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MILITARY SPECIFICATION 

MICROCIRCUIT, DIGITAL, 262,144 BIT, MOS, ULTRAVIOLET ERASABLE 
PROGRAMMABLE READ-ONLY MEMORY (EPROM) 

MONOLITHIC SILICON 

This specification is approved for use by all Depart­
ments and Agencies of the Department of Defense. 

1. SCOPE 

1.1 Scope. This specification covers the detail requirements for monolithic silicon N-channel MOS 
erasable programmable read-only memory microcircuits which employ the ultraviolet light erasing 
technique. Two product assurance classes and a choice of case outline and lead finishes are provided 
for each type and are reflected in the complete part number. 

1.2 Part number. The part number shall be in accordance with MIL-M-38510, and as specified herein. 

1.2.1 Device types. The device types shall be as follows: 

Device type Circuit 

01 32,768 8 bit EPROM (250 ns) 
02 32,768 8 ryit EPROM (200 ns) 
03 32,768 8 bit EPROM (170 ns) 

1.2.2 Device class. The device class shall be the product assurance level as defined in 
MIL-M-38510. 

1.2.3 Case outlines. The case outlines shall be designated as follows: 

Outline letter Case outline (see MIL-M-38510, appendix C) 

y D-10 (28-lead, 1/2" x 1-3/8"), dual-in-line package
Transparent lid to permit UV light erasure 

z C-12 (32-terminal RECT. CC. 450" x .550") 
Transparent lid to permit UV light erasure 

1.3 Absolute maximum ratings. 

Supply voltage range (Vccl 1/ -0.6 V de to 6.25 V de 
All input or output voltages- - - - - -0.6 V de to 6.25 V de 
Program input (Vpp) - - - - - -0.6 V de to 13.0 V de 
Operating case temperature range (Tel -55°C to +125°C 
Storage temperature range - - - - - - - -65°C to +1so 

0 

c 
Lead temperature (soldering, 10 seconds)- - +260°c 
Thermal resistance, junction-to-case (0Jcl­ 3o•c1w 
Maximum power dissipation (Po)- - - - - - - 1.0 watt 
Junction temperature (TJ) Y- - - - - - - - +175°c 

.!} All voltages referenced to Vss, 

Y Maximum junction temperature shall not be exceeded except for allowable short duration burn-in 
screening conditions per method 5004 of MIL-STD-8q3, 

!Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be 
lof use in improving this document should be addressed to: Rome Air Development Center (RBE-2),
IGriffiss AFB, NY 13441, by using the self-addressed Standardization Document Improvement Proposal I 
l(DD Form 1426) appearing at the end of this document or by letter. I 

AMSC N/A FSC 5962 
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited. 
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1.4 Recommended operating conditions. 

Supply voltage (Vee)- - - - - - - - - - 4.5 V de minimum to 5.5 V de maximum 
Minimum high-level input voltage (VIHl­ 2.0 V de 
Maximum low-level input voltage (VILl - 0.8 C de 
High-level program input voltage (Vpp)­ 12.5 V 
Case operating temperature range (Tc) - - - -55°c to +12s 

0 

c 

2. APPLICABLE DOCUMENTS 

2.1 Government documents. 

2.1.1 Specification and standard. The following specification and standard form a part of this 
specification to the extent specified herein. Unless otherwise specified, the issues of these 
documents shall be those listed in the issue of the Department of Defense Index of Specifications and 
Standards (DODISS) and supplement thereto, cited in the solicitation. 

SPEC IF ICATION 

MILITARY 

MIL-M-38510 Microcircuits, General Specification for. 

STANDARD 

MILITARY 

MIL-STD-983 Test Methods and Procedures for Microelectronics. 

(Copies of the specification and standard 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 specification and the 
references cited herein (except for associated detail specifications, specification sheets or MS 
standards), the text of this specification shall take precedence. Nothing in this specification, 
however, shall supersede applicable laws and regulations unless a specific exemption has been obtained. 

3. REQUIREMENTS 

3.1 Detail specification. The individual item requirements shall be in accordance with 
MIL-M-38510, and as specified herein. 

3.2 Design, construction, and physical dimensions. The design, construction, and physical 
dimensions shall be as specified in MIL-M-38510 and herein. 

3.2.1 Terminal connections. The terminal connections shall be as specified on figure 1. 

3.2.2 Truth tables. The truth tables shall be as specified on figure 2. 

3.2.2.1 Unprogrammed or erased devices. The truth table for unprogrammed devices shall be as 
specified on figure 2. 

3.2.2.2 Programmed devices. The requirements for supplying orogrammed devices are not part of this 
specificaton. 

3.2.3 Functional block diagram. The functional block diagram shall be as specified on figure 3. 
Upon implementing design changes, the manufacturer must submit a new block diagram to the qualifying
activity for inclusion in this specification. The block diagram shall clearly define tfie row address 
inputs and the column address inputs. 

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3. 

3.3 Lead material and finish. The lead material and finish shall be in accordance with MIL-M-38510 
and 6.4 herein. 
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TABLE I. Electrical eerformance characteristics (device types 01, 02, 03). 

Test ISymbol 
I 
I 

Conditions !/
-55°C ~Tc~ +125°C 

Device 
type 

1 ml S 

Min I Max 
I 

I Unit 
I 
I 

IHi gh-1 evel 
I 
I 

input vo1 tage IVIH 
I 
I 

All 2.0 IVee 
l+l 
I 

V 

!Low-level 
I 

input voltage IV1L 
I 

All 1-0.l 
I 

0.8 V 

IHigh-level output voltage 
I 
I 

IVoH 
I 
I 

IVcc = 4.5 V 
IIoH = -400 µA
I 

All 2.4 V 

!Low-level 
I 
I 

output voltage IVoL 
I 
I 

IVcc = 4.5 V 
I loL = 2.1 mA 
I 

All 10.45 
I 
I 

V 

!Output leakage current 
I 

IloHZ 
I 

IVo 
I 

= 2.4 V IVcc 
I 

= 5.5 V All -10 +10 µA 

I IloLZ IVo = 0.4 V I 
I I I I 

I High-level input current 
I 

IlIH 
I 

!Address, CE, Ot 
IVcc = 4.5 V to 5.5 V 

All -10 +lQ µA 

I I IVIN = Vee 
I I I 

!Low-level 
I 

input current llrL 
I 

!Address, IT, UE' 
IVcc = 5.5 V 

All -10 +10 µA 

I I IVIN = 0.0 V 
I I I 

!Supply current (standby) I Icc1 rrr = vIH All 50 mA 
I I iut" = V;L
I I IVcc = .5 V 
I I !Output open 
I I I 

!Supply current (active) I Icc2 1rr = vrL I Ol ,fJ2 I125 mo\ 
I I IVcc = 5.5 V I I 
I I !Output open
I I I 03 1140 mA 
I I I I 

IVpp current read/standby IIpp1 IVpp = 5.5 V All 5 mA 
I I I 

llnput capacitance IC; IVr = O V, f = 1 MHz All 6 pF 
I I I 

!Output capacitance ICo IVo = 0 V, f = 1 MHz All 12 pF 
I I 

!Margin voltage 
I 

IVm 
I 

IHMOS IIE 
I 

All 5.9 I V 
I 

!Address inputs to outputs 
I (aCCP.SS time) 

ltAVQV
I 

rrr = rrr = v1L 
IVcc = 4.5 V to 5.5 V 

01 
02 

1250 
1200 

ns 
ns 

I I l(see figure 4) 03 !170 ns 
I I I I 

See footnote at end of table. 

3 
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TABLE I. Electrical performance characteristics (device types 01, 02, 03) - Continued. 

1m1 s 
Test ISymbol Conditions -1/ Device Unit

.....,M=i.-n--.-1....M.-a-x--.-I -55
0 

C ~Tc~ +125 C type 
I 1 

IChip enable to outputs itELQV ITit = VIL 01 1250 ns 
I (access time) I IVcc = 4.5 V to 5.5 V 02 1200 ns 
I I l(see figure 4) 03 1170 ns 
I I I I 

!Output enable to outputs ltoLQV ICE = VIL 01 I130 ns 
I (access time) I IVcc = 4.5 V to 5.5 V 
I I I ( see figure 4l 02,03 75 ns 
I I I 

!Address to outputs hold ItAXQX ICE = OE = VIL All 0 ns 
I I IVcc = 4.5 V to 5.5 V 
I I I ( see figure 4 l 
I I I 

!Output enable high to ItoHQZ IVcc = 4.5 V to 5.5 V All 0 ns 
I output fl oat I I ( see figure 4) 
I I I 

IChip enable high to ltrnoz IVcc = 4.5 V to 5.5 V All 0 1100 ns 
I output float I I ( see figure 4) I 
I I I I 

]j Complete terminal conditions shall be specified in table III. 

4 
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3.4 Electrical performance characteristics. The electrical performance characteristics are as 
specified in table I, and apply over the full recommended case operating temperature range, unless 
otherwise specified. 

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

3.6 Marking. Marking shall be in accordance with MIL-M-38510. 

TABLE II. Electrical test requirements. 

Subgroups (see 
MIL-STD-883 table III) 

test requirements y y ll y 'ii 
Class S I Class B 
devices I devices 

I 

!Interim electrical parameters 12,8,10 12,8,10 
I (method 5004) I I 
I I I 

!Final electrical test parameters ll*,2,3,7*11*,2,3,7*1 
I (method 5004) 19,10,11 18,9,10,111 
I I I I 

!Group A test requirements 11,2,3,4, 11,2,3,4, I 
I (method 5005) 17,8,9,10, 17,8,9,10, I 
I 111 111 I 
I I I I 

!Group B test requirements 11,2,3,4, N/A 
I (method 5005) 17 ,9,10, 
I 111 
I I 

!Group C end-point electrical N/A 12,8,10 
I parameters (method 5005) I 
I I 

!Group D end-point electrical 12,8,10 12,8,10 
!parameters (method 5005) I I 
I I I 

1/ (*)PDA applies to subgroup 1 and 7 (see 4.2c).
y Any or all subgroups may be combined when using high-speed 

testers. 
3/ Subgroup 7 shall consist of verifying the specified pattern.
!f For all electrical tests, the device shall be programmed to the 

pattern specified.
'i/ Test number 8 in subgroup Sand Bare to be run hot only. 

3.7 Processing EPR0MS. All testing requirements and quality assurance provisions herein shall be 
satisfied by the manufacturer prior to delivery. 

3.7.1 Erasure of EPR0MS. When specified, devices shall be erased in accordance with the procedure
and characteristics specified in 4.8. 

3.7.2 Programmability of EPR0MS. When specified, device shall be programmed to the specified 
pattern using the procedures and characteristics specified in 4.7 and table IV. 

5 
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3.7.3 Verification of erasure or programmability of EPROMS. When specified, devices shall be 
verified as either programmed to the specified pattern or erased. As a minimum, verification shall 
consist of performing a functional te~t (subgroup 7) 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 shall be 
removed from the lot. 

3.8 Microcircuit group assignment. The devices covered by this specification shall be in 
microcircuit group number 47 (see MIL-M-38510, appendix El. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with 
MIL-M-38510 and methods 5005 and 5007, as applicable, of MIL-STD-883, except as modified herein. 

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

a. Burn-in (method 1015 of MIL-STD-883). 

(1) Test condition Dor E using the circuit shown on figure 5, or equivalent. 

(2) TA= •125°C minimum. 

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

c. The percent defective allowable (PDA) for class S devices shall be as specified in 
MIL-M-38510. The PQA for class B devices shall be 5 percent based on failures from group A, 
subgroups 1 and 7, test after cooldown as final electrial parameter tests are performed prior 
to burn-in, failures resulting from pre-burn-in screening may be excluded from the PDA. The 
verified failures of group A, subgroups 1 and 7, after burn-in divided by the total number of 
devices submitted for burn-in in that lot shall be used to determine the percent defective 
for that lot, and the lot shall be accepted or rejected based on the PDA for the applicable 
device class. 

d. EPRQM data retention test flow. 

(1) Program (i.e., charge the floating gate) a minimum of 95 percent of the bit locations, 
including the slowest programming cell (manufacturer to provide information on which are 
the slowest programming cells for a particular design). The remaining cells shall 
provide a worst case speed pattern. 

(2) Bake, unbiased, for 72 hours at +l40°C to screen for data retention lifetime. 

(3) Perform "raw class" testing (+25°C), which includes a margin test. For the margin test, 
use Vm = •5.9 V and loose timing (tAcC.?.. 1 µs). 

(4) Perform a dynamic burn-in per MI L-STD-883. 

(5) Perform post-burn in electrical checks at •25°C and +125°C, to include margin testing 
(Vm = +5.9 V, tACC ~ 1 µS). 

(6) Erase device; then program the remaining bits which were not programmed in step l above. 

(7) Perform electrical testing at -55°C, to include a margin test (Vm = •5.9 V, tACC ~ 
1 µS). 

(8) Erase device; perform erase check. 

(9) Mark and package. 

(10) Perform final quality assurance procedures. 

e. After completion of all testing, the devices shall be erased and verified prior to delivery 
(except devices submitted for groups A, B, C, and D testing). 

6 
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4.3 Qualification inspection. Qualification inspection shall be in accordance with MIL-M-38510. 
Inspections to be performed shall be those specified in method 5005 of MIL-STD-883 and herein for 
groups A, B, C, and D inspections (see 4.4.1 through 4.4.4). Qualification data for subgroups 7, 9, 
10, and 11 shall be attributes only. 

4.3.1 Qualification extension. When authorized by the qualifying activity, for qualification 
inspection, if a manufacturer qualifies one device type which is manufactured identically to other 
device type on this specificaton, then the other device types may be part I qualified by conducting 
only group A electrical tests and submitting data in accordance with MIL-M-38510, appendix D (i.e. 
groups B, C, and D tests are not required). 

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with 
MIL-M-38510 and as specified herein. Inspections to be performed shall be those specified in method 
5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1 through 4.4.4). 

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I of method 5005 of 
MIL-STD-883 and as follows: 

a. Electrical test requirements shall be as specified in table II herein. 

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

c. Half the devices selected for testing shall be programmed with the pattern shown on figure 
7. The remaining devices shall be programmed with the complement of the pattern shown on 
figure 7. After completion of all testing, the devices shall be erased and verified (except 
submitted for group B, C, and D testing). 

d. Subgroup 4 (Ci and Cq measurements) shall be measured only for initial qualification and 
after process or design change which may affect capacitance. 

e. Subgroup 12 shall be added to group A inspection requirements for class B devices using an 
LTPD of 10 and consist of procedures, test conditions and limits specified in table III. 

4.4.2 Grou~ B inspection. Group B inspection shall be in accordance with table II of method 5005 
of MIL-STD-88. 

a. A special subgroup shall be added using an LTPD of 15 for classes Sand B. This subgroup 
shall consist of a high voltage test of the input protection circuits, and shall be tested 
per MIL-STD-883C, method 3015. 

b. Steady-state life test for class S devices shall be in accordance with table Ila (subgroup 5) 
of method 5005 of MIL-STD-883, using the circuit on figure 5. 

c. Half the devices selected for class S electrical testing shall be programmed with the pattern 
shown on figure 7. The remaining devices shall be programmed with the complement of the 
pattern shown on figure 7. After completion of all testing, the devices shall be erased and 
verified (except devices submitted for group C and D testing). 

4.4.3 Group C inspection. Group C inspection shall be in accordance with table III of method 5005 
of MIL-STD-883 and as follows: 

a. End-point electrical tests shall be as specified in table II herein. 

b. Steady-state life test (method 1005 of MIL-STD-883) conditions: 

(1) Test condition Dor E using the circuit shown on figure 5, or equivalent. 

(2) TA= +125°C minimum. 

(3) Test duration: 1,000 hours, except as permitted by appendix B of MIL-M-38510 and method 
1005 of MIL-STD-883. 

(4) The devices selected for testing shall be programmed with a random pattern (i.e., data 
pro~rammed should exhibit no pattern dependency). After completion of all testing, the 
devices shall be erased and verified (except devices submitted for group D testing). 

7 
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c. A reprogrammability test shall be added to group C inspection prior to performing the 
steady-state life test (see 4.4.3b) using an LTPD of 10. The devices to be submitted to the 
steady-state life testing shall be subjected to the following tests and examinations: 

(1) Each device in the sample shall be subjects to a minimum of 50 program and erase cycles. 
Each cycle shall consist of the following steps: 

a. Program half the devices with the pattern shown on figure 7 program the remaining 
devices with the complement of the pattern shown on figure 7. 

b. Verify patterns (see 3.7.3). 

c. Erase (see 3.7.1). 

d. Verify pattern erasure (see 3.7.3). 

4.4.4 Grou~ D inspection. Group D inspection shall be in accordance with table IV of method 5005 
of MIL-SlD-88. 

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

b. The devices selected for testing shall be programmed with a random patern (i.e., data 
programmed should exhibit no pattern dependency). After completion of all testing, the 
devices shall be erased and verified (except devices submitted for group D testing). 

4.4.5 Constant acceleration. The constant acceleration tests of groups C and D shall be performed 
using test condition D. 

4.5 Methods of inspection. Methods of inspection shall be specified in the appropriate tables and 
as follows: 

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit ground terminal. 
Currents given are conventional and positive when flowing into the referenced terminal. 

4.6 Inspection of packaging. The sampling and inspection of the preservation, packing and 
container marking shall be in accordance with the requirements of MIL-M-38510. 

4.7 Programming procedure. The following procedure shall be followed when programming and 
verification testing is performed. The waveforms and timing relationships ;hown is figure 6 and test 
conditions and limits specified in table IV shall be adhered to: 

a. Initially, and after each erasure, all bits are in the "H" state (output high). Information 
is introduced by selectively programming "L" into the desired bit locations. A progra'llmed 
"L" can be changed to an "H" by ultraviolet light erasure. 

b. The programming algorithm (see figure 11) utilizes two different pulse types: Initial and 
overprogram. The duration of the initial CE pulse(s) is one millisecond which will then be 
followed by a longer overprogram pulse of length 3X millisecond. Where Xis an iteration 
counter and is equal to the number of the initial one-millisecond pulses app.lied to a 
particular addressed location, before a correct verify occurs. Up to 25 one-millisecond 
pulses per byte are provided for, before the overprogram pulse is applied. 

c. A verify should be performed on the programmed bits to determine that they were correctly
programmed. The entire sequence of program pulses and byte verifi cati ans is performed at 
Vee= 6.0 V and VP.P = 12.5 V. When the programming cycle has been completed, all bytes 
should be comparea to the original data with Vee= Vpp = 5.0 v•• 

4.8 Erasing trocedure. The device is erased by exposure to high intensity short wave ultraviolet 
light at a wave ength to 253.7 nm. The recommended integrated dose (i.e., UV intensity X exposure 
time) is a minimum of 15 W-s/cm2. The EPR0M should be placed about 1 inch away from the light 
source for a period of 20 minutes. After erasure all bits are in the high state. 

5. PAGKAGil~G 

5.1 Packaging requirements. The requirements for packaging shall be in accordance with 
MIL-M-38510. The devices covered by this specification require electrostatic protection. 

8 
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Device types 01, 02, and 03 

Vpp vcc 
A12 2 A14 
A7 3 26 A13 

As 4 Ae 

A5 5 Ag 

A4 6 A11 

A3 1 OE 

A2 8 21 A10 

A1 9 20 :E 

Ao 10 19 07 

Oo I I 18 Os 

o, 12 17 05 

02 13 16 04 

GND 15 03 

Case Y 

FIGURE 1. Terminal connections. 
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A3 

A2 

A1 

Ao 

NC 

Oo 

- -, 
__9 - J 

--,
-~o_J 

--,
11 t- - .. 

---,
13 I 

- -- ..J 
,-7 
I 15 I 
I I 

I 
I 

L .J 

M 27256 

1- l 17 r, 
116 I I 17 I 118 I 

I I I I I 

,-7 
I 19 I 
• I 

As 

Ag 

NC 

OE 

CE 

o, 02 

MIL-M-38510/224 

Device types 01, 02, and 03 

INDEX 

Vss NC 03 04 05 

Case Z 

-FIGURE 1. Terminal connections Continued. 
1 
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Unprogranmed 

IWord in Inputs IOutputs 
I I 
I 
I I CE IOE IVpp IA14-AO I 00-07 
I I I I I I 

X IV IL IV IL IVcc I X I VoH 
I I I I I 

X IV1H I X I Vee I X I HI-Z 
I I I I I 

X I X IV1H IVec I X I HI-Z 
I I I I I 

X Irrelevant 
HI-Z = High-impedance state 

Mode selection 

IMode Inputs IOutputs 
I I 
I 
I I ff I 6E IA9 IVpp I 00-07 
I I I I I I 

IRead IV1L IV1L IX IVce IDout 
I I I I I I 
IOutput disable IV1 L IV1H IX IVee IHI-Z 
I I I I I I 
I Standby IV1H I X IX I Vee IHI-Z 
I I I I I I 
!Program IV1L IV IH IX IVpp IDin 
I I I I I I 
I Verify IV1H IV1 L IX IVpp IDout 
I I I I I I 
IOptional verify IV1 L IV IL IX IVpp IDout 
I I I I I I 
!Program inhibit 
I 

IV1H 
I 

IV1H 
I 

IX 
I 

I Vpp 
I 

IHI-Z 
I 

I Indenti fier IV1L IV IL IVH IVee !Code 
I I I I I I 

X = Irrelevant 
HI-Z = High-impedance state 
VH = 12.0 V +/-0.5 V 

FIGURE 2. Truth tables. 

ll 
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Device types 01, 02, and 03 

Vee e--
GND o--. 
Vpp 

OE 

CE 

Ao - A 14 

ADDRESS 
IN PUTS 

a--. 

CONTROL 

LOGIC 

Y DECODER 

• 
• X DECODER• 
• 

FIGURE 3. Functional 

Oo - 07 

DATA INPUTS/ OUTPUTS 

Ar 
ttttlltl ' 

•• 

••••• 

INPUT/OUTPUT 

BUFFERS 

Y GATING 

262, 144 
CELL MATRIX 

block diagram. 
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V1H-------1r---------. 

CE 

V1H-------1r--------.. 
OE 

lAXQX 

Oo - 07 
HIGH -z VALID OUT 

Read timing 

FIGURE 4. A.C. Waveforms. 

Ao - A14 
VI H --------. 
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VI H--------. 
Ao - A14 

VIL----

CE 
V1L- - - -'--------------------

OE 

Oo- 07 
HIGH -2 

0.5V 

Output disable timing 

FIGURE 4. A.C. Waveforms -Continued. 
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V1H---~ 
Ao - A 14 

V1L-----' 

CE 
VIL- - - - '-----------.J 

VIL- - - - '--------------4---------
lEHQZj_0.5V 

Oo -
HIGH 

07 
- Z ==========~~AUD OUT~~.......,I--

OE 

0.5V 

Output disable timing 

FIGURE 4. A.G. Waveforms -Continued. 

15 



MIL-M-38510/224 

-
-
:: 
:: 

L~~-
- 2 27 
~ 3 26 
~ 4 25 .,__ 
- 5 24 ......_ 

6 23 
- 7 22OUT 
- 8 21 f--

- 9 20 
AA RB:: 10 19 

RI • AA II 18 
.A.A. R7 

R2 ., v•• 
12 17 

_.,_.,. R6 

R3 •VAY: AVAYA• R5 
vv. 13 16 

·V·V·• R4 
,14 15 . V • • 

+5.5 V de 

I 

.]_ 

NOTES: 
l. Rl thru R8 = 1.0 k ~ +/-5.0%. 
2. All pulse generators have the following characteristics: 

VIL= 0.0 V minimum to 0.65 V maximum 
VIH = 2.2 Vminimum to 5.50 V maximum 
50•1o+ /-15°/o duty cycle and frequencies as specified in 
note 3. 

3. Input frequencies are as follows: 
frequency(+/- 20%) 

Fo = 16 kHz< Fo < 100 kHz 
F1 = 1/2 Fo 
F2 = 1/2 F1 
F 3 = 1/2 F2 
F4 = 1/2 F3 
F5 = 1/2 F4 
F6 = 1/2 F5 
F7 = 1/2 F6 
Fa = 1/2 F7 
Fg = 1/2 Fa 
F10 = 1/2 Fg 
Fu = 1/2 F,o 
F12 = 1/2 Fu 
F13 = 1/2 F12 
F14 = 1/2 F13 

FIGURE 5. Burn-in and steady state life test circuit. 
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----PROGRAM ------VERIFY 

V1H-­
ADDRESSES 

V1L ___, 

trnoz I 
!SEE NOTE 2) 

lELEH 
---------------~ 

0.15 
lOLQV 

MAX 

lQHQZ 
(o. 13 l 

MAX 

ADDRESS STABLE 

tAVEL (SEE NOTE 2 l lOHAX 
(0) 

Vpp 
Vpp 
VcE--

Vcc-1
Vee 
vcc 

VIH 
CE 
VIL 

V1H 
OE 
VIL 

NOTES: 
1. All time shown in ( ) are minimum and in µsec unless otherwise specified. 
2. The input timing reference level is 0.8 V for a VIL and 2 V for a VrH• 
3. toLQV and tHQZ are characteristics of the device but must ~e accommodated 

by the programmer. 
4. When programming the device a 0.1 µF capacitior is required across Vpp and 

GND to suppress spurious voltage transients which can damage the device. 

FIGURE 6. Programming waveforms. 
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TA.BLEIII. ~ A.inspection-Continued. 
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l_/ Terminal conditions: 

a. Outputs not designated are open or resistively coupled to GND or voltage. 

b. Inputs not designated are high> 2.0 V or low< 0.8 V. 

Y Vee must be applied simultaneously or before Vpp and removed simutaneously or after Vpp• 

ii Before performing electrical tests, half the devices submitted for acceptance shall be programmed with 
the pattern shown on figure 7. The remaining devices shall be programmed with the complement of the 
pattern shown on figure 7. VlH = 2.0 V and VIL= 0.8 V shall be applied to the applicable address 
pins to set the measured terminal in the proper state for measurement. 

4/ Terminal conditions for the output leakage current test shall be as follows: 

a. VrH = 2.0 v, VrL = 0.8 V. 

b. For IoLu select an a~~ropriate address to acquire a logic one on the designated output. Apply 
v1H to CE and VrL to UE. Measure the leakage current while applying the specified voltage. 

c. For IoHL?. select an aJ!.2_ropriate address to acquire a logic zero on the designated output. Apply 
VIL to CE and VrH to UE. Measure the leakage current while applying the specified voltage. 

!l._/ Input/output capacitance shall be measured between the designated tenninal and the GND pin under the 
following conditions: Vee= Vr =Vo= ov, f = 1 MHz. 

§_I Terminal conditions are as follows: 

a. Inputs, see table V for VrL and VrH values. 

b. Outputs, see table V for VoL and VoH values. 

c. The functional tests shall be performed with Vee= 4.5 V to Vee= 5.5 V. 

?../ For subgroups 9, 10 and 11, the address complement test shown on figures 8 and 9 shall be used. 
Input/output conditions appear in table V. Timing diagrams appear on figure 4. Subgroups 9, 10 and 11 
shall be performed with Vee= 4.5 V and 5.5 V. 

~/ The outputs are loaded in accordance with figure 10. 

'if For subgroup 12, input/output conditions appear in table V. Timing waveforms appear on figure 4. The 
outputs are loaded in accordance with figure 10. Additional terminal conditions are as follows: 

a. For subgroup 12, Vee= 4.5 V and Vee= 5.5 V. 

b. Output disable time from CE (see figure 4). 

1. Output in logic low state - select an appropriate address to acquire a logic zero to the 
designated output Gr= VIL· 

2. Output in logic hi..9.!! state - select an appropriate address to acquire a logic one to the 
designated output oE" = VIL• 

c. Output disable time from Ot (see figure 4). 

1. Output in logic low state - select an appropriate address to acquire a logic zero to the 
d,~signated output IT= VIL· 

2. Output in logic hi..9.!! state - select an appropriate address to acquire a logic one to the 
designated output IT= VIL· 
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TABLE IV. Programming characteristic. 

Recommended timing requirements for programming, Tc= +25°C 

l ml S 
I 
I 

Symbol Parameter Mm Typ I 
I 

Max I Unit 
I 

ltELEH !Pulse width, Initial y .95 1.0 1.05 I ms 
I !program pulse IT I 
I I Overprogram y 2.85 78.75 I 
I I I 

itPHEL IVcc setup time 2 I ms 
I I I 

ltvHEL IVpp setup time 2 ms 
I I 

itAVEL !Address setup time 2 µS 
I I 

ltovEL !Data setup time 2 µS 

I I 

ItozoL IOE setup time 2 µS 
I I 

ltOHAX !Address hold time 0 µS 
I I 

I trnoz IData hold time 2 µS 
I I 

IVpp !Programming supply voltage 12.2 12.5 12.8 V 
I I 

IVcc !Programming supply voltage 5.75 6.0 6.25 V 
I I 

llpP2 IVcc supply current (program) 50 I mi\ 
I I IT= VrL I 
I I I 

IVIH IHigh level input voltage 2.0 IVcc-1 V 
I I I 

ILow level input voltage -0.1 0.8 
I 

l/ Initial rrogram pulse width tolerance is 1 ms +/-5%. 

y The length of the overprogram pulse width may vary from 2.8 ms to 78.75 ms as a function of 
iteration counter value X. 
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TABLE V. Ineut/outeut conditions. 

For table III subgroups 9, 10, 11, 12. 

Symbol Termi natons A B Unit 

IVee 
I 

!Vee 
I 

4.5 5.5 V 

IVrn 
I 

IVrL 
I 

!Logic inputs
I 

!Logic inputs
I 

2.4 

0.45 

2.4 

0.45 

V 

V 

IVoH 
I 

.!/ !Logic outputs 
I 

2.0 2.0 V 

IVol 
I 

y llogic outputs 
I 

0.8 0.8 V 

!/ Output compare levels for subgroups 9, 10 and 11. 
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ADD: O 1 2 3 4 ~ 6 7 B 9 A B C D E F 

0 55000000000000000000000000000000 
90 00000000000000610000000000000000 
BO 00000000000000000000000000000061 
DO 00000000006100000000000000000000 
l"O 00000000000000000000000000810000 
180 00000000000000000000000000000081 
lAO 00000000000000610000000000000000 
lCO 00000000000000000000000000810000 
lEO 00000000008100000000000000000000 
290 00000000000000000000000000008100 
ZBO 00000000000081000000000000000000 
200 00000000000000000000000081000000 
2FO 00000000810000000000000000000000 
380 00000000000061000000000000000000 
3AO ooooooooooooooooooooooooooooe100 
3CO 00000000610000000000000000000000 
3EO 00000000000000000000000081000000 
410 00000000000000810000000000000000 
430 ooooooooooooooooooooooooooooooe1 
450 ooooooooooe100000000000000000000 
470 ooooooooooooooooooooooooooe10000 
500 00000000000000000000000000000081 
520 00000000000000610000000000000000 
540 ooooooooooooooooooooooooooe10000 
560 00000000008100000000000000000000 
1310 ooooooooooooooooooooooooooooe100 
630 00000000000061000000000000000000 
650 00000000000000000000000081000000 
670 00000000810000000000000000000000 
700 00000000000081000000000000000000 
7'20 00000000000000000000000000008100 
740 00000000810000000000000000000000 
760 00000000000000000000000081000000 
690 00000061000000000000000000000000 
680 00000000000000000000008100000000 
8D0 ooe10000000000000000000000000000 
8FO 00000000000000000081000000000000 
980 00000000000000000000006100000000 
9AO 00000081000000000000000000000000 
9CO ooooooooooooooooooe1000000000000 
9EO 00810000000000000000000000000000 
A90 00000000000000000000810000000000 
ABO ooooe100000000000000000000000000 
ADO 00000000000000008100000000000000 
AFO e1000000000000000000000000000000 
880 00009100000000000000000000000000 
BAO ooooooooooooooooooooe10000000000 
BCO 81000000000000000000000000000000 
BEO 00000000000000006100000000000000 
ClO 00000081000000000000000000000000 
C30 00000000000000000000009100000000 
C50 00610000000000000000000000000000 
C70 00000000000000000081000000000000 
D00 00000000000000000000006100000000 
D20 00000081000000000000000000000000 
D40 00000000000000000061000000000000 
D60 ooe10000000000000000000000000000 
ElO 00000000000000000000810000000000 
E30 00006100000000000000000000000000 

ADD: O 1 2 3 4 5 6 7 B 9 A B c D E F 

E50 00000000000000005100000000000000 
E70 81000000000000000000000000000000 
FOO 00006100000000000000000000000000 
F20 00000000000000000000510000000000 
F40 81000000000000000000000000000000 
FBO ooooooooooooooooe100000000000000 
1090 00000000000000420000000000000000 
1080 00000000000000000000000000000042 
10D0 00000000004200000000000000000000 
lOFO 00000000000000000000000000420000 
1180 00000000000000000000000000000042 
llAO 00000000000000420000000000000000 
llCO 00000000000000000000000000420000 
11.EO 00000000004200000000000000000000 
1290 00000000000000000000000000004200 
1280 00000000000042000000000000000000 
12D0 00000000000000000000000042000000 
12FO 00000000420000000000000000000000 
1360 00000000000042000000000000000000 
13AO 00000000000000000000000000004200 
13CO 00000000420000000000000000000000 
13EO 00000000000000000000000042000000 
1410 00000000000000420000000000000000 
1430 00000000000000000000000000000042 
1450 00000000004200000000000000000000 
1470 00000000000000000000000000420000 
1500 00000000000000000000000000000042 
1520 00000000000000420000000000000000 
1540 00000000000000000000000000420000 
1560 00000000004200000000000000000000 
1610 00000000000000000000000000004200 
1630 00000000000042000000000000000000 
1650 00000000000000000000000042000000 
1670 00000000420000000000000000000000 
1700 00000000000042000000000000000000 
1720 00000000000000000000000000004200 
1740 00000000420000000000000000000000 
1760 00000000000000000000000042000000 
1890 00000042000000000000000000000000 
18B0 00000000000000000000004200000000 
18D0 00420000000000000000000000000000 
18FO 00000000000000000042000000000000 
1960 00000000000000000000004200000000 
19AO 00000042000000000000000000000000 
19CO 00000000000000000042000000000000 
19EO 00420000000000000000000000000000 
1A90 00000000000000000000420000000000 
lABO 00004200000000000000000000000000 
lADO 00000000000000004200000000000000 
lAFO 42000000000000000000000000000000 
1B80 00004200000000000000000000000000 
lBAO 00000000000000000000420000000000 
lBCO 42000000000000000000000000000000 
lBEO 00000000000000004200000000000000 
lClO 00000042000000000000000000000000 
1C30 00000000000000000000004200000000 
1C50 00420000000000000000000000000000 
1C70 00000000000000000042000000000000 
1D00 00000000000000000000004200000000 

FIGURE 7. Data pattern. 
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ADD: O 1 2 3 4 5 6 Z 8 9 A B C P E F 

1020 00000042000000000000000000000000 
1040 00000000000000000042000000000000 
1060 00420000000000000000000000000000 
lElO 00000000000000000000420000000000 
lE::lO 00004200000000000000000000000000 
1E50 00000000000000004200000000000000 
lli:70 42000000000000000000000000000000 
lFOO 00004200000000000000000000000000 
lF20 OOOOOOOOOOOOOOOOOOQ0420000000000 
lF40 42000000000000000000000000000000 
lF60 00000000000000004200000000000000 
2090 00000000000000240000000000000000 
ZOBO 00000000000000000000000000000024 
2000 00000000002400000000000000000000 
20P'O 00000000000000000000000000240000 
2180 00000000000000000000000000000024 
21A0 00000000000000240000000000000000 
21CO 00000000000000000000000000240000 
21.B:O 00000000002400000000000000000000 
2290 00000000000000000000000000002400 
22BO 00000000000024000000000000000000 
2200 00000000000000000000000024000000 
22P'O 00000000240000000000000000000000 
2380 00000000000024000000000000000000 
23A0 00000000000000000000000000002400 
23CO 00000000240000000000000000000000 
23lt0 00000000000000000000000024000000 
2410 00000000000000240000000000000000 
2430 00000000000000000000000000000024 
24M 00000000002400000000000000000000 
2470 00000000000000000000000000240000 
2500 00000000000000000000000000000024 
2520 00000000000000240000000000000000 
2540 00000000000000000000000000240000 
2560 00000000002400000000000000000000 
2610 00000000000000000000000000002400 
2830 00000000000024000000000000000000 
2650 00000000000000000000000024000000 
2670 00000000240000000000000000000000 
2700 00000000000024000000000000000000 
2720 00000000000000000000000000002400 
2740 00000000240000000000000000000000 
2760 00000000000000000000000024000000 
2890 00000024000000000000000000000000 
28BO 00000000000000000000002400000000 
2800 00240000000000000000000000000000 
28FO 00000000000000000024000000000000 
2960 00000000000000000000002400000000 
29AO 00000024000000000000000000000000 
29CO 00000000000000000024000000000000 
29EO 00240000000000000000000000000000 
2A90 00000000000000000000240000000000 
ZABO 00002400000000000000000000000000 
2ADO 00000000000000002400000000000000 
2AFO 24000000000000000000000000000000 
2B80 00002400000000000000000000000000 
2BA0 00000000000000000000240000000000 
2BCO 24000000000000000000000000000000 
2BE0 00000000000000002400000000000000 

ADD: o 1 z 3 4 5 6 7 6 9 A B c D E f 

2Cl0 00000024000000000000000000000000 
2C30 00000000000000000000002400000000 
2C50 00240000000000000000000000000000 
2C70 00000000000000000024000000000000 
2000 00000000000000000000002400000000 
2020 00000024000000000000000000000000 
2040 00000000000000000024000000000000 
2060 00240000000000000000000000000000 
2E10 00000000000000000000240000000000 
2E30 00002400000000000000000000000000 
2E50 00000000000000002400000000000000 
2E70 24000000000000000000000000000000 
2FOO 00002400000000000000000000000000 
2F20 00000000000000000000240000000000 
2F40 24000000000000000000000000000000 
2F60 00000000000000002400000000000000 
3090 00000000000000180000000000000000 
30BO 00000000000000000000000000000018 
30D0 00000000001800000000000000000000 
30FO 000000000000000000000000001eoooo 
3180 00000000000000000000000000000010 
31AO 00000000000000180000000000000000 
31co 000000000000000000000000001eoooo 
3tEO ,00000000001800000000000000000000 
3290 00000000000000000000000000001eoo 
32BO 00000000000018000000000000000000 
32D0 0000000000000000000000001eoooooo 
32FO 000000001eoooooooooooooooooooooo 
3380 000000000·00018000000000000000000 
33AO 00000000000000000000000000001000 
33CO 00000000100000000000000000000000 
33EO 0000000000000000000000001eoooooo 
3410 00000000000000180000000000000000 
3430 00000000000000000000000000000018 
3450 00000000001000000000000000000000 
3470 00000000000000000000000000180000 
3500 00000000000000000000000000000018 
3520 00000000000000180000000000000000 
3540 00000000000000000000000000180000 
3560 00000000001800000000000000000000 
3610 00000000000000000000000000001800 
3630 0000000000001eoooooooooooooooooo 
3650 0000000000000000000000001eoooooo 
3670 00000000180000000000000000000000 
3100 0000000000001eoooooooooooooooooo 
3120 00000000000000000000000000001800 
3740 00000000180000000000000000000000 
31so 00000000000000000000000018000000 
3890 0000001eoooooooooooooooooooooooo 
3880 00000000000000000000001800000000 
38D0 001eoooooooooooooooooooooooooooo 
38FO 0000000000000000001eoooooooooooo 
3980 00000000000000000000001eoooooooo 
39AO 00000010000000000000000000000000 
39CO 0000000000000000001aoooooooooooo 
39EO 00100000000000000000000000000000 
3Aso 000000000000000000001soooooooooo 
3ABO 00001eoooooooooooooooooooocooooo 
3ADO 00000000000000001800000000000000 

FIGURE 7. Data pattern - Continued. 
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ADD: o 1 2 3 4 5 6 7 8 8 A B C P E F 

4000 00000000000000001800000000000000 
4020 18000000000000000000000000000000 
4040 00000000000000000000180000000000 
4060 00001800000000000000000000000000 
4110 18000000000000000000000000000000 
4130 00000000000000001800000000000000 
4150 00001800000000000000000000000000 
4170 00000000000000000000180000000000 
4200 00180000000000000000000000000000 
4220 00000000000000000018000000000000 
4240 00000018000000000000000000000000 
4'260 ~0000000000000000000001800000000 
4310 00000000000000000018000000000000 
4330 001eoooooooooooooooooooooooooooo 
4350 00000000000000000000001eoooooooo 
4370 00000018000000000000000000000000 
4480 00000000000000001800000000000000 
44AO 18000000000000000000000000000000 
44CO 00000000000000000000180000000000 
44EO OOOOl.800000000000000000000000000 
4590 18000000000000000000000000000000 
45BO 00000000000000001800000000000000 
4500 00001800000000000000000000000000 
45FO 00000000000000000000180000000000 
4680 00180000000000000000000000000000 
46AO 00000000000000000018000000000000 
46CO 00000018000000000000000000000000 
46EO 00000000000000000000001800000000 
4790 00000000000000000018000000000000 
47BO 001eoooooooooooooooooooooooooooo 
47D0 00000000000000000000001800000000 
47FO 0000001eoooooooooooooooooooooooo 
4800 00000000000000000000000018000000 
4820 000000001eoooooooooooooooooooooo 
4840 00000000000000000000000000001800 
4880 00000000000018000000000000000000 
4910 00000000180000000000000000000000 
4930 00000000000000000000000018000000 
4950 00000000000018000000000000000000 
4970 00000000000000000000000000001800 
4A00 00000000001800000000000000000000 
4A20 00000000000000000000000000180000 
4MO 00000000000000180000000000000000 
4A60 00000000000000000000000000000018 
4Bl0 00000000000000000000000000180000 
4830 00000000001800000000000000000000 
4850 00000000000000000000000000000018 
4870 00000000000000180000000000000000 
4C80 00000000000000000000000018000000 
4CAO 00000000180000000000000000000000 
4CCO 00000000000000000000000000001800 
4CEO 00000000000018000000000000000000 
4D90 00000000180000000000000000000000 
4D80 00000000000000000000000018000000 
40D0 0000000000001eoooooooooooooooooo 
4DFO 00000000000000000000000000001800 
4E80 00000000001800000000000000000000 
4EAO 00000000000000000000000000180000 
4ECO 00000000000000180000000000000000 

ADD: o l 2 3 4 5 6 7 B 9 A B C P E F 

3AFO 18000000000000000000000000000000 
3880 00001800000000000000000000000000 
38AO 00000000000000000000180000000000 
38CO 18000000000000000000000000000000 
38EO 00000000000000001800000000000000 
3Cl0 00000018000000000000000000000000 
3C30 00000000000000000000001800000000 
3C50 00180000000000000000000000000000 
3C70 00000000000000000018000000000000 
3000 00000000000000000000001800000000 
3D20 00000018000000000000000000000000 
3D40 00000000000000000018000000000000 
3D60 00180000000000000000000000000000 
3E10 00000000000000000000180000000000 
3E30 00001800000000000000000000000000 
3E50 00000000000000001800000000000000 
3E70 18000000000000000000000000000000 
3FOO 00001800000000000000000000000000 
3F20 00000000000000000000180000000000 
3F40 18000000000000000000000000000000 
3F60 00000000000000001eoooooooooooooo 
4EEO 00000000000000000000000000000018 
4F90 00000000000000000000000000180000 
4FBO 00000000001800000000000000000000 
4FDO 0000000000000000000000000000001s 
4FFO 00000000000000180000000000000000 
5000 00000000000000002400000000000000 
5020 24000000000000000000000000000000 
5040 00000000000000000000240000000000 
5060 00002400000000000000000000000000 
5110 24000000000000000000000000000000 
5130 00000000000000002400000000000000 
5150 00002400000000000000000000000000 
5170 00000000000000000000240000000000 
5200 00240000000000000000000000000000 
5220 00000000000000000024000000000000 
5240 00000024000000000000000000000000 
5260 00000000000000000000002400000000 
5310 00000000000000000024000000000000 
5330 00240000000000000000000000000000 
5350 00000000000000000000002400000000 
5370 00000024000000000000000000000000 
5480 00000000000000002400000000000000 
54AO 24000000000000000000000000000000 
54CO 00000000000000000000240000000000 
54EO 00002400000000000000000000000000 
5590 24000000000000000000000000000000 
5580 00000000000000002400000000000000 
55D0 00002400000000000000000000000000 
55FO 00000000000000000000240000000000 
5680 00240000000000000000000000000000 
56AO 00000000000000000024000000000000 
56CO 00000024000000000000000000000000 
56EO 00000000000000000000002400000000 
5790 00000000000000000024000000000000 
5780 00240000000000000000000000000000 
57D0 00000000000000000000002400000000 
57FO 00000024000000000000000000000000 
5800 00000000000000000000000024000000 

FIGURE 7. Data pattern - Continued. 
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ADD: o 1 2 3 4 5 6 7 8 9 A B C D E F 

5820 00000000240000000000000000000000 
5840 00000000000000000000000000002400 
5860 00000000000024000000000000000000 
5910 00000000240000000000000000000000 
5930 00000000000000000000000024000000 
5950 00000000000024000000000000000000 
5970 00000000000000000000000000002400 
5AOO 00000000002400000000000000000000 
5A20 00000000000000000000000000240000 
5A40 00000000000000240000000000000000 
5A60 00000000000000000000000000000024 
5B10 00000000000000000000000000240000 
5B30 00000000002400000000000000000000 
5B50 00000000000000000000000000000024 
5B70 00000000000000240000000000000000 
5C80 00000000000000000000000024000000 
5CAO 00000000240000000000000000000000 
5CCO 00000000000000000000000000002400 
5CEO 00000000000024000000000000000000 
5090 00000000240000000000000000000000 
50B0 00000000000000000000000024000000 
5000 00000000000024000000000000000000 
50FO 00000000000000000000000000002400 
SEBO 00000000002400000000000000000000 
5EAO 00000000000000000000000000240000 
5ECO 00000000000000240000000000000000 
5EEO 00000000000000000000000000000024 
5F90 00000000000000000000000000240000 
5FBO 00000000002400000000000000000000 
5FDO 00000000000000000000000000000024 
5FFO 00000000000000240000000000000000 
6000 00000000000000004200000000000000 
6020 42000000000000000000000000000000 
6040 00000000000000000000420000000000 
6060 00004200000000000000000000000000 
6110 42000000000000000000000000000000 
6130 00000000000000004200000000000000 
6150 00004200000000000000000000000000 
6170 00000000000000000000420000000000 
6200 00420000000000000000000000000000 
6220 00000000000000000042000000000000 
6240 00000042000000000000000000000000 
6260 00000000000000000000004200000000 
6310 00000000000000000042000000000000 
6330 00420000000000000000000000000000 
6350 00000000000000000000004200000000 
6370 00000042000000000000000000000000 
6480 00000000000000004200000000000000 
64AO 42000000000000000000000000000000 
64CO 00000000000000000000420000000000 
64EO 00004200000000000000000000000000 
6590 42000000000000000000000000000000 
65BO 00000000000000004200000000000000 
6500 00004200000000000000000000000000 
65FO 00000000000000000000420000000000 
6680 00420000000000000000000000000000 
66AO 00000000000000000042000000000000 
S6CO 00000042000000000000000000000000 
66EO 00000000000000000000004200000000 

ADD: o 1 2 3 4 s 6 7 8 9 A B C D E F 

ll790 00000000000000000042000000000000 
67B0 00420000000000000000000000000000 
6700 00000000000000000000004200000000 
67FO 00000042000000000000000000000000 
6800 0000000000000000000000004zoooooo 
6820 00000000420000000000000000000000 
6840 00000000000000000000000000004200 
6860 00000000000042000000000000000000 
6910 00000000420000000000000000000000 
6930 00000000000000000000000042000000 
6950 00000000000042000000000000000000 
6970 00000000000000000000000000004200 
6A00 00000000004200000000000000000000 
6A20 00000000000000000000000000420000 
6A40 00000000000000420000000000000000 
6A60 00000000000000000000000000000042 
6B10 00000000000000000000000000420000 
6B30 00000000004200000000000000000000 
6B50 00000000000000000000000000000042 
6B70 00000000000000420000000000000000 
6C80 00000000000000000000000042000000 
6CAO 00000000420000000000000000000000 
scco 00000000000000000000000000004200 
6CEO 00000000000042000000000000000000 
6090 00000000420000000000000000000000 
6080 00000000000000000000000042000000 
6DDO 00000000000042000000000000000000 
SDP'O 00000000000000000000000000004200 
6E80 00000000004200000000000000000000 
6EAO 00000000000000000000000000420000 
SECO 00000000000000420000000000000000 
6EEO 00000000000000000000000000000042 
6Fll0 00000000000000000000000000420000 
SFBO 00000000004200000000000000000000 
6FDO 00000000000000000000000000000042 
6FFO 00000000000000420000000000000000 
7000 00000000000000008100000000000000 
7020 81000000000000000000000000000000 
7040 00000000000000000000810000000000 
7060 00008100000000000000000000000000 
7110 81000000000000000000000000000000 
7130 00000000000000008100000000000000 
7150 00008100000000000000000000000000 
7170 00000000000000000000810000000000 
7200 00810000000000000000000000000000 
7220 00000000000000000081000000000000 
7240 00000081000000000000000000000000 
7260 00000000000000000000008100000000 
7310 00000000000000000081000000000000 
7330 ooe10000000000000000000000000000 
7350 00000000000000000000008100000000 
7370 00000081000000000000000000000000 
73EO FFOOFFOOFFOOFFOOOOFFOOFFOOFFOOFF 
73FO OOFFOOFFOOFFOOFFFFOOFFOOFFOOFFOO 
7480 00000000000000008100000000000000 
74AO 81000000000000000000000000000000 
74CO 00000000000000000000810000000000 
74EO 00008100000000000000000000000000 
7!590 81000000000000000000000000000000 

FIGURE 7. Data pattern - Continued. 
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ADD; o 1 2 3 4 5 e 7 B 9 ABC PE F 

7~BO 00000000000000008100000000000000 
7500 00008100000000000000000000000000 
75Fo 00000000000000000000810000000000 
7880 00810000000000000000000000000000 
78AO 00000000000000000081000000000000 
78CO 00000081000000000000000000000000 
1ezo 00000000000000000000008100000000 
1190 ooooooooooooooooooe1000000000000 
77BO 00810000000000000000000000000000 
1100 ooooooooooooooooooooooe100000000 
77EO JITOOPTOOTTOOYFOOOOTTOOF'Jl'OOJITOOFF 
77FO OOP"P'OOP'FOOF'Jl'OOFF'JITOOFJl'OOFJl'OOYFOO 
7800 00000000000000000000000081000000 
1e20 ooooooooe10000000000000000000000 
7840 ooooooooooooooooooooooooooooe100 
7880 00000000000081000000000000000000 
7910 ooooooooe10000000000000000000000 
7930 ooooooooooooooooooooooooe1000000 
19~0 ooooooooooooe1000000000000000000 
1910 ooooooooooooooooooooooooooooe100 
7AOO ooooooooooe100000000000000000000 
1>.20 ooooooooooooooooooooooooooe10000 

NOTES: 
1. The device shall be programmed with all 

ADP· Q 1 2 3 4 5 6 7 6 9 ABC PE F 

7A40 00000000000000510000000000000000 
7Aeo ooooooooooooooooooooooooooooooe1 
1s10 ooooooooooooooooooooooooooe10000 
7B30 ooooooooooe100000000000000000000 
7B~o 00000000000000000000000000000081 
1s10 ooooooooooooooe10000000000000000 
7C80 OOOOOOOOOOOOOOOOOOOOOOOOBlOOOOOO 
7CAO ooooooooe10000000000000000000000 
1cco ooooooooooooooooooooooooooooe100 
1cio ooooooooooooe1000000000000000000 
7090 00000000810000000000000000000000 
1oso ooooooooooooooooooooooooe1000000 
1000 ooooooooooooe1000000000000000000 
10,0 ooooooooooooooooooooooooooooe100 
7Eeo ooooooooooe100000000000000000000 
1uo ooooooooooooooooooooooooooe10000 
7Eco ooooooooooooooe10000000000000000 
1rs:o 00000000000000000000000000000081 
1190 ooooooooooooooooooooooooooe10000 
1no ooooooooooe100000000000000000000 
7l"DO 00000000000000000000000000000081 
1rro ooooooooooooooe10000000000PT001.1. 

zeros except for the 
address locations identified in the pattern list. 

FIGURE 7. Data pattern - Continued. 

27 



MIL-M-38510/ 224 

START 

t 
SET COLUMN ADDRESS a 
ROW ADDRESS TO ZERO 

EAD DATA AT COMPLEMENT 
OF THE ROW ADDRESS 

IINCREMENT ROW ADDRESS I 
t 

IDECREMENT ROW ADDRESSI 
♦ 

YES 

t 2=======:----1 
READ DATA AT ROW 

ADDRESS 

READ DATA AT ROW 
ADDRESS 

t 
READ DATA AT COMPLEMENT 

OF THE ROW ADDRESS 

t 

YES ♦ 

INCREMENT COLUMN 
ADDRESS 

NO 

STOP 

FIGURE 8. Row complement test. 
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START 

t 
SET ROW ADDRESS AND 

OLUMN ADDRESS TO ZERO 

t 
READ DATA AT COLUMN 

ADDRESS 

READ DATA AT COMPLE­
MENT OF THE COLUMN 

ADDR 

' INCREMENT COLUMN 
ADDRESS 

DECREMENT COLUMN 
ADDRESS 

READ DATA AT COLUMN 
ADDRESS 

t 
READ DATA AT COMPLE­
MENT OF THE COLUMN 

ADDRESS 

♦ 

YES f 

INCREMENT ROW 
ADDRESS 

STOP 

' 
NO 

FIGURE 9. Column complement test. 
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A.C. TESTING LOAD CIRCUIT 

2.:..0j3 V 

.~>758il 
DEVICE 
UNDER '"'OUT 
TEST i CL= 100 pf 

--
CL= IOOpF 

CL INCLUDES JIG CAPACITANCE 

FIGURE 10. Load circuit. 
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START I 
l 

(ADOR • FIRST LOCATIO' 

Vee. s.o v 
Vpp • 12.5V 

( X •O ) 

t 
PROGRAM ONE I msec PULSE 

( INCREMENT' ~ 

' YES 

FAIL 

t PASS 

PROGRAM ONE PULSE 
OF IX msec DURATION 

' 
INCREMENT ADDR 

t YES 

~cc" Vpp =5.o~ 

FAIL DEV I CE 
FAILED 

DEV ICE 
FAILED 

♦ PASS 

DEV ICE PASSED 

FIGURE 11. Programming flowchart. 
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6. NOTES 

6.1 Intended use. Microcircuits conforming to this specification are intended for original 
equipment design applications and logisitic support of existing equipment. 

6.2 Ordering data. The acquisition document should specify the following: 

a. Complete part number (see 1.2). 

b. Requirements for delivery of one copy of the quality conformance inspection data pertinent to 
the device inspection lot to be supplied with each shipment by the device manufacturer, if 
applicable. 

c. Requirements for certificate of compliance, if applicable. 

d. Requirements for notification of change of product or process to the contracting activity in 
addition to notification to the qualifying activity, if applicable. 

e. Requirements for failure analysis (including required test condition of method 5003 of 
MIL-ST0-883), corrective action and reporting of results, if applicable. 

f. Requirements for product assurance options. 

g. Requirements for special lead lengths, or lead forming, if applicable. Unless otherwise 
specified, these requirements shall not apply to direct purchase by or direct shipment to the 
Government. 

h. Requirements for "JAN" marking. 

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used 
herein are defined in MIL-M-38510, MIL-STD-1331, and as follows: 

Vee - - - Supply voltage. Voltage values are with respect to ground, 
unless otherwise specified, thoughout this detail specification. 

VBP - - - - Program supply voltage.
A - A14- Address inputs, used to address l of 32,768/8 bit locations in 

static storage array.
IT - Chip-enable, used along with the output enable (OE) signal to 

control the state of the data-out terminals. 
ur - - Output-enable, used to control the data-out terminals. 

00 - 07 Data input-output, 8 bit wide data bus through which data is 
stored or accessed. 
Supply current. 
Vpp current. 
Input leakage currents. 
High impedance output leakage currents. 
Logical low input voltage.
Logical high input voltage.
Logical low output voltage. 
Logical high output voltage.
Input capacitance. 
Output capacitance. 
Address access time. 
Chip-enable access time. 
Output-enable access time. 
Address to data invalid. 
Address setup time. 
Address hold time. 
Output-enable high to output float. 
Data to CE setup time. 
Data hold time. 
Program pulse width. 
VPP. setup time. 
Chip enable high to output float. 
Vee setup time. 
Output enable setup time. 
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6.3.l Timing parameter abbreviations. All timing abbreviations use lower case characters with 
upper case character 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 point specify the signal name and the signal 
transition. Thus the format is: 

t X X X X 
Signal name from which interval is defined I I I I 

-------- I I I 
Transition direction for first signal I I I 

------------ I I 
Signal name to which interval is defined I I 

I 
Transition direction for second signal________________--'-1 

a. A Address 
D Data in 
Q = Data out 
E Chip-enable= 
0 = Output-enable 
p Vee 
V = Vpp 

b. H Transition to high 
L Transition to low 
V = Transition to valid 
X = Transition to invalid or don't care 
z = Transition to off (high impedance) 

Example: 

ADDRESSES ------¥-------
1 
I I 

OUTPUTS _____l____,)K_~_ 
I I 
~ tAVQV t+-

The example shows access time defined at tAVQV time from address valid to output valid. 

c. The table of timing values shows either a minimum or a maximum limit for each parameter. 
Input requirements are specified from the external system point of view. Thus, address 
set-up 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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d. 

WAVEFORM 
SYMBOL INPUT OUTPUT 

MUST BE WILL BE 
VALID VALID 

CHANGE WILL CHANGE\\\\\\\\ FROM H TO L FROM H TO L 

CHANGE WILL CHANGE0111111 FROM L TOH FROM L TOH 

DONT CARE: CHANGING/ 
ANY CHANGE STATE UNKNOWN 
PERMITTED 

HIGH 
IMPEDANCE 

xxxxxx 

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable. Unless otherwise 
specified, microcircuits acquired for government logistic support will be acquired to device class B 
(see 1.2.2), lead material and finish C (see 3.3). Longer length leads and lead forming shall not 
affect the part number. 

6.5 Handling. MOS devices shall be handled with certain precautions to avoid damage due to 
accumulation of static charge. Input protective devices have been designed in the chip to minimize 
the effect of this static buildup. However, the following handling practices are recommended: 

a. Devices should be handled on benches with conductive and grounded surface. 

b. Ground test equipment and tools. 

c. Do not handle devices by the leads. 

d. Store devices in conductive foam or carriers. 

e. Avoid use of plastic, rubber, or silk in MOS area. 

f. Maintain relative humidity above 50 percent, if practical. 

6.6 Substitutability. The cross-reference information below is presented for the convenience of 
users. Microcircuits covered by this specification will functionally replace the listed 
generic-industry type. Generic-industry microcircuit types may not have equivalent operational 
performance characteristics across military temperature ranges or reliability factors equivalent to 
MIL-M-38510 device types and may have slight physical variations in relation to case size. The 
presence of this information shall not be deemed as permitting substitution of generic-industry types 
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510. 

Military device Generic-industry 
type type 

01 27256-250 
02 27256-200 
03 27256-170 
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Custodians: 
Army - ER 
Navy - EC 
Air Force - 17 

Review activities: 
Army - AR, MI 
Navy - OS, SH, TD 
Air Force - 11, 19, 85, 99 
DLA - ES 

User activities: 
Army - SM 
Navy - AS, CG, MC 
DLA - ES 

Preparing activity: 
Air Force - 17 

Agent: 
DLA - ES 

(Project 5962-0883) 
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