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1. SCOPE

1.1 Scope. This drawing documents two product assurance class levels consisting of high reliability (device
classes @ and M) and space application (device class V). A choice of case outlines and lead finishes are available
and are reflected in the Part or Identifying Number (PIN). When available, a choice of Radiation Hardness Assurance
(RHA) tevels are reflected in the PIN.

1.2 PIN. The PIN is as shown in the following example:

5962 - 96743 01 X
Federal RHA Device Device Case Lead
stock class designator type class outline 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 BRHA designator. Device classes Q@ and V RHA marked devices meet the MIL-PRF-38535 specified RHA levels and
are marked with the appropriate RHA designator. Device class M RHA marked devices meet the MIL-PRF-38535, appendix A
specified RHA levels and are marked with the appropriate RHA designator. A dash (-) indicates a non-RHA device.

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

pevi g . : ircuit § . ; .
01 416160-80 1 MEG-word by 16-bit DRAM, 32 ms refresh 80 ns
02 416160-70 1 MEG-word by 16-bit DRAM, 32 ms refresh 70 ns
03 418160-80 1 MEG-word by 16-bit DRAM, B ms refresh 80 ns
04 418160-70 1 MEG-word by 16-bit DRAM, 8 ms refresh 70 ns

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

pevi | pevi . | .
M Vendor self-certification to the requirements for MIL-STD-883 compliant,
non-JAN class level B microcircuits in accordance with MIL-PRF-38535,
appendix A
QorV Certification and qualification to MIL-PRF-38535

1.2.4 Case oytline(s). The case outline(s) are as designated in MIL-STD-1835 and as follows:
Qutline | o s jesi inal pack |
X See figure 1 50 Flat pack

1.2.5 Lead tinish. The lead finish is as specified in MIL-PRF-38535 for device classes @ and V or
MIL-PRF-38535, appendix A for device class M.

1.3 Absolute maximum ratings. 1/ 2/

Voltage range on VEE * c @ s s e e e e e e e e . =1 Vdc to +7 V dc
Voltage rangeonany pin . . . . . . . . . . .. .. .. *1Vdcto+7 Vdc
Short circuit OUtPUT CUFFeNt . . . & « o o &+ « + » s o &« +50 mA

Maximum power dissipation (Pp) . . . ... ... A L

Operating free-air temperature range T, . . . . . . . .. -55°C to +125°C
Storage temperature range T .. . - - - . . - . . . .. . =65°C to +150°C
Lead temperature (soldering, *8 seconds) . . .. . .. . +300°C

1/ Stresses above the absolute maximum rating may ceuse permanent damage to the device. Extended operation at the
maximum levels may degrade performance and affect reliability.
2/ All voltage values in this drawing are with respect to Vgq.
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Thermal resistance, junction-to-case (6,

Case outline X . . . . . . . . . & o 0 v v v v a o 5°C/Ww 3/
Junction temperature ap & ¢ i i i e e e e e e e e +175°C
1.4 Recommended operating conditions. 2/
Supply voltage range (Vee) & 0 v 0 v 0 b w o w e e - +4.5 V dc to +5.5 V dc
Supply voltage WWgg) + v o v o v v v i 0 Vv dc
High-level input voltage Vi) o e e o e e +2.4 V dc minimum to +6.5 V dc maximum
Low-level input voltage Ve 7 1.0 ¥ dc minimum to +0.8 V dc maximum
Transition time L2 T T T 3 ns minimum to 30 ns maximum
Operating free-air temperature range Tpd o e o v -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) . . . . . . 100 percent

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 listed in the issue of the Department of Defense Index of Specifications and Standards (DoDISS) and supplement
thereto, cited in the solicitation.

SPECIFICATION
MILITARY
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STO-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-973 - Configuration Management.
MIL-STD-1835 - Microcircuit Case Outlines.
HANDBOOK'S
MILITARY
MIL-HDBK-103 - List of Standard Microcircuit Drawings (SMD's).

MIL-HDBK-780 - Standard Microcircuit Drawings.

(Unless otherWise indicated, copies of the specification, standards, and handbooks are available from the
Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

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

3. REQUIREMENTS

3.1 ltem reqguirements. The individual item requirements for device ctasses Q@ and V shall be in accordance with
MIL-PRF-38535 and as specified herein or as modified in the device manufacturer's Quality Management (QM) pltan. The
modification in the @M plan shall not affect the form, fit, or function as described herein. The individual item
requirements for device class M shall be in accordance with MIL-PRF-38535, appendix A for non-JAN class level B
devices and as specified herein.

3/ when the thermal resistance for this case is specified in MIL-STD-1835 that value shall supersede the value
indicated herein.

4/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in screening
conditions in accordance with method 5004 of MIL-STD-883.

5/ The algebraic convention, where the more negative (less positive) Limit is designated as a minimum, is used in
this drawing for logic voltage levels only.
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3.2 Desian, construction, and physical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL-PRF-38535 and herein for device classes Q and V or MIL-PRF-38535, appendix A and herein for device
class M.

3.2.1 Case outline(s). The case outline(s) shall be in accordance with 1.2.4 herein and figure 1.
3.2.2 Jerminal connections. The terminal connections shall be as specified on figure 2.
3.2.3 Iruth table(s). The truth table(s) shall be as specified on figure 3.

3.2.4 Functional tests. Various functional tests used to test this device are contained in the appendix. 1f the
test patterns cannot be implemented due to test equipment limitations, alternate test patrterns to accomplish the same
results shall be allowed. For device class M, alternate test patterns shall be maintained under document revision
level control by the manufacturer and shall be made available to the preparing or acquiring activity upon request.

For device classes Q and V, alternate test patterns shall be under the controt of the device manufacturer's Technology
Review Board (TRB) in accordance with MIL-PRF-38535 and shall be made available to the preparing or acquiring activity
upon request.

3.3 B % ormance chara g 3 dia al
herein, the electrical performance characteristics and postirradiation
and shall apply over the full case operating temperature range.

nd 0o

pete imits. Unless otherwise specified
parameter limits are as specified in table I

3.4 Electrical test requirements. The electrical test requirements shalt be the subgroups specified in table II.
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. In addition, the manufacturer's PIN mey
also be marked as listed in MIL-HDBK-103. 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. For RHA product using
this option, the RHA designator shall still be marked. Marking for device classes @ and V shall be in accordance with
MIL-PRF-38535. Marking for device class M shall be in accordance with MIL-PRF-38535, appendix A.

3.5.1 cCertification/compliance mark. The certification mark for device classes @ and V shall be a “QML" or "Q" as
required in MIL-PRF-38535. The compliance mark for device class M shall be a "C" as required in MIL-PRF-38535,
appendix A.

3.6 Certificate of compliance. For device classes Q and V, a certificate of compliance shall be required from a
QML-38535 {isted manufacturer in order to supply to the requirements of this drawing (see 6.6.1 herein). 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-HDBK-103 (see 6.6.2 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 classes @
and V, the requirements of MIL-PRF-38535 and herein or for device class M, the requirements of MIL-PRF-38535, appendix
A and herein.

3.7 gcertificate of conformance. A certificate of conformance as required for device classes Q and V in
MIL-PRF-38535 or for device class M in MIL-PRF-38535, appendix A 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 yerification 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 reviewer.

3.10 Microcircuit group assiarment for device class M. Device class M devices covered by this drawing shall be in
microcircuit group number 41 (see MIL-PRF-38535, appendix A).

4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. For device classes Q@ and V, sampling and inspection procedures shall be in accordance
with MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (GM) plan. The modification in the
QM plan shall not affect the form, fit, or function as described herein. For device class M, sampling and inspection
procedures shall be in accordance with MIL-PRF-38535, appendix A.

4.2 Screening. For device classes Q and V, screening shall be in accordance with MIL-PRF-38535, and shall be
conducted on all devices prior to qualification and technology conformance inspection. 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.
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TABLE I. ri rf risti

Symbol Conditions Group A Device Limits Unit
Test -55°C < T, < +125°C subgroups type
4.5V < \/?:c £ 5.5V Min Max
High-level output voltage Vo Iog = -5 mA, ViL = g.8vVv 1,2,3 All 2.4 v
Vig = 2.4V
Low- level output VoL Igp = 4.2 mA, Vv, = 0.8V 1,2,3 Atl 0.4 v
voltage Vig = 2.4V
Input leakage I Vee = 5.5, 1,2,3 ALl +10 pA
current Vi =0V toéb.5V,
All other pins = 0 V to Ve
Output leakage Ig Vee = 5.5 vV, CASX high, 1,2,3 All +10 HA
current Vo = 0V to Ve
Average operating power Iech VCC = 5.5 Vv, Minimum cycle 1,2,3 01 70 mA
supply current (Random time, outputs open
read or write cycle) Measured with a maximum of 02 80
one address change while
RAS = 0.8V 03 170
04 180
Standby power supply Iee2 Vop = 5.5 V TTL 1,2,3 ALt 2 mA
current A?Eer one Vig = 2.4V
memory cycle,
RAS and CMOS
CASx high Viy = Vge0.2 V 1,2,3 Atl 1
Average operating power Iees Ve = 5.5 V, Minimum cycle, 1,2,3 01 70 mA
supply current (RAS R%s cycling,
only refresh, or CBR) CASx high (RAS only), Q2 80
RAS low after CASx low (CBR)
Measured with a maximum of 03 17¢
one address change while
RAS = 0.8V 04 180
Average operating power 1 Ver = 5.5 V, tpe = minimum, 1,2,3 01 70 mA
supply current (Page ceé R*S low, CAgx cycling,
mode ) outputs open 02 80
Measured With a maximum of
one address change while 03 170
CASX = 2.4 V
04 180
Standby power Iees RAS = V.., CASx =V, 1,2,3 All 5 mA
supply current Data out 1s enabled,
(outputs enabled) outputs open
Measured wWith a maximum of
one address change while
CASX =2,4V
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - continued.
Test Symbol Conditions Group A Device |___ Limits | Unit
-55°C < T, < +125°C subgroups type
4.SVs\fccsS.5V
ifi Min X
Input capacitance, Cica) f = 1 MHz, See 4.4.1e, 4 All 8 pF
__address inputs AD-A11 Bias on pins under test =
. 0 v, all other pins are open
Input capacitance, OE Cicoey Ty = 25°C 4 ALl 8 pF
Input capacitance, ci(RC) 4 ALl 8 pF
~CASX and RAS
Input capacitance, W Cicw) 4 ALl 8 pF
Output capacitance Ca 4 All 10 pf
Functionals See 4.4.1¢c 7,8A,88 ALl
Access time from taa See figures 4 and 5 9,10,11 01.03 40 ns
column address v 2
02,04 35
Access time from teac 9,10,11 01,03 20 ns
CASX low
02,04 18
Access time from tepa 9,10, 11 01,03 45 | ns
column precharge
02,04 40
Access time from taac 9,10,11 01,03 _ 80 | ns
RAS low
02,064 70
Access time from toea 9,10,11 01,03 20 ns
OE low
02,06 18
Output disable time torr 9,10,11 01,03 20 ns
after CTASx high
k74 02,04 18
Output dissble time tog2 9,10, 11 01,03 20 ns
after OF high
3/ 02,04 18
Cycle time, read tre 9.10,11 01.03 150 ns
&/
02,04 130
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - continued.
Test Symbol Conditions Group A Device |[____ Limits | Unit
-55°C < T, s +125°C subgroups type
4.5Vs\¢:cs5.5v
_unless otherwise specified Min Max
Cycle time, write tue See figures 4 and 5 9,10,11 01,03 150 ns
2/ v
02,04 130
Cycle time, read-write truc 9,10,11 01.03 205 ns
r-74
02,04 181
Cycle time, page- toc 9,10, 11 01,03 50 ns
mode read or write
2 & 02,04 45
Cycle time, page- tprue 9,10,11 01,03 105 ns
mode read-write
2/ 02,04 96
Pulse duration, page trasp 9,10, 11 01.03 80 ns
mode, RAS low 5s
02,04 70
All 100 us
Pulse duration, non-page- tras 9,10,11 01,03 80 ns
mode, RAS low 5/
02,04 70
ALl 10 s
Pulse duration, CASXx low | tpac 2,10, 11 01.03 20 ns
&/
—02.04 18
ALl 10 s
Pulse duration, RAS high tap 9,10,11 01,03 60 ns
(precharge)
02,04 50
Pulse duration, W Low tup 9,10,11 All 10 ns
Setup time, column tasc 9,10, 11 Att 0 ns
Setup time, row address tasr 9,10,11 All 0 ns
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - continued.
Test Symbol Conditions Group A Device |____Limits | Unit
-55°C < T, < +125°C subgroups type
lo.SVs\écsS.SV
i Min Max
Setup time, data 7/ ths (See figures & and 5) 9,10, 11 ALl 0 ns
v o2
Setup time, W high before | tpeo 2,10, 1 ALL 0 ns
_CASX low
Setup time, W Low before t 9,10,11 01,03 20 ns
EIASx hi’gh cuL o
02,04 18
Setup time, W Low before tRUL 9,10, 11 01,03 20 ns
RAS high
02,04 18
Setup time, W low before t 9,10,11 ALl 0 ns
CASx low (Early-write wes o
—operation onlv)
Hold time, column address toan 9,10,11 All 15 ns
—after CASX lou
Hold time, data v tou 9.,10,11 ALl 15 ns
Hold time: row address tRAH @,10,11 Atl 10 ns
Hold time, W high after thou 9,10, 11 ALl (] ns
CASX high &
Hold time, W high after trrH 9,10, ALl 0 ns
RAS high &/
Hold time, W low after tuck 9,10,11 All 15 ns
CASX low (Early-urite
—operation only)
Hold time, TASx low to teLc 9,10, 11 ALl 5 ns
CASx high
Hold time, RAS high truCP 9,10, |_01.03 | 45 | | ns
from Ef§x precharge
02,04 40
Hold time, OF command toen 9,10,11 01,03 20 ns
02,04 18
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - continued.

. Test Symbol Conditions Group A Device Limits Unit
-55°C < T, < +125°C subgroups type
4.5Vs\4055.5v
ynless otherwise specified Min__|_Max
Hold time, RAS troH See figures &4 and 5 9,10, 11 All 10 ns
referenced to OE 17 2/
Delay time, CASXx high tep 9,10,11 All 10 ns
(precharge)
Delay time, column tawD 9,10,11 01,03 70 ns
address to W low (Read-
write operation only) 02,04 63
Detay time, RAS low to tenr 9,10,11 All 10 ns
CASx high (CBR refresh
only)
Delay time, CASx high to terp 9,10,11 ALl 5 ns
_RAS Llow
Delay time, RAS low to tesh 9,10,11 01.03 80 ns
CASx high
02,04 70
Delay time, CASX low to tesr 9,10,11 ALl 5 ns
RAS low (CBR refresh
only)
Delay time, CASx low to town 9,10, 11 01,03 50 ns
W low (Read-write
operation only) 02,04 46
Delay time, toep 9,10, 11 01.03 20 ns
OE to data
02,04 18
Delay time, RAS low to trap 9.10,11 01,03 15 40 ns
column address 9/
02,04 15 35
Delay time, column trAL 9,10, 11 01,03 40 ns
address to RAS high
02,04 35
Delay time, column teaL 9,10, 11 01.03 40 ns
address to CASx high
02,04 35
Delay time, RAS low t 9,10,11 01.03 20 60 ns
to EA§x' Low 9/ RCo o
02,04 20 52
See footnotes at end of table.
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TABLE 1.

Electrical performance characteristics - continued.

Test Symbol Conditions
-55°C < T, s +125°C
45V < Vo <5.5V
cc s s
unl
Delay time, RAS trpe See figures 4 and 5
_high to CASX low v v
Delay time, tasH
CASX low to RAS high
Delay time, RAS low to W | tpn
low (Read-write
operation only)
Delay time, W low after tepy
CAS x precharge (read-
write operation only)
Refresh time interval tReF

Group A Device |__..__Limits __ | Unit
subgroups type
Min Max_

9.10,.11 ALl 1] ns

9,10,11 01,03 20 ns
02,04 18

9,10,11 01.03 110 ns
02,04 98

9,10,11 01,03 4 ns
02,064 68

9.10,11  |_01.02 32 | ms
03,04 8

g

t and t
b hging e th

vegeyErR v

In a read-write cycle, tp s and tp, must be observed.
In a8 read-write cycle, tewn and Toy Must be observed.
Referenced to the later of TASX or W in write operations.
Either tgpy or tacy must be satisfied for a read cycle.

Maximum value specified only to guarantee access time.

are specified when the output is no longer driven.
er OE or CASx high.

To guarantee tp. min, tasc should be greater than or equal to tpp.

ALl cycle times assume transition time ty = 5 ns, referenced to Vi (min) and ViL (max).

An initial pause of 200 ps is required after power-up followed by a minimum of 8 initialization cycles after full
Ve level is achieved. The 8 initialization cycles need to be RAS only refresh or CBR to assure proper device
operation. The B initialization cycles should be repeated any time the refresh requirement is exceeded.

The outputs are disabled (high impedance) by
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Case X

4 PIN 1
' -\- IDENTIFICATION
) AREA s0 l—{g

[ — , o I
C L > =
7 =7
= )
C —_—
(e — =
c 1))
c y D1
-E — =
— >
p— —
b [ 3
— —
) ————— ———
t
51..]_ 25 26
b 1 3
L l E ~ i
%ﬂ.ﬁ. A
c ES-—I | €2 - ot ¥
Millimeters Inches
Symbol
Min Max Min Max
A 2.80 3.55 110 140
b 0,30 0,50 012 ,020
c 0.10 0,23 2004 009
D 20.60 21.40 2811 2842
_n 18.95 19,45 746 766
E 16.10 16,90 2834 N--F)
E2 14,10 14,90 2555 587
E3 0,76 - .030 .e-
— 0,80 BSC .03
L 6,35 2.40 2250 370
-] 0,66 oo 026 o--
$1 0,38 o 2015 ---

NOTE: The U.S. Goverrment preferred system of measurement is the metric S! system. However, since this item was
originally designed using inch-pound units of measurement, in the event of conflict between the metric and
inch-pound units, the inch-pound units shall take precedence.

FIGURE 1. (Case outline.
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Device types

01, 02, 03, and 04

Case outlines X
Terminal number Jerminat Terminal number Terminal

symbol symbol

1 v 26 \'

2 0&b 27 Yy

3 DQ1 28 A5

4 De2 29 Aé

5 pa3 30 A7

6 v 31 A8

7 08% 32 A9

8 DQ5 33 0E

) DQé 34 CASU

10 pa7 35 CASL

1 NC 36 NC

12 NC 37 NC

13 NC 38 NC

14 NC 39 NC

15 NC 40 NC

16 NC 41 pas

17 v 42 pag

18 RAS 43 Da10

19 Al Y 44 pa1l

20 A10 V/ 45 v

21 AO 46 odt2

22 Al 47 DR13

23 A2 48 DQ14

24 A3 49 pa15

25 Vee 50 Veg

1/ A10 and A11 are NC for devices 03 and 04.

FIGURE 2. Ierminal connections.
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Inputs 1nput/Qutput
Operation - - - - Row Column
RAS CAS W OE address |[address D Q

Read ACT ACT NAC ACT APD APD NAC VLD
Write (early write) ACT ACT ACT DNC APD APD APD ILD
Write (late write) ACT ACT ACT NAC APD APD APD ILD
Read-modi fy-write ACT ACT ACT ACT APD APD APD VLD
RAS-only refresh ACT NAC DNC DNC APD DNC DNC OPN
Hidden refresh (read) ACT ACT NAC ACT APD APD NAC VLD
Hidden refresh (Write) ACT ACT ACT DNC APD APD APD DNC
CAS before RAS refresh ACT ACT DNC DNC DNC DNC DNC OPN
Standby NAC NAC ONC DNC DNC DNC DNC OPN

ACT = active

NAC = nonactive

DNC = don't care

VLD = valid

ILD = invalid

APD = applied

OPN = open

FIGURE 3. Iruth table.
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1.31 v

R = 21800

OUTPUT
UNDER TEST

:l.:cL = 100 pf

{a) LOAD CIRCUIT

R, = 8280
OUTPUT
UNDER TEST
C_ = 100 pf Ry = 295N

{b) ALTERNATE LOAD CIRCUIT

NOTE: The ac timing parameters are specified with reference to the minimum valid high-level voltage and the maximum
valid low-level voltage for each signal. This corresponds to 2.4 V and 0.8 V for inputs; 2.4 V and 0.4 V for
outputs with the given load circuit.

FIGURE 4. Load circuit and voltage waveforms.
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NOTES:
1. CASx order is arbitrary.
To hold the address latched by the first CASx going low, the parameter toLcn Must be met.
teac is measured from CASx to its corresponding Dax.
Output can go from the high-impedance state to an invalid-data state prior to the specified access time.

J\N!\)

FIGURE 5. Iiming waveforms.
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WRITE CYCLE
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ASx or W, whichever occurs last.

/A ’, ".'.""V" ’V V’V’V‘V"‘V’V‘V‘
AR SN T, CARE XXX

SEE NOTE 1
tue -
- t Ras -
w N ) N
t1 o] jo—— LRCO ——onlew—t a5 —o= I‘tgp——
CASU \ / \
tce —-I
— tcLcu
SEE
s N Y
. tCRP ——am]
tCcsH
tasc ba—— tRsH
tasm - :cm.
RAL
tRan l- — = tcan
FNINININ,
ADDRESS m ROW }@q COLUMN 1 DON'T CARE
- tRAD- tem {
LRWL -

X YOOOOOOO0
& DON'T CARE 00K

FIGURE 5. Timing waveforms - Continued.
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EARLY-WRITE-CYCLE
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NOTES:
1. CASX order is arbitrary.

FIGURE 5. Timing waveforms - Continued.

KX

2. To hold the address latched by the first CASx going low, the parameter to oy Must be met.
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READ-MODIFY-WRITE-CYCLE
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NOTES:
1. TASX order is arbitrary.
2. To hold the address latched by the first TASX going low, the parameter ToLony Must be met.
3. output can go from the high-impedance state to an invalid-data state prior 'io the specified access time.
4. teac is measured from TASx to its corresponding D@x.

FIGURE 5. Iiming waveforms - Continued.
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NOTES:
1. CASXx order is arbitrary.

modify-write-timing specifications are not violated.

2. A wWrite cycle or read-modify-write cycle can be mixed with the read cycles as long as the write- and read-

3. To hold the address latched by the first CASx going low, the parameter to oy Mst be met.

4. trac is measured from CASx to its corresponding DOx.

5. Access time is t or t,, dependent,

6. Output can go from the high-impedance state to an invalid-data state prior to the specified access time.

FIGURE S. 1imina waveforms - Continued.
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NOTES:
1.

2.
3.
4.
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SEE NOTES 1 AND 2
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CASx order is arbitrary.

A read cycle or read-modify-write cycle can be mixed with the write cycles as long as the read and read-modify-
write-timing specifications are not violated.

To hold the address latched by the first CASx going low, the parameter tg ., must be met.

Referenced to the first CASx or W, whichever occurs last.

FIGURE 5. Iiming waveforms - Continued.
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ENHANCED-PAGE-MODE READ-MODIFY-WRITE-CYCLE
SEE NOTES 1 AND 2
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1. CASx order is arbitrary.
2. A read or write cycle can be mixed with read-modify-write cycles as long as the read- and write-cycle timing
specifications are not violated.
3. tea is measured from CASX to its corresponding DQx.
4. To Eold the address latched by the first TASx going low, the parameter toLcq Must be met,
5.7 Access time is tepa OF Yy dependent.
6. Output can go from the high-impedance state to an invalid-data state prior to the specified access time.

FIGURE 5. Timina waveforms - Continued.
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FIGURE 5. TIiming waveforms - Continued.
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TABLE ITA. Electrical test requirements. 1/ 2/ 3/ &/ 5/ & U/

Subgroups (in accordance Subgroups
with MIL-STD-883, (in accordance with
Line Test __method 5005, table I) MIL-PRE-38535, table III)
no. requirements
Device Device Device
class M class @ class v
1 Interim electrical 1,7,9
| _pargmeters (see 4,2)
2 Static burn-in 1 and Not Not Required
|11 (method 1015) | required required
3 Same as line 1 1*,7* A
4 Dynamic burn-in Required Required Required
(method 1015)
5 Same as line 1 1%, 7% A
6 Final electrical 1*%,2,3,7*, 1%,2,3, 7%, 1%,2,3,7*,
parameters 8A,88,9,10, 8A,88,9,10, 8A,88,9,
11 11 10,11
7 Group A test 1,2,3,4%*,7, 1,2,3,6%*,7, 1,2,3,4%%,7,
requirements 8A,88,9,10, 8A,88,9,10, 8A,88,9,10,
1 11 11
8 Group C end-point 2,3,7, 1,2,3,7, 1,2,3,7,
electrical 8A,88 8A,88 8A,88B,9,
parameters 10,11 A
9 Group D end-point 2,3, 2,3, 2,3,
electrical 8A,88B BA,8B 8A,88
parameters
10 Group E end-paint
electrical 1,7,9 1,7,9 1,7,9
parameters
1/ Blank spaces indicate tests are not applicable.
2/ Any or all subgroups may be combined when using high-speed testers.
3/ Subgroups 7 and 8 functional tests shall verify functionality of the device.
4/ * indicates PDA applies to subgroup 1 and 7.
5/ ** see 4.4.%e.
¢/ A4 indicates delta Limit shall be required where specified, and the delta values shall be computed
with reference to the previous interim electrical parameters (see Line 1). For device classes Q
and V, performance of delta limits shall be as specified in the manufacturer's GM plan.
1/ See 4.4.1d.
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4.2.1 Additional criteria for device clags M.

a. Delete the sequence specified as initial (preburn-in) electrical parameters through interim
(postburn-in) electrical parameters of method 5004 and substitute lines 1 through 6 of table IIA
herein.

b. 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 class M, the test circuit
shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent
specified in test method 1015.

(1) Dynamic burn-in for device class M (method 1015 of MIL-STD-883, test condition A or D; for cireuit, see
4.2.1D0 herein).

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

4.2.2 pdditional criteria for device classes @ 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 QM plan in accordance with MIL-PRF-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-PRF-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 of MIL-STD-883.

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

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

4.3 Quatificetion inspection for device clagses @ and V. Qualification inspection for device classes Q@ and V shall
be in accordance with MIL-PRF-38535. Inspections to be performed shall be those specified in MIL-PRF-38535 and herein
for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformance inspection. Technology conformance inspection for classes Q and V shall be in accordance with MIL-
PRF-38535 including groups A, B, C, D, and E inspections and as specified herein except where option 2 of
MIL-PRF-38535 permits alternate in-line control testing. Quality conformance inspection for device class M shall be
in accordsnce with MIL-PRF-38535, appendix A 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).

4.64.1 Group A inspection.
a. Tests shall be as specified in table 11A herein.
b. Subgroups 5 and 6 of table I of method 5005 of MIL-STD-883 shall be omitted.

¢. For device ctass 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; these tests shall have
been fault graded in accordance with MIL-STD-883, test method 5012 (see 1.5 herein).

d. ©O/V (latch-up) tests shall be measured only for initial qualification and after any design or process changes
which may affect the performance of the device. For device class M, procedures and circuits shall be
maintained under document revision Level control by the manufacturer and shall be made available to the
preparing activity or acquiring activity upon request. For device classes @ and V, the procedures and
circuits shall be under the control of the device manufacturer's TRB in accordance with M1L-1-38535 and shall
be made available to the preparing activity or acquiring activity upon request. Testing shall be on all pins,
on five devices with zero failures. Latch-up test shall be considered destructive. Information contained in
JEDEC Standard number 17 may be used for reference.

e. Subgroup 4 (capacitance measurements) shall be measured only for initial qualification and after any process
or design changes which may affect input or output capacitance. Capacitance shall be measured between the
designated terminal and GND at a frequency of 1MHz. Sample size is 15 devices with no failures, and all input
and output terminals tested.

4.4.2 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table
11A herein.
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4.4.2.1 iti iteria £ i . Steady-state lLife test conditions, method 1005 of MIL-STD-883:

a. Test condition A 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 of MIL-STD-883.

b. T, = +125°C, minimum.
c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

4.4.2.2 Agditigpal criteria for device classes @ and V. The steady-state life test duration, test condition and
test temperature, or approved alternatives shall be as specified in the device manufacturer’s QM plan in accordance
with MIL-PRF-38535. The test circuit shall be maintained under document revision level control by the device
manufacturer's TRB in accordance with MIL-PRF-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 applicabie, in
accordance with the intent specified in test method 1005 of MIL-STD-883.

4.4.3 Grouyp D inspection. The group D inspection end-point electrical parameters shall be as specified in table
1IA herein.

4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein).

a. End-point electrical parameters shall be as specified in table 11A herein.

b. For device classes Q@ and V, the devices or test vehicle shall be subjected to radiation hardness assured tests
as specified in MIL-PRF-38535 for the RHA level being tested. For device class M, the devices shali be
subjected to radiation hardness assured tests as specified in MIL-PRF-38535, appendix A for the RHA level
being tested. All device classes must meet the postirradiation end-point electrical parameter Limits as
defined in table I at T, = +25°C #5°C, after exposure, to the subgroups specified in table IIA herein.

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

5. PACKAGING

5.1 Packaging reguirements. The requirements for packaging shall be in accordance with MIL-PRF-38535 for device
classes Q and V or MIL-PRF-38535, appendix A for device class M.

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

6.1.2 Substitutability. 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 ysers. Military and industrial users shauld 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-PRF-38535, MIL-HDBK-1331, and as follows:

CenCour - - - - - - - - Input and bidirectional output, terminal-to-GND capacitance.

lgg === === - - - - Supply current.

Ly~ == =--------- Input current low

Lyy=---=-------- Input current high
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Te = s Case temperature.

Tp ="~ === ==~ =-=--- Ambient temperature

Veg """ "ttt m et Positive supply voltage.

Vgg ~ -~ -~~~ -~ Ground zero voltage potential.
Vip = = = = = =« = = -~ -~ Positive input clamp voltage
0}5 ------------- Latch-up over-voltage

O/l =« » = = = ==+ =-=-=-=-- Latch-up over-current

AC-A11 - - - - - - - - - - - Address inputs

pQo-p@11 - - - - - - - - - - Data In/Data Out

CASL - - - = = ===+~~~ Lower Column-Address Strobe
CASU = = = = = = = = - = -~ Upper Column-Address Strobe
NC - == -=--=---- No Internal Connection

BFE - - - - - - +-~------ Output Enable

RAS - - - - === - - Row-Address Strobe

[ A A N R Write Enable

6.6 Sources of supply.

6.6.1 Sources of supply for device classes @ and V. Sources of supply for device classes Q4 and V are listed 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.

6.6.2 Approved sources of sypply 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 DESC-EC.
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APPENDIX
. FUNCTIONAL ALGORITHMS

10. SCOPE

10.1 Scope. cunctional algorithms are test patterns which define the exact sequence of events used to verify
proper operation of a random access memory (RAM). Each algorithm serves a specific purpose for the testing of the
device. It is understood that all manufacturers do not have the same test equipment; therefore, it becomes the
responsibility of each manufacturer to guarantee that the test patterns described herein are followed as closely as
possible, or equivalent patterns be used that serve the same purpose. Each manufacturer should demonstrate that this
condition will be met. Algorithms shall be applied to the device in a topologically pure fashion. This appendix is a
mandatory part of the specification. The information contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.
30. ALGORITHMS
30.1 Algorithm A (pattern 1).

30.1.1 oOutput high impedance (tggg). This pattern verifies the output buffer switches to high impedance
(three-state) within the specified tppp after the rise of CAS. It is performed in the following manner:

Step 1: Perform 8 pump cycles.
Step 2: Load address locetion with data.
Step 3: Raise CAS and read address location and guarantee Vg < Vour < Voy after tgpp delay.

30.2 Algorithm B (pattern 2).

30.2.1 Vpr slew). This pattern indicates sense amplifier margin by slewing the supply voltage between memory
writing and reading. It is performed in the following manner:

Step 1: Perform 8 pump cycles.

Step 2: Load memory with background data with vpp at 5.0 V.
Step 3: Change Vgc to 5.5 V.

Step 4: Read memory with background data.

Step 5: Load memory with background data complement.

Step 6: Change Vpe to 4.5 V.

Step 7: Read memory with background data complement.

30.3 Algorithm C (pattern 3).

30.3.1 March data. This pattern tests for address uniqueness and muitiple selection. It is performed in the
following manner:

Step 1: Perform 8 pump cycles.

Step 2: Load memory with background data.

Step 3: Read location O.

Step 4: Write data complement in location 0.

Step 5: Repeat steps 3 and 4 for all other locations in the memory (sequentially).

Step 6: Read data complement in maximum address location.

Step 7: MWrite data in maximum address location.

Step 8: Repeat steps 6 and 7 for all other locations in the memory from maximum to minimum address.
Step 9: Read data in maximum address location.

Step 10: Write data complement in maximum address location.

Step 11: Repeat steps 6 and 7 for all other locations in the memory from maximum to minimum address.
Step 12: Read memory with data complement.
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APPENDIX
30.4 Algorithm D (pattern &).

30.4.1 Refresh test (cell retention) +125°C only. This test is used to check the retention time of the memory
cells. It is performed in the following manner:

Step 1: Perform 8 pump cycles.

Step 2: Load memory with background data.

Step 3: Pause tpgp (stop all clocks).

Step 4: Read memory with background data.

Step 5: Repeat steps 2 through 4 with data complement.

30.5 Algorithm E (pattern 5).

30.5.1 Read-modify-write (RMW). This pattern verifies the Read-modify-write mode for the memory. It is performed
in the following manner:

Step 1: Perform 8 pump cycles.

Step 2: load memory with background data.

Step 3: Read memory with data and load with dota complement using RMW cycle.
Step 4: Repeat step 3 for all address locations.

Step 5: Repeat steps 2 and 3 using data complement.

30.6 Algorithm F (pattern 6).
30.6.1 page mode. This pattern verifies the Page mode for the memory. It is performed in the fol lowing manner:

Step 1: Perform 8 pump cycles.

Step 2: Load first page of memory with background data using Page mode cycle.

Step 3: Read first page of memory with data and load with data complement using Page mode cycle.
Step 4: Read first page of memory with data complement and load with data using Page mode cycle.
Step 5: Repeat steps 2 through & for remsining memory locations.

30.7 algorithm G (pattern 7.

30.7.1 Wh_tﬁ_t This test is used to verify the functionality of the CAS before RAS mode of
cell refreshing. It is done at +125°C only and is performed in the following manner:

Step 1: Perform 8 pump cycles.

Step 2: Load memory with background data.

Step 3: Pause for top. (stop all clocks).

Step 4: Perform 4092 CAS-before-RAS cycles for device types 01 and 02 and 1024 for device types 03 and 04,
while attempting to medify data.

Step 5: Read memory with background data.

30.8 Algorithm H (pattern 8).

30.8.1 w This test is used to verify the functionality of the m-only mode of cell
refreshing. It is done at +125°C only and is performed in the following manner:

Step 1: Perform 8 pump cycles.

Step 2: Load memory with background data.

Step 3: Pause for tpp: (Stop all clocks).

Step 4: Perform I.OOE AS-onty cycles for device types 01 and 02 and 1024 for device types 03 and 04,
while attempting to modify data.

Step 5: Read memory with background data.
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