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1. SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance with 1.2.1 of
MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices".

1.2 Part or Identifying Number (PIN). The complete PIN shall be as shown in the following example:

85152 o0 _E X
I ! | |
I I [ I
I ! | I
| | ] |
Drawing number Device type Case outline Lead finish per
: (1.2.1) (1.2.2) MIL~-M-38510

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

Device type Generic number 1/ Circuit Access time Refresh
o) 256K x 1 DRAM 150 ns 256 cycles (4 ms)
02 256K x 1 DRAM 200 ns 256 cycles (4 ms)
03 256K x 1 DRAM 120 ns 256 cycles (4 ms)

1.2.2 Case outline(s). The case outline(s) shall be as designated in appendix C of MIL-M-38510, and as follows:

Outline letter Case outline
E D-2 (16-leed, .840" x .310" x .200"), dual-in-line package
X See figure 1 (18-terminal, .305" x .505"), rectangular chip carrier package
Y See figure 1 (18-terminal, .305" x .505"), rectangular chip carrier package

1.3 Absolute maximum ratings. 2/

Voltage range for any pin, including Veo supply 3/ - - -1.0 V dc to +7.0 V dc
Short circuit output current - - - - = - - - - _ . - . 50 mA
Power dissipation - - - - = = - - _ _ . _ o ... 14
Storage temperature range - - - ~ = = - - - = =~ _ _ _ -65°C to +150°C
Lead temperature (soldering, 10 seconds) - - - - - - — +300°C
Thermal resistance, junction-to-case (CUC):

Cases Xand ¥ = = - - - - - - - 2oL __ 50°c/u

Case B - - - - - - - - - - oL __ ... See MIL-M-38510, appendix C

1.4 Recommended operating conditions.

Supply voltage range Wee) =~ === - - mm oo 4.75 V dc to 5.25 V dc
Supply voltage (Vss) ————————————————— 0V dc
High level input voltage range Wy == -~=--~--- 2.4 V dc to 5.0 V dc
Low Llevel input voltage range (vI y —————————— -0.5 V dc to +0.6 V dc
Case operating temperature range T)--=--=-=-=-=-- -55°C to +110°C
Refresh cycle time - - - - - - - "o - - _____._ 4.0 ms

1/ Generic numbers are listed on the Standarized Military Source Approval Bulletin and will be listed in MIL-BUL-103.
2/ Voltage values are with respect to V..

3/ Exposure to absolute maximum rated conditions for extended periods may affect device reliability.
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2. APPLICABLE DOCUMENTS

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

SPECIFICATION

MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
BULLETIN
MILITARY

MIL-BUL-103 - List of Standardized Military Drawings (SMD's).

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

2.2 order of precedence. In the event of a conflict between the text of this drawing and the references cited
herein, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 1tem requirements. The individual item requirements shall be in accordance with 1.2.1 of MIL-STD-883,
"Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices" and as specified herein.

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 (Case outlines. The case outlines shall be in accordance with 1.2.2 herein.

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

3.2.3 Logic diagram. The logic diagram shall be as specified on figure 3.

3.2.4 Block diagram. The block diagram shatl be as specified on figure 4.

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

3.4 Electrical test requirements. The electrical test requirements shaill be the subgroups specified in table II.
The electrical tests for each subgroup are described in table 1I.

3.5 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be marked with the

PIN Llisted in 1.2 herein. In addition, the manufacturer's PIN may also be marked as listed in MIL-BUL-103 (see 6.6
herein).
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TABLE I.

Electrical performance characteristics.

Test Symbol Conditions 1/ 2/ Group A |Device| - Limits | Unit
-55°C < T. < +110°C subgroups| type |
4.75 Vdc < Vo £5.25 V de Min | Max
High level output Vo IOH = -5 mA, Vee = 475V 1,2,3 AlL 2.4 v
voltage |VIL =0.6V, Vi, =24V
|
Low level output VoL Lo =4.2mA, Vo =475V 1,2,3 ALL 0.4} v
voltage |
I I
High Llevel input IIIH |Vcc =52V, vy=50V 1,2,3 AlL 10 HA
Leakage current |
I
Low level input IIL VCC =525V, VI =00V 1,2,3 ALl -10 HA
leakage current |
[ |
High Llevel output Ioy |VCc =525V 1,2,3 ALL 10 | pA
Leakage current Vo =525V
Low level output IOL Vee = 5.25 v, V0 =00v 1,2,3 Atl -10 HA
Leakage current
I
Average operating Ieeq t. = minimum cycle 1,2,3 01 175 mA
current during read Ve =5.25V ]
or write cycte 3/ | 02 60 mA
I
03 80 nA
Standby current 3/ Iec2 After 1 memory cycle RAS 1,2,3 ALL 5 mA
| and CAS high
| Vee =5.25 v
Average refresh ICc3 t_ = minimum cycle, CAS 1,2,3 01 60 mA
current 3/ | |high, RAS eycling
| |vcc =52V 102 50 mA
03 63 mA
Average page-mode Iech topy-S_minimum cycle, RAS 1,2,3 101,03 50 mA
current 3/ | | Low, "CAS cycling | | |
| Ve = 5-25V | | |
02 45 mA
Access time from RAS ta(r) See figures 5 and 6 9,10,11 01 150 ns
|Vcc =475V to5.25 vV
02 200 ns
03 120 ns
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ 2/ Group A |Device Limits | Unit
-55°C < T < +110°¢C subgroups| type |
4.75 Vdc Ve £5.5V de Min | Max
|
Access time from CAS ta(c) See figures 5 and 6 9,10,11 01 | 80 ns
Vee =475V to 5.25 v |
02 100 | ns
|
03 65 ns
Output disable time after |t . CH 9,10,11 o1} 30 ns
CAS high 4/ distc
02 35 ns
03 30 ns
Page-mode cycle time 4/ tep) 9,10, M1 01 145 ns
02 190 ns
03 125 ns
Page-mode cycle time tc(PH) 9,10, 11 01 205 ns
(read-modify-write
cycle 4/ 02 250 ns
03 172 ns
Read cycle time 4/ te(rd) 9,10,11 ol 260 ns
02 330 ns
03 230 ns
Write cycle time 4/ tean 9,10,11 01 260 ns
02 330 ns
03 230 | ns
[
Read-write/read-modify- te(rdw) 9,10,11 01 315 | | _ns
write cycle time 4/
02 390 ns
03 277 ns
Pulse duration, CAS high tv(CH)P 9,10,11 o) 60 ns
(page mode)
02 80 ns
03 50 ns
See footnotes at end of table.
STANDARDIZED SIZE 85152
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL | SHEET
B 5

DESC FORM 193A
JUL 91




TABLE I.

Electrical performance characteristics - Continued.

I |
Test | symbol Conditions 1/ 2/ Group A |Device| Limits | Unit
| -55°C < T, < +110°C subgroups| type | | |
| 4.75 V dc < Vee £5.5Vde | Min | Max |
] ]
— I |
Pulse duration, CAS high Itw(CH) See figures 5 and 6 9,10,1 01 60 |_ns
(non-page mode) | Vee =475V to 5.25 v |
| j_02 80 ns
I I
03 25 ns
Pulse duration, CAS low 5/ ey 9,10,11 |01 80 {10,000| ns
02 100 ]10,000] ns
03 65_110,000] ns
Pulse duration, RAS high It (RHyp 9,10,11 [01,02 | 120 ns
(precharge time) (page |
mode) | 03 115 ns
— I
Pulse duration, RAS high Itw(RH) 9,10,11 101,03 | 100 ns
(precharge time) ]
(non-page mode) | ] 02 120 ns
— I I
Pulse duration, RAS low &/ Itw(RL) 9,10,11 01 150__}10,000| ns
I
02 200 110,000 ns
03 120 [10,000] ns
Write pulse duration o 9,10,11 01 45 ns
| 02 55 ns
I
03 40 ns
Column address setup time tsu(CA) 9,10,11 | AtL 0 ns
|
|
Row address setup time Itsu(RA) 92,10,11 |0,02 5 ns
03 0 ns
Data setup time tsu(D) 9,10,11 | All 3 ns
|
I |
Read command setup time Itsu(rd) | 9,10,11 | ALL 5 ns
Early write command setup tsutweL) 9,10,11 | AlLL 0 ns
time before CAS Low | | | | |
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ 2/ Group A |Device Limits | Unit
-55°C < T £ +110°C subgroups| type | |
4.75 V.dc <V £5.5 Vde | Min | Max
|
|
Write command setup time tou(weH) See figures 5 and 6 9,10,11 01 45 |_ns
before CAS high Vee 475 Vt05.25V | |
02 65 | ns
I
03 40 ns
Write command setup time o U (WRH 9,10,11 01 | 45 ns
before RAS high SUCURH) |
02 | 65 ns
|
03 40 ns
Column address hold time thecLea) 9,10,11 01 30 ns
after CAS low
02 45 ns
03 20 ns
Row address hold time t(RA) 9,10,1 01 20 ns
02 25 ns
03 | 15 ns
I
Column address hold time th(RLCAY 9,10,11 01 | 100 ns
after RAS low |
02 145 ns
03 75 ns
Data hold time after CAS thecLD) 9,10,11 |01 50 ns
Low
02 55 ns
03 40 ns
pata hold time after RAS th(RLD) 9,10,11 0 120 | ns
Low |
| 02 155 | ns
I [
03 95 ns
Data hold time after W th(wLD) 9,10,11 01 45 | ns
Low |
02 55 ns
03 40 ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - (ontinued.

I |
Test | symbol Conditions 1/ 2/ Group A |Device; Limits | Unit
| -55°C € T. < +110°C subgroups| type |
| 4.75 Vde <V £5.5 Vde Min | Max
I |
I |
Read command hold time Ith(crdy | See figures 5 and 6 9,10,11 | All 0 ns
after CAS high i Vee = 4,75V to 5.25 v |
I I I I
Read command hold time | th(rHrd) 9,10,11 101,03 10 | | ns
after RAS high |
| 02 15 ns
I
Write command hold time Ith(CLw) 9,10,11 01 50 ns
after CAS low | | |
| | 02 55 | ns
| |
| | 03 40 ns
| |
Write command hold time Ith(RLN) i 9,10,1 ol 120 ns
I I
| | 02 155 ns
| |
| | 03 95 ns
_ | I
Delay time, RAS low to CAS |tRLCH | 9,10,11 0} 150 ns
high | |
[ | 02_| 200 ns
|
| 03 120 ns
—_ I | |
Delay time, CAS high to [t ehrL 9,10,11 | ALL 5 | | ns
RAS low | | { | |
— — | I I I |
Delay time, CAS low to RAS |tCLRH 9,10,11 01 80 | |_ns
high I | !
| 02 100 ns
|
| 03 65 ns
— — |
Delay time, RAS low to CAS |ty 9,10,11 01 30 ns
high T/ |
| 02 40 ns
|
| 03 30 ns
— — |
Delay time, CAS low to RAS |t o 9,10,1 01 30 ns
Low 7/ |
| 02 35 ns
I
| 03 30 ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol - Conditions 1/ 2/ Group A |Device Limits unit
-55°C < To < #110°C | subgroups| type |
| 4.75 V. de < Ve £5.5 V de| i | Min Max |
Delay time, CAS low to W Tl See figures 5 and 6 9,10,11 01 85 ns
low (read-modify-write Ve =475 Vtw5.25Y
cycle only) 102 90 | | ns
[ l I
03 67 ns
Delay time, RAS high to tomcL 9,10,11 | ALL | 25 ns
CAS low | l
— I | |
Delay time, RAS low to taLeL 9,70,11 | 01 | 25 | 70 ns
CAS tow |
|_02 35 100 ns
02 25 55 ns
Delay time, RAS low to W tRLL 9,10,11 | 01 | 155 ns
low (read-modify-write
cycle only) 02 190 ns
03 122 ns
Refresh time interval toy ) 9,10,11 | ALl 4.0 ms

I I l ] I | l

1/ Timing measurements are referenced to Vy maximum and V.. minimum.

2/ System transition times (rise and fall) %or RAS and CAS are to be a minimum of 3 ns and a maximum of 50 ns.

3/ ALL I.. measurements are taken with output (Q) open.

4/ ALl cycle times assume transition times t_ = 5 ns.

3/ In a read-modify-write cycle ty and tou(wcn) Mmust be observed. Depending on the user's transition time, this
may require additional CAS low time t, EL)" Applies to page-mode read-modify-write also.

6/ In a read-modify-write cycle, trwl @M To,urey Must be observed. Depending on the user's transition time, this
may require_additional RAS low time tGRL) -

7/ CAS before RAS refresh only.

3.6 Certificate of compliance. A certificate of compliance shall be required from a manufacturer in order to be
listed as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The certificate of compliance submitted to
DESC-ECS prior to listing as an approved source of supply shall affirm that the manufacturer's product meets the
requirements of MIL-STD-883 (see 3.1 herein) and the requirements herein.

3.7 certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 3.1 herein) shall be
provided with each lot of microcircuits delivered to this drawing.

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

3.9 Verification and review. DESC, DESC's agent, and the acquiring activity retain the option to review the

manufacturer's facility and applicable required documentation. Offshore documentation shall be made available onshore
at the option of the reviewer.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with section 4 of
MIL-M-38510 to the extent specified in MIL-STD-883 (see 3.1 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 quality conformance inspection. The following additional criteria shall apply:

a. Burn-in test, method 1015 of MIL-STD-883.

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of compliance (see 3.6
herein).

@2) T, = +125°C, minimum.

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

TABLE II. Electrical test requirements.

l

| MIL-STD-883 test requirements Subgroups

| (per method

] 5005, table I)

I

|Interim electrical parameters 1
(method 5004)

Final electrical test parameters |1%, 2, 3, 9, 10,
(method 5004) (1

Group A test requirements 1, 2, 3, 9, 10,
(method 5005) 11

|Groups C and D end-point 2, 3,7, 8a, 8b

| electrical parameters
| (method 5005)

* PDA applies to subgroup 1.

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

4.3.1 Group A inspection.

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

b. Subgroups 4, 5, 6, 7, and B in table I, method 5005 of MIL-STD-883 shall be omitted.
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FIGURE 1. Case outlines X and Y (18-terminal, .305" x .505"), rectangular chip carrier package.
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FIGURE 1. (Case outlines X and Y (18-terminal, .305" x .505"), rectanqular chip carrier package - Continued.
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FIGURE 1.

Dimensions
Inches Millimeters
| symbol Min Max Min Max Notes
A .060 .120 1.52 3.04 10, 14
] Al .050 .088 1.27 2.24
! B —— _— -— ———
B1 .022 | .028 0.56 0.7 5.7 |
B2 | .072 REF 1.83 REF 8, 9
83 | .006 .022 0.15 0.56 12
) .280 -305 7.1 7.74
D1 -150 BSC 3.81 BSC
D2 .075 BsC 1.90 BSC 17 |
b3 - } .305 e 7.74 5 I
E .480 I .505 12.19 | 12.83 l
E1 .200 BSC 5.08 BSC
E2 .100 BSC 2.54 BSC 17
E3 == I . 365 - 9.27 5
e .050 BsC 0.38 BSC
el .015 i 5,13 5,13
h .040 REF 1.02 REF 1 |
i .020 REF 0.5T REF | 11 1
L .045 | .055 1.14 | 1.40 { I
L1 .045 | .055 1.14 1.40 | |
L2 .075 | .095 1.90 2.41 8,9
L3 .003 | .015 0.08 0.38 12
ND 4 6
NE 5 6
N 18 6

Case outline X (18-terminal, .305" x .505"), rectangular chip carrier package - Continued.
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FIGURE 1.

147 Dimensions |
I l Inches Millimeters | I
! Symbol ! Min } Max Min Max Notes
A I .060 | .120 1.52 3.04 10, 14
Al ! .050 .088 1.27 2.24
P Sl N R
147 B1 { .020 I -030 0.50 0.76 5,7
| 82 { .072 REF 1.83 REF 8,9
B3 l .006 .022 0.15 0.56 12
D .280 | .305 7.1 7.74
D1 .150 BSc 3.81 BSC
L D2 | .075 Bsc 1.90 BSC 17
} D3 | - 305 | --- 7.74 5
| E .480 .505 I 12.19 | 12.83
El .200 BSC | 5.08 BSC
E2_ | .100 Bsc 2.54 BSC 17
| E3 1 - } . 480 -— } 12.19 5
17 e { .050 Bsc 0.38 BSC
1, el {7.015 { - 0.38 -—= 5,13
L h { 010 REF | 0.25 REF 1 |
144, i { .010 REF | 0.25 REF 1 |
| L } .040 | .055 1.14 1.40 |
L1 } 110 | 120 2.79 3.05 | 19
L e I 120 | 0130 | 3.05 | 3.30 8,9
17 L3 | .003 } .015 l 0.08 | 0.38 12
L_w .« | 6
i;ﬁ NE__ | 5 6 |
Lo dow | . |

Case outline Y (18-terminal, .305" x .505"), rectangular chip carrier package - Continued.
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NOTES:

HSWND =

10.

n.

12.

13.

14.
15.

16.

17.

18.
19.

Dimensions are in inches.

Metric equivalents are for general information only.

To specify options in detail specification, see figure C-7 of MIL-M-38510.

Metallized castellations shall be connected to plane 1 terminals and extend toward plane 2 across at least two
layers of ceramic or completely across all of the ceramic layers to make electrical connection with the
optional plane 2 terminals (see 50.6 of MIL-M-38510).

Unless otherwise specified, a minimum clearance of .015 inch (0.38 mm) shall be maintained between all
metallized features (e.g., lid, castellations, terminals, thermal pads, etc.).

Symbol "N" is the maximum number of terminals. Symbols "ND" and "NE" are the number of terminals along the
sides of Length "D" and "E" respectively.

The required plane 1 terminals and optional plane 2 terminals shatl be electrically connected.

The index feature for terminal 1 identification, optical orientation or handling purposes, shall be within the
shaded index areas shown on planes 1 and 2 (see 40.6.3 of M1L-M-38510). Plane 1 terminal 1 identification may
be an extension of the length of the metallized terminal which shall not be wider than the B1 dimension. See
note 9 for more details.

Plane 1 is the heat radiating surface. This surface may optionally be metallized with a checkerboard pattern
of thermal conduction pads. The pad centerlines shall be aligned with the terminal centeriines. The number
of pads in the pattern is determined by the following algorithm: (ND - 2) x (NE - 2) see note 6. When this
option exists, the terminal 1 index feature may be additionally or alternately defined by deleting the thermal
pad which is adjacent to terminal 1.

Dimension "A" controls the overall package thickness. When a window Lid is used, dimension "A" must increase
by a minimum of .010 inch (0.25 mm) and a maximum of .040 inch (1.02 mm).

The corner shape (square, notch, radius, etc.) may vary at the manufacturer's option, from that shown on the
drawing.

See 50.6 and figure C-6 of MIL-M-38510. Dimensions "B3" minimum, "L3" minimum, and the appropriately derived
castellation length define an unobstructed three dimensional space traversing all of the ceramic Layers in
which a castellation was designed. (Castellations are required on bottom two tayers, optional on top ceramic
layer.) Dimensions "B3" maximum and "L3" maximum define the maximum width and depth of the castellation at
any point on its surface. Measurement of these dimensions may be made prior to solder dipping.

Corner metallization for terminals may have a .020 inch (0.51 mm) by 45° maximum chamfer to obtain the el
dimension.

Chip carriers shall be constructed of a minimum of two ceramic layers.

The pad metallization, including annular ring, at the pad-to-package edge shall be within the virtual pad
width established by true position dimensioning.

The tolerance is intended to limit package edge anomalies caused by material protrusions, such as rough
ceramic, and misaligned ceramic layers.

When the number of terminals per side is even, datums F-G and -H- are located at the terminal array centers.
When the number of terminals per side is odd, datums F-G and -H- are lLocated at the centers of the center
terminals.

See 40.2.3 of MIL-M-38510 for coplanarity measurement requirements.

Must be a dimensional difference of .020 inch (0.51 mm) between L1 and L2.

FIGURE 1. Case outline Y (18-terminal, .305" x .505"), rectangular chip carrier package - Continued.
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Device types 01, 02, and 03

Case E

LI
01_| AB Vog |16
02_| D CAS | 15
03 |'w G| 14
04_| RAS A6 | 13
05_| A0 A3 | 12
06_| a2 A4 | 11
07_| a1 As | 10
08_| V¢o A7 | og

Device types 01, 02, and 03

Cases X and Y

2 i1 18 17

8 9 10 11

FIGURE 2. Terminal connections.
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Device types 01, 02, and 03

RAM 256KX 1
A0 ———— 2009/21D0 \
Al ——
A2 ———
A —
Ad —— A 0
P 363, 143
AS —
AB —m—
A7 ————
A8 —— 20p17/21p8/
NP> c20 (ROW)
I\! 623 (REFRESH ROW)
RAS 24 (PWR DWN)
[~ C21 (CoL)
G24
CAS AND
A 23c22
W 23, 241D 245EN
D A, 22D AV ————q
FIGURE 3. Logic diagram.
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Read cycle timing

Device types 01, 02, and 03

AAS Vin -——-—q\ﬂ———-—- tw (AL)

v
—— H
o |
IL

th(RAF-; t-»:-4 KT-_-1

s——— 3 (R)

AO-A8
LJ t
th (cLca) - —— =~ "h(RHrd)
v la— t5y (ra) o la— th (cHRD)
— IH X X
o SRR P
— ta {c)
= tyis (CH)I.‘
Vou Ty
e HI-2Z VALID
oL '

R

NOTE: Outputs are referenced to: Hi-Z to active state, VOH minimum or VOL maximum; active state to Hi-2, VOH -5V
or VOL +.5 V.
FIGURE 5. Switching waveforms.
STANDARDIZED SIZE 85152
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL | SHEET
C 19

DESC FORM 193A
JUL 91




Early rycle timing

Device types 01, 02, and 03
t -1
C (W)
— v tw (AL
Aas 1M (AL) f \
ViL
- ety _’r-—tcum — ——-I tw (RH)
—-tRLCL | __tCHRL
[<tt———— Q| CH _t————::.i .‘..l.tt
v — t
- VIH f— teu l/r | \—
i fet—— ¢ ——1
I—tsu (RA) t W (CH)
su (CA)
ja—o tn (RLCA) ——
t
RA
nl ) | -— th(cLCA)
v 3 TXXRYXXIVH
t
tsu WAH) —— =
S - th (RLW)
] P 9,9,9, vvvvv" ' f'
. Vm . = th (cLw) ,0,0,00",’ CARERY ’0:0“
g v DON'T CA L0000 0 0
ILOOOOMXXX
f——— tuw -
t=—th (cLO) —
th (ALD)
D VALID DATA
-—I ~— tgy (D)
v
g | OH HI-Z
VoL
FIGURE 5. Switching waveforms - Cont inued.
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NOTE: The enable time «(t

Write cycle timing

Device types 01, 02, and 03
- ol
l - tcw =
—_ v I ty
AAS IH r— (RL) —1/;
ViL
te __r-— toLAH ] ety (RH)
~ A ¢ '<—tcnm.
s————————L1 CH
— ViH— |~————tw (cL) —e=
CAS Vi ‘/f t
fg————
el e—tgyRa) | ] N W (CH) '|
-—I l su (CA)
N M th(RLCA) 1 —l -t
RA
. )|-—' | l-—- th (cLca) |
v YXXXIA
Vi
a— ESU (WCH)  —a]
fo—  tsU (WRH) —=
e g 11 1. [—
v ottt th (CLH) o i
IH ON'T CAR
' DON'T €
YooV XXX X
g tw (H)——
—-th(NLD)-1
v vvvvvvvvvv (XX KA ANV
IH GOSN ,,
oooowoo
0 Vi XXXy VALID DATA /A XXRAADAONXAAX ’o’of“
‘41* oo
f— ten *3 tdis (CH)
Vou (SEE NOTE)
0 —————————-——{: NOT VALIDQDF——*———————-
VoL

) for a write -ycle is equal in duration to the access time from

CAS (ta(c)) in o read cycle; but 1 e active levels at the output are invalid.

FIGUKE 5.

Switching waveforms - Continued.
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Read-write/read-modify-write cycle timing

Device types 01, 02, and 03

te (raw) ' >|

DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444

v , l t |
Tl ~ W (AL) 1l /' 1\7
VIL
ol by la— toan —___I by (RH)
I by SO A — |<‘ HAL
. Vin — taLch -
CAS j\[ f \
t | —— —-— tt
~=—th (cLca)
—— th {RA)
tsu (AA) ——I ~T ""L —tsu (cA)
v
AO-AB v”‘@( ROW W COLUMN 9&'1 CAR
IL
tsu (ra) b = t5y (WeH) l—
‘ —ei  tsu (WAH)
e cuu_——-l
— ON’ T |CARE
L \__&
= YL
teu (D)'—I B
v
v
(8 i
| - L—tdis (CH)
VoH F
e — 1  HI-Z NOT VALID
VoL N T
r-— ta () ————
e tam) -
FIGURE 5. Switching waveforms - Continued.
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Page-mode read cycle timing

Device types 01, 02, qnd 03

- tw (RL) -
| — ty
: IB—LEH te o) — ] e toLAH] | (RH)
t o fe— -ty (cH) P t
—— tW-Cl. _—L'tt (CH) t —-‘ CHAL
Vin i) tw (L) - (cu‘l
CAS VL I . L—f
th (Ra) T l"— th (cLeca)
-'th (RLCA) “‘th (CLCA) — I‘-th {CLCA)
t L
su (HA)"" I _-l tsy ca) | == tsu (CA) —-—I F.-_.tlau (ca)

; o —<
COL YA0ON'T FARE coL xg@owr cme&
O
| ty (CHrd) =T e tra} : | th RHrd) = ‘:
h(C — su (rd
tSu (rd) —) fee— l‘— th (CHra) -11--_’1 | o icHra) >
v ' DON'T
g 7 q
: CARE
t
t (R)——' - alC
‘ ° i l'"tdls (CH) tdis (CH) Rl l-'tdis (CH)
o R 7o, SURS v
VoL

x|

FIGURE 5. Switching waveforms - Continued.
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Page-mode write cycle timing

Device types 01, 02, and 03

v | tw (AL)
— VIH X
RAS

ViL

-
. /o

t —
LT iy S I.‘_ ¢ (p)_—t.‘.t s 1 (CH) P
t

tRlCL [
L L)
CAS

CARE

ot Ly (RH) |-
——tCHm_——-l.' (AH)
’] tCHRL [=—
t
s/

1
‘oih (CLCA)

——tlsu (CA) |

58)( coL ON"T CARE%

th (ALW)
It
SU (WCH)
\/ § X

CLW) {J-tsu (WRH)
—

,l r<-th (CLW)
v oo r VAV V.VAV.9 V. VAN
_ Vm (XX o | OMo
00%§;§p> (X 0Q ARE X
Mooy ..’:’:‘&K ARE ANKARA XN KAATBROK
1 =
tsu(D)---| F’
|
. VALID\/ DON’ VALID
o, ORRE DATA N\ CARE /\ DATA o
! th cLo) ¢ | |-
h (CLD) -
th (ALD)

FIGURE 5. Switching waveforms - Continued.
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ixg-only refresh cycle timing

Device types 01, 02, and 03

te ra)

ty =y "W AH)

ﬁ- toLan ——I e tauce

v W TN

CAS vy,
l"‘ th (Ra)
|"" tau {(RA)

Vin
AO-AB VIL @<

B

N\

RRRTT TR RRRTIIITITTTR
ROW | o‘o‘o‘om OO0 0‘0.0’0 g&( CARE
v
H
0 VO H1-2
oL
FIGURE 5. Switching waveforms - Continued.
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Hidden refresh cycle timing

Device types 01, 02, and 03

pet——MEMORY CYCLE -—on ja— REFRESH CYCLE—®~

fe— REFRESH CYCLE —ae
tet thf ——

o=ty (AH) fe- tw (RH) j—
> twiRl e ™ tv(R)
AAS —ﬂq r, >I k A /~ VIH
|‘_—.tu_cm
CAS tw(cL)

1 4
R o su (CA)
-—
ou (RA) H_-— th (cLcA)

th {RA) 1 1
‘ o vavavavaravarararaririraaGA (|
OOOOOOOOO0OO00 OO0 DOOOOOO00DDDOODD
ADDRESS  XXI ROW 1X} COL 1X) '.t.t.t.t.t.t.t.t.t.t.t.t.t.m.totomtott XX vy,
tau (rg) —o= ¢
| ] | ™ h (RHrd) v
B/ AV VNV VVVVVVAVNANANANAIN A\ \\\\2/\/ VNV VV VIV VNANNAIND IH
o DON'T, ‘QQQQQQQQQQQQOQQOWQQQQQQ O\OOOOOOCO00D0
W CARE @9[’ 'l RS 0N T CARE KX XX X XXX XXXXK VI
t
s (C)
t
al -OI‘-
" 45 r- VoH
6 v VALID DATA }—-
N £ v
H OL
FIGURE 5. Switching waveforms - Continued.
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Automatic CAS - before RAS refresh cycle timing

Device types 01, 02, and 03

e ¢ -]
,’ C(rd)
75 M tuir) ] tw (RL) *]

t

, : l'-—'m.cnn—~]
=5\ y

(t] VOH HI-Z
VoL
FIGURE 5. Switching waveforms - Continued.
v
QUTPUT '
UNDER TEST Tan/ToL
T € = pF £20%
/‘[\ L
=
FIGURE 6. L circuit.
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4.3.2 Groups C and D inspections.

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

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of compliance (see 3.6
herein).

(@) T, = +125°C, minimum.
(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

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 drawing are intended for use when mitlitary specifications do
not exist and qualified military devices that will perform the required function are not available for OEM
application. When a military specification exists and the product covered by this drawing has been qualified for
listing on QPL-38510, the device specified herein will be inactivated and will not be used for new design. The
QPL-38510 product shall be the preferred item for all applications.

6.2 Replaceability. Replaceability is determined as fol lows:

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

b. When a QPL source is established, the device specified in this drawing will be replaced by the microcircuit
identified as PIN M38510/2460XB*X.

6.3 Configuration controt of SMD's. AlL proposed changes to existing SMD's will be coordinated with the users of
record for the individual documents. This coordination will be accomplished in accordance with MIL-STD-481 using DD
Form 1693, Engineering Change Proposal (Short Form).

6.4 Record of users. Military and industrial users shall inform the Defense Electronics Supply Center when a
system application requires configuration control and the applicable SMD. DESC will maintain a record of users and
this list will be used for coordination and distribution of changes to the drawings. Users of drawings covering
microelectronic devices (FSC 5962) should contact DESC-ECS, telephone (513) 296-6047.

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

6.6 Approved sources of supply. Approved sources of supply are Listed in MIL-BUL-103. The vendors listed in
MIL-BUL-103 have agreed to this drawing and a certificate of compliance (see 3.6 herein) has been submitted to and
accepted by DESC-ECS.
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