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1. SCOPE

1.1 Scope.
with 1.2.
non-JAN devices".

1.2 Part number.

1.2.1 Device type.

This drawing describes device requirements for class B microcircuits in accordance
of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant

The complete part number shall be as shown in the following example:

5962-88599 o1 J X
| H | 1
| : : |
rawing number evice type ase outline ea inish per
(1.2.1) (1.2.2) MIL-M-38510

The device type shall identify the circuit function as follows:

1.2.2 Case outline.
follows:

Outline letter

1.3 Absolute maximum ratings.

Supply voltage range
Input voltage range - - - = = = = = =« = = = = - - - - -
Output voltage range
Storage temperature range - - - - - - - - - - - - - - -
Maximum power dissipation - - - - - - - - - - - - . . -
Lead temperature (soldering, 10 seconds)
Jdunction temperature (Tg) - = - - = = - = = - - - - - -
Thermal resistance, junction-to-case (8;¢)

1.4 Recommended operating conditions.

Case operating temperature range
Operating supply voltage range

Device type Generic number Circuit function Frequency
01 32€201 Timing control unit 10 MHz

The case outline shall be as designated in appendix C of MIL-M-38510, and as

Case outline

J D-3 (24-1ead, 1.290" x .610" x .225"), dual-in-line package

-0.5 V dc to 7.0 V dc
~-0.5 ¥V dc to 5.5 V dc
-0.5 V dc to 5.5 V dc
-65°C to +150°C

1.0 W

+300°C

+150°C

(See MIL-M-38510, appendix C)

-55°C to +125°C
4.75 V dc to 5.25 V dc

Minimum high level input voltage - - - - - - - - - - - 2.0 V dc
Maximum low level input voltage - - - - - - - - - - - - 0.8 V dc
Minimum high level input voltage (Xpy only) - - - - - - 3.8 V dc
Maximum lTow level input voltage (Xpy only) - - - - - - 1.0 V dc
Frequency of operation - - - « « = - - - « - - - - - - 10 MHz
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—~ 2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the following
specification and standard, of the issue Tisted 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.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
{Copies of the specification and standard required by manufacturers in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by the
contracting activity.)

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.

3. REQUIREMENTS

3.1 Item requirements. The individual item requirements 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.

3.2 Design, construction, and physical dimensions. The design, construction, and physical
dimensions shall be as specified in MIL-M-3851I0 and herein.

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

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

3.2.3 Case outline. The case outline shall be in accordance with 1.2.2 herein,

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

3.4 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall
be marked w the part number listed in 1.2 herein. In addition, the manufacturer's part number
may also be marked as 1isted in 6.4 herein.

3.5 Certificate of compiiance. A certificate of compliance shall be required from a manufacturer
in order to be Tisted as an approved source of supply in 6.4. The certificate of compliance
submitted to DESC-ECS prior to listing as an approved source of supply shall state that the
manufacturer's product meets the requirements of MIL-STD-883 (see 3.1 herein) and the requirements
herein.

3.6 Certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 3.1
herein) shall be provided with each lot of microcircuits delivered to this drawing.

STANDARDIZED size
MILITARY DRAWING A 5962-88599

DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET
DAYTON, OHIO 45444 3

— DESC FORM 193A
SEP 87

¥ U.S. GOVERNMENT PRINTING OFFICE: 1987—549-096

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



TABLE I. Electrical performance characteristics.

[ | | ]
Test |Symbol | Conditions 2/, Group A | Limits | Unit
| 1/ | -55°C < Tg < +125°C subgroups] |
| | Ve = 5.0V 5% | Min Max |
| | unless otherwise specified |
| | |
Input high voltage Vi |A11 inputs except RSTT and 1,2,3 2.4 | v
| IX1N |
| | | ]
| | [ |
Input low voltage Vi |A11 inputs except RSTI and | 1,2,3 | | .8 | Vv
| XIN
|
RSTT rising threshold voltage |VT+ 1,2,3 2.0 3.5 v
RSTT hysteresis voltage VHYS 1,2,3 .8 1.9 v
Xin input high voltage VxH 1,2,3 4.275I I v
|
[ [ | | |
X1y input lTow voltage VL [ i 1,2,3 | | .525] v
— |
Input low current [Ip [Viy = 0.0 V 1,2,3 |-20 pA
Input high current Ity Vin = Voo 1,2,3 +20 uA
|
Output Tow voltage VoL 1 = 2 mA except PHI1, PHIZ, 1,2,3 | .525 v
Xout
Output low voltage VoL I=1mA 1,2,3 .525 v
PHI1, PHI2 | | | | |
| | | | | |
I B | I ) |
Output high voltage | VoH 1T =-1mA | 1,2,3 | 3.8 | | v
A1l outputs except OUT | | | | | |
| | I | | |
See footnote at end of table.
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~~ TABLE 1. Electrical performance characteristics - Continued.
I | [ | |
Test |Symbol | Conditions 2/ | Group A Limits Unit
| 17 | -55°C < Te < +125°C | subgroups
| ! Veg = 5.0V £5%2 | Min Max
unless otherwise specified
Three-state leakage current Iy Force 5.25 V on outputs, 1,2,3 +20 uA
high 1 MHz
Three-state leakage current Iz Force 0.4 V on outputs, 1,2,3 -20 uA
1ow 1 MHz
Supply current Icc |A11 outputs high | 1,2,3 | | 200 | mA
| Fin = 10 MHz | | | I
| | | | | |
1 | | ] | ]
Output capacitance ‘Co : 3/ = 4 : } 50 } pF
] [ | | | |
Input capacitance C1 } 3/ l 4 } 40 pr
I ] |
Clock capacitance CcLK } 3/ 1 4 } 40 pF
] | |
Clock period Itcp |PHI1 rising edge, to next | 9,10,11 | 100 | | ns
| 77 IPHI1 rising edge | | | |
| | | | I |
Clock high time [teL |90 percent PHI1 rising edge, | 9,10,11 | 35 | 47 | ns
| ﬂ |to 90 percent PHI1 rising | I | |
edge | | | |
| | { |
— Clock low time tcLy 10 percent PHI1 falling edge,| 9,10,11 | 43 | 60 | ns
| "9 |to 10 percent PHI1 rising | | | |
edge : l :
Clock pulse width tcLwl At 2.0 V on PHI1 (both edges}| 9,10,11 | 40 52 | ns
| 10 | | | | |
| | | ! | |
| I | I I |
Clock pulse width teLw2 :At 2.0 V on PHI2 (both edges)} 9,10,11 ‘ 40 52 { ns
1
I | | |
[ | [ | I
XiN high time (external I'txn 12.5 V X3y rising edge to | 9,10,11 | 16 | | ns
input) | 71 2.5V X7y falling edge | ! | |
| | | | | ]
I | I | ] |
X1y low time (external 1tx1 [2.5 V X1y falling edge to | 9,10,11 | 16 | | ns
input) l 2 ‘2.5 V X1y rising edge { { , }
| | | I [ |
XIN to FCLK rising edge ltxre 12.5 V XN rising edge 1 9,10,11 | 31 29 | ns
delay | 3 |to FCLK rising edge | | | |
| | | | | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

I I I
Test |Symbol | Conditions 2/, | Group A Limits Unit
b1/ -55°C < Tg < *125°C | subgroups
| | VCC = 5.0 V %5% | Min Max
| unless otherwise specified |
| |
X1y to FCLK falling edge tyre  12.5 V Xpy falling edge 9,10,11 6 29 | ns
delay i 4 |to FCLK falling edge | |
I |
| |
XiN to CTTL rising edge txck 12.5 V Xgy rising edge to 9,10,11 31 34 ns
delay 5 CTTL rising edge
XIN to PHI1 rising edge ltxpy 12.5 V X1y rising edge to 1 9,10,11 3 32 ns
delay 6 |PHI1 rising edge
CTTL pulse width teTw ?Eoiﬂ 2gggg?t Vee on CTTL I 9,10,11 | 43 51 = ns
I | ]
Setup time tR?‘S-S Before PHI1 rising edge } 9,10,11 | 20 | ns
RSTO rising edge delay tR%r After PHI1 rising edge 9,10,11 21 ns
ADS setup time t Before PHI1 rising edge 9,10,11 30 ns
| "33
ADS pulse width ta ADS leading edge to ADS 9,10,11 25 ns
BY trailing edge
DDIN setup time t:[)g5 Before PHI1 rising edge 9,10,11 15 ns
TSU leading edge delay ltTf |Af‘r.er PHI1 rising edge | 9,10,11 l 12 I ns
12
T I | | |
TS0 trailing edge delay It |After PHI1 rising edge | 9,10,11 | 18 | ns
Tr
| 13 |
] |
RD/WR leading edge delay 1tpye (£) |After PHI1 rising edge 9,10,11 35 ns
(fast cycle) | 14 |
I |
RD/WR leading edge delay ltpye () |After PHIL rising edge 9,10,11 25 ns
(peripheral cycle) | !3 | |
| ] I
DBE leading edge delay 1tp E(w)‘Afte" PHI1 rising edge | 9,10,11 28 ns
{write cycle) | ? | |
| [ i
DBE leading edge delay Itp g(r)lAfter PHI2 rising edge 9,10,11 | 21 ns
{read cycle) ] q | | ] | |
See footnote at end of table.
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A~ TABLE 1. Electrical performance characteristics - Continued.
| | | | ]
Test |Symbol | Conditions 2/, | Group A | Limits | Unit
I 17 | -65°C < Tg < +125°C {subgroupsT I I
! | Vee = 5.0 V 5% Min Max
| | unless otherwise specified
| |

DBE trailing edge delay }tgqy After PHI2 rising edge } 9,10,11 ; 23 ns

o | ] [

RD/WR trailing edge delay Ethg After PHI1 rising edge 9,10,11 l 25 ns

[ I
CWAIT setup time (cycle hold) {tCBE(H) Before PHI1 rising edge 9,10,11 30 l ns
[
TWAIT hold time (cycle hold) tcyg(H) After PHI1 rising edge 9,10,11 0 ns
TWAIT setup time (wait states) tcgi(u) Before PHI2 rising edge 9,10,11 10 ns
T I

TWATT hold time (wait states) ;tcgy(w)iAfter PHI2 rising edge 9,10,11 20 ns

| | |

WAITn setup time Itu§8 lBefore PHI2 rising edge l 9,10,11 | 7 : : ns

! [ | | I !

WAITn hold time I twh |After PHI2 rising edge I 9,10,11 | 20 | | ns

I 29 |
| |
PER setup time tp§ |Before PHI1 rising edge } 9,10,11 | 5 | ! ns
0
a ] | | ]

PER hold time tpgl After PHI1 rising edge ! 9,10,11 30 ns

| |

RDY delay {thz After PHI2 rising edge 9,10,11 { 25 { ns

| | 1

SYNC setup time }tS§§ ‘Before FCLK rising edge I 9,10,11 I 6 } ns

| | I | I
SYNC hold time ;ts§2 After FCLK rising edge I 9,10,11 l 0 ; ns
I | | I
CTTL/SYNC inversion delay ltc ICTTL (master) to RWEN/SYNC | 9,10,11 | | 10 | ns
[ 35 1 (slave) | | 1 |

1/ Numbers included in this column are timing diagram reference numbers (see figure 3).

2/ AC loading and test circuits shall be as specified on figure 3. A1l the timing specifications
refer to 15 percent or 85 percent of Vgc on the rising or falling edges of the clock phases
PHI1 and PHI2, and all output signals; to 30 percent or 70 percent of Vcc on all the CMOS
jnput signals, and to 0.8 V or 2.0 V on all the TTL input signals, unless specifically stated
otherwise.

3/ The capacitance measurements shall be made between the indicated terminal and ground at a
frequency of 1 MHz at Tg of +25°C. The dc_bias of the measuring instrument shall be less than
0,1 V. The ac signal amplitude shall be less than 50 mV rms.
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Device type 01

Case J
L S

DBE — | 24+— VCC

RWEN/SYNC —| 2 23— PER
RD — 3 22— CWAIT
WR — 4 21 — WAITI
DDIN — 5 20 |— WAIT2
ADS — 6 19 |— WAIT4
RSTI — 7 18 |— waIT8

RSTO — 8 17 — TSO
RDY — 9 16 —CTTL
PHI2 — 10 15 — FCLK
PHII — I 19 — XOUT

GND —{ 12 13 XIN

FIGURE 1. Terminal connections.
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~~
XIN —5sc { > FCLK
Xout<+—
a >__. PHI2
SYNC 2
LOGIC > Q t PHII
T INTERNAL ‘CLOCK CTTL
RSTI —o > D Q—¢NTERNALRESET RSTO
P WR
_RWE—N/SYNC—’{>°' |
*- > THREE RD
_ STATE —
ADS »COUNTER {>— o
iN LOGIC _
PER » i SLOW TS0
— HOLD RDY
——— > WA
c_wexg WAIT
WA STATE
WAIT 4 > ER]
WAIT2 & LOGIC
WAITI >
FIGURE 2. Functional block diagram.
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DUT OUTPUT Ry = 1.90 kg
Rp = 4.5 ko
C_ = 50 pF on RDY, DBE, TS0, CTTL
C_ 75 pF on WR,
C_L = 100 pF on FCLK
CL = 170 pF on PHI1, PHI2
CL = includes all stray capacitance.

OUTPUT LOAD CIRCUIT FOR AC, FUNCTIONAL, AND
THREE- STATE TESTS

(PMV)e—o~ 033

PROGRAMMABLE LOAD CIRCUIT FOR AC, FUNCTIONAL , AND
THREE-STATE TESTS

FIGURE 3. Switching test circuits and waveforms.
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K
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N
CLOCK SIGNALS
FIGURE 3. Switching test circuits and waveforms - Continued.
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T T2 TDO TDI TD2 TD3 TO4 T3 T4

e T\
WA

CONTROL OUTPUTS (PERIPHERAL CYCLE)

FIGURE 3. Switching test circuits and waveforms - Continued.
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T\

N N
{ @
{ G~
. T leFr

CONTROL INPUTS (FAST CYCLE)
TI T2

N AN,

PR

:
%

%

9
@

B
T
t

Aﬁg ? ll*

< ¢ _.I 8
DDIN e

— 5

CONTROL INPUTS

FIGURE 3. Switching test circuits and waveforms - Continued.
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TI Th I{first) THu(last) T2
PHII ——\_7[—\_’ 7
4
~ ™
PHI2
—» ©)-1¢
CWAIT CYCLE HOLD tt}suassouem WAIT STATE
i
ROY XL_, p
RDY REMAINS LOW
CYCLE HOLD FOR SUBSEQUENT WAIT
TI T2 TCS OR TW, T3
PHII T\ A Jd ’\ F
.
PHI2
s
el &
CWAIT I{—L‘ =
~— R 9 .
WAIT n i =4
Daa £ —~&
RDY
o
WAIT STATE (FAST CYCLE)
TI T2 TDO TDI TD2 TCWORTW,TD3TD4 T3 T4
PH = 2 F
. N A AW A AT A AN AN AN
PHI2 5\ WA\WA\WAVIA\WA\W A\ WA\WAS
CWAIT
_OR H £
warT, G NV
PER X
2 -~ %3
RDY I )
WAIT STATE (PERIPHERAL CYCLE)
FIGURE 3. Switching test circuits and waveforms - Continued.
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/
69—

FCLK Z

RWEN/SYNC
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FIGURE 3. Switching test circuits and waveforms - Continued.
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3.7 Notification of change. Notification of change to DESC-ECS shall be required in accordance
with MIL-STD-883 (see 3.1 herein).

3.8 Verification and review. 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 reviewer.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with
section 4 of MIL-M-38510 to the extent specified in MIL-STD-883 (see 3.1 herein).

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be

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

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

(1) Test condition D using the circuit submitted with the certificate of compliance (see
3.5 herein).

(2) Tp = *+125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table II 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 II herein.
b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 (Cy, Cq, CcLg measurements) shall be measured only for the initial test and
after process or gesign changes which may affect input capacitance.

d. Subgroups 7 and 8 shall consist of verifying the functionality of the device. It forms a
part of the vendor's test tape and shall be maintained and available from the approved
sources of supply.

4.3.2 Groups C and D inspections.

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

(1) Test condition D using the circuit submitted with the certificate of compliance (see
3.5 herein).

(2) Tp = +125°C, minimum.

(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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S~ TABLE II. Electrical test requirements.

electrical parameters
(method 5005)

T I |
| MIL-STD-883 test requirements |  Subgroups ]
! | (per method |
! | 5005, table I)

[ T

| Interim electrical parameters J 1

| (method 5004) |

T

|Final electrical test parameters 1x, 2,3, 17,

|  {(method 5004) 8, 9, 10, 11 |
I . T
|Group A test requirements 1, 2,3, 4,7, |
| (method 5005) | 8,9, 10,11 |
[ | |
|Groups C and D end-point = 2, 8A, 10 :
|

I | |

* PDA applies to subgroup 1.
5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-M-38510.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function
are not available for OEM application. When a military specification exists and the product covered
by this drawing has been qualified for 1isting on QPL-38510, the device specified herein will be
inactivated and will not be used for new design. The QPL-38510 product shall be the preferred item
—~~ for all applications.

6.2 Replaceability. Replaceability is determined as follows:

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

b. When a QPL source is established, the part numbered device specified in this drawing will be
replaced by the microcircuit identified as part number M38510/55201.

6.3 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or

telephone 513-296-5375.
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6.4 Approved source of supply. An approved source of supply is listed herein. Additional
sources will be added as they become available. The vendor 1isted herein has agreed to this drawing
and a certificate of compliance (see 3.5 herein) has been submitted to DESC-ECS.

I | | ]
| Military drawing | Vendor | Vendor | Replacement
| part number | CAGE | similar part |Imilitary specification
| | number | number 1/ | part number |
} | | |
| |
5962-8859901JX } 27014 I NS32C201D10/883 I MIL-M-38510/55201BJX
1/ Caution. Do not use this number for item acquisition. Items acquired
To this number may not satisfy the performance requirements of this
drawing.
Vendor CAGE Vendor name
number and address
27014 National Semiconductor Corporation
2900 Semiconductor Drive
Santa Clara, CA 95051
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