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1. SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance
with 1.7.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:

5962-87802 0l R X
| | 1 T
| | | i
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 1226 Four 8-bit digital-to-analog converters with

output amplifiers

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

Qutline letter Case outline
R D-8 (20-lead, 1,060" x .310" x .200"), dual-in-line package
2 ¢-2 (20-terminal, .358" x .358" x .100"), square chip carrier package

1.3 Absolute maximum ratings. 1/

Vpp to AGND or DGND - - - - - - - - - = = - - - - = -0.3 ¥V dc to *17.0 ¥V dc
VYop 0 Veg = = = = = = = = = = - - - =4 == - - - - - -0.3 V dc to +24.0 ¥V dc
ABHD to SEND -------------------- -0.3 ¥V dc to Vpp
Digital input voltage to DGND - - - - - - - - - - - -0.3 ¥ dc to Vpp
VREF tO AGND - - = = = = = - 2 = e s s oo - -0.3 V dc to Vpp
VouT to AGND A T T i Vgg to Vpp
Sgorage temperature range - - - - - - - - - - = - - -gé C to +150°C
Maximum power dissipation (Pp) - - - - = = - - - - - 500 mW 3/
Lead temperature (soldering, 10 seconds) - - - - - - +300C
Thermal resistance, junction-to-case (@j;):

Cases Rand 2 - = = = = = = =« = = = = = = = = = = See MIL-M-38510, appendix C -
Junction temperature (Tj) - - - - = - = - - = - - - +150 C

1.4 Recommended operating conditions.

Power supply range (Vpp) - - - - - =~ - - - - - -~ +11,4 ¥ dc to +16.5 V dc

Input reference voltages:
Dual supply operation - - - - - - = = - - - = - - +2.0 V dc to Vpp-4 V dc
Single supply operation - - - = - - - - - - - - - +10,0 V.dc |

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

17 UnTess otherwise specified all voltages are referenced to ground.
7/ Outputs may be shorted to AGND provided that the power dissipation of the package is not
~ exceeded. Typically short circuit current to AGND is 60 mA.
3/ For temperatures above +75°C derate linearly at 2.0 mW/ C.
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2. APPLICABLE DOCUMENTS

2.1 Government specification, standard, and bylletin. Unless otherwise specified, the following
specification, standard, and bulletin of the issue Tisted 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 Drawing (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 nerein, 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=BBI. "Provisions for the use of MIL-STD-883 in conjunction with compiiant 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-38510 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 Functional block diagram. The functional block diagram shall be as specified on figure 3.

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

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

3.4 Electrical test reguirements. The electrical test requirements shall be the subgroups
specified in table II. lﬂe eTectrical tests for each subgroup are described in tabie 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 listed in MIL-BUL-103 (see 6.6 herein).
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TABLE I-1. Electrical performance characteristics (dual supply).
| | ! [ Amits |
Test [Symbol | ,Conditions 1/ [Group A | i Unit
| I -55°C < Tp ¢ *125°C Isubgroups | Min | Max
| | unless otherwise specified | i | |
Supply current from Vpp Tpp [Qutputs unloaded; 1,2, 31 3.0 7 mA
{ :VIN = VINL or VINH I } I :
Supply current from Vgg Tgs TOutputs unfoaded; 1,2, 31 (11.0 1 mA
I I|VIN = VINL or VINM I { I I
Reference voltage lIVREF i } 1,2, 3720 101vpp | V
I I | -4 |
“Reference input resistance IRI } I 1,23 I Z } ko
|
Reference input capacitance ICpy iFach DAC Toaded with alT 0's | 4 T 65 | I pF
| Isee 4.3.1c | ! | !
| |Fach DAC Yoaded with all 1's | | 1300 |
f |see 4.3.1c { [ { {
Total unadjusted error T TVpp = 16 V 5% 1, 2, 37 {#2 [ LSB
I IVRep = *10 V I ! |
| I [ | | |
ReTative accuracy | ] 1, 2, 31 I3
Differential nonlinearity i TGuaranteed monotonic I'l, 2, 31 [ +] |
Full scate error | i T 1,2, 31 [ #1.51
~Zero code error | [ 1, 2, 31 T 30 1T mV
Input high voltage IVINH i I 1, 2,3 }2.4 ] I v
[
Tnput Tow voltage lIV[NL T I 1, 2,3 I| IIO.B i v
|
Input Teakage current |I11kg {VIN =0 Y or Vpp { 1, 2,3 Il { £] I uA
Functional tests | [See 4.3.1d 17 { | i
Voitage output slew rate 2/ | SR ! !I 4,5, 86 IIZ.S } I V/us
— 1 | |
VoTtage output settling time Itior  lsettling time to #1/¢ LSB 4,5 61 5.0 1 us
{pos. full scale change) g/} %VREF = *10 V } ! I ‘I
[

Voltage output settling time Itgot  |oettling time to *1/2 LS8 14,5, 61 17.0 1 us
{neg. full scale change) yI }VREF = +10V : I { }
Load resistance } Ro }VOUT = 10V } LS }2.0 : } ka
Address to write setup time IItAs I| :9, 10, 1II|0.0 } [ ns

|
Address to write hold time TtAH T 19, 10, IT710.0 1 |
I | I | | f
Data valid to write setup Itos I 35 190 1 !
time | i | | | |
I I I 10, {1 1100 | T
| | I !
Data valid to write hold TtpH [ 19, 10, 117110.0 | [
time | | | I ! I
Write pulse width }tHR ! 9 1150 1 !
! i [ | I
| { 10, 11 1250 | I
| l | I | i
See footnotes at end of table.
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TABLE I-2. Electrical performance characteristics (single supplyl.

[ | T T Omits |
Test | Symbol | Conditions 3/ lGroup A | nit
| ! -55°C <« Ty < *+125°C | subgroups | Min [ Max
! | unless oth&rwise specified | | | |
Supply current from Vpp T1pp [Outputs unloaded; 1,2, 31 T13.0° 7 mA
| ivIN = VINL or VINH i I 5 !
| | { | | |
Reference input resistance }RI | 1,2, 2] 2 l| I ka
! ! | |
Refererce input capacitance J,CIN !Each DAC Toaded with al1 0°s | & T 65 'I II pF
! lsee 4.3.1c ! | !
[ |Each DAC Toaded with all I's | j 300 |
| lsee 4.3.1¢ | | f I
TotaT unadjusted error f ] 11,2, 3] } 7 ‘I LS8
| | | |
Differential nonlinearity Il ||Guaranteed monotonic 1, 2, 31 E2 l[
{ } I
Tnput high voltage }VINH i } T, 2, 3 :2.4 l| Il j
Input Tow voltage {VINL } Il 1, 2,3 { 110.8 ‘I v
Input Teakage current Ilhkg }VIN = 0 ¥V or Vpp } 1, 2,3 I| } ] ll A
Functional tests [ [See £.3.1d 7 I ; Il
| | I |
Voltage output slew rate 2/ | SR | T 4,5, 6 (2.0 1 IIV/uS
— ! } ! |
VoTtage output settiing time [tyot 1oettiing time to #17Z2 LB 4,75, o | 75.0 | us
(pos. full scale change) 2/l ] | | i |
1 | ! | | |
VoTtage output settling time lttor lsettiing time to *I/Z L5B I 4,5, &1 T20.0 T us
{neg. full scale change) 2/| ! | | I [
| ! ! | | |
Load resistance [ Rp WVout = *10V [ 2.0 | 1 ko
{ ! ! | ! |
Address to write setup time ;tAS | 19, 10, 11}0.0 I { ns
| ] |
“Address to write hold time TEAH I 19, 10, 11710.0 l! |I
| | | !
Data valid to write setup 1tps ] 9 790 | |
time | | I | | |
I| ll II 10, 11 1100 I |l
I
Data valid to write hold TEDH ! 19, 10, IITI0.0 1 !
time I | ) | | |
Write puise width IltwR } } g ||150 T :
|
| | 10, 11 1250 1 I
| ! ! ! I !
¥ Vpp = 11.4 V to 16.5 V; Vg5 = -5 V £10%; AGND = DGND = 0.0 V; Vger = 2 V to {Vpp - 4 V)

(unless otherwise specified).
2/ Guaranteed if not tested to the 1imits specified.
3/ Vpp = *15 V #5%; Vg5 = AGND = DGND - 0.0 V; VRgr = *10 V (uniess otherwise specified).
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Case outline R

Case outline 2

8} o]
o ~ w 5 5 5 5
Vour8 (1] . 120 oyt o 5 o B P
VouTA E T3] voutd 2
Vss 3] 18] vpp REF 0D
Veer (4] 7] £0 AaND AQ
' _ D
AGND [5] 16} AL GND Al
oo (6] 15 WR DB7(MSB) WR
p37cMs8) 7] 14 osocLsay 0B 0BO(LSE)
pas (8] 13 b8l 3
2 3 3 3 &
os5 (3] 13 oe2 2 =2 3 2 o
034 [10 11] 083
Control inputs
WR Al A0 Operation
FIGURE 1. Terminal connections.
H X X No operation
device not selected
L L L DAC A transparent
_j_ L L DAC A latched
L L A DAC B transparent
_j_ L H DAC B latched
L H L DAC C transparent
.j‘ H L DAC C latched
L H H DAC D transparent
_f_ H H DAC D latched
L = Low state, H = High state, X = Don't care
FIGURE 2. Truth table.
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— O |
LATCH A > DAC A y 2 o VoutA
s LATCH B DAC B B L o VourB
MSB 7 , /
8-BIT
on BUS< DATA BUS — | N
Lss ! LATCH C DAC © y 2045 Vout€
| N
> 19
LATCH D DAC D y 20 VoutD
— 15
WRO 16 CONTROL __‘_‘_____—_U
A1O~ = LOGIC
AOO | | |
IS
Vs AGND DGND
FIGURE 3. Functional olock diagraa.
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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-ECC prior to 1isting 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-ECC shall be required in accordance
with MIC-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 appiicable 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 4 of M?E-M-38518 to the extent specified in MIL-STD-883 (see 3.1 herein).

4.2 Screenin?. 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) Tp = +125°C, minimum.

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

4.3 Qua11t¥ conformance insgection. Quality conformance inspection shall be in accordance with
method 0 e 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 8 in table I, method 5005 of MIL-STD-883 shall be omitted.

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

d. Subgroup 7 tests shall verify the truth table on figure 2.
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TABLE II. Electrical test requirements.

Subgroups
{per method

MIL-STD-883 test requirements
5005, table I)

!
|
|
|
Tnterim electrical parameters B
(method 5004)

1

|

|

|

I

[

[

Final electrical test parameters |
(method 5004) } 1*, 2, 3, 9

I

I

|

I

!

|

|

|

|

|

|

Group A test requirements 1, 2, 3,4,5, 1|
(method 5005) 6, 7, 9, 10, !
T

|

|

|

11%*

Groups C and D end-point
electrical parameters
{method 5005)

———— e e e e e

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

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 conditfon 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 duratfon: 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 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 item
for all applications.

6.2 Replaceability. Microcircuits covered by this drawing will replace the same generic device
covered Dy 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).
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6.4 Record of users, Military and industrial users shall inform Defense Electronics 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 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) 296-5375.

6.6 Approved sources of supply. Approved sources of supply are listed in MIL-BUL-103.
Additional sources will be added to MIL-BUL-103 as they become available. 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-ECC. The approved sources listed below are for information
purposes only and are current only to the date of the last action of this document.

| | Vendor | Vendor I
| Military drawing | CAGE | similar part |
: part number | number | number 1/ [
| ! |
8 | T |
| 5962-8780201RX | 24355 | AD7226TQ/8838 |
| | | |
T ] | |
| 5962-8780201RX | 06665 | PM7226AR/883 |
| | | :
I I I
| 5962-87802012X | 24355 | AD7226TE/883 |
i | | :
] | |
| 5962-87802012X | 06665 | PM7226ARC/883 :
! | |

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
24355 Analog Devices
Rt. 1 Industrial Park
P.0. Box 9106
Norwood, MA 02062
Point of contact: 181 Ballardvale Street
Wilmington, MA 01887-1024
06665 Precision Monolithics Inc.
1500 Space Park Drive
P.0. Box 58020
Santa Clara, CA 95052-8020
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