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1. SCOPE

1.1 Scope. This drawing describes device requirements for MIL-STD-883 compliant, non-JAN class level B microcircuits in
accordance with MIL-PRF-38535, appendix A.

1.2 Part or Identifying Number (PIN). The complete PIN shall be as shown in the following example:

5962-87593 01 Q X
| | | |
I I
Drawing number Device type Case outline Lead finish
(see 1.2.1) (see 1.2.2) (see 1.2.3)

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

Device type Generic number Circuit function
01 8155 2K RAM W/ I/O ports and timer, I,. (CE
p
02 8156 2K RAM W/ I/O ports and timer, I, (CE)

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

Outline letter Descriptive designator Terminals Package style
Q CDIP2-T40 or GDIP1-T40 40 dualkin-line

1.2.3 Lead finish. The lead finish is as specified in MIL-PRF-38535, appendix A.

1.3 Absolute maximum ratings.

Supply voltage to ground potential .............cccovvveeeeeiiiiivnnnennn. -0.5Vdcto +7.0Vdc

DC input voltage with respect to GND ..........cccccoviiiieeeeennnis -0.5Vdcto+7.0Vdc

Maximum power dissipation (Pp): ......c.cccccuu... 15w

Lead temperature (soldering, 10 seconds) ..........cccccceeerennees +270°C

Thermal resistance, junction-to-case (O3c) «vvooovvveervveeerrnenn. See MIL-STD-1835

Storage temperature range -65°C to +150°C

Junction temperature (T;) +150°C
1.4 Recommended operating conditions.

Case operating temperature range (Tc) ..o.oevvrvrereeeeeennniieneen. -55°C to +125°C

Input low voltage (V) 0.8Vdc

Input high voltage (Vi) «ovveeerieieeiieeceee e 2.0Vdc

Supply voltage range (Vcc) oo +4.5V dcto +5.5V dc
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2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, and handbooks. The following specification, standards, and handbooks form a part
of this drawing to the extent specified herein. Unless otherwise specified, the issues of these documents are those cited in the
solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATION
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-883 - Test Method Standard Microcircuits.
MIL-STD-1835 - Interface Standard Electronic Component Case Outlines.

DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBK-103 - List of Standard Microcircuit Drawings.
MIL-HDBK-780 - Standard Microcircuit Drawings.

(Copies of these documents are available online at http://assist.daps.dla.mil/quicksearch/ or http://assist.daps.dla.mil or from
the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

2.2 Order of precedence. In the event of a conflict between the text of this drawing and the references cited herein, the text of
this drawing shall take precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a
specific exemption has been obtained.

3. REQUIREMENTS

3.1 Item requirements The individual item requirements shall be in accordance with MIL-PRF-38535, appendix A for non-JAN
class level B devices and as specified herein. Product built to this drawing that is produced by a Qualified Manufacturer Listing
(QML) certified and qualified manufacturer or a manufacturer who has been granted transitional certification to MIL-PRF-38535
may be processed as QML product in accordance with the manufacturer's approved program plan and qualifying activity
approval in accordance with MIL-PRF-38535. This QML flow as documented in the Quality Management (QM) plan may make
modifications to the requirements herein. These modifications shall not affect the PIN as described herein. A "Q" or "QML"
certification mark in accordance with MIL-PRF-38535 is required to identify when the QML flow option is used. This drawing has
been modified to allow the manufacturer to use the alternate die/fabrication requirements of paragraph A.3.2.2 of MIL-PRF-
38535 or alternative approved by the Qualifying Activity.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall be as specified in
MIL-PRF-38535, appendix A and herein.

3.2.1 Terminal connections. The terminal connections shall be as specified on figure 1.

3.2.2 Case outlines. The case outlines shall be in accordance 1.2.2 herein.

3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical performance characteristics are
as specified in table | and shall apply over the full case operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table Il. The electrical
tests for each subgroup are described in table I.

3.5 Marking. Marking shall be in accordance with MIL-PRF-38535, appendix A. The part shall be marked with the PIN listed
in 1.2 herein. In addition, the manufacturer's PIN may also be marked. For packages where marking of the entire SMD PIN
number is not feasible due to space limitations, the manufacturer has the option of not marking the "5962-" on the device.

3.5.1 Certification/compliance mark. A compliance indicator “C” shall be marked on all non-JAN devices built in compliance
to MIL-PRF-38535, appendix A. The compliance indicator “C” shall be replaced with a "Q" or "QML" certification mark in
accordance with MIL-PRF-38535 to identify when the QML flow option is used.
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3.6 Certificate of compliance. A certificate of compliance shall be required from a manufacturer in order to be listed as an
approved source of supply in MIL-HDBK-103 or QML-38535 (see 6.6 herein). The certificate of compliance submitted to DSCC-
VA prior to listing as an approved source of supply shall affirm that the manufacturer's product meets the requirements of MIL-
PRF-38535, appendix A and the requirements herein.

3.7 Certificate of conformance. A certificate of conformance as required in MIL-PRF-38535, appendix A shall be provided
with each lot of microcircuits delivered to this drawing.

3.8 Notification of change. Notification of change to DSCC-VA shall be required for any change that affects this drawing.

3.9 Verification and review. DSCC, DSCC'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
reviewer.

4. VERIFICATION

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with MIL-PRF-38535, appendix A.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be conducted on all devices
prior to quality conformance inspection. The following additional criteria shall apply:

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

(1) Test condition D. The test circuit shall be maintained by the manufacturer under document revision level control
and shall be made available to the preparing or procuring activity upon request. The test circuit shall specify the
inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in method
1015 of MIL-STD-883.

(2) Ta=+125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table Il herein, except interim electrical parameter
tests prior to burn-in are optional at the discretion of the manufacturer.

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with method 5005 of MIL-STD-
883 including groups A, B, C, and D inspections. The following additional criteria shall apply.

4.3.1 Group A inspection.

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

b. Subgroups 4, 5, and 6 in table |, method 5005 of MIL-STD-883 shall be omitted.
c. Subgroups 7 and 8 shall test sufficient to verify the functional operation of the device.

4.3.2 Groups C and D inspections.

a. End-point electrical parameters shall be as specified in table 1l herein.
b. Steady-state life test conditions, method 1005 of MIL-STD-883.

(1) Test condition D. The test circuit shall be maintained by the manufacturer under document revision level control and
shall be made available to the preparing or procuring activity upon request. The test circuit shall specify the inputs,
outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in method 1005 of MIL-
STD-883.

(2) Ta=+125°C, minimum.
(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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TABLE I. Electrical performance characteristics.

| | | [ | Limits |
Test |Symbol | Conditions | Group A | Device | | Unit
| |  -55°C < T¢ < +125°C | subgroups |types |Min |Max |
l l | | | | I
I I I I [y I
Input low voltage | ViL | Vece =45V |1,2,3 | All |-0.5 |0.8 | Vv
I I | | | | I
I I I I I | 1/ I
Input high voltage | Vi | Vec =45V |1,2,3 | All |20 |Vee | V
I I | | | [+0.5 |
| | | | | I |
Output low voltage | VoL | ViL=0.8V, lp.=2.0 mA |1,2,3 | Al | |045 | V
I [Vec =55V, V=20V I I I I I
I I | | | | I
| | | | | I |
Output high voltage | Vou | V=08V, V=20V |1,2,3 | Al [2.4 | | Vv
I [ Vec = 5.5V, loy = -400 pA I [ I I I
I I | | | | I
| | | | | I |
Input leakage current | e | Vec =5.5V, |1,2,3 | Al | | 10 | HA
| |[Vin=5.5Vto0V | [ | [-10 | pA
I I | | | | I
| | | | | I |
Output leakage current | loL | Vec =5.5V, |1,2,3 | Al | | 10 | HA
| | Vour=55V1t00.45V | [ | [-10 | pA
I I | | | | I
| | | | | I |
Ve supply current | lec | Vec =55V 2/ |1,2,3 | All | [125 | mA
I I | | | | I
I I I I I I I
Chip enable leakage A | Vec =55V |1,2,3 | 01 | | 160 | pA
(CB) I |Vin=55Vto0V I I I I I
I I | | | | I
I I I I I I I
Chip enable leakage | e | Vece =55V |1,2,3 | 02 | |100 | pA
(CE) I |Vin=55Vto0V I I I I I
I I | | | | I
I I I I I I I
Functional testing | | See 4.3.1c | 7,8 | | | |
| | | | | | I
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| | | [ |  Limits |
Test |Symbol | Conditions | Group A | Device | | Unit

| |  -55°C < T¢ < +125°C | subgroups |types |Min |Max |
| | | | | | |
I I I I I I I

Address to LATCH setup | taL | Vec=5.5V,45V |9, 10, 11 | All |50 | | ns
time | | I I I I I
| [Vh=2.4V | | | | |

Address hold time | tea | |9, 10, 11 | All |80 | | ns
after LATCH | | V. =045V | | | | |

LATCH to READ/WRITE I tic i Vou=2.0V I9, 10, 11 IAII IlOO I i ns
control I I | | | | |
I | Vo =0.8V I I I I I

Valid data out from | tro | 19, 10, 11 | All | |170 | ns
READ control | | | | | | |
I I I I I I I

Address stable to data | tap | |9, 10, 11 [ All | | 400 | ns
out valid I | I I I I I
I I I I I I I

LATCH enable width |t | |9, 10, 11 | Al 200 | | ns
I I | | I I I
| | | | | I |

Data bus float after | troF | |9, 10, 11 | Al | 0 100 | ns
READ 3/ I I | | I | I
I I I I I I I

READ/WRITE control to | teL | |9, 10, 11 | All |20 | | ns
LATCH enable | | | | | | |

READ/WRITE control I tec I IQ, 10,11 IAII I250 I I ns
width | | I I I I I
I I I I I I I

Data into WRITE | tow | 4/ |9, 10, 11 | All 150 | | ns
setup time I | | | I I I
| | | | | I |

Data in hold time | two | |9, 10, 11 | Al |25 | | ns
after WRITE | | | | | | |
I I I I I I I

Recovery time between | try | |9, 10, 11 | All [300 | | ns
controls I I | | | | |
I I I I I I I

WRITE to port output | twe | |9, 10, 11 | All | | 400 | ns
I I I I I I I
I I I I I I I

Port input setup time | ter | |9, 10, 11 | All | 70 | | ns
I I | | I I I
| | | | | I |

Port input hold time | trp | |9, 10, 11 | Al |50 | | ns
I I | | I | I
I I I I I I I

STB to buffer full | tser | 19, 10, 11 | All | |400 | ns
| I | | | | |
I I I I I I I

STB width | tss | [9, 10, 11 | All 200 | | ns
I I I I | I I

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

I I
Test |Symbol [ Conditions | Group A |[Device |_Limits Unit
| |  -55°C < T¢ < +125°C |subgroups  |types | | |
| | | | [ Min_|Max__|
I I I I I I I
READ to buffer empty | tree | Vec=5.5V,45V |9, 10, 11 [ All | | 400 | ns
| | | | | | |
| V=24V | | | | |
STB to INTR on | tsi | |9, 10, 11 | All | | 400 | ns
| |ViL=0.45V | | | I |
| | | | | I |
READ to INTR off | troi | Voh=2.0V |9, 10, 11 | All | |400 | ns
| | | | | | |
I [VoL=0.8V I I I I I
Port setup time to STB | trss | |9, 10, 11 | All |50 | | ns
| |V,.=0.45V | | | | |
_ I I I I I I I
Port hold time after | ths | 4/ 9, 10, 11 | All 120 | | ns
STB | | | | | I I
I I I I I I I
STB to buffer empty | tsge | |9, 10, 11 | All | | 400 | ns
| | | | | | |
| | | | | I |
WRITE to buffer full | twer | |9, 10, 11 | All | | 400 | ns
| | | | | | |
l I I I I I I
WRITE to INTR off | twi | |9, 10, 11 | All | |400 | ns
| | | | | | |
- I I I I I I I
TIMER-IN to TIMER-OUT | tro | |9, 10, 11 | All | | 400 | ns
low | | | | | I I
- I I I I I I I
TIMER-IN to TIMER-OUT | tty | |9, 10, 11 | All | | 400 | ns
high | | | | | | |
| | | | | I |
Data bus enable from | troe | |9, 10, 11 | Al |10 | | ns
READ control | | | | | | |
I I I I I I I
TIMER-IN low time | tg | |9, 10, 11 | All |88 | | ns
| | | | | | |
I I I I I I I
TIMER-IN high time | t | |9, 10, 11 | All 120 | | ns
| | | | | | |
1/ These V,_ and V| values are guaranteed by design and are not tested.
2/ The supply current is measured with unloaded outputs while running functional patterns.
3/ AC float timing parameter tgs is tested logic 0 to float only.
4/ See figures 2, 3, 4, 5, and 6.
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Device types All

Case outlines Q

Terminal number | Terminal symbol
1 PC3
2 PC4
3 TIMER IN
4 RESET
5 PC5
6 TIMEROUT
! 10/M
s —

CE or CE

9 RD
10 WR
11 ALE
12 ADO
13 AD1
14 AD2
15 AD3
16 AD4
17 AD5
18 AD6
19 AD7
20 Vss
21 PAQO
22 PAl
23 PA2
24 PA3
25 PA4
26 PAS
27 PAG6
28 PA7
29 PBO
30 PB1
31 PB2
32 PB3
33 PB4
34 PB5
35 PB6
36 PB7
37 PCO
38 PC1
39 PC2
40 Vee

FIGURE 1. Terminal connections.
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Pin description.

Pin no.

Name

RESET

I

I/O | Pin description
|
I

| The RESET signal is a pulse provided by the 8085AH to initialize the
| system. Input high on this line resets the chip and initializes the

| three 1/O ports to input code. The width of RESET pulse should

| typically be 600 ns. (Two 8085AH clock cycle times.)

|

12-19

ADo-AD,

o

| These are 3-state Address/Data lines that interface with the CPU

| lower 8-bit Address/Data bus. The 8-bit address is latched into the
| address latch on the falling edge of the ALE. The address can be
| either for the memory section or the 1/0 section depending on the

| polarity of the 10/M input signal. The 8-bit data is either written

| into the chip or read from the chip depending on the status of WRITE

| or READ input signal.
I

CE-CE

| Chip enable. On the 01 device, this pin is CE and is active low.
| On the 02 device, this pin is CE and is active high.
|

| Input low on this line with the chip enable active enables the

| ADg.7 buffers. If IO/M pin is LOW, the RAM content will be read

| out to the AD bus. Otherwise, the content of the selected 1/O port
| will be read to the AD bus.

I

10

| Input low on this line with the chip enable active causes the data

| on the AD lines to be written to the RAM or I/O ports, depending on
| the of IO/M.

|

11

ALE

| Address latch enable. This control signal latches the address on
| the ADy - lines and the state of the chip enable and I0/M into

| the chip at the falling edge of ALE.

|

IO/M

|

| IO/IMEMORY select. This line selects the memory if LOW and selects
| the 10 if HIGH.

|

FIGURE 1. Terminal connections - continued.

STANDARD

MICROCIRCUIT DRAWING

DEFENSE SUPPLY CENTER COLUMBUS
COLUMBUS, OHIO 43218-3990

SIZE
A 5962-87593

REVISION LEVEL SHEET
C 9

DSCC FORM 2234
APR 97




Pin description.

Pin no.

Name

Pin description

21-28

I
/0 |
|
I
PAs-PA;

I/0 | These 8 pins are general purpose I/O pins. The in/out direction is
| selected by programming the Command/Status register.

29-36

I
PB,-PB;

I/0 | These 8 pins are general purpose I/O pins. The in/out direction is
| selected by programming the Command/Status register.

I
PCo-PCs

I/O | These 6 pins can function as either input port, output port or as
| control signals for PA and PB. Programming is done through the C/E
| register. When PCy .5 are used as control signals, they will
| produce the following:

PCy-A INTR (Port A interrupt)
PC;-A BF (Port A buffer full)
PCZ-,ﬁB (Port A strobe)
PC;-B INTR (Port B interrupt)
PC,-B BF (Port B buffer full)

PCs-B STB (Port B strobe)

Timer In

This is the input to the counter timer.

Timer Out

This pin is the timer output. This output can be either a square
wave or a pulse depending on the timer code.

40

Vee

+5 volt supply.

20

Ground reference.

FIGURE 1. Terminal connections - continued.
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Vi=1.4V

FIGURE 2. AC testing load circuit.

DEVICE
UNDER
TEST

—CL = 150 pF

INCLUDING JIG

— CAPACITANCE

2.4

2.0~—_ 1ps7 2.0
0. g=<—POINTS—o | &

0.45

FIGURE 3. AC switching circuit and input/output waveform.
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E, (DEVICE 01)

Read cycle

OR

CE, (DEVICE 02)

TJ -

I“"\—/‘_"\

10/M \
AD -
AD_-AD, >§i ADDRESS >§i VAl ID H
l——tAL——| =t A=
ALEﬁ 7'/—
L—tLL‘J - tRDE"::’tRD_— = “ROF I——
- N S N

~—tic 4" la—tcc—=

—-—tc

——tR

Write cycle

E, (DEVICE 01)

|
\

\

OR

CE, (DEVICE 02)

/

INIES

10/M \
AD,-AD, ADDRESS >{ DATA VALID ><
I‘—tAL—“I "'tLA‘-I =t <—’°CL4'-‘
ALE ﬁ /
LtLL‘J I——th——| ‘——twn——l
g N A
l— teg—] e— tRV"‘
TIMER IN /
FIGURE 4. Timing waveforms.
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Basic input mode

tRP——I

RD

INPUT X X

DATA BUS X

Basic output mode

OUTPUT X

NOTE: See read cycle and write cycle for data bus timing.

FIGURE 4. Timing waveforms.- continued.
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LOAD COUNTER RELOAD COUNTER
FROM CLR FROM CLR
|2 1__-1 5 1 4 1 3 1 2 1 1
o
pu] B wo
teve

TIMER OUT S SEE )
(PULSE) \ _NOTE_
ST iy B

TIMER IN

W

<t TH

TIMER OUT N ;
(SQUARE WAVE)  °__ SEE NOTE . ‘\k /
b = |=tTH
NOTE: The timer output is periodic if in automatic reload mode (M1 mode bit = 1).
FIGURE 5. Timer output waveform countdown from 5 to 1.
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Strobed output

BF

STROBE

INTR \

-—I t’NI

WR

1
o

\J

th — I_-
OUTPUT DATA
TO PORT X
Strobed input
BF \
£ —
——I SBF
STROBE \
s = I————,ESI *RBE [=-
INTR / \k /
——I tro1 |
RD
tpss —I——— tPHSI——
INPUT DATA >§: }(
TO PORT
FIGURE 6. Strobed input/output timing waveforms.
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TABLE Il. Electrical test requirements.

MIL-STD-883 test requirements Subgroups (per method 5005, table I)

I
I
| Interim electrical parameters ---
| _ (method 5004)

I
|
I
|
| Final electrical test parameters | 1*, 2, 3,7, 8A,8B, 9,10**,11**
|
I
|
|
|

| (method 5004)

| Group A test requirements

| _ (method 5005)

| Groups C and D end-point

| __electrical parameters (method 5005)

1%, 2, 3,7, 8A, 8B, 9, 10**, 11**

2,8A,100r1,2,3

* PDA applies to subgroups 1 and 7
** Subgroups 10 and 11, if not tested, shall be guaranteed to the limits specified in table I.

5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-PRF-38535, appendix A.

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.

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

6.3 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.

6.4 Record of users. Military and industrial users should inform Defense Supply Center Columbus (DSCC) when a system
application requires configuration control and which SMD's are applicable to that system. DSCC 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 DSCC-VA, telephone (614) 692-0544.

6.5 Comments. Comments on this drawing should be directed to DSCC-VA, Columbus, Ohio 43218-3990, or telephone (614)-
692-0547.

6.6 Sources of supply.

6.6.1 Sources of supply for device classes Q and V. Sources of supply for device classes Q and V are listed in
QML-38535. The vendors listed in QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DSCC-VA and
have agreed to this drawing.

6.6.2 Approved sources of supply for device class M. Approved sources of supply for class M are listed in MIL-HDBK-103.
The vendors listed in MIL-HDBK-103 have agreed to this drawing and a certificate of compliance (see 3.6 herein) has been
submitted to and accepted by DSCC-VA.
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Approved sources of supply for SMD 5962-87593 are listed below for immediate acquisition information only and shall
be added to MIL-HDBK-103 and QML-38535 during the next revision. MIL-HDBK-103 and QML-38535 will be revised
to include the addition or deletion of sources. The vendors listed below have agreed to this drawing and a certificate
of compliance has been submitted to and accepted by DSCC-VA. This information bulletin is superseded by the next
dated revisions of MIL-HDBK-103 and QML-38535. DSCC maintains an online database of all current sources of
supply at http://www.dscc.dla.mil/Programs/Smctr/.

Microcircuit drawing part Vendor Vendor
number 1/ CAGE similar part
number number 2/
5962-87593010QA 3V146 MD8155H/BQA
5962-87593020A 3/ AMB8156/BQA

1/ The lead finish shown for each PIN representing a hermetic package
is the most readily available from the manufacturer listed for that part.

If the desired lead finish is not listed contact the Vendor to determine
its availability.

2/ Caution. Do not use this number for item acquisition. ltems acquired

to this number may not satisfy the performance requirements of this
drawing.

3/ No longer available from an approved source.
Vendor CAGE Vendor name
number and address
Rochester Electronics Inc.

3V146 10 Malcolm Hoyt Drive
Newburyport, MA 01950

The information contained herein is disseminated for convenience only and the Government
assumes no liability whatsoever for any inaccuracies in this information bulletin.
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