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1. SCOPE

1.1 Scope. This drawing documents three product assurance class levels consisting of space application (device class V),
high reliability (device classes M and Q), and nontraditional performance environment (device class N). 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. For device class N, the user is cautioned to assure that
the device is appropriate for the application environment.

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

5962 - 97545 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)
\Y

Drawing number
1.2.1 RHA designator. Device classes N, 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 Circuit function Access time
01 626162-15 512K word x 16 bit x 2 bank, synchronous DRAM 15 ns
02 626162-20 512K word x 16 bit x 2 bank, synchronous DRAM 20 ns
03 626162-12 512K word x 16 bit x 2 bank, synchronous DRAM 12 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
N Certification and qualification to MIL-PRF-38535 with a nontraditional

performance environment 1/
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 See figure 1 50 Ceramic dual flat pack
Y See figure 1 50 Plastic TSOP(Il) package

1/ A device outside the traditional performance environment; a plastic encapsulated microcircuit (PEM).
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1.2.5 Lead finish. The lead finish is as specified in MIL-PRF-38535 for device classes N, Q, and V or MIL-PRF-38535,
appendix A for device class M.

1.3 Absolute maximum ratings. 2/ 3/

Supply voltage range, (VCC) ..o ueeeereeeiariiie e es et s nnne e
Supply voltage range for output drivers, (Vcca)
Voltage range on any input Pin........ccooeveiei e
Voltage range on any output pin.........cccoeeeiee e
Short-circuit output current ...
Power dissipation..........oooiviiiiiieiiei e
Operating free-air temperature range, (TA) .....ccveereiriiieenieniriinens
Storage temperature range, (Tstg) ««eeeeeeeermimimirireriiie e
JUNCHION teMPErature, (Tu) .oveee et e
Thermal resistance, junction-to-case, (®Jc):

(03 T-1= 15 G RPN

1.4 Recommended operating conditions. 3/

Supply voltage range, (VCC) - e e ettt ittt
Supply voltage for output drivers, (Vcca)
SUPPIY VOIAGE, (VSS) «euuurreetieee et ee ettt ee e ettt e et ee e e eaeae e e e e sbne e eeens
Supply voltage for output drivers, (Vssa)......cocerreriiiiiieeniin e
High-level input voltage, (ViH) «..ooooeieiiiiiiee e

Low-level input voltage, (Vi)

-0.5Vdcto+4.6Vdc
-0.5Vdcto+4.6Vdc
-0.5Vdcto+4.6 Vdc
-0.5VdctoVec +0.5V dc
50 mA

1w

-55°C to +125°C

-65°C to +150C

+175°C

+5°C/W
+1°C/W

+3.135 Vdc to +3.465V dc
+3.135 Vdc to +3.465V dc 4/
0Vdc

0Vdc

+2.0V dcto Vec +0.3 Vdc
-0.3Vdcto+0.8Vdc

-55°C to +125°C

Operating free-air temperature, (Ta)

1.5 Digital logic testing for device classes N. Q. and V.

Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) ........cooiiiiiiiiiiiie s 100 percent
2. APPLICABLE DOCUMENTS

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

SPECIFICATION
DEPARTMENT OF DEFENSE
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.

STANDARDS

DEPARTMENT OF DEFENSE

MIL-STD-883 - Test Method Standard Microcircuits.
MIL-STD-973 - Configuration Management.
MIL-STD-1835 - Interface Standard For Microcircuit Case Outlines.

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 drawing are with respect to Vss.

4/ Vecca<Vcec +0.3 V.
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HANDBOOKS
DEPARTMENT OF DEFENSE

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

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

2.2 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 N, 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 N, Q, and V or MIL-PRF-38535, appendix A and herein for device class M.

3.2.1 Case outline(s). The case outline(s) shall be in accordance with 1.2.4 herein and figure 1.

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

3.2.3 Truth table(s). The truth table(s) shall be as specified on figure 3.

3.2.4 Qutput load circuit. The output load circuit shall be as specified on figure 4.

3.2.5 Timing waveforms. The timing waveforms shall be as specified on figure 5.

3.2.6 Functional tests. Various functional tests used to test this device are contained in the appendix. If the test patterns
cannot be implemented due to test equipment limitations, alternate test patterns to accomplish the same results shall be
allowed. For device class M, alternate test patterns shall be maintained under document revision level control by the
manufacturer and shall be made available to the preparing or aquiring activity upon request. For device class Q and V,
alternate test patterns shall be under the control of the device manufacturer’'s Technology Review Board (TRB) in accordance
with MIL-PRF-38535 and shall be made available to the preparing or aquiring activity upon request.

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 IA and shall apply over the
full ambient operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table Il. The electrical
tests for each subgroup are defined in table IA.

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 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 N, 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.
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3.5.1 Certification/compliance mark. The certification mark for device classes N, 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 N, 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 N, 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 Cettificate of conformance. A certificate of conformance as required for device classes N, 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 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 N, 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 N, 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 Il 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 Il herein.
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TABLE IA. Electrical performance characteristics.

Test Symbol Test conditions 1/ Group A Device Limits Unit
-55°C < Ta < +125°C subgroups type
+3.135V < Vce < +3.465V
unless otherwise specified Min Max
High-level output voltage Vo lon = -2 mA 1,2,3 ALL 2.4
Low-level output voltage VoL loL = +2 mA 1,2,3 ALL 0.4
Input current (leakage) I 0V<V <Vcc 1,2,3 ALL +10 | pA
All other pins = 0 V to Vcc
Output current (leakage) lo 0V < Vo <Vcea 1,2,3 ALL +10 | pA
Output disabled
Average read or write lcct Burst length = 1, trc = treMIN,
current |OH/|OL =0 mA,
One bank activated 2/
1,2,3 01 75 | mA
Read latency = 2 02 70
03 85
01 95
Read latency = 3 02 85
03 100
Precharge standby current | lcczp CKE < VILMAX, tck = MIN 3/ 1,2,3 ALL 21 mA
in power-down mode
lcczrs CKE & CLK < VILMAX, tck = o0 4/ 1,2,3 ALL 2| mA
Precharge standby current lccan CKE > VHMIN, tck = MIN 3/ 1,2,3 01 35 | mA
in hon power-down mode 02 30
03 40
lccans CKE > ViHMIN, CLK < V,LMAX, 1,2,3 ALL 2 mA
tck = 4/
Active standby current in lccse CKE < VILMAX, tck = MIN, 1,2,3 ALL 10 | mA
power-down mode One bank activated 3/
lccaps CKE & CLK < ViILMAX, tck = o 1,2,3 ALL 10 | mA
One bank activated 4/
Active standby current in lecan CKE = VHMIN, tck = MIN 1,2,3 01 45 | mA
non power-down mode One bank activated 3/ 02 40
03 55
lccans CKE > ViHMIN, CLK < V| LMAX, 1,2,3 ALL 15| mA
tck = o0, One bank activated 4/
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics - continued.

Test Symbol Test conditions 1/ Group A | Device Limits Unit
-55°C < Ta < +125°C subgroups | type
+3.135V < Vcc < +3.465V
unless otherwise specified Min | Max
Burst current lcca Continuous burst, lon/loL = 0 mA, 5/
All banks activated, ncco = One cycle
1,2,3 01 130
Read latency = 2 02 110 mA
03 165
01 175
Read latency = 3 02 150
03 210
Auto refresh lees trc = treMIN
1,23 01 100 | MA
Read latency = 2 02 80
03 120
01 100
Read latency = 3 02 80
03 120
Input capacitance, CLK input | Cys) f = 1MHz, bias on pin under test =0 V, 4 Pkg
all other pins are open, Al X 8.0 | oF
Ta=+25°C, See 4.4.1e 6/
Y 6.0
Output capacitance, address | Cjac 4
. . Al | X 8.0
and control inputs: Ao-A11, pF
CS, DQMx, RAS, CAS, W v 6.0
Input capacitance, CKE input | G; 4
p p p i(E) Al | x 8.0
pF
Y 6.0
Output capacitance Co 4
Al | X 10.0 F
p
Y 9.0
Functional test See 4.4.1c 7,8A,8B All L H
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics - continued.

Test Symbol Test conditions 1/ Group A | Device Limits Unit
-55°C < TA < +125°C Subgroups type
+3.135V < Vcc < +3.465V
unless otherwise specified Min | Max
Cycle time, CLK (system tek See figures 01 20 ns
clock) 4 and5. 7/
02 30
Read latency = 2 910,11 03 15
01 15
02 20
Read latency = 3 03 12
Pulse duration, CLK (system tekH See figures and 4 and 5. 7/ 9,10,11 4 ns
clock) high Al
Pulse duration, CLK (system | tckL 9,10,11 4 ns
clock) low Al
Access time, CLK 1 to data tac See figures and 4 and 5. 7/ 8/
out
9,10,11 01 15| M
02 20
Read latency = 2 03 9
01 9
02 10
Read latency = 3 03 8
Delay time, CLK to DQ in tz See figures 4 and 5. 7/ 9/ 9,10,11 All 0 ns
the low-impedance state
Delay time, CLK to DQ in thz See figures and 4 and 5. 7/ 10/
the high-impedance state
9,10,11 01 14 ns
02 15
Read latency = 2 03 8
01 11
02 12
Read latency = 3 03 8
Setup time, data input tos See figures 4 and 5. 7/ 9,10,11 01,02 4 ns
03 3
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics - continued.

Test Symbol Test conditions 1/ Group A | Device Limits Unit
-55°C < Ta < +125°C subgroups | type
+3.135V < Vce < +3.465V
unless otherwise specified Min Max
Setup time, address tas See figures 4 and 5. 7/ 9,10,11 01,02 4 ns
03 3
Setup time, control input tes 9,10,11 01,02 4 ns
(CS, DQMx, RAS, CAS, W)
03 3
Setup time, CKE (suspend tces 9,10,11 01,02 4 ns
entry/exit, power-down entry)
03 3
Setup time, CKE (power- tcesp See figures 4 and 5. 7/ 11/ 9,10,11 All 10 ns
down/self-refresh exit)
Hold time, CLK T to data out | ton See figures 4 and 5. 7/ 9,10,11 01,02 2 ns
03 1.5
Hold time, data input toH 9,10,11 01,02, 2 ns
03
Hold time, address taH 9,10,11 01,02, 2 ns
03
Hold time, control input (C_S, ten 9,10,11 01(’)032’ 2 ns
DQMx, RAS, CAS, W)
Hold time, CKE tcen 9,10,11 01,02, 2 ns
03
REFR command to ACTV, tre 9,10,11 ns
MRS, or REFR command; 01 120
ACTV command to ACTV,
MRS, or REFR command 02 160
03 96
ACTV command to DEAC or tras 9,10,11 ns
DCAB command 01 75 [ 100K
02 100 | 100K
03 60 | 100K
ACTV command to READ or | trcp See figures 4 and 5. 7/ 12/ 9,10,11 ns
WRT command 01 30
02 40
03 24
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics - continued.

Test Symbol Test conditions 1/ Group A |Device Limits Unit
-55°C < Ta < +125°C subgroups | type
+3.135V < Vce < +3.465V
unless otherwise specified Min Max
DEAC or DCAB command to | trp See figures 4 and 5. 7/ 9,10,11 ns
ACTV, MRS, or REFR o1 45
command
02 60
03 36
Final data out of READ-P tapr 9,10,11 All device types ns
operation to ACTV, MRS, or tre + ("EP X tck)
REFR command
Final data in to WRT-P tapw 9,10,11 All device types s
operation to ACTV, MRS, or tre + tck
REFR command
Final data in to DEAC or trwL 9,10,11 ns
DCAB command 01 30
02 40
03 24
ACTV command for one bank | trrp 9,10,11 ns
to ACTV command for the 01 30
other bank
02 40
03 24
Transition time, all inputs tr . 9,10,11 ns
See figures 4 and 5. 7/ 13/ All 1 5
Refresh interval tRer . 9,10,11 ms
See figures 4 and 5. 7/ All 32
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics - continued.
Test Symbol Test conditions 1/ Group A |Device Limits Unit
-55°C < Ta < +125°C subgroups | type
+3.135V < Vce < +3.465V
unless otherwise specified Min | Max
Final data out to DEAC or "EP 7/ 14/
DCAB command
Read latency = 2 9,10,11 All -1 cycles
Read latency = 3 All -2
DEAC or DCAB interrupt of "HzP 7/ 14/
data-out burst to DQ in the
high-impedance state
Read latency = 2 9,10,11 All 2 cycles
Read latency = 3 All 3
READ or WRT command to "CCD 7/ 14/ 9,10,11 All 1 cycles
interrupting STOP, READ,
WRT, DEAC, or DCAB
command
Final data in to READ or "CWL 9,10,11 All 1 cycles
WRT command in either
bank
WRT command to first data "WCD 9,10,11 All 0 0 | cycles
in
ENBL or MASK command to "DID 9,10,11 All 0 0 | cycles
data in
ENBL or MASK command to "DOD 9,10,11 All 2 2 | cycles
data out
HOLD command to "CLE 9,10,11 All 1 1 | cycles
suspended CLK edge;
HOLD operation exit to entry
of any command
MRS command to ACTV, "RSA 9,10,11 All 2 cycles
REFR, or MRS command
DESL command to control "CDD 9,10,11 All 0 0 | cycles
input inhibit
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics - continued.

1/ All specifications apply to the device after power-up initialization. All control and address inputs must be stable and valid.

2/ Control and address inputs change state only twice during trc.

3/ Control and address inputs change state only once every 2 X tck.

4/ Control and address inputs do not change (stable).

5/ Control and address inputs change state only once every cycle.

6/ This test is performed at initial characterization and after any design or process changes.

7/ All references are made to the rising transition of CLK unless otherwise specified.

8/ tac is referenced from the rising transition of CLK that precedes the data-out cycle. For example, the first data out tac is
referenced from the rising transition of CLK that is one cycle before read latency for the READ command. An access time
is measured at output reference level 1.4 V.

9/ tizis measured from the rising transition of CLK that is one cycle before read latency for the READ command.

10/ thz (max) defines the time at which the outputs are no longer driven and is not referenced to output voltage levels.

11/ See figure 5, READ BURST waveform.

12/ For read or write operations with automatic deactivate, treo must be set to satisfy minimum tras.

13/ Transition time (rise and fall) should be a minimum of 1 ns and a maximum of 5 hs measured between ViuMIN and
ViLMAX. This is ensured by design but not tested.

14/ A CLK cycle can be considered as contributing to a timing requirement for those parameters defined in cycle units only
when not gated by CKE (those CLK cycles occurring during the time when CKE is asserted low).
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FIGURE 1. Case outline.
STANDARD SIZE
MICROCIRCUIT DRAWING A 5962-97545
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43216-5000 c 13

DSCC FORM 2234
APR 97

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




Case Y

e

b
I‘H}l.oos (0.16) )|

DEFENSE SUPPLY CENTER COLUMBUS
COLUMBUS, OHIO 43216-5000

C

ANOOHAANNOAAAAANOOAAAAAEARS
50 26
E
E1
@]
L1 25 )
OO0 dH0d80000008088880H
D1
SEE DETAIL A
_LI 1 SEATING | ~ = 1
A ¥ PLANE i /- N,
l Al
[2].004(0.10)]
C —‘ —
GAGE PLANE g I 2/ i
‘q L L A3
L1
DETAIL A
Dimension Millimeters Dimension Millimeters
Min Max Min Max
A 1.20 D1 20.85 | 21.05
A1 .00 .00 E 11.56 | 11.96
A3 .25 E1 10.06 | 10.26
b 30 | .45 e .80 BSC
C .15 nom. L1 40 | .60
o 0° to 5°
FIGURE 1. Case outline - continued.
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Device types ALL Device types ALL
Case outlines X, Y Case outlines X, Y
Terminal nhumber Terminal symbol Terminal nhumber Terminal symbol
1 Vce 26 Vss
2 DQO 27 A4
3 DQ1 28 A5
4 Vssa 29 A6
5 DQ2 30 A7
6 DQ3 31 A8
7 Veea 32 A9
8 DQ4 33 NC
9 DQ5 34 CKE
10 Vssa 35 CLK
11 DQ6 36 DQMU
12 DQ7 37 NC
13 Vcea 38 Vcea
14 DQML 39 DQs8
15 W 40 DQ9
- 41 Vssa
16 CAS 42 DQ10
17 % 43 DQ11
— 44 Veea

18 cs 45 DQ12
19 Al1 46 DQ13
20 A10 47 Vssa
21 A0 48 DQ14
22 Al 49 DQ15
23 A2 50 Vss
24 A3
25 Vee

FIGURE 2. Terminal connections.
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Basic command truth table 1/
STATE OF
COMMAND BANKS | CS | RAS | CAS | W [ A11 | A0 A9-A0 MNEMONIC
Mode register set T =deac L L L L X X A9 =V
B = deac A8-A7=0 MRS
A6-A0=V
Bank deactivate (precharge) X L L H L BS L X DEAC
Deactivate all banks X L L H L X H X DCAB
Bank activate/row-address entry SB = deac L L H H BS \4 Vv ACTV
Column-address entry/write SB = actv L H L L BS L \ WRT
operation
Column-address entry/write SB = actv L H L L BS H \' WRT-P
operation with auto-deactivate
Column-address entry/read SB = actv L H L H BS L \ READ
operation
Column-address entry/read SB = actv L H L H BS H \ READ-P
operation with auto-deactivate
No operation X L H H H X X X NOOP
Control-input inhibit/no operation X H X X X X X X DESL
Auto refresh 2/ T =deac L L L H X X X REFR
B = deac
1/ For execution of these commands on cycle n.
- CKE (n-1) must be high, or
- tcesep must be satisfied for power-down exit, or
- tces and ncLe must be satisfied for clock-suspend exit.
DQMx(n) is irrelevant
2/ Auto-refresh entry requires that all banks be deactivated or in an idle state prior to the command entry.
Legend:
n = CLK cycle nhumber
L = Logic low
H = Logic high
X = lrrelevant, either logic low or logic high
V = Vald
T = BankT
B = BankB
actv = Activated
deac = Deactivated
BS = Logic high to select bank T; logic low to select bank B
SB = Bank selected by A11 at cycle n
FIGURE 3a. Truth table.
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Clock-Enable (CKE) Command Truth Table 1/

COMMAND STATE OF BANK(S) CKE [ CKE Cs RAS | CAS | W | MNEMONIC
(n-1) (n) (n) (n) (n) (n)
Power-down entry on T = no access operation 3/
cycle (n+1) 2/ B = no access operation 3/ H L X X X X PDE
T = power down
Power-down exit 4/ B = power down L H X X X X
CLK suspend on cycle T = access operation 3/
(n+1) B = access operation 3/ H L X X X X HOLD
CLK suspend exit on cycle T = access operation 3/
(n+1) B = access operation 3/ L H X X X X

1/ For execution of these commands, A0-A11 (n) and DQMx (n) are don’t care.

2/ On cycle n, the device executes the respective command (listed in Figure 3a). On cycle (n+1), the device enters power-
down mode.

3/ Abank is no longer in an access operation one cycle after the last data-out cycle of a read operation, and two cycles after
the last data-in cycle of a write operation. Neither the PDE nhor the HOLD command is allowed on the cycle immediately
following the last data-in cycle of a write operation.

4/ If setup time from CKE high to the next CLK high satisfies tcesr , the device executes the respective command (listed in
figure 3a). Otherwise, either a DESL or a NOOP command must be applied before any other command.

Legend:
n = CLK cycle number
L = Logic low
H = Logic high
X = Don’t care
T = Bank T
B = Bank B
deac = Deactivated
FIGURE 3b. Truth table - continued.
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Data Mask (DQM) Command Truth Table. 1/

COMMAND STATE OF BANK(S) DQML

(n) (n) (n)

DQMU 2/ DATA IN DATA OUT

MNEMONIC

T = deac
and X N/A Hi-Z
B = deac

T = actv
and

B = actv X N/A Hi-Z

(no access operation) 3/

T = write
Data-in enable or L \") N/A
B = write

ENBL

T = write
Data-in mask or H M N/A
B = write

MASK

T =read
Data-out enable or L N/A v
B = read

ENBL

T =read
Data-out mask or H N/A Hi-Z
B = read

MASK

1/ For execution of these commands on cycle n
- CKE (n) must be high, or
- tcesp must be satisfied for power-down exit, or
- tces and ncLe must be satisfied for clock suspend exit.

C_Sn, RASnh, CASn, W n, and AO0-A11 are irrelevant.

2/ DQML controls DO-D7 and Q0-Q7. DQMU controls D8-D15 and Q8-Q15.

following the last data-in cycle of a write operation.

3/ Abankis no longer in an access operation one cycle after the last data-out cycle of a read operation, and two cycles after
the last data-in cycle of a write operation. Neither the PDE nor the HOLD command is allowed on the cycle immediately

Legend:
n = CLK cycle number
L = Logic low
H = Logic high
X = Don’t care
\ = Valid
M = Masked input data
N/A = Not applicable
T = Bank T
B = Bank B
actv = Activated
deac = Deactivated
write = Activated and accepting data in on cycle n.
Read = Activated and delivering data out on cycle (n+2).
FIGURE 3b. Truth table - continued.
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TESTER PIN <f>IOL |
ELECTRONICS :
! QUTPUT
1.4V ——O UNDER
. TEST
C (=50 pF 1~
toH —
FIGURE 4. Qutput load circuit.
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READ BURST INTERRUPTED BY READ COMMAND

I_—_I_ncc[):UNE CYCLE
| |

READ COMMAND OUTPUT BURST FOR THE
AT COLUMN ADDRESS CO INTERRUPTING READ
COMMAND BEGINS HERE
INTERRUPTING
READ COMMAND
AT COLUMN ADDRESS C1

kA ONLF S A L L S

|
DQ < co X C1 X C1+1 X C1+2

a) Interrupted on odd cycles.

I——nCCD=TN0 CYCLE

CLK
READ COMMAND INTERRUPTING OUTPUT BUR|ST FOR THE
AT COLUMN ADDRESS CO READ COMMAND INTERRUPTING READ
AT COLUMN ADDRESS C1i COMMAND BEGINS HERE

DQ < co X Co+1 X c1 X C1+1

b) Interrupted on even cycles.

READ BURST INTERRUPTED BY WRITE COMMAND

ncep=FIVE CYCLE ,i

CLK
|

READ COMMAND INTERRUPTING
WRT COMMAND

Da Q —— b X

DaMx XXX / SEE NOTE B \

NOTES: 1. For the purposes of these examples, assume read latency = 3, and burst length = 4.
2. DQMx must be high to mask output of the read burst on cycles (nceo - 1), neep, and (neep + 1).

FIGURE 5. Timing waveforms.
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READ BURST INTERRUPTED BY DEAC COMMAND

-~ nccp=TWO CYCLES |——n,.,zp

INTERRUPTING
READ COMMAND DEAC/DCAB
COMMAND
| v \
DQ { >< 0 )

NOTE: For the purposes of these examples, assume read latency = 3, and burst length = 4.

FIGURE 5. Timing waveforms - continued.

STANDARD SIZE
MICROCIRCUIT DRAWING A 5962-97545
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43216-5000 c 21
DSCC FORM 2234
APR 97

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



WRITE BURST INTERRUPTED BY READ COMMAND

— nccp=ONE CYCLE

e/ NLA A S S S S A

WRT READ
COMMAND COMMAND

o0 (7 (o XX

a) Interrupted on odd cycles.

——-I nccp=TWO CYCLES I-—

e/ NLA L L S LS

WRT READ
COMMAND COMMAND

|
po——— o X Db ) | { a X d

b) Interrupted on even cycles.

NOTE: For these examples, assume read latency = 3, burst length = 4.

WRITE BURST INTERRUPTED BY WRITE COMMAND

ncep=THO CYCLES

WRT COMMAND INTERRUPTING
AT COLUMN WRT COMMAND
ADDRESS CO AT COLUMN ADDRESS C1
| |
DQ co X Co+1 X c1 X C1+1 X c1+2 X C1+3 >7

NOTE: For this example, assume burst length = 4.

WRITE BURST INTERRUPTION

INTERRUPTING EFFECT OR NOTE ON USE DURING WRITE BURST
COMMAND
READ, READ-P | Data that was input on the previous cycle is written; no further data inputs are accepted (see figure 5, WRITE
BURST INTERRUPTED BY READ COMMAND).

WRT, WRT-P The new WRT (WRT-P) command and data inputs immediately supercede the write burst in progress (see

figure 5, WRITE BURST INTERRUPTED BY WRITE COMMAND).

DEAC, DCAB The DEAC/DCAB command immedialely supercedes the write burst in progress. DQMx must be used to

mask the DQ bus such that the write recovery specification (trwL) is not violated by the interrupt (see figure 5,
WRITE BURST INTERRUPTED BY DEAC/DCAB COMMAND).

STOP The data on the input pins at the time of the burst-STOP command is not written; no further data is accepted.
The bank remains active; however, a new read or write command cannot be entered for at least nesp cycles
after the STOP command (see figure 5, WRITE BURST INTERRUPTED BY STOP COMMAND).

FIGURE 5. Timing waveforms - continued.
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WRITE BURST INTERRUPTED BY DEAC/DCAB COMMAND
I——ncc[):THREE CYCLES——I

I
| INTERRUPTING
WRT COMMAND DEAC OR DCAB
| COMMAND

v/ N_F N S S S

pa——~ o X D XIGNUREDXIGN(I]RED>

NOTE: For these examples, assume burst length = 4.

FIGURE 5. Timing waveforms - continued.
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INPUT-ATTRIBUTE PARAMETERS

- tcKH|——

——ItCKL

cL W T

DQ,A0-A11,CS,RAS, 3% 7,/

CAS ,W,DQMx , CKE ’l
Or ] |-

tDs'tAs'tcs't[:Es—I— — —'—tDH'tAH'tCH'tCEH

tpsetas tes tees teEsp —|— e ’I—tDH'tAH'tCH'tCEH

DQ,A0-A11,CS,RAS, g X‘\
CAS,W,DQGMx , CKE
LtT

-]

FIGURE 5. Timing waveforms - continued.
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OUTPUT PARAMETERS

READ LATENCY ——

-

ACTV
COMMAND

t 2z
XXX XXKXKRYKKXRKKXKIKR)
D0 R XRS5

AN

READ
COMMAND

.

thz

@{_

: : r(4
27

COMMAND TO COMMAND PARAMETERS

L4

N

READ, WRT ncep READ,READ-P,WRT,WRT-P,DEAC,DCAB

DESL "cpD COMMAND DISABLE
ACTV | tras ={ DEAC,DCAB

ACTV,REFRle—— tpe — &l ACTV, MRS, REFR
ACTVjee——  tRep—— =l READ,READ-P, WRT,WRT-P

DEAC,DCAB trp ACTV,MRS,REFR
ACTV trRRD »{ ACTV (DIFFERENT BANK)

MRS |let————— "RgA ——=={ ACTV, MRS

FIGURE 5. Timing waveforms - continued.
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READ FOLLOWED BY DEACTIVATE

- "HZP————— =
NEp *i
CLK }[__\\__J/F_W\;_g/r__\\__]{__\\__J/r_ﬂ\\__j[__\\__J¥r_ﬂ\L__//
| |
READ DEAC OR
COMMAND DCAB
| COMMAND tyz
| |
/
DQ ( a >< Q )( Q)

NOTE: For this example, assume read latency = 3, and burst length = 4.

READ WITH AUTO-DEACTIVATE

= t APR -1
cLK 7{__j\L__//__ﬂ\x__//__w\g__fl__\\__———ﬁ+————J \/
READ-P FINAL DATA OUT ACTV, MRS, OR

COMMAND REFR COMMAND
DQ | { Q N |

NOTE: For this example, assume read latency = 3, and burst length = 1.

WRITE FOLLOWED BY DEACTIVATE

|-—-" ch-—l—— t RNL4—|
CLK //__\\L__7[__W\L__j[__w\k—————%—————j \/
WRT WRT DEAC OR DCAB
COMMAND  COMMAND COMMAND

DQ —————4( D >< D >

NOTE: For this example, assume burst length = 1.

FIGURE 5. Timing waveforms - continued.
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WRITE WITH AUTO-DEACTIVATE

I—- n ch-—l—— t APN——I
WRT WRT-P ACTV,MRS,OR
COMMAND  COMMAND REFR COMMAND

DQ—<D><D>

DQ MASKING
"pop
I-—— n DDD—4_| i t RWL i
CLK
| | !
DEAC OR
READ WRT DCAB
COMMAND COMMAND COMMAND
l 1
DQ 0 —— D X IGNORED X IGNORED XTGNORED
ENBL MASK MASK MASK ENBL MASK MASK
COMMAND COMMAND COMMAND COMMAND COMMAND COMMAND  COMMAND
RRXXXXKKKCKRI0
DQMx m_ / LB

NOTE: For this example, assume read latency = 3, and burst length = 4.

CLK-SUSPEND OPERATION

i i
|

D(J:>< pa X oa X “ DO X oo )C

tCEsl—- tr:Esl—-
- tcEH —-=ttcen

CKE X p 4

FIGURE 5. Timing waveforms - continued.
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LAST DATA-IN |

POWER-DOWN OPERATION

SATISFIED

EXIT
POWER-DOWN

MODE IF t IS

CESP
(NEW
COMMAND)

7{

CLK IS DON'T

WRT LAST CARE , BUT

(WRT-P) DATA-OUT MUST BE

OPERATION  READ STABLE
(READ-P] ENTER  BEFORE CKE

OPERATION POWER-DOWN HIGH
MODE
CKE |
X
tcen i tees

"'CESP—I-——

_ | . DESL OR NOOP
LASTlﬂsgA ol CLEA§2'33¥ T COMMAND
(WRT-P) DATA-OUT MUST BE ONLY IF tpesp
OPERATION _READ STABLE IS NOT EXIT
(READ—P) ENTER  BEFORE CKE SATISFIED poWER-DOWN
OPERATION POWER-DOWN HIGH MODE (NEW
MODE COMMAND)
X ) £
teen ! tees L—tCESP——
FIGURE 5. Timing waveforms - continued.
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ACTV T READ T DEAC

READ BURST (READ LATENCY = 3,BURST LENGTH =

T

4)

V‘V‘V‘V‘V’V’V.V’V’V‘V‘V‘V‘V‘V‘V
ALK

KO

.V’V’V’VOV‘V’V‘V‘V V’V V’V’
a10 SRR ro YRR | SRR

W L/

.V \/ V.V.V‘V V’
RS

RXXRRX

$.4.0.0.0.0.¢,
a11 XX | R | IR | BRI
D e e
cs B I I e

CKE§§Y

NOTE: This example illustrates minimum trcp and nep for device type 01 at 66 MHz.

BURST BANK ROW BURST CYCLE (see note)
TYPE
(D/Q) (B/T) ADDR a b c d
Q T RO CO CO + 1 CO +2 CO0+3

FIGURE 5. Timing waveforms - continued.

NOTE: Column-address sequence depends on programmed burst type and starting column address CO.
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WRITE BURST (BURST LENGTH = 8)

ACTV T WRT T DEAC T

| | |

2 XXX XXX D

Dot oo

s N\ |/ L/

s L/
\

W / ]/
10 TR 0 YR, | SRR | 8
a1 R | Y | R R BBy | %
R T S S
cs B I N I

CKEgy

NOTE: This example illustrates minimum trep and trwi for device type 01 at 66MHz.

BURST BANK ROW BURST CYCLE (see note)
TYPE
(D/Q) (B/T) ADDR a b [+ d e f g h
D T RO (&0) CO+ 1 C0Q+2 C0+3 CO+4 C0+5 CO+6 CO0+7

NOTE: Column-address sequence depends on programmed burst type and starting column address CO.

FIGURE 5. Timing waveforms - continued.
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WRITE-READ BURST (READ LATENCY = 3,BURST LENGTH = 2)

ACTV B WRT B READ B DEAC B

| | | |

DQ Ca X b)) @@—
D AM > XXKKERRIILILLIIKKL m m
RAS \ _/ \__/
CAS N

/U

-/ L/
SR8 | RRRRRRRRRRKS

SR | S8 | 43333333888

0 XX ¢

3333

‘V‘V’V’V V’V. V‘V‘V‘V’V‘V‘V’V’V‘V‘V V‘V’V
1 RRRRREERRKARK

A

S8 | SRRRRRRRRRRKS

CKEQSY

NOTE: This example illustrates minimum trco and ner for device type 01 at 66MHz.

BURST BANK ROW BURST CYCLE (see note)

TYPE

(D/Q) (B/T) ADDR a b c d
D B RO co CO + 1
Q B RO C1 C1 + 1

NOTE: Column-address sequence depends on programmed burst type and starting column address GO and C1.

FIGURE 5. Timing waveforms - continued.
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DQMx x:xxxxxxxx OO

READ-WRITE BURST WITH AUTOMATIC DEACTIVATE (READ LATENCY = 3, BURST LENGTH

ACTV T READ T

WRT-P T

8)

| | |
TAVAVAVAV AVAVAVAVAVAVAVAVAVAVAVAN AVAVAVAVAVAVAVAVA

b 2 X2 X e XIX e XF X X P )—C XX XX X X e XP)

AXXXXXXXAXXXRXXXXAXXXN

XO0000000000000000000,

AR

S

s \/

CAS

1/

W

OO00000O0OOO0OO00OOOOOOO0OOOOCOOO00OOOCOOOOOO0OOOOOONXY
B e

¢
0?0:QtOt0t’t’t’t’t’t’t‘t’t”‘t”.’0t0t0t"0t"0t’t’t.t0:0:0:0’0’0’0’0’0’0’0?0:0:0:0’

cs A

QOOOO0OOOOOOOOOO00OO0OOOOOO0OCOCONOOONOOOO0OOOONOOOOO000

(XXX 000X X OO XXX X0 OOOCXXX X X00OOCXXXXXXX)

OOO000OCTOOCTOCTOOCTOOODOOTTO000CTO00COSOOT00O00T00
0 IS AAEIEIOOSEEANUA, C1

’0’0’0’0.0’0’0’0’0.0.0.0.0’0’0.0.0‘0’0’0’0'0’0’0’0.0.0’0’0‘0’0‘0'0’0’0'0 X 0’0 QOOOXXXX) 0.0’0‘0'0’0’

OO0OO00000OON0

O

COO000000000000000000000OOCOOO0OOO00OOONX
R R

Y Y Y Y Y Y Y YWY Y YY Y Y Y YYYYYY YYYYYYYYYYY
0‘0’0’0‘0’0’0‘0‘0‘0‘0‘0‘0‘0‘0’0‘0’0‘0‘0’0’0‘0’0‘0‘0‘0‘0.0‘0‘0.0‘0‘0‘0‘0‘0‘0‘0’0‘0’0‘0

CKEW

NOTE: This example illustrates minimum trcp for device type 01 at 66MHz.

BURST
TYPE
(D/Q)

BANK ROW

(B/T) ADDR a b c d e f

BURST CYCLE (see note)

g h i j k |

n 0 p

Q
D

T RO
T RO

CO0 CO0+1 CO+2 CO0+3 CO0+4 CO+5 C0+6 CO+7

C1 C1+1 C1+2 C1+3 C1+4 C1+5 C1+6 C1+7

NOTE: Column-address sequence depends on programmed burst type and starting column address CO and C1.

FIGURE 5. Timing waveforms - continued.
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READ BURST - SINGLE WRITE WITH AUTOMATIC DEACTIVATE (READ LATENCY = 3, BURST LENGTH = 8)

ACTV T READ T WRT-P T

I I

DMx JRRR R RRRRIN ARRRRRTIN

00 <_J_\

"/

OB

mo\l/

EE \/ \

/

OOOOOOOOOOOOOOOOOOOOOOOOO000000000000N0ONNNONRNNNNNNNNXY
XA

XX XX XXX

N

BB

DN
s R | R
AD-A9 Wm@o R XXX XXX KX XXAXAATON C

$ALELILOE00 0000000000000 000 0000000000 0.0000.00.00.00.0000.4.40.¢
s R0

’0’0‘0’0'0.0‘0’0.0‘0‘0.0‘0.0‘0.0’0‘0’0.0’0.0.0’0’0’0‘0.0.0.0‘0’0’000‘0.0‘0’0.0‘0‘0’0’0.0‘0’0‘0.0‘0.0‘0‘0'0.0’0‘

N K

T T T T
1 AN

OO A A XN

CKEW

NOTE: This example illustrates minimum trcp for device typ

e 01 at 66MHz.

BURST BANK ROW BURST CYCLE (see note)
TYPE
(D/Q) (B/T) ADDR a b c d e f g h i
Q T RO Co CO+1 Co+2 CO0+3 Co+4 CO+5 CoO+6 CO+7
D T RO C1
NOTE: Column-address sequence depends on programmed burst type and starting column address CO and C1.
FIGURE 5. Timing waveforms - continued.
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ACTV B READ-

READ BURST - FULL PAGE (READ LATENCY = 3,BURST LENGTH = 256)
PB

ANAAANANNNAAANAANANNNANANANAANNN

.
DQMx XXX .
w\|/
o \\/
" )

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.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‘v.v‘v’v.v.v‘v‘v".v'v b XX XXX XXXY
R AN

X KK K K A XX KX XXX XXXy
BN

0

X

XXX X X X X X XXX ﬁv OO

'YVYVV'VVVVYV'VV"VYV'V'V'V'Y'VV'VVVYVVVVVYVYVYVYV'VVV'Y'V'YVVVYVYVVVVVVVVVYV'VYYV'Y'VVV' NSNS YWY
OO AN 0:0:0:{0:0:0:0:0:0:0:0:020:0:0:{0}:0:0

£
7

NOTE: This example illustrates minimum trep for device type 01 at 66MHz.

BURST BANK ROW
TYPE

BURST CYCLE (see note)

(D/Q) (B/T) ADDR | a b c d e f g h i Jj k |l mn o p q r s .
Q B RO CO0 CO+1 CO+2 C0+3 CO0+4 CO+5 CO0+6 CO+7 255
NOTE: Column-address sequence depends on programmed burst type and starting column address CO.
FIGURE 5. Timing waveforms - continued.
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TWO-BANK ROW-INTERLEAVING READ BURSTS WITH AUTOMATIC DEACTIVATE
(READ LATENCY = 3,BURST LENGTH = 8)

ACTV B READ-P B ACTV T READ-P T ACTV B READ-P B ACTV T

I I I I I I I

g 2.0 000000080060 00000¢C

DM R

ms \l/ \/ L/ \l/
cAs \/ \/ \|/

VYV Y IYYYYYIYYYY \
0‘0.0‘0.0‘0.0‘O‘Q’0‘0‘0’0.0.0.0‘0.0‘0‘0.0‘0’.000

\ CRRXRRRRXRXRRRRXXXRRRRON
OB

OO

G

s NI

\OO00000000000000000/
e Gy

.......... e m—
)

OOy VOTIITTY g
GORAAAAXEANARIA

LOOOOOOOOOOO0OOOOOO0NNXX OOOOA0000OOAO000OOO00000 COOOOO000OOO000000(/
DG R R Rt e XD C2 R R

,,,,,,,,,,
0’0’o’o’o’o’o’o’o’o’o’o’o’0’0’o’o’o’o’o’o’o’o’o’o"\

R R R R AR
AN m

0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0"0
A

OOVOOOUOOOO00O00

NOTE: This example illustrates minimum trep for device type 01 at 66MHz.

BURST BANK ROW BURST CYCLE (see note)

TYPE

(D/Q) (B/T) ADDR | a b c d e f g h i i k
Q B RO C0 CO0+1 CO0+2 C0+3C0+4 CO+5 CO+6 CO+7
Q T R1 C1 Ci+1 C1+42
Q B R2

BURST BANK ROW BURST CYCLE (continued)

TYPE

(D/Q) (B/T) ADDR | m n o p q r s
Q B RO
Q T R1 C1+3 Cl+4 C1+5 C1+6 Cl1+7
Q B R2 C2 C2+1 G242

NOTE: Column-address sequence depends on programmed burst type and starting column address G0, G1, and C2.

FIGURE 5. Timing waveforms - continued.
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TWO-BANK COLUMN-INTERLEAVING READ BURSTS
(READ LATENCY = 3, BURST LENGTH = 2)

ACTV B ACTV T READ B READ T READ B READ T READ B

| | | | | |

DQ (e XX XX X" ><:::

/
o NI\
N

N

B | S\ | R
DB
Py

>
o
|
>
w
;U!
Oi
Py
[N
(@]
O
OE

X

BURST BANK  ROW BURST CYCLE (see note)
TYPE
(D/Q) (B/T) ADDR a b c d e f
Q B RO co CO + 1
Q T R1 c1 C1 + 1
Q B RO c2 C2 + 1

NOTE: Column-address sequence depends on programmed burst type and starting column address CO, C1, and C2.

FIGURE 5. Timing waveforms - continued.
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ACTV B READ B

ACTV T

DEAC B | WR

TT

READ-BURST BANK B,WRITE-BURST BANK T (READ LATENCY=3,BURST LENGTH=4)

DEAC T

VAV AVAVAVAVAVAV AV AVAV AVAVAVAVAN AV

m T\ |/ ||/
=\ |/
5 \

AN AKEEKEEEEND
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\
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=N NN
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QOOOOOOOOOXXXX) QXA AX XXX XXX XXX XXX
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OO0 m\ SOOI
m\ OORBBELBEEY BB
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gm > |

NXXXXX
XXXAXX

cke &Y'

g &

NOTE: This example illustrates minimum trcp, Ner, and trwi for device type 01 at 66MHz.

BURST BANK ROW BURST CYCLE (see note)

TYPE

(D)Q) (B/T) ADDR a b c d e f g h
Q B RO Co CO + 1 CoO+2 CO0+3
D T R1 C1 C1+1 Cl+2 C1+3

FIGURE 5. Timing waveforms - continued.

NOTE: Column-address sequence depends on programmed burst type and starting column address GO and C1.
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WRITE-BURST BANK T,READ-BURST BANK B WITH AUTOMATIC DEACTIVATE
(READ LATENCY = 3,BURST LENGTH = 4)

WRT-P T
ACTV T ACTV B READ-P B

| | |

XXX XX

o
=]
N

LNV

CAS L/ L/
z L/
XXy~ XXX XXX AKX
a0 B o R Rt/ | R | R R Ry

A“g %_/_ e N I o et e o

CRRXXXXXXKIIK) (RRXXRRXXRIXKKXKIXXKKKD

no-ns X RO AKX R1 X co XK c1 XS
— 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’

CS m\ SERRLBERLLEEREO | LRI

CKE W
NOTE: This example illustrates minimum ncwL for device type 01 at 66MHz.

BURST BANK ROW BURST CYCLE (see note)

TYPE

(D/Q) (B/T) ADDR a b c d e f g h
D T RO co CO+1 CO0+2 CO0+3
Q B R1 Ci Cli+1 Cl1+2 C1+3

NOTE: Column-address sequence depends on programmed burst type and starting column address CO and C1.

FIGURE 5. Timing waveforms - continued.

STANDARD SIZE
MICROCIRCUIT DRAWING A 5962-97545
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43216-5000 c 38
DSCC FORM 2234
APR 97

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



DATA MASK(READ LATENCY=3,BURST LENGTH=4)

ACTV T READ T WHT T DCAB
VAV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAV AVA
|
b e 9
ba D €D ED ' G D,
DGMx Am AR _\_/_\ WW
RAS \ / \_ /
CAS \ | / \ |/
R \ |/ \ |/
Y )
A10 RO ARRREREKIEKEREKKIERKIKIER | R | R
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ettt oottt et ottt ittt e et oottt

0 XXX XRXAXRXRXRXRRXUXIXANAR
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XXXXXXD
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NOTE: This example illustrates minimum trep for device type 01 at 66MHz.

BURST BANK ROW BURST CYCLE (see note)

TYPE

(D/Q) (B/T) ADDR a b c d e f g h
Q T RO Co CO + 1 CoO+2 CO+3
D T R1 C1 C1+1 Cl+2 C1+3

FIGURE 5. Timing waveforms - continued.

NOTE: Column-address sequence depends on programmed burst type and starting column address CO and C1.
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DATA MASK WITH BYTE CONTROL (READ LATENCY = 3, BURST LENGTH = 2)

ACTV B ACTV T READ B READ T READ B READ T READ B

| | | | | | |

DQO-DQ7 a X bXeXdXeXFf

DaML

DQ8-DA15 HIGH IMPEDANCE

DaMu

’V‘V‘V’V’V"’V‘V‘v \/
SR | R | | R | LR | R |

S I

BURST BANK  ROW BURST CYCLE (see note)
TYPE
(D/Q) (B/T) ADDR a b c d e f
Q T RO Co CO+ 1
Q B R1 c1 C1 +1
Q T RO c2 C2 + 1
Q B R1 C3  C3+1

NOTE: Column-address sequence depends on programmed burst type and starting column address CO and C1.

FIGURE 5. Timing waveforms - continued.
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DATA MASK WITH BYTE CONTROL (READ LATENCY = 3,BURST LENGTH =4)

ACTV T
ACTV B READ B DEAC B WRT T DEAC T

CLK

DQO-DQ7 e ﬂﬂﬂ

paML RN el

Da8-Da15 2 X2 X e X O—RBERERRED —

paMu SR R
w N\ [\ \L/ \/

£
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s \/ N
: \/ N N
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/E ;m QO
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ALl m m /_ QUGN | AR
o XR

XKL
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ZRXX0
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0
N Y

! ‘OAAAOAQAAOA SO0 000000000

BB

AAXXXX)

cke Y K

NOTE: This example illustrates minimum trco and nep read burst, and a minimum trwi write burst for device type 01 at

66MHz.
BURST BANK ROW BURST CYCLE (see note)
TYPE
(D/Q) (B/T) ADDR a b c d e f g h
Q T RO Co CO + 1 CoO+2 CO+3
D B R1 C1 C1+1 Cl+2 C1+3

NOTE: Column-address sequence depends on programmed burst type and starting column address CO and C1.

FIGURE 5. Timing waveforms - continued.
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DATA MASK WITH CYCLE-BY-CYCLE BYTE CONTROL (READ LATENCY = 3,BURST LENGTH = 4)

ACTV T  READ T ACTV B KRT B DCAB
N\ \NA VANV NV NN NAA N NAA NN NNAA
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NOTE: This example illustrates minimum trep and trwi for device type 01 at 66MHz.

BURST BANK ROW BURST CYCLE (see note)

TYPE

(D/Q) (B/T) ADDR a b c d e f g h
Q T RO Co CO + 1 Co+2 CO0+3
D B R1 C1 Cl1+1 Cl+2 C1+3

NOTE: Column-address sequence depends on programmed burst type and starting column address GO and C1.

FIGURE 5. Timing waveforms - continued.
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REFRESH CYCLES

ACTV T

READ T

(READ LATENCY=3,BURST LENGTH=4)

3 3
NN

¢,
NS

AO-AS M OB SO R

W
ALD BB RO m
XXX XXX XX XXXXXX)
TRXX0) X0 5
ALl ERRRIEREKIRRAIIRAKIREAKIREAILEY | B | BRI

Ts X0 TRXXRXD)
cs AR LR XL m m

ARRRR | £

NOTE: This example illustrates minimum trc, trep, and nee for device type 01 at 66 MHz.

BURST BANK ROW BURST CYCLE (see note)
TYPE
(D/Q) (B/T) ADDR a b c d
Q T RO GO CO + 1 CO+2 CO+3

FIGURE 5. Timing waveforms - continued.

NOTE: Column-address sequence depends on programmed burst type and starting column address CO.
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SET MODE REGISTER(DEACTIVATE ALL,
WRITE BURST WITH AUTOMATIC DEACTIVATE)

SET MODE REGISTER,

(READ LATENCY = 3, BURST LENGTH = 4)

DCAB MRS ACTV B WRT-P B
. XXX —
DQMx m

RAS \_| / \/ 0/

= |/ |/

0\ |/
o B TR B X |
A 11 R R | R | R R
ao- a9 XTI M ro YERRK 0 )RR
cs B NI R NI R NI R e e

CKEW

NOTE: This example illustrates minimum trp, Nrsa, and trco for device type 01 at 66 MHz.

BURST BANK ROW BURST CYCLE (see note)
TYPE
(D/Q) (B/T) ADDR a b c d
D B RO o) CO + 1 CoO+2 C0+3

FIGURE 5. Timing waveforms - continued.

NOTE: Column-address sequence depends on programmed burst type and starting column address CO.
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CLK SUSPEND

ACTV T READ T

HOLD

WRT-P T
| HOLD

(HOLD) DURING READ BURST AND WRITE BURST(READ LATENCY = 3,BURST LENGTH = 4)

PDE

oa s XX = XX O e X )
DM SRRTBRTN | | A% o
s\ |/ \1/ XK
cAs \_/ \ |/ XK

XSO

T I T —
XA

S AABAAABABABANR

BURST BANK ROW BURST CYCLE (see note)

TYPE

(D/Q) (B/T) ADDR a b c d e f g h
Q T RO Co CO + 1 CoO+2 CO+3
D T R1 C1 C1+1 Cli+2 C1+3

FIGURE 5. Timing waveforms - continued.

NOTE: Column-address sequence depends on programmed burst type and starting column address CO and C1.
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4.2.2 Additional criteria for device classes N, 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 Il 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.

4.3 Qualification inspection for device classes N, Q. and V. Qualification inspection for device classes N, 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 N, 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).

4.41 Group A inspection.

a. Tests shall be as specified in table Il herein.
b. Subgroups 5 and 6 of table | of 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 N, 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 the initial qualification and after any process or desigh changes which
may affect the performance of the device. For device class M, procedures and circuits shall be manitained under
document revision level control by the manufacturer and shall be made available to the preparing or acquiring activity
upon request. For device classes N, Q and V, the procedures and circuit 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 or acquiring
activity upon request. Testing shall be on all pins, on five devices with zero failures. Latch-up test shall be considered
destructive. Information contained in JEDEC Standard number 17 may be used for reference.

e. Subgroup 4 (capacitance measurements) shall be measured only for initial qualification and after any process or
design changes which may affect input or output capacitance. Capacitance shall be measured between the
designated terminal and GND at a frequency of 1 Mhz. Sample size is 5 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 Il herein.

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

a. Testcondition A or D. The test circuit shall be maintained by the manufacturer under document revision level control
and shall be made available to the preparing or acquiring activity upon request. The test circuit shall specify the
inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in test method
1005 of MIL-STD-883.

b. Ta=+125°C, minimum.

c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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TABLE Il. Electrical test requirements.

. Test requirements Subgroups Subgroups
Line (inaccordance with (in accordance with
Number MIL-STD-883, method MIL-PRF-38535, table Ill)
5005,table1)
Device Device Device Device
class M class Q class N class V
1 Interim electrical --- --- --- 1,7,9
parameters (see 4.2)
2 Static burn-in | and Il Not required Not required Not required Required
(method 1015)
3 Same as line 1 1% 75 A
4 Dynamic burn-in Required Required Required Required
(method 1015)
5 Same as line 1 1% 7* A
6 Final electrical parameters 1%, 2,3,7%,8, 1%,2,3,7%,8, 2,3,8,10, 11 1%, 2,3,7%,8,
9,10, 11 9,10,11 9,10,11
7 Group A test requirements 1,2,3,4**,7,8 1,2, 3,47, 2,3,8,10, 11 1,2,3,4**,7,8,
9, 10,11 8,9,10,11 9,10,11
8 Group C end-point 1,2,3,7,8 1,2, 3,7,8 1,7 1,2,3,7,8,
electrical parameters 9,10,11 A
9 Group D end-point 2,3,8 2,38 --- 2,38
electrical parameters
10 Group E end-point 1,7,9 1,7,9 --- 1,79
electrical parameters

1/ Blank spaces indicates tests are not applicable.

2/ Any or all subgroups may be combined when using high-speed testers.
3/ Subgroups 7 and 8 functional tests shall verify functionality of the device.

4/ *indicates PDA applies to subgroup 1 and 7.
5/ **seed4d.e.

6/ A indicates delta limited shall be required where specified, and the delta values shall be computed with reference to
previous interim electrical parameters (see Line 1). For device class V, performance of delta limits shall be specified

in the manufacturer's QM plan.
7/ See4.4.1d.

4.4.2.2 Additional criteria for device classes N, 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

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 Il 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).
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a. End-point electrical parameters shall be as specified in table Il herein.

b. For device classes N, 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 Ta = +25°C
+5°C, after exposure, to the subgroups specified in table Il herein.

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

5. PACKAGING

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

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit applications
(original equipment), design applications, and logistics purposes.

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

6.1.2 Substitutability. Device class Q devices will replace device class M devices.

6.2 Configuration control of SMD's. All proposed changes to existing SMD's will be coordinated with the users of record for

the individual documents. This coordination will be accomplished in accordance with MIL-STD-973 using DD Form 1692,
Engineering Change Proposal.

6.3 Record of 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.

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

6.6 Sources of supply.

6.6.1 Sources of supply for device classes N, Q, and V. Sources of supply for device classes N, 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

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. 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.

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

30.1 Algorithm A (pattern 1).

30.1.1 Mode Register Set (MRS). This pattern ensures that the device executes the proper sequence for each of the
applicable device modes. The test verifies the proper operation of the mode register and mode control logic.
It is performed in the following manner:

Step 1:  Perform 8 REFR command cycles.

Step 2: Deactivate both banks (DCAB)

Step 3: Set mode register (MRS)

Step 4: Activate bank, perform a write burst of data starting at location 0, and deactivate bank.
Step 5: Increment column address by burst length and repeat step 4 for entire row.

Step 6: Repeat steps 4 and 5 for each row address.

Step 7:  Activate bank and perform read burst with proper read latency for data starting at location 0.
Step 8: Perform write burst of complement data starting at location 0 and deactivate bank.
Step 9: Increment column address by burst length and repeat steps 7 and 8 for entire row.
Step 10: Repeat 7, 8, and 9 for each row address.

Step 11: Read entire array for complement data.

This test is repeated for each applicable combination of burst length, burst type, and read latency that can be programmed by
the mode register set (MRS) command. Test is performed at worst case limit Vcc levels and temperatures.

30.2 Algorithm B (pattern 2).

30.2.1 March Data, Bank Interleave. This algorithm tests for address uniqueness and multiple selection. It is also a primary
check of many timing parameters. This test is designed to test the row and column address decode circuitry, address control,
and the operations for writing and reading both one state and zero state from all memory cells in the memory array.
Additionally, it is used to test for proper two-bank interleaved access operation.

It is performed in the following manner:

Step 1: Perform 8 REFR command cycles.

Step 2: Deactivate both banks (DCAB).

Step 3: Set mode register (MRS).

Step 4:  Activate bottom and top memory banks.

Step 5: Perform a write burst of data starting at minimum address in bottom bank followed immediately by a write burst
of data starting at minimum address in top bank.

Step 6: Deactivate both banks (DCAB).

Step 7:  Increment row address and repeat steps 4, 5, and 6 for each row.

Step 8: Increment column address by burst length and repeat steps 4 - 7 through entire array.

Step 9:  Activate bottom and top memory banks.
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Step 10: Perform a read burst with proper read latency for data followed by a write burst of complement data starting
at minimum address in bottom bank.

Step 11: Immediately perform a read burst with proper read latency for data followed by a write burst of complement data
starting at minimum address in top bank.

Step 12: Deactivate both banks (DCAB).

Step 13: Increment row address and repeat steps 9 - 12 for each row.

Step 14: Increment column address by burst length and repeat steps 9 - 13 through entire array.

Step 15: Activate bottom and top memory banks.

Step 16: Perform a read burst with proper read latency for complement data followed by a write burst of data starting at
maximum address in top bank.

Step 17: Immediately perform a read burst with proper read latency for complement data followed by a write burst of data
starting at maximum address in bottom bank.

Step 18: Deactivate both banks (DCAB).

Step 19: Decrement row address and repeat steps 15 - 18 for each row.

Step 20: Decrement column address by burst length and repeat steps 15 - 19 through entire array.

Step 21: Read entire array for data.

This test is repeated for each read latency mode with worst case timings and worst case topological data pattern for burst
sequences.
Test is performed at worst case limit Vcc levels and temperatures.

30.3 Algorithm C (pattern 3).

30.3.1 Refresh Interval (tREF). This pattern is intended to check the retention time (tREF) of the memory cells in the memory
array.
It is performed in the following manner:

Step 1:  Perform 8 REFR command cycles.

Step 2: Deactivate both banks (DCAB).

Step 3: Set mode register (MRS).

Step 4: Load memory with data.

Step 5: Pause tREF. (stop all clocks).

Step 6: Read data from all memory locations.

Step 7: Repeat steps 4, 5, and 6 using complement data.

Standard read sequence and write sequence timings are used. Test is performed at worst case limit Vcc levels and
temperatures.

30.4 Algorithm D (pattern 4).

30.4.1 Auto-refresh (REFR). This pattern verifies the functionality of the auto-refresh mode. It is a test of the refresh control
circuitry, specifically the internal auto-row address counter.
It is performed in the following manner:

Step 1: Perform 8 REFR command cycles.

Step 2: Deactivate both banks (DCAB).

Step 3: Set mode register (MRS).

Step 4: Perform a write burst of data starting at minimum memory address.

Step 5: Increment column address by burst length and repeat steps 4 across row.
Step 6: Increment row address and repeat step 4 and 5 for new row.

Step 7: Repeat steps 4 - 6 until the refresh interval (tREF) has elapsed.

Step 8: Perform 4096 auto-refresh cycles with the REFR command in order to refresh the entire memory array.
Step 9: Repeat steps 4 - 8 until entire array is written with data.

Step 10: Perform read burst for data starting at minimum memory address.

Step 11: Increment column address by burst length and repeat steps 10 across row.
Step 12: Increment row address and repeat step 10 and 11 for new row.

Step 13: Repeat steps 10 - 12 until the refresh interval (tREF) has elapsed.
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Step 14: Perform 4096 auto-refresh cycles with the REFR command in order to refresh the entire memory array.
Step 15: Repeat steps 10 - 14 until entire array is read for data.
Step 16: Repeat steps 4 - 15 for complement data.

Relaxed read and write cycle timings are used to provide test execution over multiple refresh intervals.
Test is performed at worst case limit Vcc levels and temperatures.

30.5 Algorithm E (pattern 5).

30.5.1 Vcc Slew. This pattern indicates sense amplifier margin by slewing the voltage supply between memory writing and
reading. It is a basic functional test of the sense amplifier circuitry.
It is performed in the following manner:

Step 1: Perform 8 REFR command cycles.

Step 2: Deactivate both banks (DCAB).

Step 3:  Set mode register (MRS).

Step 4: Load memory with background data using Vcc at Vec minimum.
Step 5: Change Vcc to Vec maximum.

Step 6: Read data from memory.

Step 7:  Write memory with data complement.

Step 8: Change Vcc to Veec minimum.

Step 9: Read data complement from memory.

Step 10: Repeat steps 4 - 9 with complement data.

Test is performed at worst case limit Vcc levels and temperatures.

30.6 Algorithm F (pattern 6).

30.6.1 _Write Burst Interrupt. Provided that all applicable timing requirements are met, write burst sequences can be
interrupted by read (READ/READ-P), write (WRT/WRT-P), deactivate (DEAC/DCAB), and STOP commands. A series of tests
are used to verify proper execution for each of the possible interrupting command sequences. The algorithms for these tests
follow a standard format and are listed here together due to their similarity. These tests are designed to ensure functionality of
the interrupt control logic.

They are performed in the following manner:

Step 1: Perform 8 REFR command cycles.

Step 2: Deactivate both banks (DCAB).

Step 3:  Set mode register (MRS).

Step 4: Load memory with data.

Step 5:  Activate bank and begin write burst of complement data.

Step 6:  Interrupt write burst to inhibit writing of complement data to the remaining memory addresses of burst
sequence.

Step 7: Read memory to verify correct combination of complement data and true data in the array.

Tests are performed at worst case limit Vcc levels and temperatures using worst case timings for interrupt sequences.

30.7 Algorithm G (pattern 7).

30.7.1 Read Burst Interrupt. Provided that all applicable timing requirements are met, read burst sequences can be
interrupted by read (READ/READ-P), write (WRT/WRT-P), deactivate (DEAC/DCAB), and STOP commands. A series of tests
are used to verify proper execution for each of the possible interrupting command sequences. The algorithms for these tests
follow a standard format and are listed here together due to their similarity. These tests are designed to ensure functionality of
the interrupt control logic. In addition, for read bursts interrupted by the DEAC/DCAB commands, the tests verify that the output
buffers switch to high impedance (tri-state) as specified by tHZ and nHZP.

They are performed in the following manner:
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Step 1:  Perform 8 REFR command cycles.

Step 2: Deactivate both banks (DCAB).

Step 3: Set mode register (MRS).

Step 4: Load memory with data.

Step 5: Activate bank and begin read burst of data.

Step 6: Interrupt read burst and verify that interrupting command properly supersedes the initial read burst.

Tests are performed at worst case limit Vcc levels and temperatures using worst case timings for interrupt sequences.

30.8 Algorithm H (pattern 8).

30.8.1 Write Mask. This pattern verifies proper functionality of the input mask control circuitry. It assures that data input is
inhibited during write cycles when the DQMU/DQML inputs are driven high.
It is performed in the following manner:

Step 1: Perform 8 REFR command cycles.

Step 2: Deactivate both banks (DCAB).

Step 3:  Set mode register (MRS).

Step 4: Load memory with background data.

Step 5:  Perform write burst cycles of complement data with the DQMU/DQML inputs high.
Step 6: Read data from memory.

Standard read and write cycle timings are used with worst case timing for DQMU/DQML mask operations.
Test is performed at worst case limit Vcc levels and temperatures.

30.9 Algorithm | (pattern 9).

30.9.1 Read Mask. This pattern verifies proper functionality of the output mask control circuitry. It assures that the data
output buffers switch to high impedance during write cycles when the DQMU/DQML inputs are driven high.
It is performed in the following manner:

Step 1: Perform 8 REFR command cycles.

Step 2: Deactivate both banks (DCAB).

Step 3:  Set mode register (MRS).

Step 4: Load memory with background data.

Step 5: Perform read burst cycles for data, and switch the DQMU/DQML inputs high during output burst cycles to verify
that the outputs are properly disabled.

Step 6: Read data from memory.

Step 7:  Repeat steps 4 - 6 for complement data

Standard read and write cycle timings are used with worst case timing for DQMU/DQML mask operations.
Test is performed at worst case limit Vcc levels and temperatures.
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STANDARD MICROCIRCUIT DRAWING BULLETIN

DATE: 99-03-16

Approved sources of supply for SMD 5962-97545 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 bulletin is superseded by the next

dated revision of MIL-HDBK-103 and QML-38535.

Standard Vendor Vendor
microcircuit drawing CAGE similar
PIN 1/ number PIN 2/
5962-9754501QXA 01295 SMJ626162-15HKDM
5962-9754501NYB 3/ SMJ626162-15DGE
5962-9754502QXA 01295 SMJ626162-20HKDM
5962-9754502NYB 3/ SMJ626162-20DGE
5962-9754503QXA 01295 SMJ626162-12HKDM
5962-9754503NYB 3/ SMJ626162-12DGE

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/ No longer available from an approved source.

Vendor CAGE
number

01295

Vendor name
and address

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

information bulletin.

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