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1. SCOPE

1.1 Scope. This drawing forms a part of a one part - one part number documentation system (see 6.6 herein). Three
product assurance classes consisting of space application (device class V), military high reliability (device classes
M and Q), and non-traditional military (device class N) with a choice of case outlines and lead finishes are available
and are reflected in the Part or Identifying Number (PIN). Device class M microcircuits represent non-JAN class B
microcircuits in accordance with 1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with
compliant non-JAN devices." For device class N, the user is cautioned to assure that the device is appropriate for
the application environment. When available, a choice of Radiation Hardness Assurance (RHA) levels are reflected in
the PIN.

1.2 PIN. The PIN shall be as shown in the following example:

5962 - 95625 01 N_ 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)

\/
Drawing number

1.2.1 RHA designator. Device class M RHA marked devices shall meet the MIL-1-38535 appendix A specified RHA levels
and shall be marked with the appropriate RHA designator. Device classes N, Q, and V RHA marked devices shall meet the
MIL-1-38535 specified RHA levels and shall be marked with the appropriate RHA designator. A dash (-) indicates a
non-RHA device.

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

Operating temp.

Device type Generic_number 1/ Circuit function 2/ Access time Endurance range
01 28F016 16 MEG CMOS FLASH EEPROM . 85 ns 100,000 cycles -55°C to +125°C
02 28F016 16 MEG CMOS FLASH EEPROM 100 ns 100,000 cycles -55°C to +125°C
03 28F016 16 MEG CMOS FLASH EEPROM 85 ns 100,000 cycles -40°C to +125°C
04 28F016 16 MEG CMOS FLASH EEPROM 100 ns 100,000 cycles -40°C to +125°C

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

Device class Device requirements documentation
M Vendor self-certification to the requirements for non-JAN class B

microcircuits in accordance with 1.2.1 of MIL-STD-883

N Certification and qualification to MIL-1-38535 with a non-traditional
performance environment 3/

Qor Vv Certification and qualification to MIL-1-38535

1.2.4 Case outline(s). The case outline(s) shall be as designated in MIL-STD-1835 and as follows:

Outiine letter Descriptive designator Termipals Package style
X See figure 1 56 plastic shrink small-outline package

1.2.5 Lead finish. The lead finish shall be as specified in MIL-1-38535 for device classes N, Q, and V. Finish
letter "X" shall not be marked on the microcircuit or its packaging. The "xv designation is for use in specifications
when lead finishes A, B, and C are considered acceptable and interchangeable without preference.

1/ Generic numbers are also Listed on the Standard Microcircuit Drawing Source Approval Bulletin and will also be
listed in MIL-BUL-103 and QML-38535.

This device is user configurable to either a 1 Meg X 16 or 2 Meg X 8 organization.

Any device cutside the traditional performance environment (i.e., an operating temperature range of -55°C to
+125°C and which requires hermetic packaging).
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1.3 Absolute maximum ratings. 4/

. Supply voltage range (Vpd 3/ - - & o v v v o v i 0t e e . -2.0 V dc to +7.0 V dc
Storage temperature range (Tgep) - - o @ 0 @ v v o« . & « » = « - =65°C to +150°C
Maximum power dissipation (Ppy . . . . . . . . . . . . ... .. i.04
Lead temperature (soldering, 10 seconds) . . . . . . . . . . . . . +300°C
Junction temperature (M) &/ & o i v it v it e e +150°C
Thermal resistance, junction-to-case (SJ ) (case outline X) . . . 20°C/W
Voltage on any pin with respect toground 5/ . . . . . . . . . . -2.0 Vvdc to +7.0 V dc
Vpp supply voltage with respect to ground 5/ 72/ . - . . . . . . . -0.2 V dc to +14.0 V dec
Output short circuit current 8/ . . . . . . . . . . .. e e e e 100 mA
Data retention . . . . . . . . L - L L L4 it e ha e e e e e e 10 years, minimum
Endurance (All device types) . . . . . . & . v 4o 4 4 4 0. ... 100,000 cycles/byte, minimum

1.4 Recommended operating conditions. 9/

Supply voltage range (Vpp) - & &« v o v 0 0 o oo w e L. +4.5 V dc to +5.5 V dc
Alternate supply voltage range (Vped « v 0 & - 0 o v o 0 o o o o . #3.15 V de to +3.45 V dc

Device type 01 and 02 operating temperature range (T ...} - . . . -55°C to +125°C

Device type 03 and 04 operating temperature range (T.,. ) . - . . =-40°C to +125°C

Low level input voltage range 1S T T -0.5 V dc to +0.8 V dc
High tevel input voltage range (Vi) . - . & o v ¢ o v v o 0 0 o +2.0 V dc to Vo, +0.5 V de
High level input voltage range, CMOS Vi) v v e e e e e e e e +2.0 V dc to V, C +0.5 v dc
VPP supply voltage with respect to groung e, 11.4 V dc to 12.6 V dc

1.5 Digital logic testing for device classes N, @, and V.

Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) . . . . . . . . . . 99 percent

2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, bulletin, and handbook. Unless otherwise specified, the following
specification, standards, bulletin, and handbook of the issue listed in that issue of the Department of Defense Index
of Specifications and Standards specified in the solicitation, form a part of this drawing to the extent specified

herein.
SPECIFICATION
MICROCIRCUIT
MIL-1-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MICROCIRCUIT
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-973 - Configuration Management.
MIL-STD-1835 - Microcircuit Case Outlines.

4/ 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.

5/ Minimum dc voltage on input or output pins is -0.5 V. During voltage transitions, inputs may undershoot to -2.0 V

for periods less than 20 ns. Maximum dc voltage on input or output pins is Vee +0.5 V. During voltage

transitions outputs may overshoot to Ve +2.0 Vv for periods less than 20 ns.

Maximum junction temperature shall not ge exceeded except for allowable short duration burn-in screening

conditions in accordance with method 5004 of MIL-STD-883.

Maximum dc input voltage on Vpp may overshoot to +14.0 V for periods less than 20 ns.

No more than one output shorted at a time. Duration of short circuit should not be greater than 1 second.

All voltages are referenced to Veg (ground).

54
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BULLETIN

MICROCIRCUIT
MIL-BUL-103 - List of Standard Microcircuit Drawings (SMD's).
HANDBOOK
MICROCIRCUIT
MIL-HDBK-780 - Standardized Military Drawings.

(Copies of the specification, standards, bulletin, and handbook required by manufacturers in connection with
specific acquisition functions should be obtained from the contracting activity or as directed by the contracting
activity.)

2.2 Non-Government publications. The following documents form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of the documents which are DaD 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.

ELECTRONICS INDUSTRIES ASSOCIATION (EIA)

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

(Apptications for copies should be addressed to the Electronic Industries Association, 2500 Wilson Boulevard,
Artington, VA 22201-3834).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM Standard F1192-88 - Standard Guide for the Measurement of Single Event Phenomena from Heavy Ion
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, Pennsylvania 19103).

(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 shall take precedence.

3. REQUIREMENTS

3.1 ltem requirements. The individual item requirements for device class M shall be in accordance with 1.2.1 of
MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices" and as specified
herein. The individual item requirements for device classes N, Q, and V shall be in accordance with MIL-1-38535 and
as specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the
QM plan shall not effect the form, fit, or function as described herein.

3.2 Design. construction, and physical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL-STD-883 (see 3.1 herein) for device class M and MIL-1-38535 for device classes N, Q, and V and
herein.

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 Ierminal connections. The terminal connections shall be as specified on figure 2.

3.2.3 Truth tables. The truth tables shall be as specified on figure 3.

3.2.3.1 Unprogrammed devices. The truth table for unprogrammed devices for contracts involving no altered item
drawing shall be as specified on figure 3 herein. When required, in screening (see 4.2 herein), or quality
conformance inspection groups A, B, C, or D (see 4.4 herein), the devices shall be programmed by the manufacturer
prior to test in a checkerboard or similar pattern (a minimum of 50 percent of the total number of bits programmed).

3.2.3.2 Programmed devices. The requirements for supplying programmed devices are not part of this document.
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3.2.3.3 Command definitions. The command definitions table shall be as specified on figure 3.
. 3.2.4 Block diagram. The block diagram shall be as specified on figure 4.

3.2.5 switching test circuits and waveforms. The switching test circuits and waveforms shall be as specified on
figure 5.

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 1
and shall apply over the full case operating temperature range.

3.4 Electrical test reguirements. The electrical test requirements shall be the subgroups specified in table IIA.
The electrical tests for each subgroup are defined in table 1.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. Marking for device class M shall be in
accordance with MIL-STD-883 (see 3.1 herein). In addition, the manufacturer's PIN may also be marked as listed in
MIL-BUL-103. Marking for device classes N, Q, and V shall be in accordance with MIL-1-38535.

3.5.1 Certification/compliance mark. The compliance mark for device class M shall be a “C" as required in
MIL-STD-883 (see 3.1 herein). The certification mark for device classes N, @, and V shall be a "QMLY or "Q" as
required in MIL-1-38535.

3.6 Certificate of compliance. 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-BUL-103 (see 6.7.2 herein). For device
classes N, @, 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 6.7.1 herein). The certificate of compliance submitted to DESC-EC
prior to listing as an approved source of supply for this drawing shall affirm that the manufacturer's product meets,
for device class M, the requirements of MIL-STD-883 (see 3.1 herein), or for device classes N, Q, and Vv, the
requirements of MIL-1-38535 and the requirements herein.

3.7 certificate of conformance. A certificate of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) or for device classes N, @, and V in MIL-1-38535 shall be provided with each Lot of microcircuits
delivered to this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-EC of change of product
(see 6.2 herein) involving devices acquired to this drawing is required for any change as defined in MIL-STD-973.

3.9 Verification and review for device class M. For device class M, DESC, DESC's agent, and the acquiring activity
retain the option to review the manufacturer's facility and applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

3.10 Microcircuit group assignment for device class M. Device class M devices covered by this drawing shall be in
microcircuit group number 42 (see MIL-1-38535, appendix A).

3.11 Processing of flash EEPROMs. All testing requirements and quality assurance provisions herein shall be
satisfied by the manufacturer prior to delivery.

3.11.1 conditions of the supplied devices. Devices will be supplied in an unprogrammed or clear state. No
provision will be made for supplying programmed devices.

3.11.2 Erasure of flash EEPROMs. When specified, devices shall be erased in accordance with procedures and
characteristics specified in 4.5.1.

3.11.3 Programning of flach EEPROMs. When specified, devices shall be programmed in accordance with procedures and
characteristics specified in 4.5.2.

3.11.4 Verification of state of flash EEPROMs. UWhen specified, devices shall be verified as either written to the
specified pattern or cleared. As a minimum, verification shall consist of performing a read of the entire array to
verify that all bits are in the proper state. Any bit that does not verify to be in the proper state shall constitute
a device failure and the device shall be removed from the lot or sample.
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TABLE I. Electrical performance characteristics.
Test Symbaolt Conditions Group A Device Limits Units
4.5V < Ve s 5.5 Vor Subgroups type
475V < VCC £ 5.25 V or
315VSVCS3.4§Y Min Max
unless otheruwise specified.
Alsc see note 1/.
Input leakage Iy Vcc =V X, 1, 2, 3 All -1 +1.0 HA
current VIN = V GND 2/
Output leakage Lo Vee = Vcc 1, 2, 3 ALt -10 +10 RA
current vOUT = Voo or GND 2/
V.~ standby Ieest = Voo max, CEg#, CEq#, RP# = Vi 1, 2, 3 All 4 mA
cEErent (TTL) BYTE# HP# = Viy or VIL 2/ 3/
V.~ standby 1 CE # CE #, RP# = V.. 20.2 V 2/ 3/ 1, 2, 3 ALl 130 A
cc CcCcs2 O C
current (CMOS) max, BYTE#, WP# =
Vcc 0. 5 V or GND 0.2 V
Ve read current Iecrt CMOS: CEO# CE,# = GND 0.2 Vv, 1, 2, 3 AlL 135 mA
BYTE# = GND 0.2 V or V.. #+0.2 V,
1nputs GND *0.2 V or Vep 0.2 V
Vv max _/ 3 &
cc 10. SC = 0 mA
same as above except f = 8.0 Mhz 60
and 3.15 V < Veg s 3.45 v
TTL: CEO# CE1# = VIL' f = 10.0 Mhz ALl 135
BYTE# = V| or Vigr Igyr = 0 mA,
inputs = vlL or VI
VCC = Vcc max 2/ 2/ (Y4
same as above except f = 8.0 Mhz 60
and 3.15 V < Ve < 3.45 v
Ve read current Ieer2 Same as I conditions except 1, 2, 3 ALl S0 mA
f =50 Mﬁz 2/ 3/ 4/ 5/
same as above except f = 4.0 Mhz 40
and 3.15 V < Vpp  3.45 V
Vee deep powerdown Ieen RP# = GND *+ 0.2 V 1, 2, 3 All 50 UuA
current BYTE# = Vee 30.2 Voor GND 0.2 V 2/
Ve Write current Ieew Word/Byte in progress 1, 2, 3 ALL 35 mA
Vpp = 12.0 V £ 5% 27 5/
same as above except 12
3.15 V < Veg € 3.45 V
Word/Byte in progress All 40
Vpp = 5.0 V£ 10% 2/ 5/
same as above except 17
3.15 Vv « Vee < 3.45 V
Vee block erase Icce Word/Byte in progress 1, 2, 3 ALL 25 mA
current VPP =12.0V +£5% 2/ 5/
same as above except 12
3.15 v < Veg <345V
Word/Byte in progress All 30
Vpp = 5.0 V £ 10% 2/ 5/
same as above except 17
3.15V < Veg s 3.45 v
Ve erase suspend I CEn#, CE #=V 1, 2, 3 All 10 mA
c Ci IH v
cu?rent CCES Blgck erase suspended 2/ 6/
same as above except [
3.15 V < Vpop £ 3.45 V
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Group A Device Limits Units
. 4.5V < Vee < 5.5 Vor Subgroups type
4.75 V < Vee < 5.25 V or
3.15 Vv < Ve < 3.45 v Min Max
unless otheruwise specified.

Vpp standby/read Ippg Vpp X Voo 2/ 1, 2, 3 AtlL -100 +100 RA
current lPPR Vpp > VCC 2/ 200
Vpp deep powerdown | Ippp RP# = GND + 0.2 V 2/ 1, 2,3 Al 50 A
current o
Vpp Write current Ippy Word/Byte write in progress 1, 2, 3 ALL 12 mA

Vpp = 12.0 V + 5% 2/ 5/

same as above except 15

3.15 V s Vo < 345 V

Word/Byte write in progress 20

Vpp = 5.0V £ 10% 2/ 5/

same as above except 25

3.15 V < Voo £ 3.45 V
Vpp block erase Ippe Block erase in progress 1, 2, 3 AlL 10 mA
current 2/ 5/ Vpp = 12.0 V = 5% .

Block erase in progress 20

Vpp = 5.0 V £ 10%
Vpp erase suspend IppEs Block erase suspended 1, 2, 3 ALl 200 LA
current 2/ Vop = Vppu1 ©7 Vppu2
Low level input Vi 1, 2, 3 ALl -0.5 0.8 v
voltage 3/ 3.15 V < Voo < 3.45 V -0.3
High level input ViK 1, 2, 3 ALl 2.0 Vet 0.5 v
voltage 3/ ’ 3.15 V < Vo < 3.45 V Veo* 0.3
Low level output VoL Igp = 5.8 MA, Voo = Voo min 1, 2, 3 AlL 0.45 v
voltage 5/ same as above except 0.4

3.15 V < Vo 5 3.45 V
High level output Vou1 Ioy = -2.5 mA, 1, 2, 3 ALl 0.85 Ver v
voltage 5/ Ver = Ve Min

same as above except 2.4 Vee

3.15 V < Vo £ 3.45 V

Vouz Ioy = 100 A, AlLL Ve - 0.4

Ver = Voo Win

same as above except Vee - 0.2

3.15 V < Vo < 3.45 V
Vpp write/erase VpprLk 5/ 7/ 1, 2, 3 ALl 0 1.8 v
Llock voltage
Vpp during wfite/ VPPH1 7/ 1, 2, 3 ALl 4.5 5.5 v
erase operations
Vpp during ufite/ Vppy2 7/ 1, 2, 3 AlL 11.4 12.6 \Y
erase operations
Ve write/erase Viko 1, 2, 3 ALL 1.8 v
lock voltage
Input capacitance Cin ViN = 0V, see 4.4.1c 4 AlLL 8 pF
8/
Output capacitance | Cqr Voyr = 0 V, see 4.4.17c 4 ALl 12 pF
8/
Functional tests See 4.4.1d 7, 8A, 88 ALl
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Device Limits units
As specified below. Subgroups type -
Min l Max
Read only operations; see figure 5 as applicable. 9/
Read cycle time tavav 4.75 V ¢ Vop £ 5.25 V 9, 10, 11 01,03 80 ns
4.5V < Ve €355V 01,03 85
02,04 100
3.15V < Voo < 3.45 V ALl 120
Chip enable access time 10/ te v 4.75 V < Vpp < 5.25 V 9, 10, 1M 01,03 80 ns
4.5V < Veo s 5.5V 01,03 85
02,04 100
3.5V g Voo € 3.45 V Attt 120
Address access time tavay 4.75 V < Voo £ 5.25 v 9, 10, 11 01,03 80 . ns
4.5V s Ve 5.5V 01,03 85
02,04 100
3.15 V. < Vep < 3.45 V ALl 120
Output enable access time 3/ | tg qy 4.75 V 2 Vo 2 5.25 V 9, 10, 1M 01,03 30 1 ns
4.5V < Vee £ 5.5V 01,03 35
02,04 40
3.15 V < Vop < 3.45 V ALl 45
Chip enable to TELax 4.75 V s Vo < 525 V 9, 10, 11 01,03 0 ns
output in low Z 3/ 4.5V < V. <55V ALL
3.15 V < Voo 2 3.45 V
Chip disable to tEnaz 4.75V < Vo £ 5.25 V 9, 10, M1 01,03 25 ns
output in high z 5/ . 4.5V < Voo € 5.5V 01,03 30
02,04 35
3.15 V g Ve £ 3.5V ALl 50
Output enable to teLax 4.75 V < Vep € 5.25 V 9, 10, 11 01,03 u] ] ns
output in low 2 3/ 4.5V < Vo <55V ALL
3.15 V < Vep < 3.45 V
Output disable to teHaz 4.75 V < Vep £5.25 V 9, 10, 1 Q01,03 25 ‘ns
output in high 2 35/ 4.5V < Ve < 5.5V 01,03 30
02,04 35
3.5 V < Vo < 3,45 V ALL 30
Output hold from addresses, toy 4.75 V < Vop 2 5.25 V ?, 10, 11 01,03 0 ns
CE#_or OE# change §/ 45V <V <55V ALL
(whichever occurs first) 315V < Vor 3.5V
Address setup to CE# going TAVEL 4.75 V < Vee €5.25 V 9, 10, 11 01,03 G ns
low 3/ 4.5V < Voo < 5.5V ALt
395 V < Voo < 3.45 V
Address setup to OE# going taveL 4.75 V < Vep £ 5.25 V g, 10, 11 01,03 o] ns
low 3/ 4.5V <V <55V All
3.15 V < Voo < 3.45 ¥
RP# to output tpuay 4.75 V < Vpe £ 5.25 V 9, 10, 1 01,03 400 ns
delay 4.5V <V <55V 01,03 480
02,04 480
) 3.15 V < Voo 2 3.45 V All 620
Byte enable to output ey 475V < Vee € 5.25 V 2, 10, 1M 01,03 80 ns
delay 5/ YFHQV  [4.5 V < Voo £ 5.5 V 01,03 85
02,04 100
3.15 V ¢ Vee < 3.45 v AlL 120
See footnotes at end of table.
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JABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Device Limits Units
. As specified below. Subgroups type -
Min Max
Byte enable low to output trLaz 4.75 V ¢ Vep £ 3.25 V 9, 10, 11 01,03 25 ns
in high 2 5/ 45V 5 Ve 5 5.5 V 01,03 30
02,04 35
3.15 V < VCC < 3.45 V ALL 30
Chip enable low to byte e FL 4.75 V < Vo £ 5.25 V @, 10, 11 01,03 5 ns
enable high or low 3/ YeLFH 4.5V < Vog < 5.5 V ALL
3.15 V s Vo s 3.45 ¥
Power-up and reset timings; see figure 5 as applicable. 11/
RI?#_lou to Vep at 4.5 v tp 5y 4.75V < Vpp £ 5.25 V g, 10, 11 01,03 0 us
mx_m.mum (to VCC at 3.15 v tPL3V 4.5V < VCC < 5.5 V ALl
minimum 12/ 35V 2 Voo < 3.45 V
Address valid to data valid tavay 4.75 V < Voo < 5.25 v ¢, 10, 11 01,03 80 ns
for Voo 13/ 45V < Vop 5 5.5 V ALL 85
3.15 V < Vo 2 3.45 V . 120
RP# high to data valid for Touay 4.75 V < Vop 525V 9, 10, 11 01,03 . . 480 ns
Ve 1Y/ 4.5V < Voo < 5.5 V AL
3.15 V < Voo < 3.45 V 620
RP# low to 3/5# low (high) thiyL 4.75 V < Voo £ 5.25 V 9, 10, 11 01,03 0 rs
1/ YR [4.5V < Voo < 5.5V ALL
3.15V < Voo < 3.45 YV
3/5# low (high) to RP# high |ty py 4.75V s Voo 2 5.25 V 9, 10, 1 01,03 2 us
1&/ YupH  [4.5V < Voo < 5.5 V ALL
3.15V < Voo £ 3.45 V
RP# high to CE# low (3.3 V toHEL3 3.15 V s Voo 2 3.45 9, 10, 1 All 405 ns
Vo) 13/
RP# high to CE# low (5.0 V toHELS 4.75 ¥V < Voo £ 5.25 V 9, 10, 11 01,03 330 ns
Veo) 1/ 4.5 V< Vo < 5.5 V ALl
See footnotes at end of table.
SIZE
STANDARD A 5962-95625
MICROCIRCUIT DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET o

DESC FORM 193A
JUL% mm gpgy708 00LL237 A07 EM

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



TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Device Limits Units
As specified below. Subgroups type -
Min Max
WE# controlled command write operations; see figure 5 as applicable. 9/ 15/
Write cycle time tavay [ 475 V s Ve 525 V 9, 10, 1 01,03 80 ns
4.5V <« Vo555V 01,03 85
02,04 100
3.5 V s Vo 5 3.45 V All 120
EF;P setup to WE# going high EVPUH1 4.75 V < Ve £ 5.5 v 9, 10, 11 01,03 100 ns
VPWHZ 4.5V < Voo < 5.5 V AlL
3.15 V < Vo 5 3.45 V
RP# setup to CE# going low &/ toHEL 4.75 V 2 Voo < 5.25 V 9, 10, 11 01,03 480 ns
4.5V <« Voo < 5.5V AlL
3.15 V < V. < 3.45 V
CE# setup to WE# going low 5/ TELuL 4.75 V < Vo £ 5.25 V 9, 10, 1 01,03 0 ns
4.5V < Vep € 5.5 V ALl
3.15 V < Vo < 3.45 V 10
Address setup to WE# going tAvWH 4.75 V < Vep < 5.25 V 9, 10, 11 01,03 50 ns
high 16/ 14/ 4.5V < Voo 5.5 V AlL
3.15V < Vo s 3,45 V 75
Data setup to WE# going high Tovug |4-7P V < Vo £ 5.25 v 9, 10, 1" 01,03 50 ns
is/ 17/ 4.5V < Vo 5.5V ALL
3.15 V < Vo s 3,45 V 75
WE# pulse width twn 475V < Vo s5.25V 9, 10, 1 01,03 50 ns
4.5V < Vpe € 5.5V 01,03 60
02,04 70
3.15 V < Vo < 3.45 V Atl 75
Data hold from WE# high 16/ THDX 4753V < Vo 25.25 V 9,10, 1 01,03 10 ns
4.5VsVCC <55v All
35.15 V < Voo 2 3.45 V
Address hold from WE# high TUHAX 4.75 V < Vep £ 5.25 V 2, 10, 11 01,03 10 ns
l&/ 45V sV <55V ALL
3.15V < Voo < 3.45 v
CE# hold from WE# high 5/ tUHEH 4.75 V s Ve < 5.25 V 9, 10, 11 01,03 10 ns
4.5V < Voo < 5.5V ALl
3.15 V < Vo < 3.45 V
WE# pulse width high tHWL 4.75 V < Voo 2 5.25 V 9, 10, 11 01,03 30 ns
4.5V < Vo 5.5V All
3.15 V < Vee < 3.45 V 45
Read recovery before write 5/ TaHWL 475V < Ve £ 5.25 V 9, 10, 1 01,03 0 ns
4.5V s Vep < 5.5V All
3.15 v < Vee < 3.45 V¥
WE# high to RY/BY# going low tWHRL 4.75 V < Voo < 525V 9, 10, 11 01,03 100 ns
=7 4.5V s Voo 5.5V ALl
3.15 Vv < Vee < 3.45 V
RP#¥ hold from valid status tRHPL 4,75 V < Vep s 5.25 v 9, 10, 11 01,03 0 ns
register (CS]?, GSR, BSR) data 25V v <55V m
and RY/BY# high 5/ 315 v < sgc 345 v
RP# high recovery to WE# going tpuwL 4.75 V < Voo 525V 9, 10, 11 01,03 1 1s
Low 3/ 4.5V < Vo < 5.5 V AT
3.5V < Vo € 3,45V 480 ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Device Limits Units
As specified below. Subgroups type -
Min Max
Write recovery before read 5/ TuHGL 475V < Voo < 5.25 v 9, 10, 11 01,03 60 ns
4.5V s Vo 2 5.5V ALl 65
3.15 V < Vo < 3.45 V 95
R ) A ) N
5 - < < 3. A
data and RY/BY# high 5/ 315 v < sgc 345 v
Duration of word/byte write tyunavt [4-70 V < Vo £5.25 V 9, 10, 1 01,03 4.5 us
operation 3/ 18/ 19/ 4.5V < Voo < 5.5 V ALL
3.15 V ¢ Voo < 3.45 v
puration of block erase gy | 475 V s Vop £ 5.25 V 9, 10, 11 01,03 0.3 10 sec
operation 3/ 18/ 45V < Ve < 5.5 V ALl
i 3.15 V < Voo 5 3,45 V
CE# controlled command write operations; see figure 5 as applicable. 9/ 15/
Write cycle time tavav 475 V < Vee €5.25 V 9, 10, 11 01,03 80 ns
4.5V < Voo« 5.5V 01,03 85
02,04 100
3.15 V < Voo < 3.45 V ALL 120
Vpp setup to CE# going high 5/ TypER1 4.75 V < Vep £ 5.25 V g, 10, 11 61,03 100 ns
YVPEH2 [4.5 V < Voo < 5.5 V AlL
3.15V < Vop < 3.45 V
RP# setup to WE# going low 5/ tpHL 475 V < Voo < 5.25 V ¢, 10, 1 01,03 480 ns
45V < Vee s 5.5V AlL
3.15 V < Ve < 3,45 V
WE# setup to CE# going low 5/ Y EL 475 V < Voo 5.25 v 9,10, 11 01,03 0 ns
4.5V ¢« VCC <55V ALL
3.15 V < Ve < 3.45 V
Address setup to CE# going tavEN 4.5V < Voo s5.5V 9, 10, 11 AlL 50 ns
high 16/ 20/ 4.75 V s Voo < 5.25 V 01,03
3.15 V 5 Vo 5 3.45 V ALl 75
Data setup to CE# going high tovEH 4.5V ¢ Vee € 5.5V 9, 10, 11 AlL 50 ns
1/ 2y 4.75 V < Voo < 5.25 V 01,03
3.15 V < Voo 2 3.45 V All 75
CE# pulse width tepen {475V s Ve <5.25 V 9, 10, 11 01,03 50 ns
4.5V < Veg < 5.5V 01,03 60
02,04 70
3.15 V <« Vo < 3.45 V All 75
Data hold from CE# high 16/ tewpx | 4-75 Vo< Vee € 5-25 V 9, 10, 11 01,03 0 ns
4.5V < Vep £ 5.5V
4.5V < Ve < 5.5V 02,04 10
3.15 V < Voo £ 3.45 V ALU
Address hold from CE# high 16/ tepax [ 4-75 V < Voo 2 5.25 V ¢, 10, 1 01,03 10 ns
4.5V ¢ Ve < 5.5V ALl
3.5V < Voo 2345 V
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Device Limits Units
As specified below. Subgroups type -
Min Max
WE# hold from CE# high 5/ temwy | %47V s Vo 5.5V 9, 10, 11 01,03 10 ns
4.5V < Vop 5.5V Atl
3.15 V < Vo 2 3.45 ¥
CE# pulse width high teeL | 2-75 V s Ve <525V e, 10, 1 01,03 30 ) ns
4.5V < Vop € 5.5 V AlLL
3.15 V < Voo s 3.45 V 45
Read recovery before write 5/ togeLr | 4-73 V < Vo £5.25V 92, 10, 11 01,03 0 ns
4.5V < Vee 5.5 v ALL
3.15 V < Voo < 345 V
CE# high to RY/BY# going tEHRL 4.75 V < Vep £ 5.25 V 9, 10, 1 01,03 100 ns
Low 3/ 4.5V <V €5.5V ALL
3.15 V < Voo s 3.45 V
RP# hold from valid status teupL 4.75 V < Veg € 5-25 V 9, 10, 1 01,03 o} ns
register (CS@, ng, BSR) data TSV V.55V ALl
and RY/BY# high 5/ 3.15 V < Sgc < 3.45 v
RP# high recovery to CE# going ToheL 4.75 V s Voo 2 5.25 V 2, 10, 11 01,03 1 s
low 5/ 4.5V < Voo < 5.5V ALL
3.15 V < Voo 2 3.45 V 480 ns
Write recovery before read tEnGL 4.75 V 2 Vo £ 5.25 v g, 10, 11 01,03 60 ns
4.5V ¢ VCC <55V 01,03
02,04 65
3.15 V < Vo s 3.45 V ALl 95
\:Ssiggéc: :E(S);l v:;;d :;:;us :gwg 4.75 V < Veg € 5.5 V 9, 10, 11 01,03 o] us
% hiah 45V <V SV t
data at RY/BY# high 5/ AR SSCSSSZE“ v A .
Duration of word/byte write tenayt 14-75 V < Voo < 5.25 V 9, 10, 11 01,03 4.5 us
operation 5/ 18/ 19/ 4.5V < Voo € 5.5 V ALL
3.15 Vv < Sgc < 3.45 V 5
Duration of block erase tEnav2 4.75 V < Voo < 5.25V 9, 10, 1 01,03 0.3 10 sec
operation 3/ 18/ 4.5V s Voo < 5.5 V ALL
3.15 V < Voo s 3.45 V
WE# controlled page buffer write operations; see figure 5 as applicable. 9/ 21/ 22/
Address setup to WE# going taviL 4.75 V < Voo £ 5.25 V 9, 10, 11 01,03 15 ns
Low 4.5V s Voo € 5.5 V ALl
3.15 V s Vo <345 V 25
CE# controlled page buffer write operations; see figure 5 as applicable. 9/ 22/ 23/
Address setup to CE# going taAvEL 4.75 V < Vep € 5.25 Vv 9, 10, 11 01,03 15 ns
Low 4.5V < Vee < 5.5 V ALL
3.15 V < Voo 2345V
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

2

ALl device types are capable of being operated at 5.0 vV + 10%, 5.0 V £ 5%, or 3.3 V + 5% except devices 02 and
04, which are not available at the 5.0 V + 5% option. When these options present differences in timing and
electrical Limits, it will be noted. For device types 01 and 03, Te = -55°C to +125°C; for device types 02 and
G4, T = -40°C to +125°C. Case temperatures are instant on.

All currents are in RMS unless otherwise noted.

CMOS inputs are either Voo + 0.2 V or GND # 0.2 V. TTL inputs are either Vi or Viy.

Automatic power saving reguces Iecr to less than 1 mA in static operation.

Periodically sampled and not 100-percent tested, but shall be guaranteed to the limits specified in table I.
Tece is specified with the device de-selected. If the device is read while in erase suspend mode, current draw
is tﬁe sum of lporpo and Ig

Block erases, uorE/byte ertes and lock block operations are inhibited when Vpp < Vpp, ¢ and not guarenteed in the
ranges between Vp (max) and Vppuq (min), between Vpouq {max) and Vppys> (min) and above Vppyz (max).
Parameters shall Be tested as part of device initial characterization and after design and process change and
shall be guaranteed to the limits specified in table I for all lots not specifically tested.

N

@

9/ CEx# is defined as the latter of CEO# or CE1# going low, or the first of CEO# or CE1# going high.

10/ OE# may be delayed up to tg gy = tgiay after the falllng edge of CE#, without impacting telqv-

11/ CEq#, CE1# and OE# are switched low after power-up.

12/ The power supply may start to switch concurrently with RP# going low.

13/ The address access time and RP# high to data valid time are shown for 5.0 V Veo operat1on. Refer to the ac
characteristics-read-only operations, 3.3 v V.

14/ The t and/or T3vpH times must be strictly ?olloued to guarantee all other read and write specifications for
the device.

15/ Read timings during write and erase are the same as for normal read.

16/ Refer to command definitions table for valid address and data values.

17/ Address and data are latched on the rising edge of WE# for all command write operations.
18/ VWrite/erase durations are measured to valid status data.

19/ Word/byte write operations are typically performed with one programming pulse.

20/ Address and data are latched on the rising edge of CE# for all command write operations.
21/ Address must be valid during the entire WE# low pulse.

22/ See the high speed ac input/output reference waveforms and ac testing load circuit.

23/ Address must be valid during the entire CE# low pulse.
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3.12 Endurance. A reprogrammability test shall be completed as part of the vendor's reliability monitors. This
reprogrammability test shall be done for initial characterization and after any design or process changes which may
affect the reprogrammability of the device. The methods and procedures may be vendor specific, but shall guarantee
the number of program/erase endurance cycles listed in section 1.3 herein over the specified temperature range (see
1.2.2). The vendor's procedure shall be kept under document control and shall be made available upon request of the
acquiring or preparing activity, along with test data.

3.13 Data retention. A data retention stress test shall be completed as part of the vendor's reliability monitors.
This test shall be done for initial characterization and after any design or process change which may affect data
retention. The methods and procedures may be vendor specific, but shall guarantee the number of years listed in
section 1.3 herein over the specified temperature range (see 1.2.2). The vendor's procedure shall be kept under
document control and shall be made available upon request of the acquiring or preparing activity, along with test
data.

4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. For device class M, sampling and inspection procedures shall be in accordance with
MIL-STD-883 (see 3.1 herein). For device classes N, @, and V, sampling and inspection procedures shall be in
accordance with MIL-1-38535 or as modified in the device manufacturer's Quality Management (QM) plan. The
modification in the QM plan shall not effect the form, fit, or function as described herein.

4.2 Screening. 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. For device classes N, Q, and V, screening shall be
in accordance with MIL-1-38535, and shall be conducted on all devices prior to qualification and technology
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. Prior to burn-in, the devices shall be programmed (see 4.5.2 herein) with a checkerboard pattern or equivalent
(manufacturers at their option may employ an equivalent pattern provided it is a topologically true
alternating bit pattern). The pattern shall be read before and after burn-in. Devices having bits not in the
proper state after burn-in shall constitute a device failure and shall be included in the PDA calculation and
shall be removed from the lot.

¢. The burn-in test duration, test condition and test temperature, or approved alternatives shall be as specified
in the device manufacturer's OM plan in accordance with MIL-1-38535. 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-1-38535 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.

(1) Dynamic burn-in (method 1015 of MIL-STD-883, test condition D) using the circuit referenced (see 4.2.1c
herein).

d. Interim and final electrical parameters shall be as specified in table IIA herein.
e. After the completion of all screening, the device shall be erased and verified prior to delivery.
4.2.2 Additional criteria for device classes N, @, 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 @M plan in accordance with MIL-1-38535. 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-1-38535 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.

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

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
appendix B of MIL-I-38535.
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Case X
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SEE DETAIL A
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DETAIL A
Symbol Millimeters Symbol Millimeters
Minimum Maximum Minimum Max imum
A 1.90 Ho 15.70 16.30
A1 0.47 N 56 pins
A2 1.18 1.38 Ly 0.75 0.85
B 0.25 0.40 Y 0.10
c 0.13 0.20 a 2° 4°
D 23.40 24.00 b 3 5°
E 13.10 13.50 R1 0.15 0.25
e 0.80 basic R2 0.15 0.25

NOTES: 1. Terminal one shall be identified by a mechanical index on the lead or body, or a mark on the top surface
within the region shown.

2. Dimension "D" does not include mold flash, protrusions or gate burrs. Mold flash, protrusions or gate
burrs shall not exceed 0.15 mitlimeters per side.

3. Dimension “E1" does not include interlead flash or protrusion. Interlead flash or protrusion shalt not
exceed 0.25 millimeters per side.

4. Dimension "b" does not include dambar protrusion. Allowable dambar protrusion shall be 0. 08 millimeters
total in excess of the "b" dimension at maximum material condition. Dambar cannot be located on the lower
radius of the foot. Minimum space between protrusion and adjacent lead is 0.07 millimeters for 0.4 and-0.5
millimeter pitch packages.

FIGURE 1. Case outline.
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Device
types All
Case
outline X
Terminal Terminal | Terminal | Terminatl
number symbol number symbol
1 CEg# 33 Da,
2 A2 34 NC
3 Aqz 35 NC
4 Aqy 36 BYTE#
5 Aqs 37 Ag
6 3/5# 38 Dy
7 CE1# 39 008
8 NC 40 0Qy
9 Axg 41 Dag
10 Aqg 42 Ver
11 Aqg 43 Ag
12 Aq7 44 Vgs
13 Ag 45 A
14 Vee 46 Ag
15 Vgs 47 Ag
16 DRy 48 A,
17 DGy, 49 Az
18 DRy 50 Ay
19 DQq5 51 Aq
20 RY/BY# 52 Ag
21 OE# 53 A0
22 WE# 54 A1
23 WP# 55 RP#
24 DQq3 56 Vpp
25 DQg
26 DQq,
27 DQ,
28 Vee
29 VSS
30 Da, 4
31 Dag
32 D84q
FIGURE 2. JTerminal connections.
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Bus operations for word-wide mode (BYTE# = Viy?

Notes A‘l RP# CE1# CEO# OE# WE# | RY/BY# DQO - DQ15
Operation

Read A7 2/ 3 X | Viy T AT T T X Data out
Output disable 17 &4/ 3/ X ViH Vi ViL Vin | Vix X 3-state
Standby 1/ &/ 3/ X VK ViL Viy X X X 3-state

xIH ¥IL
_ IH_| Vin
Deep power-down 1/ 5/ X Vip X X X X | Yoy 3-state
Manufacturer code &/ ViL Vi Vie Vi Vi Vin Vou 0089H
Device code &/ Vin Vin Vie ViL ViL Vin VOH 66A0H
Write 1 & X | Viy VL Vi Vin Vi, X Data in

Bus operations for byte-wide mode (BYTE# = V)
Notes AO RP# CE.]# CEO# OE# WE# | RY/BY# DQO - DQ7
Operation

Read 1 2/ 3/ X Vi ViL Vi Vi Vin X Data out
Output disable YV &/ 3/ X | Viy Vir [ Vie | Vi | Vi X 3-state
Standby A &7 3/ X | Viy Vir | Vin X X X 3-state

Vin | ViL

Vin | Vi
Deep power-down 1/ 5/ X ViL X X X X | Vou 3-state
Manufacturer code 6/ Vie Vi Vi Vi Vi {Viw | Vou 89H
Device code 6/ vIH Vi ViL ViL vIL vIH VOH AOH
Write 17 &/ 7/ X VIH VIL VIL VIH VIL X Data in

1/ X can be Vi or Viy for control pins and addresses except for RY/BY# , which is either VoL °F Voy-

2/ RY/BY# output is open drain. When the WSM is ready, erase is suspended or the device is in deep power-
down mode. RY/BY# will be at VOH if it is tied to Vee through a resistor. RY/BY# at VOH is
independent of OE# while a WSM operation is in progress.

RY/BY# may be at Vg while the WSM is busy performing various operations. For example, a status
register read during a write operation.

While the WSM is running, RY/BY# in level-mode (default) stays at VoL untit all operations are
complete. RY/BY# goes to Vo, when the WSM is not busy or in erase suspend mode.

RP# at GND + 0.2 V ensures tne lowest deep power-down current.

Ag and A4 at Vy provide device manufacturer codes in x 8 and x 16 modes respectively. Aq and Aq at
Viy provide device identification codes in x 8 and x 16 modes respectively. All other addresses are
set to zero.

Commands for erase, data write, or lock-block operations can only be completed successfully when Vpp =

Vepu1 O Vpp = Vppya-

g &

ey

N

FIGURE 3. Truth tables.
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Command definitions 1/
Command Mode | Notes First BUS cycle Second BUS cycle Third BUS cycle
Oper | Addr Data Oper | Addr Data Oper | Addr Data
Read extended status 2/ Write X XX71H Read RA GSRD
register BSRD
Page buffer swap 3/ Write X XX72H
Read page buffer Write X XX75H Read PA PD
Single load to page buffer Write X XX744 Write PA PD
Sequential load to page x 8 | &/5/6/ | Write X XXEOH Write X BCL Write X BCH
buffer x 16 | 4/5/6/ | Write | X | XXEOH | write | X | wct | write | X | won
¥é:74
Page buffer write to flash x 8 &/6/ Write X XX0CH Write Ag | BC(L,H) | Write WA BC(H,L)
. 9/10/
x 16 | 4/6/27 | Write X XXOCH Write X WCL Write WA WCH
&/
Two-byte write x 8 Q/ Write X XXFBH Write Ag | WDCL,H)Y | write WA WD(H,L)
Lock block/confirm Write X XX77H Write BA XXDOH
Upload status bits/confirm 1v/ Write X XX97H Write X XXDOH
Upload device 12/ Write X XX99H Write X XXDOH Read PA PD
information/confirm
Erase all unlocked Write X XXATH Write X XXDOH
blocks/confirm
RY/BY# enable to level-mode 13/ Write X XX96H Write X XX01H
RY/BY# pulse-on-write 13/ Write X XX96H | Write X XX02H
RY/BY# pulse-an-erase 13/ Write X XXP6H Write X XXO03H
RY/BY# disable 13/ write X XX96H Write X XX04H
RY/BY# pulse-on-write/erase 13/ Write X XX96H Write X XXO05H
Sleep Write X XXFOH
Abort Write X XX80H
Address Data
BA = Block address AD = Array data
PA = Page buffer PD = Page buffer
address data
RA = Extended register BSRD = BSR data
address
WA = Write address GSRD = GSR data
X = Don't care WC(L,H) = Word count
(low, high)
BC(L,H) = Byte count
(low, high)
WD(L,H) = Write data
(low, high)
FIGURE 3. TIruth tables - Continued.
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To ensure that the devices power consumption during sleep mode reaches the deep power-down current level,
the system also needs to de-select the chip by taking either or both CEO# or CE1# high.

2/ RA can be the GSR address or any BSR address.

3/ This command allows the user to swap between available page buffers (0 or 1).

4/ BCH/WCH must be at OOH for this product because of the 256-byte (128-word) page buffer size, and to avoid
writing the page buffer contents to more than one 256-byte segment within an array block. They are simply
shown for future page buffer expandability.

3/ PA and PD (uwhose count is given in cycles 2 and 3) are supplied starting in the 4th cycle, which is not shoun.

6/ BCL = OOH corresponds to a byte count of 1. Similarly, WCL = OOH corresponds to a word count of 1.

Z/ In x 16 mode, only the lower byte DQg_, is used for WCL and WCK. The upper byte Dag. is a don't care.

8/ The upper byte of the data bus (DQg_45) during command writes is a "don't care" in X 12 operation of the
device.

9/ A is automaticatly complemented to load second byte of data. BYTE# must be at Vi - Ap value determines
uEich WD/BC is supplied first: Ag = 0 looks at the WDL/BCL, Ag = 1 looks at the HbH/BCH.

10/ Write address, WA, is the destination address in the flash array which must match the source address in the
page buffer. '

11/ Upeon device power-up, all BSR lock-bits come up locked. The upload status bits command must be written to
reflect the actual lock-bit status.

12/ After writing the upload device information command and the confirm command, the following information is

output at page buffer addresses specified below:

Address Device information
06H, O7H (Byte mode) Revision number
03H (Word mode) Revision number
1EH (Byte mode) Configuration cade
OFH (DQy_») (Word mode) Configuration code
1FH (Byte mode) Proliferation code (01H)
OFH (DQg_q5) (Word mode) Proliferation code (01H)

A page buffer swap followed by a page buffer read sequence is necessary to access this information. The
contents of all other page buffer locations, after the upload device information command is written, are
reserved for future implementation. See figure 3 for description of the device configuration code. This code
also corresponds to data written to the device after writing the RY/BY# reconfiguration command.

13/ These commands reconfigure RY/BY output to one of two pulse-modes or enable and disable the RY/BY# function.

FIGURE 3. TIruth tables - Continued.
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Status register definitions

Compatible status register 1/ 2/ 3/ 4/
7 6 5 4 3 2 1 0
WRITE STATE ERASE ERASE STATUS 2/ | DATA WRITE Vpp STATUS 3/ RIR]|R
MACHINE SUSPEND STATUS
STATUS 1/ STATUS )
(WSMS) (ESS) (ES) (DWS) (VPPS)
1= Ready Erase Error in block Error in Vpp error detect; |4/ |4/ | 4/
’ suspended erasure data write operation abort
0= Busy Erase in Successful Successful Vpp okay 4f | 4r | &/
progress/com block erase data write
pleted

1/ RY/BY# output or the Write state machine status bit must first be checked to determine completion of an operation
(erase, erase suspend, or data write) before the appropriate status bit (ESS, ES, or DWS) is checked for success.

2/ 1If DUS and ES are set to "1's" during an erase attempt, an improper command sequence was entered. Clear the CSR
and attempt the operation again. i

3/ The Vpp status bit, unlike an A/D converter, does not provide continuous indication of Vg, level. The write state
machine interrogates the V, p level only after the data write or erase command sequences have been entered
and informs the system if CPP has not been switched on. The Vpp status bit is not guaranteed to report accurate
feedback between VPPLs (max.) and Vepn1 (min.) and between Vp

PH1 (max.) and Vv PH2 {min.).
4/ Status registers 2 are reserved for future use and should ge ﬁen p

masked out w olling the CSR.

Global status register 1/
7 6 5 4 3 2 1 0
WRITE OPERATION ~ DEVICE DEVICE MATRIX 5/4 QUEUE PAGE PAGE PAGE
STATE SUSPEND OPERATION SLEEP STATUS BUFFER BUFFER BUFFER
MACHINE STATUS STATUS STATUS AVAILABLE STATUS SELECT
STATUS 2/ STATUS 7/ ’ STATUS
(WSMS) (0SS) (DOS) (DSS) (Qs) (PBAS) (PBS) (PBSS)
1=]00= Ready Operation Operation Device Operation Queue One or Selected Page
3/ suspended | unsuccessful in successful full two page page buffer 1
sleep or currently buffers buffer selected
running 4/ available ready
01= Device in
3/ sleep mode
or pending
sleep 5/
0=]10= Busy Operation Operation Device Operation Queue No page | Selected Page
37 in successful not in | unsuccessful | available buffer page buffer 0
171 < progress/ | or currently sleep Operation available buffer selected
3/ completed running unsuccess ful busy 8/
or aborted
&/

Ny

When multiple operations are queued, checking BSR.7 only provides indication of completion for that particular
block. GSR.7 provides indication when all queued operations are completed.

RY/BY# or the WSMS bit must be checked to determine completion of an operation (block lock, suspend, any
RY/BY# reconfiguration, upload status bits, erase or data write) before the appropriate status bit (0SS or
DOS)is checked for success.

These logic outputs apply to MATRIX 5/4 only.

If operation currently running, then GSR.7 = 0.

If device pending sleep, then GSR.7 = 0.

Operation aborted: unsuccessful due to abort command.

The device contains two page buffers.

Selected page buffer is currently busy with WSM operation.

N

rrerew

FIGURE 3. Truth tables - Continued.
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Status register definitions - continued.
Block status register 1/
7 6 5 4 3 2 1 0
BLOCK BLOCK LOCK BLOCK BLOCK MATRIX 5/4 QUEUE Vp VpP LEVEL R
STATUS STATUS OPERATION OPERATION STATUS STA{bS &f
2/ STATUS ABORT
STATUS 3/
(BS) (BLS) (BOS) (BOAS) (Qs) (Vppg) Vppy )
1= ]00 = | Ready Block Operation Operation Operation Queue | Vpp error Vep 57
&/ unltocked unsuccessful aborted successful full detect; detected
for or currently operation| at 5.0 Vv
write/erase running abort + 10%
01= Not a valid
4/ combination
6=1]10-= Busy Block Operation Operation Operation Queue Vpp okay Vep 5/
194 tocked for successful not unsuccessful | availa detected
write/erase | or currently aborted . ble at 12.0 Vv
11= running Operation + 59
4/ aborted &/ -
1/ uhen multiple operations are queued, checking BSR.7 only provides indication of completion for that particular
block. GSR.7 provides indication when all queued operations are completed.
2/ RY/BY# output or the BS bit must be checked to determine completion of an operation (block lock, suspend,
erase or data write) before the appropriate status bit (BOS or BLS)is checked for success.
3/ The BOAS bit will not be set until BSR.7 = 1.
4/ The BSR.1 is not guaranteed to report accurate feedback between the Vppuq and Vppys voltage ranges. Urites
and erases with Vpp between Vpp, o (max.) and V, (min.), between Vpp,q (max.) ané Vppyz (min.), and
above Vppus (Mmax.) produce spurious results and should not be attempteg.
5/ These bits are reserved for future use; mask them out when polling the BSR's.
&/ Operation halted via abort command.
Device configuration code
7 6 5 4 3 2 1 o]
R R RY/BY# RY/BY# RY/BY#
CONFIGURATION CONFIGURATION | CONFIGURATION
001-= 1/ M v v 1/ Level mode Level mode Level mode
(default) {default) (default)
010-= Pulse-on-write Pulse-on- Pulse-on-
Write write
011= Pulse-on-erase Pulse-on- Pulse-on-
erase erase
100= RY/BY# disabled RY/BY# RY/BY#
disabled disabled
101 = Pulse-on- Pulse-on- Pulse-on-
write/erase Write/erase write/erase
1/ These bits are reserved for future use; mask them out when reading the device configuration code. Set these
bits to "O" when writing the desired RY/BY# configuration to the device.
FIGURE 3. Truth tables - Continued.
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oUTPUT ouTPUT INPUT INPUT
BUFFER BUFFER '—' BUFFER BUFFER
I‘ 10 Losic [ VCC
e BYTE=
DATA
DUEUE
REGISTERS
10
5 <:REGISTER }
- <: CSR
2 ]
PAGE -
.":_3 < 1 ¢ — > BUFFERS _
s =/
s <: ESRs | | I \/ CED
& | CE1
<C OE=
DATA S
:> eyt | COHPARATDR<,: " 3 He=
BUFFER = ) e WPa
v —o] |~a———  RP=
Y -DECODER | Y GATING/SENSING :
ABDRESS —_— o= RY/BY=
_r\ :a_.lo E—. Wes | Wi
QUEUE ] ° >3 | o= - =
LATCHES]_ x-0ECODER| * [2E [BZ | e e asesee 2525 = PROGRAM/ERASE [~ Vpp
O Iy e ‘;3 ‘-73 k4 VOLTAGE SWITCH |~ 3 /5 o
I Y} o® | o2 v
| I L - - Ve
~- GND
ADDRESS |
CDUNTER f i i.........li 1
}
FIGURE 4. Block diagram.
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- 2.5 ns OF 830 TRANSMISSION LINE

FROM QUTPUT &——( ) (O——e TEST Vep =
UNDER TEST _J— POINT

TOTAL CAPACITANCE = 30 pF —

2.5 ns OF S0 TRANSMISSION LINE

FROM OUTPUT &——) {)——e TEST v
UNDER TEST POINT

TOTAL CAPACITANCE = 100 pF —

2.5 ns OF 251 TRANSMISSION LINE

FROM OUTPUT &— ) C >——e TEST
UNDER TEST POINT Vee

TOTAL CAPACITANCE = 50 pF —

2.4V 55
2.0V 2.0V
INPUT XO g V>TEST POINT y OUTPUT Vee =
0.45 Vv : 5 0.8
3.0V 55
INPUT 1.5 VX-=— TEST POINT —=X 1.5 V OUTPUT Vee =
oV 3 Vee =

NOTES: AC testing (V
a logic "Om.
Input rise and fall times (10% to 90%) < 10 ns.

AC testing (V,

a logic wou.
90%) < 10 ns.

FIGURE 5. Switching test circuit and waveforms.

5.0v

=33V

5.0V

5.0V

W u

wo

< <

+ 5%

+ 10%

+ 10%

I+ 1+
%]
o

cc = 53-0V £ 10%): Inputs are driven at Voy (2.4 VTTL) for a logic ™" and (0.45 VTTL) for
anut timing begins at Vi, (2.0 VTTL) and Vi 0.8 VITL). Output timing ends at VIH and VIL.

cc = 5.0V 5% and 3.3 V+5%): Inputs are driven at 3.0 V for a logic "1" and 0.0 V for
anut timing begins, and output timing ends, at 1.5 volts. Input rise and fall times (10% to
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Read cycle timing waveform

Vee DEVICE AND OUTPUTS DATA v POWER-
POWER-UP STANDBY ADDRESS SELECTION ENABLE VALID  STANDBY “CC DOWN

v S
IH

ADDRESSES A, ><><><><>O<><>< ADDRESSES STABLE M
IL —_—

|
. tavav l'[
VIH
CEx= (E) (1) / \,\ # \
ViL -
= bAVEL = i tenozl=-
V1n
0Es (G / \ # \
VIiL —_———
. tAVEL -] = toHaz |-
Vi -
t
WE= (W} / t -+ ‘gLav |=
Vi e LEL Qv
toLox .
Vou — tELox—n] OH— |~
DATA (D/Q) HIGH Z IF }}3 HIGH Z
VALID QUTPUT
VoL Yy VALID ouTRU A
tavav
5.0 V
Vee _/
GND

} tpugv
VHl

1
RP# [P] f \
VIL .

NOTE: See note 4 on sheet 27.

FIGURE 5. Switching test circuit and waveforms - continued.
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BYTE# timing waveform

v
IH o oo f——————————— -
ADDRESSES (A} ><><><><><><>{ ADDRESSES STABLE X>O<><><><
e OMNNNNNAY .
: |
tavav ——!
Viu ]
CEx= (E} (1) / \I\ —_/"__\
Yoo /S e
taLFL = tELFL teHoZ
Vik
0E= (G} / _/_
v K \
I R o R .
v taveL YELFL trLov = Pavoy ———e] GHOZ
IH
BYTE= (F1 (LDW) \,.\ teLav -/
Vio b Sp———— .. —
- “E{ OV - tGLOX t‘UH"—
Vou ~tErgx—=t | -7 |‘-
DATA (DDO/DQ7) HIGH Z £/ F DATA DATA HIGH Z
VoL $SN%  OUTPUT ouTPUT
R S e I
1
v
oH /77 F BATAN
DATA (D08/D015) HIGH 2 AN 0UTPOT HIGH Z
oL

f=—tELFH tEHQY =
vew s
BYTE= [F) (HIGH) /

VIL

NOTE: See note 4 on sheet 27.

FIGURE 5. sSwitching test circuit and waveforms - cntinued.
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Voo

RPs
[P)

3/5=
tv)

Yeeo
13 v,5v)

Vo Power-up and RP reset waveform

POWER-UP

4

I" LYHPH >

3.3 v

.ov_/

\ \
_..'_ tpuELS - l—-— PHELS
ADDRESS VN NN NNNNN/
(A} m VALID ‘A‘A‘A’A‘A’A‘A’A’A VALTD
I*"t- tavov "II-"Avov
DATA F VALID N\ F VALID
101 * 3.3 v outPurs  / % 5.0 V DUTPUTS
- ‘tpuov t=- oo ooy
NOTE: CEg#, CE4# and OE# are switched low after power-up.
FIGURE 5. Switching test circuit and waveforms - continued.
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Command write waveform

HWRITE VALID

NOTES:

CE_# is defined as the latter of CED# or CE1# going low, or the first of
RPQ low transitiion is only to show t HP

NV W

Vpp voltage equal to or below Vpp, o provides complete flash memory array

FIGURE 5. Switching test circuit and waveforms - cn

WRITE ADDRESS & DATA AUTOMATED WRITE READ
DATA-WRITE (DATA-WRITE} DATA-WRITE EXTENDED READ EXTENDED
DEEP OR ERASE SETUP OR ERASE OR REGISTER STATUS
SUNER‘DUHN COMMAND CONFIRM COMMAND ERASE DELAY COMMAND REGISTER DATA
ADDRESSES (A)  IH YXSOOB0000CCO00 “ SO0 OO0 MO'O'Q'Q'Q'O'O'O'Q'O'O'O XX
A
see NOTE 1y KRG R XRRRXRK R
t _..Lt t READ COMPATIBLE
Vi l'" AVAV AVHH l‘_ WHAX STATUS REGISTER DATA
ADDRESSES (A) EOOOOCOO00 SEE NDTE 3 AOOOO0O0OOON AKX
DOOCOONXXYXY. Ay OO0 -255. 05002 &
seE NOTE 2y XKKYRGKXKKKAY XY RERRARAK
- t'.tWAv—'-LtAvwl-n-- bt Lnax
CEx= (3  IH
SEE NOTE 4
t
tELHL"'] L“tNHEH ™ HHGLI__
IH
OE= (G} / v .
i £ t ' t
= “lHWL !* e “WHOV1, 2 GHIWL
Vin
o NN \/
VIu
Cunn-e |-
o] - £ upx
Viy "'II‘IrtDqu ,
HIGH 2 | A X /N /3NN /7 /N
DATA (D/0) (34 DIN DIN Qou DIN
Vi F \ Y G o/
C PHWL f=- LWHRL
Vou
RY/BYz (R} \ /
Vo
=1 = truee
RPz (P) ¥ SEE NDTE 5
I-——— LvPUHZ
v
VPP (23]
e SypLn1

This address string depicts Data-write/erase cycles with corresponding verification via ESRD.
This address string depicts Data-write/erase cycles with corresponding verification via CSRD.
This cycle is invalid when using CSRD for verification during Data write/erase operations.

CEO# or CE.l# going high.

 ;it is not valid for the read and write cycles shown above.
Vpp voltage during write/erase operations is valid at both 12.0 volts and 5.0 volts.

protection.

tinued.
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Alternate command write waveform

WRITE VALID
ADDRESS & DATA
[(DATA-WRITE) DATA-HRITE
DEEP OR ERASE SETUP DR ERASE OR
POWER-DOWN COMMAND  CONFIRM COMMAND ERASE DELAY

VIH OO0 OOOOOCX)
ORI A1 SRR

1 &Y
. l—-— tavav ——LtAVEH I-t EHAX
IH KAA ST AT VaVAVavavavay,
NI (XXX
vy, XGRS ATV ALY

HWRITE
DATA-WRITE

AUTOMATED WRITE READ
EXTENDED
REGISTER
COMMAND

ADDRESSES (A} AOOOOO0N00

SEE NOTE 1 XXX

ADDRESSES (A} SEE NOTE 3

READ EXTENDED
STATUS
REGISTER DATA

AN NS
OSSO
& XXX
‘t’:’:’! 2 2’:’:’:’. m ’\‘A’A‘d’d’b’b""’.“" .‘2’2
READ COMPATISBLE

STATUS REGISTER DATA
NNYNYYY XYY SN AR

N/

VYV

—

OO
SEE NOTE 2 Y RRBINKK
I‘—tAVAV_—l-tAVEH" L-‘EHAX
ViH
WE= (W) _/_\L
v
1L \___/
t
"NLEL-'—I L—tsnun - EHGL,"‘
0E= (G) ‘1
8
v / v
1L
= LengL |-- re————bEnavr, 2 L———TtGHEL
\'}
Cex= 0y M
SEE NOTE 4 A
LELEH- -':I_ .
EHDX
Vin ﬂl'ttDVE.H
HIGH Z | A X /8N /N @) @
DATA (D/Q) D1 01N DIN Doy
. ¥ \ A4
tpHEL b LEHRL
VoH
RY/BY= (R) j‘\ f
VoL

|"‘ tRHPL

RP= ([P)

—~ CvpEn2

+SEE NOTE 5

Lovviz —"—"1

v
Vpp (V)

t

= LypEH1 LOVWLL -

See notes on sheet

(XXX :

o0 9.# ¢‘¢ ¢’¢ ¢’¢ 0
AR

X

<

FIGURE 5. gSwitching test circuit and waveforms - Continued.
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WE# and CE# controlled page buffer write timing waveforms respectively

tNHEH——-—-I
CEx= (E) 1 /—L_
""l YELwL I"‘
WE= (W) \ ,,Zl \
L HWL ———=
taviL - £t um -—I -——-—]—tNHAX

DATA HIGH 7

{0/0Q) _ { D1n ;'E

v
CEx= (E) IH'ﬂ ,,f
Vi

Vi tg e
WE= (W) : —\k HKH /j_
ViL -—I

VIH
ViIL

v
IH
DATA HIGH Z # o EN A
/) IN
(D70 VL £ <
NOTE: See note 4 on sheet 26.
FIGURE 5. Switching test circuit _and waveforms - Continued.
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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-1-38535. Inspections to be performed shall be those specified in MIL-1-38535 and
herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformance inspection. Quality conformance inspection for device class M shall be in accordance with
MIL-STD-883 (see 3.1 herein) 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).
Technology conformance inspection for classes N, @, and V shall be in accordance with MIL-1-38535 including groups A,
B, C, D, and E inspections and as specified herein except where option 2 of MIL-1-38535 permits alternate in-line
control testing.

4.4.1 Group A inspection.

a. Tests shall be as specified in table IIA herein.
b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.

€. Subgroup 4 (C;y and Cpy; 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.

d. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the truth table. For device classes
N, @, 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). -

e. 0/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 classes N, Q, and V, performance of O/V (latch-up)
testing shall be as specified in the manufacturer's QM plan, the procedures and circuits shall be under the
control of the device manufacturer's TRB in accordance with MIL-1-38535 and shall be made available to the
preparing activity or acquiring activity upon request. Testing shall be on all pins, on five devices with
zero failures. Latch-up test shall be considered destructive. Information contained in JEDEC Standard number
17 may be used for reference.

f. ALl devices selected for testing shall be programmed with a checkerboard pattern or equivalent. After
completion of all testing, the devices shall be erased and verified, (except devices submitted for groups C
and D testing and devices to be archived, i.e., devices not to be sold).

4.4.2 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in
table IIA herein. Delta limits shall apply only to subgroup 1 of group C and shall consist of test specified in table
11B herein.

4.4.2.1 Additional criteria for device class M.

a. Steady-state tife test conditions, method 1005 of MIL-STD-883:

(1) The device selected for testing shall be programmed with a checkerboard pattern or equivalent.

(2) 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.

(3> T, = +125°C, minimum.

(4) Test duration: 1,000 hours, except as specified in method 1005 of MIL-STD-883.

b. All devices requiring end-point electrical testing shall be programmed with a checkerboard or equivalent
alternating bit pattern.

€. After the completion of all testing, the devices shall be cleared and verified prior to delivery {except
devices submitted for group D testing and devices to be archived, i.e., devices not to be sold).
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TABLE IIA. Elecrtical test requirements. 1/ 2/ 3/ &/ 5/ &/ 7/

Line Test Subgroups Subgroups
no. requirements (per method 5005, {per MIL-1-38535,
table I) table I1I)
Device Device Device Device
class class class class
M N Q v
1 Interim electrical 1,7,9
parameters or
(see 4.2) 2,8R,10
2 | Sstatic burn-in I Not Not Not Not
method 1015 required required required required
Same as line 1 1%,7% A
Dynamic burn-in Required Required Required Required
(method 1015)
Same as line 1 1%, 7% A
6 Final electrical 1*,2,3,7%, 1*,2,3,7%, 1*,2,3,7*%, 1*,2,3,7%,
parameters 8A4,88,9,10, 8A,88,9,10, 8A,88,9,10, 8A,8B,9,10,
11 1 11 11
7 Group A test 1,2,3,46%*%,7, 1,2,3,4%*%,7, 11,2,3,4%*,7, |1,2,3,4%*,7,
requirements 8A,88,9,10, 8A,88B,9,10, 8A,88,9,10, 8h,88,9,10,
11 11 11 11
8 Group C end-point 2,8A,10 2,84,10 2,8A,10 1,2,3,7,
electrical 8A,88,9,10,
parameters 11 a
9 Group D end-point 2,8A,10 2,8A,10 2,8A,10 2,3,7
electrical 8A,88
parameters )
10 Group E end-point 179 179 179 179
electrical
parameters

1/ Blank spaces indicate test 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 subgroups 1 and 7.

5/ ** See 4.4.1c.

&/ & Indicates delta limit (see table IIB) shall be required where specified, and the delta values
shall be computed with reference to the previous interim electrical parameters (see line 1). For device
class V, performance of delta tests and limits shall be as specified in the manufacturer's QM
plan.

7/ See 4.4.1e.
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4.4.2.2 Additional criteria for device classes N, @, 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-1-38535. The test circuit shall be maintained under document revision level control by the device
manufacturer's TRB, in accordance with MIL-1-38535, 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.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in
table 11A herein. The devices selected for testing shall be programmed with a checkerboard pattern or equivalent.
After completion of all testing, the devices shall be erased and verified (except devices to be archived, i.e.,
devices not to be sold).

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). RHA levels for device classes N, @, and V shall be M, D, L, R, F, G, and H and for
device class M shall be M and D.

a. End-point electrical parameters shall be as specified in table I1A herein.

b. Tor device class M, the devices shall be subjected to radiation hardness assured tests as specified in
MIL-1-38535, appendix A, for the RHA level being tested. For device classes N, Q, and V, the devices or test
vehicle shall be subjected to radiation hardness assured tests as specified in MIL-1-38535 for the RHA level
being tested. All device classes must meet the postirradiation end-point electrical parameter Limits as
defined in table I at Tp = +25°C *5°C, after exposure, to the subgroups specified in table II herein.

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

TABLE 118. Delta limits at 25°C.

Test 1/ All device types
I standby | £10 percent of specified value
CCcs :
in table I.
I +10 percent of specified value
in table I.
Lo +10 percent of specified value
in table 1.

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

4.5 Methods of inspection. Methods of inspection shall be as specified in the appropriate figures and tables
herein.

4.5.1 Erasing procedures. The erasing procedures shall be as specified by the device manufacturer and shall be
available upon request.

4.5.2 Programming procedure. The programming procedures shall be as specified by the device manufacturer and shatl
be made available upon request.

4.6 Delta measurements for device class V. Delta measurements, as specified in table 11A, 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 11B. 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-STD-883 (see 3.1
herein) for device class M and MIL-1-38535 for device classes N, Q, and V.
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6. NOTES
(This section contains information of a general or explanatory nature that may be helpful, but is not mandatory.)

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit
applications (original eguipment), 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 shall inform Defense Electronics Supply Center
when a system application requires configuration control and which SMD's are applicable to that system. DESC will
maintain a record of users and this list will be used for coordination and distribution of changes to the drawings.
Users of drawings covering microelectronic devices (FSC 5962) should contact DESC-EC, telephone (513) 296-6047.

6.4 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444, or telephone (513)
296-5377.

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined
in MIL-1-38535.

Cine Cour » - - - - - . . . lnput and bidirectional output, terminal-to-GND capacitance.
GNB e m e e e e . . . Ground zero voltage potential.
Ieg = s e e e e e e e e Supply current.

Input current Llow.

T Input current high.
Te - o o e o e - - - . . . LCase temperature.
Tp = - - - = - - . . . . . Ambient temperature.
Veg - =« =« -« -« - .. Positive supply voltage.
s -+ <« « « <« <« +« « . Output enable and Write enable voltage during chip erase.
07v e e e e e e e e e Latchup over-voltage.

6.5.1 Timing limits. The table of timing vatues 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 Timing parameter abbreviations. All timing abbreviations use lower case characters with upper case
subscripts. The initial character is always "t" and is followed by four descriptors. These characters specify two
signal points arranged in a "from-to" sequence that define a timing interval. The two descriptors for each signal
specify the signal name and the signal transition. Thus the format is:

x X X

Signal name from which interval is defined ——————————J

Transition direction for first signal

1>

X

Signal name to which interval is defined

Transition direction for second signal

a. Signal definitions:

Address

Data in

Data out

Write enable

Chip enable

Output enable
Reset/Deep powerdown

VOMEZOO>»
nwmanuwunnn

b. Transition definitions:

Transition to high

Transition to low

Transition to valid

Transition to invalid or don't care
Transition to off (high impedance)

NX<rmx
o

6.5.3 Waveforms.

WAVEFORM INPUT OUTPUT
SYMBOL

MUST BE WILL BE
VALID VALID

CHANGE FROM WITL CHANGE FROM
HTO L HTOL

_m_ CHANGE FROM WILL CHANGE FROM
LTOH L TOH

DON'T CARE CHANGING
><><><><><><>< ANY CHANGE STATE UNKNOUWN
PERMITTED

IMPEDANCE
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6.6 One part - one part number system. The one part - one part number system described below has been developed to
allow for transitions between identical generic devices covered by the three major microcircuit requirements documents
(MIL-}-38534, MIL-1-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique PIN's. The
three military requirements documents represent different class levels, and previously when a device manufacturer
upgraded military product from one class Level to another, the benefits of the upgraded product were unavailable to
the Original Equipment Manufacturer (OEM), that was contractualiy locked into the original unique PIN. By
establishing a one part number system covering all three documents, the OEM can acquire to the highest class level
available for a given generic device to meet system needs without modifying the original contract parts selection

criteria.
Example PIN Manufacturing . Document

Military documentation format under new system source listing listing
New MIL-H-38534 Standard Microcircuit 5962-XXXXXZZ(H or K)YY QML-38534 MIL-BUL-103
Drawings
New MIL-1-38535 Standard Microcircuit 5962-XXXXXZZ(N, Q or V)YY QML-38535 MIL-BUL-103
Brawings
New 1.2.1 of MIL-STD-883 Standard 5962-XXXXXZZ{M)YY MIL-BUL-103 MIL-BUL-103

Microcircuit Drawings

6.7 Ssources of supply.

6.7.1 Sources of supply for device classes N, @, 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
DESC-EC and have agreed to this drawing.

6.7.2 Approved sources of supply for device class M. Approved sources of supply for class M are listed in
MIL-BUL-103. The vendors listed in MIL-BUL-103 have agreed to this drawing and a certificate of compliance (see 3.6
herein) has been submitted to and accepted by DESC-EC.
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