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1. SCOPE

1.1 Scope. This drawing documents two product assurance class levels consisting of high reliability (device classes Q 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) levels are reflected in the PIN.

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

5962 - 90847 01 M R 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)
V

Drawing number
1.2.1 RHA 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 type(s). The device type(s) identify the circuit function as follows:

Device type Generic number 1/ Circuit function Access time
01 1M x4, DYNAMIC RAM 120 ns
02 1M x4, DYNAMIC RAM 100 ns
03 1M x4, DYNAMIC RAM 80 ns

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

Device class Device requirements documentation

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

Outline letter Descriptive designator Terminals Package style
R GDIP1-T20 or CDIP2-T20 20 dual-in-line
X See figure 1 20 flat pack
Y See figure 1 26/20 leadless ceramic chip carrier
z See figure 1 26/20 J-leaded chip carrier
U See figure 1 20 dual-in-line
T See figure 1 26/20 leadless ceramic chip carrier
M See figure 1 20 flat pack
N See figure 1 20 zig-zag in-line

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

1/ Generic numbers are listed on the Standard Microcircuit Drawing Source Approval Bulletin at the end of this document and
will also be listed in MIL-HDBK-103.
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1.3 Absolute maximum ratings. 2/

Voltage range on any pin -1Vdcto7Vdc
Voltage range on Vcc -1Vdcto7Vdc
Short circuit output current 50 mA
Maximum power dissipation (Pp) ------------==-==-------- 1w
Storage temperature range -65°C to +150°C
Lead temperature (soldering, 10 seconds) ------------ +300°C
Thermal resistance, junction-to-case (8;c)
Case outline R See MIL-STD-1835
Case outlines X, Y, Z, U, T, M, and N ----------mnu- 20°C/W 3/
Junction temperature (T;) 4/ +175°C

1.4 Recommended operating conditions.

Supply voltage range (Vcc) 5/ +4.5V dc to +5.5V dc

High-level input voltage (Vin) 2.4V dc minimum to 6.5 V dc maximum
Low-level input voltage (Vi) 6/ -1.0 V dc minimum to 0.8 V dc maximum
Case operating temperature range (T¢) ---------------- -55°C to +125°C

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 https://assist.daps.dla.mil/quicksearch/ or from the Standardization
Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

2.2 Non-Government publications. The following document(s) form a part of this document to the extent specified herein.
Unless otherwise specified, the issues of the documents are the issues of the documents cited in the solicitation.

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

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/ All voltage values in this drawing are with respect to Vss.

6/ 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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ELECTRONICS INDUSTRIES ASSOCIATION (EIA)
JEDEC Standard EIA/JJESD78 - IC Latch-Up Test.

(Applications for copies should be addressed to the Electronics Industries Association, 2500 Wilson Boulevard, Arlington, VA
22201; http:/www.jedec.org.)

(Non-Government standards and other publications are normally available from the organizations that prepare or distribute the
documents. These documents also may be available in or through libraries or other informational services.)

2.3 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 takes 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 for device classes 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) plan. The
modification in the QM 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.

3.2 Design, 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 outlines. The case outlines shall be in accordance with 1.2.4 herein and figure 1.

3.2.2 Terminal connections. The terminal connections shall be as specified on figure 2 .

3.2.3 Truth tables. The truth table 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 A. If the test patterns
cannot be implemented due to test equipment limitations, alternate test patterns 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 control 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.

3.2.5 Die overcoat. Polyimide and silicone coatings are allowable as an overcoat on the die for alpha patrticle protection only.
Each coated microcircuit inspection lot (see inspection lot as defined in MIL-PRF-38535) shall be subjected to and pass the
internal moisture content test at 5000 ppm (see method 1018 of MIL-STD-883). The frequency of the internal water vapor
testing may not be decreased unless approved by the preparing activity. Samples may be pulled any time after seal.

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise specified herein, the
electrical performance characteristics and postirradiation parameter limits 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 IIA. 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 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. For RHA product using this option, the RHA designator shall still be
marked. Marking for device classes Q 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 Certification/compliance mark. The certification mark for device classes Q 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.
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3.6 Certificate of compliance. 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 6.6.1 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 DSCC-VA prior to listing as an approved source of supply for this
drawing shall affirm that the manufacturer's product meets, for device classes Q 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 Certificate 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 DSCC-VA of change of product (see 6.2
herein) involving devices acquired to this drawing is required for any change that affects this drawing.

3.9 Verification and review for device class M. For device class M, 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.

3.10 Microcircuit group assignment 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. VERIFICATION

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 (QM) 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.

4.2.1 Additional criteria for device class 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. The test circuit shall specify the inputs, outputs, biases,
and power dissipation, as applicable, in accordance with the intent specified in method 1015.
(1) Dynamic burn-in (method 1015 of MIL-STD-883, test condition D; for circuit, see 4.2.1b herein).

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

4.2.2 Additional criteria for device classes O 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
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 Q shall be as specified in
MIL-PRF-38535, appendix B.
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TABLE I. Electrical performance characteristics.

Symbol Conditions 1/ 2/ Group A Device Limits Unit
Test | |  -55°C < Tc < +125°C | subgroups | type | | |
45V <Vcc <55V
unless otherwise specified
Min Max
High-level output VoH lon=-5mA, V=08V 1,2,3 All 2.4 \Y
voltage Viu=24V
Low-level output VoL loo=4.2mA,V,,.=08V 1,2,3 All 0.4 \Y
voltage Viu=24V
Input leakage l Vi=0V1t06.5V, 1,2,3 All +10 MA
current Vec=5.5Y,
All other pins =0V to V¢
Output leakage lo Vee =5.5V, CAS high 1,2,3 All +10 MA
current Vo=Vccto 0OV,
Average operating power lcc Minimum cycle time, 1,2,3 01 70 mA
supply current (random Vee=55V
read or write cycle) 3/ Addresses, RAS, CAS cycling 02 80
03 90
Standby power supply lec2 Vee=55V,Vu=24V 1,2,3 All 4 mA
current (TTL) RAS and CAS high
Average operating power lcca Vce = 5.5V, Minimum cycle, 1,2,3 01 70 mA
supply current ( RAS -only | | RAS cycling, CAS =24V | | | | |
refresh, or CBR refresh) | | ( RAS only refresh) | |_02 | | 80 |
4/ RAS, CAS, addresses cycling
(CBR refresh) 03 90
Average operating power | lcca | RAS =0.8YV, | 1,2,3 |01 | | 40 | mA
supply current (Page mode) CAS, addresses cycling,
3/ tpc = Minimum, 02 50
VCC =55V
03 60
Input capacitance, Ci(A) f=1MHz See 4.4.1e 4 All 7 pF
address inputs Bias on pins under test=0V
Vce = 5.0 V nominal
Input capacitance, Ci(S) Ta=25°C 4 All 10 pF
RAS, ,W, OE For Ci(A) the max capacitance
for packages N, R, and T is
I/O capacitance, DQ's Coo 11 pF 4 All 10 pF
See footnotes at end of table.
STANDARD SIZE
A 5962-90847
MICROCIRCUIT DRAWING
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 G 6

DSCC FORM 2234
APR 97




TABLE IA. Electrical performance characteristics - continued.

Symbol Conditions Group A Device Limits Unit
Test | |  -55°C < Tc < +125°C | subgroups | type | | |
45V <Vcc <55V
unless otherwise specified Min Max
Access time from tan (See figures 4 and 5) 9,10,11 01 55 ns
column address 1/2/5/6/7/ 8/
02 45
03 40
Access time from tecac 9,10,11 01 30 ns
CAS low
9/ 02 25
03 20
Access time from tcpa 9,10,11 01 55 ns
column pre-charge
02 50
03 45
Access time from trac 9,10,11 01 120 ns
RAS low
10/ 02 100
03 80
Access time from toea 9,10,11 01 30 ns
OE low or
11/ toe 02 25
03 20
Output disable time after torF 9,10,11 01 30 ns
CAS high 12/
02 25
03 20
Output disable time toez 9,10,11 01 30 ns
after OE high or
12/ top 02 25
03 20
Cycle time, random tre 9,10,11 01 210 ns
read or write
13/ 02 180
03 150
Cycle time, trwe 9,10,11 01 285 ns
read-write
02 245
03 205
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¢ < +125°C subgroups | type
45V <Vcc <55V
unless otherwise specified Min Max
Cycle time, page- tpc (See figures 4 and 5) 9,10,11 01 65 ns
mode read or write 1/2/5/6/7/8/
14/ 02 60
03 50
Cycle time, page- tPrRWC 9,10,11 01 135 ns
mode read-write
02 120
03 105
Pulse duration, page-mode, trasp 9,10,11 01 120
RAS low 15/ 02 100 ns
03 80
All 100 uS
Pulse duration, non-page- tras 9,10,11 01 120 ns
-mode, RAS low 15/
02 100
03 80
All 10 us
Pulse duration, CAS low 16/ tcas 9,10,11 01 30 ns
02 25
03 20
All 10 uS
Pulse duration, CAS high tep 9,10,11 01 15 ns
(Page-mode and non-page- or
mode) 17/ tcpn 02 12
03 12
Pulse duration, RAS high trp 9,10,11 01 80 ns
(pre-charge)
02 70
03 60
Pulse duration, write twp 9,10,11 01 25 ns
02 20
03 15
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¢ < +125°C subgroups | type
45V <Vcc <55V
unless otherwise specified Min Max
Setup time, column-address tasc (See figures 4 and 5) 9,10,11 All 0 ns
before CAS low 1/2/5/6/7/8/
Setup time, row-address tasr 9,10,11 All 0 ns
before RAS low
Setup time, data 18/ tos 9,10,11 All 0 ns
Setup time, read tres 9,10,11 All 0 ns
before CAS low
Setup time, W low before | towe | 9,10,11 01 30 | ns
CAS high
02 25
03 20
Setup time, W low before | trwi | 9,10,11 |_01 30 | ns
RAS high
02 25
03 20
Setup time, W low before | twes | 9,10,11 All 0 | ns
CAS low (Early write
operation only) 19/
Setup time, W high (CAS | twsr | 9,10,11 | All 10 | ns
before RAS refresh only) or
twrp
Hold time, column-address tcan 9,10,11 01 20 ns
after CAS low
02 20
03 15
Hold time, data toHr 9,10,11 01 90 ns
after RAS low
02 75
03 60
Hold time, data 18/ toH 9,10,11 01 25 ns
02 20
03 15
See footnotes at end of table.
STANDARD SIZE
MICROCIRCUIT DRAWING A 5962-90847
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 G 9

DSCC FORM 2234
APR 97




TABLE I. Electrical performance characteristics - continued.

Test Symbol Conditions Group A Device Limits Unit
| |  -55°C < Tc < +125°C | subgroups | type | | |
45V <Vcc <55V
unless otherwise specified Min Max
Hold time, column address tar (See figures 4 and 5) 9,10,11 01 90 ns
after RAS low 16/ 1/2/5/6/7/ 8/
02 75
03 60
Hold time, row- traH 9,10,11 01 15 ns
address after
RAS low 02 15
03 10
Hold time, read after CAS trRcH 9,10,11 All 0 ns
high 20/
Hold time, read after RAS tRRH 9,10,11 All 0 ns
high 20/
Hold time, write after CAS twcH 9,10,11 01 25 ns
low (Early write
operation only) 02 20
03 15
Hold time, write after RAS twer 9,10,11 01 90 ns
low 16/
02 75
03 60
Hold time, W high CAS twhR 9,10,11 All 10 ns
before RAS refresh only or
twrH
Delay time, column address tawp 9,10,11 01 90 ns
to W low (Read write
operation only) 19/ 02 80
03 70
Delay time, RAS low to CAS | tchr | 9,10,11 | 01 | 25 | ns
high (CAS -before RAS
refresh only) 21/ 02 20
03 20
Delay time, CAS high to RAS tcrp 9,10,11 01 10 ns
low 02 5
03 5
See footnotes at end of table.
STANDARD SIZE
MICROCIRCUIT DRAWING 5962-90847
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 G 10

DSCC FORM 2234
APR 97




TABLE I. Electrical performance characteristics - continued.

Test Symbol Conditions Group A Device Limits Unit
| |  -55°C < Tc < +125°C | subgroups | type | | |
45V <Vcc <55V
unless otherwise specified Min Max
Delay time, RAS low to CAS tcsH (See figures 4 and 5) 9,10,11 01 120
high 1/2/5/6/7/ 8/ ns
02 100
03 80
Delay time, CAS low to RAS | tcsr | 9,20,11 | All | 10 | ns
low ( CAS before RAS
refresh only) 21/
Delay time, CAS low to W low tcwp 9,10,11 01 70 ns
(Read-write operation only)
19/ 02 60
03 50
Hold time, OE command 22/ | toen 9,10,11 01 30 ns
02 25
03 20
Delay time, OE to data 23/ toep 9,10,11 01 30 ns
02 25
03 20
Hold time, RAS referenced to | trow | 9,20,11 |_01 | 30 | ns
to OE 24/
02 25
03 20
Delay time, RAS low to traD 9,10,11 01 20 65 ns
column-address 25/
02 20 50
03 15 40
Delay time, column-address trRAL 9,10,11 01 55 ns
to RAS high
02 50
03 40
Delay time, column-address tcaL 9,10,11 01 55 ns
to CAS high 23/
02 50
03 40
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 < Tc < +125°C | subgroups | type | | |
45V <Vcc <55V
unless otherwise specified Min Max
Delay time, RAS low to CAS treD (See figures 4 and 5) 9,10,11 01 25 90 ns
low 26/ 1/2/5/6/7/ 8/
02 25 75
03 20 60
Delay time, RAS highto CAS | trec 9,10,11 All 0 ns
low
Delay time, CAS low to RAS tRsH 9,10,11 01 30 ns
high
02 25
03 20
Delay time RAS low to W low trRwD 9,10,11 01 160 ns
(Read-write operation
only) 19/ 02 135
03 110
CAS to outputinlow Z 23/ telz 9,10,11 All 0 27/ ns
Refresh time interval trer 9,10,11 All 16 ms
Setup time, OE prior to RAS torD 9,10,11 All 0 ns
during hidden refresh

cycle 23/

1/ Vss is common for all voltages.

2/ An initial pause of 200 ys is required after power-up followed by a minimum of 8 initialization cycles after full Vcc level is
achieved. The 8 initialization cycles need to be RAS only refresh or CBR with w high to assure proper device
operation. The 8 initialization cycles should be repeated any time the 16 ms refresh requirement is exceeded.

3/ lcc is dependent on output loading and cycle rates. Specified values are obtained with minimum cycle time and the
outputs open.

4/ lcc is dependent on cycle rates.

5/ AC characteristics assume transition time tr = 5 ns.

6/ VL (max) and V4 (min) are reference levels for measuring timing of input signals. Transition times are measured
between V. and V.

7/ In addition to meeting the transition rate specification, all input signals must make the transition between V,_and V4 (or
Viy and V) in a monotonic manner.

8/ When operating the device, transition times (rise and fall) for all input signals are to be a minimum of 3 ns and a

maximum of 50 ns.
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12/

13/

14/
15/

16/
17/

18/

19/

20/

21/

22/

23/

24/

25/

26/

27/

TABLE I. Electrical performance characteristics - continued.

Assumes that trep > trep (Max).

Assumes that trep < trep (Max). If trep is greater than the maximum recommended value shown in this table, trac will
increase by the amount that trep exceeds the value shown.

During a read cycle, if OE is low and then taken high, DQs go high impedance. If OE is permanently held low, a
late-write or read-modify-write operation is not possible.

torr and toez Or top are specified when the output is no longer driven. The output is disabled (high impedance) by
bringing either OE or CAS high and it is not referenced to Von 0Or Vor.

The minimum specifications are used only to indicate cycle time at which proper operation over the full temperature
range (-55°C < Tc < +125°C) is assured.

To guarantee tec Min, tasc should be greater than or equal to tcp.
In a read-write cycle, trwp and trwi. must be observed.

In a read-write cycle, tewp and tcwi. must be observed.
If CAS is low at the falling edge of RAS , DQs will be maintained from the previous cycle. To initiate a new cycle and
clear the data out buffer, CAS must be pulsed high for tcpn.

These parameters are referenced to CAS leading edge in early-write cycles and w leading edge in late-write or
read-modify-write cycles.

twces, trwp, tawp and tcwp are restrictive operating parameters in late-write and read-modify-write cycles only. If twcs >
twecs (Min), the cycle is an early-write cycle and the data outputs will remain open circuit throughout the entire cycle. If
trwp > trwp (MiN), tawp > tawp (Min) and tewp > tewp (Min), the cycle is a read-write and the data outputs will contain data
read from the selected cells. If neither of the above conditions are met, the state of the data outputs (at access time and

until CAS goes back to V) is indeterminate.
Either trry OF trcn Must be satisfied for a read cycle.

Enables on-chip refresh and address counters.

Late-write and read-modify-write cycles must have both top and togn met ( OE high during write cycle) in order to
ensure that the output buffers will be open during the write cycle. The DQs will provide the previously read data if CAS

remains low and OE is taken back low after toen is met. If CAS goes high prior to OE going back low, then the DQs
will remain open.

This parameter may not be tested, but shall be guaranteed to the limits specified in table | and is included to help with
device application.
This parameter does not apply where OE is not related to RAS in device design.

Maximum value specified only to guarantee access time. Operation within the trap (Mmax) limit ensures that trep (Max)
can be met. trap (Max) is specified as a reference point only; if trap is greater than the specified trap (Mmax) limit, then
access time is controlled exclusively by taa.

Maximum value specified only to guarantee access time. Operation within the trcp (max) limit ensures that trac (Mmax)
can be met. trep (Max) is specified as a reference point only; if trep is greater than the specified trep (Mmax) limit, then
access time is controlled exclusively by tcac.

Valid data is presented at the output after all access times are satisfied but may go from three-state to an invalid data
state prior to the specified access times as the outputs are driven when CAS goes low.
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. 355 —==—

Case X

ri———— 490 ———

+ . 015 +, 007
PIN 1
050
TYPI : :
i . .700
018 T , . £.010
+.003 j , ,
t. 117
+.016
.030—
090 + . 005
+, 010 (MEASURED AT
* CERAMIC)
L || |l 1
t ) | +
007
+ 003
Inches mm Inches mm
.003 0.08 .030 0.76
.005 0.13 .050 1.27
.007 0.18 .090 2.29
.010 0.25 117 2.97
.015 0.38 .355 9.02
.016 0.41 490 12.45
.018 0.46 .700 17.78
FIGURE 1. Case outline.
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Case Y

.710
.690

INDEX/

(1 OF 2 PLACES)

. 407
. 393

i I

.050 REF

.050 —
TYP

.060 _o|
.040

Inches mm Inches mm
.006 0.15 .080 2.03
.010 0.25 .100 2.54
.022 0.56 .105 2.68
.028 0.71 125 3.18
.040 1.02 .393 9.98
.050 1.27 407 10.34
.060 1.52 .590 14.98
.068 1.72 .610 15.49
.070 1.78 .690 17.52

710 18.03

FIGURE 1. Case outlines — Continued.
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Case Z

.685
~ Y —
.608 .160
- 592 . *‘.130
] ]
Lo e

o
T

REF
Lyt

? -

.370
. 340

= T 3 T T

1
C/PIN 1

|—-><—

IDENTIFIER -013
.006
\ L . 078
.023 055 063
—— 016 045 ——l "—
Inches mm Inches mm
.006 0.15 .130 3.30
.013 0.33 .160 4.06
.016 0.41 .318 8.08
.023 0.58 .340 8.64
.025 0.64 .370 9.40
.035 0.89 .592 15.04
.045 1.14 .608 15.44
.055 1.40 .665 16.89
.063 1.60 .685 17.40
.078 1.98

FIGURE 1. Case outlines — Continued.

.035
.025
ADIUS
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Case U

1.030
.980

— — — — — — —

.011
F.003

+ |—— s —— pa = B —— B —— a —— g =

INDEX MARK PIN 1

.070 MAX——| e~ =052 *
]
T A ' .175
1 TMAX i
t 4 SEATING
PLANE
.060 .200
.018
+ 003 .015 .125
[} \ [} \ *
L oo
.900 +.010
Inches mm Inches mm
.003 0.08 125 3.18
.010 0.25 175 4.44
.011 0.28 .200 5.08
.015 0.38 .380 9.65
.018 0.46 .385 9.78
.045 1.14 410 10.41
.060 1.52 420 10.67
.065 1.65 .900 22.86
.070 1.78 .980 24.89
.100 2.54 1.030 26.16
FIGURE 1. Case outlines — Continued.
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INDEX /

Case T

. 685
.665

.357
.343

(1 OF 2 PLACES)

[.035

.080

.060

ININININ]

ININININ]

I

.010
REF

. 055
. 045

Inches mm Inches mm
.006 0.15 .060 1.52
.010 0.25 .080 2.03
.022 0.56 .100 2.54
.025 0.64 .343 8.71
.028 0.71 .357 9.07
.035 0.89 .590 14.99
.045 1.14 .610 15.49
.050 1.27 .665 16.89
.055 1.40 .685 17.40
FIGURE 1. Case outlines — Continued.
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Case M

.370 .415
.290 . 405
PIN NO 1 s 3
| INDEX \;
.055 e
_0451 | e— —
 e— P
_—— P
.019 - —— .708
.015_¢ T [——— " .692
| e— P
[: _—
*  e— —
| e— P
—.127

.006
.004

-

.010

i
1 5%

Inches mm
.004 0.10
.006 0.15
.010 0.25
.015 0.38
.019 0.48
.027 0.69
.033 0.84
.045 1.14
.055 1.40
.097 2.46

BOTTOM VIEW

Inches

117
127
.290
.324
.336
.370
405
415
.692
.708

.027

mm
2.97
3.23
7.37
8.23
8.53
9.40
10.29
10.54
17.58
17.98

FIGURE 1. Case outlines — Continued.
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Case N

| |

- [ o odes

— PIN NO 1
INDEX MARK

(SIRENSIRISIRSI NSNS RISl I RLE]

\
18]

Millimeters Inches
Symbol
Min Max Min Max
A2 9.02 10.29 .355 405
b 0.41 0.58 .016 .023
b2 0.89 1.14 .035 .045
c 0.20 0.38 .008 .015
e 1.14 1.40 .045 .055
eA 2.16 2.92 .085 115
D 26.29 27.05 1.035 1.065
E 2.54 3.30 .100 .130
L 3.18 5.08 125 .200
L1 0.38 1.27 .015 .050
FIGURE 1. Case outlines — Continued.
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Device types 01, 02, 03
Case outlines R, X,U M ‘ Y,Z, T ‘ N
Terminal _
number Terminal symbol
1 DQ1 DQ1 OE
2 DQ2 DQ2 CAS
3 w w DQ3
4 RAS RAS DQ4
5 A9 A9 Vss
6 A0 NP DQ1
7 Al NP DQ2
8 A2 NP w
9 A3 A0 RAS
10 Vee Al A9
11 A4 A2 A0
12 A5 A3 Al
13 A6 Vee A2
14 A7 A4 A3
15 A8 A5 Vee
16 OE A6 Ad
17 CAS A7 A5
18 DQ3 A8 A6
19 DQ4 NP A7
20 Vss NP A8
21 NP
22 OE
23 CAS
24 DO3
25 DQ4
26 Vss
NP=NO PIN

FIGURE 2. Terminal connections.
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Inputs Input / Output
Operation RAS CAS w OE Row Column D Q
address address
Read ACT ACT NAC | ACT APD APD DNC VLD
Write (early write) ACT ACT | ACT | DNC APD APD VLD | DNC
Write (late write) ACT ACT ACT | NAC APD APD VLD OPN
Read-modify-write ACT ACT ACT | ACT APD APD VLD VLD
RAS - only refresh ACT NAC DNC | DNC APD DNC DNC OPN
Hidden refresh (read) ACT ACT | NAC | ACT APD APD DNC | VLD
Hidden refresh (write) ACT ACT ACT | DNC APD APD VLD DNC
CAS before RAS ACT ACT NAC | DNC DNC DNC DNC OPN
refresh
Standby NAC NAC DNC | DNC DNC DNC DNC OPN
ACT = active
NAC = non-active
DNC = don't care
VLD = valid
APD = applied
OPN = open
FIGURE 3. Truth table.
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READ CYCLE TIMING

tRe

|l
|~ trAs —i
RAS \
la— tRp —=
by e - Jt——— tRSH ———=|
la—— tRCD ——
tCSH el tcRP ——f
_ = tcAs —™
CAS \ /
tasC —fe tep
tRrap
tRaH —1 tRAL
tASR ——| -
VAVAVAVAY /\,
AO-AS @q ROW }@{ COLUMN | DON'T CAREW
h tAR VVVVYV AV2 AYA
| = teay —. I—— tRRH
tRcs—I——— tRcH -
_ AYAYAYAYAYAVAVAVAY VAVAVAVAVAVAY
W EEDUN'T CARE DON'T CARE
— tcac t
™ OFF
taa |
DQ1-DQ4 HI-Z W VALID }‘

’~’°UEZ>

— \V \ V‘V’V’V’V‘V‘V’V’V’\\ OV’V‘V’V \\\\/\N\\\/\/ V’V’V‘V’V
T G oon'T Care XXXXXRXON ARRR 00T Tare (XXX

Note: Output may go from three-state to an invalid state prior to the specified access time.

FIGURE 4. Timing waveforms.
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EARLY WRITE CYCLE TIMING

- tRe
- tRAS
— F VIH
RAS
trp > VIL
o (-
o trop_ e RSH — =
- teAs —— tcRp ——
fa— tCSH I y
_ 3 TH
e R A L tcp——lx VL
- tRAL
t
R | b tom
NANANNANNAN VIH
ViL
LNCR sl
e tRAD- tCHL
tRAL
= §§’: A :: ’:’ - ol = HHCH — /0'0"0'0'0'0'0'0'0'0'0'0'0'0 VIH
W QG DON'T CARE thes /’0‘0,0.0.0’0’0’0’ DON'T CARE ‘0’0’0’0’0’0,0, "
[ typ ———=

l— tDH-—\

ldl— tDs———

} XXXXXXXYXYXY . XXXXXYX
oo QG oo RO R KRR

-———— t[)HR 4—,

OE

VIH

vy v vwiv/iwv/vr“» v v vy “"“A v - v.ovm vy rvyvyv‘“\" \ /wv’yviniiniiiuyyirvi™¥a/i'’”'#’#’ZZ7JW'WWwWwWwwwwwwy V IH
XXX . XXCXCRXRXRX KX
2ofo202ofofofofofofofofofofoi02020202ofoﬁofofofofofoﬁoﬁsAAMofoiofoﬁomofoZomofofofofof Vit

FIGURE 4. Timing waveforms .- Continued.
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WRITE CYCLE TIMING

tre

RAS

tRaS

o N

i=
e

e tpop—

fa———— tRSH

e t0AS —— topp ——
- sy
CAS L-tASR tasc A‘\k fl_i top 4,|\
lt— tAR
traH tRAL
l‘_ > e topy
NAANNNNNNN
A0-A9 | ROW 1}@{[ COLUMN |X888888 DON'T CARE
< tRAD>] — teuL
e tRy ——»
i ggg DON'T CARE DON'T CARE
AVAYAYAYAVAVAVAYA K 4 AVAVAYAVAVAVAVAYAYA

e——— tYeR

tps

D01-D04

toED ’I

a— typ —

~ _<- tDH
le—— tDHR 1——_:|
‘V’V‘V . V‘V‘V V‘ V‘V‘V‘V‘V‘V‘V‘V‘V’V‘V’V i \/ V‘V‘V‘V’V‘V’V
T AR VALVALTD DATA B KRS o L CARE XN

—topy ‘—‘

OE

AAVVAVAVAVAY
888 DON'T CARE;

YVAVAVAVV,v v,y
QEDUN'T CARE SSSSSSSS

FIGURE 4. Timing waveforms .- Continued.
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READ-WRITE CYCLE TIMING

tRHC

tRas

RAS

F

.

— tgp
terp

-~ tAs ————

t1 =

H

CAS

I
.

[

toaH
taR

OLUMN l)@gggg DON'T CAREW

touL

tRW) ————

LRUL

twp
AR

) ———
~—— tgp

= toac
-—tpp
teLz ——I = .’
" DATA |
SEE NOTE 14

ouT
«— tRag———» toEz

rtUEA—J toep>1
OF ;SE DON'T CARE 888& /
VVVVVV VY Y

-

DATA
IN

b= tpy
V’V‘V‘V’V‘V | ’V""
%&&&&&ﬂﬁﬁﬁiﬂﬁﬁgggkﬁtA

<->‘—t0EH

XXX
WK

tps
y

D01-D04

NANANRNNANRN “.

DON'T CARE ‘0%

AAAAAAAAAA‘A‘A’A"

Note: Output may go from three-state to an invalid data state prior to the specified time.

FIGURE 4. Timing waveforms .- Continued.
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ENHANCED PAGE-MODE READ CYCLE TIMING

l-——r tRp
> v

trase
RAS \

/]

o

IH

ROW N COLUMN }@{

COLUMN

l--— tRes

s P
m——L >

fa——tpa

la— tprn — f———— tpp——] t
RCD . CRP

< t{SH ] = tCpay RSH y

T X fe-toas— £ X ¥ TH
bRy i

t
gl -y toan CAL
™ ASCH [t le— tRa

VIH
DON'T CARE
m Vil
> LRRH

tRCHj

W W*tfmn_’ W

e— tCAC —>

teLz

D01-D04

toEz

-
A

toEA —f

ol
E W‘M‘

ANNNNNNNVNNNNNNNNY

«tCPA

ALID OXXYNF  VALID VoH
LTy Ny

topA—>

tOFF—>

% VIH
VL

tﬂEZ‘l"’
ViL

2. Access time is tcpa Or taa dependent.

Notes: 1. Output may go from three-state to an invalid state prior to the specified access time.

FIGURE 4. Timing waveforms .- Continued.
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RAS

CAS

AD-AS

W

ENHANCED PAGE-MODE WRITE CYCLE TIMING

\

tRasp

tRp

T——I VIH
J\—VIL

DQ1-D04 M

- LCSH————> ’—'tPC teRp
[-— tRCD—’-.tCAS—— l— tRSH
F VIH
t
e TRAH : P ¢ L
N " o VIH
:><[ ROW N COLUMN 0‘0‘0,0 COLUMN 0’ DON'T CARE 4
t /\) VIL
= tRAD — teuL touL —
~— R tp — LRUL>
EDHR——
VIH
DON'T CARE égg: DON'T CARE g& éggggDON'T CARE 8
VVVVVVVVV VVVVVVVV VVVVVVVVV VIL

la—— tpg——»

r— s

by

tpH—™

L tOEH—]

VALID DATA IN

toEH <——|

toep -]-——

RS T

VIH
VIL

UAVUVAVAVvA
Q DON'T CARE ;

Notes: 1. tps and toy are referenced to CAS or W , whichever occurs last.

2. Aread cycle or a read-write cycle can be intermixed with a write cycle as long as read and read-write
timing specifications are not violated.

FIGURE 4. Timing waveforms .- Continued.
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ENHANCED PAGE-MODE READ-WRITE CYCLE TIMING

e tpp
ERasp "
_ f—-\‘ VIH
RAS
VI
-~ g ——————»
l«— tPRUC e tRSH———»
e LRCD—> e t teRp—e
et r cP CRP |‘
_ VIH
CAS \ / \ f
tRaD i
tasr A fee
taR
— tCAH
AR VA VVAV) VIK
- 1 ROW O COLUMN I COLUMN DON'T CARE
o o MK R "
tRan ] l‘ e CHD tenL
. Julu-’ L
RWD
, VIH
AVAY, VVWIWWWWWY
- AXXY OOOOOCKXXX)
H \ AN OO0 vy,
- LRCS ¢
tan ~ P .
~— tRAC Dt VALID OUT
teac tns (SEE NOTE)
‘ VII-( v OH
' IL o
o= | | AL ot -
t
’__ - _.l" 0EZ 40w
VIH
— ROLOOCKXXRX XXX
% R / \/ o
Notes: 1. Output may go from three-state to an invalid data state prior to the specified time.
2. Aread or write cycle can be intermixed with read-write cycles as long as the read and write timing
specifications are not violated.
FIGURE 4. Timing waveforms .- Continued.
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RAS-ONLY REFRESH TIMING

trc

f— tRAS*-‘
RAS

5

VIH
VIL

tr
XXX
K W
tas R-,<-— ———'— tRAH
V‘V’V’V‘V‘V’V’V A V’V’V’V’V’V’V’V‘ \
A0-A3 X DO, AR XSRS m ROK
VVVVVVV‘V‘V’V V‘VVV‘VVVVV‘V

_ V‘V’V‘ ‘ ‘ ’V V‘V’V’V’V’V’V‘V’V’V’V’V’V‘V’V \\\\\ N\ N/ V‘V’V’V’V’V V‘V’V’V‘V V’ ’
! "02020202o202o‘oﬁofo20202020202020202020202020202020200202020202“““ K

Q
JAVAY AN

terp \:t
™ trec = RF1—| e tCRP
— X000 . O
o7 RRRRRRDONT CAREXS

ANNNNNN A‘
\/ V‘V’V’V‘V’V’V‘V‘V‘V’V’V’V’V’V’V’V’V’V’V’V’V’V’V’V’V’V‘V A\VAVAVAVAVAVAVAVAV V‘V’V’V’V’V’V’V’V’V‘V‘V‘V’V’V’V‘V‘V V‘V‘V’V
301004 QR 1, AR KRR RRRRS

_ \V4 V’V‘V‘V‘V’V’V’V’V‘ ‘V’V’V’V‘ ’V’V’V’V’V‘ ’V’V’V’V’V‘V’V \V\\ '\ \\\\/\/ V‘V’V’V’V’V’V
0 !202020202020202020‘020202020‘02020202020‘0202020202020202020202020

\/ \/ \/ ‘V’V’V‘V‘V’V‘V’V‘V‘V‘V‘V‘V‘V‘V
RN AR

FIGURE 4. Timing waveforms .- Continued.
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AUTOMATIC (CAS-BEFORE-RAS) REFRESH CYCLE TIMING

tRe
thp thAS

RAS

tCSR-»]
tRpC - e— toHR v
— > <—tT IH
CAS /

tusr —‘4—» <—>|— tWHR

: : v
—_ VVV’V’V’V’V’V’V’V’V’V .'VV’V‘V‘V’V’V’V’VVVVVVVVVVVVVVVVVVVVVVVVVVVV IH
RO RN

1L

¥
\‘ ¥
= <

v
\/ V’V‘V’V’V‘V‘V’V’V’V’V’V‘V’V‘V‘V’V’V’V‘V‘V’V’V‘V’V \ V‘V’V‘V‘V’V’V‘VOV‘V‘V‘V’V‘V’V’V’V’V‘V‘V’V’V‘V‘V’V‘V’V’V I H
L STECE A A

AD-A9 (X)
JAVAVA NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN VIL

DO1-D04 HI-Z Vou
VoL

_ v‘v‘v’v’v’v’v’v’v‘v‘v‘v’v’v’v’v’v’v‘v‘v’v’v‘v’v’v’v’v‘v‘v \VAVAVAVAVAVAVAVA, V’V‘V’V’V’V’V’V‘V.V‘V’V‘V‘V’V’V‘V‘V‘V‘V‘V‘V v TH
% G RRRRRR ot o RRRIRRRR ,

FIGURE 4. Timing waveforms .- Continued.
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HIDDEN REFRESH CYCLE (READ)

a—MEMORY CYCLE —sw{et—REFRESH CYCLE —setet—REFRESH CYCLE —u]
t t
*tRAs—‘ l‘_ RP= <tRAs—‘ r RP =
_ 3 VIH
RAS X £ \Mw Vi
teHr
_ [ teas VIH
CAS Y /
! i 1L
tAR '
. -l toan
tAsc ~ =
RRH -
tASR——| F—l‘
UVAVAVAVAVAVAY 4 VIH
A0-A9 XXIROW IXI COL | DON'T CARE
VIL
)
tRAH——I t YuHR ——I YHR YiHR
tRes = = | tusy - sk =] 1= tusk —=
- } VIH
o | R
ViL
- TtCAC .
AA OFF —=
tRAC y l__
) Vo
D01-DQ4 —®<[ VALID DATA }—
y Vo
toLz-=- I—— L
toea Yoz
w R P
) VIL
FIGURE 4. Timing waveforms .- Continued.
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HIDDEN REFRESH CYCLE (WRITE)

le—MEMORY CYCLE —

- LRP -]

=—REFRESH CYCLE

REFRESH CYCLE
P

*tRAS" <tRAs»‘ l'tR
_ VIH
le—s{ tCHR R
_ e teas VIH
CAS | /
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FIGURE 4. Timing waveforms .- Continued.
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1.31 V

R = 2184

QUTPUT
UNDER TEST

C_ = 80 pF/I

(A) LOAD CIRCUIT

Ry = 8280
QUTPUT
UNDER TEST
C, = 80 pF T~ R, = 2950
(B ALTERNATE LOAD CIRCUIT
FIGURE 5. Load circuits.
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Line Test requirements Subgroups Subgroups
no. (in accordance with (in accordance with
MIL-STD-883, MIL-PRF-38535, table IlI)
TM 5005, table 1)
Device Device Device
class M class Q class V

1 Interim electrical 1,7,9
parameters (see 4.2)

2 Static burn-in Not Not Required
(method 1015) required required

3 |Sameaslinel 1*, 7% A

4 Dynamic burn-in Required Required Required
(method 1015)

5 |Sameaslinel 1*, 7% A

6 Final electrical 1%, 2, 3, 7%, 8A, 1*, 2, 3, 7%, 8A, 1*, 2, 3, 7%, 8A,
parameters (see 4.2) 8B, 9, 10, 11 8B, 9, 10, 11 8B, 9, 10, 11

7 | Group A test 1,2,3,4%7, 1,2,3, 47,7, 1,2,3, 477,

requirements (see 4.4) 8A, 8B, 9, 10, 11 8A, 8B, 9, 10, 11 8A, 8B, 9, 10, 11

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

9 Group D end-point 2,3, 8A, 8B 2,3, 8A, 8B 2,3, 8A, 8B
electrical
parameters (see 4.4)

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

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 the truth table.

5/ ** see 4.4.1e.

4/ * indicates PDA applies to subgroup 1 and 7.

6/ Aindicates delta limit (see table 1IB) shall be required where specified, and the delta values shall be computed
with reference to the previous interim electrical parameters (see line 1).

7/ See 4.4.1d.
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TABLE 1IB. Delta limits at +25°C.

Device types
Test 1/ All
lcco standby +10% of specified value in table |
Iy, e +10% of specified value in table |
lonz, loLz +10% of specified value in table |

1/ The above parameter shall be recorded before and after the required
burn-in and life tests to determine the delta A.

4.3 Qualification inspection for device classes Q 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. Quality conformance inspection for
device class M shall be in accordance 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).

4.4.1 Group A inspection.

a.

b.

Tests shall be as specified in table llIA herein.
Subgroups 5 and 6 of table | of method 5005 of MIL-STD-883 shall be omitted.

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.

OV (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 Q and V, the procedures and circuits shall be under the control of the device
manufacturer's TRB in accordance with MIL-PRF-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 EIA/JESD78 may be used for reference.

Subgroup 4 (CjNy and CoyT 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 1 MHz. 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 IIA herein.

4.4.2.1 Additional criteria for device class M. Steady-state life test conditions, method 1005 of MIL-STD-883:

a.

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 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 method 1005.

Ta = +125°C, minimum.

Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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4.4.2.2 Additional criteria for device classes Q and V. The steady-state life test duration, test condition and test temperature,
or approved alternatives shall be as specified in the device 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 applicable, in accordance with the intent specified in method 1005 of MIL-
STD-883.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table IIA 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 IIA 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 shall 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 | at To = +25°C
1+5°C, after exposure, to the subgroups specified in table IlA herein.

4.5 Delta measurements for device class V. Delta measurements, as specified in table IIA, shall be made and recorded
before and after the required burn-in screens and steady-state life tests to determine delta compliance. The electrical
parameters to be measured, with associated delta limits are listed in table 1IB. The device manufacturer may, at his option,
either perform delta measurements or within 24 hours after burn-in perform final electrical parameter tests, subgroups 1, 7,
and 9.

5. PACKAGING

5.1 Packaging requirements. 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 using DD Form 1692, Engineering Change Proposal.

6.3 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.

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

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined in
MIL-PRF-38535 and MIL-HDBK-1331.

Cin Cour Input and bidirectional output, terminal-to-GND capacitance.
GND Ground zero voltage potential.
lec Supply current.
m Input current low
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I Input current high

Tc Case temperature.

Ta Ambient temperature

Vee Positive supply voltage.

Vic Positive input clamp voltage
oN Latch-up over-voltage

(0]] Latch-up over-current

6.5.1_Timing limits. The table of timing values shows either a minimum or a maximum limit for each parameter. Input
requirements are specified from the external system point of view. Thus, address setup time is shown as a minimum since the
system must supply at least that much time (even though most devices do not require it). On the other hand, responses from
the memory are specified from the device point of view. Thus, the access time is shown as a maximum since the device never

provides data later than that time.

6.5.2 Waveforms.

Waveform Input Output
symbol
MUST BE WILL BE
VALID VALID
m CHANGE FROM WILL CHANGE
HTOL FROM
HTOL
M CHANGE FROM WILL CHANGE
LTOH FROM
LTOH
XXXXXXX DON'T CARE CHANGING
ANY CHANGE STATE
PERMITTED UNKNOWN
IMPEDANCE

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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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5962-90847
FUNCTIONAL ALGORITHMS

A.1l. SCOPE

A.1.1 Scope. Functional 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.

A.2. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

A.3. ALGORITHMS

A.3.1 Algorithm A (pattern 1).

A.3.1.1 Output High Impedance (t«). This pattern verifies the output buffer switches to high impedence (tri-state) within the

specified torr after the rise of CAS. It is performed in the following manner.

Step 1 Perform 8 pump cycles.
Step 2 Load address location with data.

Step 3 Raise CAS and read address location and guarantee Vo < Vour < Von after Toge delay.

A.3.2 Algorithm B (pattern 2).

A.3.2.1 Vcc Slew. This pattern indicates sense amplifier margin by slewing the supply voltage between memory writing and
reading. Itis performed in the following manner:

Step 1 Perform 8 pump cycles.

Step 2 Load memory with background data with Vcc at 4.5 V.
Step 3 Change Vccto 5.5 V.

Step 4 Read data from memory.

Step 5 Write memory with data complement.

Step 6 Change Vccto 4.5 V.

Step 7 Read data complement from memory.

A.3.3 Algorithm C (pattern 3).

A.3.3.1 March data. This pattern tests for address uniqueness and multiple selection. It is performed in the following
manner:

Step 1 Perform 8 pump cycles.

Step 2 Write memory with data.

Step 3 Read location 0.

Step 4 Write location 0 with data complement.

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

Step 6 Read data complement in maximum address location.

Step 7 Write data in maximum address location.

Step 8 Repeat step 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 9 and 10 for all other locations in the memory from maximum to minimum address.
Step 12 Read data complement from memory.
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APPENDIX A — Continued.

APPENDIX A FORMS A PART OF SMD 5962-90847

A.3.4 Algorithm D (pattern 4).

A.3.4.1 Refresh test (cell retention) +125°C only. This testis used to check the retention time of the memory cells. Itis
performed in the following manner:

Step 1 Perform 8 pump cycles.

Step 2 Load memory with background data.

Step 3 Pause Trer (stop all clocks).

Step 4 Read memory with background data.

Step 5 Repeat steps 2, 3, and 4 with data complement.

A.3.5 Algorithm E (pattern 5).

A.3.5.1 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 Write memory with data.

Step 3 Read location 0 and write location 0 with data complement using RMW cycle.
Step 4 Repeat step 3 for all other locations in the memory.

Step 5 Repeat steps 3 and 4 using invert data.

A.3.6 Algorithm F (pattern 6).

A.3.6.1 Page mode. This pattern verifies the Page mode for the memory. It is performed in the following 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, 3, and 4 for remaining memory locations.

A.3.6.2 Page mode (alternate). This pattern verifies the page mode for the memory. It is performed in the following manner:

Step 1 Perform 8 pump cycles.

Step 2 Write memory with data using row fast addressing.

Step 3 Read data from first page of memory and write it with data complement using page mode cycle.
Step 4 Repeat for rest of memory pages.

Step 5 Read data complement from memory using row fast addressing.

Step 6 Repeat steps 3, 4, and 5 using data.

A.3.7 Algorithm G (pattern 7).

A.3.7.1 CAS -Before-RAS refresh test. This testis used to verify the functionality of the CAS -Before- RAS mode of cell
refreshing. Itis 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 for 16ms.

Step 3 Perform 1024 CAS -Before- RAS cycles, while attempting to modify data.
Step 4 Repeat steps 2 and 3 until all address locations have been loaded.

Step 5 Read memory with data for 16 ms.

Step 6 Perform 1024 CAS -Before- RAS cycles.

Step 7 Repeat steps 5 and 6 until all address locations have been loaded.
Step 8 Repeat steps 2 through 7 with data complement.

STANDARD Size
MICROCIRCUIT DRAWING A 5962-90847
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 G 40

DSCC FORM 2234
APR 97




APPENDIX A — Continued.

APPENDIX A FORMS A PART OF SMD 5962-90847

A.3.7.2 CAS -Before- RAS refresh test (alternate). This test is used to verify the functionality of the CAS -Before-RAS mode
of cell refreshing. Itis done at +125°C only and is performed in the following manner:

Step 1 Perform 8 pump cycles.
Step 2 Write memory data.
Step 3 Pause for trer (stop all clocks high).

Step 4 Perform 1024 CAS -Before- RAS cycles.

Step 5 Repeat steps 3 and 4 for 250 ms.

Step 6 Read data from memory.

Step 7 Repeat steps 2 through 6 with data complement.

A.3.8 Algorithm H (pattern 8).

A.3.8.1 RAS -Only refresh test. This test is used to verify the functionality of the RAS -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 for 16 ms.

Step 3 Perform 1024 RAS -only cycles.

Step 4 Repeat steps 2 and 3 until all address locations have been loaded.
Step 5 Read memory with data for 16ms.

Step 6 Perform 1024 RAS -only cycles.

Step 7 Repeat steps 5 and 6 until all address locations have been loaded.
Step 8 Repeat steps 2 through 7 with data complement.

A.3.8.2 RAS -Only refresh test (cell retention) +125°C only (alternate). This test is used to verify the functionality of the RAS
-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 Write memory with data.
Step 3 Pause for trer (stop all clocks high).

Step 4 Perform 1024 RAS -only cycles.

Step 5 Repeat steps 3 and 4 for 250 ms.

Step 6 Read data from memory.

Step 7 Repeat steps 2 through 6 with data complement.

A.3.9 Algorithm | (pattern 9).

A.3.9.1 Refresh test (periphery retention) +125°C only. This test is used to check the minimum periphery retention time and
is optional at the discretion of the manufacturer. It is performed in the following manner:

Step 1 Perform 8 pump cycles.

Step 2 Write memory with data.

Step 3 Read data from memory.

Step 4 Pause for Trer (Stop all clocks high).
Step 5 Load memory with data complement.
Step 6 Read data complement from memory.
Step 7 Pause for Trer (Stop all clocks high).
Step 8 Write memory with data.

Step 9 Read data from memory.
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STANDARD MICROCIRCUIT DRAWING BULLETIN
DATE: 10-02-26

Approved sources of supply for SMD 5962-90847 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 revision 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/Smct/.

Standard Vendor Vendor
microcircuit drawing CAGE similar
PIN 1/ number PIN 2/
5962-9084701MRA OEU86 MT4C4001JCN-12
3/ SMJ44400-12JDBM
5962-9084701MXA OEU86 SMJ44400-12HRM
5962-9084701MYA 3/ MT4C4001JEC-12
3/ SMJ44400-12HMM
5962-9084701MZA 3/ SMJ44400-12HJ
5962-9084701MUA OEU86 MT4C4001JC-12
OEU86 SMJ44400-12JDM

5962-9084701MTA OEU86 MT4C4001JECN-12

3/ SMJ44400-12HLM
5962-9084701MMA 3/ MT4C4001JF-12
5962-9084701MNA 3/ MT4C4001JCZz-12

3/ SMJ44400-12SVM
5962-9084702MRA OEU86 MT4C4001JCN-10

3/ SMJ44400-10JDBM
5962-9084702MXA OEU86 SMJ44400-10HRM
5962-9084702MYA 3/ MT4C4001JEC-10

3/ SMJ44400-10HMM
5962-9084702MZA 3/ SMJ44400-10HJ
5962-9084702MUA OEUS86 MT4C4001JC-10

OEU86 SMJ44400-10JDM

5962-9084702MTA OEUS86 MT4C4001JECN-10

3/ SMJ44400-10HLM
5962-9084702MMA 3/ MT4C4001JF-10
5962-9084702MNA 3/ MT4C4001JCZ-10

3/ SMJ44400-10SVM
5962-9084703MRA OEU86 MT4C4001JCN-8

3/ SMJ44400-80JDBM

See notes at end of table.
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STANDARD MICROCIRCUIT DRAWING BULLETIN — Continued.

DATE: 10-02-26

Standard Vendor Vendor
microcircuit drawing CAGE similar
PIN 1/ number PIN 2/
5962-9084703MXA OEU86 SMJ44400-80HRM
5962-9084703MYA 3/ MT4C4001JEC-8
3/ SMJ44400-80HMM
5962-9084703MZA 3/ SMJ44400-80HJ
5962-9084703MUA 0EU86 MT4C4001JC-8
0EU86 SMJ44400-80JDM
5962-9084703MTA 0EU86 MT4C4001JECN-8
3/ SMJ44400-80HLM
5962-9084703MMA 3/ MT4C4001JF-8
5962-9084703MNA 3/ MT4C4001JCZ-8
3/ SMJ44400-80SVM

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/ Not available from an approved source.

Vendor CAGE Vendor name
number and address
OEU86 Micross Components

8701 Cross Park Dr
Austin, Texas 78754-4566

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