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1. SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance
with 1. 77770f 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:

5962-89697 01 X X
R R - -1 =T
| | ] !
] ! ] ]
: ] ! ! |
Drawing number Device type Case outline Lead finish per
(1.2.1) (1.2.2) MIL-M-38510

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

Device type Generic number Circuit function
01 AD7846 L2CMOS 16-bit voltage output DAC

b 1.2.2 Case outlines. The case outlines shall be as designated in appendix C of MIL-M-38510,
and as follows:

Qutline Tetter Case outline
X D-10 (28-lead, 1.490" x .610" x .232"), dual-in-line package
3 C-4 (28-terminal, .460" x .460" x .100"), leadless chip carrier package

1.3 Absolute maximum ratings.

Positive supply voltage to DGND (Vpp) = - = = = =~ = - - - -0.3 V d¢c to +17 ¥V dc

Positive Togic supply voltage to DEHD Vee) =~ - - = - - -0.3 V dc to +7.0 V dc

Negative supply voltage to DGND (Vgg) - - - = « - = - = - +0.3 V dc to -17 ¥ dc

VREF+ TODBND = = = = = = = = = = o e o 0w a e o - - - ¥25 Y de

VREF— TODGND - - ~ - = - - - e f e e e e -l a s s 25 ¥ de

VOUT to DGND- - = = & = = o 4 e 2 - - . - I L R #25 V d¢ _1_/

Ry tO DGND = = = = 4 o e e et e e e e e e e e e e oo - 25 V dc

Lsgﬁc input voitage to:DGND - - - - - = = = - -« - - - - -0.3 V. dc to Ver +0.3 V dc

Logic output voltage to DGND- - = - = = = = « = = = - = - -0.3 V dc to Ver +0.3 V dc

Storage temperature range - - - - - « = « - - = « < - - - -65°C to +150 8

l.ead temperature (soldering, 10 seconds)~ - - - - - - - - +300°C

Power dissipatioen to 75°C (Pp)- - - - = = - = = - = - - - 1000 mW 2/

Thermal resistance, junction-to-case (gjc) - - - - - - - See WIL-M-38510, appendix C

Junction temperature (Tj) - - = = = = -"2 - - = = - - - - +150 C o
1.4 Recommended operating conditions.

Negative supply voltage (Vgg) = = = = = = = = = = - - - - <1825 ¥V dc to -15.75 V dc

Positive supply voltage (Vpp) = - - = = = = = = = = = - . +14.25 ¥ dc to +15.75 ¥V dc

Positive logic supply voltage (Vog) - - -~ = = = = = = - - +4.75 ¥ dc to _+6.25 V dc

Ambient operating temperature range (Tp)- - - - - « - - - -55°C to *125°C

1/ Voyr may be shorted to DGND, Vpp, Vg5, Vco provided that the power dissipation
of the package is not exceed. o
2/ Derates above Tp = +75C at 10 mW/ C.
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2. APPLICABLE DOCUMENTS

2.1 Government specification, standard, and bulletin. Unless otherwise specified, the
following specitication, 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 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 specitied in MIL-M-385I0 and herein.

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

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

3.2.3 Output voltage ranges. The output voltage ranges shall be as specified on figure 3. .

3.2.4 Llogic diagram. The Togic diagram shall be as specified on figure 4.

3.2.5 Switching characteristics. The switching characteristics shall be as specified on
figure 5.

3.2.6 Load circuits. The load circuits shall be as specified on figure 6.

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

STANDARDIZED SIZE
MILITARY DRAWING A , 5962-89697
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET
DAYTON, OHIO 45444

= U. 5. GOVERNMENT PRINTING OFFICE: 1089~.749-033

DESC FORM 193A
SEF 37



TABLE I. Electrical performance characteristics.

Test

| ] i | ]
|Symbol | JLConditions 1/, | Group A | Limits | Unit
| | -55°C < Tp ¢ *175°C | subgroups | T ]
| | Unless otherwise specified ] | Min | Max |
| | ! | | i
! ! | T ! |
Resolution | RES ] ; 1,2,3 | --16 } +16 | BITS
! ! | ]
] i f ] i i
Relative accuracy i Ra }Unipolar output 2/ ; 1,2,3 ; -16 : +16 g LSB
| | | | | |
Differential | DNL | 1-1,2,3 | -1 | +]
nonlinearity 3/ ! ] | | | |
— ! | l | ! |
I | | !
Gain error 4/ { Ap { | 1 -16 +16 :
|
| | 2,3 1 -24 | +24 |
1 | | | | ]
Offset error } O ; | 1 | _-16 1 +16 ;
| | |
| ] | 2,3 | -24 | +24 |
] i ] ] i I
Relative accuracy { Ra }Bipe]ar output 5/ } 1,2,3 } -8 } +8 }'LSB
] ] ] | ] !
Differential | DNL | | 1,2,3 | - -1 | +1 |}
nonlinearity 3/ | | | | ] |
| | ! ] ! |
] I | | |
Gain error 4/ } Ag { ! 1 | -8 +8 }
| I
] : 2,3 1 -16 { +16 {
I ] !
0ffset error 4/ i O 1 I 1 |__-8 % *8
f I
! | 2,3 | -16 1 +*16 |
] ] ] ] ] ]
Bipolar zero error { BIPg ; | 1 | -8 | +8 g
I T -
| ] } 2,3 ll -16 | +16 ll
i l I
Reference input !} RRerFIN IResistance from Vpep. to I 1,2,3 | 20 | 40 | «ka
resistance ] IVRer+ ! | | I
| | ] ] | !
r ] ] I ] ]
VRer+ range | Yper+ | I 1,2,3 | vgg I Vpp Iy
| | ] | +6.0 | -6.0 |
| | ! ] | |
I | ] I ] I
VREF. range I Veer. | I 1,2,3 | Vvss lvpp |V
| I | | +6.0 | -6.0 |
I I ] | | 1
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

I
!

I ] ! |
Test | Symbo1 | JConditions 1/, | Group A Limits | Unit
| | -55°C ¢ Tp ¢ +125°C | subgroups| I ]
| | Unless otherwise specified I | Min ] Max |
! ] | | ] |
Out lf ; v | ! } 1,2,3 } v } v } v
utput voltage SWING sl S
swing | | 1 | .0 | .o |
I ] I ] ] ]
Input voltage | Vin | I 1,2,3 | 2.4 | | v
high level | | J ! ! i
] ! ] ! ] ]
Input voltage b Vi | | 1,2,3 | | 0.8 |V
Tow level - | | | | ! |
| I | ] ] 1
Digital input I T1N | I 1,2,3 | | +10 | wA
current ] { | | | |
T ] ] I I I
Qutput voltage | Vou | Isgyrce = 400 uA 1,23 | 4.0 | 1
high level | | | | ] ]
] ] ] ! ] ]
Output voltage | VoL | Iging = 1.6 mA I 1,2,3 1 | 0.4 |V
Tow level ] ! ! | | i
] | 1 1 | 1
Floating state | Iikg | DBO-DB15 = 0 to Ve ¥ I 1,2,3 | | *10 | uA
leakage current ] l } ; ]i ;
I I
Positive power | Ipp | Vout unloaded 6/ | 1,2,3 | | 5.0 | mA
supply current ] } | | | |
| | | ] | !
Negative power | Iss | | 1,2,3 1 | 5.0 |
supply current ] } | ] ] |
! ! ! | | I
Positive logic | Icc ! I 1,2,3 | 1.0 |
supply current ] ! ! |
] | | ]
Power supply | PSS } ] 1,2,3 |} 2.0 LSB/V]
sensitivity 7/ | I I l I |
| | | |
Floating state | Cout | See 4.3.1b | 4 ! 10 pF
output ] | | | | |
capacitance | | | ] | |
] 1 ] ] 1 i
Digital input | Cin | See 4.3.1b ! 4 | | 10 i pF
capacitance | ! | | | ]
T I I I ] ]
Functional test | | See 4.3.1c I 7,8 | | |
| | | | | ]
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

1 ]

1 | {
Test |Symbol | JLonditions 1/ | Group A | Limits {Unit
] | -557C < Tp < *125°C | subgroups | T |
| | Unless otherwise specified | | Min | Max |
| | | | | |
] | | | 1 ]
R/W to T3 setup | t1 |See figure § 8/ ] 9 ] 40 | | ns
time ] | - | T T |
| | | 10,11 | 50 | ]
- ] ] | T I |
CS pulse width |t | 9 1 180 | |
{write cycle) | | | ] I |
| | | 10,11 | 190 | |
— T | [ T T l
R/W to TS hold It | 9 | 40 | !
time | ] | T T !
| ] | 10,11 | 50 | {
’ I | | ] I ]
Data setup time i ta } ; 9 ] 110 ; %
|
| | | 10,11 | 120 | ]
| ] i ! i |
Data hold time } tsg II !l 9,10,11% 0 ; ;
| } ] [ I
Data access time I tg ! | 9 | 230 |
9/ | | I ] |
| | |_10,11 |~ | 320 |
1 1 I I ] |
Bus relinquish |ty | | 9 | 10 | 80 !
10/ I I ! 1 I |
| | ] 10,11 | 10 | 90 |
— T l | T | |
CLR setup time } tg ‘ : 9,10,1111 20 f {
I | | ] ] |
TLR pulse width : tg } } 9,10,11: 150 : {
] | | i | ]
TIR hold time : t10 : ] 9,10,11: 0 ; 1
]
I | | [ ] |
CDAT pulse width Il t11 { : 9 } 80 : II
| | ] 10,11 | 100 | |
— T | | T T |
CS pulse width |tz | | 9 | 240 | |
(read cycle) | ] ] ] ] |
| | | 10,11 | 330 | |
See footnotes on next page.
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1/ Unless otherwise specified, 14.25 V dc < Vpp < 16.75 V dc, -14.25 V dc ¢ Vgs
= ¢ -15.75 V dc and 4.75 V dc < Voo < 5.25 V dc. Vgyr loaded with 3 ka, T000 pF to O V.
ov.

Vpep+ = *5.0 V dc, Ryy connected to
2/ VREF- = OV, Vogyr =0 V to 10 v, 1 LSB = 153 4V,
3/ Monotonicity is guaranteed over full temperature range.
4/ Vgyrload = 10 Ma.
5/ Vpgp = -5.0 V, Voyr = -10 V to +10 V, 1 LSB = 305 uV.
6/ The device is functional with a power supply of %12 V,
7/ Sensitivity of gain error, offset error and bipolar zero error to Vpp, Vss variations.

8/ A1l input control signals are specified with tg = tp = 5.0 ns {10 percent to 90 percent
of +5.0 V) and timed from a voltage level of 1.6 V.

9/ tg is measured with the load circuits for access time on figure 6 and defined as the time
required for an output to cross 0.8 V or 2.4 V.

10/ t7 is defined as the time required for an output to change 0.5 V when loaded with the
circuits for bus relinquish time on figure 6.

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 ambient
operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups
specified in table 11. 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 with the part number listed in 1.2 herein. In addition, the manufacturer's part number
may also be marked as Tisted in MIL-BUL-103 (see 6.7 herein}.

3.6 Certificate of compliance. A certificate of compliance shall be required from a
manufacturer Tn order to be Tisted as an approved source of supply in MIL-BUL-103 {see 6.7
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 her@in) SRall beé 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 MIT-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 manutacturer’'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

Case outlines X and 3

Terminal number Terminal symbol

—_— L

I T
| |
] I
| |
| 1
|

] T
l 1 | B2
' 2 ,' 0B1
! 3 } DBO
, 4 I VDD l
| : | o 'n
| s | R !
A
| 8 YREF - I
L s

10 DB15 ,
] 1 DB14
! 12 DB13 ,
i 13 BB12 |
{ 14 0B11 :
| 15 DB10 |
} 16 | oBg f
] 17 ] DB8 ]
e om
| 19 | 086 |
: 20 } DGND }
| 21 { vee ]
} 22 } R/W {
1 23 | iy ]
} 2 { TR |
] 25 ] TDAC |
} 26 { DBS f
l 27 | B4 |
i 28 : 0B3 }

FIGURE 1. Terminal connections.
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I
R/W | LDAT

T ] i ] ]
1 TS | | TR | Function i
! ] ! ! | ]
] | | | i !
! 1 ; X : X { X : 3-State DAC 1/0 latch in high-Z state ;
Il ot o} X [ X | DAC 1/0 latch loaded with DB15-DBO |
| | ! ] ! !
] 01 1 1 X | X | contents of DAC 1/0 latch available on DB15-DBO |
! | J I ! |
; X : X ; 0 } 1 } Contents of DAC I/0 latch transferred to DAC latch}
{ X !l 0 ; X } 0 I| DAC latch loaded with 000 ... 000 {
I X 1 1 { X } 0 ’l DAC latch loaded with 100 ... 000 :
] | '
0 = Low
1 = High
X = Don't care
FIGURE 2. Truth table.
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| ] ] ! !
| Output range ; VREF+ : VREF- : Riy :
|

! T ! i |
’l 0V to+5.0V ,! 5,0V g oV ; Vout ,!
| OV to+10V | +5.0V | oV lav |
I I ! I |
| +5,0V to -5.0 VI +5,0V | -5.0V | Vour |
| , I I ! !
: +5.0'V to -5.0 V: +5.0 V ; ov ; 5.0V :
'+10Y to-10V 1 +50V | -50Y}0V |
! I | | I

FIGURE 3. Output voltage ranges.
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Vee Voo
(21) (3)
\&/ ./
VREF+ (7 , ‘
R S
A2 R f
! " \@ Rin
SEGMENT
R SWITCH ~
' MATRIX ] \3 VOUT
| [2 -BIT DAC
R 23)CS
VREF - Ca m
T CONTROL @ R/W
‘] r 12 LOGIC HIE
‘ {170 LATCH L
@ CLR
Y DBIS DBO DGND
ss
FIGURE 4. Logic diagram.
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cs

DATA

CLR

LDAC

FIGURE 5. Switching characteristics.
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Load circuit

HIGH-Z TO Vou

s for access time (tg)

+5V

f

DBNO—ae i_@ DBNO.___:t_O
3k8d 100 pF 100 pF
P qu ) </ Penp

HIGH-Z TO Vg

Load circuits for bus relinguish time (t7)

+ 5V
3k&d
- + O
DBN O DBN O _]__ -0
3 k8 10 pF 10 pF
DD g J;
DGND DG ND
\" TO HIGH-Z VOL TO HIGH-Z
OH
FIGURE 6. Load circuits.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampiing 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 ali devices prior to guality 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) 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
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. Subgroup 4 (Cyy and CgUT measurements) shall be measured only for the initial test
and after process or design changes which may affect input capacitance.

¢. Subgroups 7 and 8 testing shall be sufficient to verify the truth table.
d. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted

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).

(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.

electrical parameters
{method 5005)

] ] T
| MIL-5TD-883 test requirements | Subgroups |
| | (per method ]
} | 5005, table I) |
| | !
! ] I
| Interim electrical parameters ] 1 |
| (method 5004) ! ]
| | |
T | l
| Final electrical test parameters | 1*%,2,3 ]
: {method 5004} ; ;
i ] I 1
| Group A test requirements | 1,2,3,7,8,9, |
] {method 5005) | 10%* 1 1%* |
J ! I
I I T
| Groups C and D end-point ] 1 !
] | |
| | I
| | |

* PDA applies to subgroup 1.
** Subgroups 10 and 11 are guaranteed, but not tested to the
limits specified 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 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. 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. A11 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 Electronic Supply
Center 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 coordiantion and distribution of changes

to the drawings. Users of drawings covering microelectronics devices (FSC 5962) should contact
DESC-ECS, telephone (513) 296-6022.
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6.5 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or

telephone (513) 296-5375.
6.6 Pin description. The pin description is as follows:

Pin Description
DB2-DBO Data I/0 pins. DBO is LSB.
Vop Positive supply for analog circuitry. This is a +15V nominal.
Your . DAC output voltage pin.
RIn Input to summing resistor of DAC output amplifier. This is used to
select output voltage ranges. See figure 2.
VREF+ Vpep+ input. The DAC is specified for VRere+ = +5.0 V.
VREF- VRpF. input. For unipolar operation connect Vpep. to OV and for

bipolar operation connect it to -5,0 V. The device is specified for

both conditions.

Vss Negative supply for analog circuitry. This is -5V nominal.

DB15-DB6 Data 1/0 pins. DB15 is MSB.

DGND Ground pin for logic circuitry.

Vee Positive supply for logic circuitry. This is +5.0V nominal.

R/W R/W input. This can be used to load data to the DAC or to read back
the DAC Tatch contents.

f§ » Chip select input. This selects the device.

TR Clear input. The DAC can be cleared to 000...

000 or 100...000. See figure 2.

TOAC Asynchronous load input to DAC.
D85-DB3 Data I1/0 pins.
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6.7 Approved source of supply. An approved source of supply is lTisted in MIL-BUL-103.
Additional sources will be added to MIL-BUL-103 as they become available. The vendor listed in
MIL-BUL-103 has agreed to this drawing and a certificate of compliance (see 3.6 herein) has been
submitted to and accepted by DESC-ECS. The approved source of supply listed below is for
information purposes only and is current only to the date of the last action of this documents.

i T

Military drawing | Vendor | Yendor |
part number | CAGE 1 similar part |
| number | number 1/ !

% | !

i i

5962-8969701XX | 24355 | AD78465Q/883B |
— |

|

5962-89697013X | 24355 |  AD78465E/8838 |
i | J

drawing.

Yendor CAGE

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

Yendor name

number and address
24355 Analog Devices
Route 1 Industrial Park
P.0. Box 9106
Norwood, MA 02062
Point of contact: 181 Ballardvale Street
Wilmington, MA 01887-1024
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