REVISIONS
LTR DESCRIPTION DATE (YR-MO-DA) APPROVED
' Changes in accordance with NOR 5962-R167-96. 96-07-01 M. A. Frye
Changes in accordance with NOR 5962-R126-97. 96-11-19 M. A. Frye
Add device type 03. Add vendor CAGE 01295 as source of supply for 97-03-26 R. Monnin
device type 03. Update boilerplate. Editorial changes throughout.
REV C C C C C C C ] C o] C Cc C C
SHEET 35 | 36 | 37 | 38 | 39| 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48
REV C C (o4 C C C c C C o} C C C C C C C C C C
SHEET 15 16 17 18 19 1 20 | 21 22 1 23 | 24 | 25 | 26 | 27 | 28 } 29 | 30 | 31 32 | 33 34
REV STATUS REV C C C C C C C C C c C C
OF SHEETS
SHEET 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PREPARED BY
PMIC N/A Jeff Bowling DEFENSE SUPPLY CENTER COLUMBUS
COLUMBUS, OHIO 423186
STANDARD CHECKED BY )
MICROCIRCUIT Jeff Bowling
DRAWING
APPROVED BY MICROCIRCUIT, MEMORY, DIGITAL, CMOS, 256K X 16
THIS DRAWING IS AVAILABLE Michael A. Frye MULTIPORT VIDEO RAM, MONOLITHIC SILICON
FOR USE BY ALL
DEPARTMENTS
AND AGENCIES OF THE DRAWING APPROVAL DATE
DEPARTMENT OF DEFENSE 95-05-12 SIZE CAGE CODE
5962-94549
AMSC N/A REVISION LEVEL A 67268
Cc
SHEET 1 OF 48
DSCC FORM 2233 -
APR 97

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

B 9004708 0028227 LYD WM

5962-E088-97




Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

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 - 94549 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)
Vv

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 types. The device types 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 muitiport 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 outlines. The case outlines are as designated in MIL-STD-1835 and as follows:

Outline letter Descriptive designator Terminals P 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/

o Supply voltage range Vo) - -1.0Vdcto+7.0Vdc
Inputvoltagerange ... ... ... ... ... ... L, -1.0Vdcto +7.0Vde
DC short circuitoutputcurrent . .......... ... ... ... 50 mA
Storage temperaturerange ......................... -85°C to +150°C
Maximum power dissipation (Pp) .................... 1.1W
Lead temperature (soldering, 10seconds) ............. +260°C
Thermal resistance, junction-to-case (9 ¢):
Case X ... See MIL-STD-1835
Case Y .. i 15°C/W
Junction temperature (Tg) .. ........................ +175°C
1.4 Recommended operating conditions.
Supplyvoltage (Vce) -« - oo ii i 45Vdcto5.5Vdce
Supply voltage (Vgg) -« .ooooiiii ov
Input high voltage (§|H) ........................... 2.4 V dc minimum to 6.5 V dc maximum
Inputiowvoltage (Vi) ............. ... .. ... ...... -1V dc minimum to 0.8 V dc maximum
Case operating temperaturerange (T} ............... -55°C to +125°C

1.5 Digital logic testing for device classes Q and V.

Fauit coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) .......... 4/ percent

2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, and handbooks. The following speciﬂcatibn. standards, and handbooks form a
part of this drawing to the extent specified herein. Unless otherwise specified, the issues of these documents are those listed in
the issue of the Department of Defense Index of Specifications and Standards (DoDISS) and supplement thereto, cited in the
solicitation. :

SPECIFICATION

MILITARY

MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-973 - Configuration Management.
MIL-STD-1835 - Microcircuit Case Qutlines.
HANDBOOKS
MILITARY

MIL-HDBK-103 - List of Standard Microcircuit Drawings (SMD's).
MIL-HDBK-780 - Standard Microcircuit Drawings.

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

2/ 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/ Al voltage values in this specification are with respect to Vgs-

4/ Values will be added when they become available.
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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 which are DoD adopted are those listed in the issue of the DoDISS
cited in the solicitation. Unless otherwise specified, the issues of documents not listed in the DoDISS are the issues of the
documents cited in the solicitation.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM Standard F1192-88 - Standard Guide for the Measurement of Single Event Phenomena from
Heavy lon Irradiation of Semiconductor Devices.

(Applications for copies of ASTM publications should be addressed to the American Society for Testing and Materials, 1916
Race Street, Philadelphia, PA 19103.)

ELECTRONICS INDUSTRIES ASSOCIATION (EIA)

JEDEC Standard No. 17 - A Standardized Test Procedure for the Characterization of
Latch-up in CMOS Integrated Circuits.

(Applications for copies should be addressed to the Electronics Industries Association, 2500 Wilson Boulevard, Arlington, VA
22201.)

{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 ltem 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 Desian, construction, and physical dimensions. The design, construction, and physical dimensions shall be as specified
in MIL-PRF-38535 and herein for device classes Q and V or MIL-PRF-38535, appendix A and herein for device class M.

3.2.1 Case 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 table. The truth table shall be as specified on figure 3.

3.3 Electrical performance characteristics and postirradiation parameter limits. Uniess otherwise specified herein, the

electrical performance characteristics and postirradiation parameter limits are as specified in table | and shall apply over the fuli
case operating temperature range. .

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table I'1A. 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 aiso be
marked as listed in MIL-HDBK-103. For packages where marking of the entire SMD PIN number is not feasible due to space
limitations, the manufacturer has the option of not marking the "5962-" on the device. For RHA product using this option, the
RHA designator shall still be marked. Marking for device classes 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 Cedification/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, natification to DSCC-VA of change of product (see 6.2
herein) involving devices acquired to this drawing is required for any change as defined in MIL-STD-973.

3.9 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. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. For device classes Q and V, sampling and inspection procedures shall be in accordance with
MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (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 ali 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 test 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 1A 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 test
method 1015 of MIL-STD-883.

b. Interim and final electrical test parameters shall be as specified in table 1A 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 |. Electrical performance characteristics.
Conditions 1/
Test Symbol -55°C < Tg < +125°C Group A | Device Limit Unit
45V <Vee <55V subgroups | type :
unless otherwise specified Min Max
Input leakage current I 0.0V < V) < 5.8V, All other 1,2,3, All -10 +10 |pA
pins at 0 Vto Ve, i
Ve =55V
Output leakage current 2/ ILo OE = V|H, 0.0 < VouT < Vee 12,3 All -10 +10 [uA
Ve =55V
Output high voltage VoH IoHd =-1mA 1.2.3 All 2.4 A
Output low voltage VoL loL=2mA 1,2,3 All 041V
Operating supply current 4/ 'CC1 3/ SAM port 1,2,3 01 160 fmA
standby
02,03 165
aclive 02,03 210
Standby supply current lccz All clocks = SAM port 12,3 All 12 |mA
Vee standby
aclive 02,03 70
RAS-only refresh supply current lces 3/ SAM port 1,23 01 160 |mA
standby 02,03 165
gcl active
i 02,03 215
Page-mode supply current 4/ lcc4 t (P) = Min SAM port 12,3 01 95 mA
QCI standby
02,03 100
2 aclive 02,03 145
CAS-before-RAS supply current  |locg 3/ SAM port 1,23 01 160 fmA
standby 02,03 165
1 t = Min SAM port 01 195
CC5A §c/(SC) active
02,03 210
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - continued.
Conditions 1/
Test Symbol/ -55°C < T < +125°C Group A | Device Limit Unit
altern. 45V <Vee <55V subgroups | type Min Max
symbol unless otherwise specified a
Data-transfer supply current 'CCS 3/ SAM port 12,3 01 170 |mA
standby
02,03 180
active 02,03 225
Input capacitance 6/ |CIN f=1.0MHz, Tp = +25°C, 4 All 10 |pF
see 4.4.1¢e
Output capacitance, SQ and DQ {CpoyTt4 f=1.0MHz, Tp = +25°C, 4 All 15 1pF
6/ see 4.4.1e
Output capacitance, QSF 6/ |CouT2 |f=1.0MHz, Tp = +25°C, 4 All 12 |pF
see 4.4.1e
Functional tests See 4.4.1c 7.8A.,8B All
Access time from CAS ta(C) t_ﬁ(RLCL) = Max, See figure 4 9,10,11 All 20 |ns
‘ tcac L
Access time from column t t = Max 9,10,11 01 40 |ns
address a(CA) é‘églﬁgh?e 4
02 35
tan 7/
03 38
Access time from CAS high ta(CP) tyrLCL) = Max 9,10,11 01 45|ns
éjée lﬁgu?e 4
02 40
tcea |7
03 43
Access time from RAS t t = Max 9,10,11 01 80 |ns
2R 1SRG 4
02 70
RAC g
03 75
Access time of DQ from TRG ta(G) See figure 4 9,10,11 All 20]ns
Access time of SQ from SC ta(SQ) See figure 4 9,10,11 01 25]ins
high C, =30 pF 02 20
tscaA 7
03 23
Access time of SQ from SE low ta(SE) See figure 4 9,10,11 01 20 |ns
C, =30pF
). 02 15
tSEA !
03 18
Disable time, random output tdis(CH) See figure 4, C_=50pF 9,10,11 All 0 20 |ns
from CAS high 8/ Mope 7/
Disable time, random output tdis(RH) See figure 4, CL=50pF 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 < Tg < +125°C Group A | Device Limit Unit
altern. 45V <Vee <55V subgroups | type Min Max
symbol unless otherwise specified
Disable time, random output tdis(G) See figure 4, Cy =50 pF 9,10,11 All 0] 20 |ns
Disable time, random output tdis(WL) See figure 4, CL =50 pF 9,10,11 All 0 25|ns
from WE low 8/ tWWEZ 7/
Disable time, serial output tdis(SE) See figure 4 9,10,11 01 (o} 20 |ns
from SE high 8/ C; =30 pF 02 0 15
tsgz i
03 0 18
Cycle time, read tc(RD) Timing measurements are 9,10,11 01 150 ns
referenced to V,_ max and 02 130
See figure 4 03 140
Cycle time, write tc(W) 9,10,11 01 150 ns
fwe 02 130
03 140
Cycle time, read-modify-write tc(rdW) 9,10,11 01 200 ns
tRMW 02 175
03 188
Cycle time, page-mode read, tc(P) 9,10,11 01 50 ns
write
to 02 45
c 03 48
Cycle time, page-mode read- tc(RDWP) 9,10,11 01 90 ns
modify-write 02 85
tPRMW
03 88
Cycle time, transfer read tc(TRD) 9,10,11 01 150 ns
tre 02 130
03 140
Cycle time, serial clock 9/ tc(SC) 9,10,11 01 30 ns
tsce 02 22
03 24
Pulse duration, CAS high tw(CH) 9,10,11 All 10 ns
'cPN
Pulse duration, CAS low 10/ tw(CL) , 9,10,11 All 20 ns
t CAS . 10 |us
Pulse duration, RAS high tw(RH) 9,10,11 01 60 ns
tap 02 50
R 03 55
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - continued.

. Conditions
Test Symbol/ -85°C < Tg < +125°C Group A | Device Limit Unit
altern. 45V <Vpg <55V subgroups | type Min Max
symbol unless otherwise specified .
Pulse duration, RAS low 11/ tw(RL) Timing measurements are 9,10,11 01 80 ns
referenced to V|, max and
\ v . IL 02 70
RAS jH min.
See figure 4 03 75
All 10 |us
Pulse duration, WE low tw(\NL) 9,10,11 01 16 ns
b 02 10
WP 03 13
Pulse duration, TRG low t‘!!(IBﬁl 9,10,11 All 20 ns
Pulse duration, SC high tw(sCH) 9,10,11 01 10 ns
tse 02 8
]
S 03 9
Pulse duration, SC low tw(SCL) 9,10,11 01 10 ns
t 02 8
SCP 03 9
Pulse duration, TRG high tw(GH) 9,10,11 All 20 ns
1P
Pulse duration, RAS low (page tw(RL)P 9,10,11 01 80 ns
mode
t 02 70
RASP 03 75
All 100 jus
Setup time, column address tsu(C A) 9,10,11 All 0 ns
before CAS low tage
Setup time, DSF before CAS tsu(SFC) 9,10,11 All 0 ns
Setup time, row address t 9,10,11 All 0 ns
before RAS low :‘US(QA)
Setup time, WE before RAS low tsu(WMR) 9,10,11 All 0] ns
YWSR
Setup time, DQ before RAS low tsu(DQR) 9,10,11 All 0 ns
tms
Setup time, TRG high before t 9,10,11 All 0 ns
RAS low t-?-l;gRG)
Setup time, DSF low before t FR 9.10,11 All 0 ns
RAS low il
Setup time, data valid before tsu(DCL 9,10,11 All 0 ns
CAS low ot
Setup time, data valid before tsu(DWL) 9,10,11 All 0 ns
WE low tngw
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
altern. 45V <Vpoc <55V subgroups| type Min Max
symbol unless otherwise specified
Setup time, read command, WE tsu(rd) Timing measurements are 9,10,11 Al 0 ns
high before CAS low treg referenced to V|, max and
- - Viy min.
Setup time, early write t iH 9,10,11 All 0 ns
command, WE tow before Su(WCL) |See figure 4
Setup time, WE low before t 9,10,11 01 20 ns
TAS high, write su(WCH)
t 02 15
CWL 03 18
Setup time, WE low before t 9,10,11 All 20 ns
RAS high, write SU(WRH)
Rwi
Hold time, column address t . 9,10,11 01 15 ns
after CAS low h(CLCA) 02 10
tcAH
03 13
Hold time, DSF after CAS low th(SFC) 9.10,11 All 15 ns
tcEH
Hold time, row address after thRA 9,10,11 All 10 ns
RAS low RA)
tRAH
Hold time, TRG after RAS low th(TRG) 9,10,11 All 15 ns
Ty
Hold time, write mask after t 9,10,11 All 15 ns
' h(RWM »
RAS low )
Hold time, DQ after RAS low th(RDQ) 9,10,11 All 15 ns
(write-mask operation) v
Hold time, DSF after RAS low th(SFR) 9,10,11 All 10 ns
RFH
Hold time, column address t 9,10,11 o1 35 ns
valid after RAS low 12/ h(RLCA)
02 30
tAR
03 33
Hold time, data valid after thcLD 9,10,11 All 15 ns
CAS low {CLD)
Hold time, data valid after t . 9,10,11 All 35 ns
RAS low 1 [fED)
Hold time, data valid after thewlD 9,10,11 All 15 ns
WE low tD(xV )
Hold time, read, WE high thCH 9,10,11 All 0 ns
after CAS high 13 |fEH)
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - continued.

Conditions
Test Symbol/ -56°C < T < +125°C Group A | Device Limit Unit
altern. 45V Voo <b5V subgroups| type Min Max
symbol unless otherwise specified
Hold time, read, WE high th(RHrd) Timing measurements are 9,10,11 All 0 ns
after RAS high 13/ |tery referenced to V|| max and
- - Vi min.
Hold time, write, WE low th(CLW) SIH 9,10,11 All 15 ns
ee figure 4
after CAS low WWeH
Hold time, write, WE low t 9,10,11 All 35 ns
after RAS low 12/ th(RLW)
WCR
Hold time, TRG high after WE ‘h(WLG) 9,10,11 Ali 10 ns
Hold time, SQ valid after SC th(SHSQ) 9,10,11 All 2 ns
Hold time, DSF after RAS low th(RSF) 9,10,11 All 35 ns
FHR
Hold time, output valid after t 9,10,11 All 0 ns
TAS low e
Delay time, RAS low to CAS td(RLCH) 9,10,11 01 80 ns
high . 02 70
CSH 03 75
Delay time, RAS low to CAS td(RLCH) 9,10,11 01 15 ns
high 15/
t 02 10
CHR 03 13
Delay time, CAS hlgh to RAS td(CHRL) 9.10,1 1 All 0 ns
low IcRp
Delay time, TAS low to RAS td(CLRH) 9,10,11 All 20 ns
Delay time, CAS low to WE low td(CLWL) 9,10,11 01 50 ns
e/ 17/
t 02 45
CWD 03 48
Delay time, RAS low to CAS td(RLCL) 9,10,11 01 20 60 |ns
low 18/
treD 02,03 20 50
Delay time, column address t4(CARH 9,10,11 01 40 ns
valid to RAS high (CARH) — =
RAL
03 38
Delay time, column address td(C ACH) 9,10,11 01 40 ns
valid to CAS high t 02 a5
CAL 03 38
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - continued.
Conditions
Test Symbol/ -55°C < Tg < #125°C Group A | Device Limit Unit
altern. 45V <Vpog <55V subgroups | type Mi
symbol uniess otherwise specified n Max
Delay time, RAS low to WE low td(RLWL) Timing measurements are 9,10,11 01 105 ns
16/ referenced to V”_ max and 02 95
See figure 4 03 100
Delay time, column address t AWL 9,10,11 01 65 ns
valid to WE low 16/ dc )
tAWD 02 60
03 63
Delay time, CAS low to RAS td(CLRL) 9,10,11 Al 0 ns
low Jﬁ/ tCSR
Delay time, RAS hlgh to CAS td(RHCL) 9,170,111 All 0 ns
Delay time, CAS low to TRG t 9,10,11 All 20 ns
high for DRAM read cycles d(CLGH)
Delay time, TRG high before td(GHD) 9,10,11 All 15 ns
data applied at DQ toED
Delay time, RAS low to TRG t 9,10,11 01 60 ns
high 19/ d(RLTH)
tRTH 02 55
03 58
Delay time, RAS low to first td(RLSH 9,10,11 01 80 ns
SC high after TRG high d(RLSH)
02 70
20 |trsD
03 75
Delay time, RAS low to column td(RLCA) 9,10,11 01 15 40 |ns
address valid
tRAD 02,03 15 35
Delay time, TRG low to RAS td(GLRH) 9,10,11 All 20 ns
high tROH
Delay time, CAS low to first td(cLSH 9,10,11 01 25 ns
SC high after TRG high d(CLSH)
02 20
20/ ltcsp
03 23
Delay time, SC high to TRG t R 9,10,11 All 5 ns
high 19/ 20/ t-?-(ssf R
Delay time, TRG high to RAS t 9,10,11 All -10 ns
high 19/ t-?-gg RH)
Delay time, TRG high to RAS taTHRL) 9,10,11 01 60 ns
low 21/
t 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
altern. 45V <Vpog <55V subgroups| type Min Max
symbol uniess otherwise specified
Delay time, TRG high to SC td(THSC) Timing measurements are 9,10,11 01 20 ns
high 19/ referenced to V| _max and 02 15
See figure 4 03 18
Delay time, RAS high to last td(RHMS) 9,10,11 All 20 ns
(most significant) rising
edge of SC before boundary
switch during split-
register transfer read
cycles
Delay time, CTAS low to TRG td(CLTH) 9,10,11 All 15 ns
high in real-time transfer
read cycles teTH
Delay time, column address to t4(CASH 9,10,11 01 30 ns
first SC in early-load transfer ( ) 02 25
read cycles tasp
03 28
Delay time, column address to td(CAGH 9,10,11 All 20 ns
TRG high in real-time transfer © ) .
read cycles tATH
Delay time, data to CAS low td(DCL) 9,10,11 All 0 ns
tbzc
Delay time, data to TRG low td(DGL) 9,10,11 All 0 ns
pzo
Delay time, last (most td(MSRL) 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) t SF 9,10,11 01 30|ns
rising edge of SC to QSF d(SC ash)
switching at the boundary tsap 02 25
during split-register
transfer read cycles 22/ 03 28
Delay time, CAS low to QSF td(CLQSF) 9,10,11 01 35|ns
switching in transfer read tcap 02 30
cycles 22/
03 33
switching in transfer read tcap 02 25
cycles 22/
03 28
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - continued.

Conditions
Test Symbol/ -55°C < Tg s +1256°C Group A ] Device Limit Unit
altern. 45V :<Voc <55V subgroups | type Min Max
symbol unless otherwise specified
Delay time, RAS low to QSF td(RLQSF) 9,10,11 o)} 751ns
switching in transfer read traD 02 70
cycles 22/
03 73
Refresh time interval, memory trf(M A) 9,10,11 All 8{ms
'REF
Transition time t 9,10,11 All 3 50Ins
T

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.
/ Measured with one address change while RAS = Vit t t = Min.
/ Measured with output open. c(rd) "e(W)' c(TRD)
5/ Measured with one address change while CAS = V,,.
e/ VC =5V 0.5V, and the bias on pins under testis 0 V.
7/ Swfl.:ching times for RAM port output are measured with a load equivalent to 1 TTL load and 50 pF. Data-out reference
level: Vop / Vo =2V /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: VOH / VoL=2V/08V.
i , by i by and ty; are specified when the output is no longer driven.
is(C dis(RH)’ 'd d dis(SE
ycﬂe 'azne éss(sunzes l{s gG% ns!s(WL) Is(SE)
In a read-modify-write cycle, taccLwLy @and t u(WCH) Must be observed. Depending on the users's transition times, this
may require additional CAS Iovﬁljfnel'[lw C ? (WCH)
In a read-modify-write cycle, t4 RLWI L:%J‘ 2 U(WRH) must be observed. Depending on the users's transition times, this
n

e
3

.
s
~—

may require additional RAS low time (RL)T'

The minimum value is measured when 1y L) issettot RLCL) min as a reference.

Either YRH ) or ty(cHrg) Must be satisﬁ'gb?o) aread cyag.

14/ Output—e"nab‘e-contr&ﬁet{ \A)lrite. Output remains in the high-impedance state for the entire cycle.
15/ CTAS-before-RAS refresh operation only.

16/ Read-madify-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.

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

20/ 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

=3
N
~

3l
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CaseY
F
| F1 -l
-——— [ —— ] ‘ —l N e
2 0 — |-.—
“ :E—J_\j_
0, ~ o, ~ |
O O
E3
' LLEEY] ; I
33 64
E
32 1 ee
J TEEET S 1
O O
4]
L O O O Op ]
—— FZ ey M
Gl '
——t-——
F3 =] =
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
F 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 JPIN 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

JI DQj|J2 SQ3[J3 DQ3|J4 DQs|J5 DQs|J6 DQg| J7 SQ7 | J8 CASL| J9 Ag
H1 DQg |H2 SQy [H3 Dy | H4 sqq [H5 sag |He sag [H7 Doy [H8 WE [H9 A7

Gt SQp | G2 §8Qq | G3 Vppz| G4 Vgso G6 Vppo| G7 Vggo| GB RAS | G9  Ag
F1 TRG | F2 Vssi| F3 Vpp1 F7 Vpp1i{ F8 Vppi| F9 As
E1 SC | E2 Vpp1 E8 Vggi1| ES A4
D1 SE | D2 Vssi| D3 Vppi D7 Vgs1| D8 A3z | D9 A
C1 SQ45| C2 Vggq1| C3 Vppz| C4 Vss C6 Vppz| C7 Vggy| C8 TASU} CO9 Aq

B1 DQqs| B2 DQq4| B3 DQq3| B4 DQip| B5 DQqq|B6 DQip| B7 SQg [ B8 DSF| B9 Ag
A1 _SQuu] A2 SQa[ A3 sQ| A4 sQ [ A5 sQ [ A6 SQq | A7 DQg [A8 DQg | A9 QsF

Device types All Device types All
Case outline Y Case outline Y
Terminal Terminal Terminal Terminal
number symbol number symbol

1 vee 33 Vss
2 TRG 34 A3
3 Vgs 35 Ao
4 SQq 36 Aq
5 DQg 37 Ag
6 SQ¢ 38 QSF
7 DQ4 39 CASU
8 Vece 40 NC / GND
9 SQp : 41 DSF
10 DQa 42 Vss
11 SQ3 43 DQg
12 DQ3 44 SQg
13 Vgs 45 DQg
14 SQq 46 SQg
15 DQg4 47 Vee
16 SQp 48 DQ1g
17 DQs 49 SQqp
18 Vee 50 DQ11
19 SQg 51 SQ14
20 DQg 52 Vss
21 SQy 53 DQ1q2
22 DQ7 54 SQ1q2
23 Vss 55 DQq3
24 CASLC 56 SQq3
25 WE 57 Vee
26 RAS 58 DQ14
27 Ag 59 SQq4
28 A7 60 DQq5
29 Ag 61 SQq5
30 As 62 Vss
31 Ay 63 SE
32 Vee 64 SC

FIGURE 2. Terminal connections.
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RAS FALL CAS ADDRESS DQO-DQ15 1/
FALL
FUNCTION CASL CMONDEE
CASx | TRG | WE | DSF | DSF RAS CASx RAS CASU
2/ 3/ WE
Reserved (do not use) L L L L X X X X X --
CAS-before-RAS-refresh (no reset) Stop
and stop point set 4/ L X L H X point X X X CBRS
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 biock write Row Block Write Col
(nonpersistent write-per-bit) H H L L H Addr Addr Mask Mask | BWM
: A2-AB
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
X =Don't care
Col Mask = H: Write to address/column enabled
Write Mask = H: Write to I/0 enabled
1/ DQO-DQ15 are latched on either the first falling edge of CASx or the falling edge of WE, whichever occurs later.
2/ Logic L is selected when either or both CASL and CASU are low.
3/ The column address and block address are latched on the first falling edge of CASx.
4/ CBRS cycle should be performed immediately after the power-up initialization cycle.
5/ AD-A3, AB: don't care; A4-A7: stop-point code.
6/ CAS-before-RAS-refresh (option reset) mode will end persistent write-per-bit mode and stop-point mode.
Z/ TAS-before-RAS-refresh (no reset) mode will not end persistent write-per-bit mode or stop-point mode.
8/ 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.
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READ-CYCLE TIMING WITH CASx-CONTROLLED OUTPUT

- to (rd) -
td(RLCH)

— ————X«n—————t[RL]——ij )‘\

tT——- -_—td(RLCL)——--a—- tw[CL] -

ty (CHRL) == | |- ~—t g (CLRH) ——==] |t (RH) —=]

CASx T t4 (RLCA) --x( j-— t, (CH) _:'IF\—

tg (CARH) — =]

ty, (RA) —==
- t4 (CACH)
(RA) =] |==- - =t (CA)
t, (RLCA) -
o ~——1-t, (CLCA)

{SFR) =~ [

ty, (SFR) '~
o T

tS

(TRG) —==| | ~— t 4 (CLGH) ——a]
th(TRG) I‘" ~s ot td[GLRH)
let-t.. ( TRG )-w
_ v (XXX XXX
TRG W | R 0’00‘ on’nn’o’o’o’o’o’o

| tp, (RHrd)

tsul[rd]j‘_— | tp, (CHrd)
_ N“O““ NO

—eit . _(C
dis
t  (DGL) —fwe -
d l ta[G]————-—i ‘_tdLS[G)‘-|~

DATAX * X
DO DATA 0OUT
IN # % £
—— t_ () —— ==

FIGURE 4. Timing waveforms.
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t
e— t4 [RL
RAS \

tT——

tq (CHRL) -—-|

READ-CYCLE TIMING WITH RAS-CONTROLLED QUTPUT

tclrd)

w (RLI

CH} —— =

/| .

peaal—

re—ty (RLCL) —ejem— 1t (CL) —e=d

~—t 4 (CLRH)

fe— t, (RH) —=f

FAS WT CRLCA =X | LA U—
¢, (RA) —=m - t g (CARH)
tg (CACH) —=—
to, (RA) =] == - f=—t_,(CA)
ty, (RLCA) -
| th (CLCA)
tg, (SFR) = |-
tp (SFR) I-
o TR
|
ty, (TRG) - - ty (IGLRH) -]
=t [TRG)
™ R | AR
tsu(rd] l —] th[RHrd)
— OO0
SRR RO
tgis (RH)
t  (DGL) —f== -
d
| ty (6) fm—] tgis (6
DATA Va AN
DO DATA OUT
IN £ % ¥
|——— ta [C) ——a=]
= t, (CA) ———=
— -
ty (R
FIGURE 4. Yiming waveforms - continued.
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EARLY-WRITE-CYCLE TIMING

i—— £ (W) _.ll
— - t, (RL) |
RAS 5‘\‘( j X -
b7 ] ’L- t g (RLCH) lrtwm“’ ]
t 4 (CHRL) - fe—————— t 4 (CLRH) ty
*l =—tg(RLLL) t(CL) ———————=1 |=—F t4(CHRL) —»
o S | ! \
t, (CA)
tp (RA) = = t4(CACH —— =
~et t}, (RLCA] - £, (CH)
gy (RA) = 1= t}, (CLCA)
tg(RLCA) - t 4 (CARH)
AD-AB Wow COLUMN
K
to, (SFRI -l  fe t, (SFC)
t, (RSF)
ty, (SFR) e *-‘ to, (SFC)
to, (TRG) ==l  |ea-
| =t (TRG)
w B
t o, (WCH) ——————=]
by (WMR) —e=)  feme t ., (WRH)
ty, (RLW)
t, (RWM) = = et tWCL)
— - £ (CLW) ——————=]
WE 1
t ¢, (DOR) = < - I ——
r-—————— t (CLD) —=
ty (RDO) —a -—tsu[DCL]
| tp (RLD) ——=

AVAVAVAVAVWAVAVAVAVAVAVAVAVAVAVA

oo L2 K : NI

State
Cycle
1 2 3
Wirite operation (nonmasked) Don't care Valid data

Write operation with nonpersistent w/B Write mask Valid data

rjr|xT

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

FIGURE 4. Timing waveforms - continued.
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LATE-WRITE-CYCLE TIMING (QUTPUT-ENABLE-CONTROLLED WRITE)

te (W) |
C
e . ]
t, (RL) _
RAS \L— Jf X
L1 - %4 t g (RLCH) btw[RH]———
t 4 (CHRL) e f=——————— t 4 (CLRH) ty
--l tg4(RLCL) £ (CL) —————— |=— t 4 (CHRL) —=
CASx W —= t 4(RLCA) ‘-K‘? j llg
t, (CA)
tp (RA) -~ |-
t, (RLCA) £, (CH)
et} t (CLCA)
tS“[RA]’l s t 4 (CARH]
to, (SFR) o= fee tp (SFC)
ty, (RSF)
ty, (SFR) o .‘ to, (SFC)
toy (TRGY =~ e ] et rd)
- t 4(GHDI tsu(NRH]
e £ (WCH) ————=f
t oy (WMR) —==f fna— su
th (RLW) ———— =]
£ (CLW) ——————e
ty, (RWM) - = FhiaLE) |
« S N g
t o, (DOR) = (WL - Ll:—tw[NL]————-{
ty, (RDQ) s ‘| Fa——t, (WLD) ——e]
h - | th(RLD] —

e OO
o KRR 2 ORI

R e

State
Cycle
1 2 3
Write operation (nonmasked) H Don't care Valid data
Write operation with nonpersistent w/B L Wirite 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]

i— t (W) -
— je t, (RL) |
RAS \F v Jf X
by ] £ 4 (RLCH) t:-twmm —
t 4 (CHRL) . e—————— t 4 (CLRH) ty
-—-l td[RLCLl tw(CL)———-—-—-—-— I-__ td(CHRL]——-
=EF v X
tp, (RA) - |
—— t, (CH)
tSU[RA)—— <|—
- REFRESH
T
tSU[SFR]_— et th[SFCl
ty, (RSF)
tp (SFR) . ..-I to, (SFC)
by (TRG) - =
| =t (TRG)
™
B tSU(NCHJ—————l
toy (WMR) —f |- t_.  (WRH)
— t} (RLW) -—
tp, (RWM) [ et (WCL)
WE
£y (W) ————=]
- t | (CLD) ——
tSU(DCL’] |a—
ty, (RLD)

VVYVVVYVY

"' """"""' "' \/ "v"."
0 XKLL

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 LOADI]

- Lot . |
T AcC w
RAS ! il X
by ] t 4{RLCH) ttwm“’—’
td[CHRL) e - td(CLRH) tT
_—1 [=—tgq(RLLL) £y (CL) —————— j=— &y (CHRL) —

ol A

t, (RA) jt—

tSU[RAl——- [—

£, (CH) ‘—1

- REFRESH

tSU[SFR)—— ot th(SFC]
th(RSF)
th(SFRl - A—I tSU(SFC)

(WRH) ————————=

th (RLW) ————————=]

t 4 (GHD)
t (CLW) —
h

tsy (WMR) —f - tule .

= BT . A

l:: £, (WL} ———————m]
Loy (DKL) —=] tp (WLD) ——=]

£y (RLD) ——=

R I AL
- ¢, (RWM)

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

i—‘ Lo (rdu! i
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jt— “d (RLCL) wl(CL) I w (CHRL)
CASx \k /I., ,I\
t t
SU[CA)_— —
. “hicLea w(CH)
- th (RLCA)
- L4 (RLCA) -]
e ™ [ suRA tatcach
h (RA] - d (CARH)
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5T (N e
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F— 1 (RSF) b £ (WCH)
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'
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. h (RLW)
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l Y (cLwL ) =]
t . Y (cLGH)
h (RWM) t
b SuWRM) =] = | d (OCL)
_ : RXXXXXXIIIXY
1 (CA}
WE @{ W 2 N AXRRRILLLRRRKS
o 4 (RLWL ) ———= b= th (LD =]
a (R)
; £
. “h(ROO) ' I Y4 (DL j.‘ d (GHD)
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\/v\/ \N\/\ A
XD - OO < VALID }@{ SOOI
D00-0Q15 ‘ 3 §
K2 Xep—FK ot RXERRRXRRRKS
tag) =1 b= et ti5 00

State
Cycle 1 > 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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2.

ENHANCED PAGE-MDDE READ CYCLE TIMING
SEE NOTE 1

)

RAS

LwirLIP

/h\_

— ]

¢ et g (RLCL) ———=y
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t
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ort
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= S dRLCH) fetp)
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1= tn(rAl |- "——'— d (CARH) —
0 00
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i1t
h (SFR} =
su[SFR)‘—l :-|— "'t’d(CLGH)I——
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YSU(TRG) =] |-
t
su (WMR) e N
L‘_'tsu(rdl =1 = "hRHra
WE WF ¢ thicLol m
) a(C)
Y4 oLy fa- t 2 (CA) -;EEta(cTA] b tgis o)
NOTE 2 b
t dis (RH)
= "al6) fe———— Lo (cPI l=-tdis (Gl
a (R} SEE NOTE 2
————_ SEE NOTE 3 i
Da0-0015 DATA IN » —\ DATA 0OUT X DATA 0QUT }-
= tgipcL) —
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 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.).

Access time is ty

3. Output can go frognPR\e hig pedance state to an invalid data state prior to the specified access time.

FIGURE 4. Timing waveforms - continued.
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ENHANCED-PAGE-MQDE WRITE-CYCLE TIMING
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SEE NOTE 2
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State
Cycle 1 2 3 2 5
Wirite 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 first falling edge of CASx or H L H Don't care Wirite mask
or the falling edge of WE, whichever occurs later

NOTES:

2. Referenced to t

FIGURE 4. Timing waveforms - continued.

1. A read cycle or a read-maodify-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 from the falling edge of .
hé’ﬁ'r-g?alling edge of or the falling edge or WE, whichever occurs later.
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|

t

ENHANCED-PAGE-MODE READ-MODIFY-WRITE-CYCLE TIMING(SEE NDTE 1)

|
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RAS "\l —1/ \_
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ro-0. B non B corom GEDEcorum
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¢ 1 thisFol ‘-* ¢
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h (RWM) o l
w® BV ([ st
WE @( ,./ SEENOTE 2 \k__a/ L >
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son-oms PX T XA T M T @l SO 5 D
= |=ta) e tgcHm = tais o
d (o6L) b | SEE NOTE 2 = ta ()
le— t, (R) —=] typoL) = |= see wotE 2
SEE NOTE 2
State
Cycle 1 2 3 7 5
Wirite operation (nonmasked) L L H Don't care Valid data
Wirite operation with nonpersistent w/B L L L Write mask Valid data
Wirite operation with persistent w/B L L L Don't care Valid data
Load write mask on first falling edge of CASX or H L H Don't care Write mask
or the falling edge of WE, 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 TIMINGI(SEE NOTE 1)
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t
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———— SEE NOTE 2 # .
DOD-DQ1L5 DATA IN ) “ DATA OUT H DATA IN J/

le— tg(pcL) —=

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 CTAS to
select the desired write mode (normal, block write, etc.). '

2. Qutput 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-COLDOR-REGISTER-CYCLE TIMING (LATE-WRITE LDAD)
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FIGURE 4. Timing waveforms - continued.
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BLOCK-WRITE-CYCLE TIMING (EARLY-WRITE}
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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/0 write disable, 1 = /O write enable.

FIGURE 4. Timing waveforms - continued.

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

SIZE
STANDARD A 5962-94549
MICROCIRCUIT DRAWING
DEFENSE SUPPLY CENTER COLUMBUS
REVISION L
COLUMBUS, OHIO 42316-5000 S CEVEL SHEET 34

DSCC FORM 2234
APR 97

" Il 9004708 0026257 368 W

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




A

th (RWM)

fe—— th (WLG)

joog—

WE

tsu(Dar)

bao-ba1s

*Ll—— th(RDQ)
i
VV’V’V’
QR 2 &K

1|

—

|
L— tsu towL)
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th(SFR) |- thisFed
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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; | = 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

g t |
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me 71 | N\ I SEE NOTE 1
11 th(RWM) —! tsu (WCH) ——-—l— tsu (WRH)
= [T tsu R | — b =t sy (WCH)

WE @i ! W&x' AXLRILRLRLRLRLLAR, ERRRRRRRRLRLR,

| ‘ l— t -
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SEE NOTE 2

l-— Yth(WLD) —

SEE NOTE 2

- thirom tsupcLy
SEE NOTE 2
! th(RLD) —————=
Da0-0015 X 2 prod 3 QBRI

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 = 1/0O write disable, 1 = I/0 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
t from the falling edge of RAS.

2. RIER

ced to the first falling edge of CAS or the falling edge or WE, whichever occurs later.

FIGURE 4. Timing waveforms - continued.
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RAS-only refresh-cycle timing
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FIGURE 4. Timing waveforms - continued.
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CAS-BEFORE-RAS REFRESH- CYCLE TIMING
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State
Cycle

1 2 3
CAS-before-RAS refresh with option reset Don't care L H
CAS-before-RASB 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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—=1 MEMORY READ CYCLE
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FIGURE 4. Timing waveforms - continued.
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FULL-REGI

STER TRANSFER READ TIMING,

te (TRDY

EARLY-LDAD 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. AOD-A7: register tap point; A8: identifies the half of the transferred row.

4. Early-load operation is defined as th(TRG) min < th(rRG) < td(RLTH) min.

FIGURE 4. Timing waveforms - continued.
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FULL~REGISTER TRANSFER READ TIMING, REAL-TIME-LOAD OPERATION/LATE-LOAD OPERATION
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NOTES:
1.
data register are written into from the 256 corresponding columns of the selected row.

activated by a positive transition of SC.
3. AOD-A7: register tap point; A8: identifies the half of the transferred row.
4. Late-load operation is defined as td(THRH) <0ns.

FIGURE 4. Timing waveforms - continued.

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 paralle! from the memory array. The 256 locations in each

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
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SPLIT-REGISTER TRANSFER READ TIMING
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NOTE: AO0-A6: tap paint 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|; )

mRS N
tsu(TRGl——-' .
h (TRG)

tyscH)

- ty(scH) —-—
"tw(scuo’

tasa ta(sa

th(sHsQ) ——-—-—l Yh (SHSQ) ————I

tyiscH

ta sy

th (SHSQ) —-——-l

TRE XL LRI
e« ———to(sC) be(sc) —— =

s —M{: VALID OUT X VALID OUT

X, VALID 0uT

*l |"-tu(SE)
SE \

NOTES:

be put into the read mode by performing a transfer read cycle.

FIGURE 4. Timing waveforms - continued.

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

SIZE
STANDARD A 5962-94549
MICROCIRCUIT DRAWING
DEFENSE SUPPLY CENTER COLUMBUS
COLUMBUS, OHIO 42316-5000 REVISION 'éEVEL SHEET 40
DSCC FORM 2234 )
APR 97 I 9004708 0O2826L 390 WM

Power ed by I Criner.com El ectronic-Library Service CopyRi ght

2003




Serial-read timing (SE-controlled read)
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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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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
Same as line 1 1*, 7 A
4 Dynamic burn-in Required Required Required
(method 1015)
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 2,37, 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/ **see4d.4.1e. ‘

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

7/ See4.4.1d.

TABLE lIB. Delta limits at +25°C.

Device types
Test 1/ Al
U +10% of specified value in table |
ho 110% 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.

SIZE
STANDARD A 5962-94549
MICROCIRCUIT DRAWING
DEFENSE SUPPLY CENTER COLUMBUS
COLUMBUS, OHIO 42316-5000 REVISION LEVEL SHEET o

DSCC FORM 2234

APR 97 " EM 9004708 00282L8 1L3 WM

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



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
N groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformance inspection. Technology conformance inspection for classes Q and V shall be in accordance with MIL-PRF-
38535 including groups A, B, C, D, and E inspections and as specified herein except where option 2 of MIL-PRF-38535 permits
alternate in-line control testing. Quality conformance inspection for device class M shall be in 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 lIA herein.
b. 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; these tests shall have been fault graded in
accordance with MIL-STD-883, test method 5012 (see 1.5 herein).

d. O/V (latch-up) tests shall be measured only for initial qualification and after any design or process changes which may
affect the performance of the device. For device class M, procedures and circuits shall be maintained under document
revision level control by the manufacturer and shall be made available to the preparing activity or acquiring activity
upon request. For device classes 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 17 may be used for reference.

e. Subgroup 4 (Cn 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 IlA 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 test method 1005 of
MIL-STD-883.

b. Tp = +125°C, minimum.

c. Test duration: 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 preparmg activity upon request. The test circuit shall specify the

inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in test method 1005 of
MIL-STD-883.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table I|A 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 lIA 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 T = +25°C 15°C,
after exposure, to the subgroups specified in table IlA herein.

C. Whén specified in the purchase order or contract, a copy of the RHA delta limits shall be supplied.

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 in accordance with MIL-STD-973 using DD Form 1692,
Engineering Change Proposai.

6.3 Record of users. Military and industrial users should inform Defense Supply Center Columbus 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) 692-0525.

6.4 Comments. Comments on this drawing should be directed to DSCC-VA , Columbus, Ohio 43216-5000, or telephone
(614) 692-0674.
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6.5 Symbols, definitions, and fupnctional descriptions.

PIN DRAM Transfer SAM
AQ-A8 Row, column address Row address, tap point
CASL, Column-address strobe, DQ output enable | Tap address strobe
CASU
DQ DRAM data I/0, Write mask
DSF Block-write enable Split-register transfer enable
Write-mask-register load enable
Color register load enable
CAS-before-RAS (option reset)
RAS Row-address strobe Row-address strobe
SE SQ output enable,
QSF output enable
SC Serial clock
S5Q Serial data output
TRG DQ output enable Transfer enable
WE Write enable, write-per-bit enable
QSF Serial-register status
NC/GND | Make no external connection or tie to
system GND
Vee 5V supply 1/
VSS Ground 1/

a/ For proper device operation, all VCC 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. 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.
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6.5.2 Waveforms.

this drawing.

submitted to and accepted by DSCC-VA.

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

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
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APPENDIX

. FUNCTIONAL ALGORITHMS
10. SCOPE

10.1 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.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.
30. ALGORITHMS

30.1 Algorithm A (pattern 1).

30.1.1 OQutput high impedance (topg). This pattern verifies the output buffer switches to high impedance
(three-state) within the specified toFF 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 Vg < VouT < VoH after topp delay.

30.2 Algorithm B (pattern 2).

30.2.1 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 Vo at 4.5 V.
Step 3: Change Vg to 5.5 V.

Step 4. Read memory with background data.

Step 5: Load memory with background data complement.

Step 6: Change Vo to 4.5 V.

Step 7: Read memory with background data complement.

30.3 Algorithm C (pattern 3).

30.3.1 March data. This pattern tests for address uniqueness and 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: Wirite data in maximum address location.

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

Step 10: Write data complement in maximum address location.

Step 11: Repeat steps 6 and 7 for all other locations in the memory from maximum to minimum address.
Step 12: Read memory with data complement.
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APPENDIX
30.4 Algorithm D (pattern 4).

30.4.1 Refresh test (cell retention) +125°C only. This test is 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 tRgF (stop ali clocks).

Step 4: Read memory with background data.

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

30.5 Algorithm E (pattern 5).

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

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.

30.6 Algorithm F (pattern 6).

30.6.1 Page mode. This pattern verifies the Page mode for the memory. Itis 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.

30.7 Algorithm G (pattern 7).

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

Step 1: Perform 8 pump cycles.

Step 2: Load memory with background data.

Step 3: Perform 1024 TAS-before-RAS cycles while attempting to modify data.
Step 4. Read memory with background data.

30.8 Algorithm H (pattern 8).

30.8.1 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 SOURCE APPROVAL BULLETIN
DATE: 97-03-26 '

Approved sources of supply for SMD 5962-94549 listed below for immediate acquisition only and shall be added to MIL-HDBK-
103 and QML-38535 during the next revisions. 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 bulletin is superseded by the next dated revisions of MIL-HDBK-103 and QML-38535.

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

5962-9454901MXA 01295 SMJ55161-80GBM

5962-9454901MYC 01295 SMJ55161-80HKCM

5962-9454902MXX 3/ SMJ55161-70GBM

5962-9454902MYX 3/ SMJ556161-70HKCM

5962-9454903QXA 01295 SMJ55161-75GBM

5962-9454903QYC 01295 SMJ55161-75HKCM

1/ The lead finish shown for each PIN representing a hermetic
package is the most readily available from the manufacturer
listed for that part. The device manufacturers listed herein are
authorized to supply alternate lead finishes "A", "B", or "C" at
their discretion. Contact the listed approved source of supply
for further information.

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 of supply.

Vendor CAGE Vendor name
number and address
01295 Texas Instruments Incorporated

13500 N. Central Expressway
P.O. Box 655303
Dallas, TX 75265
Point of contact; 1-20 at FM 1788
Midland, TX 79711-0448

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