continued.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling snd_inspection. For device class M, sampling and inspection procedures shall be in sccordance with
section 4 of MIL-M-38510 to the extent specified in MIL-STD-883 (see 3.1 herein). Ffor device classes B and S,
sampling and inspection procedures shall be in accordance with MIL-H-38510 and method 5005 of MIL-STD-883, except as
modified herein. For device classes Q and V, sampling and inspection procedures shall be in accordance with
MIL~1-38535 and the device manufacturer's QN plan.

4.2 Screening. For device class N, screening shail be in accordance with method 5004 of MIL-STD-B83, and shall be
conducted on all devices prior to quality conformance inspection. For device classes B and 8§, screening shall be in
accordance with method 5004 of MIL-$TD-883, and shall be conducted on all devices prior to qualification and quality
conformance inspection. For device classes Q and V, screening shall be in accordance with MIL-1-38535, end shall be
conducted on all devices prior to qualification and technology conforsance inspection.

4.2.17 Additional criteria for device classes M, 8, and S.

a. Burn-in test, method 1015 of MIL-5TD-883.

(1) Test condition A or D. For device class M, the test circuit shail be mgintgined by the manufacturer
under document reyision level control and shall be made available to the preparing of acquiring activity
upon request. For device classes B and S, the test circuit shall be submitted to the qualifying
activity. For device classes M, B, and 5, the test circuit shall specify the inputs, outputs, biases,
and power dissipation, as applicable, in accordance with the intent specified in test method 1015,

@ T, = +125°C, winimum.

b. Interim and final electrical test parameters shall be as specified in table Il herein.

4.2.2 Additional criteria for device classes Q and V.

a. The burn-in test duration, test condition and test temperature, or approved alternatives shall be a3
specified in the device manufacturer's OM plan in accordance with MIL-1-38535. The burn-in test circuit
shall be maintained under document revision level control of the device manufacturer's Technology Review
Board (TRB) in accordance with NIL-I-38535 and shall be made available to the acguiring or preparing activity
upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipation, as
applicable, in accordance with the intent specified in test method 1015.

b. Interim and final electrical test parameters shall be as specified in table 11 herein.

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
appendix B of MIL-1-38535.

4.3 gQualification inspection.

4.3.1 Qualification inspection for device classes B and S. Qualification inspection for device classes B and S
shall be in accordance with HIL-M-38510. Inspections to be performed shall be those specified in method 5005 of
MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.5).

4.3.2 Qualification inspection for device classes Q and V. Qualification inspection for device classes Q and V
shall be in accordance with MIL-1-38535. Inspections to be performed shall be those specified in MIL-1-38535 and
herein for groups A, B, C, D, and £ inspections (see 4.4.1 through 4.4.5).

4.4 Conformance inspection. Quality conformance inspection for device class M shall be in accordance with
MIL-STD-883 (see 3.7 herein) and as specified herein. Quality conformance inspection for device classes B and S shall
be in accordance with MIL-M-38510 and as specified herein. Inspections to be performed for device classes M, B, and §
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1
through 4.4.5). Technology conformance inspection for cilasses Q and V shall be in accordance with MIL-I-38335
inctuding groups A, B, C, D, and E inspections and as specified herein except where option 2 of MIL-I-38535 permits
alternate in-line control testing.
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4.4.1 Group A inspection.

a. Tests shall be as specified in table 11 herein.

b. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the functionality of the device.
For device classes B and S, subgroups 7 and 8 tests shall be sufficient to verify the truth table as approved
by the quatifying activity. For device classes Q and V, subgroups 7 and 8 shall include verifying the
functionality of the device; these tests shall have been fault graded in accordance with MIL-STD-883, test
method 5012 (see 1.5 herein).

¢. Subgroup 4 (CIN measurement) shall be measured only for the initial test and after process or design changes
which may affect capacitance. A minimum sample size of five devices with zero rejects shail be required.

TABLE 1I. Electrical test requirements.

Subgroups Subgroups
Test requirements {per method 5005, table I) |{per MIL-I-38535,
table IID)
Device Device Device Device Device
class class class class class
M B S Q v
interim electrical
parameters (see 4.2) 1,7,9 1,7,9 1,7,9 1,7,9 1,7,9
Final electrical 2, L ar1,2, 1 271,2, | 7,2, | 2/ ,2,
parameters (see 4.2) 3,7,8,9, 3,7,8,9,| 3,7,8,9,| 3,7,8,9,| 3,7,8,9,
10,11 10,11 10,11 10,11 10,11
Group A test 1,2,3,4,] 1,2,3,4,] 1,2,3,4,] 1,2,3,4,| 1,2,3,6,
requirements (see 4.4) 7.8,9, 7.8,9, 7,8,9, 7,8,9, 7,8,9,
10,11 10,11 10,11 10,11 10,11
Group B end-point electrical 1,7,9
parameters (see 4.4)
Group C end-point electrical 1,2,3,7,] 1,2,3,7, 1,2,3,7,1 1,2,3,7,
parameters (see 4.4) 8,9,10, | 8,9,10, 8,9,10, | 8,9,10,
1" ikl " 11
Group D end-point electrical 1,2,3,7,1 1,2,3,7,1 1,2,3,7,| 1.,2,3,7,{ 1.2,3,7,
parameters (see 4.4) 8,9,10, | 8,9,10, | 8,9,10, | 8,9,10, | 8,%9,10,
17 11 " 17 1

Group E end-point electrical 1,7.9 1,7,9 1,7,9 1,7,9 1,7,9
parameters (see 4.4)

/ PDA applies to subgroup 1.
/

1
2/ PDA applies to subgroups 1 and 7.

4.4.2 Group B inspection. The group B inspection end-point electrical parameters shall be as specified in table 1I
herein. For device class S steady-state Life tests, the test circuit shall be submitted to the qualifying activity.

4.4.3 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table 11
herein.
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4.4 3.1 Aadditional criteria for device classes M and B. Steady-state Life test conditions, sethod 1005 of
MIL-¢ D-883:

3. Test condition A or D. For device class M, the test circuit shall be maintained by the manufacturer under
document revision level control and shall be made available to the preparing or acquiring activity upon
request. For device classes B and S, the test circuit shall be submitted to the qualifying activity. For
device classes M, B, and S, the test circuit shall specify the inputs, outputs, biases, and power
dissipation, as applicable, in accordance with the intent specified in test method 1015.

b. T, = +125°C, minimum.

A
c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

4.4.3.2 Additional criteria for device classes Q and V. The steady-state life test duration, test condition and
test temperature, or approved alternatives shall be as specified in the device menufacturer's @M plan in accordance
with MIL-1-38535. The test circuit shall be maintained under document revision Level control by the device
manufacturer’'s TRB in accordance with MIL-I-38535 and shall be made available to the acquiring or preparing activity
upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipatign, as applicable, in
accordance with the intent specified in test method 1005.

- 4.4.4 Group D inspection. The group D inspection end-point electrical parameters shell be as specified in table 1l
herein.

4.4.5 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein). RHA levels for device classes B, 5, @, and V shall be M, D, R, and H and for
device class M shatl be M and D.

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

b. For device classes M, B, and S, the devices shall be subjected to radiation hardness assured tests as
specified in MIL-M-38510 for the RHA level being tested. For device classes @ and V¥, the devices or test
vehicle shall be subjected to radiation hardness assured tests as specified in MIL-1-38535 for the RHA level
being tested. ALl device classes must meet the postirradistion end-point electrical parameter Limits as

defined in table I at Tp = +25°C £5°C, after exposure, to the subgroups specified in table 1I herein.

c. When specified in the purchase order or contract, a copy of the RHA delta Limits shall be supplied.
5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with NIL-M-38510 for device
classes N, B, and S and MIL-1-38535 for device classes Q and V.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit
applications (original equipment), design applications, and logistics purposes.

6.1.1 Replacesbility. Microcircuits covered by this drawing will replace the same generic device covered by a
contractor-prepared specification or drawing.

6.1.2 Substitutability. ODevice classes B and Q devices will replace device class M devices.
6.2 Configuration control of SMD's. ALL proposed changes to existing SMD's will be coordinated with the users of

record for the individual documents. This coordination will be accomplished in accordance with MIL-STD-481 using DD
Form 1693, Engineering Change Proposal (Short Form).

6.3 Record of users. Military and industrial users shall inform Defense Electronics Supply Center when a system
application requires configuration control and which SMD's are applicable to that system. DESC will maintain a record
of users and this List will be used for coordination and distribution of changes to the drawings. Users of drawings
covering microelectronic devices (FSC 5962) should contact DESC-EC, telephone (513) 296-6047.

6.4 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444, or telephone (513)

296-5377.
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6.5 Abbreviations, symbols, and definitions.
in MIL-M-38510 and MIL-STD-1331.

figure 4 and table I1I.

The abbreviations, symbols, and definitions used herein are defined
The input and output signals can be functionaily organized into groups as shown on

TABLE I11. Signhal summary.
Signal function Signal name Input/output | Active state Three-state
on HALT | on BGACK
Address bus A1-A23 Qutput High Yes Yes
(AD-A23 2/)
Data bus 00-015 Input/output | High Yes Yes
Address strobe As output Low No Yes
Read/write R/ output Read-high No Yes
Urite-low

Upper and lower dsta strobes | UDS, LDS Output Low No Yes
Data transfer acknowledge DTACK Input Low No No
Bus request BR Input Low No No
Bus grant 3 Output Low No No
Bus grant acknowledge BGACK Input Low No No
Interrupt priority level IPLO, TPLA, TPL2 | Input Low No No
Bus error BERR Input Low No No
Reset RESET Input/output | Low No 1/ No 1/
Halt HALT Input/output | Low No 1/ No 1/
Enable E Output High No No
valid memory address VMA Output Low No Yes
valid peripheral address VPA Input Low No No
Function codes FCO, FC1, FC2 Output High No Yes
Clock CLK Input High No No
Mode 2/ MODE Input High/Low No No
Power supply Vcc Input
Ground GND Input

1/ Open drain.
2/ Applies to device types 04, O5, and 06 only.

megawords of data in devices 04, 05, and 06.
interrupt cycles.

Address bus (A1 through A23 for device types 01, 02, and 03; AQ through A23 for device types 04, 05 and 06). The

unidirectional, three-state address bus is capable of addressing 8 megawords of data in devices 01, 02, and 03, and 16
It provides the address for bus operation during all cycles except
During interrupt cycles, address lines A1, A2, and A3 provide information about what level
interrupt is being serviced while the remaining address lines are all set to a logic high.
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pata bus (DO through 015).

Asynchronous bus controt.
following parugraphs.

Address strobe (AS).

Read/write (R/W).

will write to the data bus as shown.

For device types 04, 05, and 06, the data bus may operate in either 8-bit or 16-bit mode.
the 16-bit mode, the data bus transfers and accepts data in either word or byte length.

processor drives the entire bus during writes, but only the lower eight bits (DO through 07) contain valid data; data
on lines D8 through D15 is ignored during read cycles.

This 16~bit, bidirectional, thres-state bus is the general purpose data path.
transfer and accept data in either word or byte length.
supplies the vector number on data lines DO through D7.

Asynchronous data transfers are handled using the following control signais:
strobe, read/urite, upper and Lower data strobes, and data transfer acknowledge.

This signal indicates that there is a valid address on the address bus.

Data strobe control of dats bus.

08-015

00-07

No valid data

No valid data

valid data bits 8-15

valid data bits 0-7

No valid data

Valid data bits 0-7

valid data bits 8-15

No valid data

Valid data bits 8-15

valid data bits 0-7

valid data bits 0-7

valid data bits 0-7

TABLE IV.
U0S | LS | RV
High | High
Low Low High
High | Low High
Low High | High
Low Low Low
High | Low Low
Low High | Low

valid data bits 8-15

valid data bits 8-15

Data transfer acknowledge (DTACK).

write cycle, the bus cycle is terminated.

Bus arbitration control.
bus master device.

Bus grant (BG).

This input indicates that the data transfer is completed.

It can

During an interrupt acknowledge cycle, the external device

When the processor is in
When in the 8-bit mode, the

Address

These signals are exptained in the

This signal defines the data bus transfer as a read or write cycle. The RN signal also works in
conjunction with the upper and Lower data strobes as explained in the following paragraph.

Upper and lower data strobes (553, LDS). These signals control the data on the data bus as shown in table IV. When
the R/W Line is high, the processor will read from the data bus as indicsted. When the R/¥ Line is low, the processor

When the processor is operating in the B-bit mode (device types 04, 05, and 06 only), ups is always forced high.

When the processor
recognizes DTACK during a read cycle, data is latched and the bus cycle terminated. When DTACK is recognized during a

These three signals form a bus arbitration circuit to determine which device will be the

Bus request (BR). This input is wired OR 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.

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.
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Bus grant acknowledge (BGACK). This input indicates that some other device has become 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.

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

d. Bus grant acknowledge is inactive which indicates that no other device is still claiming bus mastership.
Interrupt controt (IPLO, IPL1, IPL2). 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 IPLO and the most significant bit is contained in IPL2.

System control. The system control inputs are used to either reset or halt the processor end 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 initialization_seguence) the
processor in response to an external reset signal. An internally generated reset (result of a RESET instruction)
causes all 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 result of external halt and reset signals applied at the same time.

Halt (HALT). When this bidirectional Line is driven by an external device, it will 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 atl three-state lines are put in their impedance state.

When the processor has stopped executing instructions, such as in & double bus fault condition, the halt Line is
driven by the processor to indicate 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 (F). This signal is the standard enable signal common to all peripheral devices. The period for this output
is ten clock periods (six clocks low; four clocks high).

Vvalid 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 (VMR). This output is used to indicate to peripheral devices that there is a valid address on
the_address bus and the processor is synchronized to enabte. This signal only responds to a valid peripheral address
L (VPA) input which indicates that the peripheral is a family device.

Processor_status (FCO, FC1, FC2). These function code outputs indicate the mode (user or supervisor) and the cycle
type currently being executed as shown in table V. The information indicated by the function code outputs is valid
whe ever address strobe (AS) is active.
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TABLE V. Function code outputs.

FCc2 FCY FCO Cycle type

Low Low Low {Undefined, reserved)
Low Low High User data

Low High Low T User program

Low High High (Undefined, reserved)
High Low Low (Undefined, reserved)
High Low High Supervisor data
High High Low Supervisor program
High High High Interrupt acknowledge

Clock (CLK). The clock input is & 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.

Mode (MODE). Available on device types 04, 05, and 06 only; this input selects between the 8-bit and 16-bit operating
modes. If this input is grounded at reset, the processor will come out of reset in the 8-bit mode. 'If this input is tied
high or floating at reset, the processor will_come out of reset in the 16-bit mode. This input should be changed only
at reset and must be stable two clocks after RESET is negated. Changing this input during normal operation may produce
unpredictable results. ’

6.6 One part - one part number system. The one part - one part number system described below has been developed to
sllow for transitions between identical generic devices covered by the four major microcircuit requirements docum=nts
(MIL-M-38510, MIL~-H-38534, MIL-I-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique
PIN's. The four military requirements documents represent different class levels, and previously when a device
manufacturer upgraded military product from one class level to another, the benefits of the upgraded product were
unavailable to the Original Equipment Manufacturer (OEM), that was contractually locked into the original unique PiN.
By establishing a one part number system covering all four documents, the OEM can acquire to the highest class levzl
availabte for a given generic device to meet system needs without modifying the original contract parts selection

criteria.
Example PIN Manufacturing Document

Military documentation format under new system source listing listing
New MIL-M-3B510 Military Detail 5962-XXXXXZZ(B or S)YY QPL-38510 MIL-BUL-103
Specifications (in the SMD format) (Part 1 or 2)
New MIL-H-38534 Standardized Military S5962-XXXXXZZ(H or K)YY QML-38534 MIL-BUL-103
Drawings
New MIL-I-38535 Standardized Military 5962-XXXXXZZ(Q or V)YY QML-38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL~STD-883 Standardized 5962-XXXXXZZ{M)YY MIL-BUL-103 MIL-BUL-103

Military Drawings

6.7 Sources of supply.

6.7.1 Sources of supply for device classes B and S. Sources of supply for device classes B and S are listed in
QPL-38510.

6.7.2 Sources of supply for device classes @ and V. Sources of supply for device classes Q and V are Llisted in
QML-38535. The vendors listed in QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-EC and
have agreed to this drawing. :

6.7.3 approved sources of supply for device class M. Approved sources of supply for class M are Listed in MIL-BUL-103.
The vendors Listed in MIL-BUL-103 have agreed to this drawing and a certificate of compliance (see 3.6 herein) has been
submitted to and accepted by DESC-EC.
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