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1. SCOPE

14 WZ—%Z%QW.QQ}Q Q @rt of a one part - one part number documentation system (see 6.6 herein). Two

product assurance classes consisting of military high reliability (device classes Q and M) and space application
(device class V), and a choice of case outlines and lead finishes are available and are reflected in the Part or
Identifying Number (PIN). Device class M 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 - 96728 01
Federal RHA Device Device Case Lead
stock class designator type class outtine finish
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 RHA desianator. Device class M RHA marked devices shall meet the MIL-1-38535 appendix A specified RHA levels
and shall be marked with the appropriate RHA designator. Device classes @ and V RHA marked devices 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:
Devi . | . it § .

01 MD80C86/7 Latchup resistant CMOS static
16-8it microprocessor

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

M Vendor self-certification to the requirements for non-JAN class B
microcircuits in accordance with 1.2.1 of MIL-STD-883
Qoryv 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 | L ces jes i Ierminal : I
Q CDIP2-T40 40 Dual-in-line package

1.2.5 Lead finish. The lead finish shall be as specified in MIL-STD-883 (see 3.1 herein) for class M or
MIL-1-38535 for classes Q and V. Finish letter "X" shall not be marked on the microcircuit or its packaging. The uxn
designation is for use in specifications when lead finishes A, B, and C are considered acceptable and interchangeable
without preference.

SIZE
STANDARD
MICROCIRCUIT DRAWING A 5962-96728
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
A 2
DESC FORM 193A
JUL 94 W 9004708 0020231 843 1N

-

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


http://www.dzsc.com/stock_596/5962-9672801VQC.html

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

2.1

herein.
SPECIFICATION
MILITARY
MIL-1-38535
STANDARDS
MILITARY
MIiL-STD-883
MIL-STD-973
MIL-STD-1835
BULLETIN
MILITARY
MIL-BUL-103
HANDBOOK
MILITARY

MIL-HDBK-780

activity.)

Storage temperature range (Tsre)
Junction temperature ap
Lead temperature (soldering 10 seconds) (Tg)
Thermal resistance junction-to-case (9
Case outline @
Thermal resistance junction-to-ambient
Case outline Q
Maximum package power dissipation at Ty = +125°C (Pp) 2/ - - -

1.4 Recommended gperating conditions.

Operating supply voltage range (Vpp)
Ambient operating temperature range (T,)
Input Low voltage range (Vi )
Input high voltage range (except clock
Input high voltage range (clock pin) Vi

specification, standards, bulletin, and handbook of the issue listed
of Specifications and Standards specified in the solicitation,

1/ Stresses above the absolute maximum rating may cause permanent damage to the device.
maximum levels may degrade performance and affect reliability.

2/ If device power exceeds package discipat
based on 8,4) at a rate of 27.0 md/°C.

1.3 Absolute maximum ratings. 1/
[ Sdppt A2 ¢85e/ 260\ QG L] L1 [

+8.0 V dc

GND-0.5 V dc to VDD
-65°C to +150°C
+175°C

+300 °C

ge range

................. +0.5 V de

JC):

(0,,):

4°C/W

37c/v
1.35 W

4.5 V dc to +5.5 V dc
-55°C to +125°¢C

0 V dc to +0.8 vV dc
2.2 V dc to Voo

VDD - 0.8 Vvdc to Voo

pin)(VIH) """"

2. APPLICABLE DOCUMENTS

Unless otherwise specified, the following
in that issue of the Department of Defense Index
form a part of this drawing to the extent specified

Integrated Circuits, Manufacturing, General Specification for.

Test Methods and Procedures for Microelectronics.
Configuration Management.
Microcircuit Case Outlines.

List of Standardized Military Drawings (SMD's).

Standardized Military Drawings.

(Copies of the specification, 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

Extended operation at the

fon capability provide heat sinking or derate linearly (the derating is
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3. REQUIREMENTS

3.WJV@Q@QQL item requirements for device class M shall be 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"” and as specified
herein. The individual item requirements for device classes Q@ and V shall be in accordance with MIL-1-38535 and as
specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the QM
plan shall not effect the form, fit, or function as described herein.

3.2 pesian, construction, and physical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL-STD-883 (see 3.1 herein) for device class M and MIL-1-38535 for device classes @ and V and herein.

3.2.1 Cage outline(s). The case outline(s) shall be in accordance with 1.2.2 herein.

3.2.2 Jerminal connections. The terminal connections shall be as specified on figure 1.

3.2.3 Block diagram. The block diagram shall be as specified on figure 2.

3.2.6 Switching waveforms. The switching waveforms shall be as specified in figure 3.

3.3 8 : arame Unless otherwise specified
herein, the electrtcal performance characterlstvcs and postn'radlatlon parameter limits are as specified in table I

and shall apply over the full ambient operating temperature range.

3.4 Electrical test reqguirements. The electrical test requirements shall be the subgroups specified in table 1IA.
The electrical 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 class M shall be in
accordance with MIL-STD-883 (see 3.1 herein). In addition, the manufacturer's PIN may also be marked as listed in
MIL-BUL-103. Marking for device classes Q and V shall 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 Q@ and V shall be a "QML" or "Q" as required
in MIL-1-38535.

3.6 certificate of compliance. For device class M, a 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 6.7.2 herein). For device
classes Q and V, a certificate of compliance shall be required from a QML-38535 listed manufacturer in order to supply
to the requirements of this drawing (see 6.7.1 herein). The certificate of compliance submitted to DESC-EC prior to
listing as an approved source of 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 classes Q and V, the requirements of
MIL-1-38535 and the requirements herein.

3.7 gertificate of conformance. A certificate of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) 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 acquired to this drawing is required for any change as defined in MIL-STD-973.

3.9 VYerification and review for device class M. For device class M, DESC, DESC's agent, and the acquiring 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 revieuwer.

3.10 Microcircuit group assignment for devigce class M. Device class M devices covered by this drawing shall be in
microcircuit group number 105 (see MIL-1-38535, appendix A).
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TABLE I. Electrical performance characteristics.
DL 000AN LN ][]
) 5962967280 v QT+
Test Symbol Conditions J/ Greup A Device Limits Unit
-55°C < Ty < +125°C subgroups type
unless otherwise specified
Min Max
2/
Logicat *1" input Vi Vpp = 5.5 v 1,2,3 All 2.2 v
vol tage
Logical “O" input viL Vop = 4.5V 1,2,3 AlL 0.8 v
voltage 2y
CLK logical "1 input v Vpp. = 5-5V 1,2,3 ALl Vpp-0-8 v
vol tage THE 29 3/
CLK logical "O" input VlLC Vop_ = 4.5 v 1,2,3 All 0.8 v
voltage 2 ¥
Output high voltage Vou Vop = 4.5V, Igy = -2.5 mA &/ 1,2,3 All 3.0
v
Vpp = 4.5V, Igy = -100 gA 4/ Vpp-0-4
Output Low voltage VoL Vpp = 4.5V, Ig = +2.5 mA 4/ 1,2,3 ALl 0.4 v
Input leakage current I Vop = 5.5 V, V,, = GND or Voo 1,2,3 ALl -1.0 +1.0 HA
Ty Pins: 17-19, 4123, 33
Output leakage current 1 Vap = 5.5V, V =0 Vor vy, 1,2,3 ALl -10 +10 HA
Igs'ﬁ g?ns: 26-29,095
Input current bus hold Py Viy = 3.0V, Vpp = 4.5 V and 1,2,3 ALl -400 -40 A
high Usv's
Input current bus hold IghL Viy = 0.8V, Vpp = 4-5 V and 1,2,3 ALl 40 400 HA
low !.5 v 6/
Standby power supply leess ViN = Vpp or GND 1,2,3 ALl 500 _A
current Vop T S.B v
Operating power supply Yeeop Vpp = 55V, ViN = Vpp Or GND 1,2,3 ALt 50 mA
current outputs open, f= 5 ﬂHz
See 4.4.1b
Functional tests Vpp = 4.5Vand 5.5V 7,8 ALl
f=5MHz 8/ 2/
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
— O T5962=96 7280 vOC H
Test Symbol Conditions 1/ Group A Device Limits uUnit
-55°C < Ty < #125°C subgroups type
unless otherwise specified
Min Max
See 4.4.1¢c
Input capacitance Cin f =1 MHz 4 All 25 pF
All measurements are
referenced to device GND.
Output capacitance Cout 4 All 25 pF
1/0 capacitance €10 4 ALl 25 pF
MINIMUM COMPLEXITY SYSTEM TIMING
CLK cycle period tCLCL 3 Y VDD =45V 9,10,11 All 200 ns
CLK low time teLch 3 Y Vpp =45V 9.10,11 AlL 118 ns
CLK high time Yoo 3 ¥ Vpp = 4.5 Vv 9,10, 11 All 69 ns
Data in setup time thveL 3 9 Vpp =45V 9,10,11 All 30 ns
Data in hold time teLoxt 3 9 Vpp = 4.5 V 9,10, 11 ALt 10 ns
Ready setup time into tRYHCH 3 9 Vop = 45V 9,10, 11 Alt 118 ns
device
Ready hold time into touRYX 3 v Vpp =45V 9,10,11 All 30 ns
device
Ready inactive to CLK trYLCL 3 Y 10/ Vpp =45V ?,10,11 ALl -8 ns
Hold setup time tyveH 3 Vpp = 4.5V 9,10,11 ALl 35 ns
INTR, NMI, TEST setup tINVCH 3y 1 Vop = 4S5V 9,10,11 Atl 30 ns
time
Address valid delay telav 3 9 12/ Vop = 45V 9,10,11 All 10 110 ns
Address hold time teLax 3/ 9/ 12/ Vop = 45V 9,10, 11 AlL 10 ns
ALE width toHLL 3 Y 12/ Vpp = 4.5V 9,10,11 ALL teren 20 ns
ALE active delay teLLH 3o 1 Vop = 4-5V 9,10, 11 ALl 80 ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
- O 0 "5962-967 280t vOQC =
Test Symbol Conditions 1/ Group A Device Limits unit
-55°C < TA < +125°C subgroups type
unless otherwise specified
Min Max

MINIMUM COMPLEXITY SYSTEM TIMING - CONTINUED.
ALE inactive delay tent 3 ¥ 1/ Vop = 4.5v 9,10, 11 All 85 ns
Address hold time to TLLAX Y Y 12/ Vpp = 4.5V 9.10,11 ALl tepe -10 ns

ALE inactive
Data valid delay telpy Y Y12 vy = b5V 9,10,11 ALt 10 110 ns
Control active delay 1 tevety 3 ¥ 12/ Vpp = 45V 9,10,11 Att 10 110 ns
Control active delay 2 teerv 3 v 12/ Vpp = 45V 9,10,11 All 10 110 ns
Control inactive delay teveTx 3 7 12/ Vpp = 4.5V 9.10,11 All 10 110 ns
Address float to RD tare (¥ Y 12/ Vpp = 45V 9,10,11 | AUl 0 ns

active
RD active delay tere ¥ Y 1/ Vpp =45V 9,10,11 | ALl 10 165 ns
RD inactive delay torn | Y 12/ Vpp = 4.5 9,10,11 | All 10 150 ns
RD inactive to next thuav Y Y 12/ Vpp =45 v 9,10,11 | ALl [t o -45 ns

address active
HLDA valid delay tomav |/ ¥ 1/ Vpp = 4.5V 9,10,11 | At 10 160 ns
RD width Ry | Y 12 Vpp =45V 9,10,11 | ALl [2tg o -75 ns
WR width twwn [V Y 12/ Vpp = 4.5V 9,10,11 | ALl |2tc (, -60 ns
Address valid to ALE TavAL 3 Y 12/ Vpp = 45V 9,10, 11 ALl tCLC"-éo ns

low
Output rise time toLoH 3 v Vpp = 4.5V 9,10,11 AlL 20 ns
Qutput faltl time toHoL 3 9 VDD =4.,5V 9.,10,11 All 20 ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
L 11 "5962-96/280VQC T I .
Test Symbot ] Conditions 1/ Group A Device Limits Unit
-55°C < T, < +125°C subgroups type
unless otherwise specified
Min Max
MAXIMUM MODE SYSTEM TIMING (USING 82C88 BUS CONTROLLER)
CLK cycle period toLoL o/ Vpp = 45V ¥ 9,10, 11 All 200 ns
CLK low time teLeu 2/ Vpp =45V Y 9,10,11 AlLL 118 ns
CLK high time tCHCL o/ VDD =4.5VvV3y 9,10,11 All 69 ns
Data in setup time thvel 2/ Vpp =45V I/ 2,10,11 All 30 ns
Data in hold time teloxd 2 Vpp =45V E 9,10, 11 All 10 ns
Ready setup time into tavHCH 17 Vpp = 45V ¥ 9,10,11 All 118 ns
device
Ready haold time into TCHRYX 9/ Vop = 4.5V 3/ 9,10, 11 All 30 ns
device
Ready inactive to CLK teyLcL & Vpp =45V 3 9,10, 11 All -8 ns
CLK rise time teyichz |From 1.0 V to 3.5 v 13/ 9,10,11 ALl 10 ns
VDD =45V
CLK fall time topoeLq |From 3.5 V to 1.0 vV 13/ 9,10, 11 ALl 10 ns
VDD =45V
RDY setup time into t C, = 100 pF, Vyn = V, 9,10, 11 All 35 ns
82C8B4A RIVEL 161z, g2 4528 o
147 13/ 15/
RDY hold time into t C, = 100 pF, Vhn = V, 9,10, 11 ALt 0 ns
82c84A CLRIX £-= 1 MHz, vDDDQ A.SDBL'
137147 15/
Input rise time LN From 0.8 V to 2.0 V 9.10,11 ALl 15 ns
(except CLK) VDD = 4.5 v 13/
Input fall time tIHIL From 2.0 V to 0.8 v 9.,10,11 ALl 15 ns
(except CLK) Vpp = 45V 1/
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
IS B 1 ol o VoV Wl aVale 1aYaYa ¥ AW 7o VYl LI N 1
LI 990Z=90TZoUT v -
Test Symbol Conditions 1/ Group A Device Limits Unit
-55*C < Ty < #125°C subgroups type
unless otherwise specified
Min Max

MINIMUM COMPLEXITY SYSTEM TIMING
Address float delay teoiaz 9.10,11 AlL tCLAX 80 ns
Status float delay tensz 9,10,11 All 80 ns
Data hold_time t C, = 100 pF, Von = V, DL 9,10,11 ALl t -30 ns

after WR wHDX fL= 1 MHz Vv, 2 4.5 B ! ceer

hx74

Data hold time toLox2 9.10,11 | AUl 10 ns
MAXIMUM MODE SYSTEM TIMING (USING 82C88 BUS CONTROLLER)
Setup time for t 3 9 Von = 4.5V 9,10, 11 ALl 30 ns

rec ... CINTR, INVCH DD

NMI, Test)
RQ/GT setup delay toven |3 Y Vpp = 4.5V 910,11 | atl | 30 ns
RQ hold time into towex | W 1218 v 9,10,11 | aul | 4o tenc *10 | ns

device Vpp = 4.5V
Ready active to status tayHsH 3 %/ 1 Vpp = 4.5V 9,10,11 All 110 ns

passive
Status active delay tensy 3 9/ 12/ Vpp = 4.5V 9,10,11 ALl 10 110 ns
Status inactive delay teLsH 3 9 Vpp = 4.5V 9,10,11 All 10 130 ns
Address valid delay teLay 3/ 9/ 12/ Vop = 45V 9.10,11 ALl 10 110 ns
Address hold time teLax 3 97 12/ Vpp = 4-5 V 9,10,11 AtlL 10 ns
Data valid delay tepy 3/ 97 12/ Vpp = 4.5V 2,10, 11 Al 10 110 ns
Address float to read tazRL 3 ¥ 12/ Vpp = 4.5V 9,10,11 ALl 0 ns

active
RD active delay tore B Y12/ Vpp = 4.5V 9,10,11 | Al 10 165 ns
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
L [ "5962-96/7280IVQT T O O
Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T, < +125°C subgroups type
unless otherwise specified
Min Max
MAXIMUM MODE SYSTEM TIMING (USING 82C88 BUS CONTROLLER) - CONTINUED.
RD inactive delay teLru ¥ U 12/ Vop = 4.5V 2,10, 11 All 10 150 ns
RD inactive to next tanav ¥ 97 12/ Vop = 4.5V 9,10, 11 All topeL 45 ns
address
33 active delay teLeL LY TAR ) Vop = 45V 9.10,11 All 10 85 ns
GT inactive delay togn (¥ Y 12/ Vpp =45V 9.10,11 | ALl 10 85 ns
E Hidth tRLR" 3/ 2/ J.Z/ VDD =45V 9'10111 All ZtCLCL-75 ns
from 0.8 V to 2.0 v
Output rise time toLoH 2 Vpp = 4.5V 9.10,11 Atl 20 ns
from 2.0 V to 0.8 V
Output fall time tonoL )74 Vop = 4.5 Vv 9,10, 11 All 20 ns
MINIMUM COMPLEXITY SYSTEM TIMING
CLK rise time tewicwz [From 1.0 V to 3.5 v 13/ 9,10,11 All 10 ns
Vpp = 4.5V
CLK fall time terocLy |From 3.5V to 1.0 v 13/ 9,10,11 ALl 10 ns
Vpp = 4.5V
RDY setup time into t C, =100 pF, Vo = V, 9.,10,11 All 35 ns
82C84A RIVEL 1t "1 Wbz Vop_ 2 4.5°0
14/ 13/ 15/
RDY hold time into t C, =100 pF, Vyn = V, 9,10,11 All 0 ns
82C84A CLR1X fL= 1 MHz, VDDDQ A.SDBL'
137147 15/
Input rise time ULin From 0.8 V to 2.0 Vv 9,10,11 ALl 15 ns
(except CLK) Vpp = 4.5V 13/
Input fall time L From 2.0 V to 0.8 v 9,10,11 Atl 15 ns
(except CLK) Vpp = 45V 13/
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
O T*5962=967 280 vOC Tt
Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T, < +125°C subgroups type
unless otherwise specified
Min Max
MAXIMUM MODE SYSTEM TIMING (USING 82C88 BUS CONTROLLER)
Command active delay teiML C, = 100 pF, 9,10,11 ALl 5 35 ns
15/ f'=1MHz, Vo = 4.5V
1¥/
15/
Command inactive delay te MK 9,10,11 All 5 35 ns
Address float delay toLaz 9,10,11 AllL tCLAX 80 ns
Status float delay teusz 9,10,11 All 80 ns
Status valid to ALE toviH 9,10,11 All 20 ns
high 13/
Status valid to MCE t 9,10,11 All 30 ns
high 15/ SVMCH
CLK low to ALE high
valid 15/ teLLH 9,10, 11 Al 20 ns
ALE inactive delay 15/ teRLL ?,10,11 AllL 4 18 ns
15/
CLK tow to MCE high teLmeH 13/ 9,10, 11 ALl 25 ns
MCE inactive delay 15/ teiMoL 9.,10,11 ALt 15 ns
f=1MHzVDD=4.5v
Data hold time tCLDXZ CL = 100 pF, 9,10,11 ALl 10 ns
Control active delay tovny 9,10, 11 ALl 5 45 ns
Control inactive delay tounx 9.,10,11 All 10 45 ns
Direct control active teHpTL ?,10,11 All 50 ns
delay
Direct control YeHDTH 9,10,11 All 330 ns
inactive delay
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
1)1 @1'&595?:735]@@0 y ting to be performed using worst-case.conditions.
2/

Min/Max is a strap option and should be held to Vpp or GND.

Verified on GO-NO test.

Interchanging of force and sense conditions is permitted.

IB should be measured after raising Vin to Vpp and then lowering to vatid input high level of 3.0 V on the
foﬂ'ouing pins; 2-16, 26-32, 34-39.

Igy should be measured after lowering Viy to GND and then raising to valid input low level of 0.8V on the
fo“ouing: pins 2-16, 34-39.

Ippsg tested during clock high time after HALT instruction execution.
VIL= 0.4V, vy =26V, V[ o =0.4V, Vigy =Vpp -0.4 V, Vo < 1.5V, Vg > 1.5 V.
Vop = 4.5 V. = 1 Mz, Vi 0.6 v, Vi 206 VD0vp = 6.0, v =00y, Vg < 1.5 Y, vgy » 1.5 v
R&)lies only to T2 state ks ns into Tﬂ

Setup requirement for asynchronous signal to guarantee recognition at next clock.

Load capacitance €, = 100 pF.

This parameter is guaranteed but not tested. This parameter is characterized upon initial design or process
changes which affect this characteristic.

Setup requirement for asynchronous signal only to guarantee recognition at next clock.

Signal at 82CB84A or 8288 shown for reference only.

Status lines return to their inactive (logic one) state after CLK goes low and READY goes high.

REkE bREBYer ' vew
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0 [0 "5962-9672801MQC 1 [1 []
Device type 01
Case outline Q

Terminal Terminal Terminal Terminal

number symbol number symbol
1 GND 21 RESET
2 AD14 22 READY
3 AD13 23 TEST
4 AD12 2 Qs1 (INTA)
5 AD11 P as0 (ALE)
6 AD10 26 50 (DEN)
7 AD9 27 $1 T/R)
8 ADS Aﬂ 28 s2 (M/10)
9 AD7 ﬂ 29 LOCK (WR)
10 AD6 30 RQ/GT1 (HLDA)
1 ADS + 3 RQ/GTO (HOLD)
12 AD4 4 32 RD
13 AD3 33 MN/MX
1% AD2 34 BHE/S7
15 ADA 35 A19/56
16 ADC 36 A18/S5
17 NMI 37 A17/84
18 INTR { 38 AD16/53
19 cLK I 39 AD15
20 GND H 40 Voo

FIGURE 1. Terminal connection.
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MICROCIRCUIT DRAWING A 5362-96728
DEFENSE %fﬁ,g‘,f hgg%s:;m_v CENTER REVISION kEVEL SHEET13

DESC FORM 183A
JUL 94

I 9004708 0020242 629 W

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



http://www.dzsc.com/stock_596/5962-9672801VQC.html

[J [0 "5962-9672801vQC"] 1 [

EXECUTION UNIT
NEGISTER FILE
OATA POINTER
AND
INOEX NECS
8 WORDS

SUS INTERFACE UNIT

I RELOCATION |
REGISTER FILE

SECMENT REGISTERS

INSTAUCTION POINTER
S NORDS

&

BUS INTERFACE UMIT

HE/s?
-

K T8> a015-a00
XS TN . i

[T 01/%, 560, aLE . TD

¥

6-8YTE
INSTRUCTION
QUELE

1 ¥ 1 7
CLK RESET READY Mi/MX

[——= LOCK

'E/ﬂi.?@ CONTROL AND TIMING 33 050,
> #5.05.%

0s1

K0
Yoo
HEMORY IMTERFACE
c-8us
z :
INSTAUCT TON
STREAN BYTE
OUEUE
€S
ws s
wetenace 7]
w
(5]
10

EXELUTION UMIT
CONTROL SYSTEM
A-UsS

AL

8L

cL

EXECUTION OH
NIt

oL

FIGURE 2.
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DT/R = INDETERMINATE

OUTPUT FROM
DEVICE UNDER TE

OTO TEST PO
ST
c

L

AC TEST CIRCUIT

Note:

All signals switch between Voy and V4, unless
RDY js_ sampled near the end of T2, ?5, TW to
Two INTA cycles run back-to-back, The MD80C8%

signals are shown for the second INTA cycle.

v
IINCLUDES STRAY AND
JIG CAPACITANCE

0] 00 "5962-9672801VvQC"L O O Tl I T2 T3 T4 l
t t
CHICHZ - j—edlle-t e 201 1
|
CL X R U e
1
*'CLAV—L...IJ :’ Sy |‘cwxz-—| =
i
((AD15-ADO AD15-AD0X DATA OUT )(I
1
WRITE CYCLE —tevery by —e1—tHpx
ISEE NOTE 1) ~ ,‘ CveTx -1
(RD, INTA, DEN #
BT/R = Vgy) beverv = |=—— tuLun
g WR X # .
t CvCTx
EAR = tove feer——try )
(AD1S-ap0 | | ¥ T[T o ( POINTERY [~ ¢
H— teuerv - f=-tcuctv
INTA CYCLE R VAR
(SEE NOTES 1 AND 31 OT/R - —
(RD,WR = Vg < CVCTV—= |- /\ ‘\
BHE = v INTA &
tcvcrv-:ﬂl-y toveTx = \l—-
\_ DEN
SOF TWARE
HALT-
DEN.RD AD15-ADO __XINVALID HARDWARE SOFTWARE HALT
WR,INTA + vgy teLav -~

BUS TIMING - MINIMUM MODE SYSTEM

INT INPUT OUVTPUT
V]H+0.4 \' OH
1.5 v x 1.5 v
IL-0.4 v X VOH

AC TESTING INPUT, OUTPUT WAVEFORM

otherwise specified.
determine if TW machines states are to be inserted.
tocal ADDR/DATA bus is inactive during both TNTA cycles. Control

. Signals at MDB2C85 are shown for reference only.

The Coprocessor may not drive the busses o
ALl input signals (other than CLK) must sw

0.4 V and 3.9 V. tp and tp must be less th
ns.

- All timing measurements are made at 1.5 V unless otherwise specified.

utside the region shown without risking contention.
itch between Vi Max - 0.4 V and ViWMIN + 0.4, CLK must switch between
an or equal to %5 ns. CLK t. and t; must be less than or equal to 10

8. Cascade address is valid between first and second INTA cycle.
Figure 3. Timing waveform and load circuit.
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[J [0 "5962-9672801vQC"] 1 [

NOTES:

[+ RV N —

The device

T 12 3 T4
I———tcmcuz
- Lt CL -jfl=teLacL
CLK
szces * | ‘¥ h U P X
teHeTY l- teueL tCLCH I" CHCTV
Hs10
-y
tcLav—= ,::_tgtﬂx teeav =t |-
BHE/S7,A19/56-A16/53 I [ Yewe .a19-arX §7-33 X
T T T
o T TR
ALE | T X /-
tCHLL ! ,—-——trmvm
IH ! .
28 v LA
82C85 Vi ¥
SEE NOTE 4 —taviL _'-—_._ tgﬁ'ﬁ“
4
READY t
B8OCBE -—-\I—-— ,cmvx
7 P—J— LRYHCH
t'cuz | = tpyry
("AD15-ADO __XAn15-apg T TK" pATA IN
tazrL Ql—]-;/ LCLRH —=
RD
READ CYCLE J - teHeTy | -] = tcHCTY
_SEE_NOTE 1 _ tCLRL— ‘m.nu—a-, ,-_
(WR, INTA = Von! DT/R —\ I /_
"-cvcrv——l teverx '-r
L DEN

BUS TIMING - MINIMUM MODE SYSTEM

Unless otherwise specified, all signals switch between VO
RDY js ssampled near the end of T2, T3, TW to determine 1If’
Two INTA cycles run back-to-back.
Control for pointer address is shown for the s
Signals at 82C85 are shown for reference only.
Unless otherwise specified, all timing measurements are made at 1.5 v.

and Vo .
™ machines states are to be inserted.

local_ADDR/DATA bus is inmactive during both INTA cycles.
econd INTA cycle.

FIGURE 3. Timing waveform and load circuit - Continued.
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. 0 01 "5962-9672801VQC'0 0 ) 12 - T

[-—‘cmcnq
ja-t 0 [t ] I—v"CLICLl
e N\_{_"‘ ™
CLAY —= l— temee tedown
050.051 ) 4 X
toHSY - | teLsH -

$2.51,S0EXCEPT HALT) | SEE NOTE 3\

e =] S FoERY [ [tewv—
BHE/S7,A19/56-A16/53 JAL9-A3
BT B e

s2cas a

L tR1vey |-

LCLRIX f

"RYLCL:L‘_’JL"

t =
READY ‘“:‘5“ tewRyx

toLAx = |- £

)
teLAz - e tRyHCH

-‘ovcv.-l——-—tcwx:

{ patain {7

é

$7-33

N

READ CYCLE toray—ey
AD15-ADD AD15-ADO

RD teHoTL:
teLae

DT/R %
t t —
ouTPUTS cune = ,-- k CLMH

149 1:) HROC TORC X
SEE NOTES HRDC OR IORC

5 AND § tevny =
DEN

toyng | =

BUS TIMING - MAXIMUM MODE SYSTEM

1. Unless otherwise specified, all signals switch between Vo and Vo
- RDY is sampled near the end of T2, T3, TW to determine # TW mac|
3. Cascade address is valid between first and second INTA cycle.
- Two INTA cycles run back-to-back. The device Local

Control for pointer address is shown for the second INTA cycle.
5. Signals at device at 82c85 and 82C88 are shown for reference only.
6. The issuance of the device command and control si
lags the active high of MD82C88 CEN.

Untess otherwise specified, all timing measurements are made at 1.5 v.
8. Status inactive in state just prior to T4.

FIGURE 3. Timing waveform and load cireuit - Continued.

kines states are to be inserted.

ADDR /DATA bus is inactive during both INTA cycles.
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[J [0 "5962-9672801vQC"] 1 [

I T I T2 I T3 I T4 I

teHsy = s
52,51.50(EXCEPT WALT) yuosr? 4 —
L
WRITE CYCLE tCLAv =3 ':"Etg teisu =1 |=tcuoxe
AD15-ADO X X  {
tCVNV"' r&
DEN ! 4 toLnn = \_
82C88 teLmL = I- - I-"I:vux
BUTPUTS Al OR A /
see woTes ) '€ Tokc
S AND 6 toLm ,- = ,'—-‘-cum
MW{TC DR TOWC #
s P
INTA CYCLE -{-4J-.-}-- ERE BRI ke P
AD15-ADO v C
SEE NOTES 3 AND 4 "1 T I3 ittt E B R
- teLaz \‘toveL - tcLoxt
AD15-ADO AN O N €TTTIED M e
tSvMCH i - — toLmeL \
MCE/PDEN /
t o Lh
e e tc,m,_/ = = tcuotn
szca$ DT/R X yi £
oUTPUTS
SEE NOTES toLm~
S AND B INTA
tovny [-' - tCLmH
DEN |
SDF"‘&!E_______‘_____ t
HALT-RO , HROC , TORC , HIITC , AMWC , TOWC , ATOWC , INTA, 50, S1avgy ] b tcvme
AD15-ADD X INVALID ADDRESS
T
- l-— tocav
s2 ] X l{
-J L-'-cusv l‘- teusu

BUS TIMING - MAXIMUM MDDE SYSTEM

NOTES:

1. Unless otherwise specified, all signals switch between V y and v, Le

2. RDY is sampled near the end of T2, T3, TW to determine i? ™ macﬁmes states are to be inserted.

3. Cascade address is valid between first and second INTA cycle.

4. Two INTA cycles run back-to-back. The device local ADDR/DATA bus is inactive during both INTA cycles.
Control for the pointer address is shown for the second INTA cycle.

5. signals for devices 82C85 and 82C88 are shown for refergnce only.

6. The issuance of the 82C88 command and control signals (MRDC MWTC, AMMWC, IORC, IOWC, AIOWC, INTA and DEN)
lags the active high 8288 CEN.

7. Unless otherwise specified, all timing measurements are made at 1.5 v.

8. sStatus inactive in state just prior to T4.

FIGURE 3. Timing waveform and load circyit - Continued.
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TEST
ASYNCHRONOUS SIGNAL RECOGNITION

ANY ANY
CLK

CLK \';
‘I CYCLE '-"-I CYCLE cc

teLav - ["' -~ I* teLav CLK
Tock £

tnvt:L-‘-1
BUS LOCK SIGNAL TIMING RESET
[MAXIMUM MODE ONLY) 2 4CLK CYCLES

RESET TIMING

tcLox

ANY
CLK |>0-CL t
CYCLE [CYCLE CLGH
L WA S S W
terey e f=toven -
t et s
CLGH = -1 1 CHEX &
RO/GT A X__FruLsE 1 \i' PULSE'3
COPROCESSO N COPROCESSOR
PREVIOUS GRANT 4o I—- CLAZ RELEASE
AD15-ADD ot X J—C
» L2 4 t
CHSV
_ AD , LOCK . ~ ~'CHSZ__ sec NOTE 2.
BHE/S7.A19/SS_-AIS/53 P A
$2,51,50 i

REQUEST/GRANT SEQUENCE TIMING

>1 CLK 1 or 2
Evcuss["' "Icvcn.cs
CLK -1 FJ{—\\ﬁ f \ "
tuveH = |- - - I"'“uvcu
X

“OLD _/ v L. LC
- I"' toLnav "'l teLHAY
HLDA “« . |
o I—- t’CLAZ
55 £5 -
AD15-ADO . COPROLESSOR 1 {
7 "
BHE/S7,A19/S6-A16/S3
RD,WR,M/TO.DT/R,DEN — — L ...

HOLD/HOLD ACKNOWLEDGE TIMING (MINIMUM HMODE ONLY)

Note:

1. Setup requirement for asynchronous signal only to guarantee recognition at next clock.
2. The coprocessor may not drive the buses outside the region shown without risking contention.

FIGURE 3. Timing waveform and load cirgyit - Continued.
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4. QUALITY ASSURANCE PROVISIONS

H9ng Bhd NGBl .DFQ- I;Lvice class M, sampling and inspection procedures shall be in accordance with
MIL=STD- see 3.1 herein). For device classes Q and V, sampling and inspection procedures shall be in accordance
with MIL-1-38535 or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the OM
plan shall not effect the form, fit, or function as described herein.

4.2 Screening. For device class M, screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to quality conformance inspection. For device classes @ and V, screening shall be in
accordance with MIL-1-38535, and shall be conducted on all devices prior to qualification and technology conformance
inspection.

4.2.1 Additional criteria for device clasg M.

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

(1) Test condition A, B, C or D. 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.
The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1015.

(2) Ty = +125°C, minimum,

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

4.2.2 Additiopal criteria for device classes Q and V.

a. The burn-in test duration, test condition and test temperature, or approved alternatives shall be as 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 MIL-1-38535 and shall be made available to the acquiring or preparing activity upon request.
The test circuit shall specify the inputs, outputs, biases, and power 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 [IA herein.

€. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
appendix B of MIL-1-38535, or as modified in the device manufacturers approved Quality Management (QM) plan.

4.3 ifi i i i i 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 E inspections (see 4.4.1 through 4.4.4).

4.4 i ion. Quality conformance inspection for device class M shall be in accordance with
MIL-STD-883 (see 3.1 herein) and as specified herein. Inspections to be performed for device class M 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 4.4.4).
Technology conformance inspection for classes Q@ and V shall be in accordance with MIL-1-38535 or as modified in the
device manufacturers OM plan including groups A, B, C, D, and E inspections and as specified herein except where
option 2 of MIL-1-38535 permits alternate in-line control testing.

4.4.1 Group A inspection.

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

b. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the truth table. For device classes
Q and V, subgroups 7 and 8 shall include verifying the functionality of the device.

C. Subgroup 4 (CIN' Coyy, and C“ measurements) shall be measured only for the initial qualification and after
process or design changes uhlcg may affect capacitance, A minimum sample size of 5 devices with zero rejects
shall be required.

4.4.2 Groyp C inspection. The group C inspection end-point electrical parameters shall be as specified in table II
herein.
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TABLE IIA. Electrical test requirements.

D D u5932_nn—1rmn1\ /aYallmlm D

UUILUUJ.V\{\/ T

Test requirements Subgroups Subgroups
(in accordance with (in accordance with
MIL-STD-883, MIL-1-38535, table 111)
—IM 5005, table I)
Device Device Device
class M class Q class v
Interim electrical 1,7,9 1,7.9 1.7,9

parameters (see 4.2)

Final electrical 1,2,3,7,8,9, v 1,2,3,7,8, 1/ [1,2,3,7,8 2
parameters (see 4.2) 10,11 9,10,11 9,10,11 3/

Group A test 1,2,3,4,7,8,9,10,11 [1,2,3,4,7,8 1,2,3,4,7,8
requirements (see 4.4) 9,10, 11 9,10,11

Group C end-point electrical 1,2,3,7,8,9 1,2,3,7,8,%9 1,2,3,7,8,9
parameters (see 4.4) 10,11 10,11 10,11 3/

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

Group E end-point electrical 1,7,9 1,7,9 1,7,9

parameters (see 4.4)

vee

manufacturer's
upon request.

POA applies to subgroup 1and 7.
PDA applies to subgroups 1,7 and deltas.
Delta limits as specified in Tabel 1B herein shall be required when specified and the delta values
shall be completed with reference to the zero hour electrical parameters.
TABLE IIB. - 85°).
Parameter Symbol Delta Limits
Standby power supply current ICCSB +100 pA
Output leakage current LozL s Tozn +2 pA
Input leakage current Try, IIL +200 puA

4.6.2.1 Addu_mna_k_gu_tgua_fg_ummﬂ Steady-state life test conditions, method 1005 of MIL-STD-883:

a. Test condition A, B, C or D. 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. The test
circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with
the intent specified in test method 1005.

b. Ty = +125°C, minimum.

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

Q - The steady-state life test duration, test condition and

test temperature, or approved alternatives shall be as specified in the device manufacturer's oM plan in accordance
with MIL-1-38535. The test circuit shall be maintained under document revision level control by the device

TRB, in accordance with MIL-1-38535, and shall be made available to the acquiring or preparing activity
The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in

accordance with the intent specified in test method 1005.
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4.4.3 Growp D inspection. The group D inspection end-point electrical parameters shall be as specified in table

T 962-9672801vQCD O O

4.4.% group E inspection. Group € inspection is required only for parts intended to be marked a
hardness assured (see 3.5 herein). RHA levels for device classes G and V shall be M,D, L,R,F, G
device class M shall be M and D.

1%
a8
g

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

b. For device class M, the devices shall be subjected to radiation hardness assured tests as specified in
MIL-1-38535, appendix A, 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 NIL-1-38535 for the RHA level
being tested. All device classes must meet the postirradiation end-point electrical parameter limits as
defined in table I at Ty = +25°C 25°C, after exposure, to the subgroups specified in table IIA herein.

€. When specified in the purchase order or contract, a copy of the RHA delta Limits shall be supplied.
4.5 Methods of inspection. Methods of inspection shall be specified as follows:

4.5.1 Yoltage and current. Unless otherwise specified, all voltages given are referenced to the microcircuit Vss
terminal. Currents given are conventional current and positive when flowing into the referenced terminal.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-STD-883 (see 3.1
herein) for device class M 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 Goverrment microcircuit
appltications (original equipment), design applications, and logistics purposes.

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

6.1.2 gubstitutability. Device class 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-973 using DD
Form 1692, Engineering Change Proposal.

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 45444-5270, or telephone
(513) 296-5377.

6.5 Abbreviations. symbols., and definitions. The abbreviations, symbols, and definitions used herein are defined
in MIL-1-38535 and MIL-STD-1331 and as follows:
AD15-ADO /0 ADDRESS DATA BUS: These lines constitute the time mul tiplexed memory/10 address

(T1) and data (T2, T3, TW, T4) bus. AO is analogous to BHE for the lower byte
of the data bus, pins D7-D0. It is LOW during T1 when a byte is to be transferred
on the lower portion of the bus in memory or 1/0 operations. Eight bit oriented
devices tied to_the lower half would normally use A0 to condition chip select
functions (see BHE). These tLines are active HIGH and are held at high impedance

to the last valid logic level during interrupt acknowledge and local bus "hold
acknowledge" or "grant sequence".

A19/56 [o] ADDRESS/STATUS: Ouring T1, these are the four most significant address lines for
A18/s5 memory operations. During 1/0 operations these lines are low. During memory and
A17/54 1/0 operations, status information is available on these lines during 12, T3, TW,

A16/53 T4, S6 is always zero. The status of the interrupt enable. FLAG bit (S5) is

updated at the beginning of each clock cycle. S4 and S3 are encoded as shown.
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Bin symbol LIype

- Continued.

o 00 "5962-9672801VQC"D [ mis information indicates which segment register is presently being used for data

cessing.

—_—

BHE/S?7 o)

READY 1

INTR I

TEST I

RESET I

These lines are held at high impedance to the last valid logic level during local
bus "hold acknowledge" or “grant sequence®.

S4 s3 Characteristics

Alternate data
Stack

Code or none
Data

—-_—_0
-0 O

BUS HIGH ENABLE/STATUS: During T1 the bus high enable signal (BHE) should be
used to enable data onto the most significant half of the datas bus, pins D15-D8.
Eight bit oriented devices tied to the upper_balf of the bus would normally use
BHE to condition chip select functions. BHE is LOW during T1 for read, write,
and interrupt acknowledge cycles when a byte is to be transferred on the high
portion of the bus. The S7 status information is available during T2, T3, and Té4.
The signal is active LOW, and is held at high impedance to the last valid logic
level during interrupt acknowledge and local bus "hold acknowledge" or “grant
sequence"; it is LOW during T1 for the first interrupt acknowledge cycle.

BHE AD Characteristics

wWhole word
Upper byte from/to odd address

Lower byte from/to odd address
None

O =0

READ: Read strobe indicates that the processor is performing a memory or 1/0 read
cycle, depending on the state of the M/I0 or S2_pin. This signal is used to read
devices which reside on the device local bus. RD is active LOW during T2, T3,

and TW of any read cycle, and is guaranteed to remain HIGH in T2 until the device
local bus has floated.

This line is held at a high impedance logic one state during "hold acknowledge" or
"grant sequence".

READY: Is the acknowledgment from the addressed memory or 1/0 device that will
complete the data transfer. The RDY signal from memory or I/0 is synchronized by
the 82C84A clock generator to form READY. This signal is active HIGH. The device
READY input is not synchronized. Correct operation is not guaranteed if the setup
and hold times are not met.

INTERRUPT REQUEST: 1Is a level triggered input which is sampled during the last
clock cycle of each instruction to determine if the processor should enter into an
interrupt acknowleaje operation. A subroutine is vectored to via an interrupt
vector lookup table located in system memory. It can be internally masked by
software resetting the interrupt enable bit. INTR is internally synchronized.
This signal is active HIGH.

TEST: Input is examined by the "Wait" instruction. 1f the TEST input is LOW
execution continues, otherwise the processor waits in an Y“idle" state. This input
is synchronized internaily during each clock cycle on the leading edge of CLK.

NON-MASKABLE INTERRUPT: I[s an edge triggered input which causes a type 2
interrupt. An interrupt service routine is called via an interrupt vector Lookup
table located in system memory. NMI is not maskable internally by software. A
transition from LOW to HIGH initiates the interrupt at the end of the current
instruction. This input is internally synchronized.

RESET: Causes the processor to immediately terminate its present activity. The
signal must change from LOW to HIGH and remain active HIGH for at least four clock
cycles. It restarts execution, as described in the instruction set description,
when RESET returns LOW. RESET is internally synchronized.
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Bin symbol Ivpe Rescription - Continued.
[J [] "5962-9672801VQC"[] [J Q”w: It is

Provides the basic timing for the processor and bus controller.
asymmetric with a 33 percent duty cycle to provide optimized internal timing.

Vop Vpp: *5 V power supply pin. A 0.1 pF capacitor between pin 20 and pin 40 is
recommended for decoupling.

GND GND: Ground. Note: Both must be connected. A 0.1 #F capecitor between pin 1
and pin 20 is recommended for decoupling.

MN/MX 1 MINIMUM/MAXIMUM: Indicates what mode the processor is to operate in. The two
modes are discussed in the following sections.

M/10 0 STATUS LINE: Logically equivalent to S2 in the maximum mode. It is used to
distinguish a memory access from an /0 access. M/I0 becomes valid in the T4
preceding a bus _cycle and remains valid until the final T4 of the cycle (M = HIGH,
10 = LOW). M/IO is held to a high impedance logic one during local bus "hold
acknowl edge".

WR o WRITE: Indicates that the processor is_performing a_write memory or write 170
cycle, depending on the state of the M/I0 signal. WR is active for T2, T3, and
TW of any write cycle. It is active Low, and is held to high impedance logic one
during local bus "hold acknowledge".

INTA (o] INTERRUPT ACKNOWLEDGE: Is used as a read strobe for interrupt acknowledge cycles.
It is active LOW during T2, T3, and TW of any write cycle. Note that INTA is
never floated.

ALE o} ADDRESS LATCH ENABLE: Is provided by the processor to latch the address into the
82C82/82C83 address latch. It is a HIGH pulse active during clock LOW of T1 of
any bus cycle. Note that ALE is never floated.

DT/R o] DATA TRANSMIT/RECEIVE: Is needed in a minimum system that desires to use a data
bus transceiver. It is used to control the direction of data flow through the
transceiver. Logically, DT/R is equivalent to S$1 in maximum mode, and its
timing is the same as for M/T0 (T = HIGH, R = LOW). DT/R is held to a high
impedance logic one during local bus “hold acknowledge*.

DEN 0 DATA ENABLE: Provided as an output enable for a bus transceiver in a minimum
system which uses the transceiver. DEN is active LOW during each memory and 1/0
access and for INTA cycles. For a read or INTA cycle it is active from the
middie of T2 until the middle of T4, while for a write cycle it is active from the
beginning of T2 until the middle of T4. DEN is held to a high impedance logic
one during tocal bus "“hold acknowl edge",

HOLD I HOLD: Indicates that another master is requesting a local bus "hold". To be a

HLDA 0 acknowledged, HOLD must be active HIGH. The processor receiving the "hold" will
issue a "hold" will a “hold acknowledge” (HLDA) in the middle of a T4 or T1 clock
cycle. Simultaneously with the issuance of HLDA, the processor will float the
local bus and control lines. After HOLD is detected as being LOW, the processor
will lower HLDA, and when the processor needs to run another cycle, it will again
drive the local bus and control lines.

HOLD is not an asynchronous input. External synchronization should be provided if
the system cannot otherwise guarantee the setup time,

$0,81,s2 0 STATUS: Is active during T4, T1, and T2 and is returned to the passive state
(1,1,1) during T3 or during TW when READY is HIGH. This status is used by the
82C88 bus controller to_generate all memory and 1/0 access control signals. Any
change by S2, S1, or SO during T4 is used to indicate the beginning of a bus
cycle, and the return to the passive state in T3 or TW is used to indicate the end
of a cycle.
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Bin gymbol Ivpe - Continued.
. " - 0o

0 0 "5962 9672801VQC these signals are held at a high impedance logic one state during “grant
sequenceY .
S_Z— ?1— ;— Characteristics
0 0 0 Interrupt acknowledge
0 0 1 Read 1/0 port
1] 1 0 Write 1/0 port
0 1 1 Halt
1 0 0 Code access
1 0 1 Read memory
1 1 0 Write memory
1 1 1 Passive

—I.AI.GJ.O_ 1/0 REQUEST/GRANT: Pins are used by other local bus masters to force the processor to

RQ/GTH release the local bus at_the end of the processor's current bus_cycle. _Each pin
is bi-directional with RQ/GTO having higher priority than RQ/GT1. RQ/GT has
an internal pull-up bus hold device so it-may_be left unconnected. The
request/grant sequence is as follows (see RGQ/GT sequence timing).
1. A pulse of 1 CLK wide from another local bus master indicates a local bus

request ("hold") to the device (pulse 1).

2. During a T4 or T1 clock cycle, a pulse 1 CLK wide from the device to the
requesting master (pulse 2) indicates that the device has allowed the

bus to float and that it will enter the "'grant sequence® state at next CLK.

The CPU's bus interface unit is disconnected logically from the locat

bus during "grant sequence".

3. A pulse 1 CLK wide from the requesting master indicates to the device (pulse

3) that the "hold" request is about to end and that the device can reclaim the

local bus at the next CLK. The CPU then enters Té {or T1 if no bus cycles

pending).

Each master-master exchange of the local bus is a sequence of 3 pulses. There

must be one idle CLK cycle after each bus exchange. Pulses are active low.

If the request is made while the CPU is performing a memory cycle, it witl

release the local bus during T4 of the cycle when all the following conditions

are met:

1. Request occurs on or before T2.

2. Current cycle is not the low byte of & word (on an odd address).

3. Current cycle is not the first acknowledge of an interrupt acknowl edge
sequence,

4. A locked instruction is not currently executing.

If the local bus is idle when the request is made the two possible events will

fol low:

1. Local bus will be released during the next cycle.

2. A memory cycle will start within three clocks. Now the four rules for a
currently active memory cycle apply with condition number 1 already
satisfied.

LoCK 0 LOCK: Output indicates_that other system bus masters are not to gain control of
the system bus while LOCK is active LOW. The LOCK signal is activated by the
"LOCK" prefix instruction and remains active until the completion of the next
instruction. This signal is active LOW, and is-held at a HIGH impedance logic one
state during "grant sequence”. In MAX mode, LOCK is automatically genercated
during T2 of the first INTA cycle and removed during T2 of the second INTA
cycle.
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- Continued.

o 2801V0C D O]
Gs1,|-gJSOD 5962-967 891 Q QUEUE STATUS: The queue status is valid during the CLK cycle after which the

Queue operation is performed.

Qs1 and @S2 provide status to allow external tracking of the internal device
instruction queue. Note that QS1, QSO never become high impedance.

as1 Qs0

0 0 No operation

0 1 First byte of Op code from queue
1 0 Empty the queue

1 1 Subsequent byte from queue

6.6 One part - one part number system. The one part - one part number system described below has been developed to
allow for transitions between identical generic devices covered by the three major microcircuit requirements documents
(MIL-H-38534, MIL-1-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique PIN's. The
three 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 three documents, the OEM can acquire to the highest class level
available for a given generic device to meet system needs without modifying the original contract parts selection

criteria.

Example PIN Manufacturing Document
New MIL-H-38534 Standard Microcircuit 5962-XXXXXZZ(H or K)YY QML -38534 MIL-BUL-103
Drawings
New MIL-1-38535 Standard Microcircuit 5962-XXXXXZ2(Q or V)YY QML-38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL-STD-883 Standard 5962-XXXXXZ2Z(M)YY MIL-BUL-103 MIL-BUL-103

Microcircuit Drawings

6.7 Sources of supoly.

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

6.7.2 Approved sources of supoly for device clags M. Approved sources of supply for class M are listed in
MIL-BUL-103. The vendors lListed in MIL-BUL-103 have agreed to this drawing and a certificate of compl iance (see 3.6
herein) has been submitted to and accepted by DESC-EC.
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