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1. SCOPE

1.1 Scope. This drawing describes device requirements for class H hybrid microcircuits to be processed in
accordance with MIL-H-38534.

1.|:J e 02 768 QlXA" U ). The complete PIN shall be as shown in the following example:

5962-B7687 01 X X
1 | |
Drawing number Device type Case outline Lead finish
(see 1.2.1) (see 1.2.2) (see 1.2.3)

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

Device type Generic number Circuit_function Accuracy (1.0 L$B)
foy] HSLC~-8920A, RDC14505-638 400 Hz resolver to digital converter 2.6 arc minutes
02 nusDC- 8920, RDC14505 639 400 e resolver to digital converter 24.0 wrc minutes
03 RDC14505-641 400 Hz resolver to digital converter, £2.6 arc minutes
6 volt input

1.2.2 (ase outline(s). The case outline(s) shall be as designated in MIL-STD-1835 and as follows:

Qutline letter Descriptive designator Terminals Package style
X See figure 1 36 bual-in-line
Y See figure 1 36 buat-in-Lline

1.2.3 Lead finish. The Lead finish shall be as specified in MIL-H-38534. Finish letter "X" shall not be marked on
the microcircuit or its packaging. Tha “X* designation is for use in specifications when lLead finishes A, B, and C
are considered acceptable and interchangeable without preference.

1.3 Absolute maximum ratings. 1/

Supply voltage (Vs) ................... +18 V dc

Logic input voltage (VL) ................ +15 V dc
Reference input . . . . . . . L L0000 L. oL 130 V rms
Digital inputs . . . . . . . . ... .00 0., 0.3 ¥V dc to i
Power dissipation (P)) . . . . . . ... ... ..., 270 ¥ 2/
Storage temperature range . . . . . . . . . . . . . . . . -65°¢C to +150°C
Lead temperature (soldering, 10 seconds) . . . . . . . . +300°¢C

Thermal resistance, junction-to-case (0 I IR 8.0°C/W
Thermal resistance, junction-to-ambient EO ITLAE I 28°C/w
Junction temperature (T,) . . . . . ... ... ..... 150°¢

1.4 Recommended operating conditions.

Supply voltage (Vs) ................... +11 V dec to +16.5 V de¢
Logic input voltage (V) . . .. ... ......... +4.5 V dc to +15 ¥V supply
Ambient operating temperature range (T,)) . . . . . . .. -55°C to +125°C

~

1/ Stresses above the absolute maximm rating may cause permanent damage to the device. Extended operation at the
maximum levels may degrade performance and affect reliability.
2/ Power dissipation applies up to Ta= +125°C.
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2.1 Government specification and standards. Unless otherwise specified, the following specification and standards
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-H-38534 - Hybrid Microcircuits, General Specification for.
STANDARDS
MILITARY

MIL-5TD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-1835 - Microcircuit Case Outlines.

(Copies of the specification and standards 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 Iltem requirements. The individual item requirements shall be in accordance with MIL-H-38534 and as specified
herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL-H-38534 and herein.

3.2.1 cCase outline(s). The case outline(s) shall be in accordance with 1.2.2 herein.

3.2.2 Terminal connectiocns. The terminal connections shall be as specified on figure 2.

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

3.2.4 Digital angle outputs. Digital angle outputs shall be as specified on figure 4.

3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical performance
characteristics are as specified in table 1 and shall apply over the full specified 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 I.

3.5 Marking. Marking shall be in accordance with MIL-H-38534. The part shall be marked with the PIN listed in 1.2
herein. In addition, the manufacturer's PIN may also be marked as listed in QML-38534 (see 6.6 herein).

3.6 Manufacturer eligibility. In addition to the general requirements of MIL-H-38534, the manufacturer of the part
described herein shall maintain the electrical test data (variables format) from the initial quality conformance
inspection group A lot sample, produced on the certified line, for each device type listed herein. The data should
also include a summary of all parameters manually tested, and for those which, if any, are guaranteed. This data
shatl be maintained under document revision level control by the manufacturer and be made available to the preparing
activity (DESC-EC) upon request.

3.7 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 QML-38534 (see 6.6 herein). The certificate of compliance submitted to
DESC-EC prior to listing as an approved source of supply shall affirm that the manufacturer's product meets the
requirements of MIL-H-38534 and the requirements herein.

3.8 certificate of conformance. A certificate of conformance as required in MIL-H-38534 shall be provided with
each lot of microcircuits delivered to this drawing.
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TABLE 1. Electrical performance characteristics.
Test Symbol Conditions 1/ |Group A Device Limits uUnirx
" _ " ~55°C = T, = +125°C subgroups |type | |
0 0 "5962-8768/0LXA"] lmgss otherw%se specified | ] |
, Min Hax
Resolution control 14 bits fail/pess 7,8 ALl |
]
Output accuracy Measured at angles of 0, 7,8 ALl 27
15, 30, 45, 60, 75, 90,
105, 120, 135, 150, 165,
180, 225, 270, and | | I
| 315 degrees | | | |
. 1. e ] ] d 1
Reference Input
T - | - ) T [
Input voltage range Vin 4,5,6 AlL 4.0 130 | V rms
1
| | ]
carrier frequency | 4,5,6 ALL 360 1000 | Hz
]
Input impedence 3/ Iinrep  1Single ended 4,5,6 ALl 250 k2
I
Differential | 560
|
Common mode voltage 3/ |V yoeo | 4,5,6 AlLL -210 | 210 v(pk)
ran | |
Signal Input
I [ I
Common mode range 3/ Veusic 4,56 ALl ~-60 60 vipk)
Input impedence 3/ Iinsig | Differential 4,5,6 ALL 46 kQ
Line to Line 23
Each line to ground 23
Line to Line input Vigt-L 4,5,6 o;,02 10.62 12.98 V rms
voltage
|
03 | 5.40 6.60
1 | | ] |
See footnotes at end of table.
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0 0 "5962-8768701LXA D LT T

Electrical performance characteristics - Continued.

|
|Group A

| [ I |
Test | symbol | Conditions 1/ |pevice | Limits | unit
| | -55°¢ = T, = +125°C |subgroups |type | |
] | uniess otherwise specified | ] i | |
| | | | | win | max |
l | | | l | |
Digital Outputs (Bits 1 through 14 and (B)
I
Drive capability VoL Logic 0, 1 TTL load | 1,23 AlL 0.4 Y dc
at -1.6 mA I
| | | | | |
I | | | ! |
VOH Logic 1, 10 TTL load | 1,2,3 ALl 2.8 V de
at 0.4 mA |
|
1y High impedence Load | 1,2,3 | AL | -1.0 | -10 | A
] ] | | | |
| I I I
Converter busy |cB |Positive pulse | 9,10,11 ALL | 0.5 2.0 s
| | ] |
Analog output
I
AC error e |For £1.0 LSB change, near 4,5,6 ALl 12.8 19.2 mvV rms/LSB
] |null to ground
] |
|
DC velocity voltage 0 |At 2.1 rps 4,5,6 AlLL 0.8 1.2 V de
| 1 | |
| I I I
Filtered dc error |E {rer + LSB of error 4,5,6 ALl -1.2 0.8 V dc
| ]
I |
Velocity &/ |v |Full scale max, positive 4,5,6 ALL 3.72 5.70 v dc
| |direction
| |
| |Ful( scale max, negative | 4,5,6 AlL -3.73 -5.70 V de
| |direction |
| | |
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
| | I
Test Symbo Conditions 1/ |Group A |pevice | Ltimits | umit
(] [ "5962-8768701XA"[] [ [1 -55°C = T, = +125°¢C subgroups [type | !
untess otherwise specified i | | |
| | Min | max |
| i ]

pigital Inputs (iiﬁ, EN 1 through 6, EN 7 through 14, and digital bits 1 through 14 vwhile operating in CT mode)

| | |
Voltage inputs Vi ilogic O, v = 5.0 V dc 1,2,3 All 1.5 V dc
Vin Logic 1, ¥, = 5.0V dc 1,2,3 AlL 3.5 | | ¥ dc
]
I
Loading L 00 |internal pull up 1,2,3 AL -1.0 -10 | pa
Inhibit s/ | 7,8 ALL
| | |
Enable bits 1 6/ €M 7,8 AL | | |
through 6 I I I
1 ]
|
Enable bits 7 6/  |EL 7,8 AlL i
through 14 ]
|
|
Set 7/ s 7,8 Al |
- ] | i
Power Supplies
~ [
Supply current Ig Logic = 0, Vg = +16.5 V de 1,2,3 ALL | 25 | mA
| ]
| 1
Logic supply current 11, v, =415 ¥ de 1,2,3 | ALt | | 1.0 | mA
] ] ] | ]

i/

N
~

+11 ¥V dc % Vg S +16.5 ¥ dc and +4.5 V dc S V| S +15 ¥ supply.
Output accuracy for device types 07 and 03 is £2.6 arc minutes 21.D L5B and output accuracy for device type 2 is
4.0 arc minutes 1.0 158,
Parsmeter shall be tested as part of device initial characterization and after design and process changes.
Parameter shall be guaranteed to the limits specified in table I for Lots not specifically tested.

Test is performed at full speed of 10 rps. —_
Test should verify no digital angles change white I is logic 0 and analog input is rotating.
Test should verify logic O enables, logic 1 high impedance.
/ Test should verify logic 0 for use in CT mode.
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Case outline X.

[ [0 "5962-8768701XA"0) U [J

— ] f—— . 005 —— .090
=1328 1.700 =.00S r 9%
~ ™
QOCO0QOOCQO0QOUOO0CUQQUD
36 19 I
775
: .600
£,005 TOP VIEW +.005
1 i8 i
iooooooooooooooooo
_ \
\_ DOT IDENTIFIES PIN 1
.08 RAD
TYP
. 1.835 £.005 -
.210 015 MAX
SIDE VIEW
* MAX \\ {—-

—o l-t— 018 DIA

.250 ' i
MIN SEATING
__________________ | PLANE
} .100 TYP.
NONCUMULAT IVE -035pTAD

4

TYP
Inches mm | Inches mm
.005 0.13 | .100 2.54
.010 0.25 | .210 5.33
.015 0.38 | .250 6.35
.018 0.46 | .600 15.24
.055 1.40 | 775 19.68
.086 2.18 | 1.700 43.18
.0%0 2.29 | 1.895 48.13
NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
3. Lead identification numbers are for reference only.
4. Lead spacing dimensions apply only at seating plane.
FIGURE 1. Case outline(s).
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Case outline Y.

0 (] "5962-8768701XA"[] [] [

FIGURE 1.

Case outline(s) - Continued.
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[ [0 "5962-8768701XA"0) U [J

Case outline Y - Continued.

2. Pin numbers are for reference only.

} Symbol Millimeters Inches
{ Min Max I Min I Max
A 5.33 { 0.210
b - } 0.41 j 0.51 ! 0.016 0.020
c 0.41 } 0.51 1 0.016 0.020
0 i 48.26 l 1.900
I E L i 20.32 l % 0.800
e 2.54 BSC 0.100 BSC
eA 15.11 15.37 0.595 0.605
{ L 1 6.10 ! 6.60 0.240 0.260 %
= Q l ! 0.72 0.030 {
{ s1 l 2.18 I 2.44 ! 0.086 I 0.096
1 X { 43.18 BSC { 1.700 BSC
NOTES:
1. This item was designed using inch-pound units of measurement.

In case of problems involving conflicts

between the metric and inch-pound units, the inch-pound units shall rule.

3. Lead clusters to be located within (£0.005) 1.27 mm of case center line.

FIGURE 1. Case outline(s) - Continued.
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0 0 "5962-8768701XA"1] [ [
I Device ALL Device ALL
type | type
Case X and Y I Case Xand Y
outline outline
Terminal Terminal symbol Terminal Terminal symbol
number number |
1 $1 19 RH (Ref. High) :
2 s2 20 | RL (Ref. Low) II
3 $3 21 ! N.C.
4 S4 22 E (Filtered DC Error Out) |
5 Bit 1 MSB 23 o (Analog velocity out) !
6 Bit 2 24 CB (Converter busy)
7 Bit 3 25 EN 7-14 (Enable, Bits 7 to 14)
8 Bit 4 26 EN 1-6 (Enable, Bits 1 to 6)
9 Bit 5 27 e (AC Error Out)
10 Bit 6 28 | ¥_ (Logic Voltage Input) |
1 Bit 7 29 || GND |
2 Bit 8 30 | s
13 Bit 9 " Ge (Gain Control)
14 Bit 10 32 +15 V (Power Supply In)
15 Bit 11 33 INH iinhibit)
16 Bit 12 34 V (Internal DC REf.)
17 Bit 13 35 BC (Buffered Cos)
18 Bit 14 LSB 36 BC (Buffered Sin)
NOTE: BS and BC pins are used in other applications.
FIGURE 2. Terminal connections.
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. 0 0O "5962-8768701XA"0 O O
REF SIGNAL INPUT
RH  RL
GAIN
CONTROL T T
Ge REFERENCE
CONDITIONER
] e AC ERROR
o [ NEAR NULL
2 RESOLVER HIBH ACCRUACY
CONTROL DEMOBULATOR ERROR PROCESSOR DC_ERROR
54 zé CONDITIONER TRANSFORHER ERROR | AND VOLTAGE [ B NEAR NULL
VoL TAGE|  CONTROLLED
USCILLATOR | o & DC ANALOG
VELOCITY
v oT 8
4L g.5 710 2.0
14 BIT ufeaIP DORM s
DELAY DOMN-LEVEL
UP DOMN COUNTER 0.2 us NOM SHIFTER
(CONTAING ANGLE &) T qID; ?—~CB CONVERTER
.y LOGIC
< YL voLTasE
7 L
INHIBIT T
14 BIT TRANSPARENT LATCH T 0 TRANSPARENT D
NSPAR -<_< INH INHIBIT
UP-LEVEL
I ! SHIFTER
DOMN-LEVEL SHIFTERS DOMN-LEVEL SHIFTERS
AND
THREE-STATE BUFFERS THREE-STATE BUFFERS ), INTERNAL POKER
= -] 15 ¥ d
. 5 de REF V CONDITIONER | < «
! ! l ‘ (+17 ¥ dc NOMINAL)
3 =] =
ENABLE BITS 1706 BITS 7 T0 14 ENABLE
AN /
hd
PARALLEL DIGITAL OUTPUT §
FIGURE 3. Block diagram.
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[ [0 "5962-8768701XA"0) U [J

CONTROL TRANSFORHMER MODE

GAIN
CONTROL
Ge
HIGH SIN -0 uf
RESOLVER ACCURACY .
INPUT CONTROL L
TRANSFORMER
INTERNAL
DC REFERENCE
—————
UP DOWN
COUNTER
TRANSPARENT
LATCH

THREE-STATE THREE-STATE

BUFFER BUFFER
/ : : N\ VAN

EN 1-6 EN 7-14 K

BITS BITS
1-6 7-14

FIGURE 3. Block diagram - Continued.
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0 [0 "5962-8768701XA"0 0 [

l | |

| Bit Degrees/bit Minutes/bit |

: |

| 1 msB 180 10,800

I

| 2 90 | 5,400

I |

| 3 45 2,700

I

- 22.5 1,350

|

| s | 11.25 | 675 |

| I | |

| 6 5.625 ] 387.5

I |

| 7 2.813 | 168.75

I |

| 8 | 1.405 | 84.38

| I |

| 9 |  0.70%1 [ 42.19

| I I

| 10 | 0.3516 | 21.09

I | I

| 1 |  0.1758 | 10.55 |

I | | I

| 12 [ 0.0879 | 5.27 |

| | | |

| 13 | 0.0439 | 2.64 |

I I [ |

| 14 LsB | 0.0220 | 1.32 |

| | | I
FIGURE 4. Digital angle outputs.
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TABLE 1I. Electrical test requirements.

MIL-H-38534 test requirements Subgroups

[0 [0 "5962-8768701XAI'] O I (in accordance with

MIL-H-38534, group
A test table) |
|

Interim electrical parameters 1,4,7,9

I
Final electrical test parameters 1%,2,3,4,5,6,7,8,9,10, |
| 1" |
| |
| Group A test requirements 1,2,3,4,5,6,7,8,9,10, |
| 11 !
| I
! | |
| 6roup ¢ end-point electrical 11,2,3,4,5,6,7,8,9,10, |
| parameters 111 ]
I |

* PDA applies to subgroup 1.
4. QUALITY ASSURANCE PROVISIONS
4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with MIL-H-38534.
4.2 Screening. Screening shall be in accordance with MIL-H-38534. The following additional criteria shall apply:
a. Burn-in test, method 1015 of MIL-STD-883.

(1) Test condition A, B, C, or D. The test circuit shall be maintained by the manufacturer under document
revision level control and shall be made available to either DESC-EC or the acquiring activity upon
request. Also, the test circuit shall specify the inputs, outputs, biases, and power dissipation, as
applicable, in accordance with the intent specified in test method 1015 of MIL-STD-883.

(2) T, as specified in accordance with table I of method 1015 of MIL-STD-883.

b. Interim and final electrical test parameters shall be as specified in }able I1 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 MIL-H-38534 and as
specified herein.

4.3.1 Group A inspection. Group A inspection shall be in accordance with MIL-H-38534 and tests shall be as
specified in table 1I herein.

4.3.2 Group B inspection. Group B inspection shall be in accordance with MIL-H-38534.
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. 4.3.3 Group € inspection. Group C inspection shall be in accordance with MIL-H-38534 and as follows:
0 [ "59é,2—876§§UIXA aog
—a. End-point etectricat parameters shall be as specified in table II herein.
b. Steady-state Life test, method 1005 of MIL-STD-883.

(1) Test condition A, B, C, or D. The test circuit shall be maintained by the manufacturer under document
revision level control and shall be made available to either DESC-EC or the acquiring activity upon
request. Also, the test circuit shall specify the inputs, outputs, biases, and power dissipation, as
applicable, in accordance with the intent specified in test method 1005 of MIL-STD-883.

(2) T, as specified in accordance with table I of method 1005 of MIL-STD-883.

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

4.3.4 Group D inspection. Group D inspection shall be in accordance with MIL-H-38534.

5. PACKAGING
5.1 Packaqing requirements. The requirements for packaging shall be in accordance with MIL-H-38534.
6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit
applications (original equipment), design applications, and logistics purposes.

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. 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 Llist
will be used for coordination and distribution of changes to the drawings. Users of drawings covering
microelectronics devices (FSC 5962) should contact DESC-EC, telephone (513) 296-6047.

6.5 comments. Comments on this drawing should be directed to DESC~EC, Dayton, Ohio 45444, or telephone
(513) 296-5373.

6.6 Approved sources of supply. Approved sources of supply are Listed in GML-38534. Additional sources will be
added to GML-38534 as they become available. The vendors listed in QML-38534 have agreed to this drawing and a
certificate of compliance (see 3.7 herein) has been submitted to and accepted by DESC-EC.
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