REVISIONS

LTR DESCRIPTION DATE (YR-MO-DA) APPROVED
A Changes in accordance with NOR 5962-R098-96 96-04-09 M. A. Frye
B Changes in accordance with NOR 5962-R127-97. 96-11-19 M. A. Frye
C Add device type 03. Update boilerplate. Editorial changes 97-03-26 R. Monnin
throughout.
D Boilerplate update and part of five year review. tcr 06-03-29 R. Monnin
REV D D D D D D D D D D D D D D D D D
SHEET 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51
REV D D D D D D D D D D D D D D D D D D D D
SHEET 15116 [ 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 [ 30 [ 31 | 32 | 33 | 34
REV STATUS REV D D D D D D D D D D D

OF SHEETS SHEET 1 2 3 4 5 6 7 8 9 10 | 11 [ 12 | 13 | 14
PMIC N/A PREPARED BY
Jeff Bowling

DEFENSE SUPPLY CENTER COLUMBUS

STANDARD MICROCIRCUIT | CHECKED BY

COLUMBUS, OHIO 43218-3990
DRAWING Jeff Bowling http://www.dscc.dla.mil
APPROVED BY
THIS DRAWING I Michael A. Frye MICROCIRCUIT, MEMORY, DIGITAL, CMOS,
FOR USE BV ALL 256K X 16 MULTIPORT VIDEO RAM,
DEPARTMENTS

MONOLITHIC SILICON

AND AGENCIES OF THE

DRAWING APPROVAL DATE
DEPARTMENT OF DEFENSE

96-02-22
AMSC N/A REVISION LEVEL SIZE CAGE CODE 5062-95643
D A 67268 B

SHEET

DSCC FORM 2233
APR 97 5962-E296-06



http://www.dscc.dla.mil

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 - 95643 01 Q X 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 55161 256K x 16-bit multiport video RAM 80 ns
02 55161 256K x 16-bit multiport video RAM 70 ns
03 55161 256K x 16-bit multiport video RAM 75 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
X CMGA1-68 68 Pin grid array
Y See figure 1 64 Flatpack with tie bar

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 QML-38535 (see 6.6.1 herein).
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1.3 Absolute maximum ratings. 2/ 3/

Supply voltage range (Vee) . eeeeereeeeneeienriieee e -1.0Vdcto+7.0Vdc
Input voltage range..........ccveiveiiiiiiieei e -1.0Vdcto+7.0 Vdc
DC short circuit output current............ccccooeeeviiiiiiiieee e, 50 mA
Storage temperature range...........ccocccveeieeeeeeccciieeeee e -65°C to +150°C
Maximum power dissipation (PD) .....cccceevrvrreriieeeiiiee e 1.1W
Lead temperature (soldering, 10 seconds) .........cccccceeeuueeeenn. +260°C
Thermal resistance, junction-to-case (6J¢):
(07 111 SRS See MIL-STD-1835
(7= 17 I S URSOTR 15°C/W
Junction temperature (TJ)....cccoeeruereeniieee e +175°C

1.4 Recommended operating conditions.

Supply VORAGE (VG C) -ovvveeermrrreeiniiiie e 45V dcto5.5Vdc

SUpply VORAGE (V58) ceenvereeineeeeiiiiiee e ov

Input high voltage (V[H) --««-ceeeeeearmemmmieae e 2.4V dc minimum to 6.5 V dc maximum
INput 1ow VOIRAGE (V1) -eeeemvereerieiee e -1V dc minimum to 0.8 V dc maximum
Case operating temperature range (TG)....ccceervreerrieeerrieen -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 http://assist.daps.dla.mil/quicksearch/ or http://assist.daps.dla.mil or from the
Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

2.2 Non-Government publications. The following documents 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.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM Standard F1192-00 - Standard Guide for the Measurement of Single Event Phenomena Induced by
Heavy lon Irradiation of Semiconductor Devices.

(Applications for copies of ASTM publications should be addressed to: ASTM International, PO Box C700, 100 Barr Harbor
Drive, West Conshohocken, PA 19428-2959; http://www.astm.org.)

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/ All voltage values in this specification are with respect to Vsgs.
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ELECTRONICS INDUSTRIES ALLIANCE (EIA)
JEDEC Standard EIA/JESD 78 - 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 Iltem 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 outline. The case outline 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 table. The truth table shall be as specified on figure 3.

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.

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.
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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 Q and V.

a. The burn-in test duration, test condition and test temperature, or approved alternatives shall be as specified in the
device manufacturer's 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.

Conditions 1/
Test Symbol -55°C < Tg < +125°C Group A | Device Limit Unit
45V<Vcc<55V subgroups [ type " T
unless otherwise specified
Input leakage current I 0.0V <V|N<5.8V, All other 1,2,3 All -10 +10|pA
pins at 0 V to Vcc,
Vcc =55V
Output leakage current 2/ ILO OE > VIH, 0.0 < VouT < Voo 1,2,3 All -10 +10|pA
Vcc =55V
Output high voltage VOH IoH =-1mA 1,2,3 All 24
Output low voltage VoL loL=2mA 1,2,3 All 04|V
Operating supply current 4/ lccr 3/ SAM port 1,2,3 01 160 | mA
standby 02,03 165
ICC1A tC(SC) = Min SAM port 01 195
active 02,03 210
Standby supply current leco All clocks = V¢ | SAM port 1,2,3 All 12| mA
standby
ICCZA tC(SC) =Min SAM port 01 65
active 02,03 70
RAS -only refresh supply current  |lcc3 3/ StAMdEort 12,3 01 160 mA
standby 02,03 165
ICC3A tC(SC) =Min SAM port 01 195
Y active 02,03 215
Page-mode supply current 4/ lcca teey = Min SAM port 1,2,3 01 95| mA
o standby 02,03 100
ICC4A tC(SC) =Min SAM port 01 130
o active 02,03 145
CAS -before-RAS supply current | lccs 3/ StAMdEort 12,3 01 160 [mA
standby 02,03 165
ICCSA tC(SC) =Min SAM port 01 195
¥ active 02,03 210
Data-transfer supply current lcce 3/ SAM port 1,2,3 01 170 mA
standby 02,03 180
ICC6A tC(SC) = Min SAM port 01 200
active 02, 03 225
Input capacitance 6/ Cin f=1.0 MHz, T, = +25°C, 4 All 10| pF
See 4.4.1e
Output capacitance, SQ and DQ CouT1 f=1.0 MHz, T, = +25°C, 4 All 15| pF
6/ See 4.4.1e
See footnotes at end of table.
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TABLE I. Electrical performance characteristics — Continued.
Conditions 1/
Test Symbol/ -55°C < Tc < +125°C Group A | Device Limit Unit
altern. 45V<Voc <55V subgroups| type Min Max
symbol . o
unless otherwise specified
Output capacitance, QSF 6/ [CouT2 f=1.0 MHz, Ta = +25°C, 4 All 12| pF
see4.4.1e
Functional tests See 4.4.1c 7,8A,8B All
Access time from m ta(C) td(RLCL) = Max, See figure 4 9,10,11 All 20|ns
teac 7
Access time from column tacca) tyrLcL) = Max 9,10,11 01 40|ns
address " ?/ee figure 4 02 35
03 38
Access time from CAS high tace) tyrecy) = Max 9,10,11 01 45[ns
See figure 4 02 0
tcea 7/
03 43
Access time from RAS taw) tyricy) = Max 9,10,11 01 80(ns
See figure 4
trac 7/ 02 70
03 75
Access time of DQ from TRG tae) See figure 4 9,10,11 All 20|ns
low tOEA Z/
Access time of SQ from SC tasq) See figure 4 9,10,11 01 25|ns
high C_=30pF
tsca 7/ 02 20
03 23
Access time of SQ from SE low |tase) See figure 4 9,10,11 01 20|ns
C,.=30pF 02 15
tsea 7
03 18
Disable time, random output tais(cH) See figure 4, C, = 50 pF 9,10,11 All 0 20|ns
from CAS high 8/ torr 7
Disable time, random output tais(RH) See figure 4, C_ = 50 pF 9,10,11 All 0 20(|ns
from RAS high 8/ 7
See footnotes at end of table.
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TABLE I. Electrical performance characteristics — Continued.
Conditions
Test Symbol/ -55°C < Tc < +125°C Group A | Device Limit Unit
altern. 45V<Voc <55V subgroups| type Min Max
symbol . .
unless otherwise specified
Disable time, random output tais(e) See figure 4, C_ = 50 pF 9,10,11 All 0 20|ns
from TRG high 8/ toez 7
Disable time, random output taisow) See figure 4, C, = 50 pF 9,10,11 All 0 25|ns
from WEx low 8/ twez 7
Disable time, serial output tais(sE) See figure 4 9,10,11 01 0 20|ns
from SE high 8/ C =30 pF 02 ol 15
tsez 7
03 0 18
Cycle time, read tero) Timing measurements are 9,10,11 01 150 ns
referenced to V,. max and
trc Vi min. 02 130
See figure 4 7/ 03 140
Cycle time, write tew) 9,10,11 01 150 ns
t 02 130
wc
03 140
Cycle time, read-modify-write teraw) 9,10,11 01 200 ns
t 02 175
RMW
03 188
Cycle time, page-mode read, ter) 9,10,11 01 50 ns
write t 02 45
PC
03 48
Cycle time, page-mode read- terowp) 9,10,11 01 90 ns
dify-writ
modify-write t 02 85
PRMW
03 88
Cycle time, transfer read terrD) 9,10,11 01 150 ns
t 02 130
RC
03 140
Cycle time, serial clock 9/ tesc) 9,10,11 01 30 ns
t 02 22
SCC
03 24
Pulse duration, CAS high twch) 9,10,11 Al 10 ns
tepn
Pulse duration, CAS low 10/ |twicy) 910,11 | Al 20 ns
tcas 10fus
Pulse duration, RAS high tarr) 9,10,11 01 60 ns
t 02 50
RP
03 55
See footnotes at end of table.
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TABLE I. Electrical performance characteristics — Continued.

Conditions
Test Symbol/ -55°C < T < +125°C Group A | Device Limit Unit
altern. 45V<Voc <55V subgroups| type Min Max
symbol . .
unless otherwise specified
Pulse duration. RAS low 1/ |twry Timing measurements are 9,10,11 01 80 ns
’ — referenced to V,. max and 02 70
tras V|H min.
See figure 4 7/ 03 75
All 10| us
Pulse duration, WEx low twowe) 9,10,11 01 15 ns
t 02 10
WP
03 13
Pulse duration, TRG low tw(Tre) 9,10,11 All 20 ns
Pulse duration, SC high tw(sch) 9,10,11 01 10 ns
tse 02
03 9
Pulse duration, SC low twscu) 9,10,11 01 10 ns
tscp 02
03
Pulse duration, TRG high EW(GH) 9,10,11 All 20 ns
TP
Pulse duration, RAS low (page |tw®RUP 9,10,11 01 80 ns
mode) ¢ 02 70
RASP
03 75
All 100 | us
Setup time, column address tsucca) 9,10,11 All 0 ns
before CAS low tasc
Setup time, DSF before CAS tsuisre) 9,10,11 All 0 ns
low trsc
See footnotes at end of table.
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TABLE |. Electrical performance characteristics — Continued.

Svmbol / Conditions Limit
Test gltern -55°C < T¢ £ +125°C Group A Device Unit
: 45V <V, <55V subgroups Type Min | Max
symbol ; o
unless otherwise specified
Setup time, row address ¢ Timing measurements are
— su (RA) referenced to V,_ max and 9,10, 11 All 0 ns
before RAS low tasr Vg min.
] [ — See figure 4 7/
Setup time, WEx before RAS | tsuwwmr) 9. 10, 11 All 0 ns
low twsr
Setup time, DQ before RAS tsupar) 9. 10, 11 Al 0 ns
low tus
Setup time, TRG high before :su(TRG) 9, 10, 11 Al 0 ns
RAS low THS
Setup time, DSF low before ts,
— (SFR) 9, 10, 11 All 0
RAS low trsr T ns
Setup time, data valid before ts,
— (beL) 9, 10, 11 All 0
CAS low tosc T ns
Setup time, data valid before
>elp bsuow) 9, 10, 11 Al 0 ns
WEXx low tosw
Setup time, read command, tsura)
— — 9, 10, 11 All 0
WEXx high before CAS low tres 10, ns
Setup time, early write tsuwer)
command, WEx low before twes 9,10, 11 All 0 ns
CAS low
Setup time, WEx low before ESU (WCH) 9,10, 11 01 20
CAS high, write e 02 15 ns
03 18
i WEx tsuwrh)
Setup time, WEx low before tSRL:NL 9,10, 11 Al 20 ns
RAS high, write
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TABLE I. Electrical performance characteristic

s — Continued.

Conditions
Test Symbol/ -55°C < Tc < +125°C Group A | Device Limit Unit
altern. 45V <Voc <55V subgroups| type Min Max
symbol . o
unless otherwise specified
Hold time, column address thcLcay | 11Ming measurements are 9,10,11 01 15 ns
—_— referenced to V,. max and
after CAS low ¢ Vyy min. 02 10
CAH .
See figure 4 7/ 03 13
Hold time, DSF after CAS low | thesFo) 9,10,11 Al 15 ns
tern
Hold time, row address after thra) 9,10,11 All 10 ns
RAS low
traH
Hold time, TRG after RAS low |fhRe) 9,10,11 Al 15 ns
tTHH
Hold time, write mask after thrwm) 9,10,11 All 15 ns
RAS low trwh
Hold time, DQ after RAS low | fh®oo) 9,10,11 Al 15 ns
(write-mask operation) i
Hold time, DSF after RAS low :msm) 910,11 | Al 10 ns
RFH
Hold time, column address thrLCA) 9,10,11 01 35 ns
valid after RAS low 12/ - 02 30
03 33
Hold time, data valid after thcLp) 9,10,11 All 15 ns
CAS low ton
Hold time, data valid after thrLD) 9,10,11 All 35 ns
RAS low 12/ torr
Hold time, data valid after thwip) 9,10,11 All 15 ns
WEX low ton
Hold time, read, WEX high :mcmd) 9,10,11 All 0 ns
after CAS high 13/ Ren
See footnotes at end of table.
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TABLE I. Electrical performance characteristics — Continued.
Conditions
Test Symbol/ -55°C < Tc < +125°C Group A | Device Limit Unit
altern. 45V<Voc <55V subgroups| type Min Max
symbol . .
unless otherwise specified
Hold time, read, WEx high th(RHra) Timing measurements are 9,10,11 All 0 ns
after RAS high 13/ trrH refere_nced to V. max and
Vg min.
Hold time, write, WEx low thicLw) See figure 4 9,10,11 All 15 ns
after CAS low twen
Hold time, write, WEX low thrLw) 9,10,11 All 35 ns
after RAS low 12/ twer
Hold time, TRG high after thwio) 9,10,11 All 10 ns
WEx toen
low 14/
Hold time, SQ valid after SC thsHsaq) 9,10,11 All 2 ns
high tson
Hold time, DSF after RAS low |thrsF) 9,10,11 All 35 ns
trrr
Hold time, output valid after thcLa) 9,10,11 All 0 ns
CAS low torc
Delay time, RAS low to CAS taRrLcH) 9,10,11 01 80 ns
high . 02 70
CSH
03 75
Delay time, RAS low to CAS tarLcH) 9,10,11 01 15 ns
high 15/ . 02 10
CHR
03 13
Delay time, CAS high to RAS tacHRL) 9,10,11 All 0 ns
low tere
Delay time, CAS low to RAS tacLrH) 9,10,11 All 20 ns
high trsH
Delay time, CAS low to WEXx tacLw) 9,10,11 01 50 ns
low 16/ 17/ . 02 45
CWD
03 48
Delay time, RAS low to CAS td(RLCL) 9,10,11 01 20 60| ns
low 18/ . 02,03 20[ 50
RCD
Delay time, column address tacarH) 9,10,11 01 40 ns
valid to RAS high 02 35
traL
03 38
Delay time, column address tacacH) 9,10,11 01 40 ns
valid to CAS high 02 35
teaL
03 38
See footnotes at end of table.
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TABLE I. Electrical performance characteristics — Continued

Conditions
Test Symbol/ -55°C < Tc < +125°C Group A | Device Limit Unit
altern. subgroups| type
Symbol 45V<Vcg<55V group yp Min Max
unless otherwise specified
Delay time RAS low to WEx tarLwL) Timing measurements are 9,10,11 01 105 ns
; referenced to V,. max and
low 16/ tawn Vs min. 02,03 95
Delay time, column address tacawy) See figure 4 7/ 9,10,11 01 65 ns
valid to WEx low 16/ ¢ 02 60
-AWD
03 63
Delay time, CAS low to RAS tacLru) 9,10,11 All 0 ns
low 15/ tesr
Delay time, RAS highto CAS | tarrcy) 9,10,11 Al 0 ns
low 15/ trpc
Delay time, CAS lowto TRG  |lacten) 9,10,11 Al 20 ns
high for DRAM read cycles
Delay time, TRG high before | ta@Hp) 9,10,11 Al 15 ns
data applied at DQ toen
Delay time, RAS lowto TRG | la®et) 9,10,11 01 60 ns
high 19/ ¢ 02 55
RTH
03 58
Delay time, RAS low to first tarLsH) 9,10,11 01 80 ns
SC high after TRG high 20/ trsp 02 70
03 75
Delay time, RAS low to column |lRica) 9,10,11 01 15 40[ns
address valid — 02,03 15 35
Delay time, TRG low to RAS | taGtrr) 9,10,11 Al 20 ns
high trom
Delay time, CAS low to first taeLsh) 9,10,11 01 25 ns
SC high after TRG high 20/ |t 02 20
03 23
Delay time, SC high to TRG tasctr) 9,10,11 Al 5 ns
high 19/ 20/ trs.
Delay time, TRG high to RAS | la(THrH) 9,10,11 All -10 ns
high 19/ trro
Delay time, TRG high to RAS | taHry) 9,10,11 01 60 ns
low 21/ ¢ 02 50
TRP
03 55
See footnotes at end of table.
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TABLE |. Electrical performance characteristics — Continued

Conditions
Test Symbol/ -55°C < Tg < +125°C Group A | Device Limit Unit
altem. 45V<Voc<55V  |subgroups| type oo s
y unless otherwise specified

Delay time TRG high to SC tathsc) Timing measurements are 9,10,11 01 20 ns

hiah 19’/ referenced to V,. max and 02 15
9 - tTSD V|H min.
See figure 4 7/ 03 18

Delay time, RAS highto last | ta®ems) 9,10,11 Al 20 ns
(most significant) rising
edge of SC before boundary
switch during split-
register transfer read
cycles

Delay time, CAS lowto TRG | lactm) 9,10,11 Al 15 ns
high in real-time transfer ¢
read cycles CTH

Delay time, column address to tacast) 9,10,11 01 30 ns
first SC in early-load
transfer read cycles tasp 02 25

03 28

Delay time, column address to tacach) 9,10,11 All 20 ns
TRG high in real-time
transfer read cycles tarh

Delay time, data to CAS low | faocy) 9,10,11 Al 0 ns

tozc

Delay time, data to TRG low | taooy) 9,10,11 Al 0 ns

tozo

Delay time, last (most tavsry) 9,10,11 All 20 ns
significant) rising edge of
SC to RAS low before
boundary switch during
split-register transfer
read cycles

Delay time, last (127 or 255) tasc asF) 9,10,11 01 30|ns
rising edge of SC to QSF 02 o5
switching at the boundary tsap
during split-register 03 28
transfer read cycles 22/

Delay time, CAS lowto QSF | lacasp) 9,10,11 01 35[ns
switching in transfer read teap 02 30
cycles 22/

03 33

Delay time, TRG high to QSF | laeHasr) 9,10,11 01 30(ns
switching in transfer read CQb 02 25
cycle 22/

03 28

See footnotes at end of table.
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TABLE |. Electrical performance characteristics - continued.

Conditions
Test Symbol/ -55°C < Tc < +125°C Group A | Device Limit Unit
altern. 45V <Voc <55V subgroups| type Min Max
symbol . o
unless otherwise specified
Delay time, RAS low to QSF tarLQsF) Ti;ning mzasu\r/ements arg 9,10,11 01 75|ns
switching in transfer read tRap {? errneirr110e to Vi maxan 02 70
IH .
cycles 22/ See figure 4 7/ 03 73
Refresh time interval, memory tirva) 9,10,11 All 8|ms
REF
Transition time t 9,10,11 All 3 50(|ns
tr

1/ For conditions shown as Min/Max, use the appropriate value specified in the timing requirements.
2/ SE is disabled for SQ output leakage tests.

3/ Measured with one address change while RAS = V.. tgq), tew), terroy = Min.
4/ Measured with output open.

5/ Measured with one address change while CAS = V4.

6/ Vcec=5V 0.5V, and the bias on pins under testis 0 V.

7/ Switching times for RAM port output are measured with a load equivalent to 1 TTL load and 50 pF. Data-out reference
level: Vo / VoL =2 V /0.8 V. Switching times for SAM port output are measured with a load equivalent to 1 TTL load and
30 pF. Serial data-out reference level: Voy / VoL =2V /0.8 V.

8/ taisich) taisrr) tais) taiswey and tyigsey are specified when the output is no longer driven.

9/ Cycle time assumes t; = 3 ns.

10/ In a read-modify-write cycle, tyciwi) and tsywen) must be observed. Depending on the users's transition times, this may

require additional CAS low time [t,cp)].
11/ In a read-modify-write cycle, tyriwr) and tsywri) must be observed. Depending on the users's transition times, this may

require additional RAS low time [t,ry)].
12/ The minimum value is measured when tyr.cy) is set to tyrLc) Min as a reference.
13/ Either t,rhra) OF tycrray Must be satisfied for a read cycle.
14/ Output-enable-controlled write. Output remains in the high-impedance state for the entire cycle.

15/ CAS -before-RAS refresh operation only.
16/ Read-modify-write operation only.

17/ TRG must disable the output buffers prior to applying data to the DQ pins.

18/ The maximum value is specified only to assure RAS access time.

Real-time load transfer read or late-load transfer read cycle only.

Early-load transfer read cycle only.

21/ Full-register (read) transfer cycles only.

22/ Switching times for QSF output are measured with a load equivalent to 1 TTL load and 30 pF, and output reference level is
VOH/VOL=2V/O.8V.
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Millimeters
Symbol Min Max
A 2.54 3.81
b 0.15 0.25
c 0.11 0.20
D 18.54 19.43
E 10.67 11.30
E2 7.49 8.13
E3 1.40 1.78

e 0.50 BSC
40.13 41.14
F1 24.89 25.91
F2 3.68 4.70
F3 0.76 1.02

Q 0.66

FIGURE 1. Case outline.
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Device types: All

Case outline: X (Bottom view)

PIN PIN [PIN PIN |PIN PIN |PIN PIN |PIN PIN (PIN PIN |[PIN PIN |[PIN PIN [PIN PIN
NO. NAME|NO. NAME |NO. NAME|NO. NAME |NO. NAME [NO NAME [NO. NAME |NO NAME [NO. NAME
J1 DQ1 | J2 SQ3 [J3 DQ3 |J4 DQ4 |J5 DQs [J6 DQe [J7 SQ7 |J8 wgL | 9 Ag
H1 DQo | H2 SQ2 [H3 DQz | H4 SQq |H5 SQ5 (H6 SQg |H7 DQ7 [H8 Wwey [ HO A7
G1 SQp | G2 SQ1 | G3 Vpp2| G4 Vss2 G6 Vpp2|G7 Vss2 |G8 Ras | GO Ag
F1 TrRG | F2 Vss1 | F3 VpD1 F7 Vpp1 | F8 Vpp1 | F9 Asg
E1 SC | E2 Vpp1 E8 Vsggq | E9 Aq
D1 SE D2 Vss1 | D3 VpD1 D7 Vssq1 |D8 A3 D9 Ao
C1 SQ15| C2 Vss1| C3 Vpp2| C4 Vss? C6 Vpp2|C7 Vss2 [C8 as | CO Aq
B1 DQ15| B2 DQq4 | B3 DQ13| B4 DQ12| B5 DQ11 |B6 DQ1p| B7 SQg |B8 DSF | B9 Ag
A1 SQu | A2 SQqi3 | A3 SQiuz | A4 SQqu | A5 SQiu [A6 SQy | A7 DQy [A8 DQg | A9 QSF
FIGURE 2. Terminal connections.
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Device types All Device types All
Case outline Y Case outline Y
Terminal number | Terminal symbol [§ Terminal number | Terminal symbol
1 Vee 33 Vss
2 TRG 34 A;
3 Vss 35 Ay
4 SQq 36 Ay
5 DQy 37 Ag
6 SQ, 38 QSF
7 DQ; 39 CAS
8 Vee 40 NC / GND
9 SQ, 41 DSF
10 DQ, 42 Vss
11 SQ3 43 DQs
12 DQs 44 SQg
13 Vss 45 DQy
14 SQ, 46 SQq
15 DQ, 47 Vee
16 SQs 48 DQqo
17 DQs 49 SQq
18 Vee 50 DQ14
19 SQg 51 SQq4
20 DQs 52 Vss
21 SQy 53 DQ1,
22 DQy 54 SQq;
23 Vss 55 DQi3
24 WEL 56 SQq3
25 WEU | 57 Vee
26 RAS 58 DQ14
27 Ag 59 SQy4
28 A; 60 DQis
29 A 61 SQys5
30 As 62 Vss
31 A4 63 SE
32 Vee 64 SC
FIGURE 2. Terminal connections Continued.
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RAS FALL CAS ADDRESS DQO-DQ15 1/
FUNCTION FALL MNE
WEL CODE
CAS | TRG | wex | DSF | DSF | RAs | CAS | RAS | weo
2/ 3/ —
- CAS
Reserved (do not use) L L L L X X X X X -
CAS -before- RAS -refresh (no reset) . X . H X Stop ’ X X X CBRS
and stop point set 4/ point 5
CAS -before- RAS -refresh (option L X H L X X X X X CBR
reset) 6/
CAS -before-RAS -refresh (no reset) L X H H X X X X X CBRN
7/
Full-register transfer read H L H L X Row Tap X X RT
Addr Point
Split-register transfer read H L H H X Row Tap X X SRT
Addr Point
DRAM write H H L L L Row Col Write Valid RWM
(nonpersistent write-per-bit) Addr Addr Mask Data
DRAM block write Row Block Write Col
(nonpersistent write-per-bit) H H L L H Addr Addr Mask Mask | BWM
A2-A8
DRAM write H H L L L Row Col X Valid RWM
(persistent write-per-bit) Addr Addr Data
DRAM block write Row Block Col
(persistent write-per-bit) H H L L H Addr Addr X Mask | BWM
A2-A8
DRAM write (nonmasked) H H H L L Row Col X Valid RW
Addr Addr Data
Row Block Col
DRAM block write (nonmasked) H H H L H Addr Addr X Mask BW
A2-A8
Load write-mask register 8/ H H H H L Refresh X X Write LMR
Addr Mask
Load color register H H H H H Refresh X X Color LCR
Addr Data
See footnotes at end of figure.
X =Don't care
Col Mask =H: Write to address/column enabled
Write Mask = H: Write to I/O enabled
FIGURE 3. Truth tables.
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RAS FALL CAS ADDRESS DQO-DQ15 1/
FUNCTION FALL MNE
WEL CODE
CAS | TRG | Wex | DSF | DSF | Ras CAS RAS | WEQ
WEU
2/ 3/ —
- CAS
Reserved (do not use) L L L X X X X X --
CAS -before- RAS -refresh (no reset) X L H X S_top5/ X X X CBRS
and stop point set 4/ point 5
CAS -before-RAS -refresh (option X H L X X X X X CBR
reset) 6/
CAS -before-RAS -refresh (no reset) X H H X X X X X CBRN
7/
DRAM write H H L L L Row Col Write Valid RWM
(nonpersitent write-per-bit) Addr Addr Mask Data
DRAM block write Row Block Write Col
(nonpersitent write-per-bit) H H L L H Addr Addr Mask Mask BWM
A2-A8
DRAM write H H L L L Row Col X Valid RWM
(persitent write-per-bit) Addr Addr Data
DRAM block write Row Block Col
(persitent write-per-bit) H H L L H Addr Addr X Mask | BWM
A2-A8
DRAM write (honmasked) H H H L L Row Col X Valid RwW
Addr Addr Data
Row Block Col
DRAM block write (nonmasked) H H H L H Addr Addr X Mask BW
A2-A8
Load write-mask register 8/ H H H H L Refresh X X Write LMR
Addr Mask
Load color register H H H H H Refresh X X Color LCR
Addr Data

1/
2/

3/
4/
5/
6/
7
8/

X =Don't care
Col Mask = H: Write to address/column enabled
Write Mask = H: Write to 1/0O enabled

DQO0-DQ15 are latched on either the first falling edge of WEx or the falling edge of CAS, whichever occurs later.
Logic L is selected when either or both WEL and WEU are low.

The column address and block address are latched on the first falling edge of CAS .
CBRS cycle should be performed immediately after the power-up initialization cycle.
AO0-A3, A8: don't care; A4-A7: stop-point code.

CAS -before- RAS -refresh (option reset) mode will end persistent write-per-bit mode and stop-point mode.

CAS -before-RAS -refresh (no reset) mode will not end persistent write-per-bit mode or stop-point mode.
Load-write-mask-register cycle will set the persistent write-per-bit mode. The persistent write-per-bit mode is reset only

by the CAS -before-RAS -refresh (option reset) cycle.

FIGURE 3. Truth tables — continued.
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READ-CYCLE TIMING WITH CAS-CONTROLLED OUTPUT

- ta (rd)

fe———— t4 (RLCH) ——————=

-~ t, (RL)———— ]
RAS \ j

tT—— <—td[RLCL]——<— tw[CL] o—

td[CHRL]——| e ~=—t 4 (CLRH) ———== t, (RH) —=i

<

oA WT tq (RLCA) *Kk j« t
w

tg (CARH) ——==

t}, (RA) —=
t4 (CACH)
tSU (RA) =t |- —— —— tSU (CA)
t}, (RLCA)
h - t}, (CLCA)

(CH) —= \

t su (SFR) == [==
t h (SFR)
(XXX XXX XXX XXX XXX XXX KKK KKK
o5 R || R R AR
ty (TRG) == |=- —~— tq (CLOH) —=f
ty, (TRG) = = tgq (GLRH)
st  (TRG )= \V/
- w ’V V‘ ‘V V‘V‘V‘V V‘V‘V‘V V‘V V‘V‘V V‘V‘V
TRG m | LI

ty, (RHrd)

|
tg, (rd)
Sulr =t} (CHrd)

__ XXX XXX XXXXX
B KRR GBI
. ——tqic (CH)
tq (DGL) B tq (6) =—=] ——tdLS[G].l.
Dab-Da15 D?;A% { DATA OUT :}

FIGURE 4. Timing waveforms.
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READ-CYCLE TIMING WITH RAS-CONTROLLED OUTPUT

- to (rd)

fe—— t, (RL) ——— =]

-~ t 4 (RLCH) —————=
RAS \ j S“\

t 1 [ty (RLCL) —s—t=a—t  (CL)—=—

tq (CHRL) = |=- ~=—t4 (CLRH) ~—t, (RH) —=
CAS W+ tq (RLCA) =X ,Z \
] t 4 (CARH) o (60
t}, (RA)—= d
ty (CACH) —=
tSU[RA]—— ——— —— ‘<—tSU[CA]

th [RLlCA]

- ty, (CLCA)

te, (SFR) == =
ty, (SFR)

m XXX
o5 R || R

T

tey (TRG) == == — tq (CLGHI
ty, (TRG) s t4 (GLRH) =!
: st (TRG) \VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV,
— w OO
TRG W AR RNRNENRNKN

|
be, (rd) - ty, (RHrd)
| ty, (CHrd)

0000000

SN0,

_ Ky OO
xRS LR

. =t g (RH)
tq (DGL)
d |‘ ty (6) q——=] =ty (G)

RAX

%9

DATAX% # X
DQ0-DQ15 DATA 0OUT
IN # % ¥

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

| te (W) -
je t, (RL) -
PR w
RAS KL— Jf \
ty - = £ 4(RLCH) : by (RA) —=
t 4 (CHRL) - ~— tq(CLRH) — t=t1
f=—t 4 (RLCL) £y (CL) ——————= |=— t4(CHRL) —=|
ty (RA) == |- - t 4 (CACH) ————————=
— th[RLCA] -— —tw[CH]
by (RA) = = -t} (CLCA)
t 4 (RLCA) — tq (CARH) -
~—
to, (SFR) =i = -]t} (SFC)
= t}, (RSF)
th, (SFR) - *‘ to, (SFC)
o5¢ LB
to, (TRG) = f=
= =t} (TRG)
s S
- t oy (NCH) —————=
oy (WMR) = (- - t o, (WRH)
th (RLW) -
tp, (RWM) f = =t (WCL)
— ———— t (CLN) —————=] (XXX XXYXXYXXXAXXXXXKAXND
: h LR
HEx Wm XRXIRRXRXRNCNR
t o (DOR) —= = - t, (W) —————=
~———————t (CLD) —=
ty, (RDQ) — =t (DCL)
i tp (RLD) ——=
OO n XXX 99.0.9000.9.9.9099.0.9.9999.0.0.09,
- (XX ¢ 3
00-D015 HN) N QBB
State
Cycle
1 2 3
Write operation (nonmasked) H Don't care Valid data
Write operation with nonpersistent w/B L Write mask Valid data
Write operation with persistent w/B L Don't care Valid data
FIGURE 4. Timing waveforms — Continued.
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LATE-WRITE-CYCLE TIMING (OUTPUT-ENABLE-CONTROLLED WRITE)

i: t o (W) -
fe t. (RL) -
-_— w
RAS KL— Jf X
tr = | t 4(RLCH) Ijtw[RH] —
t 4 (CHRL) - fe————— t 4 (CLRH) - =t
=t g (RLCL) —m—————— £, (CL) ——————= [=— t(CHRL) —=
CAS W ! t 4 (RLCA) <—>‘§k j \
t o, (CA)
tp (RA) == |-
~—t, (RLCA) - —— t, (CH)
.=t (CLCA)
h
bsuRA= = - £ 4 (CARH) -
AQ-A8 Wow COLUMN
g
by (SFR) -l |- . =]t (SFO)
=t (RSF)
t}, (SFR) - *‘ £, (SFO)
\
to, (TRG) ==  f=- - =t (rd)
776 et 040 B - UK
fe— t_ (WCH) ———=
toy (WMR) - = su
tp (RLW) ———
t, (CLW) ————=
tp, (RWM) | = | tE[NLG] N
‘V VVV V‘V V‘V.VOV’V.V.V.V.V.V‘V’V’V’VOV’V’V‘
1
HEx w ! AIIRRXRXXENR
I T
t, (DOR) = b, (OHL) u
t}, (RDQ) fe——t, (WLD) ——=]
ty, (RLD) ——==

I I
OO0 OOOXXXXXRD 9.9.99.0.099.0999.999.0.999.0.0.0.0
va0-0a1s FRKK 2 IKRRRRN § BBBEEEERRBBEER
State
Cycle
1 2 3

Write operation (nonmasked) H Don't care Valid data

Write operation with nonpersistent w/B L Write mask Valid data

Write operation with persistent w/B L Don't care Valid data

FIGURE 4. Timing waveforms - continued.
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LOAD-WRITE-MASK-REGISTER-CYCLE TIMING (EARLY-WRITE LOAD)

- te (W) -
= t (RL) o
™~ . : / N
RAS Kk
by = ||= t 4 (RLCH) btwm”] —
td[CHRL]‘—‘ ——— ¢ (RLCL) :—:digt?H] =_ tr
~ d w ——={ =T tq(CHRL) —=
o S " i \
T —t, (CH)
to, (RA) = (= w
A0-A8 WREEEESH
toy (SFR) = = -t} (SFO)
=t} (RSF)
ty, (SFR) | ,‘ t o, (SFC)
t o (TRG) = |=-
| =t} (TRG)
T R
~ t ¢ (WCH) ——————=
oy (WMR) = |- - t o, (WRH)
th (RLKW) -—
th (RWM) e = et (WCL)
B t, (L) ——————=
£, (OCL) -~ t:tatgi _—_’
oo0-ars SNSRI, verre ma e 1016 XXXXXXXXKKKKAAAARRRRERES

NOTE: Load-write-mask-register cycle will put the device into the persistent write-per-bit mode.

FIGURE 4. Timing waveforms - continued.
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LOAD-WRITE-MASK-REGISTER-CYCLE TIMING (LATE-WRITE LOAD)

£ () -
| t. (RL) -l
—_ w
RAS 5‘\[ —lj \
ty = = £ 4 (RLCH) : by (RH) —=
t 4 (CHRL) - ~— tq(CLRH) tr
~—t 4 (RLCL) £ (CL) ——————= |=— £ (CHRL) —==|
A i L
£ (RA) - e
Lt (CH) — |
t ., (RA) -
_ REFRESH
AO-A8 FRE
T
t_ (SFR) =] | =] t, (SFC)
S - = t}, (RSF)
£y (SFR) . *‘ o £h (SFO)
7
T
£y (TRG) = |-
i e | R
-~ £ (WRH) ————=|
£} (RLH) =]
- £ 4 (GHD) -
t, (CLH) ——— =
h
7/ vvvvvvv\v/vywwvwvwwwwwwwwwyv
e SR0F N R EEAAAIIILLLLLS
. &, (RWM)

fa— £, (WD) —————=]

-t} (WLD) —=

tp, (RLD) ——=

t < (DHL) —

\/ V’V’V’V’V’V’V’V’V’V’V‘V‘V‘V’V’V’V‘V’V‘V‘V’ WRITE MASK ’v’v’v’v’v’v’v’v’v’v’v’v’v’v’v’v’v’v’v’v’v’v’v
0a0-0015 XENRREAXXNXNSS tsee noter  AEEESELAEEEEK

NOTE: Load-write-mask-register cycle will put the device into the persistent write-per-bit mode.

FIGURE 4. Timing waveforms - continued.
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READ-WRITE/READ-MODIFY-WRITE-CYCLE TIMING

Lo trdw)
LW RL)
TS td (RLCH) - |/ \
Y4 (CHRL) - ———— :d[CLRH] ~, L—»—tw[RHl
- 4 RLCL) w (CL) | w (CHRL)
CAS \
sy (CA)—= } /Ltw[cm*‘
b nlon thicLea
~ Y4 (RLCA) -
th[RA_]’I [~ suRA) - +d (CACH) 1
| I 0'0'0'0'0'0""00'0'0'0'0'0'0'0""0'0"0'0'0'0'0'0""'0"""
oons R ron K oL R AERRRR RS
~—— b (RSF)
tsu[SFR]*‘ -l ‘ -] sy (SFO)
XXX XXX XX XXX XXX XXX XXXHKHXX KX KD
PSP % m T et et e e et
£
Lt . =5y (eH) =
d (CAWL) —= (=t (WRH) —
- L (TRG)
e N e - RIS
h (RLW)
tsu(TRE) -l Eh el
d (cLWL) =
t
Ch (RWM) ] . dCLEH | et Ly —
ESu WMR) =] [t d (DCL)
m @{ 1 W - ta (CA) *\ ’i“‘z’z‘z‘z’;‘z:z’z’z:z:z:
- b4 (RLHL) ——] |=-t
Tt o 1] | h (WLD) =]
t h (RDD) | 4 o6L) ‘L‘ t4 (GHD)
su(DOR) = |=- et ta o) ~— sy (DWL)
oao-oa1s X 2 XX ouT 3 QLIRS
ta ) =1 = tdis 6
State
Cycle 1 5 3
Write operation (nonmasked) H Don't care Valid data
Write operation with nonpersistent w/B L Write mask Valid data
Write operation with persistent w/B L Don't care Valid data

FIGURE 4. Timing waveforms - continued.
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ENHANCED PAGE-MODE READ CYCLE TIMING
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NOTES:

2. Access time is tycp) O tyca) dependent.
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N SEE NOTE 2 ‘
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FIGURE 4. Timing waveforms - continued.

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

timing specifications are not violated and the proper polarity of DSF is selected on the falling edge of RAS and CAS to
select the desired write mode (normal, block write, etc.).

3. Output can go from the high-impedance state to an invalid data state prior to the specified access time.
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ENHANCED-PAGE-MODE WRITE-CYCLE TIMING

_ | tyRLIP *i
RAS
———t4 (RLCH) tep — tw(RH)
~——— tq(RLCL) tycH) — t=—td(CLRH)—
- |=ttd(CHRL) tuwic) I t 4 (CHRL)
ThAs W ~— td(RLCA) —= \ / \ /
t
bsutRA) = =T SuEm £ 4 (CARH)
~—— th (RLCA) . -] .
t = thicLeca '* - - d (CACH)
=-th (RA)-= .
SN LTI TR I
tSU(SFR) = =t tsu(sFe) |
.t rer | th(sFc)
1o ¢ Il t — tsu(sFc) ‘
™ Yh(SFR) |=— ™| “h(SFO) F — :
s B 1 A - R - R
tsu[TRG]‘“‘ ]
=~ th(TRG) |=
TRG W \ SEE NOTE 1
1 tth[RNM] }‘ I tsu (e L ol teuWRH
- =+ tsutWMR) ‘ w(WL) =t su(WeH)
— OO OO
WEx @{ 3 I ,"0‘0’0’0’0’0’o’o’o’o’o’o’o’o’o’o’o‘oA BB
~—"h (CLD) —
I‘_tSU‘DQR’ J SEE NOTE 2
tsuowL) th (WLD) —
SEE NOTE 2 SEE NOTE 2
- th(rRoQ) |‘ =— tsu(cL)
SEE NOTE 2
| th(RLD) —————
) LT a,’0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘
oaooms X 4 MK > UK RROKRK
State
Cycle
1 2 3 4 5
Write operation (nonmasked) L L H Don't care Valid data
Write operation with nonpersistent w/B L L L Write mask Valid data
Write operation with persistent w/B L L L Don't care Valid data
Load write mask on fitst falling edge of CASx H L H Don't care Write mask
or the falling edge of WE , whichever occurs later

NOTES: _ I

1. Referenced to the first falling edge of WEx or the falling edge or CAS, whichever occurs later.

2. Aread cycle or a read-modify-write cycle can be intermixed with write cycles, observing read and read-modify-write
timing specifications. To assure page-mode cycle time, TRG must remain high throughout the entire page-mode
operation if the late write feature is used. If the early write-cycle timing is used, the state of TRG is a don't care after
the minimum period t,trg) from the falling edge of RAS .

FIGURE 4. Timing waveforms - continued.
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ENHANCED-PAGE-MODE READ-MODIFY-WRITE-CYCLE TIMING (SEE NOTE 1)

L = twRLIP -
RAS \‘, f \_
td[RL[ZH] — ™ —tw[RH]
N ~-td (RLCL) =f=——— ¢ (RDWP) == “d(CLRH) — N
d (CHRL) = [ f—=t—— t  (cH) j=—1 “d (CHRL)
CAS WF N "wick) —=1/ N\ /"
t - -l t |
. d (RLCA) tdS[L;{[L%éA]] _l td{CARH] -
su (RA) =il - t
t —
th[RA]:|——I - = tdicLea L | d (CACH)
no-a8 X raw X | coumn XK COLUMN
= th[SFR] - = tsu(sFo)
¢ = thesFo N
Su(SFR) = = tou(SFC) ~—=F—"h(SFC)
osr B 7
tsutrd) CSu (WCH) —] et Esu (WCH) —=]
~— b g cLwLy —= - |=ttq e
L4 (CAWL) —= .
o td[RLNL]_’ d (CLGH)
t t
h (TRG) -1 ~d (CLGH) t
(WRH) —= [~
bsuTRG) = =t ‘Fuj (TRG) >t
e N /| \_f
| t
CsuWMR) = (=t ty L) ] | w (TRG)
Eh (RWM) - ‘
SR e T N N R
SEE NOTE 2 | ] L t
Y4 (cL) th (WLD) e ~ “su (WLD)
ey (DQR) == =k . tsu[DNL]-—‘ |- o td (GHD) .
(CA) e -l (CP) ‘_’|‘ h (WLD)
th (RDQ) = SEENOTE 2 | see wotE 2
A VALID A VALID
DQ0-DA15 ggx 4 }@ { VAL 5 { VALl 5
. = =tae) = tqcHD) = t4is
d (DGL) = f=— | SEENOTEZ ==t
~— %a (R) — ty(DGL) = = SEE NOTE 2
SEE NOTE 2
State
Cycle 1 2 3 4 5
Write operation (nonmasked) L L H Don't care Valid data
Write operation with nonpersistent w/B L L L Write mask | Valid data
Write operation with persistent w/B L L L Don't care Valid data
Load write mask on fitst falling edge of CAS H L H Don't care Write mask
or the falling edge of WEXx , whichever occurs later
NOTES:
1. Aread or a write cycle can be intermixed with read-modify-write cycles as long as the read and write timing
specifications are not violated.
2. Output can go from the high-impedance state to an invalid data state prior to the specified access time.
FIGURE 4. Timing waveforms - continued.
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ENHANCED-PAGE-MODE READ/WRITE-CYCLE TIMING(SEE NOTE 1)

t
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= N\ 14
X ~=ta ()

t
¢ . =4 (cA) = t
d 6L T T SEE NOTE 2| , th[c'-m
*ta[G] | dis (WL) == F *‘ - su (DCL)
- ta (R) -
———— SEE NOTE 3 ¥
DQO-DQ15 DATA IN ) \ DATA OUT —— DATA IN )
l— tg(ocL) —=

NOTES:

1. A write cycle or a read-modify-write cycle can be mixed with the read cycles as long as the write and read-modify-write
timing specification are not violated and the proper polarity of DSF is selected on the falling edge of RAS and CAS to
select the desired write mode (normal, block write, etc.).

2. Access time is tycp) OF tyca) dependent.

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

FIGURE 4. Timing waveforms - continued.
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LOAD-COLOR-REGISTER-CYCLE TIMING (EARLY-WRITE LOAD)
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FIGURE 4. Timing waveforms - continued.
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LOAD-COLOR-REGISTER-CYCLE TIMING (LATE-WRITE LOAD)
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FIGURE 4. Timing waveforms - continued.
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BLOCK-WRITE-CYCLE TIMING

(EARLY-WRITE)

| te i |
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cas N /L N
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e = th (RLCA)
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th (TRG) |——
tsu(TRG) = |t
TRG
tsu (NCH) — =
su (WRH) ———————=
tsu (WMR) - —— =ty el
e th (L) ——
th (RLW) ————=
th (RWM) e ¢
w(WL) ———— = ‘v.v‘v‘v’v‘v‘v’v‘v.v‘v‘v’v‘v.v‘v‘v’v‘v \V
’ 0‘0‘0‘0’0.0‘0’0.0‘0‘0‘0’0.0‘0‘0‘0’0’0‘0‘0

th (RLD) ——=]

t<y (DAR) =— tsu(pcL)
th (RDQ) = thcLD) —=
VVVYVY '\ N NYVYVVVYVVYVYYVVVVVVVVVVVVVV
000-0015 AKX, 2 XKD s BRI
State
Cycle 1 2 3

Block-write operation (nonmasked) H Don't care Column mask

Block-write operation with nonpersistent w/B L Write mask Column mask

Block-write operation with persistent w/B L Don't care Column mask

For write-mask data, 0 = I/O write disable, 1 = I/O write enable.

For column-mask data (DQI to DQI + 3; 1 =0, 4, 8, 12), 0 = column write disable, 1 = column write enable.

FIGURE 4. Timing waveforms - continued.
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BLOCK-WRITE-CYCLE TIMIMG (LATE-WRITE)
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tsu (WMR) == ==
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WEX 1
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ba0-0015 GERAAX 2 KRR : Vo200 eeeelelelalalololo oot teetele!
State
Cycle 1 2 3
Block-write operation (nonmasked) H Don't care Column mask
Block-write operation with nonpersistent w/B L Write mask Column mask
Block-write operation with persistent w/B L Don't care Column mask

For write-mask data, 0 = I/O write disable, 1 = I/O write enable.
For column-mask data (DQI to DQI + 3; 1 =0, 4, 8, 12), 0 = column write disable, 1 = column write enable.

FIGURE 4. Timing waveforms - continued.
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ENHANCED-PAGE-MODE BLOCK-WRITE-CYCLE TIMING

- tuwRLIP -

T N
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[ [
™ Lh(SFR) -th (SFC) - le—th (sFC)
*‘ =t sy (SFR) tsu(SFC) [==ttsu(sFO)
0SF KN B Y
*l ~— tsu (TRG)
™ = th(TR®)
e | |\ SEE NOTE 1
I
1= th (RWM) ~| = tsuicH e = tsu (WRH)
|t
__1 ot —~ ‘i u tiL) =t sy (WCH)
WEx @{ ! W&; 000002020000 T 00000 0 e 0
- t -
t Lt | h (CLD)
su (DQR) i su (DWL) = [=—
SEE NOTE 2 | SEE NOTE 2
~— Shp —
SEE NOTE 2
- th(roQ) tsupcL)
SEE NOTE 2
| th (RLD) —————
vo-pa1s 2 MK : ERK 3 R
State
Cycle 1 2 3
Block-write operation (nonmasked) H Don't care Column mask
Block-write operation with nonpersistent w/B L Write mask Column mask
Block-write operation with persistent w/B L Don't care Column mask

For write-mask data, 0 = I/O write disable, 1 = I/O write enable.
For column-mask data (DQI to DQI + 3; 1 = 0, 4, 8, 12), 0 = column write disable, 1 = column write enable.

NOTES:

1. To assure page-mode cycle time, TRG must remain high throughout the entire page-mode operation if the late-write

feature is used. If the early-write cycle timing is used, the state of TRG is a don't care after the minimum period
thrre) from the falling edge of RAS .
2. Referenced to the first falling edge of CAS or the falling edge or WEXx , whichever occurs later.

FIGURE 4. Timing waveforms - continued.
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RAS-ONLY REFRESH-CYCLE TIMING

l—— te(rd) -
——tthLJ——‘ ,
RAS \k f

Ly (RH)
£d (CHRL) Ay——~ ——ty td (RHCL) td (CHRL)

UKL
CAS QXXX

XXXXXX)
tsu(RA) —i——— <——'—th[RA]

_ 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‘V‘V‘V‘V‘V \\/
A0S RN R RRRKRXXIERRKRKRRKRKRX
DSF
tsu(TRG) T th(TRG)
_ YY V‘V‘V‘V \/ V‘V‘V‘V VQV‘V‘V‘V‘V \/ V‘V‘V“? XY V‘V‘V‘V \VAVAYAY V‘V \/ V‘V‘V \/ V‘V‘V \/ V‘V‘V‘V
TRG. BRXKXKKRRKAKKY Rolletototeetatoteelatoteelatodeelatodeel

. VVVVVVVVVVVV‘VVVVVVVVVVVVVVVVVVVVVVVVVVVVVV‘V‘V‘V‘V‘V‘V‘V‘V‘V‘V‘V‘V‘V‘V‘VV
TR seceatuiararododeseielaiarosodosciraiarorosodeicieieluaiarosodoscieielarosodoseieels

JAVAVAN ONNNNNNNNNNNNNNNINNNNNNNNNNNNONINONNONONONNINNONNONONONININONNINN/N

O XX IXLXXXXXXXXXNRNNN

Da0-DA15 XX RL R LIRL KL ILRLLRLRLILIILRLILLALR

FIGURE 4. Timing waveforms - continued.
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CAS-BEFORE

-RAS REFRESH- CYCLE TIMING
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1 2 3
CAS -before-RAS refresh with option reset Don't care L H
CAS -before-RAS refresh with no reset Don't care H H
CAS -before-RAS refresh with stop-point set and no reset | Stop address H L
FIGURE 4. Timing waveforms - continued.
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HIDDEN-REFRESH-CYCLE TIMING
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FULL-REGISTER TRANSFER READ TIMING, EARLY-LOAD OPERATIONS
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NOTES:

1. DQ outputs remain in the high-impedance state for the entire memory-to-register transfer cycle. The memory-to-data-
register transfer cycle is used to load the data registers in parallel from the memory array. The 256 locations in each data
register are written into from the 256 corresponding columns of the selected row.

2. Once data is transferred into the data registers, the SAM is in the serial read mode (i.e., the SQ is enabled), allowing data
to be shifted out of the registers. Also, the first bit to read from the data register after TRG has gone high must be
activated by a positive transition of SC.

3. AO0-AT7: register tap point; A8: identifies the half of the transferred row.

4. Early-load operation is defined as t,trg) Min < tyrre) < tyrorH) Min.

FIGURE 4. Timing waveforms - continued.
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FULL-REGISTER TRANSFER READ TIMING, REAL-TIME-LOAD OPERATION/LATE-LOAD OPERATION

te (TRD)

ety (RL) ———————]

e Y4 (RLCL) —=
\1- .;/i;—tw[RH]—> \

Eh[CLCA]
su (CA)

RAS

t
d (CHRL) —"——

tsu (RA)

Esu (SFR) —fm—nr]

fe— td (RLCH)

*\——tw[cu

et (RLCA) —=

le—th (RLCA)

th (RA) b= =

}@{W POINT
AO0-A8

th(SFR) ’t

——

ROW

——

¢ ) td (CAGH) —= [:iid(THRH]
TR SR —=— d (RLTH) /] R ELLILELEL
tsu[wMRJ—|<—— <—>|—th[RNM] e Ly (GH) —=
B QRS
td (SCTR) —f=e - = — t4q (THSC)
DQ0-DA15
fe—=+ tusch HI-Z
3¢ jy\k I\J
\ T —
ta(sa) - l«———=-ty(scL) ¢ = (S0
th (sHSQ) a (5Q) . A
- | h (SHSQ)
sQ OLD DATA :{ OLD DATA >< OLD DATA X NEW DATA
| l=— td (GHOSF) —=f
QSF ><:TAP POINT BIT A7
t
le— tq(cLQSF)
SE td[RLQSF]::'

NOTES:

1. DQ outputs remain in the high-impedance state for the entire memory-to-register transfer cycle. The memory-to-data-
register transfer cycle is used to load the data registers in parallel from the memory array. The 256 locations in each data
register are written into from the 256 corresponding columns of the selected row.

Once data is transferred into the data registers, the SAM is in the serial read mode (i.e., the SQ is enabled), allowing data
to be shifted out of the registers. Also, the first bit to read from the data register after TRG has gone high must be
activated by a positive transition of SC.

AO0-AT7: register tap point; A8: identifies the half of the transferred row.

Late-load operation is defined as tyrwrH) < 0 ns.

FIGURE 4. Timing waveforms - continued.
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SPLIT-REGISTER TRANSFER READ TIMING
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NOTE: AO0-A6: tap point or the given half; A7: don't care; A8: identifies the DRAM row half.

FIGURE 4. Timing waveforms - continued.
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Serial-read-cycle timing' SE =V, (see notes 1 and 2)
RAS
SU[TRG]_—| L——kth(TRGJ
— '0’0’0’ ’0’0’0’0‘0‘0 ‘0“0’0’ ‘0’0 "00’0 ‘0’0’0’0’0 ‘0’0’0’0’0 ‘0’0’0‘0 ‘0’0’0’0’0’7
- tc(S0) —l bersc)———»

ty(sch) tuisch - ty(sch
" w(scu—‘ " w[SCL]"
w0 N N N

ta (s

ta(sa) ta s
th[SHSG]—<-—1 th (sHSQ)

———‘ th [SHSQ]—<——‘
S—

*‘ |<-ta[SE]
SE \

VALID 0OUT X VALID 0OUT X VALID OUT

NOTES:
1.

While the data is being read through the serial-data register, TRG is a don't care, except TRG must be held high when
RAS goes low. This is to avoid the initiation of a register-data transfer operation

2. The serial data-out cycle is used to read data out of the data registers. Before data can be read via SQ, the device
must be put into the read mode by performing a transfer read cycle
FIGURE 4. Timing waveforms - continued
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Serial-read timing: SE -controlled read (see notes 1 and 2)
7S t N
su (TRG)
*‘ *h (TRG)
. XXX XXX XXX XXX VOO0 0000000000000000000000
TRG R IRLRLLLILLLRLLLLLKLKY RERLRLRLRLRLLLRLRLLLRLKK,

le——— L (S0 tesg) —=
tyisch) ’—~

- tysch ’—~ - tysch ’—~ —=]
’«twtscu»‘ ’*tw[SCL]"
St m

t

t t

a (SQ) a (SQ)

th(SHSO]—‘-‘ ta(5E) — th(SHSQ]—<—>‘

sSba VALID OUT XVALID OUT:} {i VALID OUT X VALID OUT

a (SQ)

tdis (SE)

St / \L

NOTES:
1. While the data is being read through the serial-data register, TRG is a don't care, except TRG must be held high when

RAS goes low. This is to avoid the initiation of a register-data transfer operation.

2. The serial data-out cycle is used to read data out of the data registers. Before data can be read via SQ, the device must
be put into the read mode by performing a transfer read cycle.

FIGURE 4. Timing waveforms - continued.
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TABLE lIA. Electrical test requirements. 1/2/3/4/5/6/7
Line Test requirements Subgroups Subgroups
no. (in accordance with (in accordance with
MIL-STD-883, MIL-PRF-38535, table Ill)
TM 5005, table I)
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 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% 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, 3,4**, 7, 1,2, 3,4, 7,
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, 1,2,3,7, 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.

4/ * indicates PDA applies to subgroup 1 and 7.
5/ ** see 4.4.1e.
6/ A indicates delta limit (see table 11B) 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.
TABLE IIB. Delta limits at +25°C.
Device types
Test 1/
All
I 1+10% of specified value in table |
lLo +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.
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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. Tests shall be as specified in table IIA herein.
b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.

c. 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; these tests shall have been fault graded in
accordance with MIL-STD-883, 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 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 number 78 may be used for reference.

e. Subgroup 4 (C|N 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 of MIL-
STD-883.

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

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.
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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 Ty = +25°C £5°C,
after exposure, to the subgroups specified in table IIA 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.
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6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined in

MIL-PRF-38535 and MIL-HDBK-1331.

Write-mask-register load enable
Color register load enable

CAS -before-RAS (option reset)

RAS Row-address strobe
SE

SC

SQ

TRG DQ output enable

WEL , WEU | Write enable, write-per-bit enable

PIN DRAM Transfer SAM
AO0-A8 Row, column address Row address, tap point
CAS Column-address strobe, DQ output Tap address strobe
enable
DQ DRAM data I/0, Write mask
DSF Block-write enable Split-register transfer enable

Row-address strobe

Transfer enable

SQ output enable,
QSF output enable

Serial clock

Serial data output

QSF Serial-register status
NC/GND Make no external connection or tie to
system GND
Vee 5V supply 1/
Vss Ground 1/

1/ For proper device operation, all V¢ pins must be connected to a 5 V supply, and all Vss pins must be tied to ground.

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. For example, address setup time would be 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. For example, the access time would be shown as a
maximum since the device never provides data later than that time.
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6.5.2 Waveforms.

6.6 Sources of supply.

WAVEFORM INPUT OUTPUT
SYMBOL
MUST BE VALID | WILL BE VALID
"N\\\\\ | CHANGE FROM WILL CHANGE FROM
HTOL HTOL
_////// | CHANGE FROM WILL CHANGE FROM

LTOH

LTOH

DON'T CARE ANY
CHANGE
PERMITTED

CHANGING STATE
UNKNOWN

HIGH IMPEDANCE

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

FUNCTIONAL ALGORITHMS
A.1 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. ltis
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 (tofFf). This pattern verifies the output buffer switches to high impedance

(three-state) within the specified tQFF 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 < VouT < VOH after toFF delay.

A.3.2 Algorithm B (pattern 2).

A.3.2.1 Vg 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 Vgc at4.5 V.
Step 3: Change Vccto 5.5 V.

Step 4: Read memory with background data.

Step 5: Load memory with background data complement.
Step 6: Change Vg to4.5V.

Step 7: Read memory with background data complement.

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: Load memory with background data.

Step 3: Read location 0.

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: Write 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
A.3.4 Algorithm D (pattern 4).

A.3.4.1 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 tREF (stop all clocks).

Step 4: Read memory with background data.

Step 5: Repeat steps 2 through 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: Load memory with background data.

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

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

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 through 4 for remaining memory locations.

A.3.7 Algorithm G (pattern 7).

A.3.7.1 CAS -before-RAS _refresh test. 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: Perform 1024 CAS -before-RAS cycles while attempting to modify data.
Step 4: Read memory with background data.

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.

Step 3: Perform 1024 RAS -only cycles while attempting to modify data.
Step 4: Repeat step 3 for 1 second.
Step 5: Read memory with background data.
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STANDARD MICROCIRCUIT DRAWING BULLETIN
DATE: 06-03-29

Approved sources of supply for SMD 5962-95643 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/Smctr/.

Standard Vendor Vendor
microcircuit drawing CAGE similar
PIN 1/ number PIN 2/

5962-9564301QXA OEU86 | SMJ55166-80GBM

5962-9564301QYC OEU86 | SMJ55166-80HKCM

5962-9564302QXA 3/ SMJ55166-70GBM

5962-9564302QYC 3/ SMJ55166-70HKCM

5962-9564303QXA OEU86 | SMJ55166-75GBM

5962-9564303QYC OEU86 | SMJ55166-75HKCM

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. Items acquired to
this number may not satisfy the performance requirements of this drawing.
3/ Not available from an approved source of supply.

Vendor CAGE Vendor name
number and address
OEUS86 Austin Semiconductor International

8701 Cross Park Drive
Austin, TX 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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