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1. SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance
with 1.2.T 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:

5962-87701 01 R X
| I' T 1
| | | |
rawing number evice type ase outiine ea nish 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 7528 CMOS dual 8-bit buffered DAC, *4 LSB's of gain error
02 7528 CMOS dual 8-bit buffered DAC, +2 LSB's of gain error
03 7528 CMOS dual 8-bit buffered DAC, 1 LSB's of gain error

I.Zi% Case outlines. The case outlines shall be as designated in appendix C of MIL-M-38510, and
as follows:

Outline letter Case outline
R D-8 (20-lead, 1.060" x .310" x .200"), dual-in-l1ine package
2 C-2 (20-terminal, .358" x .358" x .100"), square chip carrier package

1.3 Absolute maximum ratings.

Supply voltage - - = = = = = « =« = = = - . e e e e - - +5 V de to *+15 V dc
Vpp tO AGND = = = = = = = - - - - - - - oo - oo 0V dc, #17 V dc
Vpp tO DGND - - - - - - - - - - oo oo e oo 0V dc, +17 V dc
Digital input voltage to DGND - - - - - - - =« - - - - -0.3 V dc to +15 ¥V dc
VRFBAs VRFBB TO DGND - - - - - - - - - - - o - - - - £25 V dc
VREFA> VREFB TOAGND - - - - - - - - - - - = - - - o - £25 V dc
Vipin 1 to BGND ................... -0.3Vdc toV
Vpin2, Ypin 20 to AGND - - = = = = = = = = = = =~ « -0.3 ¥V dc to *RB Y dc
AGND to DGND « - = = = = = = = = = - = = = - - - - - - -0.3V, ypp + 0.3 Y
DGND tO AGND - - - - - - = - « = =~ = = = = = = =« = = = +0,3V
Power dissipation (Pp)

UptOo +75C = = = = = = = = o o - e e .. e e - 450 mW

Derate above #+75°C = = = = = = = = « = % = = = = = = 6 mW/°C .
Storage temperature range - - - - = ~ - = - = - - - - -65°C to +150°C
Lead temperature (soldering, 10 seconds) - - - - - - - +300 C
Thermal resistance {(8jc) - - = = = = « = = = = - = - - See MIL-M-38510, appendix C
Thermal resistance {(6jp) - = ~ = = = = = = - = « - - - +120°C

1.4 Recommended operating conditions.
Operating ambient temperature range (Tp) - - - - - - - -55°C to +125°C
Supply voltage range (Vpp) ~ - = - = = = = = = = = - - +4,75 ¥ dc to +5.25 ¥ dc and
+i4.55dv dc to +15.75 V dc
VRpr DACA = VREF DACB- - = = = = = = = = - - = - = - - +10 c
OM DACA = 0U§ BACB ------------------ 0V dc
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2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the following
specification and standard, of the issue 1isted 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-5TD-883 - Test Methods and Procedures for Microelectronics.
(Copies of the specification and standard required by manufacturers in connection with specific

acquisition functions should be obtained from the contracting activity or as directed by the
contracting activity.)

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

3. REQUIREMENTS

3.1 Item requirements. The individual item requirements shall be in accordance with 1.2.1 of
MIL-STD-883, “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 En MIC-M-38510 and herein.

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

3.2.2 Functional diagram and mode selection. The functional diagram and mode selection shall be
as specified on figure Z.

3.2.3 MWrite cycle timing diagram. The write cycle timing diagram shall be as specified on figure
3.

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

3.3 Electrical performance characteristics. Unless otherwise specified, the electrical
performance cﬁarac%erisfics are as specified in table I and apply over the full ambient operating
temperature range.

3.4 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be
marked with the part number listed in 1.2 herein. In addition, the manufacturer's part number may
also be marked as listed in 6.4 herein.

3.5 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 6.4. The certificate of compliance
submitted to DESC-ECS prior to 1isting as an approved source of supply shall state that the
manufacturer's product meets the requirements of MIL-STD-883 (see 3.1 herein) and the requirements

herein.
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TABLE I. Electrical performance characteristics.

I [ I 1 | |
Test | Symbol | ,Conditions .l/ {Device |[Group A | Limits | Unit
| | -55°C <« Tp < +125°C |types |subgroupsl|
] | unless otherwise specified | | 1 Min_ | Max |
I | 1 1 I |
Resolution }RES } Vpp = *5 V : AN = 1,2,3 } 8 : Bits
| T T I T 1
i | Vpp = *15 ¥ I A7 1 1,23 | 8 |
| | i | | |
1 I | T ] |
Relative accuracy [RA | Vpp = +5 V ] o1 | 1,2,3 | #1 ] LSB
2/ | | T I I |
I | | 02 | 1 | #1 |
| | i T I I
| ] | | 2,3 | | £.6 |
| T | | 1 |
| | Vpp = *5.V ] | 12 | | .5
| | To = +25°C | | ] |
| | | | | | ]
| I I I
| I Vpp = *5 V 03 1| £1
T
| | | 2,3 | t,5
| 1 | T ]
| | Vpp = *5.V l |12 | +5
| | Tp = +256°C | | | | |
| | | | | | |
| I T 1 | | 1
I | Vpp = +15 ¥ | o1 | 1,2,3 | | +1 |
| | T I | I T
i I | 02 | 1 ] | =1 |
| | ] T I
| | | | 2,3 £,5 |
| [ I I I
| | Vop = *18 V | | 12 | | £.5 |
| | Tpo = +25°C i | | | ]
| | | | | ]
| | I I | I
| | vpp = *15 ¥ | 03 | 1 | ] |
| | | | | |
I ! | 2,3 | | £.6 |
| I | | 1 1
| | VDD = *l% v | | 12 | | £.5 |
| | Tp = +25°C | i | ] |
] i I | J ] |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

I | | [ i
Test | Symbol | .Conditions .l/ IDevice |Group A | Limits | Unit
| | -55°C < Tp < *+125°C Itypes |subgroups| ] 1
| | unless otherwise specified | | | Min | Max l
| { I [ | I
Gain error 3/ |Ag | DAC register loaded IVD I o1 | i ] | t4 | LSB
| | with 1111 1111 1111 |= +5 v | T | T I
| | ] | | 2,3 | | +6 |
| | | [ I [ I I
II } | 1 02 1 1,2,3 | I =4 |
I [
| | ] 12 joe2 |
| | 25y | |
{ | Ta i |
[ i = +25°C I |
| ] l T
| | VDD 03 1 | 4 |
| | j=+5 V¥V | T 1 I T
| | | | i 2,3 | | %3 |
] o B R B I
V 12 t]
| | =95 v | | | | |
| | Ty | | | |
| | = +25°C | | | I |
| [ T ] T | | ]
| | i Vpp | o1 | 1 | i +4 |
| | |= +15 Vv | T I ] I
| I I i | 2,3 | #5 |
] | | I | |
| i [ | 02 1 I +4 |
| | ! | I T
I ] ] | | 2,3 | | 3 |
| | T | | T I I
| ] i Vpp | | 12 ] | +1 |
] | {= +15 V | | | | I
| | A, | [ I |
[ i |= +25°C | | | | |
| | oo 103 |1 | s |
E
I =% 15 V| ] | |
| | | | 2,3 | 2
| I I | I I
| | Vpp | ¥4 | ] |
| = +15 Vv | | | |
| ] ITA | | | | ]
| | |= +25°C | | | | ]
| | | I | |
Differential | DNL Vpp = *5 V, all grades oAt | 1,2,3 | | +1 | LSB
nonlinearity | guaranteed monotonic to 8-bits| | | ] |
| | over operating temperature | | | | |
| | range | | | | |
| | T | ] I |
] | Vpp = +15 V, all grades I A1 | 1,2,3 | | +1
| | guaranteed monotonic to 8-bits] | ] | |
| | over operating temperature | | | | |
| | range | | 1 | |
See footnotes at end of table.
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Electrical performance characteristics - Continued.
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TABLE 1. Electrical performance characteristics - Continued.

| | I | | |
Test | Symbol | [Conditions 1/ IDevice [Group A |__ Limits | Unit
| | -55°C < Tp < *125°C Itypes |subgroups|
] | _unless otherwise specified | I | Min | Max |
1 | | | ] I I
Supply current Ipp | A11 digital inputs Vpp | A | 1,2,3 | 2 | mA
from Vpp : = Vi or Viy =+5V | | | %
| | |
I VoD | Al | 1,2,3 | 2 |
] = +15 V | | | |
I I { | | |
| | A11 digital inputs |Vpp | A |1 | | 100 | uA
=0V or VYpp =5V | I ] ] ]
| | 2,3 ] | 500 |
1 | | I I
| | I Vpp I A1 | 1 | | 100 |
| = +15V | | | | I
! | | 2,3 | 500
] T T ] .
Gain temperature AAE/at 4/ Vee ANl 1,2,3 £70 |ppm/ C
coefficient - = +5V
vee AN 1,2,3 a3 |
| = +15 ¥V |
1
Feedthrough error |FTRpra 4/ 5/ Yce All 4,5,6 -70 dB
vREFA to OUTA VR F = ¢10 v, = *+5Y
| | 105 kHz sinewave, T
DAC latches loaded |Vpp I A1l | 4,5,6 | | -70
with 0000 0000 |=*15 vV | | | |
I [ | I I I
Feedthrough error |FTgprp | IVee [ M1 | 4,5,6 | 1 -70 |
VREFB to OUTB | | |= +5 V ] | I
| | T I |
I | Vpp AN 4,5,6 | | -70
| |= +15 V | |
Digital input c i Tp = +25°C lv AT 4 | } 10 {
gital inpu = ‘
capacitance IN [ A 6/ I=095 v | | oF
| | DBO-DB7 [ | I | |
| | 1Vpp A | 4 | | 20
] |=+15 V | | |
| | | | | ! |
| | Vpp (Y & 4 [ | 10 |
| | W,E,DIQA/DACB = +5V | | | | |
| | T = +25°C T ] T T | T
I | 6/ [Vpp | A1l | 4 | | 15 |
| | ]=+15 Vv | i | ! !
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| 1 1 T 1
Test | Symbol | .Conditions ‘l/ |Device {Group A | Limits | Unit
| ] -55°C < Tp < *+125°C Itypes |subgroupsi|
! | unless otherwise specified | | | Min | Max |
T I ] 1 T I I ]
Output capacitance |Coyta | 4/ 1Vpp I Al | 4 | | 80 | pF
pin 2 | } DAC latches loaded [= +*5 V | ] I I ]
| | with 0000 0000 1 ) | |
I Tp = *+25°C 1¥pp | AN s | 50
| = *15 V
|
Output capacftance [C 4/ v All 4 50
pin 20 ! ouTR DAC latches loaded =DQS y
| with 0000 0000
I Ty = *25°C VoD AN 4 | | 50
| = +15 Y | [
| 1 I
Output capacitance |Coyta 4/ Vpp AN 4 120
pin 2 I DAC latches loaded |= *5 V
l with 111] 1111
Tp = +25°C Vop AN 4 120
i i |
Output capacitance |CoyTp | IVpp b Al | 4 I | 120 |
pin 20 | |= +6 ¥ } |
| | T T
Voo AN 4 120
= +15 V ]
I
Chip select to I tcs 1 7/ I Yoo I AN 9 200 ns
write setup time |~ |= +6 V
l | | 10,11 230
I I
Voo Al 9 | 60
= +15 YV |}
10,11 | 80 |
T I I I
Chip select to tcH 7/ VpD ATl 9 20
write hold time - =+5 Y 1
I 10,11 30 !
I
I v A1l 9 10 |
:0915 v I
10,11 15
I I
Write pulse width |tyR 7/ YpD ATl 9 180
| Tes > twrs = +5 Y
} | tch 2 0 10,11 200
|
| l IVpp AN 9 60
| | |=D+15 v | | 1
| | ] I | 10,11 | 80 | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| | | { 1
Test Symbol | ,Conditions .l/ IDevice |Group A | Limits | Unit
| -55°C < Tp < *+125°C |types |subgroups|
| unless othérwise specified | | | Min | Max
l | 1 | - 1 |
Data valid to Itps | 7/ 1Vpp | A | 9 | 110 | ns
write setup time | | - =+5V | T | | |
| | | i | 10,11 | 130 | ]
] | l 1 I I |
i l [ Vpp Al | 9 | 50 | |
i | |= *15 V | { |
| | | | | 10,11 | 70 |
| | ] | | | ]
Data valid to | toH I 7/ Vop A1l | 9,10,11 | 10 | |
write hold time | | - = +5 V | I | ]
| |
| Voo Al | 9,10,11 | 10
i = *15 V
]
Data select to I tas 7/ Vop AN 9 200
write setup time | - = 5V
{ i 10,11 230
1
| | 1Vpp | Aann | 9 | 60 | I
| = +15 V | 1 1 | I
I 10,11 | 80
| I
Data select to | tay ] 1 | Ypp AN 9 | 20
write hold time | ] |= +5 V I
| | | | | 10,11 | 30 | |
| I | | | | |
i IYpp I Ao 9 | 10 | |
| ] = +15 vV | I | | I
i | | | 10,11 | 15
Ref i :R { 4/ {; Al I 1,2,3 { ¥} %
eference input
resistance match | MIN | |=D[+)5 v T
|aVger | T T T
| | IVDD | an | 1,2,3 | ]
i | I= +15 V | | | |
| | I | | | |
Channel-to-channel |CHisg | 4/ |¥pp A1l | 4,5,6 | | 60 | dB
isolation | | VRepa = 10 V, |=+5V | I I |
VREFA to OUTB } } 160 cHz sinewave, II | } { ll
VRerg = 0 V VoD Al | 4,56 60
| | [=+15 v L | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

T I I T [ [
Test | Symbol | Conditions 1/ iDevice |Group A | Limits | Unit
| | -55°C < Tp < *125°C [types |subgroups| | |
! unless otherwise specified Min_| Max
I
Channel-to-channel ICHygq 4/ VDQ am 4,5,6 60 dB
isolation | VREFB = %10 v, = 5 Y

VReFg to OUTA | 100 kHz sinewave,

|
| VRepa = 0 V VoD Al 4,5,6 60
| - *15 ¥ T
T
Output current Itsy I 4/ 1Vpp I A1l ] 9,10,11 350 ns
settling time |l i j=*5V | | I
] I 1 |
| I ivpp = | A1 ] 9,10,11 | 180
[ ] I= +15 V | I |

1/ Voutr = O Vs VRgr = *10 V, AGND = DGND unless otherwise specified.

2/ See 4.3.1d.

3/ Measured using internal RFBA and RFBB. Gain error is adjustable.

4/ Guaranteed if not tested.

5/ Feedthrough error can be reduced by connecting the metal 1id to ground.
6/ See 4.3.1c.

1/ Timing in accordance with figure 3.

3.6 Certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 3.1
herein) shall be provided with each 1ot of microcircuits delivered to this drawing.

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

3.8 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.

4, QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with
section & of Hi[-ﬁ-3§51§ to the extent specified in MIL-STD-883 (see 3.1 herein).
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Case R

AGND [ ] ! vzo ] outB
ouTA ] 2 19 7] Rrge
Reea [] 3 18 ['] VrerB
Vrera [| 4 17 ] Voo
DGND [ |5 16 [ ] WR

DACA/DACB[ | 6 15 [ ] €S

(Mse) 0B7 [| 7 14 [] oBO(LSB)
oBe [ | 8 13 [ ] osl
DBS I: 9 12 [] os2
og4 [] 10 1 [] oes

Case 2

VREFA VReFB
DGND VDD
DACA/DACB WR
(MSB)DB? cs
DB6 DBO(LSB)
DB5 DB4 DB3 DB2 DBl
FIGURE 1. Terminal connections.
ZED SIZE
STANDARDI A 5962-87701
MILITARY DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL A SHEET 1
DAYTON, OHIO 45444

DESC FORM 193A
SEP 87

Y U.S. GOVERNMENT PRINTING OFFICE: 1987 - 748-129-60%0)




KT\VREFA
4

RFBA

—
2 )—o OUTA
INPUT |
BUFFER LATCH DACA
=

I 0 o AGND
‘.CONTROL— V (19— wees

LOGIC
—o ouTB

LATCH DACB

@®
T

REFB
Mode selection table

— | | | | |

| DACA/ | | | | |

| DACB ITS IWR | DACA | DACB. |

| | | | | |

| | | | | |

| L IL L IMWrite lHold |

| H IL IL [|Hold [Write |

¢ [H {X [Hold [Hold |

| X IX |4 (Hold |Hold |

| | | | | |

L = Low state

H = High state ‘
X = Don't care

FIGURE 2. Functional diagram and mode selection.
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tcs ——» tcHje—
_ Vpp
cs \ 4 b
0
tas —4 tan
—_ /——— VpD
DACA/DACB 4
—k; o
r— twr — ™
i R .l

{ e t
|-._ DS - |-<— DH
ViH DATA Yoo
DATA IN(DBO-DBT) ;yivu.'N STABLE ;}(j o

NOTES:
1. All input signal rise and fall times

measured from 10% to %% of Vpp.
Vpp=*5\l,tr=t€=20ns;
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FIGURE 3. Write cycle timing diagram.
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4,2 Screéning. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
cgn?¥cted]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 3.5 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.

¢. Optional subgroup 12 is used for grading and part selection at +25°C, it is not included in
PDA.

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with
method 5005 of MIL-51D-883 1nciu31ng 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 7 and 8 in table I, method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 (Cyy measurement) shall be measured only for the initial test and after process
or design changes which may affect input capacitance.

d. Optional subgroup 12 is used for grading and part selection at +25°C.

4.3.2 Groups C and D inspections.

a. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state 1ife 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 3.5 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 1I. Electrical test requirements.

| |
|  Subgroups |

|

I

| MIL-STD-883 test requirements | (per method |

| 5005, table I)

|

Interim electrical parameters 1
(method 5004)

Final electrical test parameters 1*,2,3,12
(method 5004)

Group A test requirements 1,2,3,4,5,6,9, |
(method 5005) 10%*,11**,12

Groups C and D end-point 1

electrical parameters
| (method 5005) | |

* PDA applies to subgroup 1.
** Subgroups 10 and 11, if not tested, shall be guaranteed
to the specified 1imits in table I.
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 1isting 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 {1tem

for all applications.

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

6.3 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or
telephone 513-296-5375.
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6.4 Approved sources of supply.

sources will be added as they become available.
drawing and a certificate of complfance (see 3.5 herein) has been submitted to DESC-ECS.

Approved sources of supply are listed herein.
The vendors 1isted herein have agreed to this

Additional

014784

I {
Military drawing Yendor Yendor
part number CAGE similar part
number number 1/
| —
| 5962-8770101RX .~ | 24355 AD75285Q/8838
54186 MP75285D/883
06665 PM7528BR/883B
| 5962-87701012X - | 24355 | AD7528SE/883B
| | 54186 | MP7528SL/883 I
| | 06665 | PM7528BRC/883B
T | ]
| 5962-8770102RX < | 24355 AD7528TQ/883B
| | 54186 MP7528TD/883
| | 06665 PM7528BR/8838
[ I
| 5962-87701022X , | 24355 AD7528TE/883B
| | 54186 | MP7528TL/883
l 06665 PM7528BRC/883B |
I I
| 5962-8770103RX 24355 AD7528UQ/883B |
| 54186 MP7528UD/883
| 06665 PM7528AR/883B
[
| 5962-87701032X / | 24355 | AD7528UE/8838
| | 54186 | MP7528UL/883
| | 06665 | PM7528ARC/8838
1/ Caution. Do not use this number for {tem acquisition.
Ttems acquired to this number may not satisfy the
performance requirements of this drawing.
Vendor CAGE VYendor name
number and address
06665 Precision Monolithics Incorporated
1500 Space Park Drive
Santa Clara, CA 95050
24355 Analog Devices
1 Technology Way
Norwood, MA 02062
54186 Micro Power Systems
3100 Alfred Street
Santa Clara, CA 95054
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