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1. SCOPE

1.1 Scope. This drawing forms a part of a one part - one part number documentation system (see 6.6 herein). Two
product assurance classes consisting of military high reliability (device classes @ and M) and space application
(device class V), and a choice of case outlines and lead finishes are available and are reflected in the Part or
Identifying Number (PIN). Device class M microcircuits represent non-JAN 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". When
available, a choice of Radiation Hardness Assurance (RHA) levels are reflected in the PIN.

1.2 PIN. The PIN shall be as shown in the following example:

5962 - 94641 _01 _T_ R X
| | I |
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)
\ / (see 1.2.3)
\/

Drawing number

1.2.1 RHA designator. Device class M RHA marked devices shall meet the MIL-1-38535 appendix A specified RHA levels
and shall be marked with the appropriate RHA designator. Device classes @ and V RHA marked devices shall meet the

MIL-1-38535 specified RHA levels and shall be marked with the appropriate RHA designator. A dash (-) indicates a
non-RHA device.

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

Device type Generic_number Circuit function
o1 145146-2 4-bit data bus input phase locked Lloop

frequency sythesizer

1.2.3 Device class designator. The device class designator shall be a single Letter identifying the product
assurance level as follows:

Device class Device requirements documentation

M Vendor self-certification to the requirements for non-JAN class B
microcircuits in accordance with 1.2.1 of MIL-STD-883

Qor V Certification and qualification to MIL-I-38535

1.2.4 Case outline{s). The case outline(s) shall be as designated in MIL-STD-1835 and as follows:

Qutline letter Descriptive designator Terminals Package style
R GDIP1-T20 or CDIP2-T20 20 pual-in-line

1.2.5 Lead finish. The lead finish shall be as specified in MIL-STD-883 (see 3.1 herein) for class M or
MIL-1-38535 for classes @ and V. Finish letter "X" shall not be marked on the microcircuit or its packaging. The "X"

designation is for use in specifications when lead finishes A, B, and ¢ are considered acceptable and interchangeable
without preference.
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1.3 Absolute maximum ratings. 1/ 2/

Supply voltage range (VDD) e e e e e i i i e i - .. .-0.5Vdc to +10.0 V dc
Input or output voltage, dc or transient (VIN' VOUT) . -0.5 vdc to Voo +0.5 v dc
Input or output current, d¢ or transient (IIN, IOUT) . 210 mA

Supply current Uppr Igg)? - - - - . I X e 1Y

Power dissipation ?P ) . . e . . ... ... . 500 muW

Storage temperature range . . . . . e e e 4« - - . =65°C to +150°C

Lead temperature (soldering, 8 seconds) . . . . . . . . +260°C

Junction temperature (TJ) . e e e e e e . .. . #175°%C

Thermal resistance, junction-to-case (CU ) . . . . . . See MIL-STD-1835
Thermal resistance, junction-to-ambient ECUA) . . - . . ¥50%C/W

1.4 Recommended operating conditions. 2/

Supply voltage range (VDD) e s e e e e e e oo .. .30Vdcto9.0Vde
Ambient operating temperature range (TA) o« - o . . . =55°C to +125°C

2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, bulletin, and handbook. Unless otherwise specified, the following
specification, standards, bulletin, and handbook 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-1-38535

Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

MIL-STD-973 - Configuration Management.
MIL-STD-1835 Microcircuit Case Qutlines.

BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).
HANDBOOK
MILITARY
MIL-HDBK-780 - Standardized Military Drawings.
(Copies of the specification, standards, bulletin, and handbook required by manufacturers in connection with

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

1/ stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation at the
maximum levels may degrade performance and affect reliability.
2/ AlL voltage values referenced to Vgs
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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 1Item reguirements. The individual item requirements for device class M 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. The individual item requirements for device classes Q and V shall be in accordance with MIi-~1-38535, the
device manufacturer's Quality Management (QM) plan, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL~-STD-883 (see 3.1 herein) for device class K and MIL-I-38535 for device classes @ and V and herein.

3.2.1 Case outline(s). The case outline(s) shall be in accordance with 1.2.4 herein.

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

3.2.3 Block diagram. The block diagram(s) shall be as specified on figure 2.

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise specified
herein, the electrical performance characteristics and postirradiation parameter Limits 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 defined in table I.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. Marking for device class M shall be in
accordance with MIL-STD-883 (see 3.1 herein). In addition, the manufacturer's PIN may also be marked as Listed in
MIL-BUL-103. Marking for device classes Q and V shall be in accordance with MIL-I-38535.

3.5.1 Certification/compliance mark. The compliance mark for device class M shall be a "C" as required in
MIL-5TD-883 (see 3.1 herein). The certification mark for device classes Q and V shall be a "QML" or "Q" as required
in MIL-I1-38535.

3.6 certificate of compliance. For device class M, 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 6.7.2 herein). For device
classes Q and V, a certificate of compliance shall be required from a GML-38535 listed manufacturer in order to supply
to the requirements of this drawing (see 6.7.1 herein). The certificate of compliance submitted to DESC-EC prior to
listing as an approved source of supply for this drawing shall affirm that the manufacturer's product meets, for
device class M, the requirements of MIL-STD-883 (see 3.1 herein), or for device classes Q and V, the requirements of
MIL-1-38535 and the requirements herein.

3.7 certificate of conformance. A certificate of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) or for device classes Q and V in MIL-1-38535 shall be provided with each lot of microcircuits delivered to
this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-EC of change of product
(see 6.2 herein) involving devices acquired to this drawing is required for any change as defined in MIL-STD-973.

3.9 Verification and review for device class M. For device class M, 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.

3.10 Microcircuit group assignment for device class M. Device class M devices covered by this drawing shall be in
microcircuit group number 110 (see MIL-1-38535, appendix A).

4. QUALITY ASSURANCE PROVISIONS

4.1 Sempling and inspection. For device class N, sampling and inspection procedures shall be in accordance with
MIL-STD-B83 (see 3.1 herein). For device classes Q and V, sampling and inspection procedures shall be in accordance
with MIL-I-38535 and the device manufacturer's QM plan.
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TABLE 1. Electrical performance characteristics.
. I I I I ] I
Test | Symboti | Conditions 1/ 2/ | Vo, | Group A | Limits 3/ | Unit

| -55°C = T, = +125°C | subgroups |

| unless otherwise specified | |

| | Min | Max

| ] |

I f [

Power supply voltage range Vop ! - 1,2,3 | 3 | 9 v

il ]

' | | | I | |
Dynamic supply 4/ 5/ | Igq | fiy = 0SCpy = 10 MHz, | 3.0 | 4,5 | =3 | mA
current | 1 VP ac coupled sine wave |

| R =128, A =32, N = 128 6 -3.7 |
| i
| 5.0 4,5 -8 |
I |
I | 6 -10
I |
| 9.0 |___ 4,5 -24
| 6 -30
_ | | | ! I |
Quiescent supply 5/ | 1gg | Viy = (Fpp/0SCp) = vppor | 3.0 | 1,3 ] -800 | A
current (not including | | Vggr Igyr = O HA
putl-up current | | R”'= 123, A =32, N=128, 2 -1600
component) | R, N counter = location O,
| ¢R, ¢V and LD = high 5.0 1.3 -1200
| [
| 2 | -2400
| |
| 9.0 |__ 13 | -1600
l | J 2 -3200
| I I ! I | |
Input voltage &/ 5/ [ Vin | Input ac coupled sine wave | --— | 4,5,6 | 500 | | mVpp
CFpgr 0SCpy) | | | ! | I
| ! | | [
| | | ! I [
Low level input 5/ 6/ [ Vi | Vouyr 221V | 3.0 | 4,5,6 | | o] | v
voltage (f;,, 0SCp\) | ) J i
| | |
| | Vour 3.5V 5.0 0 [
| |
| | Voyr 6.3 v 9.0 0.25 J|
| |
| I | I
High Llevel input 5/ 6/ [ Vg | Voyr=0.9 v 3.0 | 4,56 3.0 | v
voltage (f;., 0SC;,) } | | ] |
I ! I | I I
| | Voyr 1.5V | 5.0 | | 5.0 | |
| I | | | |
| | I | I [
| | Vour 2.7V | 9.0 | 8.75 | |
| l | | | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| T | I T
Test Symbol | Conditions 1/ 2/ | v, | Group & | Limits 3/ | unit
| -55°C = T, = +125°C | subgroups | |
unless otherwise specified | | |
| | Min Max |
1 ] |
| ! | |
Low level input voltage 5/ | ViL Voyp = 0.5 vV oor 3.0 | 4,5,6 | ] 0.9 v
(all other inputs) | Vour = Vpp ~ 0.5 V ] ] | |
|_5.0 1.5
9.0 2.7
|
High level input 5/ Vin Vour £ 0.5 Vor 3.0 4,5,6 2.1 v
voltage (all other | Vour Vop ~ 0.5 V
inputs) 5.0 3.5
9.0 6.3
Input leakage current 5/ I1n Vin = Voo 9.0 | 1 | 0.1 MHA
(all inputs except f, | |
0SC ;) | 2 1.0
3 0.3
I
Input current 5/ | Ity Vin = Vpp ©F Vg 2.0 1 21 225 HA
(frpy, OSCp)
2 1 222
! |
| I
l ’ ] 3 1 I 50
| | ! I
Input leakage current 5/ | I, | Vi = Vs 9.0 | 1 | -0.1 LA
(all inputs except ] } | i
finr OSCp) | | - | 1.0 |
| s | o3 |
! | I | ! !
Low level output 5/ VoL | Ioyr = O A, Vi = Vg 3.0 | 1,2,3 | | 0.9 jv
voltage, 0SCoyt i | |
| |_5.0 1.5
I | 5.0 2.7
) ! | | ! | |
High level output 5/ | Vou | Igyr = O pA, Vin = Vs [_3.0 | 1,2.3 | 2.1 | f v
voltage, 0SCq;r | | | | |
] |_5.0 3.5
1 | 9.0 6.3
J | | | | |
Low level output 5/ | VoL | Iogyr = O A, |_3.0 | 1,23 | | 0.05 | v
voltage, all other | Viy = 0 ¥ or vy, | | |
outputs } |_5.0 | | 0.05 |
l AAAJ 9.0 | I 0.05 l
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ 2/ | Vvpp | Group A | Limits 3/ | Unit
-55°C = T, = +125°C | subgroups |
unless otherwise specified |
Nin | Max
]
[ ]
High level output 5/ Vou Iour = O HA 3.0 1,2,3 2.95 | v
voltage, all other [
outputs 5.0 4.95
9.0 8.95
|
Low level sinking current, Ig, | Vour = 0.3V 3.0 1 i 1.10 | mA
modulus control i i
| 2 1 066
l | [
| | 3 ] 1.30
| | !
Low level sinking current, | I Vour = 0-4 V 5.0 1 1.70 mA
modulus control
2 1.08 |
!
3 1.90
Vour = 0.5 v 9.0 |__ 1 3.30
| J J
i 2 2.10 |
| I
i 3 3.80 |
! !
High Level sourcing I Ion | Voyp = 2.7 ¥ | 3.0 | 1 -0.50 mA
current, modulus control | | | |
[ | | | 2 -0.30
I J | |
I I { | 3 -0.60 |
| | ! | I
] | Vour = 4-6 v | 5.0 | 1 | -0.75 | |
| | [ I I |
| I e e |
| 3 -0.90 |
| |
| Vour = 8.5 V 9.0 1 -1.25 | {
| l l
| 2 -0.80 | !
| | |
| 3 -1.50 {
I I
Low level sinking current, | IoL Vour = 0.3 v | 3.0 | 1 0.20 | mA
lock detect | [ i
I | 2 0.15 1
| | l
1 | | 3 | o025 |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ 2/ Voo Group A Limits 3/ Unit
-55°C = T, = +125°C subgroups
unless otherwise specified
Min Hax
Low level sinking current, IoL | Vour = 0.4 v 5.0 1 | 0.51 | mA
Lock detect | | |
| 2 0.36
I
3 0.64
VOUT =0.5Vv 2.0 1 1.00
I
2 0.70
3 1.30
High level sourcing 1 v, =2.7V 3.0 1 ~-0.20 mA
current, lock detect o1 ot |
| | ] 2 -0.15
I I |
3 -0.25
Vour = 4.6 V 5.0 1 -0.51
(
2 -0.36
I 3 -0.64
I
| | VOUT =85V 9.0 1 -1.00
I |
} 2 -0.70
|
I | 3 | _-1.30
| I !
Low level sinking current, | I, | Voyr = 0-3 v | 3.0 1 ] 0.20 mA
other outputs | J
| 2 0.15
|
| 3 0.25
|
| Vouyr = 0.4 V 5.0 1 0.51
2 0.36
3 0.64
| VOUT =05v 9.0 1 1.00
| 2 0.70
|
| ] 3 1.30
See footnotes at end of table.
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TABLE 1.

Electrical performance characteristics - Continued.

I I | !
Test | Symbol | Conditions 1/ 2/ | Vpy | Group A Limits 3/ | unit
-55°C = T, = +125° | subgroups
unless otherwise specified
Min Max
High Level sourcing | Ioy Vour = 2.7 V 3.0 1 -0.20 mA
current, other outputs |
2 |__-0.15
!
| 3 -0.25
|
Vou = 46 V 5.0 |___1 -0.51
I |
2 -0.36
3 -0.64
VOUT =8.5V 9.0 1 ~1.00
I
| 2 -0.70
|
! 3 -1.30
f
Output leakage current, 1oz i Yout = Vpp ©r VSS' 9.0 1 -0.1 +0.1 HA
PDout | | output in off state
I | 2 [ 1.0 | +.0 }
I | I |
[ 3 | -0.3 | +0.3
| I I
Input capacitance Cin 5/ 1/ -=- | 4,5,6 | 15 | pF
_ I
Output capacitance Cour | 3-state 35/ 7/ 9.0 4,5,6 j 15 pF
I
Input frequency 4/ 5/ | fin R=8,A20, N238, 3.0 | 4,56 6 MHz
(fy OSCp) | Vin = 500 mV,, ac coupled
square wave, see figure 3 5.0 | 4,6 ] | 15 |
I I | I
I 5 13
| 9.0 4,6 15
I
| s | 13
I I
| RZ28, Az0, N=38, | 3.0 4,6 1 12
| Viy = 1 Vpp ac coupted | |
' | square wave, see figure 3 5 I I 7 I
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

I il 1 I
Test Symbol Conditions 1/ 2/ | Vp, Group A Limits 3/ Unit
-55°C = T, = +125°C | subgroups
unless otherwise specified
Min Max
Input frequency 4/ 5/ fin R=28 A20, N28, 5. 4 20 MHZ
(fIN, OSCIN) ViN = 1 Vpp @c coupled |
square wave, see figure 3 | 5 |15
I I
6 1 22
|
9. 4 | 21
I
5 | 20
|
| é ] 22
I I
R=8, Az0, Nz 8, 3.0 | 4 | 12
Vin = Vpp to Vgg d? coupled | | |
square wave, see figure 3 S 8
I
] 13
5. 4,5 22
| [-) 25
l
} 9. 4,56 25 }
|
Propagation delay, fIN to toi e See figure 4 5/ | 3. | 9 | | 110 | ns
modulus control | | ] [ |
I tPHL % 10,11 120
i 5. 9 60
i | 10,11 70
|
I | 9. 9 35
I
| | | [ 18,11 45 |
_ ! I I ! !
Output pulse width, | tus | see figure & 5/ | 3.0 | 9 25 200 ns
Y ¢y, and LD with | | |
fq in phase with f, | I | 10,11 20 260
| I I
! | 5. 9 20 100
I
| | 10,11 15 125
| I
I | | 9. 9 10 70
J I
| | | | 10,11 ) 5 ] 80 |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| { |
. Test | symbol | Conditions 1/ 2/ | vp, Group A Limits 3/ | unit
| | -55°C = T, = +125°C subgroups
unless otherwise specified
Min Max
Output transition time, tH See figure 4 5/ 3.0 9.10,11 115 ns
modulus control
5.0 9 60
10,11 75
9.0 9 40
| | | | 10,11 | | 60 |
I J [ I I 1 I
OQutput transition time, TrHL See figure 4 3/ 3.0 9 60 ns
modulus control
10,11 70
5.0 9 34
10,11 45
9.0 9 30
| ] 1l 10,11 | | 38 !
A I | ! ! I ]
Maximum output transition tyine See figure 4 s/ 3.0 9 180 ns
time, lock detect
traL 10,11 220
5.0 9 90
10,11 130
9.0 9 70
I 10,11 } } 100 {
Maximum output transition | ty ., See figure 4 5/ | 3.0 | 9 | | 160 | ns
time, other outputs i | | [ ]
TIHL 10,11 175 |
I
5.0 9 80 |
|
10,11 100
9.0 9 60 |
I
| | J | 10,11 | | 65 |
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

Test Symbot Conditions 1/ 2/ } Voo | Group A { Limits 3/ { Unit
~55°€C = T, = +125°C subgroups | |
unless otherwise specified
i Min Max
I
Setup time, data to ST toy See figure 4 5/ l 3.0 9,10,11 10 ns
5.0 | 10 !
9.0 | 10
Hold time, address to ST ty See figure 4 5/ 3.0 9,10,11 25 ns
| _5.0_| 20
I 9.0 } 15
Setup time, address to ST toy See figure & 5/ 3.0 } 9,10,11 40 | ns
| 5.0 : 30 |
9.0 I 25
Hold time, data to strobe | ty | See figure 4 5/ 3.0 | 2,10,11 25 ns
| 5.0 20
3.0 15
Input pulse width, ST t"(H) See figure 3 5/ 3.0 9,10,11 40 | ns
| 5.0 35 }
] 9.0 25 | I

1/ ALL 9.0 V test are performed at Vpp = 6.75 V and Vgg = -2.25 V (except IIL (pull down): Vop = 7.0v,
Vgg = 2.0 V) in lieu of Vpp = 9.0V, Vgg = 0 V because test equipment Limitations.

2/ ALl 9.0 V tests reguiring a square wave input which are specified with the amplitude of V.. to Voor
are tested with a B.5 V peak to peak square wave equal to Vgg + 0.25 V and Vpp — 0.25 V because o? test
equipment Limitations.

3/ The Limiting terms "min" (minimum) and "max" (maximum) shall be considered to apply to magnitudes only.
Negative current shall be as defined as conventional current flow out of a device terminal.

4/ Test requiring a sine wave input are tested using square wave of the specified amplitude and frequency due to
test equipment Limitations.

v
~

Oscillator output CL = 20 pF.

I
~

Input dec-coupled square wave.

7/ 1f not tested, shall be guaranteed to the limits specified in table I herein.
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Device type 01
Case outline R
Terminat Terminal symbol
number
1 byl
2 00
] e |
I B |
I |
I 6 I Voo
0sCyy }
8 0SCqyrt
9 AD
10 Al
1 A2
12 ST
13 LD
14 MODULUS CONTROL
15 Ty
16 v
17 PR
18 fa
19 D3
20 D2

FIGURE 1. Terminal connections.
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asc INA_K— 12 BIT =~ R COUNTER fn

) e EEEEEEEEE R K
L ks | s | w7 |
4 LOCK
- LD
00 DETECT
D1 '
02 - PHASE
03 DETECTOR |— PDgyr
A2— LATCH A
A1—] CONTROL |——e LATCHES
A0 — CIRCULTRY
ST ——1 IR fy
[ 2 | 3 s Lof L1
EEERERERE] PHASE t—dhv
. . 7-BIT DETECTOR
N S9! 10-BIT -+~ N COUNTER r_:_A -3 B [—¢R
CONTROL MQDULUS
LOGIC CONTROL
FIGURE 2. Block diagram.
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FIGURE 3. Switching waveforms.
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FIGURE 3. Switching waveforms - Continued.
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Phase/frequency detectors and lock detector.

fr m — — Vi
REFERENCE _1 r}
(OSCIN“‘Nl VL
f‘v VH
FEEDBACK L~
(Frn*N) Vi
PO — Y
our [ [ HIGH
i IMPEDANCE
— VL
Vi
$R
] i —_— Vv
VH
v
$ ] o
Vi
LD
[ | 1 | v,

NOTES:
Vy = high voltage level and VL = low voltage Level.
At this point, when both fR and fv are in phase, the output is forced to near mid supply.
The PDOUT generates error pulses during out of lock conditions. When locked in phase and frequency,

the output is high impedance and the voltage at that pin is determined by the pass filter capacitor.

FIGURE 4. Output waveforms.
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4.2 Screening. For device class M, screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to quality conformance inspection. For device classes Q and V, screening shall be in
accordance with MIL-1-38535, and shall be conducted on all devices prior to qualification and technology conformance
inspection.

4.2.1 Additional criteria for device class M.

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 the preparing or acquiring activity upon request.
The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1015.
(¢-3) T = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table II herein.

4.2.2 Additional criteria for device classes @ and V.

a. The burn-in test duration, test condition and test temperature, or approved alternatives shall be as specified
in the device manufacturer's QM plan in accordance with MIL-I1-38535. The burn-in test circuit shall be
maintained under document revision level control of the device manufacturer's Technology Review Board (TRB) in
accordance with MIL-1-38535 and shall be made available to the acquiring or preparing activity upon request.
The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1015.

b. Interim and final electrical test parameters shall be as specified in table II herein.

c. Additional screening for device class V beyond the requirements of device class @ shall be as specified in
appendix B of MIL-1-38535.

4.3 Qualification inspection for device classes Q and V. Qualification inspection for device classes Q and V shatl
be in accordance with MIL-I-38535. Inspections to be performed shall be those specified in MIL-1-38535 and herein for
groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 cConformance inspection. Quality conformance inspection for device class M shall be in accordance with
MIL-STD-883 (see 3.1 herein) and as specified herein. Inspections to be performed for device class M shall be those
specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).
Technology conformance inspection for classes Q and V shall be in accordance with MIL-I-38535 including groups A, B,
€, D, and E inspections and as specified herein except where option 2 of MIL-1-38535 permits alternate in-line control
testing.

4.4.17 Group A inspection.

a. Tests shall be as specified in table II herein.
b. Subgroups 7 and 8 in table I, method SO05 of MIL-STD-883 shall be omitted.

4.4.2 Group C ingpection. The group € inspection end-point electrical parameters shall be as specified in table II
herein.

4.4.2.1 Additional criteria for device class M. Steady-state Life test conditions, method 1005 of MIL-STD-883:

a. 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 the preparing or acquiring activity upon request. The
test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance
with the intent specified in test method 1005.

b. TA = +125°C, minimum.

¢. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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TABLE 1I. Electrical test requirements.

Test requirements Subgroups Subgroups
{in accordance with (in accordance with
MIL-STD-883, MIL-I-38535, table III)
™ 5005, table I)
Device Device Device
class M class @ class V
Interim electrical 1,4,9 1,4,9 1,4,9
parameters (see 4.2)

Final electrical 1,2,3,4,5, 1/ 1,2,3,4,5, 1/ 1,2,3,4,5, 1/
parameters (see 4.2) 6,9,10,11 6,9,10,11 6,9,10,11
Group A test 1,2,3,4,5, 1,2,3,4,5, 1.2,3,4,5,
requirements (see 4.4) 6,9,10,11 6,9,10,11 6,9,10,11

Group C end-point electrical 1,2,3 1,2,3 1,2,3
parameters (see 4.4)

Group D end-point electrical 1,2,3 1,2,3 1,2,3
parameters (see 4.4)

Group E end-point electrical ——— -— -—
parameters (see 4.4)

1/ PDA applies to subgroup 1.

4.4.2.2 Additional criteria for device classes @ and V. The steady-state life test duration, test condition and
test temperature, or approved alternatives shall be as specified in the device manufacturer's QM plan in accordance
with MIL-1-38535. The test circuit shall be maintained under document revision Level control by the device
manufacturer's TRB, in accordance with MIL-1-38535, and shall be made available to the acquiring or preparing activity
upon request.  The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicabte, in
accordance with the intent specified in test method 1005.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table II
herein.

4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein). RHA levels for device classes @ and ¥ shall be M, D, R, and H and for device class
# shall be M and D.

a. End-point electrical parameters shall be as specified in table II herein.

b. For device class M, the devices shall be subjected to radiation hardness assured tests as specified in
MIL-I-38535, appendix A, for the RHA Level being tested. For device classes Q and V, the devices or test
vehicle shall be subjected to radiation hardness assured tests as specified in MIL-1-38535 for the RHA level
being tested. ALl device classes must meet the postirradiation end-point electrical parameter Limits as
defined in table I at T, = +25°C £5°C, after exposure, to the subgroups specified in table II herein.

¢. When specified in the purchase order or contract, a copy of the RHA delta Limits shall be supplied.

STANDARD SIZE 5962-94641
MICROCIRCUIT DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
19

DESC FORM 193A
JUL 94

B 9004708 0008897 b53 H

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-STD-883 (see 3.1
herein) for device class M and MIL-1-38535 for device classes Q and V.

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.

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

6.1.2 Substitutability. Device class Q devices will replace device class M devices.
6.2 cConfiguration 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-973 using DD
Form 1692, Engineering Change Proposal.

6.3 Record of users. Military and industrial users shall inform Defense Electronics Supply Center when a system
application requires configuration control and which SMD's are applicable to that system. 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-EC, telephone (513) 296-6047.

6.4 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444-5270, or telephone
(513) 296-5377.

6.5 Abbreviations, symbols, and definijtions.

DATA INPUTS (DO - D3) Information at these inputs is transferred to the internal Llatches when the ST input
is in the high state. D3 is the most significant.

(fIN) Input frequency. Input to <N portion of synthesizer. f N is typically derived from
loop VCO and is AC coupled. For larger amplitude signa{s (standard CMOS-logic levels),
DC coupling may be used.

Vgs Circuit ground.

(PDOUT) Phase detector output. Three-state output of phase detector for use as loop error signal.
Frequency f, ) fp or fy leading: Negative pulses.
Frequency fv { fR or fv lagging: Positive pulses.
Frequency fV = fR and phase coincidence: High impedance state.

VDD Positive power supply.

(0SCyy 0SCq7? Oscillator input, Oscillator output. These pins form an on-chip reference oscillator when

connected to terminals of an external parallel resonant crystal. Frequency setting
capacitors of appropriate value must be connected from OSCIN to ground and OSCOU to
ground. 0sCy) may also serve as an input for an externally-generated reference signal.
This signal will typically be AC coupled to 0sC;y , but for larger amplitude signals
(standard CMOS-logic Levels) DC coupling may also be used. In the external reference
mode, no connection is required to 0SCoyr-
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AQ - A2 Address inputs AU, A1, and A2 are used to define which latch receives the information
on the data input lines. The addresses refer to the following latches:

>
-
>
o

SELECTED FUNCTION

L~
o
=,
-
o
n
b=4
w

Latch O +A Bits
Latch 1 +A Bits
Latch N Bits
Latch N Bits
Latch N Bits
tatch Reference Bits
Latch Reference Bits
Latch Reference Bits

R -L-L-I-B F+
“pe0ag-a0
NOWVMEAWR

N rORPOPrO
MM aYWwawyaa
ONI NN
NW N W

-
-

ST When high, this input will enter the data that appears at the 00, 01, D2, and D3 inputs,
and when Low will Latch that information. When high, any changes in the data information
will be transferred into the latches.

LD Lock detector signal. High level when Loop is locked (fp, fy of same phase and
frequency). Pulses Low when loop is out of Lock.

MODULUS CONTROL Signal generated by the on-chip control logic circuitry for controlling an external dual
modulus prescaler. The modulus control level will be low at the beginning of a count
cycle and will remain Llow until the +A counter has counted the rest of the way down from
its programmed value. At this time, modulus control goes high and remains high until
the *N counter has counted the rest of the way down its programmed value (N-A additional
counts since both <N and +A are counting down during the first portion of the cycle).
Modulus control is then set back low, the counters preset to their respective programmed
values, and the above sequence repeated. This provides for a totat programmable divide
value (NT) = N-P + A where P and P + 1 represent the dual modulus prescaler divide
values respectively for high and low modulus control levels; N the number programmed
into the +N counter and A the number programmed into the <A counter.

fv This is the output of the <N counter that is internally connected to the phase detector
input. With this output available, the +N counter can be used independently.

v, ¢R These phase detector outputs can be combined externally for a Loop error signal.
A single-ended output is also avaitable for this purpose (see PDOU ). If frequency fy
is greater than fg or if the phase of f, is lagging, then error 1nlormation is provided
by ¢R pulsing low. ¢V remains essentiale high. If the freguency of fv = fR are both in
phase, then both ¢V and ¢R remain high except for a smatt minimum time period when both
pulse low in phase.

fR This is the output of the +R counter that is internally connected to the phase detector
input. With this output available, the <R counter can be used independently.

6.6 One part - one part number system. The one part - one part number system described below has been developed to
allow for transitions between identical generic devices covered by the three major microcircuit requirements documents
(MIL-H-38534, MIL-I-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique PIN's. The
three military requirements documents represent different class levels, and previously when a device manufacturer
upgraded military product from one class level to another, the benefits of the upgraded product were unavailable to
the Original Equipment Manufacturer (QEM), that was contractually locked into the original unique PIN. By
establishing a one part number system covering all three documents, the OEM can acquire to the highest class level
available for & given generic device to meet system needs without modifying the original contract parts selection

criteria.
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Example PIN

Military documentation format under new_system
New NIL-H-38534 Standard Microcircuit 5962-XXXXXZZ{H or K)YY
Drawings
New MIL-I-38535 Standard Microcircuit 5962-XXXXXZ2(Q or V)YY
Drawings
New 1.2.1 of MIL-STD-883 Standard 5962-XXXXXZZ(M)YY

Microcircuit Drewings

6.7 Sources of supply.

have agreed to this drawing.

herein) has been submitted to and accepted by DESC-EC.

Manufacturing
source listing
QML-38534

QML-38535

MIL-BUL-103

Document
listing
MIL-BUL-103

MIL-BUL-103

MIL-BUL-103

6.7.1 Sources of supply for device classes Q and V. Sources of supply for device classes Q and V are listed in
QML-38535. The vendors listed in QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-EC and

6.7.2 Approved sources of supply for device class M. Approved sources of supply for class M 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
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