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1. SCOPE

1.1 Scope. Thi§ qrauing describes device requirewents for c!ass B microci(cuits in accordgnce with 1.2.1 of
DMII:LJ-ﬁ‘g)g~€§Z’:89"§§bvdiws,ﬁohtm use of MIL-STD-883 in conjunction with compl iant non-JAN devices.!
1.2 Part or Identifying Number (PIN). The complete PIN shall be as shown in the foliowing example:
5962-89590 o1 P X
BF;:TFET;;E;F Device type Case outline Lead finish
(see 1.2.1) (see 1.2.2) (see 1.2.3)
1.2.1 Dpevice type(s). The device type(s) shall identify the circuit function as follows:
Device type Generic_number Circuit function Endurance
01 24C04 512 X 8 serial EEPROM 10,000 cycles

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

Outline letter Descriptive designator Terminals Package style
P GDIP1-T8 or CDIP2-T8 8 Dual-in-line

1.2.3 Lead finish. The lead finish shall be as specified in MIL-STD-883 (see 3.1 herein). Finish letter "X" shall
not be marked on the microcircuit or its packaging. The "X designation is for use in specifications when lead
finishes A, B, and C are considered acceptable and interchangeable without preference.

1.3 Absolute maximum ratings. 1/

Supply voltage range . . . . . . . . Pe s s e w s e o . 0.3V de to +6.50 V dc
Temperature under bias . . . ., .. . .. c e s s e e . . -65°C to #135°C
Storage temperature range . . . . . . . . s s e . - . . . -65°C to +150°C
Voltage on any pin with respect

teground . . . . .. L. L L L. .. v o e v v e o 1.0V to +6.5 V
DC output current . . . _ . . . . . . t s e e s s e . .5 mA
Maximum power dissipation . . . . . . . . . e e e e e . 100 MW
Junction temperature L o oo« #175°C 2/
Thermal resistance, junction to case . . . © s « « « . . See MIL-STD-1835
Lead temperature (soldering, 10 seconds) . . . .. .. . +300°C
Input voltage range . . . . . .. .. ... ... c e v . =03V to +6.5V
Endurance (minimum) . . . . . . f e e e e e e e e e e 10,000 cycles
Data retention (minimum) . .. ... ... . . ... " 10 years

1.4 Recommended operating conditions.

Operating supply voltage . . .. ... .. .. .. + « « 4.5 V dc to +5.5 V dc
Case operating temperature range (Tc) C e e e e e e e e -55°C to +125°cC.

High level input voltage (VIH) E e e e e e e e e . e e .V c X 0.7 to VCC + 0.5 Vde
Low level input voltage Vil o - o e oL -?.0 V dc to Vep % 0.3

1/ Unless otherwise specified, all voltages are referenced to ground.
2/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in screening
conditions in accordance with method 5004 of MIL-STD-883.
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2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, and bulletin. Unless otherwise specified, the following specification,

standeid5 06 806001 B the [ikdue listed in that issue of the Department of Defense Index of Specifications and

stardards—specified—nmthe—soticitation, form a part of this drawing to the extent specified herein.

SPECIFICATION
MILITARY
MIL-1-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-973 - Configuration Management.
MIL-STD-1835 - Microcircuit Case Dutlines.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD’s).

(Copies of the specification, standards, and bulletin 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 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 Item requirements. The individual item requirements shall be in accordance with 1.2.1 of MIL-STD-883,
vprovisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices" and as specified 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) and herein.

3.2.1 Terminal connections. The terminal connections shall be as specified on figure 1.
3.2.2 Iruth table. The truth table shall be as specified on figure 2.

3.2.3 Block diagram. The block diagram shall be as specified on figure 3.

3.2.4 Case outline. The case outline shall be in accordance with 1.2.2 herein.

3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical performance
characteristics are as specified in table I and shall apply over the full case operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table II.
The electrical tests for each subgroup are described in table I.
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A

TABLE 1. Electrical performance characteristics.
1 0 "5962-8959001PX"(f] [ [ conditions 1/ Limite
Test Symbol Vee = 5 V 210% Group A Unit
-55°C < Te 2 +#125°C subgroups Min Max
unless otherwise specified
Power supply current Iec fgoL = 100 kHz 1,2,3 3.0 mA
Standby current Igg ViN = Vee 1,2,3 200 HMA
Input leakage current I Viy = GND to vCc 1.2,3 10 LA
Output leakage current Lo Vour = GND to Veeo 1,2,3 10 HA
Input low voltage VIL 2/ 1,2,3 -1.0 Vee X v
0.3
Input high voltage VIH 2/ 1,2,3 Vee X (Voo * v
8.7 0.5
Output low voltage VoL Iop =3 mA 1,2,3 0.4 \
1/0 capacitance (SDA) c f = 1.0 MHz, V =0V 4 8 pF
1/0 see 4.3.1¢ 1}/2/
Input capacitance Cin f =1.0 MHz, Vig=0v 4 6 pF
(Ag, Ry, Ay, SCL) see 4.3.1c 3/ 4/
Functional tests see 4.3.1d 7, BAR,B8
SCL clock frequency fscL @,10,11 100 kHz
Bus free time Youor 9,10, 11 4.7 s
Start hold time thveL 9,10, 11 4.0 s
Clock low period telen 2,10,11 4.7 S
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

(1 [ "5962- 1PX"D O O X
5962-895900 Conditions 1/ Limits

Test Symbol Veg = 5V 210% Group A Unit

-55°C = Te 2 +125°C subgroups Min Max
unless otherwise specified

Clock high period teneL 9,10, 11 4.0 Hs
Start setup time teHDL 9,10,11 4.7 s
Data in hold time teLpx 9,10, 11 0 Hs
Data in setup time toveH 2,10, 11 250 ns
SDA/SCL rise time tg 5/ 9,10,11 1 s
SDA/SCL fall time te 5/ 9,10,11 300 ns
Stop setup time tcHoH 9,10, 11 4.7 Hs
SCL tow to SDA out teLov 9,10,11 0.3 3.5 us
Data out hold time telax 9,10, 11 300 ns
Write cycle time tur &/ 9,10,11 10 ms

1/ Equivalent ac test conditions:
Output load: c = 100 pF (see figure S5).
Input pulse levels: Voo x 0.1 to Voo x 0.9. Input and output timing levels: Ve, x 0.5.
Input rise and fall times: < 10 ns (see figure 4).

2/ Vi minimum and ViH maximum are for reference only and are not tested.

3/ Tested initially and after any design or process changes that affect that parameter, and therefore shall be
guaranteed to the limits specified in table 1.

4/ ALl pins not being tested are to be open.

5/ tr and tp as measured between the 10 percent and 90 percent points of the input pulse levels are periodically
sampled and not 100-percent tested (see figures 4 and 6).

8/ typ is the maximun time for the device to perform its internal write operation; from the system perspective this
is a minimum,
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[ [J "5962-8959001PX"J (1 [J

Device type

01

Case outline

p

Terminal number

Terminal symbol

1

Ay (see note 1)

2 A4 (see note 3)
3 A, (see note 3)
4 Vss

5 SDA (see note 2)
6 SCL (see note 2)
7 TEST (see note 1)
8

Vee

for proper device operation.
2. SDA and SCL require external pullup

resistors.

3. Aq and Ay are used to set the least significant two bits of the six bit slave address.
static or driven. If used statically, they must be tied to Vgg OF Vo @s appropriate.
driven by open collector outputs with resistor pullups to Vee-

FIGURE 1. Terminal connections.

1. Pins marked with this notation symbol are reserved for manufacturer’s test modes and should be tied to ground

These inputs can be used
1f driven, they must be
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[ [J "5962-8959001PX"J (1 [J

Precondition R/W bit scL SDA Operation
N/A High - Start condition
N/A High —a stop condition
1 o Data out Read
0 ~ Data in Write
FIGURE 2. Truth table.
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(1 [0 "5962-8959001PX"[1 [ [T
(8) Ve
(4) Vss START CYCLE | HV GENERATION
(7) TEST TIMING
AND CONTROL
{5) SDA —7-l-START
STOP | |
LOGIC
o« CoNTROL
LOGIC EZ PROM
XDEC
9— SLAVE ADDRESS |-= 64 X 64
REGISTER
(6) SCL AND COMPARATOR | LOAD| |INC
(3) A,
(2) AJ HORD F
(1) Ag ADDRESS
COUNTER
R/H 1 YDEC
I
CK 0
PIN 7] oata RecisTeR U7
Doyt
— ACK
FIGURE 3. Block diagram.
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[ [J "5962-8959001PX"J (1 [J

-—L_‘CHCL
"'1 teeew

_—

L CLDX -

-+ L‘ovca

toveL

e ;_",.Z‘Hr

£¢

/ A

124

LL

—-I teHDH |-

~! tcLov =

teLox fe-

Nz

LC

A %

tonpL b=

XXXXXK

X

124

L

SCL
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(IN)
SDA
(ouT)
SCL
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Read Cycle Timing

/N /7
B CXTAN

7

N\

WORD n ¢
STOP START
CONDITION CONDITION
Write Cycle Timing
FIGURE 4. Switching waveforms.
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[ [J "5962-8959001PX"J (1 [J

Y SHITCH
-15.0 10 +15.0

FIGURE 5.

Vour
-3.0 TO ¢13.0

1 kN

20 kn

Voro

~15.0 T0 +4.0

MIN

) 4
_I_1oo pF

750

Switching load circuit.

out

NOTE: VOHI will be adjusted to meet load conditions IgL = 3 mA of table I.
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0 O "5962-8959001PX"0 O O
1 1 [} ]
1 ] 1 ]
] 1
w N /T
L ro
] ] ]
1 1 I 1
SCL Lo w !
START BIT STOP BIT
START/STOP condition
SCL FROM -- i i
MASTER _—'\_/_1-\_/ \_/—3-\_:_/_:-;_\___
DATA i . .
OUTPUT ' . ! E
FROM
TRANSMITTER / )( - J\‘( 7'( l
DATA : : :
OUTPUT : -- ﬁ\_____J}r——_—
FROM .
RECEIVER ! J '
START ACKNOWLEDGE
Acknowledge Response
FIGURE 6. Bus sequence diagrams.
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[1 [J "5962-8959001PX"] OO I
s
' siave WORD B
masrem VITTY A apbRess ADDRESS DATA 0
T —— A\ Ae— P
1 rrrrrror 1 m"rrrrrrT
SDA LINE l ! l l H
L 1 1 1 L Lt 111 L .1 1 1.1t 11 i
A A A
BUS ACTIVITY: c c c
K K K
Byte write bus activity
S
T siave MHORD E
mastes ITY' A ADDRESS  ADDRESS (n) DATA n DATA nei DATA n+i5 g
17 A N g‘ﬂ ' A N 7 A ™~ la » A —P
T LA L] rrrrrr T 1'TrTrry ¥ ‘;’l V1177
SDA LINE |S H
1 | ) I S Y A | 11t 1 ] 11 J Y | ‘1’1 1.1 1.1 ¢ L
A A A A
BUS ACTIVITY: c c g C c
K K K K K
Page write bus activity
FIGURE 6. Bus sequence diagrams - Continued.
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] I TO—~W

Current address read bus activity

0 0 "5962-8959001PX" 0 [ [ E
SLAVE
S Pk TVITY' A apoRess
T,_.—&_____..
T 1 T J1 1 1 7 % 1
SDA LINE I I I I
11 11 1111
A
BUS ACTIVITY: ﬁ DATA

S S
T T S
SLAVE HORD SLAVE 1
DS reR TVITY! A apoReSS ADDRESS A ADDRESS 0
(o —* ~ A N T —A N P
T T V¢ 0 1 T LI T 1T 171 17T 11
SDA LINE l I l lsl l l I H
11 1 11 4 1@ .1 11 i 4 3 1 1 & &
BUS ACTIVITY: A A A Y
C o C
K K K DATA n
Random read bus activity
SLAVE S
BUS ACTIVITY: A A A T
MASTER ADDRESS c c C 0
—_ K K K . P
mess T F 1T rrI T T T V7T T7 T 771 FrT11 T T LR S LI L I
SDA LINE H H
- L3 1 1 ¢t 11 1 1t 1 1.4 | I T A T S I | L1 _£¢ 11 1 111
An s\ — \ — 7 [N S—
BUS ACTIVITY: C Y M M
K DATA n DATA n+l DATA n+2 DATA n+X
Sequential address read bus activity
FIGURE 6. Bus seguence diagrams - Continued.
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3.5 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be marked with the
part number listed in 1.2 herein. In addition, the manufacturer’s part number may also be marked as listed in
MIL-BUL-103 (see 6.6 herein).

! -8959001PX"(] [J [
5962 i + = 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 6.6 herein). The certificate of compl iance submitted to
DESC-EC prior to listing as an approved source of supply shall affirm that the manufacturer’s product meets the
requirements of MIL-STD-883 (see 3.1 herein) and the requirements herein.

3.7 Ccertificate of conformance. A certificate of conformance as required in MIL-STD-B83 (see 3.1 herein) shall be
provided with each lot of microcircuits delivered to this drawing.

3.8 Notification of change. Notification of change to DESC-EC shall be required in accordance with MIL-STD-883
(see 3.1 herein).

3.9 verification and review. 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 Processing EEPROM’s. All testing requirements and quality assurance provisions herein shall be satisfied by
the manufacturer prior to delivery.

3.10.1 Erasure of EEPROM‘s. When specified, devices shall be erased in accordance with the manufacturer’s test
procedures or optionally all locations may be written to logic "1" in byte or page mode as specified in 4.4.

3.10.2 Programmability of EEPROM’s. When specified, devices shall be programmed to the specified pattern using the
procedures and characteristics specified in 4.4 and table I herein.

3.10.3 Vverification of state of EEPROM’s. When specified, devices shall be verified as either programmed to the
specified pattern or erased. As a minimum, verification shall consist of reading the device per the procedures and
characteristics specified in 4.4.1. Any bit that does not verify to be in the proper state shall constitute a device
failure, and shall be removed from the lot.

3.11 Endurance. A reprogrammabitity 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 full military temperature range.
The vendor’s procedure shall be kept under document control and shall be made available upan request of the acquiring
or preparing activity, along With test data.

3.12 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 lListed in
section 1.3 herein over the full military temperature range. The vendor’s procedure shall be kept under document
control and shall be made available upon reguest of the acquiring or preparing activity, along with test data.
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4. QUALITY ASSURANCE PROVISIORS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with MIL-STD-883 (see 3.1

herkirhl "5962-8959001P X" 1J [

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be conducted on all
devices prior to quality conformance inspection. The following additional criteria shall apply.

a. Burn-in test, method 1015 of MIL-STD-883.
1. Test condition D or F using the cirecuit submitted with the certificate of compliance (see 3.6 herein).
2. T, = +125°C, minimum.
3. Prior to burn-in, the devices shatl be programmed with a topological alternating pbit 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.

b. Interim and final electrical test parameters shall be as specified in table 11 herein, except interim
electrical parameter tests prior to burn-in are optional at the discretion of the manufacturer.

c. After the completion of all screening, the device shall be erased and verified prior to delivery.

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance With method 5005 of
MIL-STD-883 including groups A, B, C, and D inspections. The following additional criteria shall apply.

4.3.1 Group A inspection.

a. Tests shall be as specified in table I1 herein.

b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 ;0 and Cyy measurements) shall be measured only for the initial qualification and after any
process or design changes which may affect capacitance. Sampte size is 15 devices with no failures, and all
input and output terminals tested.

d. Subgroups 7 and 8 shall test sufficient to verify the truth table.

e. 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 B,
C, and D testing).

4.3.2 Groups C and D inspections.
a. End-point electrical parameters shall be as specified in table II herein.

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

¢. Steady-state life test conditions, method 1005 of MIL-STD-883.

1. Test condition D or F. The test circuit shall be maintained by the manufacturer under document revision
tevel 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.

2. T = +125°C, minimum.

3. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

d. After the completion of all testing, the device shall be erased and verified prior to delivery.
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1 []"5962-8959001PX"[]

TABLE Il. Electrical test requirements. 1/ 2/ 3/

Subgroups

Mtj-sro-883 test requirements
] (in accordance with

4.4

is to i

conditi

4.4.1
issued

5.

5.1

6.

6.1

6.2

waveforms and timing relationships shown on fi
the conditions specified in table I shall be adhered to.

the R/W bit of the data stream LOW.
is clocked into the device.

outputting data on subsequent clock pulses.
sequences of data transfers illustrated on fi

applications (original equipment),

method 5005, table 1)

Interim electrical parameters
(method 5004)

Final electrical test parameters 1*,2,3,7*,84,88,
(method 5004) 9,10,11

Group A test requirements 1,2,3,4%*,7,8A,88
(method 5005) 9,10,11

Groups C and D end-point 1,2,3,7,8A,88,
electrical parameters 9,10,11

(method 5005)

1/ (*) PDA applies to subgroup 1 and 7 (see 4.2a).

2/ Any subgroups at the same temperature may be combined
when using a multifunction tester.

3/ (**) Indicates that subgroup 4 will only be performed

during initiat qualification or after a design or
process change that may affect capacitance.

The following procedure shall be followed when programming (write) is performed. The
gure 4 and the sequences of data transfers illustrated on figure 5 and
Information is introduced in a serial fashion: The sequence
transition of SDA) followed by first the device address and
response from the memory device 8 bits of data (one byte)
he data written into the E2 array by issuing a stop

Programming procedure.

ssue a start condition (SCL HIGH with a HIGH to LOW
After receipt of an ACK
The transfer is terminated and t
on (SCL HIGH with a LOW to HIGH transition of SDA).

Read mode operation. The following procedure shall be followed when reading data. A start condition will be
to the device followed by device address and R/W bit set HIGH, the device will respond with an ACK and begin
The waveforms and timing relationships shown on figure 4 and the
gure 5 and the conditions specified in table ! shall be adhered to.

PACKAGING

The requirements for packaging shall be in accordance with MIL-STD-883 (see 3.1

Packaging requirements.

herein).

NOTES

Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit
design apptications, and logistics purposes.

Microcircuits covered by this drawing will replace the same generic device covered by a

Replaceabi lity.

contractor-prepared specification or drawing.
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6.3 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
pD Form|3692 En: aneerlng Change Proposal (Short Form).

. 5962-8959001PX"] 1 [

3_t__REE3Ta__T_U§ET§_——ﬂTTTTEF7—Eﬁd industrial users shall inform the Defense Electronics Supply Center when a
system application requires configuration control and the applicable SMD. 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.

6.5 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444, or telephone
(5133 296-5377.

6.6 Approved sources of supply. Approved sources of supply 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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