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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, 16,384 BIT SCHOTTKY, BIPOLAR,
PROGRAMMABLE READ-ONLY MEMORY (PROM), 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, PROM microcircuits which employ thin film nichrome (NiCr) resistors,
platinum-silicide, tungsten (W), titaniumstungsten (TiW) or zapped vertical emitter
as the fusible 1ink or programming element. Two product assurance classes and a
choice of case outlines and lead finishes are provided for each type and are
reflected in the part number. A special test requirement is included in this
specification to screen against devices which may contain excess moisture in the
package materials or internal atmosphere (see freeze-out test of 4.2d).

1.2 Part number. The part number shall be in accordance with MIL<M-238510.

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

Device type Circuit Access times (ns)

01 2048 words/8 bits per word PROM with uncommitted 100, 50
collector .

02 2048 words/8 bits per word PROM with active pullup 100, 50
and a third high-impedance state output

03 2048 words/8 bits per word PROM with uncommitted 55, 30
collector

04 2048 words/8 bits per word PROM with active pullup 55, 30
and a third high-impedance state output

05 4096 words/4 bits per word PROM with active pullup 80, 40

and a third high-impedance state output

1.2.2 Device class. The device class shall be the product assurance level as
defined in WILSM=38510.

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

Letter Case outline (see MIL+«M-38510, appendix C)

D43 (24-lead, 1/2" x 1-1/4"), dual<insline package

F+6 (24-+1ead, 3/8" x 5/8"), flat package

D+8 (20-lead, 1/4" x 1-<1/16"), dual-in=line package

D49 (24-lead, 1/4" x 121/4"), dual-=in=line package

C-4 (28-terminal, .450" x .450"), square chip carrier package

(70 - I -

[Beneficial comments {recommendations, additions, deletions) and any pertinent]|
Idata which may be of use in improving this document should be addressed to: |
IRome Air Development Center (RBEs2), Griffiss AFB, NY 13441, by using the |
Iself-addressed Standardization Document Improvement Proposal (DD Form 1426) |
lappearing at the end of this document or by letter. |
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1.3 Absolute maximum ratings:

Supply voltage range - - = - - =~ = = = =~ = = -0.5 V dc to *7.0 V dc
Input voltage range- - - = = = = =« =« = = = - -1.5 V dc at 10 mA to +5.5 V dc
Storage temperature range- - - - - - - - = = -65°C to +150 C
Lead temperature (soidering, 10 seconds) - - +300°C
Thermal resistance, junction-to-case (8j¢c): 1/ |

Cases J, L, and R- = = = = = = = = = =« - = 40 C/W maximum

Case K = = = =~ = = = = = = = = =~ = = = = = 60°C/W maximum

Case 3 = =~ = = =~ = = =~ = = =~ = = = = = ~ = 0.08°C/W maximum 2/
Output voltage range - - =« = = = = = - =« - = -0.5 V¥V dc to *V¢¢
Output sink current~ - - =« = = = = =« - - - = 100 mA
Maximum power dissipation (Pp) 3/- - - - - - 1.02 W
Maximum junction temperature (Tj) 4/ - - - - *175°¢C 1

1.4 Recommended operating conditions:

Supply voltage = = = = = = = = = = = = = 4.5 V dc minimum to 5.5 V dc maximum

Minimum high-level input voltage (Viy) - 2.0 V dc

Maximum low-level input voltage (VILv- - 0.8 V dc

Normalized fanout (each output)- - - - - 8 mA 5/ .
Case operating temperature range (Tg)- - -55°C To *125°C

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, 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 specification to the extent specified herein. \

SPECIFICATION
MILITARY

MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.)
2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein. When manufacturer-programmed devices are
delivered to the user, an altered item drawing shall be prepared by the contracting
activity to specify the required program configuration.

3.2 Design, construction, and physical dimensions. The design, construction, and
physicaT dimensTons shall be as specified 1n MTC-M-38510 and herein.

I7~ Heat sinking is recommended to reduce junction temperature.

2/ When a thermal resistance value is included in MIL-M-38510 appendix C, it shall
supersede the value stated herein.

3/ Must withstand the added Pp due to short circuit test (e.g., Igs).

E/ Maximum junction temperature shall not be exceeded except for allowable short
circuit duration burn-in screening conditions per method 5004 of MIL-STD-883.

5/ 16 mA for circuits A, B, D, F, H, and I devices.
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f13.2.1 Terminal connections. The terminal connections shall be as specified on
gure 1.

3.2.2 Truth tables.

3.2.2.1 \Unprogrammed devices. The truth tables for unprogrammed devices for
contracts involving no altered item drawing shall be as specified on figure 2. HWhen
required in groups A, B, or C inspection (see 4.4), the devices shall be programmed
by the manufacturer prior to test in a checkerboard pattern (a minimum of 50 percent
of the total number of bits programmed) or to any altered item drawing pattern which
includes at least 25 percent of the total number of bits programmed.

3.2.2.2 Programmed devices. The truth tables for programmed devices shall be as
specified by the altered item drawing.

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

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 (see 6.4).

3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance characteristics shall be as specified in table I, and shall
apply over the full recommended case operating temperature range.

3.5 Electrical test requirements. The electrical test requirements for each
device class shall be as specified in table II and, where applicable, by the altered
item drawing. The electrical tests for each subgroup are described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510. For programmed
devices, the altered item drawing number shall be added to the marking by the
programming activity.

3.7 Processing options. Since the PROM is an unprogrammed memory capable of being
programmed by either the manufacturer or the user to result in a wide variety of PROM
configurations, two processing options are provided for selection in the contract,
using an altered item drawing.

3.7.1 VUnprogrammed PROM delivered to the user. A1l testing shall be verified
through group A testing as defined in 3.2.2.1 and tables II and III. It is
recommended that users perform subgroups 7 and 9 after programming to verify the
specific program configuration.

3.7.2 Manufacturer-programmed PROM delivered to the user. A1l testing
requirements and quality assurance provisions herein, including the requirements of
the altered item drawing, shall be satisfied by the manufacturer prior to delivery.

3.8 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 14 (see MIL-M-38510, appendix E).

4, QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance wifa HIE-H-SESIU 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:
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'a. Burn-in test (method 1015 of MIL-STD-883).

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = +125°C minimum.

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

c. The percent defective allowable (PDA) shall be as specified in
MIL-M-38510.

d. Freeze-out test. This test shall be conducted as a 100-percent screen on
all class S devices having nichrome or platinum silicide as the fusing
1ink. Within no more than 24 hours after completion of burn-in and prior
to the final electrical test, all devices having nichrome or platinum
silicide as the fusing link shall be subjected to a freeze-out test. If
more than 24 hours have elapsed subsequent to the 125 C burn-in exposure,
devices shall be conditioned at 125°C for a minimum of 5 hours immediately
prior to the freeze-out test. When the freeze-out test is performed, the
256°C final electrical test parameters shall be completed 96 hours after the
freeze-out test. The freeze-out test shall be conducted as follows:

(1) Connect devices in the electrical configuration of figure 7 or in the
burn-in configuration of figure 4 with the bias cycled, 3 minutes on and
3 minutes off, throughout the duration of test.

(2) Reduce device temperature to Tg = -10°C #2°C with the bias cycled and
maintain at that temperature for a minimum of 5 hours.

(3) With the cycled bias maintained, allow Tc to go to room temperature
(by removal from the cold chamber or termination of forced cooling but
with no forced heating) and retain for a minimum of 19 hours after the
completion of the 5-hour cold soak. T¢ shall not exceed 35 C during
this period.

(4) Remove bias and subject all devices to subgroup 1 final electrical test
to establish continuity of the nichrome or platinum silicide resistors
and remove all failed devices from the lot. Count them as screening
rejects subject to the PDA requirements of 4.2c.

e. Class B devices processed to an altered item drawing may be programmed
either before or after burn-in at the manufacturer's discretion. The
required electrical testing shall include, as a minimum, the final
electrical tests for programmed devices as specified in table II herein.
Class S devices processed by the manufacturer to an altered item drawing
shall be programmed prior to burn-in.

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 through 11 shall be attributes only.

4.3.1 Qualification extension. When authorized by the qualifying activity, for
qualification inspection, if a manufacturer qualifies to a faster device type which is
manufactured identically to a slower device type on this specification, then the
slower device type may be part I qualified by conducting only group A electrical tests
and any electricals specified as additional group C subgroups and submitting data in
accogdagge 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. 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).
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TABLE I. Electrical performance characteristics.

T T I Conditions 17 [ Device | Limits [ I
l Test } Symbol !-55 C ¢ Tg ¢ +T25°C type TMin 1 WMax {Unit I
] ] I T T
IHigh-level output voltage |Vgy 1¥cc = 4.5 V; 02,04,05]2.4 v |
i i ligy = -2 mA; | |
! I MEE R ' S R
= 0.8YV
| | Pt | |
T T | | T
iLow-level output voltage |Vg IVee = 4.5 V; lo1,02 | lo.s v |
| [ iIg. = 8 mA; 2/ 103,04,05]| i I [
| | IVig = 2.0 V; | | | | |
| | IVyL = 0.8 V I ] | I |
| | I 1 i | |
:I 1 1 {V {V 4.5V IOI 02 { 1.5 { v {
nput clamp voltage = 4. ; . -1.

| e ISk 2 -i0 mA; 103,04,05] | i |
| | 1T = 25°¢C 1 | | |
| | | | | | ]
T 1 |} I |} I T
|Maximum collector cut-off |ICcgx lVee = 5.5 V; lo1,03 | 1100 1 uA |
| current i ivg = 5.2 v | | | I i
i i | | i | | |
1 T 1 ] | i | 1
|High-impedance (off-state)lIgyz iVee = 5.5 V; 102,04,051 1100 | wA |
| output high current i lvg = 5.2 ¥ ! | | | |
| 1 | { | | 1 |
1 1 ) | 1 i I 1
|High-impedance (off-state)llIgLz I¥ee = 5.5 V; 102,04,051 1-100 | uA |
| output low current . | lvg = 0.5 V¥ | | | | |
| I | [ | | | |
T | T 13 i i ] T
|High-level input current |{IIy 1¥¢cc = 5.5 V; 01,02 | | 50 | wA |
l ; ivm = 5.5V 03,04,05 I
| T I [
|Low-1evel input current |1y I¥ec = 5.5 V; 01,02 -250 | uA |
} = =VIH = 0.5V 03,04,05 I
T T T ’ T
{Short circuit output l1gs I¥¢e = 5.5 V; 102,04,051-10 [-100 | mA |
| current I Ivg = 0.0 V 3/ | { 1 |
| | | | 1 | 1
] ] 1 1 1 I 1
1Supply current licc IVec = 5.5 V; {o1,02 | 185 | mA |
| I IVI" = 0; 103,04,05] i | |
| { loutputs = open i | | | |
| | | | | |
{ i ] T T
IPropagation delay time, lItpyr; IV¢c = 4.5V 01,02 § | ns |
| high-to-1ow level logic,l Ianﬁ 5.5 V; 03,074 [ |
| address to output { IcL = 30 pF T 05 0 |
| | |(see figure 5) 1 | | | |
i 1 | |} |1} I 1 T
|IPropagation delay time, ItpLH1 | 01,02 100 ns |
| low-to-high level leogic,! § 03,07 55 T |
} address to output : } ] 05 ! ! 80 ! :
1T T 1 I 1 1 I T
IPropagation delay time, Itpy2 | 01,02 50 ns |
| high-to-low level logic,l | 03,04 30 |
: enable to output : : a5 X0 |

|

| 1 1 i

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

-

T T I Tonditions 1/ [ Device 1 Llimits 1 |

} Test | Symbol %-55'C < Tg < +125%¢C : type {ﬂ?n [ Max lUnit {
[}

! i 1 1 I 1 1

IPropagation delay time, ltppyz | 01,02 50 ns |

| ‘low-to-high level | | 03,04 30 |

I | : 05 40 :

logic, enable to outputI i I I i

(1
~

Complete terminal conditions shall be specified in table III.

o
~

IgoL = 16 mA for circuits A, B, D, F, H, I. and J.

fw
~

Not more than one output shall be grounded at one time. Output shall be at high
logic level prior to test. .

TABLE II. Electrical test requirements.

Group D end-goint electrical parameters
(method 5005

[ TSubgroups {see table III)|
| [ 1/ 2/ 3/ [

| MIL-STD-883 test requirements | ]

| [T CTass § | Class B T
} | devices | devices |

} | ] |

| 1 i 1

|Interim electrical parameters | 1 } 1 |

{(pre burn-in) (method 5004) ‘ % :

T I | T
|Final electrical test parameters 11*,2,3,7*%, 11*,2,3,7*%, |

}(method 5004) for unprogrammed devices :8 :8 :

I | I I

IFinal electrical test parameters 11%,2,3,7%, |1*,2,3,7*, i

=(method 5004) for programmed devices 8,9,10,11 8,9

r

|Group A test requirements 1,2,3,7,8, 11,2,3,7,8,

| (method 5005) 9,10,11 9,10,11

}

|Group B test requirements 1,2,3,7,8, N/A |

{(method 5005) subgroup 5 =9,10,11 } ‘

T [} i |

|Group C end-point electrical parameters | N/A {1,2,3,7,.8 i

{(method 5005) = = }

T T T T
| 11,2,3,7,8 11,2,3,7,8 |

| ] | |

| ] | ]

1/ * PDA applies to subgroups 1 and 7 (see 4.2c).

N
~

Any or all subgroups may be combined when using high-speed testers.

jw
~

Subgroups 7 and 8 shall consist of verifying the pattern specified.
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4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SUUE of HIE-SID-833 and as follows: :

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

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be
omitted.

c. For unprogrammed devices, a sample shall be selected to satisfy
programmability requirements prior to performing subgroups 9, 10, and 11.
Twelve devices shall be submitted to programming (see 3.2.2.1). If more
than two devices fail to program, the lot shall be rejected. At the
manufacturer's option, the sample may be increased to 24 total devices with
no more than 4 total device failures allowable.

d. For unprogrammed devices, 10 devices from the programmability sample shall
be submitted to the requirements of group A, subgroups 9, 10, and 11. If
more than two total devices fail in all three subgroups, the 1ot shall be
rejected. At the manufacturer's option, the sample may be increased to 20
total devices with no more than 4 total device failures allowable.

4.4.2 Groug B insEection. Group B inspection shall be in accordance with table II
of method [ - -883 and as follows:

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

b. For qualification, at least 50 percent of the sample selected for testing in
subgroup 5 shall be programmed (see 3.2.2). For quality conformance
inspection, the programmability sample (see 4.4.1.c.) shall be included in
the subgroup 5 tests.

c. Steady-state life test for class S devices shall be in accordance with table
Il1a (subgroup 5) of method 5005 of MIL-STD-883, using a circuit submitted to
the qualifying activity for approval. If the alternate burn-in conditions
are used, the circuit on figure 4 or equivalent shall be used.

4.4.3 Group C inspection. Group C inspection shall te in accordance with table
111 of method 5005 og HTL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state life test (method 1005 of MIL-STD-883) conditions:

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Ty = +125°C minimuam.

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

c. For qualification, at least 50 percent of the sample selected for testing in
subgroup 1 shall be programmed (see 3.2.2). For quality conformance
inspection, the programmability sample (see 4.4.1c) shall be included in the
subgroup 1 tests.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method 500% of MIL-STD-883. End-point electrical parameters shall be as specified
in table II herein.

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

4.5.1 Voltage and curreant. A1l voltages given are referenced to the microcircuit
ground terminal. Currents gliven are conventional and positive when flowing into the
referenced terminal.
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4.6 Programmin rocedure identification. The programming procedure to be utlized
1§ent1?1ea by the manufacturer's circuit designator. The circuit designator

shall be

is cross referenced in 6.5 herein with the manufacturer's symbol or FSCM number.

4.7 Programming procedure for circuit A. The programming characteristics of table

IVA and the following procedures shall be used for programming the device.

a.

J.
K.
1.

Connect the device in the electrical configuration for programming. The
waveforms on figure 6A and the programming characteristics of table IVA
shall apply to these procedures.

Address the PROM with the binary address of the selected word to be
programmed. Address inputs are TTL compatible. An open circuit shall not
be used to address the PROM.

Apply Vp, voltage to Vgc-

Bring the TE, inputs high and the CE, inputs low to disable the
device. The chip enables are TTL compatible. An open circuft shall not be
used to disable the device.

Disable the programming circuitry by applying a voltage of VYgpp to the
outputs of the PROM.

Raise Ygc to Vpy with rise time less than or equal to trLy.

After a delay equal to or greater than tpj;, apply only one pulse with
amplitude of Vgpp and duration of tp to the output selected for
programming. Note that the PROM is supplied with fuses intact, which
?enerates an output high. Programming a fuse will cause the output to go
ow.

Lower Vgc to Vp_ following a delay of tpp from programming enable
pulse applied to an output.

EEable the PROM for verification by applying Vi to CEx and Viy to
c x‘

Apply Vpyy to Vgc and verify bit is programmed.
Repeat 4.7a through 4.7j for all other bits to be programmed in the PROM.

If any bit does not verify as programmed, it shall be considered a
programming reject.

4.8 Programming procedure for circuit B. The programming characteristics of table

IVB and the following procedures shall be used for programming the devices:

e.

f.

Connect the device in the electrical configuration for programming. The
waveforms on figure 6B and the programming characteristics of table IVB
shall apply to these procedures.

Apply Viyq to CEy; and the binary address of the PROM word to be
programmed. Raise Vcc to Vegp-

After a tp delay, apply only one Vgp to the output to be programmed
high. Apply Vgp to one output at a time.

After a tp delay, a pulse TE; to a Vy level for a duration of ty.
After tp and a tp delay, remove Vgp from the programmed output.
Other bits in the same word may be programmed sequentially while the V¢
input is at the V?cp level by applying Vgp pulses to each output to be
s

programmed and pulsing ffl to the Vy_ level, allowing for proper delays
between Vgp and CE;.

)
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g.
h.

i.
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Repeat 4.8b through 4.8e for all bits to be programmed.

To verify programming, lower Vccp to Vec. Connect a 10 kilohm resistor
between each output and Vgoc. Apply Vyp to CEy, input. The programmed
outputs should remain in the high state and tke unprogrammed outputs should
go to the low level.

If any bit does not verify as programmed, it shall be considered a
programming reject.

4.9 Programming procedures for circuit C, device types 02 and 04. The programming
characteristics of table 1VC, and the following proce%ures shall be used for

programming device types 02 and 04.

a.

h.
i.

J.

4.10

Connect the device in the electrical configuration for programming. The
waveforms on figure 6C, device types 02 and 04, and the programming
characteristics of table IVC, device types 02 and 04, shall apply to these
procedures.

Terminate all device outputs with a 10 kilohm resistor to Vgc. Apply
Viy to CE;.

Address the PROM with the binary address of the selected word to be
programmed. Raise VYgc to Yccp-

After a tp delay (10 us), apply only one Vgyy pulse to the output to be
programmed. Program one output at a time.

A;ter a tp delay (10 us), pulse CEj input to logic “0" for a duration
of t,.
P

After a tp delay (10 us), remove the Ygyy pulse from the programmed
output. ?Progra--ing a fuse will cause the outpui to go to a high-level
logic in the verify mode.)

Other bits in the same word may be programmed sequentially while the V¢
input is at the Vccp level by applying Vout pulses to each output to be
programmed allowing a delay to tp between pulses as shown on figure 6C.

Repeat 4.9b through 4.9g for all other bits to be programmed.

To verify programming, after tp (10 us) delay, lower Vcc to VCEH and
apply a logic "0" level to CEy; input. The programmed output s ould
remain in the "1" state. Aga*n, lower Vgc to Voo and verify that the
programmed output remains in the "1" state.

If any bit does not verify as programmed, it shall be considered a
programming reject.

Programming procedure for circuit C, device type 05. The programming
characteristics of table IVC, device type 05, and the gollouing procedures shall be
used for programming the device. :

a.

Connect the device in the electrical configuration for programming. The
output gins shall be terminated with a 10K ohm resistor to GND and bypass
Vcc to GND with a 0.01 uF capacitor. The waveforms on figure 6C, device
type 05, and the programming characteristics of table IVC, device type 05,
shall apply to these procedures.

Disable the device by applying Viy to CEp input and Vi, to tE; .
The chip enable pins are TTL compatible.

Apply Vi to all other pins.

Addressed the PROM with the binary address of the selected word to be
programmed and reset Tp = 5 us. Address inputs are TTL compatible.
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e. After a delay of TDy, raise the Vgc pin to Vecp. ()
f. After a delay of TDp, raise the corresponding output pin to VgpF. '

g. After a delay of TD3, lower CEz to Vy for a duration of Tp and
simultaneously lower the output to Vyp and wait TD4.

h. Return the TEz to ¥py.

i. Wait TD5 and lower Vgc to Vegy-

j. Wait TDg and lower TEz to Vy_ for the duration of Ty.

k. A properly blown fuse will read Vg and unblown fuse will read Vgy.

1. If the fuse is blown, go to n.
2. If the fuse is unbliown, to to 1. .

1. If Tp is less than 30 us, increment Ty by § us and go to e. If Tp is
> 5 us go to m.

m. If Tp is > 30 us, the device is a reject.
n. After a delay of TDy, select the next output or address to be programmed.

o. Repeat steps 4.10d through 4.10k until all required addresses are
programmed.

p. To verify the program keep V?? pin at Vch. Appty Vi to
CE}. The programmed fuse wi go to the low Tevel and unblown fuse shall
remain in the high level.

4.11 Programmina ?rocedure for circuit D. The programming characteristics on ;
table IVD and the following procedures shall be used for programming the device. 1]
a. Connect the device in the electrical configuration for programming. The

waveforms on figure 6D and the programming characteristics of table IVD
shall apply to these procedures.

b. Select the word to be programmed by applying the appropriate voltages to
the address pins as well as the required voltages to chip enable pins to
select the dewvice.

¢. Apply the proper power, Voc = 6.5 V, GND = 0 V.,
d. Verify that the bit to be programmed is in the "0" logic state.

e. Enable the chip for rogranming by application of the chip enable voltage,
Vp(ce1l) = 21.0 V to CEy (pin 20). CEp and CE3 should be Teft high.

g. Apply Igp programming current ramp to the output to be programmed. The
other ou%puts shall be 1eft open. Only one output may be programmed at a
time. During the rise of the current ramp, the required current will be
achieved to program the junction. As programming occurs a drop in voltage
can be sensed at the output of the device. Upon detection of Vps. the
current shall be held for thap and then shut off.

h. Verify that the programmed bit is in the "1" logic state. Lower
Vp(CEj) to O V and read the output.

10
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Note: The PROM is supglied with fuses generating a lowslevel logic output.
Programming a fuse will cause the output to go to a high-level logic in the

verify mode.

i. Lower Vgc to 0 Y. The power supply duty cycle shall be equal to or less
than 50 percent.

j. 1f the bit verifies as not having been programmed at V¢c = 6.5 V, then
repeat the programming ramp sequence up to 15 times unt?l the bit is
programmed. If after 16 programming attempts, the bit does not program,
then the device shall be considered a reject.

k. If the bit verifies as having been programmed at V¢c = 6.5 V, then one of
the following two conditions shall be followed:

(1) If the current required to program was less than Iop(-ax), then
proceed to step 1.

(2) If the current required to program was equal to or greater than
Igp(nax), then the device shall be considered a reject and no further
attempts at programming other bits shall be attempted.

1. Repeat 4.11a through 4.11k for all other bits to be programmed.

m. If any bit does not verify as programmed, it shall be considered a
programming reject.

4.12 Programming procedure for circuit E. The programming characteristics for
this device have been discontinued.

4.13 Programming procedure for circuit F. The programming characteristics on
table IVFand the Tollowing procedures shall be used Tor programming the devices:
a. Connect the device in the electrical configuration for programming. The

waveforms on figure 6F and the programming characteristics of table IVF
shall apply to these procedures.

b. Raise Vg¢ to 5.5 V.

c. Address the PROM with binary address of the selected word to be
programmed. Address inputs are TTL compatible.

d. Disable the chip by applying Viy to the CE inputs and Vi to the CE
inputs. The chip enable inputs are TTL compatible.

e. Apply the Vpp pulse to the programming pin TE;. In order to insure
that the output transistor is OFF before increasing voltage on the output
pin, the program pins voltage pulse shall precede the output pins
programming pulse by Tpj and leave after the programming pins programming
pulse by Tpa (see figure 6F).

f. Apply one Vgy7 pulse with duration of t, to the output selected for
programming. The outputs shall be progEanned one output at a time, since
internal decoding circuitry is capable of sinking only one unit of
programming current at a time.

Note: The PROM is supplied with fuses generating a high=level logic output.

Pro ;ammigg a fuse will cause the output to go to a low-level logic in the

verify mode.

g. Other bits in the same word may be programmed sequentially by applying
YouT pulses to each output to be programmed.

h. Repeat 4.13b through 4.13g for all other bits to be programmed.

1
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i. Enable the chip by applying Vi to the CE inputs and Viy to the CE
inputs, and verify the program. Verification may check for a lTow output by
requiring the deyice to sink 12 mA at Vcc = 4.2 V and 0.2 mA at V¢ =
6.2 ¥V at T¢g = 25°C.

j. If any bit does not verify as programmed, it shall be considered a
programming reject.

4.14 Programming procedure for circuit G. The programming characteristics of
table IVE and the following procedures shall be used for programming:

a. Connect the device in the electrical configuration for programming. The
waveforms on figure 6G and the programming characteristics of table IVG
shall apply to these procedures.

b. Select the desired word by applying high or low levels to the appropriate .
address inputs. Disable the device by applying a high level to one or more
‘active low' chip Enable inputs. NOTE: Address and Enable inputs must be
driven with TTL logic levels during programming and werification.

c. Increase Vgc from nominal to Vecp (10.5 0.5 V) with a slew rate limit
of Igp (1.0 to 10.0 V/us). Since Vgc is the source of the current
required to program the fuse as wel? as the Icc for the device at the
programming voltage, it must be capable of supplying 750 mA at 11.0 V.

d. Select the output where a logical high is desired by raising that output
voltage to Vgp (10.5 #0.5 V). Limit the slew rates to Igp (1.0 to 10.0
V/us). This voltage change may occur simultaneously with the Ve
increase to Vgcp, but must not precede it. It fs critical that only one
output at a time be programmed since the internal circuits can only supply
programming current to one bit at a time. Outputs not being programmed
must be left open or connected to a high impedance source of 20 kilohms
minimum (remember that the outputs of the device are disabled at this time).

e. Enable the device by taking the chip Enable(s) to a Tow level. This is
done with a pulse PWE for 10 us. The 10 us duration refers to the time
that the circuit (device) is enabled. Normal input levels are used and
rise and fall times are not critical.

f. Verify that the bit has been programmed by first removing the programming
voltage from the output and then reducing Vgc to 5.0 V (20.25 V). The
device must be Enabled to sense the state og the outputs. During
verification, the 1oading of the output must be within specified Ip. and
Igy limits.

|
g. If the device is not to be tested for Vgy over the entire temperature
range subsequent to programming, the ver?fication of step 4.12f is to be
performed at a Vgcc level of 4.0 volts (%0.2 V). Vpy, during the 4 volt
verification, must be at least 2.0 volts. The 4-vo?t Vee verification
assures minimum Vgy levels over the entire temperature range.

h. Repeat 4.14b through 4.14f for each bit to be programmed to a high level.
If the procedure is performed on an automatic programmer, the duty cycle of
Vcc at the programming voltage must be limited to a maximum of 25
percent. This is necessary to minimize device junction temperatures.
After all selected bits are programmed, the entire contents of the memory
should be verified.

i. If any bit does not verify as programmed, it shall be considered a
programming reject.

12
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Programmin rocedure for circuit H. The programming characteristics of
table IVA and the go‘!oving procedures shall be used for programming the devices.

a.

4.16

Connect the device in the electrical configuration for programming. The
waveforms on figure 6H and the programming characteristics of table IVH shall
apply to these procedures.

Address the word to be programmed, apply 5 volts to Vgc and active levels
to all chip Enable inputs.

Verify the status of a bit location by checking the output level.
Decrease Vgc to O volts.

For bit locations that do not require programming, skip steps 4.15f through
4.151.

Increase Voo to Veg(pr) With a minimum current capability of 250
milliamperes.

Apply V ‘ ) to all chip Enable inputs. 1Ip <25 milliamperes.
Active-a BF enables may be left high.

Connect all outputs, except the one to be programmed, to Vy . Only one bit
is to be programmed at a time.

Apply the output programming pulse for 20 microseconds. Minimum current
capability of the programming supply should be 250 milliamperes.

After terminating the output pulse, disconnect all outputs from Vp
conditions.

Reduce the voltage at CE input to Vy.

Decrease Vgc to 0 V.

Return to 4.15e until all outputs in the word have been programmed.
Repeat 4.15¢c through 4.151 for each word in wemory.

Verify programming of every word after all words have been programmed using
¥cc values of 4.5 and 5.5 volts.

If any bit does not verify as programmed, it shall be considered a
programming reject.

Programming procedures for circuit I. The programming characteristics in

table IVI and the following procedures shall be used for programming the device:

Connect the device in the electrical configuration for programming. The
waveforms on figure 61 and the programming characteristics of table IVI shall
apply to these procedures.

Terminate all outputs with a 300-ohm resistor to Vgyp. Apply Vyyp to the
CE2, CE3, and CE4 inputs and Vy_p to the CEl inputs.

Address the PROM with the binary address of the selected word to be
programmed. Raise Vgc to Vecp.

After a delay of tl, apply only one Vgp pulse with a duration of tp, t2 and
d(Vgp)/dt to the output selected for programming. After a delay of t2 and
d(Vpp)/dt, pulse TE2 from Vyyp to Vcgp for the duration of tp,

Zd(gcs)/dt, and t3; TE2 is then to go to Vy p level.

To verify programming after TEl has been set to Vy p, lower v%ﬁ to V?CL
after a delay of t4. The programmed output shouls remain in e logic
state.

I'Il
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g.
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4.17
table 1

a.

e.

f.
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decoding circuitry is capable of sinking only one unit of programming current
at a time. Note that the PROM is supplied with fuses generating a low-level
logic output. Programming a fuse will cause the output to go to a high level
logic in the verify mode.

The outputs should be programmed one output at a time, since the internal (/-Bb
1/

Repeat 4.16b through 4.16f for all other bits to be programmed.

If any bit does not verify as programmed, it shall be considered a
programming reject.

Programming procedures for circuit J. The programming characteristics in
VJ and the following procedures shall be used for programming the device:

Connect the device in the electrical configuration for programming. The
waveforms on figure 6J and the programming characteristics of table IVJ shall
apply to these procedures.

Address the PROM with the binary address of the selected word to be
programmed. Address inputs are TTL-compatible. An open circuit should not
be used to address the PROM.

Disable the chip by applying input high (Viy) to the TS input. TS input
must remain at Viy for programming. The chip select is TTL-compatible. An
open circuit should not be used to disable the chip.

Disable the programming circuitry by applying an Output Voltage Disable of
less than Vgpp to the output of the PROM. The output may be left open to
achieve the disable.

Raise Vgc to Vpy with rise time equal to t,.

After a delay equal to or greater than ty, apply a pulse with amplitude of \
Vgp% and duration of t; to the output seqected for programming. Note (/—J»
that the PROM is suppIQed with fuses intact generating an output high.
Programming a fuse will cause the output to go low in the verify mode.

Other bits in the same word may be programmed while the Vg input is raised
to Vpy by applying output enable pulses to each output which is to be
programmed. The output enable pulses must be separated by a minimum interval
of tg.

Lower Vcc to 4.5 volts following a delay of tyq from the last programming
enable pulse applied to an output.

i. E:;zle the PROM for verification by applying a logic "0" (V) to the TS
j. Repeat 4.17a through 4.17i for all other bits to be programmed in the PROM.
k. If any bit does not verify as programmed, it shall be considered a
programming reject.
5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIL-M-38510.
6. NOTES
6.1 Intended use. Microcircuits conforming to this specification are intended for

originaT equipment design applications and logistic support of existing equipment.

#
r )
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/\ Device types 01, 02, 03, and 04

Cases J, Kand L

\
24

23

A7 [
Ag [
A5|:
A4[:
A3 []
Azr__—
A ]
Ao []
o} |:
02 [ ]o 15
o_:,[: ] 14

GND 12 13

22
21
20

O O ~N O O o~ O N -

] Vec
] As
[ ] A9
] A0
] &y
:| CE2
] cE3
108
[ ] o7
[ ] %

05
=

Device types 02 and 04

Case 3

TOP VIEW

Device type 05

Case R

\
20

19

W ® N O s W N
o

o

FIGURE 1. Terminal_comnectionms.

15




MIL-M-38510/2100

Devices types 01, 02, 03, and 04

6/ 6/ 6/ Address -Data
nord | CEy CE, | CE3| Aol Ao {As| A7 | A6 | A5 |Ral A3 [A2 | A | R0] % |9 |% | % | % |93 % |%
NA L H H X X Ix Ix Ix |Ix {x tx |x tx {x |5/15/ 1515/ |5/ |5/ 15/15 )
H X X X xxxxxxxxxxh{:.b'c;jﬁéﬁé..ﬁc.isé.ﬁcd
Device type 05
6/ | &/ Address Data ('.
nord | CEy | CB2| M| Ao Ag| g | A7 |6 | A5 | Aa] P3| AP |P0| %% [02(% | |
NA L L X X X Ix Ix Ix Ix {x |x |x x |x |5 |5 ]|51}5
H oIx I x |x §{x |x |x |x |x |x |x ]x |x {x |0c|0c|Oc|OC
NOTES:
1. NA = Not applicable.
2. X = Input may be high level, Tow level or open circuit.
3. 0C = Open circuit (high resistance output).
4. Program readout can only be accomplished with enable input at low level.
5. The outputs for an unprogrammed device shall be high for circuits A, C

(device type 05), E, F, and J and low for circuits B, C (device types 02, 04),
D, G, and I.

6. Enable inputs are ANDED.

FIGURE 2. Truth table (unprogrammed).
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Device types 01 and 02
Circuit A

>—D:‘ ROW um

ARRAY

CHIP
OUTPUT BUFFERS

LOGIC

T

0y 02 0304 Os Og O7 Og

FIGURE 3. Functional block diagrams.
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0; Oz 03 04

fIGURE 3. Functional block diagrams - Continued.
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Device types 01 and 02

Circuit B
Ao 0—
Ag O— |
|
Ag O— « 1OFe4 |
ROW 16,384
Az O— § | I 64 x 256 BIT
MEMORY ARRAY
Ag O— | MO
Ag O— |
|
Ag O— »
Az O—{ 00 &
3 L] | OF 32
A2° ll:t | MUX
A 0— 83 L
Apg O—
¢ — — — — — —

CEz 0

CE, O——O__\
J

OUTPUT BUFFER

LI

Og O7 Og Og 0403 Oz Oy

FIGURE 3. Functional block diagrams - Continued.
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Device types 01, 02 and 04

Circuit C
Ag | ]
| : .
ADDRESS | 11128 128 x 128
LINES | |oecooer| ! MATRIX
| | '
A o—1 '
0
A o- e | e L e | e | e | 1e | 121 | 1218
A2 g mux | Mux | mux | mux | mux | mux | mux | mux
3

CE; o——d
CE3 O——

9

0y O Oz O3 Oy ©Og Oy Og
OUTPUT LINES

FIGURE 3. Functional block diagrams - Continued.
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Device type 05
Circuit C
fo T |
ADDRESS | 1.128 | | 128 X 128
LINE ; DECODER| !
A6 O [ s ]
A
7O 1:.32 1:32 1:32 1:32
A1l O— s MUX- MUX MUX MUX
5 3—— 41 TRI-STATE DRIVERS

SRR

OUTPUT LINES

FIGURE 3. Functiomal block diagrams - Comtinued.
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Device types 02, 03,
Circuit D

and 04

Ag

Ap ———
Ay ——

16384 BITCELL

" 1 OF 128 126 x 128

4 DECODER MEMORY MATRIK

As

Ag

:7 10F 6l l1oFte| lioF 16| hOF 16| tOF 16] 11 OF 16| j1 OF 16| |1OF 1§
8 DE- DE- | | DE- DE- DE- | | DE- DE- | | DE-
29 CODER |CODER! [CODER er| JoODER |coDE DER| |CODER
10

FIGURE 3.

Functional block diagrams - Continued.
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Device type 02
Cirauits Fad I

>
s>—

Lo

~v>—ljﬂ
Ag

o»>—

Ay

Ay

LR

o>—_ 1 l
>_D:  10F16 lUll.T‘:'l:ll.:)(ER
>—{___I:
Hatidil
0y O 0304 O5 Og O7 Og

FIGRE 3. Functional block diagrams - Contimuwed.
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Device type 01
Circuit G

L e e ———— ——— . ——— ——]

16,384
MEMORY
ARRAY

CHIP

| OF 16
MULTIPLEXER

ENABLE
LOGIC

FIGURE 3.

OUTPUT BUFFERS

L

Og 07 Og Og 04 Oz Op O

Functional block diagrams - Continued.
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Device type 02
Circuit G

Ajo —
Ag —
Ag — 16384 — BIT ARRAY
o — 3 128 X 128
Ag — MEMORY MATRIX
A —| DECODER
5
Agq —
A3z
As ol e I I
6 6 3 i6 6 i6 16 16
Ay mux| Imux! Imux| [mux] |mux| [mux| [mux| |mux
Ao
CE|
CEp —] ENABLE sur | Bur | Bur |- BUF |- BUF | BUF | BUF | BUF
GATE
CEz —
Qg Q7 Qe Qs Qg Q3 Q2 Q)
FIGURE 3. Functional block diagrams - Continued.
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Device types 02 and 04

Circuit H

Ag |
!
A5 ‘
Ag |
A7 1.128 |
DECODER |
Ag |
Ag |
]

Ao 128
Ao

Ay

A2

Az

eF,

CEx

CEo

FIGURE 3.

128 xi28
MATRIX

.16
MUX

1:16
MUX

OUTPUT BUFFER

Q; Qp Q3 Q4 Q5 Qg Q7 Qg

Functional block diagrams - Continued.
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Device type 02

Circuit J
21
A10 O— -
¢22)
A9 O— oy
23) 16388 - BIT
A O— ¢ = 10f6a] g MEMORY ARBAY
COLUMN COLUMN + <68 X 256)
¢1)| ADDRESS DECODE
A7 O—=A BUFFERS |-
€2)
A8 O— -_—
3
A5 O Bt
4 256
) v
A O— B = 256 TRANSMISSION GATES
Vi
[ 4
K ) " 1 oF 321 oF 32l1 oF 321 oF 321 oF 321 OF 321 OF 321 OF 32
o o L OF 32 DECODE | DECODE | DECODE | DECODE | DECODE | DECODE | DECODE | DECODE
Rov DECODE
¢6)| ADDRESS
A2 o-_lIFFERS o=
a o | -
8 '
o N P :
Y 1 ) ) )
— €20
ol O— $ OUTPUT BUFFERS
CHIP )
$197 eeLeer
BUFFER
cos S Ve =m0

(9)1 €10) (11)l €i® aus) (s | e an
OND = PIN 12

o1 02 03 0% o5 06 o7 08

FIGURE 3. Functional block diagrams - Continued.
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NOTES:

1.

2.

3.
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Device types 01, 02, 03, and 04

5.0V MIN

Qo 0— Ap
Q o— Al
Q2 o— A2
Q3 O— A3
Q4 O—— Ag
Qs O— As
Qs 0— As
07 oO—— A7
Qg O— Ag

Qg O——{ Ag __
Ao CE| CE2CE3

Qio C»—--___J

Q|| O
°|2 or—
Q30

)

R = 5600 +5% for circuits €, G and J (3002 +5% for circuit A, B, F, and H devices, ;
and 2709 +5% for circuit I and circuit D devices). A1l outputs shall have Cd

separate identical loads.
A1l pulse generators have the following characteristics:
VIL = -1.5 V minimum to 0.8 V maximum; VIH = 2.0 V minimum to 5.5 V maximum;

50% +15% duty cycle and frequencies as specified in note 4.

Vcc shall be high enough to insure 5.0 V minimum at the device VCC terminal.
Input frequencies are as follows:
Input Frequency (+50%)

QO fO = 100 kHz Min

Q] f] =1/2 fo

02 f2 = 1/2 f]

03 f3 = 1/2 f2

Q, f, =1/2 f,

Qg f5 = 1/2 f4

Q5 f6 =1/2 f5

O f; =12t

Qg fg =V2f,

Q fg = 1/2 14

Qo fip = /2 1y

L fip = 1721,

P frg = 172 Ty

Q5 f]3 =1/2 f12 {

FIGURE 4. Rurn-in and life test circuit.
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Device type 05

5.0 V MIN
Qo o——]Ap 0 R IR R IR
Q) o——A) 02
Q20—- A2 03
Q30————A3 04

Q4 o—— A4
Q5 o——{Asg
Qs o—————Ag
Q7 o—{ Ay
Qg o——JAg

Q9 o———JAg —
A ANCEICE2 NP

Q) o

Q20
Q|3(3

NOTES:
1. R = 300a +5% for circuits A and C. A1l outputs shall have separate identical loads.
2. A1l pulse generators have the following characteristics:

VIL =-1.5 V minimum to 0.8 V maximum; VIH = 2.0 V minimum to 5.5 V maximum;

50% +15% duty cycle and frequencies as specified in note 4.,

3. Vcc shall be high enough to insure 5.0 V minimum at the device VCC terminal.
4. Input frequencies are as follows:
Input Frequency (+50%)

Q, fo = 100 kHz Min

Q] f.l =1/2 f0

Q, fp =121,

Q f, =12f,

Q4 f4 =172 f3

QS f5 = 1/2 f4

Q6 f6 =1/2 f5

Q, f, =2t

Qg fg =121,

K fg =121y

Qo f10=1/2 1

%, flp = W2y

e f1p = 12 1y

O3 fla= 12y,

FIGURE 4. Burn-in and life test circuit - Continued.
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Device types 01, 02, 03, and 04

vVece
INPUT N ?
Ao >
<
A f,R'
A2
Az 0 ———\,
PULSE Aq O2 —o
GENERATOR SEE As 0z —o0 .
PRR 2 | mHz TABLE Ag 04 —o
m A7 Os ——0O
Ag Og ——O ®
Ag O7 I o] L,
Ao Og _——-—; q\
CE) R2
CE2
CE3

\/_IJ}.

r_ t,<I10ns -—I t§< 10ns
ZIvx | T T T T — 30 +£0.1V

INPUT 1.5V
e ¢ ——=] 0.7V
p<500ms toLn—o] 0.0 0.1V
Vo
OUTPUT
WAVEFORM A v
LPHL —] oL
VoH
OUTPUT
WAVEFORM B
VoL
i
tPLH —
NOTES:

1. Test table for devices programmed in accordance with an altered item drawing
may be replaced by the equivalent tests which apply to the specific program
configuration for the resulting read-only memory.

2. CL = 30 pF minimum, inciuding jig and probe capacitance; R1 = 3300 +25% and

R2 = 6800 *20%.
3. Outputs may be under load simultaneously.

FIGURE 5. Switching time test circuit.
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Device type 05

Vee
INPUT NN A
S
A 9
A
PULSE A
GENERATOR SEE A 0y
PRR =1! mHz TABLE A 02 —\__o
paig A O3 H—O
A 04 }—o
A
c
A X ~ |
A sre |
CE
CE2 GND
U I 1

‘o- t,< 10ns —>| t¢< 10ns
_ SN |-~ 3.0 £ 0.1V
INPUT 1.5

a@—— tp<500s—8= RO.7

v
0.0%0.1V
tpLH—o Vom
oUTPUT
WAVEFORM A v
tPHL— -_ - - - - vOL
— T T VOH
OUTPUT :
WAVEFORM B 15V
| - VoL
tPLH—0 - PHL
NOTES:

1. Test table for devices programmed in accordance with an altered item drawing
may be replaced by the eugivalent tests which apply to the specific program
configuration for the resulting read-only memory. ‘

2. CL = 30 pF minimum, including jig and probe capacitance; R] = 330 +25% and

R, = 6800 +20%.
3. Outputs may be under load simultaneously.

FIGURE 5. Switching time test circuit - Continued.
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CEy
CEyx = 20
Vee Ve T {E |
Voo =
PL Trin =ttoil=— tp —]
VoPEX —~"TTTT T T
NOTE:

1. A1l other waveform characteristics shall be as specified in table IVA.

FIGURE 6A. Programming voltage waveforms during programming for circuit A.
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PROGRAMMING WAVEFORMS

ADDRESS m(

Vee VecP
INPUT VeeV

Vop

OUTPUT A{o]]
PIN Vour
VoL

X

ENABLE Vlﬂy/
CE, VIL”
to

< towes{tp

~~{tpls —{lp |- "'"DT"' .

FIGURE 6B. Programming voltage waveforms during programming for ¢ircuit B,

ADORESS T —----
INPUT “[’g% AFIRST ‘ ALasT _
Ten — PROGRAM) 6 SEC
v Vecp - — —— — I2SEC|IMAX _ _ _ _ - - _1("’ -
cc _]

INPUT vee ‘ec —vVeew

ov— -‘l .--ol e ‘-b
outPuT  *1TOVe5ell T e N | trim
PIN  ouTPUT =10 ps [ BN-1 BN % en
INPUT  VOLTAGE (0% MIN

Voutr ov—i] -1 -

ot ko 1 fn o
CE; ' - -
= <l U U UTTU

— l'—'r

NOTE: A1l other waveform characteristics shall be as specified in table IvC.

FIGURE 6C. Programming voltage waveforms du~ing programming for circuit C, device types

02 and 04.
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|
I
ViH ;
ADDRESS I
VL i
- TD1 !
]
e
e v —— - \ 707 |
cC 1
Veev TF1 —»I : :
-»| |-= TRI1 |
- TD6 |
T R :
— - - TD5 |
TD2 —»= !
Vout !
|
|
Vi \ !
TD3 — - TDY |- !
ViH Tp - — —

PROGRAM VERIFY

*Current clamp or voltage clamp will be needed.

FIGURE 6C. Programming voltage waveforms during programming for circuit C, device ()
type 05 - Continued. g
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POWER
SUPPLY

READ
STROBE

CHIP
SELECT

TopcMAX)

CURRENT APPLIED
TO OUTPUT TO BE

TopLP |

PROGRAMMED

0

VPO(MAX)-

TYPICAL VOLTAGE LINEAR
AT OUTPUT BEING

PROGRAMMED

FIGURE 6D.

Vesp ]|

MIL-M-38510/210D

VIL -

mA

|
h-J
[ ]

POINT

OV -

Programming voltage waveforms during programming for circuit D.
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FIGURE 6E. Programming waveforms for circuit E have been discontinued.

ADDRESSES

PROGRAM
PIN (CE2)

OUTPUT
PIN

Vee

STROBE

NOTES:

1. Output load is 0.2 mA and 12 mA during 7.0 V and 4.0 V check, respectively.

TTL HIGH
TTL LOWD(

TTLH—fo] 1
* PP
90%-_7—— e - - — = - -Vpp
[-7
TTL LOW 0% -~
L'Toz
P
90 % i?ﬁ1 - = - - - - VouT
TTL LOW 10 %
- —-70V
5.5V
Toy
——-a0V
TTL HIGH
TTLLOW—— — — = = - = - - - - \ U cun WD camany

cHECK—o—ol  bo—el—cHECK

2. A1l other waveform characteristics shall be as specified in table IVF.

FIGURE 6F.

Programming voltage waveforms during programming for circuit F,
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2.4V TO 5.5V
ADDRESS

Ov TO 0.5V %

%'I -
Veep — '
Veev
—i 1o "‘ t5 "_

Vop ——

OUTPUT VOH W////////

Vi
oL 13 |- —>t4|-o-

2.4V TO5.5V |
ENABLE W |
OV TO 0.5V

FIGURE 6G. Programming voltage waveforms during programming for ¢ircuit G.
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ADDRESS

‘s —~ =wwors VIH
NS WORD ADDRESS VALID o Z "fo"é&'{-:%nso

—» ‘o—'q

VCC_J_:J:gx l_‘fLI—VCC(pr)

.l_— l‘_tz 17—.-‘ “—18 |..—19...|
CE J I Vs(pr) START NEXT BIT
+ tg —eo 4 % § e i V||
4 — |0—15
OUTPUT Voipr)>
BEING 13
PROGRAMMED o DY " v

——VIL LT 23 R ?r—= OL

FIGURE 6H. Programming voltage waveforms during programming for circuit H,
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- Vine
ADDRESS SELECTED ADDRESS STABLE
INPUTS A\ ViLp
Vesp
4 (v
3t (Vcs)
3 —V
ENABLE a e
— /. ViLp
et rta ¢-tP~| t3 - L—M—o‘tlv-ﬁ
_ Vop
d (v
e /e o 7
11
\\V_ER_'F_Y 'U—VOL
PROGRAMMING CYCLE >
NOTES:

1. Al1l delays between edges are specified from completion of the first edge,
not midpoints.
2. Delays t]’ t2, t3, and t4 must be greater than 100 ns; maximum delays of 1 us

are recommended to minimize heating during programming.
3. During ty the output being programmed is switched to the load R and verified.

4, Outputs not being programmed are connected to VONP through resistor which provides
output current limiting.

FIGURE 6I. Programming voltage waveforms during ‘programming for circuit I.
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v N
PH 90%
Vee
VeL Lo%
=t ety —= ety
ta—o
DATA 1
— r-—-td
DATA 2
DATA N l
— t4

FIGURE 6J. Programming voltage waveforms during programming for circuit J.
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Device types 01, 02, 03, and 04

5.0 V MIN

Q

<

SEE A3z
NOTE Ag

CE2
CE)

NOTES:
1. Ry = 4.7 ka +5%. A1l bit outputs shall have separate identical loads.

2. All address inputs shall be either high, low, or open.
3. Burn-in circuit may be used to perform this test. (See 4,2 d.) A1l address
input shall be either high, low, or open,

FIGURE 7. Freeze-out test bias configuration.
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D

Device type 05

5.0V MIN

t

R| L3
R

SEE As Oa
NOTE

CE,
F CE2 GND

 NOTES:
1. R1 = 4.7 kq +5%. A1l bit outputs shall have separate identical loads.

2. Al1l address inputs shall be either high, low, or open.
3. Burn-in circuit may be used to perform this test. (See 4.2 d.) Al1l address
input shall be either high, low, or open.

FIGURE 7. Freeze-out test bias configuration - Continued.

42




MIL-M-38510/2100

*91qel O pud 3B 53}0UJ004§ 33§

| 1 1 | ] ] 1 1 i [ [ | | | 1 1 ] | | | i | | ] ]
w88t | | k) " aN9 ano ONO | QND w1 QN9 | ONO | QND | OND | QN9 | ON9 | ONO | ONO 1 65 | seee | ES | |
L [ | | R §
8 ] 1 1 1 1 I
Wl o B [¥A] - 85 | | | 1
. N Lo . A2'S I W 5| | | 1
ol % . [l . 9% | \ | 1
" . S0 . AZ'S - 5 | | | 1
ol 1] . ATS 1w 1 v 1 | 1 \
ol €0 . I W LaTs | €5 | | | 1
ol % " | ow A2'S 1 s | 1 | |
o | 001 Yo . ASH | ASO]AGO N 1A2S 15 | | X3 1
L I I | il |
1 [ | | |
sl M« W IASS | " 05 | | | |
ol oy " [EX] | " | | | | 6v | | | |
vl v N AS'S | " | | 1 | 8 | | | i
ol _NB . (XX | e ) 1 | 1 | |y | | | |
ol @ “ ASS [ | | Por 1w | | l
" " Mw “ ASS [ | 1 | s 1 | 1 |
Wl g . P ASS I v 1 ! |
" " N< “ [ | AS'S by | w | |
ol & N bow [ o | | |
ol Y " 1w | 1 | ASS o | |
- by . [ 1 1 | | As'S o 1 . ] | |
ol & . _ “ " " 1 1 1 A S's 6 | o | “ “
ol . N | | ASS 8€ 1 . 1
Wl o0s ty “ (- | As'sf 26 | otg | Hlp| |
] | I 1 |
8 . | | | | |
P . v s 1ASD [ | 1 1 9 | . | | |
ol . o@. N (XX . | 1w | 1 | e | | | |
Wl . Sy B | AS0 . I | 1 | w 1 | | o I i
wl . m " 1 A S0 | i 1 I | | ] g€ | | | 1
ol . & " 1 1AS0 1 | 1 [ | | e | | I
Wl o» B mm . 1 1450 | | 1 I | i € i |
Wl “ B ] [ A5'0 | | of | 1 | |
ol . « Iy » | I W A 50 | I 62 W | |
ol o . o " | W | (X | | 82 W | |
ol . £y “ I W | As'0 | I It} 1 | |
i N y “ I 1 \ A0 | 92 | | |
N N “ Sy N [ 1 | | | AS'0 | 52 | ! |
[ B e 9 “ [ | 1 | A 501 2 | I |
| vy oS- o'1- Iy | ASS | w | | 1 | x4 " ) "
L I | I ] | 1
_ I ] | | 1 | | | 1
. M 8o N . N " . N I3 _ [ 1 f [ P T W i 2| W | 1
N M %o N M M " . . /e _ i oW . - . Wl Wl 2! Wl ! |
oWl K] “ P P . " /e _ oW " P . - Wl [ | | |
[ 0 . ol 1w . “ I3 _ . P " [ o €1 [ . 1 ] |
Wl mo " . “ “ . P 1 [ _ . . . . PO T B | [ S | i |
Wl % " » " “ . P | | I W I3 _ . . : " P B B | | | i
ol 0 . . " " W 1w | | | [ 13 _ . . x " PO O R 91 . | 1
w1 s To . 1] /2 1) A0°2 | A0°2 N _ I3 /2 /e 12 153 /2 “ e Ve n 51 £00¢ .a: “
| ] | 1 |
Wl M< v lwor . | ! | [ | |
ol oY N W o1~ W [ \ 1 £ | ! 1
Wl Ty " w o1- - | 2 i | |
ol wﬁ N | 01- i | 1 | |
wl o 3) . | w or- | | i ot I |
ol Jw . | w01~ I 1 | 1 | 16 | |
ol o : . v | W or- 1 | | 1 |8 1 1
o ] N . | vu o1~ | | | 1 | ¢t 1 |
Wl o N ' 1 v 01- | l l | |9 | |
Wl v N . w01~ | | | is 1 | |
ol 4] N . | | wuot-1 | i [ | 1 |
ol ¥ . 1 . 1 | wu ot [ | L
! Sy " | ) I o 01~ H I 9,52+ = 31
Al os'T- by a5y (i) | wot) 1 My 1
L ! L _ "
) |
Xew | UlK M| By v Oy Tw) 239 €| % lo % S0 o “ e €0 0 % Oy o &y 4] Sy v ly)cou | ! |
Leujuiay 1 | { | L3s3y | poudsw | | |
n paunsedn | 1 | | 1 | | ~£88-GLS| LoGwAS| dnoafang |
SHIUHL 3S3L w €2 4 1t 02 61 81 am 91 st LLIN I G ¢ u 01 6 8 L 9 1 s b € o2 | v ¥y uk ) | 1
I ] 1 1 | 1 ] | sesey| | | 1

‘A 805 40 A (°2< ubly aue pajeubisap J0u SINGUL :gyoyqypuod [RuIEID)
eubysap 30u s3NdINg) i
3 90(A3p 40 § UO3Oa0su} ¥ dnod9  *TIT 378VL

43



*31GeY 4O PUS JB SII0UI004 33

|
*0,66- = L 3690x3 ‘O dnoubgns oy S® SI4LY PUR ‘SUOLYIPUOD {RUIUIY S353F RS 1|
|
|
3,521+ = 31 3dedxa ‘6 dnoubgns 404 SB S3LWE| PUR ‘SLCJILPUOI |RPULUIMAT *S3SBT Buwes or i
1
| | | | | | | | | | | | | | 1 I | | ! | I |
T _ | _ _ _ _ _ _ | | 1 | | I | I b bt 1o b | 1
Wl /e | " /8 /8 /8 /8 /8 /8 2 1 w1 . w bow . - . L /8 /AL /gl /gt /g /g1 /81 /8L Y9 (e 2y 1

Wl /8 [ /8 8 /8 B8 /8 L I P T PR 2 ) /a1 /&1 /B /21 /8] g9 | -vemhas] Zlhdy
ol L] | " 5 /s /s /5 | ONO [ ASSIASS) .| 'O O R B al al a 5 PR /g0 /81 /81 /8l /s ) 2s | s by Thldy g gp, = 0y
su “ /i “ __3..&8 /5 /5 5 15 GN) | ASS|ASS __ /9 __ 3 Il “ /9 “ 9 " K9 9 “ /9 __ 9 /5 5 “ /5 /8 " /5 “ /5 " 51 /5 1 19 1 Iy | T 6 |
| 1 1 | !
1
2,66 PuR 9 62T+ = J1 3daoxd *; dnoabgns Joj S® SILWLL PuR ‘SUOLILPUOD |PUJILAY ‘SISDY DS & |
I\
| ) | | | | | 1 | | | I | | | | | | | |
| { | | | | | | | | | | | ] | | | | 3593 A
| P ] _ _ _ L . _ 1 _ b _ _ | | I I - _ 1 R I 1 0 | _ | 1ewoj] 3624 = 91
“ I “ | sandang I 1] I I3 I I I __ I __ v 17} w I » I “ aNo “ v _ /v /v 1y “ / “ I3 143 “ i / __ 4] “ It v 09 " /Y " -3ouny [
1 1
9,56 = 31 3daoxe ‘1 dnouBans 404 SB SIjicp| puE ‘SUOJIPUOD {PUILLAY ‘SIS3Y AUWES £ "
|
2,521+ = 3] 3d30%x3 ‘1 dnoubans 4oy Se SILWL| PUE ‘SUDIIIPUOY |BULUMA] ‘51593 Bweg| H ”
1 1 | | | I | 1 _ i
| i | | ' |

YO | U | lewpad | | By | 6y | Olyy Tmy ) Ep 8o | % | S| % |mo{ fo]| % To o v & By | | Sy % Ly | rou | i
1 e | I 1 i 1 I 1 | 1 353) 1 poudw | | |
3pun padnsean | | | 1 | | | | | | -€£88-GLS| L0quAs| dnoubans |
| S3et] 3sd) [ 4 €2 2 1t [ 61 81 L 9t 1 st | #T | €1 Pt {1 oo 6 8 L9 s 1 v | € Loz | 1ol -uw) | |
I | 1 ] 1 1 1 1 1 | | 1 | | | |_s3s%)) 1 il |

’ A 80> Jo p C°Z< UBJY 3uv pajeubisep jou syndu .
~abey oA 40 314n02 54435153 uado aJv pajeubissp jou sindyng) SUORIIPUOD (RullBL

*panuj3uc) - €0 PUV 10 Sa

3d1ASp 40 ; UOIIDIdsuL y dnoug

SIIT 3evL

4



MIL-M-38510/210D

*31GEI JO PUI 2R $IIOUI004 33

|

i T I
T T T T T T
. | | _ _ _ | i s . | | |
_ ! _ ! | | _ Lol | | | | “ | s ) " |
| 8y W 1ASS | 4_ A _ | _ | F | |
B N e Yo | i i s 1 vl !
Lot oty . Nes i Dot | | | Bl ﬂ *
EHE & : e - i 1 1 £ v ! |
A B : hee b A§s | I % . ! _
.l % . Dol ASS | | is L _ |
o d : b R i “ & v | __
Hob bR ] SN I .
| i : b . Sy Vasss o ohoe | ML ! “
\ « . |
g o . ‘ [ ! ! !
i : N i | | i i
+— ¢ ; _ " | | ! ol _ __ “
bl | £ .
: ' b | 2 v | i
SR ; : e Lo | 1 L i !
» " » o—< " AS0 A 50 P “ ! Mm : " “ |
S A 0 | | .
. . . L oo | . | |
o mww : hate b _ {450 i | | ! ! gl | | _
SR & : | 1 | ] I 1AS01 | i ! ! pe . ! |
o : : : [ | i | i oasol _ beel . ! !
HE : : | o _ | MO aso " | ol | | |
Ho N : Lo | | A sol ! g€ 1 | | i
el B L R e &1 ] wl
: ; . A
ik : i ¢ P | I | I “
S | el
’ . 3 L R R R B N I | |
: : . B : S ’ . . . . . I R 0 R i I
: o : we . n - " " _ _
: % : . : Dl : : e _ . . . . . A T BT 2 B
. . me . “ B N “ . . e __ . - . " : : 2 L,I“ B Mw __ ; __ " __
. . 0 . . . . . . : we | " . -1 Db o : |
: . i : 3 ; o . . P 1% we A T A U A /U A AR S Y _
: : wm L s . . | | wo- | 607 | 512 | [S | JSUZ | SUZ stz | ey _ il |
o v T NSRS AR . . _ ! _ _ _ |
— ! ! ! | | . " . ] R Y ! _
_ t . . . " " " L " " "
_ _ . \ 8o P : . . " - /€ " P ) e " : : : : i “ "
e 5 S : sl : . | LR - I . . . . M R A T L ! _
i P : L . r o0 . . A T A O _
2 I : : : el : : o T | . . . . P T R Y O |
. " ¥o n N " " .. " " W e i " . " ._.... h - : PR . ._oL __
H i Skl oA 7 : : P P B CAY RN RN RVRREY AL RTL AL S Lbos _
. O S N . .
Tios % YOV /ERD J2 | /U ABO|ADZ|AO2 | _ _ _ |
- | | I o i i |
Do | | €1 | | |
& S - | | ] | i |
i y : o b _ i | _ ) |
1 i : " Vo | } I o | | |
o w o1- _ | | | |
& : or borol | 6 | _
o 4 . o 01- \ | el | | i | e ! |
A | w o ! ! _ _
o mmw : b "o | N i | i
A ! : Pl O e | i I | i "
¥ L TV R S T
A d . . w0r-| s
1 . z | i {9,520 = %
S m« : “ ; o __1.2. o [ 1 “
ik L _ R “ e
Aioste v 1 _ ul _ _ |
! T 2 € by | Sy 9y | ¥ ou |
_ £ ¢ g Oy ] v ] _
C 9 $ ¥ an9 0 0 ! ol _ |
MWy 8y Sy Oy Tm| 2 _ 01 % 0 ] 0 0 " " __ _ _ " __ "
! ¢ : b1 vl
| 6 8 L 9 s v ” !
UK 2 €2 22 12 02 61 __ 81 A8 st st vl 3¢ __ 2 1 o1 AR _ ._mm.%EL Fos;m“ st |
- |
i ! L 9 S 1] € r A | MK | |
WAL SRR @l e el s ow | 2l el e Lwloa o iw la la uios 8 gl _ | !
! !
_ _ » < uysap jou sanduy 40D 1PUINIB)
‘A 80> 4o A 0°2€ UBIU duw pageuby $SUOLIIPUOD |
~abe3|oa 40 21dN03 3A13S159 4 40 U0 DR Pa! "um—mwv 00 mu:&:.:
“§0 pue 20 sadf3 ad)Asp Jo ; UOIIICSU} ¥ Gnos9  “IIT I8Vl
L3 ¥

a5



MIL-M-3851072t0D

*3(qe3 jO pUB 1B SII0UJ004 8IS

]
*),56% = 91 3dasxs ‘01 dnoubqns 40y s sIjWi| PUB ‘SUOLILPUOD {RUKIIY “$3$93 BWeS 1o
i
]
*9,62T+ = 3 3dasxs *g dnouabqns 40j S® SIJWL| PUR ‘SUOLILPUOD |PULUMIY *$3S} BweS 01
| | 1 1 | i ] ! ] | | | ] | 1 [ f ]
[ { - _ _ JER B — _ | | | | | i | | _ o _ b Ios bl o
o1 /R | " I 2 2 81 /8 5 8 L e T N . /8 i /8 /8 A1 B B /81 88 | o3| By
R/ | . /2 /2 I '] /8 ] L L I e e R . I /8 8 /8 AL /L /81 /gl 8 ] -vabas] ZWh )
o | /L) | " /8 /5 /5 /8 a0 | ASS1ASS P e N N U P R B . /5 /s /5 /5 /1 /&b /a1 /81 98 | § B4 ._.._u 3,62+ = 1
r.“ il __ "3..&8 15 3 s /S 1 ON [ ASSiASS| /9 “ /9 “ I “ 8 /e _ ang " ] 79 /s /5 /s /3 /s “ /s _ /s " /s “ 58 " .;55__ TThdy 6
L ]
3,85 PUR 3,521+ = ) 3daoxa *; dnoubqns Joy se SIIWSL PUR ‘SUO}ILPUOD (RULULIA} ‘$3533 Sweg| g |
L 1
| | | 1 1 ] | | | | | | | | ] T [ | |
| | ! | | I 1 | | | | | ] | t | 535934 |
_ | | _ _ _ _ _ . _ _ U B | _ o | P JER T _ N T T R | | _ | 1ewoy] 9 g2e = 31
I __ ._n:_._:_o I I I3 h ] 2] ” n __ 2] v __ I __ oL L A A LR /v hLh “ / # / “ / _ 8 " 3 _.ﬁsc L
1 1 1 | |
3,86 J) 3dadxe 'y dnoabgns 4oy sv SLuL| Pue “SUC|ILPUGD (BUMLIY *S$353] awes €
3,521+ = J) 3daoxa ‘1 dnoubgns uoy se SIWL| PUE ‘SUOIILPUOD |PUWIDY *$3SIY aweS F
1
[ | ] | | ] f
ol g8t | [ f ON9 | ONS | aNS | OND . ONO | ONO | OND | OND | OND | ONO | ONO | OND | €8 sooe | 9% __
] |
1 1 | |
ol .1 B . N . . . " N N9 . P . " B " P N "
P N . . . el . . o . . . . . . P B T
ol o1 S « N N . . . . axs » " . " “ . “ " Wl "
bl b %0 N : . - : “ N am : p . : . N P . PO T B
Wl “ Yo . " . . " N B N9 v [ " . N " !l 8L | ' |
ol “ €0 " N U IR - . [ oo | V751 SO R R RN BN R /TR 73 R T !
" " " % " /L8] /L1/9T| /L1/8T] . M M [ | GN9 /SL/SL1 /LL/9Y| /9L/S11 /L1/9T) /L1/8Y1 /L1/8T1 /91/2T1 /9L/sll 9L | so;! {
w | 001-| oI- To o 1/SUZ ) /SUZ ) /S I AS0 1 AGY | AGY . aND | /2/8Y) /S1/z | J2/uN) /SV/T ) fsUz | /v | SV | 1Al sL | ___ _
Il |
| | | |
ol 80 . . . . lAaso : | [ | |
Wl Lo N “ " " (XX | W | € | I 1
Wl o 9% N . . N AS0 | | | Loe | | |
Wl S0 . . « M A 50 1wl ! | | [T t i
Wl o " . “ . ASO | . | 1 | | 1oL | 1
ol £ . . . . I W 1ASO} | I ! 168 | !
- %0 . . . . e | 1 AS0 | 83 I i
- | oot Yo . . . . | ow 1 | A S0 | 9 07| !
L L I I | i
| | | | | i
wl o 80 . . . oo lazs | ow | | 29 ! |
ol . ‘o " . . . A2 ! | ! 59 | |
ol % “ " . B ATS o | | ! 9 I |
ol $o . . N AZS I oW 1 I | | | 1 €9 | |
ol Yo N . . ATS | w | | | | | | | 29 ! |
Wl £ N . ' i. A2 | | 119 I |
. " 20 . . M W A2's 09 | 9,52+ = 3|
¥' | o0t o iass ASPASO aw A2s 65 N_a; v
Jd
| |
Mo by Oy | T %) fay 8 Lo % So Yo o £o % To Oy Ty %y £y ty Sy % Ly | rou | | |
1 353 | 1 | !
¥OR | MR 1 | | |
2 £2 2 12 02 61 8l o 91 st 1 €1 2t u o1 6 [] L [ ] [} £ 1 1 RNl | ! !
12Uy s8seD| powdaw | | ]
RN | SIwE| 3S9L | PaUnseIN | -£88-G1S| LoquAS| dnoubang |
| 82 @ e s2 24 £2 2 02 61 81 : 91 vt £1 2 1 6 8 3 9 s [} €12z 1 €| -w i |
1 1 ) ] 1 1 ! | _asey| | 1 |
‘A 8°05 40 p 0°2< YBJu 34w paeub)sap Jou syndup "
*3beitoa uo 03_p21dnos aA13s1594 Jo usdo aue eubsap jou sanding) SUOH pUo |Bupiel

“PARUIUOY - ¢0 PUE 20 §

35[A3p 40)§ UOI329dSU} ¥ GNoJY

‘111 1evL

46



MIL-M-38510/210D

*3]qe3 jO puds e S$330U3004 83§

A G°S

-
w
w

S

HIp

|
|
|
“
|
1
|
|
|
|
|

!
|
|
1

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
1

e e e e e e e e e e —

e e e e e e e e e ——————— ————— ——

>
w
o

-
w
=3

b -

>
w
=3

>
w
o

A
A

S
0

b —————————

hY

|
|
!
1
|
|
__
|
|
!
"
|
|

Iniensha it
'

r _ e —————————————— e ——

/z

|
|
|
|
|
1
"
|
|
|
|
|
|
|
I
|
|
|
|
|
!
!
|
ﬂ
"
|
|
I
|

124
2
0z
61

HOp

|
__
I
|
|

|

" /61/2y /
4

k

L
[
1

b
1

61/21 /61/2

—

161/

!

o~

(.

~
)
=
~
)

m

/2

—t

/

S
2/

10,

é

o
=
'

®
S

L

-~
~
~,
o~
~

2 o
[

wu 01~

| v 01-

yu

w
=

— N OO~ OO

Ay

9,52+ = 91

e e e — o ——

3uun

VLN

| !
JSapwit IsoLl

LBU {3,

€0 Yo anNg Oy

1y oy

£y 1 Sy

1
o1-
8y

*ou
383l

paunseay

|
__
|
|
|
|
|
"
|
|
|
|
|
|
|
|
1
“
|
|
|
|
|
|
|
|
|
!
|
|
“
|
!
|
I
|
4
|
ﬂ
|
|

£1 1 21 11 [1)¢ [

8 L

9 S b |

1

|
|
!
|
|
“
|
|
|
|
|
|
|
|
|
|
"
|
|
|
1
!
__
!
|
1
!
|

¥ |
ase)|

PoUa0|
€88 |
-a1s |
It “

L0quAs

1
|
!
!
!
1
1
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
1

dnosbqns

*A 8°0> 40 A 0°Z< uBjy due pageubisap J0u SINAUL . gyoqqipuod [eujmMaL
2607 10A 4O (N9 03_P31dnod 9A}3sisad 40 uado aue paseubisap jou synding)

*G0 odA3 @3|A3p Joj uo}3dadsuy y dnoup

‘11T 378vL

47



*2,55°

= ) 3d9oXa ‘g dnoubgns 40j SB SIHUL( PUR ‘SUOLYLPUOD

|
Leutuua) *$3S33 Bwes|

3,621+ = J1 3dooxd ‘g dnoubgns 4oy se s3LwLL pue ‘suoLlipuod

=5

“

s1ndang

5
o e e - ]

(=R~
Z=d
[o R

e e

|
LBULWIBY ‘53597 awes|
|
|
|

T

s3nding

~
=~

MIL-M-38510/210D

—_————— e e e e

I

ES
v
L=

T

—_—— e e

>
o~
w

LoUIIBY

-
-—
s

>
e —

=
=

paunseay

SIIWEL 389)]

| | | | | | | | | | | |
i b | 1 _ | | 1§ *bLd)
I | /A /21 /& | | | /2| t | 89| e13| 2Ky,
| /81 /81 /8| | | /8 1 | | 19 [-uanbag| CTHdy
[T - R U B | | | /51 | | 99| g'Biy Ihldy
| a9 | /5 | /s /s | | /5 | | 59 | ivdwp| THd
| ] ! | ] | ] 1 | | I | I
| |
°9,86- = 9y pue 9,621+ = 9) 3deoxa SB S| teuluudl “s3se3 swes) |
| |
| 1 [ | ] | ] ] ] | | | |
1 | | | | | | | | | | | s3sa3| |
] [ T R | o | I | _ 1 teuoy |
Law 1 /o1 vl Ty | [ I I 91 /¢ | -3ouny) |
1 1 | ] l i 1 | | | 1 | ! ]
| |
9,66~ = 3 3daoxe S® SILWL| PUR ‘SUOLILPUOD |RULLWUAY ‘S$3S8) BweS) |
| |
|
*3,621+ = 9) 3deoxs S® SHUE| PUR ‘SUOEIPUOD [BULWLIY *S359) duweS| n
| l
[ ] ] ] | | i ] | [ | |
] | GN3 | OND | aN® | aNo | oW | | €91 sooc | N | I
L | ] ! | ! | | | ! l |
] ] | | | | | | | ] | |
1 I R S [ B 1291 . | | |
1 | I I [ 1l | |
| | P [ B I | |
| |\ e\ e [z 1 /21 /2 | 651 ti0e | SOp | |
| | 1 1 ] ! ] ] ] 1 |
| I ] ] | ] ] | | | | |
| ] | | | | | I8 | ! | |
R o e
| ] | ! 1 | | [EER | 2707y |
] ] | ] L 1 ] | 1 ] l I
| | | | | | | | | 1 ] |
| | | | | | | 1ovs | | | |
R A T R 1 N P
[ I | | 1 | | 15| | IHOp |
L 1 | ] | ! ] i | | |
| | ! | | | { | poulau| | |
] avo t Oy Wil & % Ly | rou{ 88 | | |
I 1 ] 1 ] ] 1 3s3l] Q1S | LoquAs| |
| 1 | | | ] I ¥l - | |
[ 61 8 1 ¢ L1 21 |_asey| ! ! |

‘A 870> 40 4 0°2< ubpy e paeubisap jou syndug
*3be3(0A 40 QND 03_P3|dnod aA13Sisa J 40 _Uado aue pajeubisap jou synding)
"p3nulu0) - 50 adA3 dpAsy a0 4 U0}30aGsul v dnoJg  II1 3AvL

{SUOJYEPUOD (RULWIB)

48



MIL-M-38510/2100

1/ For unprogrammed devices, apply 13.0 V on pin I(AZ) and pin 2(Ag), for device types 01 and 02,
=" and on pin 1 (Ag) for device type 05 for circuit devices.

2/ For programmed devices, select an appropriate address to acquire the desired output state.
Vig =20V, Vi = 0.8 V.

3/ IgL = 8 mA for circuits C and G.
IgL = 16 mA for circuits A, 8, D, F, H, I, and J.

4/ The functional tests shall verify that no fuses are blown for unprogrammed devices or that the
=" altered item drawing pattern exists for programmed devices (see table II and 3.2.2.2). All bits
shall be tested. Terminal conditions shall be as follows:

a. Inputs: H=12.4V,L =04V
b. Outputs: Output voltage shall be:
H>1l.5VandlL < 1.5 V.
c. The functional tests shall be performed with Ycc = 4.5 V and V¢¢ = 5.5 v.

5/ GALPAT (programmed PROM). This program will test all bits in the array, the addressing and
interaction between bits for ac performance, tpyL1, tpLHi- Each bit in the pattern is fixed by
being programmed with an "H" or L™,

Description:

1. Word O is read.

2. Word 1 is read.

3. Word 0 is read.

4, Word 2 is read.

5. Word O is read.

6. The reading procedure continues back and forth between word O and the next higher numbered word
until word 2047 or 4095 is reached, then increments to the next word and reads back and forth
as in steps 1 through 7 End shall include all words.

7. Pass execution time = (n® *+n) x cycle time, n = 2048 or 4096.

8. The GALPAT tests shall be performed with Vgc = 4.5 V and 5.5 V.

6/ The outputs are loaded per figure 5.
7/ tpyL1. tpLH1 = 100 ns for device types 0l and 02 and 55 ns for device types 03 and 04.

8/ Sequential test (programmed PROM). This program will test all bits in the array for tpy_ 2 and
tpLn2-

Description:
1. Each word in the pattern is tested from the enable lines to the output lines for recovery.
2. Word O is addressed. Enable line is pulled HI to LO and LO to HI. tpyL2 and tp yp are
read.
3. Word 1 is addressed. Same enable sequence as above.
4, The reading procedure continues until word 2047 or 4095 is reached.
5. Pass execution time = 2048 x cycle time (or 4096 x cycle time).
6. The sequential tests shall be performed with Vee = 4.5 V and 5.5 V.
9/ tpHL2» tpLH2 = 50 ns for device types Ol and 02 and 30 ns for device types 03 and 04.
10/ For unprogrammed devices, apply 13 V on pin 8(Ag) for circuit I devices.
11/ For unprogrammed devices, 12.0 V on pin 6(A2) and 0.0 V on pin 5(A3) for circuit F devices.
12/ For unprogramned devices, apply 13 V on pin 2(Ag) for circuit I devices.

13/ For unprogrammed devices, apply 10 V to pin 4(Ag), apply Vou to pin 21 (A1p), and apply VoL
to pin 23{Ag) for circuit H.

li/ For unprogrammed devices, apply 10.5 V on pin 1(A7)} for circuit B devices.

15/ For unprogrammed devices, apply 10.5 V to pin 3(A§ , apply O V to pins 4, 5, 6, 7, 8 (Ag, A3,
As, Ap, Ag), and apply 3 V to pins 1, 2, 21, 22, 23, (A7, Ag, A1p, Ag, Rg) for
circuit G devices.

16/ For unprogrammed device, type 02 (82S191), with date codes before 8626, apply 10.0 V on pin
6(A2); apply 5.0 V to all other addresses for circuit C devices.

17/ For unprogrammed device types 02 (with date codes of 8626 or later) and 04 {82S191A), apply 10.0 V
on Ag; apply 5.0 ¥V on Ag, Ay, Az, A3 and Ag; and apply 0.5 V on Ag, A7, Ag, Ag
and Ajg for circuit C devices.

18/ For unprogrammed devices, apply 12.0 V on pin 8(Ag) for circuit D devices.

19/ For unprogrammed device type 05, apply 15.0 V to pin 4(Ag); apply 0.0 V to pins 5, 9(Ag, Ag);
apply 4.5 V to pins 3, 6, 7, 8(Ag, A3, Az, Ay} for circuit C devices.
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TABLE IVA. Programming characteristics for circuit A.
1 ] | Cimits 1/ 1 |
i Parameter { Symbol { Min } Recommended { Max { Unit :
T ! ] I 1 ] 1
|Address input voltage 2/ |VIH I 2.4 | 5.0 | 5.0 | v |
| |ViL | 0.0 | 0.4 | 0.5 | |
| | | | | | |
] T | ] | | I
|Programming 1Vpy 3/ 110.75 | 11.0 111.25 | v |
[Voltage to Vgc low 1VpL 1 0.0 | 0.0 1 1.5 | " |
|Progi-am verify I VpHy | --- 1 5.5 [T " |
{Verify voltage IVR 4/ { 4.5 { -—- ‘ 5.5 ; " {
T T T I | T T
|Programming input low II1Lp |- | ~300 1-600 | nA |
| current at Vpy i | | | | I
| | | | | ] |
T T T | 1 T I
|Programming voltage ltTLH 1 | 5 1 10 | us |
{ (Vec) transition time {tTHL % 1 } 5 } 10 ! us }
T T [ | I | I
|Programming delay Itp1 i 10 | 10 | 20 | us !
| Itp2 | 1 | 5 | 5 ] |
i | | | | ] |
T I I { I T |
{Programming pulse width :tp 5/ ; 90 { 100 : 110 : us :
T | | T [ T I
;Programming duty cycle }PDC E - { 30 ‘ 60 { 2 }
T I T 1 [ | T
|0utput voltage | | ] | ] |
| Enable [Vopg 6/ 110.5 | 10.5 [11.0 | Voo
! Disable iVopD { 0.0 { 5.0 } 5.5 } v

During the programming the chip must be disabled for proper operation.

1/ Tg = 25°C.

IS 1w N
~ ~

V mingpand V maxg

o o
~

/ No inputs should be left open for Viy.

Note step j in programming procedure.

50

Vpy source must be capable of supplying one ampere.

/ Vgpg source must be capable of supplying 10 mA minimum.

It is recommended that post programming dual verification be made at
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Programming characteristics for circuit B.

TABLE IVB.
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TABLE IVC. Programming characteristics for circuit C, device vypes 02 and 04.

] | | 1 Limits 1 ]
} Parameter { Symbol = Conditions 1/ {—ﬂTn }Recommended} Max }Unit }
T T T [ T ] T T
|Programming voltage to IVeep 2/ llgep = 375 | 8.5 | 8.75 9.0 | -v |
iVee ! [#75 mA tran- | | I 1 |
| 1 Isient or steadyl | | | |
! | Istate | | | | |
| | i 1 | | ] |
T T I I T T | T
{Verification upper limit }VCCH : } 5.3 l 5.5 : 5.7 ‘ v :
T I | | | 1 ] T
=Ver1f1cation lower limit }VCCL { } 4.3 } 4.5 } 4.7 ‘ v }
T I ] 1 1 | 1 I
}Verify threshold ‘Vs 3/ : : 1.4 { 1.5 { 1.6 ‘ v } .
T l I I ] I 1 T
{Programming supply I Iccp iVeep = +8.75 | 300 | | 450 | mA |
lcurrent | |+.25 V I | | | | >
1 | | | |
I i i | |
Input voltage high 1VIH 2.4 | i 5.5 1 v |
{1evel "1" | 1 | | | | |
i | |
T ] I
Input voltage Tow ViL 0 1 0.4 | 0.8 v |
I1evel "0" | | | | |
| | | | 1
I I | I 1
!Input current IIIH :VIH = *+5.5 V : i : 50 } uA {
T T T | T i | T
|Input current 1111 IV = +0.4 V | | |-500 1 A |
| | | 1 | i | 1
T I I ] | I | |
|Output programming {Voutr 4/ llgyt = 200 | 16 | 17 | 18 | v |
lvoltage } {220 mA; tran- | | | | |
| | {sient or i | i | 1
| | |steady state | | | | |
| | ] ] | | |
T i 1 [} T I T
Output programming I TouT IVout = *17 v | 180 | 200 | 220 | mA |
icurrent i f#1°V | i | | |
| | | I | { |
T ] [ T T I I
Programming voltage 1tTLH i | 10 | | 50 | us |
transition time | | 1 | | [ |
1 ! | | | i |
I I | T T [ [
‘CE programming pulse width :tp ! = 300 { 400 } 500 : ns :
T I I | | I [ T
|Pulse sequence delay ltp | i 10 | | | us |
| | i | | i 1 |
1/ T¢ = +25°C.
2/ Bypass Vgc to GND with a 0.01 uF capacitor to reduce voltage spikes.
3/ Vg is the sensing threshold of the PROM output voltage for a programmed bit. It
normally constitutes the reference voltage applied to a comparator circuit to verify
a successful fusing attempt.
4/ Care should be taken to insure the 17 V £1 output voltage is maintained during the (’

entire fusing cycle. The recommended supply is a constant current source clamped at
the specified voltage limit.
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TABLE IVC. Programming characteristics for circuit C, device type 05. - Continued
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TABLE IVC. Programming characteristics for circuit C, device types 05. - Continued

I | 1 | Limits | I
= Parameter } Symbol } Conditions 1/ | Min :Recommenaed{ Max ‘IUnit |
| |
| ] | | I |} 1 T
Yoyt fall time }Tpg }100% to 0% ; 4.0 : 7.0 : 20 } us }
— T | I | 1 I I
ICEp programming pulse ITp 1102 to 10% | 5.0 | 10 | 30 I us |
| width | | | | | | |
| ] | | | | |
1 i | I [ | [
UE; verify pulse width 1Ty 1102 to 10% | 5.0 | 5.0 | 10 l us |
4/ | | | | | | |
| | | | | | |
| | 1 i T I T
Clock pulse width (CK) ‘TNC ISO%.to 50% : 0.5 : 0.75 I 1.0 I us : _
1/ Tg = +25°C.
2/ If the overall program/verify cycle exceeds the recommended value, a 25% duty "
cycle must be used for VYccp.
3/ VopF supply should regulate to %#0.25 V at Igprp. Maximum slew rate for

YopF should be 1.0 V/us.

4/ TEp rise time slew rate should be 1.0 V/ns maximum. CTEp fall time slew rate
- should be 10.0 V/ns maximum. ‘
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|
|

Limits

|™Min [Recommended] Max

|
|
r
|
|
|

1/

| Conditions 1,

I
|
!
i
|
r
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{vce)
(vcc)

Programming characteristics for circuit D.

| Symbol
ccC

|

|
v
{
ltr
|

T
Itf

TABLE IVD.

Parameter

|IPower supply rise time 2/
|Power supply fall time 2/

{Power supply voltage

T

T
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TABLE IVD. Programming characteristics for circuit D - Continued.

Ramp characteristics

Programming ramp fall time
2/

| [ 1 | Limits I
= Parameter } Symbol = Conditions 1/ Min }Recommended{ Max IUnit :
I T | T T T T
|Programming current linear |IgpLp | | | 10 | 20 | mA |
| point | | | | | |
| | 1 | ! |
] | 1 | i

Output programming current [Igp(yax) |Apply current 155 | 160 165 I mA |
| limit | lramp to | I | |
i l }selected output = = l
T T | I T T
|Output programming voltage |Vgp(Max) | | 24 | 25 | 26 P v |
| Timit [ | | | | | |
| | | | ] |

] | T T T I

Current slew rate iSR1op Constant after | 0.9 | 1.0 {1.1  [mA/us|
| |1inear point | | | | |

i | | | | |
i I ] I | T T

Blow sense voltage {Vps { 0.7 } = l v {
I 13 13 1} | T

|Delay to programming ltagp | I 2.0 | 3.0 | | us |
| ramp | ! | | | | |
| | | | | | |

I | T T | | [

IT1me to reach linear point :tLp = 0.2 { 1.0 : 10 } us }
T | | I T | |
;Program sense inhibit ;tss e 1 2.0 ; 3.0 { 10 ; us {
i I I I 1 | T
lTime to program fuse }ttp } 3.0 } {150 { us I
| I 1 | | i I 1
IProgramming ramp hold time |tpap |After fuse | 1.4 | 1.5 11.6 | us |
| Iprograms | | | | |

| | ] | | | | |
i | ] I 1 o1 oz fus |

t 0. 0.2 us

i | FIoP | | l | |
| i i | | | | |

1w (N [
NN N

(L
~ '~

Tc = *+25°C.
Rise and fall times are from 10% to 90%.

Total time ngiis on to program fuse is equal to or greater than the sum of

all the spec

torr 1s equal to or greater than tgy.

ed delays, pulse widths and rise/fall times.

Proceed to next address after read strobe indicates programmed cell.

TABLE IVE. Programming characteristics for circuit E.
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TABLE IVF. Programming characteristics for circuit F.

automatic programming of
pgogram pin and output
pin

m T T | T Cimits T
{ Parameter { Symbo1l : Conditions 1/ =—an iRecommended Tgﬁax {Unit {
T b | | | I | T
|Vgc required during IVeep | | 5.4 | 5.5 ] 5.6 | Vv |
|programming | | ] | | | |
| | | ] | | | |
T I [ I T T [ T
|IRise time of program pulse ltypy ] | 0.34 | 0.40 | 0.46 |V/us |
fto data out or program | | | | | | |
Ipin i | | | | | |
| | | ] | ] | |
T T T | I | | I
[Programming voltage on {Vpp | | 32.5 | 33 | 33.5 1 Vv |
Iprogram pin | ] | | | !
| v i | | | i |
I I | T T T I
iOutput programming voltage {VOUT ! : 25.5 26 { 26.5 { v }
T T T T ] | T

- |Programming pin pulse Itpp | | === 100 | 180 | us |
Iwidth (TE) | IChip disabled | | ] | ]
| [ IVeg = 5.5 V | | l l |
T | | T I | | T
|Pulse width of programming ltp | | 1 | 1 40 | us |
Ivoltage | | | | ! | |

| | ] | | | |
I | 1 ] 1} 1} |
Required current 1imit of |I IVpp = 33 v, | 240 | | === | mA |
|power supply feeding | |Voutr = 26 V, | | | | |
Iprogram pin and output | IVee = 5.5V | | | | |
fduring program | | ] | | | |
m | | | | | | |
; y T T T T i I 1
Required time delay between|Tp; i i 70 | 80 | 90 | us |
ldisabling memory output | ] ] | | ] |
land application of ! | ] | ] i | ]
loutput programming pulse ] |Measured at | | | | |
| | 110% levels ] | i | |
T 1 | 1} 1 1 T I
IRequired time delay between|Tp3 | 1 100 | 1 Il ns |
lremoval of programming | | | | | | |
lpulse and enabling | | | | | | i
|memory output | | ] ] | | |
| | | ] | | | |
1 ' T T T T l T
|Output current during 1lgLv1 iChip enabled | 11 | 12 I 13 1 mA |
Iverification ! {Vee = 4.0V | | | | |
| | | | | | | ]
' P o P
] 1o Chip enabled 0.19 0.2 0.21 mA
| IR T R A | | | |
| | | | | | ] i
T 1 i | | | ] i
{Address input voltage }VIH } } 2.4 : 5.0 i 5.5 1 v |
EVIL { If 0.0 lT 0.4 0.8 v
I | 1} 1

Maximum duty cycle during iD.C. itp/tc { - { - 25 %
| | | |
| 1 | |
] ! | |

= e

)

Te = 25°C.
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TABLE IVG. Programming characteristics for circuit G.

| 1 ] { Limits | 1
i Parameter | Symbol | Conditions 1/ |™Min [Recommended | Max lUnit |
| | | | value ] | |
| 1 I | ! 1 T
IRequired Vg for Iveep | | 10.0 | 10.5 | 11.0 | Vv |
Iprogramming | | | ] | | |
| | | | | | I |
T I i I { I | I
{ICC during programming IICCP Ivcc =11V : { : 750 : mA :
1 I i | I} | | !
[Required output voltage |Vop | | 10.0 | 10.5 | 11.0 | Vv |
|for programming | ] | | | | |
| | | | | | | |
T T | r T T | | .
{Output current while i1gp IVoytr = 11 Vv | | | 20 | mA |
Iprogramming | | | | | | |
| ! ] | | | | |
I T [ T T [ | T .
IRate of voltage change of |Igp ] | 1.0 | | 10.0 {V/us |
{Vcc or output | | | | | | |
i ] | | ] i | |
] T T | T T T T
|Programming pulse width | PWE | i 9 ] 10 | 11 I us |
l(enabled) | | | | | | |
| | | ] | | | |
I | | I | I ! T
IRequired Voo for verifi- IVeev | | 3.8 | 4.0 | 4.2 v |
lcation | | | | | | |
] ] | | i | | |
I T ] T T I I |
IMaximum duty cycle for {MDC | | | 25 | 25 | ¢ !
{VCC at Veep { } | | | | }
T | l i
{Address set-up time }tl : 100 | ns ;
1 T i I T
{Vccp set-up time itg } 2/ i 5 | us =
T I T | T
}Vccp hold time =t5 = ; 100 I : | ns {
I | T ] I i ] T
}Vop set-up time {t3 } = 100 { ! I ns :
T T T [ l [ I T
;Vop hold time }t4 = = 100 : : = ns }

1/ T¢ = +25°C.

2/ Vccp setup time may be greater than 0 if Voep rises at the same rate
or faster than Vpp.
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TABLE IVH. Programming characteristics for circuit H. 1/

{ Parameters TSymbol 1 Min { Nom| Max { Unit l
|
1 T T I [
:Steady—state supply voltage }Vcc l4.75 l 5 I5.25 : v }
T | | [ T | T
|Input voltage IVin 13 14 15 | 1
| | | v |
% 0 } 0 0.5 = =
ViL .
| | | | | |
T 1 [ I I I
IVoltage all outputs exept the one to be ] 1 0 1o (0.5 |V |
|programmed | | | | | |
| | | | | | |
T | i | P I T
Supply voltage level to program a bit }VCC(pr) ‘5.75 { 6 }6.25 { v |
[ T I I 1 I
ISelect or enable level to program a bit }Vs(pr) {9.75 ilo } 11 } v ‘
T | T T T T |
|Output level during interval t5 IVo(PR) }15.75}16 }16.25} v {
| i I T 1
ISupply voltage during vertification (see step 0)! Low g 4.4 }4.5‘{4.6 { !
v
| T |} I I |
| High | 5.4 15.5 |5.6 | |
| | | ] | |
T T | 1 i T
ITime for Vgc to settle and to verify need (] f0o {15 110 | us
|to program | ] i ] | |
| | | ] | | |
1} [ i | | | i
{Timing from Vgg = 6 V until chip select I to -] I 5 110 | us
|(enable) is at 10 V | | | | | |
| | ] | ] | ]
T | 1 I ! I T
[Timing from chip select (enable) high to start | t3 i0.1 1 5 1 10 | us |
of program ramp ‘ } } I } {
T T | T I | T
lRamp time, output program pulse } ts ‘ 10 { 15 { 20 { us :
T T 1 1 I I I
:Duration of output program pulse | ts | 15 } 20 i 20 i us }
i |
T T 1} I | 1 1
ITime from end of program pulse to chip select | tg ! 5 | 51 10 | us |
|(enable) low } | } | | i
] | T
Time from chip select (enable) low to V¢¢ Ity 0.1 } 5 5 us }
1
. I T T
lT1me for cooling between bits | tg 30 : 50 100 us ]
| ] ] | |
T | T T T T I
ITime for cooling between words I tg | 30 | 50 | Il us 1
] ] | | i | i

1/ T¢ = +25°C.
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TABLE IVI. Programming characteristics for circuit I.
I I 1 I Limits I T
Parameter I Symbo1l = Conditions 1/ I—ﬁin Kécommendedl‘ﬁax {Unit {
i T 1 ] T I T
:Vcc during programming }VCCP : : 5.0 } : 5.5 = v :
| | | | | | |
1 I I |} I { I
High level input voltage IVinp | | 2.4 | | 5.5 | v |
ldurinrg programming l ; = : } : !
| [ T T I T T
Low level input voltage IViLp | 1 0.0 | | 0.45 { Vv |
lduring programming : : } : : } I
| T | I I I I
Chip enable voltage during |Vegp ICEL pin | 14.5 | i15.5 | v |
Iprogramming | | | | | | |
| | | 1 | i | |
T [ T [ T [ T 1
|Output voltage during IVop | | 19.5 | | 20.5 | v |
Iprogramming | | | | | | |
| ] | ] | | | |
] | | T ] ] I T
IVoltage on outputs not IVonp | 1 0 | fvgep | v |
{to be programmed ] | | | 1+0.3 | |
: i | | | | 1 |
1 [ I ] [} | T
Current on outputs not to |Igyp 1 | | I 20 | mA |
|be programmed | | | | | | |
| | | | | |
I 1 l i | 1)
Rate of output voitage d(vgp) | 1 20 ! | 250 {V¥/us |
change | | | ] | |
dt | I | | I |
| | | | | ]
T T T T T T
IRate of chip enable | d(Vgg) ICELl pin | 100 | 11000 {V/us |
Ivoltage change | | | | | | |
| i dt | | | | | |
i | | | | | | |
I T I | 1 | | T
=Programm1ng period { tp { { 50 : { 100 : us :
| I I | I | 1 1
|Vce during programming IVeeL | | 4.5 | | 5.0 | us |
iverification : } I : I } =

Tc = +25°C.

(1
~
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TABLE IVJ. Programming characteristics for circuit J. 1/
T T | Cimits 1/ I |
‘ Parameter } Symbol { Min 1| Recommended { Max 1 Unit |

1

T , T T I i
|Address input voltage 2/ |Viy | 2.4 | 5.0 | 5.0 v
‘ EVIL || 0.0 0.4 ! 0.8 v
T T T I
|Programming/verify {VpH {11.75 | 12.0 112.25 | v |
}voltage to Vge }Vpl_ } 4.5 { 4.5 l 5.5 = v {
T I T I | T 1
IProgramming voltage currentilIccp | 600 | 600 { 650 | mA |
l'limit with Vpy applied ‘ ‘ = II } ll
T T | T I T 1
IVoltage rise and Ity 1 1.0 | 1.0 { 10 | us |
|fall time It 1 1.0 | 1.0 | 10 | us
| | i | ] | !
T I | I I ] T
{Pr‘ogrammi ng delay }td } 10 } 10 { 100 = us }
T T I T I T T
{Programming pulse width :tp = 100 { Il1000 { us {
U T 1 1 | T 1
lProgramming duty cycle ‘DC { - : 50 : 90 : % }
T I T I I | T
|Cutput voltage | | | | | |
| Enable 1 VopE 110.0 | 10.5 111.0 | v |
| Disable 3/ I VopD | 4.5 | 5.0 | 5.5 | v
1 | | | 1 | I
1/ T¢ = +25°C.
2/ Address and chip select shall not be left open for Viy.
3/ Disable condition shall be met with output open circuit.
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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-STD-883), corrective action, and reporting of results,
if applicable.

f. Requirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. \Unless
otherwise specified, these requirements will not apply to direct purchase
by or direct shipment to the Government.

h. Requirements for programming the device, including processing option.

i. 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:

GND = = = = = = = = = = = « = Ground zero voltage potential.

VIN = = = = =~ = = = = = = = = Voltage level at an input terminal.
VIC = = = = = =~ = = = = = = = Input clamp voltage.

Iy - =--+-+- - - e Current flowing into an input terminal.

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specitied, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2), and lead material and finish C (see
3.3). Longer length leads and lead forming shall not affect the part number. It is
intended that spare devices for logistic support be acquired in the unprogrammed
condition (see 3.7.1) and programmed by the maintenance activity, except where use
quantities for devices with a specific program or pattern justify stocking of
preprogrammed devices.
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6.5 Substitutability. The cross-reference information below is presented for the
users.

convenience o
replace the listed generic-industry type.

icrocircuits covered by this specification will functionally
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 Generic-industry Circuit Fusible Symbo1/
device type type/manufacturer designator 11nk FSCM number
01 6/ —76160 /Harris A NiCr COWD/34371
o1 &/ 5351680/Monolithic Memories B Tiu CECD/50364
01 &/ 825190 /Signetics Corp. C NiCr CDKB/18324
01 775190 /National G TiWw/W CCXp/27014
02 6/ 76161 /Harris A NiCr -—
02 — 5351681 /Monolithic Memories B TiwW -
02,04 82S191A/Signetics Corp. C NiCr ---
02 3636 /Intel E Polysilicon CECC/34649
02 29681 /Raytheon F NiCr CRP/07933
02 775191 /National G TiWw/W ---
02,04 28S166A/Texas Instrument H TiW CG0/01295
02 275191 /Advanced Micro Devices 1 Platinum silicide CDWN/34335
02 76161 /Motorola J NiCr CGG/04713
03 ——932510 /Fairchild D IVE 7/ CFJ/07263
04,02 937511 /Fairchild D IVE ---
05, 6/ 76165 /Harris A NiCr ---
05 82HS195/Signetics Corp. C ZVE ---

6/ This generic-industry types is no longer manufactured.

7/ Zapped vertical emitter.

6.6 Changes from previous issue. Asterisks are not used in this revision to
fdentify changes with respect to the previous issue, due to the extensiveness of the

changes.

Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 Agent:

DLA - ES

Review activities:
Army - AR, MI
Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99
DLA - ES

(Project 5962-0707)

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