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1. SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance
with 1.Z.1 of MIL-STD-883, “Provisions for the use of MIL-STD-883 in conjunction with compliant
non-JAN devices".

1.2 Part number. The complete part number shall be as shown in the following example:

5962 -85696 01 X X
| | 0 1
] | | |
] I | I
Drawing number Device type Case outline Tead finish per
(1.2.1) (1.2.2) MIL-M-38510

1.2.1 Device types. The device types shall identify the circuit function as follows:

Device type Generic number Circuit function
01 2968A Dynamic memory controller
02 2968A Dynamic memory controller with output enable
1.2.2 Case outlines. The case outlines shall be as designated in appendix C of MIL-M-38510, and
as follows:
Outline letter Case outline
X D-14 (48 lead, 2.435" x .620" x .225"), dual-in-line package
Y C-7 (68 terminal, .962" x .962" x .120"), square chip carrier
package

1.3 Absolute maximum ratings.

Supply voltage range - - - - - - - = = = - = - - - - 0.5V dc to 7.0 V dc
Input voltage range- - - - - = = = = = = - - = - - - 0.5V dc to 5,5 V dc
Storage temperature range- - - - -~ - - - - - - - - - -65°C to +150 C
Maximum power dissipation (Pp) 1/ - - - - - - - - 1.63 W
Lead temperature (soldering, 10 seconds) - - - - - - +300 C
Thermal resistance, junction-to-case (6j¢):

Cases X and Y- - = = = = = = = = = - - - = = - - - See MIL-M-38510, appendix C
Junction temperature (T3)- - - - = - = = = = - = - - +185°C
DC voltage applied to outputs for high output state- -0.5V to Vgc maximum
DC input voltage - - - - - - = = =~ - = = = =« = - - - -0.5V to +g.5 v
DC input current - - - - - - - - - = - - - - - - - - -30 mA to *+5.0 mA

1.4 Recommended operating conditions.

Supply voltage range (Vgg) - - = = - = - = - - - - - +4.5 ¥V dc minimum to +5.5 V dc maximum

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

Maximum tow level input voltage (Vj )- - - - - - - - +0.8 V dc .

Case operating temperature range (T¢)- - - - - - - - -565°C to *125°C
1/ Must with stand added P due to short circuit test, e.g; Ips.
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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.

SPECIF ICATION
MILITARY
MIL-M-38510 -  Microcircuits, General Specification for.
STANDARD
MIL1TARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawing (SMD's).
{Copies of the specification, standard, and bulletin required by ﬁanufacturers in connection with
specific acquisition functions should be obtained from the contracting activity or as directed by
the contracting activity.)

¢.2 Order of precedence. In the event of a conflict between the text of this drawing and the
references cited herein, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 Item requirements. The individual item requirements shall be in accordance with 1.2.1 of
MIL-STD-BE3, "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 Terminal connections. The terminal connections shall be as specified on figure 1.

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

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

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

3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical

performance characteristics are as specified in table I and apply over the full case operating
temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups
specified in table I1. The electrical tests for each subgroup are described in table I.

3.5 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall
be marked wita the part number listed in 1.2 herein. In addition, the manufacturer's part number
may also be marked as listed in MIL-BUL-103 (see 6.6 herein).
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TABLE I. Electrical performance characteristics.
I T ] | T I
Test | Symbo1 | Conditions |Devicel Group A | Limits | Unit
| | -55°C < Tg < *125°C | type |subgroupsl |
| | 4.5V < Voo < 5.5V | | | |
| | Unless otherwise specified | | | Min | Max }
| | | | I |
I | ] I I [ T
Output high voltage |Voyu | Voo = 4.5V | A1l 11,2,31 2.5 v
| l VIN =V H or VIL | l ' ' l
| Doy - -1 mA | | ! | |
| | ] ! I | |
T | | I | | I I
Output low voltage Vg | Voo = 4.5V | IgL = 1 mA | A1 | | 0.51] v
| | Vin = VIH | | | | | |
| I or ViL | I | | | I
| | | IgL = 12mA | AT | ! | 0.81 Vv
| | I | I | | |
T ] I | | T [
Input high level IViy | Guaranteed input Togical-high | A1l | | 2.0 | v
| | voltage for all inputs | | | | |
[ I ] | I f |
Input Tow level [ViL | Guaranteed input logical-low | A1l | | | 0.81 Vv
| | voltage for all inputs | | | ] |
I T I | | I |
Input clamp voltage |VIC l Vg = 4.5V IfN=-18 mA Al ‘ } i -1.2 l v
I I [ | J I T
Input low current }IIL ; Vee = 5.5V Viy =0.4V i LAR ‘ ; ‘-400 % uh
I I I | | f I
Input high current }IIH E Vg = 5.5V Viy=2.7V { A1l | | | 20 | uwA
| | | |
[ ] | | ! I [
Input high current }II { Vee = 5.5V Viy = 5.5V AR | | 100 | wA
| | | I |
[ ] I I ! I T
Off-state current }IOZH i Vo =2.4V I 02 I { } 50 I A
I T [ | I T I
0ff-state current }IOZL } Vo = 0.4V } 02 = ! } -50 ‘ A
| | I | | I T
Output sink current EIUL l VoL = 2.0V : AN % I 45 ‘ ; mA
I ] [ | | [ I
Output short-circuitllps | Vgg = 5.5V, Vg=0V 1/ | A1T | | -60 1-275 | mA
current [ | | | | ! |
] | [ ! I | I
Power supply current{lcc } Vg = 5.5V { A1l } } : 295 { mA
See footnotes at end of table.
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Electrical performance characteristics - Continued.

TABLE I.

Group A
subgroups

Device
type

Parameter
reference

. Conditions |
-55°C <« Tg < +126°C
4.5V T Voo < 5.5V
lUnless otherwise specified
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Electrical performance characteristics - Continued.

TABLE I.
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Electrical performance characteristics - Continued.

TABLE 1.
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Electrical performance characteristics - Continued.

TABLE 1I.
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Electrical performance characteristics - Continued.

TABLE I.
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Electrical performance characteristics - Continued.

TABLE I.
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TABLE I. Electrical performance characteristics - Continued.

voltage 2/

1 I T | | T I
Test | Symbo1 | . Conditions |Parameter |Devicel Group A | Limits | Unit
| | -557C < Tg < *125°C lreference | type Isubgroups]| I
| | 4.5V < Vo< 5.5V | pumber | !
: lUnless otherwise specified: | % : Min ! Max %
| |
I [ T I I I I
MC; to RASI 2/ | tH3 | See figure 4 | 26 } A1 | 9,10,11 | 5 | | ns
| | € = 500 pF I | | | | |
— I T T T T T 1
S to RASI 2/ es3 | H 27 ! | 9.10,11 : 5 |l } ns
| | I I T T I ]
SEL{ to RASI 2/ ltS4 ‘ i 28 l } 9,10,11 } 5 % : ns
[ ] [ | I | | |
Output undershoot [Vonp | ! | | 9,10,11 | | -0.5] Vv
| | | | ! | | |
| | I | I ] | |

1/ Not more than one output should be shorted at a time. Duration of the short-circuit test
should not exceed 1 second.

2/ Guaranteed if not tested to the limits specified.

3/ Production ac testing at 150 pF load is not done. Performance at 150 pF load is guaranteed
by characterization data and correlation to the 50 pF and 500 pF measurements.

3.6 Certificate of compliance. A certificate of compliance shall be required from a manufacturer
in order to be Tisted as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The
certificate of compliance submitted to DESC-ECC 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.

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

5.9 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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Device type 01 Device type 02
Case X Case Y
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AoC 3 45: EZEO 9 8 7 6 5 4 3 2
Ay a as/mRs, NepHro 60 NC
A|C5 44 CAS) NC) I 59 [ { NC
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A ] 38[]GND A
A;E 12 37gv g i
cc A3y )7 53 {GND
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Ais(] 8 3I[JRAS, 4oLl 0s
Az 19 30[] CAS, 141]22 48[T Qg
Al 20 29 [] RAS3 Ag)]23 gt
A phita
8[]z2l1 28 (] CAS3 A'524 46[(qQ
A7 22 27 [7] RASI 8
SELo [ 23 26 [ MCo NCh 125 as[Inc
SEL| 24 25 [ MC, NC)l 126 44 [{ RAS,
LA AR AR AR AR AAa
a r~ VvV o kN O O — T O M oO M M g A O
Z a4 ST S Z 5 42 G 0 oWl an oz oz
L= <<
& 3 =2 z5 3R 8
FIGURE 1. Terminal connections.
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Device types 01 and 02
ADDRESS OUTPUT FUNCTION TABLE

[ | | I | ] I

IIUS {Mil :MEO |IMSEL II Mode | MUX Output |

] |

] I | [ [ | I

II = 0 % 0 ‘ X {Refresh without scrubbing |Row counter address |

| |

| | | | [ I I

II 0 1 0 | 1 11 |Refresh with scrubbing |Column counter address |

| | | | | |

| | ] I I T I

[ | | 10 | [Row counter address |

I | | | | | I

| ] I T | | |

= i 1 | 0 | 1 [|Read/Write |Column address latch |

| | | | | |

] ] | I | I

I | | 1o | IRow address latch |

| | | | | | |

| T I [ [ [ I

I| { 1 I' 1 } X I|C1ear refresh counter :Zero |

|

| [ [ [ [ I T

ll = 0 ]I 0 ‘ X {Refresh without scrubbing IRow counter address |

|

| ] I [ [ ] |

I 1 || 0 1| 1 % 1 }Refresh with scrubbing :(:olumn counter address {

] | | I [ | ]

| | 1] 10 { IlRow counter address I

i | |

| T T | I T I

| | 1 | o | X |Read/Write |Zero |

I | | | | | |

| T [ | [ | I

|l ll 1 ‘ 1 Il X IIC]ear refresh counter |Zero |

| |

FIGURE 2. Truth table.
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Device types 01 and 02

RAS OUTPUT FUNCTION TABLE
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Truth table - Continued.
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Device types Ol and 02

CAS OUTPUT FUNCTION TABLE

Outputs

Inputs
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Device types 01 and 02
MODE CONTROL FUNCTION TABLES

|
|Operating mode

R
o

T

(=]
(=]

|Refresh without scrubbing.
|counter being used to generate addresses.
joutputs are active while the four TAS; signals are kept HIGH.

Refresh cycles are performed with only the row
In this mode, all four RASj

|

o
—

|Refresh with scrubbing/initialize.

During this mode, refresh cycles are

|done with both the row and column counters generating the addresses. MSEL
lis used to select between the row and column counter.
lactive in response to RASI, while only one TAS; output goes LOW in response
[to CASI. The bank counter keeps track of which TAS; output will go active.
| This mode is also used on system power-up so that the memory can be written
Ilwith a known data pattern.

A11 four RAS; go

—
(=)

|CAS; will be active.
|

I

|Read/Write. This mode is used to perform Read/Write cycles. Both the row
land column addresses are latched and multiplexed to the address output lines
|using MSEL, SELy, and SELj, and are decoded to determine which RAS;

—
[e—

IClear refresh counter.

B A My iy o

e e e e e e e e e e e s e . i e e e e e ]

This mode will clear the three refresh counters
| (row, column, and bank) on the high-to-low transition of RASI, putting them
lat the start of the refresh sequence.

In this mode, all four RAS; are
|driven LOW upon receipt of RASI so that DRAM wake-up cycles may be performed

i e e i e ] P i . e o, ] e e et e ey e et e e, e i et i} —_.._‘

FIGURE 2.
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OE
{SEE NOTE)

ABDRESS
___E_S_S_I\ ROW
e /| LATCH .2
Ag-A
(Ag—-Ag) 9
7 9
L 9 _[ADDRESS Q:
COLUMN —mcb__ROW l ™ MuXx i
ADDRESS CoLUMN PCOUNTER 9
(:A v T —1CL
9=Al7 - Ve
LUMN
MCo — " FCOUNTER
BANK ¢ Ml'lJ’Xo
ONTROL
P couNTERSET "oyt
ol CL.
MSEL
cs =
LE 7
SELg ol RAS/CAS
BANK DECODE
SEL, ________ g|LATCH
RASI [
CAS1
NOTE: OF applies to device type 02.
FIGURE 3. Block diagram.
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3V
DATA
Vv
SN
3V

TIMING
INPUT % .5V
’ oV

SETUP, HOLD AND RELEASE TIMES

NOTES:
i. Diagram shown for HIGH data only. Output transition may be opposite sense.
¢. Cross-hatched are "don't care" condition.

PULSE WIDTH

! FIGURE 4. Switching waveforms and test circuits.
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OUTPUT DRIVERS LEVELS

3 STATE s
CONTROL \ bV
(OE) tpuz tezK ov
(DISABLE) (ENABLE) VoK
VoH \-L——VOH -5V 2.4V

| (HIGH IMPEDANCE) |

OUTPUT ——VoL+.5V - 0.8V
|“‘—_— VoL
VoL tpzL Tpzi-

(DISABLE) (ENABLE)

THREE—STATE CONTROL LEVELS
(FOR DEVICE TYPE 02 ONLY)

NOTE: Decoupling is needed for all ac tests.

FIGURE 4. Switching waveforms and test circuits.
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FROM
DEVICE
OUTPUT

CL l 2 kn

NOTE: tpp specified at C_ = 50, 150 and 500pF.
CAPACITIVE LOAD SWITCHING
Vce
R IStp 7, t
FROM 680 N PLZ, ‘pzZL
s :
cL 291tpHz, TpzH
50 pF
; THREE—STATE ENABLE/DISABLE
: (FOR DEVICE TYPE 02 ONLY)
|
FIGURE 4.

Switching waveforms and test circuits - Continued.
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H ADORESS
AL ) VALID )(

| ———————a]
o XXX K row aoomess wudfOOOTOK ooy egeess X
. 15 = 22 —
Cs —-\\ 23 —»f |&— A
16 -
5 =
MC: )(
] 17 |—
8 = -—26
9 } -
127 ft—— 2
RASI —jf X ‘I
28— 2 e 24— if
RSy 13 ; - 14 EANNY
6 >
LE _7‘ S(

10 > 4 MAX —=
4 MIN_he—
MSEL

AN

CASI —
—
N

s, [p— A

fg— 20 —3 2|
SEL} ( SELECT VALID
MEMORY CYCLE TIMING

RASI /CASL PULSE WIDTHS
12

RASI/
CASI
FIGURE 5. Dynamic memory controller timing.
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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 using the circuit submitted with the certificate of compliance (see
3.6 herein).

(2) Tp = +125°C, minimum.

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

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with
methoa 5005 of MIL-SID-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, and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.

C. Subgroups 7 and 8 testing shall be sufficient to verify the functional operation of the
device. These tests form a part of the vendors test tape and shall be maintained and
available from the approved source of supply.

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 using the circuit submitted with the certificate of compliance (see
3.0 herein).

(2) Tp = +125°C, minimum.

(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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TABLE II. Electrical test requirements.

MIL-STD-883 test requirements Subgroups
(per method

5005, table I)

Interim electrical parameters
(method 5004)

(method 5004) 9, 10, 11

1, 2, 3, 7, 8,
g, 10, 11

Group A test requirements
(method 5005)

Groups C and D end-point 1, 2, 3
electrical parameters

{method 5005)

e T e B

[
|
|
|
|
I
]
|
|
I
Final electrical test parameters = 1*, 2, 3, 7, 8,
|
]
|
|
|
[
|
]
|
|

—— e ]

*

PDA applies to subgroup 1.

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 military
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 appiications.

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

6.3 Configuration control of SMD's. A1l 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 Defense Electronics Supply
Lenter when a system application requires configuration control and the applicable SMD. DESC will
maintain a record of users and this 1ist will be used for coordination and distribution of changes
to the drawings. Users of drawings covering microelectronics devices (FSC 5962) should contact
DESC-ECC, telephone (513) 296-6022.

6.5 Comments. Comments on this drawing should be directed to DESC-ECC, Dayton, Ohio 45444, or
telephone (513} 296-6525.
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6.6 Pin description.

Pin number I I
ase ase | Name |I/0] Description
X 1. Y 1 I
| ! [N
3-12 | 3-6 | Ag-Ay7 | 1 | Ag-Ag are latched in as the nine-bit Row Address for the RAM.
15-22] 12-17| | | These inputs drive Qp-Qg when the device is in the Read/Write mode
| 21-24] | | and MSEL is low. Ag-Aj7 are latched in as the Column Address, and
| 28-31| I | will drive Qp-Qg when MSEL is high and the DMC is in the Read/Write
: : } l mode. The addresses are latched with the Latch Enable (LE) signal.
I | [
23,24] 33,34] SELg_y | 1 | These two inputs are normally the two higher-order address bits and
| | I | are used in the Read/Write mode to select which bank of memory will be
= i i : receiving the RAS; and CAS; signals after RASI and CASI go high.
I T [T
14 | 19 | LE | 1| This active-high input causes the Row, Column, and Bank Select latches
| | | | to become transparent allowing the latches to accept new input data.
] ] I | A low input on LE latches the input data, assuming it meets the setup
% % 1 : and hold time requirements.
] ] T
2 | 2 | MSEL | 1| This input determines whether the Row or Column Address will be sent to
I | | | the memory address inputs. When MSEL is high the Column Address is
| | | | selected, while the Row Address is selected when MSEL is Tow. The
| | | | address may come from either the address latch or refresh address
: : i : counter depending on MCg.1.
I | T
1 {1 |TS | 1 ] This active-low input is used to select the DMC. When TS is active,
| | | | the device operates nomally in all four modes. When TS goes high, the
| | | | device will not enter the Read/Write mode. This allows more than one
| | | | device DMC to control the same memory, thus providing an easy method
: } : i for expanding the memory size.
| 1 | i
| 52 | OF | 1| This active-low input enables/disables the output signals. When OF is
| I | | high, the outputs of the DMC enter the high-impedance state. OE is
: ; : : available on device 02 only.
o I 1
25,26| 35,36} MCg_; | I | These inputs are used to specify which of the four operating modes the
! | | | DMC should be using. The description of the four operating modes is
| | | | given in figure 2.
| | [
T i ] |
32-35] 46-49] Qqg_g | 0 | These address outputs will feed the DRAM address inputs, and provide
39-43: 2;-57: i = drive for memory systems up to 500 picofarads in capacitance.
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Pin number | T 7
Case | Case | Name |1/0l Description
X 1 vy 1 [
| I T —
27 | 37 | RASL | I 1 During normal memory cycles, the decoded RAS{ output (RASg, RAS],
| | [ 2, or RAS3) is forced low after receipt of RASI. In either
: : : ‘ ﬁefresh mode, all four RAS; outputs will go low following RASI going
igh.
| [ |
I | | I
29,31] 40,44| RASp.3 | 0 | Each one of the Row Address Strobe outputs provides a RAS; signal to
45,47| 04,66} | | one of the four banks of dynamic memory. Each will go low only when
I | | | selected by SELy and SEL] and only after RASI goes high. A1l four
ll II : : go low in response to RASI in either of the Refresh modes.
I ] I
48 | 68 | CASI I 1 | This input going active will cause the selected TAS; output to be
I | | | forced low.
| | I
I ] [T
26,301 39,41] TASg_3 | O | During normal Read/Write cycles the two select bits (SELg, SELj)
44,461 63,65| | | determine which TAS; output will go active following CASI going high.
{ ] I | When memory scrubbing is performed, only the TAS; signal selected by
| ! | | CNTRg and CNTR; will be active (see TAS Output Function Table).
: |I : { For nonscrubbing cycles, all four CAS; outputs remain high.
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6.7 Approved source of supply.

submitted to and accepted by DESC-ECC.
only and is current only to the date of the last action of this document.

An approved source of supply is listed in MIL-BUL-103.
Additional sources will be added to MIL-BUL-103 as they become available.
MIL-BUL-103 has agreed to this drawing and a certificate of compliance (see 3.6 herein) has been

The approved source listed below is for information purposes

The vendor listed in

| | I I
| Military drawing | Vendor | Vendor |
| part number | CAGE | similar part |
| : number } number / {
| L
] 1 | |
l 5962 -8869601XX = 34335 | AM2968A/BXC :
|
i I ] T
{ 5962 -8869602YX : 34335 | AM2968A/BUA
| |

1/ Caution. Do not use this number for item acquisition.
Ttems acquired to this number may not satisfy the
performance requirements of this drawing.

Vendor CAGE

Vendor name

number and address
34335 Advanced Micro Devices, Incorporated
901 Thompson Place
P.0. Box 3453
Sunnyvale, CA 94088
|
|
|
%
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