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TQUACIFICATION] 9 August 1983
[REQUIREMENTS |
| REMOVED | MIL-M-38510/422(USAF)

27 November 1979

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, SCHOTTKY TTL, CLOCK GENERATOR AND DRIVER,
MONOLITHIC SILICON

TINACTIVE FOR NEW DESIGN AFTER DATE OF THIS REVISION{

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic

silicon,, schottky TTL, clock generator/driver microcircuits. One product assurance
class and a choice of case outlines and lead finishes are provided and are reflected

in the complete part number.

1.2 Part number. The complete part number shall be in accordance with
MIL-M-38510, except the "JAN" or "J" certification mark shall not be used.

1.2.1 Device type. The device type shall be as follows:

Device type Circuit
01 Clock generator/driver

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-38510.

1.2.3 Case outline. The case outline shall be designated as follows:

Qutliine letter Case outline (see MIL-M-38510, appendix C)

E D-2 (16-1ead, 1/4" x 7/8"), dual-in-1ine package

1.3 Absolute maximum ratings.

Supply voltage range (Vpp) - - - - - - - - - - -0.5 V dc to *+13.5 V dc
Supply voltage range (Veg) = - = - = = = = = - -0.5 V dc to *7.0 V dc
Input voltage range- - - - - - - - - - - - - - -1.0 V dc to +7.0 V dc
Storage temperature range- - - - - - = - - - - -65°C to *+150°C
Maximum power dissipation, (Pp) 1/ - - - - - - 791 mW dc
Lead temperature {(soldering, ?o seconds) - - - +300°C
Thermal resistance, junction-to-case (Qjc):

Case E - = = = = = = = = = = = = = = - 0.03°C/mW
Junction temperature (Tg)- - - - - - - - - - - +175°C

1/ Must withstand the added Pp due to short circuit test (e.g., Igs).

Beneficial comments {recommendations, additions, deletions) and any perti-
nent data which may be of use in improving this document should be addressed
to: Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using
the self-addressed Standardization Document Improvement Proposal (DD Form
1426) appearing at the end of this document or by letter.

FSC 5962
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1.4 Recommended operating conditions.

Supply voltage range (Vvpp) - - - - - - 10.8 V dc minimum to 13.2 V dc maximum
Supply voltage range {Veg) - - - 4.5 V dc minimum to 5.5 V dc maximum

Minimum high-level input voltage

RESIN input- - - = - = = = = - - = - 2.6 V.dc

A1l other inputs - - - - - - - - = = 2.0 V dc
Maximum low-level input voltage- - - - 0.8 V dc .
Case operating temperature range (Tc)- -55°C to *125°C

Setup time, tSHL/LH
RESIN to STSTB - - - - = - = - - -

50 ns -4 tp 2/ ns minimum

9

Hold time, tHHL/HL )

“ESIN to STSTB - - « - = - - = = - 4 tp 2/ ns minimum

9

Pulse width:

STSTB, ty(STSTB) - - - - - - - - = tp, 2/ -23 ns minimum
Oscillating frequency (fOSC) - - - - 4.5 MHz minimum to 18.43 MHz maximum

RESIN input hysteresis (H) - - - - - - 0.25 mV minimum

Positive-going threshold
voltage (Vy+)- - - - -
Negative-going threshold
voltage (VT_)- - - - = - = = = - - - 0.8 V minimum
Normalized fanout (maximum values) 3/

- e e e e - - 2.6 V maximum

$5(TTL)0SC [Reset, Ready | STSTB |
Low level - - - = - = - = - =~ = = - 40 | 10 | 10 |
High level - - - - - = = = = - - - 10 | 1 S

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the solici-
tation, form a part of this specification to the extent specified herein.

SPECIFICATION

MILITARY

MIL-M-38510 - Microcircuits, General Specification for.

STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of specifications, standards, handbooks, drawings, and publications required
by manufacturers in connection with specific acquisition functions should be obtained
from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIC-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physicaT dimensions shall be as specified Tn MIC-M-38510 and herein.

2/ tp = 9/fosc-
3/ Fanout of 1 = 250 uA for low level, fanout of 1 = 100 uA for high level.
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TABLE I. Electrical performance characteristics.

[ ] | [ Cimits 1/ 1| |
| Test | Symbol | Conditions 1/ [Min TMax :Unit }
| | | ! !
|High Tevel output voltage, TVoH1 Vee = 4.5 Vs 9.0 1 v |
141, 42 | |vpp = 10.8 V; | | ! |
| | IIOH = -100 uA | | | |
| | | + { | }
THigh-Tevel output voltage, I'Vou2 [ViL = GND 3.3 v
|READY, RESET { {VIH = 4,5V |I } : |I
!
THigh-level output voltage, TVon3 Ve = 4.5 V; Vi = GND 2.4 1 IV |
l0SC, STSTB, #é, (TTL) | IVpp = 10.8 V; Viy = 4.5 V] | l |
t { {IOH = -1 mA } }
[Cow-Tevel output voltage, TVoL1 Voo = 4.5 V; Vyp = GND 0.35 [V |
|é1, 62, READY, | IVpp = 10.8 V; Viy = 4.5 V| | | |
iRE T STSTB { {IgL = 2.5 mA =
[Low-Tevel output voltage, VoL 2 [Vec = 4.5 V; Vi = GND 0.45 v
|g2 (TTL), OSC | [Vpp = 10.8 V; Viy = 4.5 V| | | |
| | jror - 1o L |
[Tnput clamp voltage TVic TVee = 4.5 V; | [-1.2 v
| | |Vpp = 10.8 V; I | | |
| | [IIN = -5 mA I I | I
| ! ! | | | |
|Tow-Tevel input current TTyL [Vce = 5.6 V | [-250 T uA |
I | Ivpp = 13.2 V | | ! |
| | [viL = .45 V | | | |
| | | | | I |
[High-Tevel input current [Try [Veg = 5.5 V | 10 1T uA |
| | {Vpp = 13.2 V | | I |
I | [ViL = 5.5 V | | | I
! | | | I | |
[Output short circuit ITgs IVee - 5.0 V [-10 T -70 | mA |
I¢ rrent 0SC, dp (TTL), | |Vvpp = 13.2 V I I I |
1S , READY, RESET | I | I ! I
I | I ] | | |
[Supply current tTee TVce = 2.5 V | 115 T mA ]
! | I I | |
= Ipp Vpp = 13.2 V II |r 12 } mA If
ITnput capacitance Cin Veg = 5.0 V5 Vpp = 12 V5 | 1 8 [ pF 1
I I IVgIas = 2.5 V3 f = 1 MHz;| ! | |
I | ITg = +25°C | | I |
! | ! ] i ! !
|41 puTse width Ttg1 TCL = 50 pF [2t,-201 [ ns |
: (see fig 5 for Ryp) !‘y— ; I
=¢ pulse width It¢2 I {5t -45{ ' ns }
| | | |
{5 to 92 delay trLHA 0 ns
{¢ to 41 delay ltPLH6 | I2tp-25l | ns |
A
I [ | | I | |
[41 to 62 delay [tpLus | 2t, T2tp+40l ns |
| ) 179 [
| | | |
;¢1 g2 rise time tTLH } 25 ns |
=¢1, g2 fall time |tTHL { ! 25 | ns }
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TABLE I, Electrical performance characteristics - Continued.
| I | [ Cimits I/ 1 1
| Test | Symbol | Conditions 1/ IMin {Max :Unit :
{ | | ~ |
142 to g2 (TTL) deTay TtpLH1 [T = 50 pF -5 [ 15 [ns |
| | [(see fig. 5 for Ry } | | |
| tpHL1 | 1-5 | 15 I'ns |
| | | | | | |
|62 to STsTp delay [tpHLa ! IQEP-30|§EP [ ns |
! I 9 | | f
| | | | |
I[READY, RESET to tpLH?2 [4tp-23] | ns |
| 2 delay ItpHL?2 | |9 | ! |
| e ol
| tp
| s | | | |
[Setup time touL 150-4t I ns |
| to STSTE > | 52| ! !
| Ty T T
[Hold time TtHHL | 14 | I'ns |
ST o ST e o
| thLn 27 |
| | | | : ; %
[Pulse width, Itw(sTsTe)! [tn-23 ns
[STSTE | | 25 | | |
| | | | | | |
| | | . | [ | |
|0scillating frequency ‘fOSC }TC = *+25°C ‘ 4.5 118.432} MHz {

1/ tp =9 x 103
fosc

where, fO%C
p

2/ These parameters

frequency of oscillation (MHz)
cycle time (ns)

are not tested in table III.

TABLE II. Electrical test requirements.

| Subgroups

(method 5004)

|

f MIL-STD-883 |{see table II1I)
| test requirements T CTass B

1 ‘ devices
[Tnterim electrical parameters | 1

}(pre burn-in) (method 5004) %

[Final eTectrical test parameters 11%,2,3,7,9,10,11
|

|

|

I

|
|
|
I
|
I
|
|
|
|
|
3,7,8,9, |
1 I
|
|
I
|
I
I
|
!
!
|

Group A test requirements 1,2,
I(method 5005) 10,1

|
lGroups C end-point electrical T N/A
Iparameters (method 5005) |

|
[Additional electrical subgroups | N/A
Ifor group C periodic inspections 1
[Group D end point eTectrical | 1, 2, 3

|

|

|parameters (method 5005)
|

*PDA applies to subgroup 1 (see 4.2c).
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3.2.1 Case outlines. The case outlines shall be as specified in MIL-M-38510, and
in 1.2.3 herein.

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

3.2.3 Logic diagram. The logic diagram shall be as specified on figure 2.

3.2.4 Crystal requirements. Crystal requirements shall be as specified on
figure 3.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 (see 6.5).

3.4 Electrical performance characteristics. The electrical performance character-
jstics are as specified in table I, and apply over the full recommended case
operating temperature range, unless otherwise specified.

3.5 Electrical test requirements. The electrical test requirements shall be the
subgroups specified in table II. The electrical tests for each subgroup are
described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At
the option of the manufacturer, marking of the country of origin may be omitted from
the body of the microcircuit, but shall be retained on the initial container. The
"JAN" or "J" certification mark shall not be used.

3.7 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manufacturer shall have a manufacturer certification in accordance
with MIL-M-38510 for at least one line, not necessarily the line producing the device
type described herein.

3.8 Certification. Certification in accordance with MIL-M-38510 is not required
for this device.

4. QUALITY ASSURANCE PROVISIONS

4,1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on all devices prior to quality conformance inspection. The
following additional criteria shalil apply:

a. Burn-in test (method 1015 of MIL-STD-883).

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = +125°C minimum.

b. Interim and final electrical test parameters shall be as specified in table
I1, except interim electrical parameters test prior to burn-in is optional
at the discretion of the manufacturer.

¢c. The percent defective allowable (PDA) for class B devices shall be 10
percent based on failures from group A, subgroup 1 test after cooldown as
final electrical test in accordance with method 5004 of MIL-STD-883, and
with no intervening electrical measurements. If interim electrical
parameter tests are performed prior to burn-in, failures resulting from pre
burn-in screening may be excluded from the PDA. If interim electrical
parameter tests prior to burn-in are omitted, then all screening failures
shall be included in the PDA. The verified failures of group A, subgroup
1, after burn-in divided by the total number of devices submitted for
burn-in in that lot shall be used to determine the percent defective for
that lot, and the 1ot shall be accepted or rejected based on the PDA for
the applicable device class.

Text continues on page 24.
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—
RESET [t 16| __JVce
RESIN[_|2 15 ] XTALI
RDYIN[_]3 4] )xTAL 2
READY [ |4 130 ] TANK
SYNC[]5 l2__Josc

P, (TTLI |6 ni ]9
STSTB[ |7 o[ ]9z

GND[ |8 9[_]Voo

FIGURE 1. Terminal connections.
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OSCILLATOR >

SEaTN | N
[2> RESIN > D
SCHMITT
INPUT —C Q &

osc JUUUUUUUUU UYL UUL
o | 1 [ ]

oo | | R
pia | L [ ]

p2D r—T r_q__

FIGURE 2. Logic and timing diagram.
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RESET

READY
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Oscillator function

The oscillator circuit derives its basic operating frequency from an external, series rgsonant,
fundamental mode crystal. The two inputs, XTAL1 and XTALZ, provide the cry§ta1 connections.
Crystal frequency is selected to be 9 times the associated processor operating frequency, or:

Crystal frequency = 9

Where tp = processor cycle time (period). Crystals exceeding 10 MHz may require frequency
trimming as indicated in the circuit.
The oscillator circuit may be operated with overtone made crystals. An external LC network

must be added to the tank input as shown in the diagram to compensate for the lower gain
overtone crystal. The LC network is AC coupled to ground. The formula for the LC network is:

F = 1
21 ~/LC

!

|

T

!

!

|

T
= [
|

J

USED ONLY . CRYSTAL
FOR OVERTONE
CRYSTALS

Crystal requirements

ABOVE 10 MHZ)

3-10pF
sills /(ONLYNEEDED
_
|

Tolerance: .005% @-55° to 125¢C T~
Resonance: Series (fundamental)* L+
Load capacitance: 20 -35 pF

Equivalent resistance: 75-20Q 13 4

Power dissipation: 4mW min TK XTALS XTALI
*With tank circuit use 3rd overtone mode. (2
0SC -
0y (TTL) =2
3
—

ROYIN 8224

FIGURE 3. Crystal input requirements.
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NC i 16| +5.0V+5%

sp3|2 15|NnC

sp2|3 14|p

NC| 4 13INC

spils 12[ne

NC|6 f

Ne|7 10 l

GND[8 9 +12v+5% ' cL
I SEE

NOTES:
1. CL = 50 pF +10%

2. A1l pulse widths shall be +5%.
3. The pin designations shown above indicate the stresses to be applied
(see waveforms). "NC" indicates no connection.

5.0V
5%

ov

30ps‘—“—.}<—ﬁ+—v30ps
50V
| ’ +5%
SPI
oV

IOus—#  le@———————200us

5.0V
*5%

oV

iOus o] |- 500us - 5.0V
L

SpP2

+5%

ov

SP3

{Ops ~—o g 20 ms —

FIGURE 4. Burn-in and steady state life test circuit and input waveforms,
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SEE Ve Vpp SEE
NOTE I T T NOTE |
v, SEE
, L NOTE 3
Vee VoD
+ XTALI R, SEE
PULSE 57578 —— l NOTE 3
GENERATOR_ CTAL? READY b——
RESET p—
, N OSC}|——
IN—-A ] P—
FORCING % o, SEE
IN-B ———— FUNCTION RESIN ge— NOTE 3
IN-C TZSRE SYNC P2 (TTL}— =
|IIL RDYIN
GND
N\ / T
NOTES:
1. V.. =5.0V; VDD = 12.0V
2. D] = 1N3064 or equivalent.
3. Loading: utput R C v
STSTB, 1 L ~ROAD.
Ready, reset 3300 +5% 150 pF +10% 2.1V
g, (TTL), 0SC 3300 5% l ‘
01, §2 Open 470 5% 5.3V
FIGURE 5. Switching waveforms for device type 01.
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4. The XTAL1 and XTALZ2 inputs may be driven by either a pulse generator, qutomatic logic
tester or a flip-flop (543112) as shown below. Pulse generator or logic tester waveform
characteristics are:

—=2.0%0.2V
+OUTPUT —» XTAUMO'8 +0.2V
I i

MAX MAX 2.0x£0.2V
—OUTPUT —e= XTAL2 --0.8%10.2V

Rise time = fall time = 5 ns max (0.7 V to 2.7 V).
Timing references are at 1.5 V.

Ik L
I I —AM— + 5.0V
J K CP
Q +
CLOCK 0——O>CK
6 —
545Sl12

Flip flop input curcuit.

5. IN-A has the following characteristics:

Vgen =3,0 V, rise time = fall time = 10 ns

(0.7 V to 2.7 V).
6. IN-B and IN-C have the following characteristics:

Vgen = 3.0 V, rise time = fall time = 10 ns (0.7 V to 2.7 V).

FIGURE 5. Switching waveforms for device type 01 - Continued.




MIL-M-38510/422A

L7V U O I
ST I [ e e T O I I

0OSC —J |
--VOL
T H ﬂ tryL
H
” 70V 70V [VO
—’{ 0.8v

ey — 1
0.8V oI 0.8V VoL

tpLHe ] tTHL tPLH6
Fe—tTLH e yon
g2 -t P H5 j?.OV 7_OV\
v 0.8V

tge
0.8 VoL

tPLHI TPHLI~:1
— — — — VOH
22 7[I.5v 1.5v\
TTL voL

Waveform A

- —=3.010.2V

IN-A I.SVJf \Ki.sv
(SYNC) __,{ oOV+0.2V

¢2 7.0V \
/ I 0.8V VoL
tPHL4 Tw(STSTB)
T VOH
—— —VOL

Waveform B

FIGURE 5. Switching waveforms for device type 01 - Continued.
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7.0V 7.ovi—
{o.sv \ ;lfo.ev VoL

tSHL le—THLH +1 SLH

] B oso
(RESIN) —\\I.SV |.5v/- —/i/l.sv \l._sv
—~ 0+0.2V
—_— —— VOH
5TSTB \ /
— ~VvoL
toLH2 e PHL2 |-
N T
RESET %I.SV |.5v\
_ ——— VOL

tSLH l@—tHHL tgHL a——THLH

3.0x0.2v
5V

IN-C
(RDYlN)_/("SV "SV\\_ _\‘\"SV /'/'-
~—0*0.2V

*' tPLH3 |o— ~o‘ tPHL3 |e—
————— VOH
READY %1.5v |.5v\
VoL

Waveform C

FIGURE 5. Switching waveforms for device type 01 - Continued.
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Group A inspection for device type 01— Continued.

TABLE 1.

Terminal conditions (pins not designated may be H = 20 V, L = 0.7 V, or open)

MIL-M-38510/422A
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‘See footnotes at end of table.
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Test
limits

See
. 8,7, 8

Min Max Unit

Measured|
terminal
Al
Outputs

16
45V

15

14

13

12

0sC ITANK| XTAL? | XTALI Vee

¢l

H

10
&2

GND [120V

L

L

Group A inspection for device type (01— Continued.
@2

A

TABLE 1.

Terminal conditions (pins not designated may be H = 2.0 V, L < 0.7 V, or open)

RESET{ RESIN |[RDYIN READY |SYNC| TTL | STSTB |GND| V;,

E
Test
no.
67
69
70
!
72
73
74
75
76
77
78

Case

79
80

81
82
83
84

MIL-STD-
883
method
3014

85
86
87
88
89
91
93
95

$IS9L [euonOUNg

25°C

Subgroup | Symbol

17

See footnotes at end of table.




MIL-M-38510/422A

'3]qEl JO pUd Ju SII0UN00J IS

133 19 f 100 ] 9zl R
61| Apeay : mo | O-NI st Fihdy
61 | Apeay mg | D-Ni 241 Sy
761 | 1959y aNo g-NI mo | €7l ]
61 | 1989y aNo NI mno |zt Findy
8 ‘¢ no ¢4} 9HId)
6v1 | 601 ‘o ng ozl SHHy
0 ¢ nQ 611 FHIdy
1| g | awxg no 81l Rt N B K14
suj g1 | ¢ | ™M A0S £ K A 0T | AND no LIL | €00E | "My uaw
0571 = IL pue D,66 — = 2L 1d90x3 £ dnoidqns se S)WI puB SUONIPUOD [BUIULIA]} ‘S1S3) UIOG 8
q 4 1 1 H 1 H q 1 v % H | 91l
v q H 1 H 1 H | 1 q q H | sl
q v 1 1 H H H | 1 : 1 11 osu
v q H 1 H H H | 1 q | T | €
: v 1 H 1 H 1 q 1 | q 1 | i
v 4 H H 1 H 1 q 1 g q T |
| v 1 H 1 H 1 q 1 q | 1| ou
v | H H 1 H 1 4 1 q ] 1 | et
| v 1 1 1 H 1 q 1 q q T | 8o -
BT8R v q H | 1 1 H 1 d 1 a g T | 01 m
s q \ 1 1 1 H 1 ! 1 q | T | %01 g
v q H 1 1 H 1 q 1 q | 1 | sot z
q v 1 1 H H H : 1 d | 1 01 -
v q H 1 H H H q 1 4 v 1 | ¢cot
q v 1 1 H H H g 1 | v 1 1 zo1
v q H 1 H H H | 1 q v T | 101
4 v 1 1 H H H : 1 | v T | oot
v | H 1 H H H | 1 q v T | 66
| canding g v 1 1 H H H | 1 | v 1| s6 womw
_ L wolasy| v q H 1 H | AOU]AND| H H q g q A 1 | 6 ] wlot L
nun Exe ] i | reuma) | 97 [ 1ITTVEIX | TIVLX INVA 0SO | 19 | 7@ | %A | ONO|€IS1S | TLL |ONAS[AQ VI NIAQY|NISTYH [13STA] ou | poyaw |joquiis|dnordang
i PINSEIR| » 44 e — 1S9 €88
siw 91 S vl £ ) 1 ol 6 8 L 9 3 b 3 7 1 7 HSTIN
183], ase)

(uado 10 °A L0 = T ‘A 0T = H 39 Avw pajeudisap jou suid) suonipuos [eumLIy]
N 31dVvL

‘panunuo) — [ 3dA) 301A3p T0j uondadsut y dnoin

18



MIL-M-38510/422A

"31qE} JO PUI JE SI0UI00) )G

91 Tk
§s1 )
w1 BLsisuy
(391 ¥ihdy
1431 2}
11 ‘P
o<1 THY
6v1 Ty
8yl WLy
. ‘panmuo st 259 3daox? 4 Lyl "y
'6 dnoi8qns 10§ se SUOIPUOD [PUIULI3) PUE §)53) JeS op1 ey
s¥1 sy
a4 My
34 FiHhy
(44} oKy
841 SHKY
orl I
6€1 s TN Mo X4
8¢l ) no_h
uaz| gLsis £ £ Z8NI L€l iy
191-| 91SLS K K 19NI 9€1 THSy
Sel | €8 ' .3 .3 nQ 131 >sof 1
oLy | 1Ty ‘¢ r.3 ’'3 mno el %03 ot
e | 9LS1S no V-NI €€l ALSISI
92¢ | 967 | 4.LSLS no V-NI [43 YiHdy
91T i mo 1€1 R
68 ‘¢ mo ocl i
i nQ 621 Y
® "o %1 w | o
su | ¢ i A0S K A N0 | A 0T AND ra £00€ H1L nm.,r
nun | xew[uny | Eeumom| 994 | 1TVIX|CIVIX PINVL OSO | 19 | 2P | 99A | ANO|€1SLS | TLL [ONAS [AQVIA[NIAGY | NISTA [LASHY| -ou | poylau | joquig}dnosdqng
painseapy] w0 — 1831 €88
sy 91 < vl £l a 11 ol 6 | 8 L 9 s v £ z 1 g | QLSTHN
159, ase)

(4ado 10 'A 10 = "1 °A 07 = H 9q Aew pajeudisap jou suid) suonipuod [RURLISL

-panunuo)) — 19 2dA1 351a3p Joj uonsadsu y dnoin

‘T FT14VL

19



MIL-M-38510/422A

'3[qel JO pUs Je S3J0UI00) 33§

691 iy
891 )
191 (ELSLS M
991 Vit
§91 #
91 "
u_:.ru
£91
4:._..—
=|_.-.~
‘01 dnoi8qns 10§ Se SUONIPUOD [EUTUWLI) pUR §)$I) dweg ol — wy
nJEu
n.:-r-a
191
Nz‘r_u
\ «-_zmu
091 s
651 ]
851 iy
ey | 258!
L1 242 z Rl
‘ £00£ | M4l T
A .65 — = 21 1daoxa @] dnoiSqns 10} Se SHWI| PUE SUONIPUOD [RUIWLID] ‘SIS3) Sureg 1
wun | xepfumn rpumay - A | z z A ,
L TvIX ] T1viX MNvA] 080 [ 19 | ¢ | “A [ anolaisis ._Nwr DNAS [AQ vIU[NIAQH NISTH |LASTY| ‘ou | poyiew | joquidg| dnoidqng
sy ol sI tl 3 a | S
o, €1 u 1 ol 6 8 L 9 < v € z 1 4 QLSRN
ase)

(uado 10 A 0 = T'A0°Z = H 2q Aew pajeudisy
. 1s9p jou surd) suONIpUOd [BUMNLLIY
panunuo)) — [ 2dA3 221A3p Joj uondadsut y dnoi  “[f] mm_ms_‘ AL

20



MIL-M-38510/422A

MIL-M-38510/422(USAF)
NOTES:
1/ Prior to measuring output parameters, the device under test must be initialized according to the following flow

diagram. Terminal conditions must be applied prior to initialization. Clock pulse **CP"" is alevel change as definedin
Figure 9, note 5 and by the waveforms below:

XTALI | | | |
XTAL2 I_._____.I I____I
(N e e’ A

Ilell “CP" "CP" "CP"
START
— >
p1>9.4v YES ICP ¥
NO
|CP % B1<0.45V
2CP % — i/

13¢cP }—» 2/

"Number of clock pulses “*CP™, e.g. one clock pulse.

2 0.8 V, then V¢, min.
3/ XTALI1 and XTAL2 inputs are defined by figure 5, note §.

21



MIL-M-38510/422A

4/ 2.6 V, then V1. max.

5/ Prior to performing truth table tests, the device under test must be initialized according to the following flow
diagram. Clock pulse **CP’" is a single pulse as defined in table III, note 6 and by the waveforms below:

XTALI | \ | |
XTALZ2 I l l ]

“Cp“ “CP"

SYNC =L
RDYIN =L
RESIN =H
YES
ICP %
NO
YES
|CP %
NO
6 CP ¥ 7CP %

*Number of clock pulses e
*CP", e.g. one clock pulse. RESIN=L

INITIALIZATION
COMPLETE
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6/ Functional test timing waveforms:

lap—————— 11 ns

ALL
INPUTS B

> OUTPUTS RELEVANT
AT 85 ns MIN

ALL
OUTPUTS L

Z/ Input voltages are: A = 2.0V, B = 0.8 V except RESIN: A =26V;B=08V

The measurement terminal is all outputs. Output voltages are defined in the following table:

Outputs L H
01,02 <045V =90V
Ready, Reset =045V =33V
All other outputs =045V =24V

8/ Test numbers 37 through 116 shall be run in sequence.

9/ Tests shall be performed with fundamental mode crystals as specified in figure 3. Crystal frequencies shall be:
Test No. 128— 4.5 MHz
Test No. 129—-18.432 MHz

10/ These tests shall be performed for initial qualification only and shall only apply to subgroup one for C,y or subgroup
9 for FOSC (See 4.4. 1)
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4.3 Qualification inspection. Qualification inspection is not required.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510, and as specified herein. Inspections to be performed
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C,
and D inspections (see 4.4.1 through 4.4.4). Generic test data (see 6.6) may be used
to satisfy the requirements for groups C and D inspections. Quality conformance
inspection shall be completed on the specific devices covered by this specification

before they are shipped.

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SOOE of MIL-STD-883 and as follows:

a. Tests shall be as specified in table II herein.

b. Subgroups 4, 5, and 6 of table I of method 5005 of MIL-STD-883 shall be
omitted.

¢. The Cypy measurement under subgroup 1 shall be performed after process or
design changes which may affect design capacitance.

d. The read and record measurements under subgroups 1, 2, and 12 only shall be
performed after process or design changes which may affect oscillator
design characteristics.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method SUUE of MIE-SID—883. Electrical paramters shall be as specified in table
IT1 herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
111 of method 5005 oE MIL-STD-883 and as follows:

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

b. Subgroups 3 and 4 shall be added to the group'C inspection requirements for
class B devices and shall consist of the tests, conditions, and limits
Vspecified for subgroups 10 and 11 of group A.

c. Steady-state 1ife test (method 1005 of MIL-STD-883) conditions:

(1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = +125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-38510.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method 5005 of MIL-S1D-883. End-point electrical parameters shall be as specified
in table Il herein.

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

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the
referenced terminal.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging of microcircuits shall
be in accordance with MIL-M-38510.

6. NOTES

6.1 Notes. The notes specified in MIL-M-38510 are applicable to this
specification.
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6.2 Intended use. Microcircuits conforming to this specification are intended for
logistic support of existing equipment.

6.3 Ordering data. The acquisition document should specify the following:

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection lot to be supplied with each
shipment by the device manufacturer, if applicable.

c. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the
contracting activity, if applicable.

e. Requirements for packaging and packing.

f. Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements shall not apply to direct purchase
by or direct shipment to the Government.

6.4 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND = = = = = = = = = o m o e oo Electrical ground (common terminal)
VIN = = = = = = = = = = = = = = = = Voltage level at an input terminal

6.5 Logistic support. Lead materials and finishes (see 3.3), are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2) and lead material and finish C (see
3.3). Longer length leads and lead forming shall not affect the part number.

6.6 Generic test data. Generic test data may be used to satisfy the requirements
of 4.4.3. Group C generic test data shall be on date codes no more than one year old
and on a die in the same microcircuit group (see appendix E of MIL-M-38510) with the
same material, design and process and from the same plant as the die represented.
Group D (see 4.4.4) generic data shall be on date codes no more than one year old and
on the same package type (see terms, definitions, and symbols of MIL-M-38510) and
from the same plant as the package represented. The vendor is required to retain the
generic data for a period of not less than 36 months from the date of shipment.

6.7 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military temper-
ature ranges or reliability factors equivalent to MIL-M-38510 device types and may
have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 8224

6.8 Ordering guidance. Since the qualification and certification requirements
have beeén removed from the specification, orders may be placed immediately.

6.9 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue, due to the extensiveness of the
changes.
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