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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®. When
available, a choice of Radistion Hardness Assurance (RHA) levels sre reflected in the PIN. el

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

T ST L 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-I-38535 appendix A specified RHA levels
and shall be merked with the appropriate RHA designator. Device classes Q and V RHA marked devices shall meet the
MIL-1-38535 gpecified RHA Levels and shall be marked with the appropriate RHA designator. A dash (-) indicates a
non-RHA device.

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

. ; - I . it f i
01 82C85RH Radiation Hardened, CMOS static clock
controlier/generator

1.2.3 Dpevice clags desianator. The device class designator shatl be a single letter identifying the product
assurance level as follows:

pevice ¢l Devi - I .

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

Qor Vv Certification and qualification to MIL-1-38535
1.2.4 Case qutline(s). The case outline(s) shall be as designated in MIL-STD-1835 and as follows:

Line i s jes i [erminal : l
J cDIP2-T24 24 Dual-in-line package
X CDFP4-F24 24 Flat package

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 mx»
designation is for use in specifications when Lead finishes A, B, and C are considered acceptable and interchangeable
wWithout preference.
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Supply voltage (Vpp)

1.3 Absolyte maximum ratings

Input, output or [/0 voltage range

Storage temperature range (Tgyg)

+6.5 V de
GND-0.3 V dc to Vp, +0.3 V de
-65°C to +150°C

Junction temperature (T,) - - - - - - - - - - - - - - - - ... +175*C
Lead tempersture (soldering 10 seconds) (Tg) = = = -~ ==~~~ +300 °C
Thermal resistance junction-to-case (8,c):
Cagse outling J - -« - -- -0 ™dawoocnanan.nan 12°c/v Rpesery P
Case outline X - - - - - « - - o 0 o 00 v 000l o oo 10°C/w o
Thermal resistance junction-to-ambient (8,,):
Case outline J - - - - - - - - - -« - - 0Ll oL S52°c/v
Cage outline X - - - - - - - - - - o - - oo o0 o oo 70°c/v
Maximum package power dissipation at Ty = +125°C (Pp) 2/:
Case outline J - - - - - - - - - "= - - -0 oo 0.96 W
Case outline X - - - - - - - c - v o0 v vt ool 0.71 W
1.4 i itions.
Operating supply voltage range (Vpp) - =~ =~ - - - ===~ 4.5 Vdc to +5.5 V de
Operating temperature range (Tp) - - - - - = -~ - « -« - - - - - - -55°C to +125°C
Input low voltage range (Vy;) - - - - = = = « = = - - - - - - . 0 Vdc to +0.8 V dc
Input high voltage range (VIR) = - = = = = = = = e e o e e - 3.5 vV dc to vpp
Reset input high voltage range (Vjy) - - - - - - - - - - - - - - 3.5 V dc to Vpy
Radiation features
Total dose - - - - - « - - - - - - - - - .- ... > 182 kRads(SI)
Transient ypget - - - - - - - - - - - - - - - oo ..o - > 10® RAD(SI)/sec 3/
Single event upset - - - - - - - - - - - - - - - - ... &/
Single event latchup - - - - - = - = = = « - - - o - - o o .. &/

2. APPLICABLE DOCUMENTS

2.1 Goverpment 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 Outlines.
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

acguisition 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/ If device power exceeds package dissipation capability provide heat sinking or derate linearly (derating is
basedon ©,,) at a rate of 19.2mW/*C for case J, 14.3mw/*C for Case X.
3/ GuaranteedAby design or process but not tested.
4/ Value to be added when testing completed.
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2.2 . 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 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 compl iant non-JAN devices" and as specified
herein. The individusl item requirements for device classes Q and V shall be in accordance with MIL-I-38535 ondas. B .5
specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the oM h
plan shall not effect the form, fit, or function as described herein.

3.2 i i jong. 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 Q and V and herein.

3.2.1 gCase oytiine(s). The case outline(s) shall be in accordance with 1.2.4 herein.
3.2.2 Iermipal connections. The terminal connections shall be as specified on figure 1.
3.2.3 pBlock diagram. The block diagram shall be as specified on figure 2.

3.2.4 Yiming wWaveforms. The timing waveforms shall be as specified on figure 3.

3.2.5 Radiation expogure circuit- The radiation exposure circuit shall be as specified on figure 4.

3.3 B al De¢ Cman: : S s and pos N _Dar am . 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 i i - The electrical test requirements shall be the subgroups specified in table IIA.
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-1-38535.

3.5 ifi ] i - The compliance mark for device class M shall be a "C" as required in
MIL-STD-883 (see 3.1 herein). The certification mark for device classes Q and V shall be a "QML"™ or “Q" as required
in MIL-1-38535.

3.6 ifi i . 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 (isted manufacturer in order to supply
to the requirements of this drawing (see 6.7.1 herein). The certificate of compl iance 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 @ 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 ifi i i . 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 ifi j i i - 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 Microcjrcuit group assignment for device class M. Device class M devices covered by this drawing shall be in
microcircuit group number 105 (see MIL-1-38535, appendix A).
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TABLE 1. Electrical performance characteristiee.
Test Symbol Conditions Group A [Device Limits Unit
-55°C ¢ Ty s +125°C subgroups | type
unless otherwise specified
Vv Min Max
[ ' V@/\“&,,"Hm
CLK or CLK50 output high Vou Vop = 4.5v, Ig = -5.0 mA, 1,2,3 ALl Vpp-0.4 v
voltage ViN=0Vorés5y
Output high voltage L/ Vpp = 4.5V, Ig = -2.5 m, 1,2,3 ALl |Vpn-0.4 v
OH V?“ =0V or 4?5 v oo
Output tow voltage Vor Vpp = 4.5V, Ig = 5.0 mA, 1,2,3 All 0.4 v
Viy=0Vvor45v
Input leakage current I or [Vpp =55V, 1,2,3 Att -1.0 +1.0 HA
| Viy=0Vors55yv,
Input pins except: 11 to
15, 21,23
Bus hold high teakage Ighn Vpp = 4.5V, 5.5V, 1,2,3 ALl -200 -20 HA
current 2/ vm =30V,
Pins: 11 to 15, 21
Standby power supply Ippse  |Ypp = 5-5 V. Viy = GND or 1,2,3 ALt 100 _A
current bps lo = 0 mA
Operating power supply Ippop |Vpp = 5.5 V, Vpy = GND or 1,2,3 All 80 mA
current Vopr fo = 0 mA, Crystal
Frequency = 15 MHz
RESET input hysteresis 3/ (#)Vy [Vpp = 4.5V and 5.5 v 1,2,3 At 0.25 v
vy
Input capacitance Cin f = 1 MHz 4 ALl 5 pF
Vpp = Open
See 4.4.1c
Output capacitance Cout 4 ALl 15 pF
See 4.4.1b
Functional tests Vpp = 45V, 5.5, 7.8 All
Vin = GND or Vop-
f = 1MHz
See 4.4.1b
Noise immunity functional Vpp = 5.5V, 7.8 All
test Vin = GND or 3.5 V and
Vpp = 4.5V,
VIN = 0.8V or Voo
See footnotes at end of table
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TABLE I. Electrical performence characteristics.
Test Symbol Conditions Group A |Device Limits Unit
-55*C « TA < +125¢C subgroups | type
unless otherwise specified
Min Max
TIMING REQUIREMENTS
External frequency high teypL 90X to 90XV N 9,10,11 ALl 25 ns
time See figure i, Vpp = 45 Vv
External frequency low teren  [10X% to 10XV N 9,10,11 ALl 25 ns
time See figure é, Vpp = 4.5V
RES or START valid to t Vpp = 4.5V and 5.5V 9.10,11 All |27 ns
CLK low 3/ START sgg figure 3 o +35LEL
STOP command valid to t Vpp = 4.5 Vand 5.5V 9,10,11 ALl |2r 3T ns
CLK high 3/ STOP  [28 figure 3 o +3CLCL [ LsEHCH
EFI or crystal period tepL [See figure 3, vy, = 4.5V 9,10,11 ALl 65 ng
External frequency input tekine 2,10, 11 ALl 45 55 %
duty cycle
Crystal frequency f 9,10,11 ALl 2.4 15 MHz
RDY1, RDY2 active setup triveL JASYNC = high 9,10, 11 AlL 55 ns
to CLK See figure 3, Vpp = 4.5 v
RDY1, RDY2 active setup taiven |[ASYNC = low 9,10,11 All 55 ns
to CLK See figure 3, Vpp =45V ’
RDY1, RDY2 inactive setup tpiycL |See figure 3, Vpp = 45V 9,10, 11 All 55 ns
to CLK
RDY1, RDY2 hold to CLK toLrix [See figure 3, Vpp = 4.5V 9,10, 11 All 0 ns
ASYNC setup to CLK tayveL |See figure 3, Vpp = 4.5V 9,10, 11 ALl 84 ns
ASYNC hold to CLK topayx |See figure 3, Vpp = 4.5V 9.10,11 All 0 ns
AEN1 AEN2 setup to RDY1, tarvriy [See figure 3, Vop = 45V 9,10,11 All 25 ns
RDYZ2
AEN1T AEN2 hold to CLK tciaix [See figure 3, Vpp = 45V 9,10,11 ALL 0 ns
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

.. Test Symbol Conditions Group A |Device Limits unit
-55°C ¢ Ty < +125°C subgroups | type
unless otherwise specified
Vv Min Max

TIMING REQUIREMENTS - CONTINUED.

CSYNC setup to EFl tyuen  [See figure 3, Vop = 4.5V 9,10,11 ALt 17 ns
CSYNC hold to EFI tyneL |See figure 3, Vpp = 4.5V 9,10,1 All 17 ns
CSYNC pulse width tynyr |See figure 3, Vvpp = 45 V 9,10,11 ALl 2y ns
RES setup to CLK tyincL |See figure 3, vpp = 4.5 v5/ | 9,10,11 | At | 105 ns
so, S‘I,§/ﬁ setup to CLK tsvcy |See figure 3, vpp = 4.5V 9,10,11 All 55 ns
S0, S1,S2/STOP hold to CLK teusx  |See figure 3, vpp = 4.5 v 9,10, 11 AlL 55 ns
-;—E—s— START setup to CLK trsveH |See figure 3, Vpp = 4.5V 3/ 2,10,11 Al 105 ns
;—E—s- (Low) or START (High) tousL [See figure 3, Vop = 4.5V 9,10,11 AlL 2/3tCLCL ns
pulse width
%/FST setup to PCLK tgrpe  |See figure 3, Vo, = 4.5V 3/ 9?,10,11 ALl tEHEL+170 ns

TIMING RESPONSES

CLK/CLK50 cycle period tecL [See figure 3, Vpp = 4.5 V 9,10,11 Al 200 ns

CLK HIGH time tCHCL [See figure 3, Vpp = 4.5 V 9,10, 11 ALL 1/ 3t oy ns
+3

CLK LOW toLch  |See figure 3, Vpp = 4.5 V 92,10,11 AL (€73t o1y ns
-15

CLKS0 HIGH time tschcL |See figure 3, Vop = 4.5V 9,10,11 Atl (1/2tCLCL) ns
-7.5

CLK50 LOW time tscLcn [See figure 3, Vpy = 4.5 V 9,10, 11 ALl 1172t 01y ns
-7.5

PCLK HIGH time tpypL |See figure 3, vpp = 4.5V 9,10,11 ALL Jtec-20 ns

PCLK LOW time tpLpy |See figure 3, v, = 4.5V 9,10, ALl [teieL-20 ns

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions Group A |[Device Limits Unit
-55°C ¢ Ty < +125+C subgroups | type
unless otherwise specified
s Min Max
TIMING RESPONSES CONTINUED.
Ready inactive to CLK teyicL | See figure 3, vy, = 4.5 v/ 9,10, 11 Al -8 ns
-15
CLK to reset delay teLiL  [See figure 3, Voo = 4.5 v 9,10, 11 ALl 65 ns
CLK to PCLK HIGH delay toLpy [See figure 3, v, = 4.5V 9,10,11 AlL 40 ns
CLK to PCLK LOW delay toppL |See figure 3, Vop = 45V 9.10,11 AllL 40 ns
0SC to CLK HIGH delay touck [See figure 3, Vpp = 4.5 V 9,10, 11 ALl -5 60 ns
0SC to CLK LOW delay toncL |See figure 3, vp, = 4.5V 9,10, 11 AlL 2 70 ns
0SC LOW to CLK50 HIGH delay toLcy |See figure 3, Vpp = 4.5V 9,10,11 AlL -5 60 ns
CLK LOW to CLKS0 LOW skew toLcsoL |See figure 3, vpp = 4.5V 9,10,11 ALl 10 ns
See figure 3
CLK/CLK50 rise time 3/ tCHICHZ |Vpp = 4.5 V and 5.5 V, 9,10,11 AlL 15 ns
1.B Vto3bsyvV
See figure 3
CLK/CLKSO fall time 3/ tCLICL2 |Vpy = 4.5 V and 5.5 v, ?,10,11 Al 15 ns
3.2 Vitot.0vV
See figure 3
Output rise time (except torow |Vpp = 4-5 Vand 5.5V, ?,10,11 All 25 ns
cLK) 3/ 08 v toz20v
See figure 3
Output fall time (except towor |Vpp = 4-5 Vand 5.5 v, 9,10,11 ALl 25 ns
CLK) 3/ 2B v to 0.8V
See figure 3
Start/reset valid to CLK tosT Vpp = 4-5 V and 5.5 v (TYP) 9,10,11 All 3 ms
Low 3/
See figure 3
RESET output time high 3/ tesT Vpp = 4.5 V and 5.5 V 9,10,11 AlL 16(tCLCL) ms
See footnotes on next page.
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TABLE 1. Electrical performance characteristics - Continued.

1/ Devices supplied to this drawing will meet all levels M, D, L, and R of irradiation.
tested at the 'R' level. Pre and Post irradiation values are identical unless otherwise s
performing post irradiation electrical measurements for any RHA level, T, = +25°C.

ground.
HZ/ Igyy should be measured after raising ViN to Vpp and then Lowering to 3.0 V.

characteristics.

load, temperature, power supply voltage, ect. This parameter is given for information only.

Applied only to T3, TW states.

w

£/ Applied only to T2 states.

However, this device is only
pecified in Table I. When
All measurements referenced to

3/ The parameters listed in the table are controlled via design or process parameters and are not directly tested.
These parameters are characterized upon initial design release and upon design changes which would affect these

Oscillator start-up time depends on several factors including crystal frequency, crystal manufacturer, capacitive
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Device type 01
Case outlines J and X
Terminal Terminat Terminal Terminal
number symbol number symbol
1 CSYNC 13 S0
2 PCLK 1% s1
3 AEN1 15 ;;/ STOP
4 RDY1 16 RESET
5 READY 17 RES
3 RDY2 18 osc
7 AEN2 19 F/C
8 CLK 20 ER
9 GND 21 ASYNC
10 CLK50 22 X2
11 START 23 X1
12 S L O/FST 2 Vop
FIGURE 1. Jerminal copnections.
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— RESET PULSE {5 RESET
RES CONDITIONING
LOGIC
RESTART RESTART T,
START[ DO— LOGIC oy 5 B e S T 5 e
cSYNCD SYNC
LOGIC SYNC O
cLock
L L‘IJBBI'C
SLO/FST SPEED SELECT *
_ +256 OR +1 WASTER {O cLKS0
F/C-64 EXTERNAL osc
FREQUENCY
frI SELECT SELECTED 0SC PERIPHERAL | |  peix
LOCK
|osc B)
x2[O—
0SC
X1 DSCILLATODR D
—¢
S2/5ToP[D—
D sTop |
s1 LOGIC HALT
So[O—
RDY1(O>—
AENL[O— READY READY
AEN2O— SELECT SYNC { O READY
ROY2[OD—
ASYNC >
FIGURE 2. Block diagram.
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SLOW TO FAST CLOCK MODE TRANSITION
PCLK | l . . ' | ] | ]
tsFp - tsrp
— SEE WSTE _'.' E_:_c_nﬁre
SLO/FST ; Tl
3 EF1 PULSES
LK | f ] A B
CLKSO l [ | R
NOTE: If tgepc is not met on one edge of PCLK, S L O/FST will be recognized on the next edge of PCLK.
CLOCK HIGH AND LOW TIME CLOCK HIGH AND LOW TIME
USING X1.X2 USING EFI
LOAD PULSE | [ Loao
x1 CLK—IseE noTE GENERATOR EFI CLKI—1see NoTE
15 MHz &5 “:gl_:
 x2
c2¢ LOAD - LOAD
= CLKSO—cc¢ noTE Voo FsC CLKSDI—cee noTE
FsC CSYNC
CSYNC I
- -
READY TD CLOCK READY T0 CLOCK
USING X1.X2 USING EFI
— LOAD PULSE LOAD
Voo AENL CLE—seE NOTE GENERATOR EFI CLKI—seE noTe
15 MHz = Cl'—__% Voo
X2 F/C
c2
e [ LoaD —_
TRIGCER * READY [ ( LOAD T AEN1
PULSE ROY2 PULSE RDY2
GENERATOR /T GENERATOR
= AENZ
NZ
CSYNC  OSC CSYNC READY SE'Eo:lgTE
= _\ <L
NOTE: C_ = 50 pF
FIGURE 3. Timing waveforms and load circuit.
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L'—- tRiveH

”7

WAVEFORMS FOR READY SIGNALS FOR ASYNCHRONOUS DEVICES

K/ /X ANy /S /T /T
. "cuux‘L—" dih L—

"1 tRiveL
X

CLK AN _ A\ _/\

ROY1,2 4
|"AlVlllV'-l I"' toLRix = '-' o
AENL,2 X . )IZ_//// /4
tm'vt:t.—|"—" toLarx =
ASYNC X /WWQAZZZMMW
teLarx —ee] .
READY ¥
-l tRYHCH M= "RYLCL""I -

CLOCK STOP (F/C HIGH OR F/C LOW)

PCLK

CLK50 /T /T \/ \_/
/ T\

S0ZZZ7ZF | XAAV [ RAIIHITIRRRRARRRRARRRARRR TR RRRRRRRRRRRREEREE

ESveH == |
CHSX

s1/ZZZ7F T XAV T ARALIALEETERERRRRTRRRRRRRRRTERRRRRRREE R

t
t'CHSX

SVC
se/stor////F | XN\ ;(\\\(\H\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

RES A
START X

=t RSVCH

FIGURE 3. Iiming waveforms and load circuit - Continued.
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WAVEFORNMS FOR CLOCKS
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NOTE: Unless otherwise specified, all timing measurements are made at 1.5 V.
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FIGURE 3. Timing waveforms and load circuit - Continued.
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RESET TIMING OSCILLATOR STOPPED (F/C LOW)
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NOTE: CLK, CLK50, and PCLK remain in the high state until RES goes high_and 8192 valid oscillator cycles have been
registered by the device internal counter TOST time period. After RES goes high and CLK, CLK50, snd PCLK
become active, the RESET output will remain high for a minimum of 16 CLK cycles (TRST).
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FIGURE 3. Timina waveforms and load circuit - Continued.
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NOTES:
1. R =370 at Vv
2. R=49%Q at Vv
3. C_ =50 pF.
4. C_ includes probe and jig capacitance.

2.25 for CLK and CLK50 outputs.
2.87 for all other outputs.

Voo

R

SEE NOTES

1 AND 2
FROM QUTPUT
UNDER TEST

cL

SEE NOTE 4

FIGURE 3. Timing waveforms and load circuit - Continued.
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FIGURE 4. Radiation exposure circyit.
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4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and ipspection. For device class M, sampling and inspection procedures shall be in accordance with
MIL-STD-883 (see 3.1 herein). For device classes 0 and V, sampling and inspection procedures shall be in accordance
Wwith MIL-1-38535 or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the oM
plan shall not effect the form, fit, or function as described herein.

4.2 Screening. For device class M, screening shall be in accordence 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.

8. 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 msnufacturer 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.

(2) T, = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table IIA 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-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-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 I11A herein.

c. Additional screening for device class V beyond the requirements of device class G shall be as specified in
appendix B of MIL-1-38535 or as modified in the device manufacturers approved Quality Management (QM) plan.

4.3 i i i i . Qualification inspection for device classes Q and V shall
be in accordance with MIL-1-38535. 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).

b.b4 i ioh. OQuality 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-1-38535, or as modified in the
QM plan, including groups A, B, C, 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 IIA herein.

b. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the functionality of the device.
For device classes @ and V, subgroups 7 and 8 shall include verifying the functionality of the device.

€. Subgroup 4 (C;y and C T measurement) shall be measured only for the initial qualification and after process
or design changes uhigH may affect capacitance. A minimun sample size of 5 devices with zero rejects shall be
required.

4.4.2 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table
11A herein.
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TABLE I1IA. Electrical test requirements.
Test requirements Subgroups Subgroups
(in accordance with (in accordance with
MIL-STD-883, MIL-1-38535, table III)
L 1N 5005, table 1)
Device Device Device
class M class Q class v
Interim electrical 1,7,9 1,7,9 1,7,9
parameters (see 4.2)
Final electrical 1,2,3,7,8,9, 1/ 1.2,3,7,8,1/ |1.,2,3,7,8, &/
parameters (see 4.2) 10,11 9,10,11 ?,10,11 3/
Group A test 1,2,3,4,7,8,9,10,11 1,2,3,4,7,8,9, | 1,2,3,4,7,8,
requirements (see 4.4) 9,10, 11 9,10, 11
Group C end-point electrical 1,2,3,7,8,9 1,2,3,7,8,9 1,2,3.7,8,9
parameters (see 4.4) 10,11 10,11 10,11 3/
Group D end-point electrical 1,7,9 1,7,9 1,7,9
parameters (see 4.4)
Group E end-point electrical 1.7,9 1,7,9 1,7,9
parameters (see 4.4)

PDA applies to subgroup 1 and 7.
PDA applies to subgroups 1, 7 and delta's.

AN

TABLE IIB. -1 +29°).
Parameter Symbol Delta Limits
Standby power supply current Teese 220 pA
Input leakage current Iiwe 1L $200 nA
Low level output voltage VOL +80 mv
High level output voltage VOJL £150 mv

4.4.2.1

iditional criteria for device class M.

a. Test condition A, B, C or D.

the intent specified in test method 1005.
b. T, = +125*C, minimum.

c. Test duration:

level control and shall be made available to the preparing or acquiring activity upon request.
cireuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with

1,000 hours, except as permitted by method 1005 of MIL-STD-883.

Delta limits as specified in table IIB herein shall be required where specified and the Delta values
shall be completed with reference to the zero hour electrical parameters.

Steady-state life test conditions, method 1005 of MIL-STD-883:

The test circuit shall be maintained by the manufacturer under document revision

The test
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4.4.2.2 i i i i . The steady-state life tes: Juration, 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 S
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 applicable, in
accordance with the intent specified in test method 1005.

4.4.3 grow D inspection. The group D inspection end-point electrical parameters shall be as ‘specifisd fir"vuBIE*~"

11A herein,
o A K

4.4.4 Groyp 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 M, Q and V shall be as specified in MIL-1-38535.
End-point electrical parameters shall be as specified in table I1A herein. ) o

4.4.4.1 Jotal dose jrradiation testing. Total dose irradiation testing shall be performed in accordance with MIL-
STD-883 method 1019 and as specified herein.

4.4.4.1.1 Accelerated aging test. Accelerated aging tests shall be performed on all devices requiring a RHA level
greater than 5k rads(Si). The post-anneal end-point electrical parameter limits shall be as specified in table I
herein and shall be the pre-irradiation end-point electrical parameter Llimit at 25°C 25°C. Testing shall be performed
at initial qualification and after any design or process changes which may affect the RHA response of the device.

4.4.4.2 Qose rate induced latchup testing. Dose rate induced latchup testing shall be performed in accordance with
test method 1020 of MIL-STD-883 and as specified herein (See 1.4). Tests shall be performed on devices, SEC, or
approved test structures at technology qualification and after any design or process changes which may effect the RHA
capability of the process.

4.4.4.3 3ingle event phenamena (SEP). SEP testing shall be required on class V devices (See 1.4). SEP testing
shall be performed on a technology process on the Standard Evaluation Circuit (SEC) or alternate SEP test vehicle as
approved by the qualifying activity at initial qualification and after any design or process changes which may affect
the upset or latchup characteristics. The recommended test conditions for SEP are as follows:

a. The ion beam angle of incidence shall be between normal to the die surface and 60° to the normal, inclusive
(i.e. 0* < angle < 60°). No shadowing of the ion beam due to fixturing or package related effects is allowed.

b. The fluence shall be a 100 errors or = 10° ions/cmz.

c. The flux shall be between 102 and 10° jons/cm?/s. The cross-section shall be verified to be flux independent
by measuring the cross-section at two flux rates which differ by at least an order of magnitude.

d. The particle range shall be x 20 microns in silicon.

e. The test temperature shall be +25°C and the maximum rated operating temperature $10°C.
f. Bias conditions shall be defined by the manufacturer for latchup measurements.

g. Test four devices with zero failures.

4.5 Methods of inspection. Methods of inspection shall be specified as follows:

4.5.1 VYoltade and cyrrent. Unless otherwise specified, all voltages given are referenced to the micrecircuit Vss
terminal. Currents given are conventional current and positive when flowing into the referenced terminal.

5. PACKAGING

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

6. NOTES

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

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

6.1.2 3ubstitutability. Device class Q devices Will replace device class M devices.

SIZE
STANDARD A 5962-95820
MICROCIRCUIT DRAWING
DEFENSE ELECTRONICS S ey Y CENTER REVISION LEVEL SHEET
’ 21
DESC FORM 193A
Jut 54 B S004708 0018209 727 HE

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



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 DD
form 1692, Engineering Change Proposal.

6.3 Record of uysers. 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 & record
of users and this List will be used for coordination and distribution of changes to the drawings. Users of dramings .
covering microelectronic devices (FSC 5962) should contact DESC-EC, telephone (513) 296-6047.

ot AT 6.6 LoumSnts. 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 and as follows:

X1 1 CRYSTAL CONNECTIONS: X1 and X2 are the are the crystal oscillator connections.
X2 [s] The crystal frequency must be three times the maximum desired processor clock

frequency. X1 is the oscillator circuit input and X2 is the output of the
oscillator circuit.

EMI 1 EXTERNAL FREQUENCY IN: When F/? is HIGH, CLK is generated from the EFI input
signal. This input signal should be a square wave with a frequency of three times
the maximum desired CLK output frequency.

F/C I FREQUENCY/CRYSTAL SELECT: F/C selects either the crystal oscillator or the EFI
input as the main frequency source. When F/C is LOW,—the device clocks are
derived from the crystal. oscillator circuit. When F/C is HIGH, CLK is generated
from the EFl input. F/C cannot be dynamically switched durfng normal operation.

START I A low-to-high transition on START will restart the CLK, CLK50, and PCLK outputs
after the appropriate restart sequence is completed.

When in the crystal mode (F/C LOW) with the oscillator stopped, the oscillator
will be restarted when a Start command is received. The CLK, CLK50, and PCLK
outputs will start after the oscillator input signal (X1) reaches the Schmitt
trigger input threshold and an 8 k internal counter reaches terminal count. If
F/C is HIGH (EFI mode), CLK, CLK50, and PCLK will restart within 3 EFI cycles
after START is recognized.

The device will restart in the same mode (S L O/FST) in which it stopped, A high
level on START disables the STOP mode.

s0 1 S2/STOP, S1, SO are used to stop the device clock outputs (CLK, CLKS0, PCLK)
s1 1 and are sampled by the rising edge of CLK. CLK, CLK50, and PCLK are stopped by
S$2/sT0P I $2/8STOP, $1, SO being in the LHH state on the low-to-high transition of CLK.

This LHH state must follow a passive HHH state occurring on the previous low-to-
high CLK transition. CLK and CLKS50 stop in the high state. PCLK stops in it's
current state (high or low).

When in the crystal mode (F/C) low and a STOP command is issued, the device
oscillator will stop along with the CLK, CLK50, and PCLK outputs. When in the EFI!
mode only the CLK, CLK50, and PCLK outputs will be halted. The oscillator circuit
if operational, will continued to run. The oscillator and/or clack_is restarted
by the START input signal going true (HIGH) or the reset input (RES) going low.
SLO/FST 1 SLO/FST is a level-triggered input. when HIGH, the CLK and CLKSO outputs run at
the maximum frequency (crystal or EFl frequency divided by 3). When LOM, CLK, and
CLXS0 frequencies are equal to the crystal or EFI frequency divided by 748.
S L O/FST mode changes are internally synchronized to eliminate glitches on the
CLK and CLK50, START, and STOP control of the osciltlator or EFI is available in
either the SLOW or FAST frequency modes.

The S L O/FST input must be held LOW for at least 195 OSC/EFI clock cycles before
it will be recognized. This eliminates unwanted_frequency changes which could be
caused by glitches or noise transients. The SL O/FST input must be held HIGH for
at least 6 OSC/EFI clock pulses to guarantee a transition to FAST mode operation.
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Rescription - Continued.

PROCESSOR CLOCK: CLK is the clock output used by the device processor and other
peripheral devices. When SL O/FST is high, CLK has an output frequency which is
equal to the crystal or EF! input frequency divided by three. When SL O/FST is
low, CLK has an output frequency which is equal to the crystal or EFl input
frequency divided by 768. CLK has a 33X duty cycle.

50X DUTY CYCLE CLOCK: CLK50 is an auxiliary click with.a 50 percent duty cycle
and is synchronized to the falling edge of CLK. When SL O/FST {s high, CLK50 has
an output frequency which is equal to the crystal or EFI input frequency divided
by 3. When SLO/FST is low, CLK50 has an output frequency eaual to the crystal
or EFl input frequency divided by 768.

PERIPHERAL CLOCK: PCLK is a peripheral clock signal whose output frequency is
equal to the crystal or EFI input freguency divided by six and_has a 50 percent
duty cycle. PCLK frequency is unaffected by the state of the $L 0/FST input.

OSCILLATOR OUTPUT: OSC is the output of the internal oscillator circuitry. Its
frequency is equal to that of the crystal oscillator circuit. O0SC is unaffected
by the state of the SL O/FST input.

When the device is in the crystal mode (F/C LOW) and a STOP command is issued,
the_DSC output will stop in the HIGH state. When the device is in the EFI mode
(F/C HIGH), the oscillator (if operational) will continue to run when a STOP
command is issued and OSC remains active.

RESET IN: RES is an active LOW signal which is used to generate RESET. The
device provides a Schmitt trigger input so that an_RC _connection can be used to
establish the power-up reset of proper duration. RE S starts crystal oscillator
operation.

RESET: RESET is an active HIGH signal which is used to reset the device
processor. Its timing characteristics are determined by RE S. RESET is
guaranteed to be HIGH for a minimum of 16 CLK pulses after the rising edge of
RES.

CLOCK SYNCHRONIZATION: CSYNC is an active HIGH signal which allows multiple
devices to “e synchronized to provide multiple in-phase clock signals. When CSYNC
is HIGH, the internal counters are reset and force CLK, CLK50, and PCLK into a
HIGH state. When CSYNC is LOW, the internal counters are allowed to count and the
CLK, CLK50, and PCLK outputs are active. CSYNC must be externally synchronized to
EFI.

ADDRESS ENABLE: AEN is an active LOW signal__AEN serves to qualify it3
respective Bus Ready Signal (RDY1 or RDY2). AEN1 validates RDY1 while AENZ
validates RDY2. Two AEN signal inputs are useful in system configurations which
permit the processor to access two Multi-Master System Buses.

BUS READY: (Transfer complete). RDY is an active HIGH signal which is an
indication from a device located on the system data hus that data has been
ceceived, or is available. RDY1 is qualified by AEN1 and RDY2 is qualified by
AEN2.

READY SYNCHRONIZATION SELECT: ASYNC is an input-which defines the
synchronization mode of the READY logic. Mhen ASYNC is LOW, two stages of READY
synchronization are provided. When ASYNC is left open or KIGH a single stage of
READY synchronization is provided.

READY: READY is an active HIGH signal which is used to inform the device that it
may conclude a pending data transfer.

Ground.

+5 V power supply.
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6.6 QOne o~rt - 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-1-38535, 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 (OEM), that was contractually Locked into the original uni PIN.
By establishing a one part mumber system covering all three documents, the OEM can acquire to the highest cless tevel
available for a given generic device to meet system needs without modifying the original contract parts selection

ecriteria.
Example PIN Manufacturing Document

Military documentation format under new system source listing listing
New MIL-H-38534 Standard Microcircuit 5962-XXXXX2Z(H or K)YY QML -38534 MIL-BUL-103
Drawings
New MIL-1-38535 Standard Microcircuit 5962-XXXXXZZ(Q ar V)YY QML -38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL-STD-883 Standard 5962-XXXXXZZ(M)YY MIL-BUL-103 MIL-BUL-103

Microcircuit Drawings

6.7 Sources of supoly.

6.7.1 Sources of supply for device classes @ and V. Sources of supply for device class.s @ 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.

6.8 Additional information. A copy of the following additional data shall be maintained and available from the
device manufacturer:

a. RHA upset levels.

b. Test conditions (SEP).

c. Number of upsets (SEP).

d. Number of transients (SEP).
e. Occurrence of latchup (SEP).
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