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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 Q 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" . uhen
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 - 93112 01 M X_ ..
{ I | | |
| | | | |
1 S 1 1 S
Federal RHA Device Device Case tead
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)
A\ / (See 1.2.3)
\/

Prawing number

1.2.1 RHA designator. Device class M RHA marked devices shall meet the MIL-I-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 Skew error
01 78992 Programmable skew clock buffer 0.7 ns

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

Pevice 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

QorV 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 follous:

Outline Letter PDescriptive designator Terminals Package style
X CQCC1-N32 32 Leadless chip carrier

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-I-38535 for classes Q 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 C are considered acceptable and interchangeable
without preference.
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1.3 Absolute maximum ratings. 1/ 2/ 3/

- Supply voltage range (V CNY vcco) ------------- -0.5 V d¢c to +7.0 V dc
. DC input voltage range (V;) = - - - -~ - - - - ---~-~ -0.5 Vv dc to +7.0 V dc
Output current into outputs (low) (IOL) —————————— 64 mA
Storage temperature range (Tgr) -~ — - - - = - -~ - - - -65°C to +150°C
Maximum power dissipation (Ppg —————————————— 911 mW
Lead temperature (soldering, 10 seconds) - - - - - - - - = +260°C
Thermal resistance, junction-to-case GDJC) ———————— See MIL-STD-1835
Junction temperature (T - - - - - - - - - = - =~ =~ -~ - +175°C

1.4 Recommended operating conditions. 2/ 3/

maximum levels may degrade performance and affect reliability.
2/ Unless otherwise specified, all voltages are referenced to ground.
3/ Unless otherwise specified the values Llisted above shall apply over the full Ve, Vecq

ranges and case temperature range of -55°C to +125°C.

4/ This voltage range applies to the REF and FB inputs only.

unconnected inputs at Ve
the phase-lock-toop (PLL

6/ Negative undershoots of -2.0 V dc are allowed with a pulse width < 20 ns.

7/ values will be added when they become available.

and T
C
operating range. For the absolute maximum parameters, the limits shall apply over the full specified Vecn, Veeq

Supply voltage range (Veey, Veeg) -~ -~ = -~ - - - - -~ +4.5 V dc to +5.5 V dc
Input voltage range (Vy ) - - - - - - - - = = ===~ ~- -~ 0.0 V d¢ to V.4
Output voltage range (VOUT) ———————————————— 0.0 ¥ de to Vo
High Llevel input voltage range (Vy,, VIHH):
VIH - =~ "= " - - - m o s mes s s s m - Veeg ~ 1-35 Vode to Veeq &/
Vi — - " T T Tt s s e s - s ssseemm - mm vCCQ - 1.00 Vdc to Vo .q 3/ 6/
Mid Llevel input voltage range (Vyyy) - - ===~ -~ = - -~ CCQ/2 2500 mv de 5/
Low level input voltage range (VIL’ VILL):
Vi " m T o s s s s s s - — s - -0.0 v dc to 1.35 V dc &/
Vi ~ " """ T Tt mmm-mmmmmm--mm - - 0.0 V dc to 1.0 V dc 5/ &/
Case operating temperature (TC) —————————————— -55°C to +125°¢C
Input rise or fall time t., te):
0.2Ve. to 0.8V : 0. 8Vcc o 0.2ve) - --------- 0 to 3 ns
Maximum high Levef output current (l ) - - - - - - - - - - -40 mA
Maximum low level output current (I°L§ ---------- +46 mA
1.5 Digital logic testing for device classes Q and V.
Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) - - - - - - XX percent 7/

1/ Stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation at the

recommended

5/ This voltage range applies to the TEST, FS, and mFn inputs only. These inputs are normally wired to Veea ©F GND
or left unconnected, (actual threshold voltages vary as a percentage of V. internal termination resistors hold
. If these inputs are switched the function ang timing of the outputs may glitch and
g nay require an additionat TLOCK time before all table I limits are acheived.
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2. APPLICABLE DOCUMENTS
2.1 Government specification, standards, bulletin, and handbook. Unless otherwise specified, the following
specification, standards, bulletin, and handbook of the issue Llisted in that issue of the Department of Defen§el1ndex
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
MI|L-STD-883 ~ Test Methods and Procedures for Microelectronics.
MIL-STD-973 - Configuration management.
MIL-STD-1835 - Microcircuit Case Outlines
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized MilLitary 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.)

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 1tem requirements. The individual item requirements for device ctass 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 MIL-1-38535, the
device manufacturer's Quality Management (GM) 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 M and MIL-1-38535 for device classes G and V and herein.

3.2.1 case outline. The case outline shall be in accordance with 1.2.4 herein.
3.2.2 TYerminal connections. The terminal connections shall be as specified on figure 1.

3.2.3 Frequency range and t . calculation and programmable skew configuration. The frequency range and tU
calculation and programmable skeu configuration shall be as specified on figure 2.

3.2.4 Block diagram. The logic diagram shall be as specified on figure 3.

3.2.5 Switching waveforms and test circuit. The switching waveforms and test circuit shall be as specified on

figure 4.
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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 case 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 ¥ shaltl be in
accordance with MIL-STD-B83 (see 3.1 herein). In addition, the manufaziurer's PIN may also be marked as listed in
MIL-BUL-103. Marking for device classes @ and V shall be in accordance with MIL-I-38535.

3.5.1 Certification/compliance mark. The compliance mark for device class # shall be a "C" as required in
MIL-STD-BB3 (see 3.1 herein). The certification mark for device classes Q and V shall be a "QML" or "Q" as required
in MIL-I-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 QML-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-I-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 132 (see MIL-I1-38535, appendix A).

4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. For device class M, sampling and inspection procedures shall be in accordance with
MIL-STD-883 (see 3.1 herein). For device classes @ and V, sampling and inspection procedures shall be in accordance
with MIL-1-38535 and the device manufacturer's QM plan.

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-I-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, € or D. The test circuit shaltl 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.

) T, = +125°¢, minimum.

b. Interim and final electrical test parameters shall be as specified in table Il herein, except that interim
electrical tests prior to burn in are optional at the discretion of the manufacturer for device class M.
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TABLE I. Electrical performance characteristics.
Test and Symbotl Test conditions 2/ Device | Group A Limits 3/ Un
MIL-STD-883 -55°C = Te = +125°C type subgroups it
test method 1/ +%.5 VS Ve, V = fS:S v Min Max
unless otﬁeruise specified
High Llevel output Vou For all inputs affecting output under test ALL
voltage Vig = Viy or Vi 1,2,3 Vee v
vin = vee -1.38v 595
3006 Vi = 1.55 v
foy = ~40 mA
Veca = Veen = 45 Y
Low level output VoL For all inputs affecting output under test ALl 1,2,3 0.45 v
voltage Vin = Vg oF Vi
] Vin = Ve -1.3§ v
3007 ViL = 1.25 v
Igy = 46 mA
= =45V
Veca = Veen = 4-
Input leackage L1y For input under test AlL 1,2,3 10.0 | A
current, high, VIN = Veeq
(REF and FB inputs Veen = Yeeq = 5.5v
only)
3010
Input Leakage Ity for input under test Alt 1,2,3 -500 LA
current, Llow, Vin = 0.4 V
(REF and FB inputs Veen = Veea = 5.5v
only)
3009
Input current, high, IIHH for input under test ALl 1,2,3 200 | uA
(test, FS, mFfn) Vin = Veea
3010 Veen = Veea = 5.5V
Input current, mid, Limm For input under test ALL 1,2,3 -50.0 | +50.0 | pA
(test, FS, mFn) ViN = VCCQ/Z
3010 Veen = Veea = S.0vV
Input current, low, I For input under test ALl 1,2,3 -200.0 HA
(test, FS, mfn) Vin = GND
3010 Veen = Veea © 5.5v
Operating current Itca REF = FB = 0.0 V AlL 1,2,3 90 | ma
used by internal Test = FS = mfn = open
circuitry Veen © Vegg =93 Y
3005 1507 = 0°0°ma
Output buffer Ieen Frequency = 50 MHz ALL 4,5,6 19.0 | mA
current per VCCN = vc Q” S5y
output pair 4/ Ioyr = 0.8 wA
3005 Input selects open
FS =55V, TEST=0.0V
Power dissipation Py FB connected to 3Q0 ALL 4,5,6 104 | oW
per output pair
S/
See footnotes at end of table.
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TABLE I. Electrical perfoggipce characteristics - Continued.
Test and Symbol Test conditions 2/ Device Group A Limits 3/ | uUnit
. MIL-STD-883 -55°C = T = +125°¢ type subgroups
test method 1/ .5 V= Ve, V = fsis v Min Max
unless otgerwise specified
Input capacitance Cin REF and FB inputs only ALl 4 10 pF
frequency = 1 MHz
3012 v =V =50V
<68% 4 f6"
Functional testing VlL =00V &/ ALL 7,8
verify output V,
3014 Veca = Veenw = Vi = 4.5 Vand 5.5V
See 4.4.$c
Operating clock fNOM ¢ = 50 pF FS = low All 9,10,11 15 30 MHz
frequency Ry = Ry = 1000 -
7/ 8/ See figure 2 FS = mid as 50
FS = high 40 50
REF pulse width, high tRpWH ¢, = 50 pF minimum ALL 9,10,11 5.0 ns
R# = R2 = 100Q
REF pulse width, low trpuL see figure 4 ALL 9,10,11 5.0 ns
Programmable skew t, ALL 9,10,11 9/
unit
Programmabte skew tue ALl 9,10,11 -0.7 | +0.7 ns
unit error
10/ 16/
Zero output matched- tSKEUPR ALL 9,10,11 0.25 ns
pair skew (mQO,
1) 117 12
Zero output skew (alt tskEWD AlL 2,10,11 0.75 ns
outputs)
11/ 13/
Output skew (rise - tokEWT Att 9,10,11 1.0 ns
rise, fall - fall,
same class outputs) 11/ 14/
Output skew (rise - LsKEwR ALl 9,10,11 1.5 ns
fall, nominatl -
inverted, divided - 1/ 14/
divided)
Output skew (rise - tokEWS ALL 9,10,11 1.2 ns
rise, fall - fatl,
different class 11/ 4/
outputs)
footnotes at end of table.
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TABLE I. Electrical performance characteristics - continued.

Test and Symbol Test conditions 2/
MI1L-STD-883 -55°C = T, = +125°¢C
test method 1/ ¥H.5Vv=sy v =+5.5 V¥
- gCN'_ Q™ C
unless othérwise specified

Device Group A
type subgroups

Limits 3/ un
it

Min Max

Output skew CokEvs C 50 pf minimum
(rise - fall, RY = R2 = 1000

nominal - divided, 11/ 14/ See figure 4

divided - inverted)

Device-to-device t
skew 1575!3/

Propagation delay, top
REF rise to FB
rise

3005

output duty cycle toncy
vaiation 129

ALl 9, 10, 1

1.7 ns

ALl 9, 10, 11

0.2 ns

ALl 9, 10, 1

-0.7 +0.7 | ns

ALL 9, 10, 1

-1.2 +1.2 | ns

output high time, touH 18/
deviation from Not shown in figure 4
50 percent

Output tow time, thuL
deviation from
50 percent

ALl 9, 10, 11

5.5 ns

5.5 ns

Output rise time 50 pF minimum

t C
ORISE R%

R2 = 1000
Output fall time CoOFALL See figure 4
Phase-locked-Loop t
lock time ig?K
Cycle-to-cycle tir
output jitter
peak-to-peak 16/

AlL 9, 10, 11

0.5 5.0 ns

ALl 9, 10, 1

0.5 5.0 ns

ALl 9, 10, 11

0.5 ms

ALl 9, 10, 1

0.5 %

circuit such that all current flows through the meter.

to the minimum and maximum Limits, as applicable, Listed herein.

4/ Iicen ©@n be approximated by the following expression:
Ircen = [(3.5 + .17F) + [((1160 - 2.8F)/2) + (.0025FCIINI*1.1.

ugere:
F = frequency in MHz
C = capacitance Load in pF
7 = Line impedance in ohms
N = number of loaded outputs (0, 1, or 2)
FC= FXxC

1/ For tests not listed in the referenced MIL-STD-883 (e.g. Igg), utilize the general test procedure under the )
conditions listed herein. ALl inputs and outputs shall be tested, as applicable, to the tests in table I herein.

2/ Each input and output, as applicable shall be tested at the specified temperature for the specified Llimits.
Output terminals not designated shall be high level Logic, low level logie, or open, except during Icc tests, for

which the output terminal shall be open. When performing these tests, the current meter shall be placed in the

3/ For negative and positive voltage and current values, the sign designates the potential difference in reference to
GND and the direction of current flow respectively; the absolute value of the magnitude, not the sign, is relative
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12/

v
~

14/

TABLE I. Electrical performance characteristics - Continued.

The value specified in table I applies to each output pair. Power dissipation can be approximated by the

foLLouing expression that includes device power dissipation plus power dissipation due to the load circuit:
L(19.25 +0.94F) + L((700 - 6F)/Z) + (.O17FCIIND * 1.1,

wRere variables are defined as in footnote 6. CMOS buffer current and power dissipation are specified at the 50

MHz reference frequency. Testing is done initially and after any design or process changes that affect this

parameter; values are guaranteed to the limits given in table I herein.

Functional testing is guaranteed when inputs are conditioned with the worst case input voltage as specified in 1.4

herein.

for all three-level inputs, High = V.., Mid = open connection, Low = GND. Internal termination circuitry holds an
unconnected input to V IZ When thé Fs pin is selected high the REF input must not transition upon power-up
until v has reached

The Level to be set on FS is determined by the "normal" operating frequency (f ) of the V_ and Time Unit
Generator. Nominal frequency (f . ) always appears at 1Q0 and the other outputs when they are operated in their
undivided modes (see figure 2). ?ﬂe frequency appearing at the REF and FB inputs will be f when the output
connected to FB in undivided. The frequency of the REF and FB inputs will be f__ /2 or f 92 when the part is
configured for a frequency multiplication by using a divided output as the FB input.

See figure 2 herein, Frequency range select and Y calculation.

tyg is a measure of the timing error from ty as calculated in figure 2 herein (Frequency range select and ty
calculation). The major contributors to the error include output edge variations, cross tatk, and load-induced
variations between package pins and between signal lines external to the chip. tyg is not cumulative across
multiple ty delays.

Skew is defined as the time between the earliest and the latest output transition among all outputs for which the
same ty delay has been selected when all are toaded with 50 pF and terminated with 50a to V¢c/2.

tskewpr 15 defined as the skew between a pair of outputs (m@0 and m@1) when all eight outputs are selected for
Oty.

tskewo is defined as the skew between all eight outputs when all are selected for Oty. Other outputs are divided
or inverted but not shifted.

For the purpose of this specification, there are three classes of outputs, defined as follows: nominal (multiple
of ty delay), inverted (4Q0 and 4Q1 only with 4F0 and 4F1 = High), and divided (3Gn and 4Qn only in divide-by-2 or
divide-by-4 mode).

tskews is the output-to-output skew between the outputs used as the FB input of two or more devices operating
under the same conditions (e.g., V¢c¢ level, ambient temperature, air flow.) The maximum variation between two

parts is tgKews plus the skews associated with each part.

Testing is done initially and after any design or process changes that affect this parameter; values are
guaranteed to the limits given in table I herein.

topcy 7S the deviation of the output from a 50% duty cycle. Output pulse width variations are included in tgkew2
and tgkeys parameters.

Tested with outputs loaded with 50 pF; devices are terminated through SOn to Vee/2. tpyy is measured at 0.8Veg;
tpyL is measured at 0.2Vgc.

tLock is the time that is required before synchronization is achieved. This specification is valid only after V¢¢
is stable and within normal operating limits. This parameter is measured from the application of a new signal or
frequency at REF or FB until tpp is within specified Limits.

STANDARDIZED SIZE : 5962-93112
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER ——
DAYTON, OHIO 45444 REVISION LEVEL SHEET
9

DESC FORM 193A

JUL 91

BN 9004708 000LLAA TTu WM

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




Device type 01
Case outline X
Terminal Terminal Terminal Terminal
number symbol number symbol
1 REF 17 FB
2 Veea 18 Veen
3 FS 19 2Q1
4 3FO 20 260
5 3F1 21 GND
[ 4F0 22 GND
7 4F1 23 1
8 VCCE 24 100
’ Veen 2 Veen
10 4Q1 26 1f0
1 400 27 1F1
12 GND 28 GND
13 GND 29 2f0
14 3 30 2F1
15 3Q0 I TEST
16 VCCN 32 GND
Terminal symbol descriptions
Terminal symbol 1/0 Description
REF 1 |Reference frequency input. This input supplies the frequency
and timing against which all functional variation is measured.
FB 1 |Phase-locked loop feedback input (typically connected to one of
the eight inputs.)
FS I |Three-state frequency range select (see figure 2 herein.}
mFn im=1toé4, n=0to 1) 1 |Three-state function select inputs.
TEST 1 |Test mode select. 1In normal operation, this input will be wired
to GND. See 6.5
man, man (m = 1 to &) 0 |outputs. Three-state input pairs (i.e. 1F1, 2F1, ... ) are
(h=0o0or M) matched with output pairs (i.e. 11, 201, ....)
Veen PWR | Power supply for output drives.
vCCQ PWR | Power supply for internal circuitry.
GND PWR |Ground.
FIGURE 1. Terminal connections.
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Frequency range select and t calculation 1/

fNOM (MHZ) 1 Approximate
t, = ———

U " fyon X N | frequency at

which t, =
FS 2/ | min | Max vhere N = 1.0 ns
Low 15 30 &4 22.7 MHz
Mid 25 50 26 38.5 MHz
High 40 80 16 62.5 MHz

3/

Programmable skew configurations 1/ &/

Function selects Output functions

wF1 mFO 1Qy, 2Qy 3Qy 4Qy
Low Low -4ty Divide by 2 | Divide by 2
Low Mid -3ty -6t -6t
Low High —2tu -Ltu —AtU
Mid Low -1ty -2ty -2ty
Mid Mid Oty ot, 0t
Mid High +ty 2t +2t,
High Low 2t +ity +at
High Mid +3t +6t) +6t
High High +at) Divide by 4 Inverted

NOTES:
1/ For all three-state inputs (FS and mFn), High indicates a connection to Vgc, Mid indicates an open cohnection,
and Low indicates a connection to GND. Internal termination circuitry holds an unconnected input to Vgg/2.

2/ The level to be set on FS is determined by the "normal" operating frequency (fyom) of the Vgg and Time unit
generator (see figure 3 herein). Nominal frequency (fyon) always appears at 100 and the other outputs when
they are operated in their undivided modes. The frequency appearing at the REF and FB inputs will be fyoy when
the output connected to FB is undivided. The frequency of the REF and FB inputs will be fygu/2 or fyow/4 when
the part is configured for a frequency multiplication by using a divided output as the FB input.

3/ The value, BO MHz in the frequency range select and t, calculation, is a reference value only and not to be
construed as a maximum frequency device type 01 can achieve.

4/ The skew select matrix (see figure 3 herein) is comprised of four independent sections. Each section has two
low-skew, high-fanout drivers {(xQ0, xQ1), and two corresponding three-level function select inputs (mfO, mf1).
This table shows the nine possible output functions for each section as determined by the function select
inputs. AlL times are measured with respect to the REF input assuming that the output connected to the FB input
has Oty selected.

FIGURE 2. Frequency range and t,, calculation and programmable skew configuration.
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FIGURE 3. Logic diagram.
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4. switching waveforms and test circuit.
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NOTE:
R1 = 100q; R2 = 100:; ¢ = 50 pF, including fixture and probe capacitance (minimum values).
4. Switching waveforms and test circuit - Continued.
STANDARDIZED SIZE 5962-93112
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
14

DESC FORM 193A
JUL 91

BN 9004708 000OLLY3 3L1 WA

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




4.2.2 Additional criteria for device classes Q 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-1-38535. 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-I-38535 and shall be made available to the preparing or acquiring activity upaon 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 Il herein.

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

4.4 Conformance 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, €, 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-1-38535 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.

4.4.1 Group A inspection.
a. Tests shall be as specified in table 1l herein.

b. C.. shall be measured only for initial qualification and after process or design changes which may affect
capacitance. C N shall be measured between the designated terminal and GND at a frequency of 1 MHz. This
test may be per*ormed at 10 MHz and guaranteed, if not tested, at 1 MHz. The DC bias for the pin under test
(VBIAS) =2.5Vor 3.0V. For CIN test all applicable pins on five devices with zero failures.

For C;p @ device manufacturer may qualify devices by functional groups. A specific functional group shall be
composed of function types, that by design, will yield the same capacitance values when tested in accordance
with tabte I, herein. The device manufacturer shall set a function group limit for the C y tests. The device
manufacturer may then test one device functional group to the Limits and conditions speci¥1ed herein. AlL
other device functions in that particular functional group shall be guaranteed, if not tested, to the Limits
and test conditions specified in table I, herein. The device manufacturer shatl submit to DESC-EC the device
functions listed in each functional group and the test results for each device tested.

c. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the truth table in figure 2 herein.
The test vectors used to verify the truth table shall, at a minimum, test all functions of each input and
output. ALL possible input to output logic patterns per function shall be guaranteed, if not tested, to the
truth table in figure 2, herein. For device classes Q and V, subgroups 7 and 8 shall include verifying the
functionality of the device; these tests shall have been fault graded in accordance with MIL-STD-883, test
method 5012 (see 1.5 herein).

4.4.2 Group C inspection. The group C 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.

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

Test requirements Subgroups Subgroups
(in accordance with (in accordance with
MIL-STD-883, MIL-I-38535, table III)
T™ 5005, table 1)
Device Device Device
class M class Q class V
Interim electrical - - - - - - 1
parameters (see 4.2)
Final electrical 1/ 1,2, 3, 4, A 1,2,3, 7 |2/ 1,2, 3,7,
parameters (see 4.2) 5,6,7, 8,9, 8, 9, 10, 11 8, 2, 10, 11
10, 11
Group A tESt 1I 2/ 3’ 4I 51 6[ 1’ 2/ 3[ ‘.I 5I 1I 21 3[ 4/ 5/
requirements (see 4.4) 7, 8, 9,10, 1 6, 7,8, 9, 6, 7, 8, 9,
10, 11 10, 11
Group C end-point electrical 1, 2, 3, 4 1, 2, 3 1, 2,3, 7,8,
parameters (see 4.4) 9, 10, 1
Group D end-point electrical 1, 2,3, 4 1, 2, 3 1, 2, 3
parameters (see 4.4)
Group E end-point electrical 1, 7, 9 1, 7, 9 1, 7, 9
parameters (see 4.4)

1/ PDA applies to subgroup 1 and & (ICCN only).
2/ PDA applies to subgroups 1, 4 (l.ey only) and 7 .

4.4.2.2 Additional criteria for device classes Q 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 GM plan in accordance
with MIL-I-38535. The test circuit shall be maintained under document revision Level control by the device
manufacturer's TRB, in accordance with MIL-I-38535, and shall be made available to the acquiring or preparing activity
upon request. The test circuit shatl specify the inputs, outputs, biases, and power dissipation, as applicable, 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 I1
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 Q and V shall be M, D, R, and H and for device class
M 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-1-38535, 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 Llimits as
defined in table I at T, = +25°C 15°C, after exposure, to the subgroups specified in table II herein.

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

4.5 Methods of inspection. Methods of inspection shall be specified as follows:
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4.5.1 Voltage and current. Unless otherwise specified, all voltages given are referenced to the microcircuit GND
terminal. Currents given are conventional current and positive when flowing into the referenced terminal.

) 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-I-38535 for device classes @ 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 Substitutabiltity. Device class Q devices will replace device class M devices.
6.2 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-973 using 0D
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 witl 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 definitions. The abbreviations, symbols, and definitions used herein are defined
in MIL-1-38535 and MIL-STD-1331.

C,pywmcm === === = Input terminal capacitance.

Gﬁg ____________ Ground zero voltage potential.
lg----=-------- Supply current.

II ............ Input current.

TC ____________ Case temperature.

vEE ____________ Positive supply voltage (5.0 V).
R

------------ Reference frequency input. This input supplies the frequency and timing against which
all functional variation is measured.

FB - - - - == = = - = -~ PLL feedback input (typically connected to one of the eight outputs).
FS =~ = = = = = = = - - = - Three-lLevel frequency range select.
1F0, 1F1 - = ~ = = = = - = Yhree-level function select inputs for output pair 1 (100, 1Q1).
2F0, 2F1 ~ « = = = = - - - Three-level function select inputs for output pair 2 (2Q0, 201).
3F0, 3F1 - = = = = =~ ~ = - Three-level function select inputs for output pair 3 (3Q0, 3Q1).
4F0, 4F1 - - - - - - - ~ = Three-Level function select inputs for output pair 4 (4Q0, 4Q1).
TEST - = = - = = = = = - - Three-lLevel select
Veew ~ -~~~ "~ - Power supply for output drivers.
VCCQ ——————————— Power supply for internmal circuitry.
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FB Input
REF Input 1
1Fx 3Fx
2F x 4F %
N/BY LM -6ty |4
LL LH -4t
LM (N/AD -3ty ’
LH ML -2ty
ML N/7A) -1ty A
MM MM oty b ¢
MH  (N/AD +ity
HL MH +2t, A
HM (N/AD +3ty
HH HL +a44, A
N/AY  HM +6t, J"“
(N/AY LL/HH DIVIDED A
N/AY HH INVERT F

Test Mode:

The test input is a three-level input. In normal operation, the FB pin is connected to ground, allowing device
type 01 to operate as explained briefly above (for testing purposes, any of the three-level inputs can have a
removable jumper to ground, or be tied low through a 100q resistor. This will allow an external tester to
change the state of these pins).

if the test input is forced to its mid or high state, the device will operate with its internal phase Locked
loop disconnected, and input levels supplied to REF will directly control all outputs. Relative output to
output functions are the same as in normal mode.

In contrast with normal operation (test tied low), all outputs will function based only on the connection of
their own function select inputs (xFO and xF1) and the waveform characteristics of the REF input.
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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 mititary requirements documents represent different class lLevels, and previocusly 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 (OEM), 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 a given generic device to meet system needs without modifying the original contract parts selection

criteria.
Example PIN Manufacturing Document
Military documentation format under new system source listing Listing
New MIL-H-38534 Standard Microcircuit 5962-XXXXXZZ(H or K)YY QML-38534 MIL-BUL~103
Drawings
New MIL-1-38535 Standard Microcircuit 5962-XXXXXZZ(Q or V)YY QML-38535 MIL-BUL-103
Drawings

New 1.2.1 of MIL-STD-883 Standard 5962-XXXXXZZ(MIYY MIt-BUL~103 MIL-BUL-103
Microcircuit Drawings ;

6.7 Sources of supply.

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
have agreed to this drawing.

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

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