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1. SCOPE

1.1 Scope.

1.2 Part or Identifying Number (PIN).

5962-88615 01 X

Device type
(1.2.1

Drawing number
(1.2.2)

1.2.1 Device type(s).
Device type Generic number
01 674AU Multi-chip,
converter
074 674AT Multi-chip,

converter
1.2.2 Case outline(s).

Outline letter Case outline

3 C-4

1.3 Absolute maximum ratings.

V.. to digital common- - - - - - = = = - - - - - - -
VEE to digital common
Viosic digital common
Ang?og common to digital common_ o
Control inputs (CE, CS, Ao, 12/8, R/C) to
digital common
Analog inputs (REF IN, BIP OFF, 10 VIN) to
analog common
20 VIN analog input voltage to analog common - - - -

VREFOUT =~ -~~~ """ """ - - - oo

Power dissipation (T, = +25°C):
Lead temperature (sofdering, 10 seconds)
Storage temperature range
Junction temperature (T )
Thermal resistance, junction-to-case (e c)
Thermal resistance, junction—to—ambientfeJA):
Case X

1.4 Recommended operating conditions.

Logic supply (V,
Positive supplyL?ség)

Negative supply (Vgg) - - - - - - - - - - == -~
Ambient operating gemperature range (TA)

S I

Case outline

X
I
|

Lead finish per
MIL-M-38510

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

Circuit function

high performance, 12-bit A/D

with microprocessor interface
medium performance, 12-bit A/D
with microprocessor interface

X D-10 (28-lead, 1.490" x .610" x .232"), dual-in-line package
(28-terminal, 460" x .460" x .100"), square chip carrier package

0 V dc to +16.5 V dc

0 V dc to -16.5 V dc

0 V dc to +7 V dc

1 V dc

-0.5 vV dc to Vio6IcC +0.5 V dc

+16.5 V dc

124 V dc

Indefinite short to common
10 ms short to vcc

833 mW

+300°C

-65°C to +150°C

+175°¢C

See MIL-M-38510, appendix C

+60°C/W

+70°C/W

+4.75 V dc to +5.25 V dc¢
+11.4 V dc to +16.5 V dc
-11.4 V dc to -16.5 V dc
-55°C to +125°C

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".

The complete PIN shall be as shown in the following example:

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

2.1 Government specification, standard, and bulletin. Unless otherwise specified, the foLLowing.sgecification,
standard, and bulletin of the issue Listed in that issue of the Department of Defense Index of Specifications and
g 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 sgecific. .
acquisition functions should be obtained from the contracting activity or as directed by the contracting activity.)

2.2 oOrder 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 ﬂlg—STD-88§,
“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 outline(s). The case outline(s) shall be in accordance with 1.2.2 herein.

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

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

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 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 sha!l be marked with
the PIN listed 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/ bevice Group A Limits Unit
-55°C < T, £ #125°¢C types |subgroups
Vo = +15 v,V =45V
ce VE = -1§°91c Min Max
unless o%herwise specified
Power supply current 1 061C Three-state outputs ALl 1, 2, 3 +45 mA
from VLOGIC
Power supply current Iec ALL 1, 2, 3 +5
from V.. 2/
Power supply current IEE ALL 1, 2, 3 -29
from V 2/
EE =
Integral linearity LE Unipolar 10 V span ALl 1 -0.5 +0.5 LSB
error Bipolar 20 V span
2, 3 -1.0 +1.0
Differential linearity DLE Unipolar 10 V span AlLL 1, 2, 3 12 Bits
error (minimum Bipolar 20 V span

resolution for which
no missing codes are

guaranteed)
Unipolar offset VIo 10 V span AlLL 1 -2 +2 LSB
voltage error
Unipolar offset AVy, 2,3 -1 +1
voltage drift
AT
Bipolar offset error BZ 20 V span Att 1 -4 +4
Bipolar offset drift 4B, N 2, 3 -1 +1
AT 02 2, 3 -2 +2
With 50e resistor from
Gain error Ag REF OUT to REF IN ALl 1 -0.25 | +0.25 % of FS
Bipolar 20 V span
Ty = +25°¢C
Gain error drift AAg Bipolar 20 V span 01 2,3 12.5 ppm/°C
AT Q2 25
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

DAYTON, OHIO 45444

Test Symbol Conditions 1/ Device Group A Limits Unit
-55°C < T, < +125°C types subgroups
Ver = ¥15 V7V =45V
ce v E- 5?919 Min Max
unless otEerwise specified
Power supply +PSs1 Unipotar 10 V span ALL 1, 2, 3 -1 +1 LS8
sensitivity to
Veo 3/ 4/
Power supply +PSS2 Unipolar 10 V span ALl 1, 2, 3 -0.5 +0.5 LSB
sensitivity to
Viosre 3/ 2/
Power supply ~PSS3 Unipolar 10 V span ALl 1, 2, 3 -1 +1 LSB
sensitivity to
Vep 3/ &/
Input impedance Zin 10 V span ALl 1, 2, 3 3 7 ka
2/
20 V span ALl 1, 2, 3 6 14
Internal reference VREF Bipolar 20 V span ALL 1, 2, 3 +9.9 | +10.1 v
voltage 7/
Teerour = 2 MA
togic input high_ Vin Logic "1" AlL 1, 2, 3 +2.0 v
voltage (CE, CS,
12/8, R/C, Ay)
27 8/
Logic input low__ Vi Logic "0 ALL 1, 2, 3 +0.8 v
voltage (CE, CS,
12/8, R/C, Ay)
8/ 8/
Logic input current Iincrosy [Vin = 5.0v ALL 1, 2, 3 |[-100 +100 pA
2/ Vi = o.0v
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Device Group A Limits Unit
-55°C < T, < +125°¢C types subgroups
V.= +#15V,V =45V
ce Ve = -H?GGC Min Max
unless o%ﬁerwise specified
Logic low output VOL Logic "0", ALL 1, 2, 3 +0.4 v
voltage 2/ Igink = 11-6 mA
(DB11-DBO, STS)
Logic high output VOH Logic “1", ALt 1, 2, 3 +2.4 v
voltage 2/ 1 = 500 pA
(DB11-DBO) source
Three-state output oLt High-Z state, ALL 1, 2, 3 -20 +20 A
Leakage current vapplied =50V
(0B11-0BD)
Functional tests 2/ (See 4.3.1¢) AlLL 7, 8
tow R/C pulse width 9/ tURrL See figure 3 ALL %, 10, 50 ns
11
STS delay from R/C 10/ |t,¢ 200
Data valid after R/C t 25
low 11/ HOR
STS delay after valid tys 30 600
data
— 9/
High R/C pulse width tHRH 150
Data access time 12/ thpR 150
STs delay from CE 10/ |tp .. See figure 4 200
CE pulse width 9/ thec 50
CS to CE setup tsse 50
€S low during CE high  |t,q. 50
R/C to CE setup tepe 50
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Device Group A Limits Unit
-55°C < T, < +125°C types subgroups
Ve = #15 Vv,V =45V
v = 8 Min | Max
unless otﬁerwise specified
R/C low during CE high |t ec see figure 4 ALL 9, 10, 50 ns
1"
AO to CE setup tsac 0
. Ao yaLid during CE thac 50
high
Conversion time te 8-bit cycle, see figure 4 AlLL 9, 10, 6 10 us
13/ 1M
12-bit cycle, see figure 4 9 15
Access time (from CE) thp See figure 5 AlL 9, 10, 150 ns
12/ 11
11/
" Data valid after CE T 25
Low
1/
Output float delay the 150
€S to CE setup tssr 50
R/C to CE setup terr 0
Ag to CE setup tsaR 50
€S valid after CE low thsr 0
%/C high after CE low tyrR 0
Ag valid after CE low tHAR 50

See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

1/ 12/8 connected to VL s AO and CS at logic "0", CE at logic "1". 10 V unipolar: 50a resistor pin 8 to pin
10, 50a resistor pinoqé to ground. Analog input connected to pin 13. 20 V bipolar: 50q resistor pin 8 to pin
12, 50q resistor pin 8 to pin 10. Analog input connected to pin 14. These conditions apply unless otherwise
noted.

2/ Device types are tested to the conditions stated in table I, but are guaranteed to the specified limits for the
following variations in the supply voltage ranges. Viosic = 5V to tS%,Vcc = +12 V 5% and +15 V to 110%, Veg =
-12 vV 5% and -15 Vv #10%.

3/ Maximum change in full scale calibration due to supply voltage shifts. Full scale calibration to be measured at
minimum and maximum voltage settings for each individual supply.

4/ #1355V <V < +16.5 V, Vigere =5 ¥, Vgg = -15 V and 11,4 V<V £412.6 V, Vigere =5V, Vegg = -12 V.

5/ 475V <V g1 £5-255V, Voo = 15V, Vge = =15 V.

6/ =165V < Vg € =135V, Vg1 =5V, Voo =+#15 Vaand -12.6 V < Ve < =114V, Vige0 =5V, Voo = +12 V.

7/ Reference should be buffered for operation on 212 V supplies. External load should not change during
conversion.

8/ 12/8 is not TTL compatible and must be hard-wired to Viogic °F digital common.

9/ Pulse width is measured at the Schottky TTL input logic threshold voltage (1.3 V).

10/ t s and tpgc are measured from the point when the input signal crosses the Schottky TTL ltogic threshold voltage
(R.3 V) to when the STS output reaches 2.4 V. No external loading is applied to STS.

1/ tuors tHp/ and t, are measured from the point when the input signal crosses the Schottky TTL logic threshold
vo?gage 91.3 V), %o when the output voltage has moved 0.5 V in the direction of its final high impedance output
voltage. Each individual data bit (DBO - DB11) is measured for both logic one to "high Z" and logic zero to
"high Zz" transitions. External loading is as shown on figure 6.

12/ t D and typ are measured from the point when the input signal crosses the Schottky TTL logic threshold voltage
(?.g V), to when the output crosses either 2.4 V for a logic one, or 0.4 vV for a logic zero. Each
individual data bit (DBO - DB11) is measured for both "high Z" to logic zero transitions. External loading is
as shown on figure 7.

13/ is measured as the time from when the STS line crosses the 1.0 V level, going positive, to when it crosses

t
tﬁe 1.0 V level going negative. No external loading is applied to STS.

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.
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Device types 01 and 02
Case outlines X and 3
Terminal number Terminal symbol
1 +5 V supply (V )
2 pata mode selef? 1i2/8)
3 Chip select (CS)
4 Byte address/short cycle (AD)
5 Read/convert (R/C)
6 Chip enable (CE)
7 +12 V/ +15 V supply (V..)
8 +10 V reference (REF 08?)
9 Analog common (AC)
10 Reference input (REF IN)
11 -12 V/ =15 supply (V)
12 Bipolar offset (BIP BFF)
13 10 V span input (10 V,.)
14 20 V span input (20 VIN)
15 Digital common (DC)
16 DBO
17 DB1
18 DB2
19 DB3
20 DB4
21 DBS
22 DBS
23 DB?
24 DB8
25 DB9
26 0810
27 DB11 (MSB)
28 Status (STS)

FIGURE 1. Terminal connections.
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CE cs R/C 12/8 Ag Operation
0 X X X X None
X 1 X X X None
1 ¢] 0 X 0 Initiate 12-bit conversion
1 0 0 X 1 Intitiate 8-bit conversion
1 0 1 1 X Enable 12-bit parallel output
1 0 1 0 0 Enable 8 most significant bits
1 0 1 0 1 Enable 4LSBs + 4 trailing zeros
FIGURE 2. Truth table.
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N\
~
STS ~ to
H thor | ] tHs
DB11-DBO DATA VALID ) HIGH-Z —( DATA VALID

LOW PULSE FOR R/C - OUTPUTS ENABLED

AFTER CONVERSION

e _%——L

e tHAH +—— DS —;
STS }l \_l
t, < t -J
| DDR’ ‘—" tyoR c |
HIGH-Z HIGH-Z
DB11-DBO { BATA N
\_VALID /
HIGH PULSE FOR H/E - DUTPUTS ENABLED WHILE
H/E HIGH, OTHERWISE HIGH-Z
FIGURE 3. High/iow pulse for R/C.
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£ _
CE S J
- tSSC jam HEC
CS
\ A
2
_ tsAC =i thsc
R/C-———-———fli¥ [
- t
HRC
X j( X
™ *HAC JV
STS
"‘tDSC tC
HIGH IMPEDANCE
0B11-DBO
FIGURE 4. Convert start timing.
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tHRR

K
ol
R

tHAR -IX

DAYTON, OHIO 45444

STS
~—=t typ
HIGH / DATA >__
DB11-D -—
B0 IMPEDANCE I\ VALID ™
tDD | tHL
FIGURE 5. Read cycle timing.
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5V
3 ko
DBNC * gI_ - DBN
T T
LOGIC 1 TO HIGH-Z LOGIC 0 TO HIGH-Z
FIGURE 6. Load circuit for output float delay test.
5V
3 ko
i S 5
% T T™"
HIGH-Z TO LOGIC 1 HIGH-Z 70 LOGIC ©
FIGURE 7. Load circuit for access time test.
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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.

4.  QUALITY ASSURANCE PROVISIONS

4.1 Ssampling and inspection. Sampting 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 additionat 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) Ta = +125°C, minimum

b. Interim and final electrical test parameters shall be as specified in table 11 herein, except interim
electrical parameter tests prior to burn-in are optional at the discretion of the manufacturer.

c. Internal visual inspection shall be in accordance with method 2017 of MIL-STD-883.

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, and 6 in table 1, method 5005 of MIL-STD-883 shall be omitted.
c. Subgroups 7 and 8 tests shall verify the truth table on figure 2.

4.3.2 Groups C and D inspection.

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) T, = +125°C, minimum.

A
(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.
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TABLE 1I. Electrical test requirements.

MIL-STD-883 test requirements Subgroups
(per method 5005,
table I)

Interim electrical parameters 1

(method 5004)

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

Group A test requirements 1,2,3,7,8,9
(method 5005) 10%%, 11%k
Group 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 Llimits specified in table I.

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. Replaceability is determined as follows:

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 M38510/14005, 06BXX.

6.3 Configuration control 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 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) 296-6022.

6.5 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or telephone (513)
296-5375.

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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