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-~+ +wATION

MICROCIRCUITS, LINEAR, CMOS, HIGH LEVEL
ANALOG SWITCH WITH DRIVER,
- MONOLITHIC SILICON

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 silicon, CMOS
monolithic, analog switches. Three product assurance classes and a choice of case
outline and lead finish are provided for each type and are reflected in the complete

part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510,

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

Device type Circuit
01 One-channel, 75 ohm, SPST switch
02 Two-channel, 75 ohm, SPST switch
03 One-channel, 75 ohm, SPDT switch
oY Two-channel, 75 ohm, SPDT switch
05 One-channel, 75 ohm, DPST switch
06 Two=-channel, 75 ohm, DPST switch
07 One-channel, 75 ohm, DPDT switch
08 One-channel, 75 ohm, 4PST switech

NOTE: A channel is defined as a driver with associated switches.

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:

Outline letter MIL-M-38510, appendix C case outline

A F-1 (l4-lead, 1/4" x 1/4", flat package)
E D-2 (l6-1lead, 1/4" x 7/8", dual-in-line)
I A-2 (10-lead can)

1.3 Absolute maximum ratings:

v+ - v- D I T I T T P 33 Vvde
V¥ = Vg e e e e e e e e e e e e 30 Vde
Vp - Vv~ - e = = e e .- .= e .- == 30 vde

Vp - Vg - e e e e e e e ee e - - +22 Vde
Vp = V7 s e = e e e s e e .- - 33 Vde

vy VIN = = = = = = = = = - = = = = = 30 Vde

Vi = Vg = = = = - - - - « = = = = = = 20 Vde

ViN - Vr -« ® @ @« @ =@ = = - = = = = « 20 Vde

VR = V7 e = = e e 2 = 2 e e - 33 Vde
VR'VI“ -------------- - 2 Vde
Current (any terminal except S or D) = = = 30 mA
Storage temperature range - - - - - - - - =65 to 150°C
Lead temperature (soldering, 60 seconds) - 300°C
Junction temperature - - - « - = - - - - - Tg = 175°C

|Beneficial comments (recommendations, additions, deletions) and any pertinent |
|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!
lat the end of this document or by letter. |

FSC 5962
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1.4 Recommended operating conditions:

Vg = = = = = = = = = s e =2 e- .- +15 Vde

Vg = - = = = = = = ===~ s = -~ - - - -15 Vde

VR = = = = = = = = = = = = = = = = = = = = 0 Vde

Vi, = = = = = = = = =@ = = = =~ = = = = = - = 5 Vde

Case operating temperature range - - - -55 to 125°C

1.5 Power and thermal characteristics.

Package Case Maximum allowable Maximum Maximum
Outline power dissipation 1/ 8J-C 2/ 8J-A

l4-lead FP A 350 mW @ T, = 125°C 60°C /W 140°C/w

l6-1lead DIP E 400 mW @ Tc = 125°C 35°C/wW 120°C/W

10-lead can I 350 mW 8 T = 125°C 4o°Cc/w 140°C/W

NOTES:
l. All leads welded or soldered to PC board
2. Applies only when Te 2 75°C.

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The following documents of the issue in effect on date

of invitation for bids or request for proposal, form a part of this specification to
the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Miecrocircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
(Copies of specifications, standards, drawings, and publications required by
contractors in connection with specific procurement functions should be obtained from

the procuring activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Detail specifications. The individual item reguirements shall be in
accordance with MIL-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shall be as specified in MIL-M-38510 and 1.2.3 herein.

3.2.1 Circuit diagram and terminal connections. The circuit diagram and terminal
connections shall be as specified on figure 1.

3.2.2 Schematic circuit. The schematic circuits shall be as specified on
figure 2.

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
characteristics in table I apply over the full case ambient temperature range of -S55°
to 125°C and for supply voltages as indicated in 1.4, unless otherwise specified.
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TABLE I. Eleotrical
| Charsoteristio { Symbol | Conditions I [Device |__Limits |
| | | Voo = +15V | Temperature | typs |Min [Max |Units
| | | unless otherwise aspecified ] | | i |
| | l | ! L ! ]
iDrain - Sourcse IRps ] 1¥p s =10 V¥, ITe = -55°C, 25°C I A1l === 1 75 | q )/
| "ON® resistance | | {(See |Iq¢ = 10 ®wA |Te a 125°C ] All  |-== |150 |
| | |figure 3) {Vp = 10V, TTe = =35%C, &5°C I RIL Heee T 75 1
I | | :Is a -10 mA :rc s 125°C | ALl === ]150 |
| | 1 | | | |
| | IVeg = 10 ¥V IVp = «7.5 V, ITe = 55°C, 25°C I ALl {eaa 1 75 |
t 1 i (See |Iq = 10 MA |Te 2 125°C | ALl l-e= 1150 |
| | Irigure 3) D % 7~ ) c * - 5 ——e
i I | IIg = =10 mA 1T¢ = 125°C | A1l 1--a 1150 |
| ] ] ] ] | ] | i
|Channel "ON® I Ipcon) | (See figure 8) |VesVpsl0 V IT¢ = =-55°C, 125°C | All 1-200 1200 | naA
|leakage current ] | (See 3.M,1 I |Ta = 25°C | A1l |-2 | 2 |
| | Iftor Vyy} Ngl'pl =10 V ”C s -B5eC, 125°¢C T ALl —200 1200 1|
i | | | [Tc = 25°C | ALl 1-2 | 2 |
| | 1 ! | l | ] f
{Drain "OFF* ITpcorr) !(See figure 5) |Vg = =10 ¥V, ITc s -55°C, 125°C | A1l 1-100 (100 |
|leakage current | | (See 3.4.1 IVp = 10 V | T = 25°C I All |-l 11 1
\ | Itor Vyy) Vg s 10V, TTe = =B5°C, 125°C T ALl T1-100 1100 |
| | | i¥p = =10 V ITc = 25°C 1 A1l tel b1
| ] | | ] ] | ! |
|Jcurce JOFF" Ig(orr) [{See figure &) [Vg = 10 V, ITg s =55¢C, 125°¢C A1l [-100 J100 |
|lsakage ourrent ] |{See 3.4.1 |¥p s =10 V {1Tc = 25°C j All -l | 1 |
| | Ifor Viy) Vs = =10 ¥, TTc = <585%C, 125%¢ T ALl [-106 [100 1|
i i | I¥p = 10 ¥ 1T¢ = 25°C I ALl J-2 11 |
| ] | ] } | | | |
|Input current, 1Tyy TR (See figure 7) ITe = =55°C, 25°C I A1l -1 (B [
|input voltage low | | ITe = 125°C | A1l (-10 | O |
| | ! | | | | |
|Input ourrent, 1Ty IVgy = 2.4V, (See figure 7) ITe = =-55°C, 25°C ALl 1o b1 )
iinput voltage high | 15 ¥ :'rc s 125°C | A1l | o 110 1
! | | | | ! |
|Positive supply l+lge IVyy = 0 V, (See figure 8) ITe = -55°C, 25°C I A1l [-== 1 10 1
feurrent I 15V :‘l‘c = 125°C | A1l === {100 |
| | ] ! [ ] |
| Negative supply I-Icc iVyy = 0 V, (3ee figure 8) ITeg = =55%C, 25°C | All [al0 Jea= |
jeurrent i is 5 :Tc = 125°C | All | =100 |a== |
| H ] ] | | |
|Logio supply (oI IVgy s 0 V, (See figure 8) [Tc = -55°C, 25°C I All feea | 10 |
lourrent | s ’ ITe = 125°C I A1l J-== {100 |
i ] ] l l | | 1
See note at end of tabdle.
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TABLE I. BEleotrical performance characteristios - Continued.

| Charaoteristio I Symbol | Conditions | [Device | Limits I
1 | i Veg = 215V [ Temperature | type IMin |Max |Units
| l ! unless otherwise specified | | | | |
! ] ] il ] | | |
|Reference supply 1+Iy 1¥yy = 0 V, (See figure 8) ITec = -55°C, 25°¢C I ALl  [«10 [=== 1 WA
lourrent | 18 ¥ ITe = 125°C | 1=100 [==e |
| | | ! | 1 {
|Turn on time 1ton | (See figure 9) ITe = =55°C | je== 1375 | nes
| | | ITe = 25°C | |eea |US0 |
] ! 1 1Tg = 125°C | l-ae 1550
| | | i | | |
ITurn off time ltope | (See figure 9) 1Te = -55°C | lmes 190 |
| | I 1Te = 25°C | le=a= [250 |
1 | | ITe 2 125°C ! === 400 |
t | | __ | | | 1 ]
I3ingle channel IV130 [(Ses figure 10) £ = 1 MHz [Te 2 25°C | 1780 === 1 dB
{isolation [ : Vogw * 1 Vp-p : [ I | l
| | | | |
ICrosstalk between [Vep 1(See figure 11) £ = 1 MHz [Te 3 25°C | 1750 J=a= |
lchannels : : VogN = 1 Vp-p : | ] I |
| | | ! ]
ICharge tranafer iVere 1{See figure 12) Vg = GND 1Tc = 25°C [ === 1 15 1| av
lerror | | | | | I )
| | i ! ! | | I
|Break-before-aake [tp [{3ee figure 13) I-55¢C < T¢ < 125°C 103,08, | 20 I|-=-= | ns
Itime delay | | | 107 | | |
§ | | { | | ] |
|Driver input 1Cy Yy = 0 V (See B.4.14) IT¢ = 25¢C I A1l J--- 1 & | pF
lcapacitance | | | | | | |
| | | | | | | }
|Switch input ICrg [{See 4.4.14d) (switah off) [Te = 25°C | | oen 10 |
loapucinnco l : : |I : | i
|

|Switch output [Cos 1(See ¥,4.1d) (switech off) 1Tg = 25°C | |=== 10 1
:cnpaoitlnoo : : : { { | |

| | ] |
IInput test IVzap TCy = 100 pPF (See #.5.3) ITe = 25°C | 1§00 f-== T ¥
Ilvoltage | IRy = 1.5 k& I | | | 1
| | | ! | | { L
NOTE:

1. The listed resistance liaits correspond to the following voltage values:
750-  +9.25 V, +6.75 V
See table III.
1508 - +8.50 v, +6.0 V
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3.4.1 Switch operation. The analog switches listed below are guaranteed to turn
"on" with either a "low" input (Vg Z Vyp £ 0.8 V) or "high" input (2.4 V < Vyy
2 Vyp) as specified below (see figure 1).

! Device types } Vin l Channels ON |Channels OFF |
| |
g 01 l2.4 Vde ] 1 | |
] 10.8 vde | | 1 |
I ! | | {
| 2.4 Vde | 1,2 | 1
| 02005 03 1508 vae | Lz 4 o1 |}
! 1 | ! | 1 |
| ou 2.4 vde | 1,2 I 3,4 |
| |0.8 Vde | 3,4 | 1,2 |
| | | | !
| 07 2.4 vde | 2,3 | 1,4 |
| 10.8 vde ! 1,4 | 2,3 |
| | | ! |
! 06, 08 2.4 vde ] 1,2,3,4 | |
| 0.8 vde | | 1,2,3,4 |
| ! ! | 1

3.5 Electrical test reguirements. The slectrical test requirements shall be as
specified in table II. The subgroups of table III which constitute the minimum
electrical test reguirements for screening, gualification, and quality conformance by
device class are specified in table II.

TABLE II. Electrical test requirements.

Subgroups (see table III)

| i |
iMIL-STD-883 test reguirement | Class S | Class B | Class C |
| | devices | devices | devices |
| | | | |
|Interim electrical parameters | | | |
| (pre=burn-in) (method 5004) ] 1 | 1 | None |
| | | | |
|Final electrical test | | [ J
|parameters (method 5004) I 1®, 2,3,9 I 1%,2,3,9 | 1 |
| | | | |
|Group A test requirements 11,2,3,9,10,11, 11,2,3,9,10,11, | 1,2,3,9 |
| (method 5005) |128%8 13 14 |12%%8 13 14 | |
| | | | ]
I{Group C end point and group | 1,2,3 and | 1 and | 1 and |
|{B class S electrical | table IV | table IV | table IV |
|parameters (method 5005) | delta limits | delta limits |delta limits |
| | | ] |
jAdditional electrical sub- | | | |
|groups for group C periodic | Not applicable | None 1 10,11,12, |
l|inspections | | I 13,14 |
| _1 | | |
{Group D end point electriocal | 1,2,3 1 1 1 1 !
|parameters (method 5005) | | | |
! | ] | i
l|Additional electrical sub- | | | |
|groups for group D periodic | (4,7)ee | (4,7)0e I (4,7)0e |
linspections | | | |
| | | | |
b PDA applies to subgroup 1 (see U4.2d4).

e See U.4.4D
88 See 4.4.1d
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3.6 Marking. Marking shall be in accordance with MIL-M-38510. 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.

3.7 Microeircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 57 (see MIL-M-38510, appendix E).

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

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

1. Static test (test condition A) using the circuit shown on figure 14,
or equivalent. Ambient temperature (TA) shall be 125°C minimum.
Duration for each static test shall be 24 hours minimum for class S
devices and 160 hours minimum for class B devices.

2. Dynamic test (for class S only) (test condition D or E) using the
circuit shown on figure 15.

NOTE: 1If accelerated high-temperature test conditions are used, the
device manufacturer shall ensure that at least 85 percent of the
applied voltage is dropped across the device at temperature. The
device is not considered functional under accelerated test
conditions.

b. Reverse bias burn-in (method 1015 of MIL-STD-883). Reguired for classes
S and B devices using the circuit shown on figure 1li. Ambient
temperature (T,) shall be 125°C minimum. Duration for sach reverse
bias test shall be 24 hours minimum for class S devices and 160 hours
minimum for class B devices.

¢. Interim and final electrical parameters shall be as specified in table
ITI herein.

d. For class S devices, post-dynamic burn-in, or class B devices,
post-static burn-in, electrical parameter measurements may, at the
manufacturer's option, be performed separately or included in the final
electrical parameter measurements.

e. Percent defective allowable (PDA) - The PDA for class S devices shall be
as specified in MIL-M-38510. The PDA is specified as 10 percent for
class B devices based on failures from group A, subgroup 1 test after
cooldown as final electrical test in accordance with 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 preburn-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 lot shall be
accepted or rejected based on the PDA for the applicable device class.
Those devices whose measured characteristics after burn-in exceed

specified electrical parameter limits are defective and shall be removed
from the lot.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-38510. 1Inspections to be performed shall be those specified herein for
groups A, B, C, and D inspections (see L4.U4.1 through 4.4.4).

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510. Inspections to be performed shall be those specified in
method 5005 of MIL-STD-883 and herein for group A, B, C, and D inspections (see 4.4.1
through 4.4.4),
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Device type 07

o2 oTA{30, 3 g
Sy 2 0 { S} O— | o]]
$2 O o)l" O D2 16 {
S2O—1——0, Ail-o D2
4 o___o/tt—o 3
S4 0— 0/:/‘ O D4 !
] L (]
N o2 D‘D""‘j 54 © j”/ﬁ O D4
15
IN O D—(}--’
Tl J)nz
LIS éu
V.
VR { ENABLE) > VR (ENABLE) Vo
Device type 08
Case A Case E
V| v
L ! i \
. crNJ (rQ 1‘2 1n|
3 o
e o T A P o sjo4t— o—Tx|30p
s20 o+ %100, ' e T,
S3 0;7 Q“FLJ_O D3 S2 OT__O/:"—:O 02
|
Sq(}s Q—T"_Lo D4 S3 o__o/:’L_o D3
|
13 5 6
wo [T )] ol otz s oo,
15
W o )
(Lu (le
13 |4
VR (ENABLE) Vo J)
VR (ENABLE) W
FIGURE 1. Terminal connections (see 3.4.1) - Continued.
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Schematic circuits.

FIGURE 2.

11
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' DRIVER

Vo
8V SWITCH

=8V SWITCH QUT

-V
= Vo
—> Toy e—
| |
DRIVER
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N-r 8V  SWITCH OUT
|

ov

Vo

I
I
|
|
- =8V  SWITCH OUT
I

—> T opp le—

Vg T

ov

DRIVER
TR <Ii0ns

RL = 1 ko +5%.

RL

1.

<« Losic

‘_VS * <410 )

ouT
> LoN

—h—vs=—|0

——"LoGIC

* Yorr

———— Vs' -IOJ

VS = +10 V for tON
Vo = =10 V for tON
Vg = +10 V for tOFF
VS = .10 V for torF

C_ = 100 pF :5% {includes test and jig capacitance.)

FIGURE 9. Input-output waveforms for time delay tests.
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NOTES:
1. The logic driver shall have the following characteristics:
VLOGIC =0V to +3 V for device types 01 through 08.
Rise time (0.3 V to 2.7 V) < 10 ns for device types 01 through 08.
Fall time (2.7 V to 0.3 V) < 10 ns for device types 01 through 08.
2. See 3.4.1 for appropriate switching conditions.
VSOURCE (VS) = +]10 V and -10 V for ton:
VSOURCE (VS) = +10 V and ~10 V for tOFF‘
4. Vx = +8 V for +10 V condition in (3), above.

Vx = -8 V for -10 V condition in (3), above.

FIGURE 9. Input-output waveforms for time delay tests - Continued.

15
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D
Sl oo VGEN = 1Vpp

1k f=IMHz

VGEN

FIGURE 10. Isolation test circuit.

S - D v
O o GEN= |Vp-p
) o)
- O O— )
V, f= IMHz
GEN Ik ™)

FIGURE 11. Crosstalk test circuit.

—0— O~ 1 YINGRIvER)
| .OIMf-} — —
DRIVER I eTE | N
f= 1k H2z = —I—“———Y
SQUARE WAVE !
Tk <i0ns

FIGURE 12. Charge transfer error test circuit.
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VlN—/—\— V__/lN -
+I0V _ L oV
8V YVx 8V 8V Vx 8v
oV . ‘1_ -0V -8V Vx BV Vx -8V
Toi | —-‘ To3

Tpa ‘L—

Condition A Condition B
NOTES:
1. RL = 1 kQ 5%, CL = 100 pF 5%.
2.

tDl, tDZ, tD3’ and tD4 shall all be measured. These measurements shall

apply only to device types 03, 04, and 07 (see 3.4.1 for switch conditions).
3. VSOURCE (Vs) = +10 V for condition A (all device types).

Vsource (Vg) = -10 V for condition B (all device types).
4. V = +8V for condition A (all device types).

V, = -8 V for condition B (a1l device types).
5. The logic driver shall have the following characteristics:

a. VLOGIC =0V to 3V for device types 01 thraugh 08.

Rise time (0.3 V to 2.7 V) < 10 ns for device types 01 through 08.
Fall time (2.7 to 0.3 V} < 10 ns for device types 01 through 08.

FIGURE 13. Break-before-make test circuit.
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Device type 071/

15V =I5V
| lokSL (4PLCS)
[QV—9—S1 4+, -V DIl
tsz cc €C 52
S3 D3|
VIN—IN v, "

Device type 08 1/

15V -5V
l 10k (4PLCS)

iQV Si 4, -V DI AN N—
S2 CcC cC D2
S3 D3
S4 Daj—AMN—

TN Vi VR

' |
5V —_

NOTE: See 4.3b for
Voo = 0 V.

IN
VIN 15 V.

FIGURE 14. Test circuit, static burn-in and operating life test - Continued.
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Device type 01 1/

15v

MIL-M-38510/105

-5V

Device type 02 1/

l | 15v -5V
I0k& | |
1oV st YYec T Vecol 'OV_ES' FVee VoD 10k§
s2 b2
10kQ)
VIN Ny VR VIN—— IN1 IN2 ——vp,
Vi VR
| 1 | T =
SV = = 5V =
Device types 03 and 05 1/ Device types 04 and 06 1/
15V ~ |15y 15V -5V
I - | 10k§2 l — | IOk§2(4 PLCS)
IOV—-t: o T Vec Veep, lov_t_;_,SI + Vee Vee p
1 52 D2 182 D2
Vi 10k $3 D3
N IN sS4 D4
VL VR — VIN NG YL VRINZ —— VIN
5V ‘L— 5V = =
Device types 07 and 08 1/
15v =15V
.y T VJ v l 10k (4PLCS)
e 1 cC —VCC DI
_r— S2 D2
S3 D3
S4 D4
VIN IN v v
L R
Vv =
NOTE: See 4.3b for VIN =0V S
VIN =15V
FIGURE 15. Test circuit, dynamic burn-in and operating life test.
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NOTE: The pulse generator shall have the following characteristics:

VGEN =0V to5V.

Rise time < 10 ns.
Fall time < 10 ns.
PRR = 1 kHz at 50% duty cycle.

FIGURE 15. Test circuit, dynamic burn-in and operating life test - Continued.
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Device type 01

10082

5V —————JV\Ar———]

Y
1008 +Voe
1oV A S|

-Vv¢e

1008
5V ——awnw—-

— £

Device types 02, 03, and 05

10082

r MWy -5V
DtpP——0O
10081

—AMN—— =I5V

10082
10042 + Vee

IOV Sl
1008
52
Vi

- Vce

DI —0
D2 —O

5V 10082 l

'I|-—:IJ<

Device tvpes 04, 06, 07, and 08.

00

AAN— -5V

-Vce

DIp——0O
p2|—O
03 ——0
Dg[—O

1000
lov 208 Is1  +Vec
2 152
100
YT S3
4
VL
10082
5V —A—

I

FIGURE 16. Test circuit, accelerated burn-in and operating 1ife test.
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N.C.

+Vee

vL

D' U.

R
N.C.

N.C.

B LR

01.

Test circuit (static and dynamic tests) for device t

FIGURE 17.
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-Vee
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u.

24

Kla
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St
IN I
IN 2
Di
' !
Klbg ’
Ik
Q

Ke\‘
.
1k O:- A{
=
-5

O

FIGURE 18. Test circuit (static and dynamic tests) for device type 02.



MIL-M-38510/105

Q0. 0.0 5.

N.C. N.C.
l Kla 1 Klc

|
|
|
|
508 508 |
I
|
I
I
I
I

?___@__________

Sl +VCC
IN | o
| ©
Ks\ D.U. T I
, |
N.C. @
DI —Vee

;I

I

|

I

|

|
|
N
|

|

|

|

I

N‘Cn N-C'

I
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FIGURE 19. Test circuit (static and dynamic tests) for device types 03 and 05.
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54
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FIGURE 20.

Test circuit (static and dynamic tests) for device types 04 and 06.
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Test circuit (static and dynamic tests) for device types 07 and 08.

FIGURE 21.
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MIL-M-38510/105

4.4.1 GCroup A inapection. Group A inspection shall be in accordance with table I
of method 5005 of MIL-STD-883 and as follows:

a.
b
C.

Subgroups 5, 6, and 8 shall be omitted.

Teasts shall be as specified in table II.

Special subgroups shall be added to group A inspection and shall consist
of group A subgroups 12, 13, and 14 as specified in table III herein.
The LTPD for subgroup 12 shall be 5 for all classes; the LTPD for
subgroup 13 shall be 5 for all classes; the LTPD for subgroup 14 shall
be 5 for all classes.

Cy measurements shall be made only for initial qualification and after
process or design changes which may effect capacitance measurements.
Capacitance shall be measured between the designated terainal and ground
at a frequency of 1 MHz (see method 3012.1 of MIL-STD-883). Cyg and

Cog tests shall be measured with the switch off (see 3.4.1).

4.4.2 Group B inspection. Group B inspection shall be in accordance with table
I1 of method 5005 of MIL-STD-883 and as follows:

a.
b.

End-point electrical parameteérs shall be as specified in table II herein.
Life test for class S shall be performed as specified in subgroup 5 of
table IIa of method 5005 of MIL-STD-8873 using the circuit shown on

figure 16, 1If the alternate burn-in conditions are used, the circuit
shown on figure 15 shall be used.

A special subgroup shall be added using an LTPD of 15 for all classes,
This subgroup shall consist of a high voltage test of the input
protection circuits, Vz,p (see 4.5.3).

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

End-point electrical parameters shall be as specified in table IV.
Delta limits shall apply only to subgroup I of group C inspection for
classes B and C devices.

Life tests for classes B and C (method 1005 of MIL-STD-883): Test
condition C using the circuit shown on figure 15, or test condition D
using the circuit shown on figure 1li, or test condition F using the
circuit shown on figure 16.

4.4.4 Group D inspection. Group D inspection shall be in asccordance with
table IV of method 5005 of MIL-STD-883 and as follows:

a.
b.

End-point electrical parameters shall be as specified in table II herein.
A special subgroup shall be added to group D inspection and it shall
consist of the group A subgroups 4 and 7 as specified in table III
herein.

During the initial qualification, subgroup 6 shall be performed on one
device for each device type to be qualified from those listed in 1.2.1
herein. After initial gualification, subgroup 6 shall be performed
periodically on a single device selected from the device types
previously gqualified. When more than one device type was initially
qualified, the single device selected shall be a different device type
for each subseguent periodic inspection until all qualified device types
have been inspected. The seguence of single device types shall be
repeated to fulfill the periodic inspection reguirement.

TABLE IV. Groué C end-point electrical parameters.
(Te = 25°C, +Veg = #1565 V)

| ) Device types 01 - 08 |
| Test | Limits | Delta |
) | Minimus Maximum | |
| | | | |
TS | 9.25 V| 10,00 Vv | 50 mv |
| Rpg | -10.00 V | -9.25V | 50 mv |
| Is(opr) | -1 nA | 1l nA | =0o5 nA |
: ID(OF') : -1 nA I' 1 nA : :0-5 nA :
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4,5 Methods of inspection Methods of inspection shall be as specified in the
appropriate tables. Electrical test circuits as prescribed herein or in the
referenced test methods of MIL-STD-883 shall be acceptable. Other test circuits
shall regquire the approval of the gualifying activity.

4.5.1 Voltage and current. All voltage values given, except differential
voltages, are referenced to the external zero reference level of the supply voltage.
Currents given are conventional current and positive when flowing into the referenced
terminal.

4,5.2 Life test cooldown procedure. When devices are measured at 25°C following
application of the operating life or burn-in test condition, they shall be cooled to
room temperature prior to removal of the bias.

4.5.3 High voltage (Vz,p) test of input protectiom circuits. Unless otherwise
specified, all input terminals of the device under test (DUT) shall be subjected to a
voltage pulse from a high voltage source. This destructive test shall be conducted
as follows using the test circuit shown below.

St
AAA- ’e) O AAA-
HiGH voLTace |T RI R2

"Iij C!
VZAP = 400 V charge on C1.
10 MQ < R1 < 50 Mq.

0.U.T.
POWER SUPPLY"

R2 = 1.5 kQ.
€1 = 100 pF.
S1 = Hg-wetted "bounceless” relay.

a. Measure Iyp and Iyy at the inputs selected at 25°C. The test limit
for each input tested shall be +1 pA for Iyy and -1 uA for Iy at
v (supply) = +15 V.

b. Vgzap is applied to the DUT in the following two modes (see table V) by
charging Cl to Vgzap with S1 in position 1 and then switching to
position 2.

TABLE V. Modes for high voltage testing.

| Mode | + Terminal |- Terminal |
| | | |
| 1 | + Vec i Input |
| 2 | Input 1 - Ve |
| | { |

¢. Within 24 hours, repeat Iy; and Iyy measurements (see a. above) in
accordance with table III. If a DUT exhibits values in excess of the
specified limits after the Vz,p test, it shall be classified as a
failure.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging 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.

4Q
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6.2 Intended use. Microcircuits conforming to this specification are intended
for use for Government microcircult applications (original equipment) and logistie
purposes.

6.3 Ordering data. Procurement documents should specify the following:

a. Complete part number (see 1.2).

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

c. Requirement for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to
procuring activity 1in addition to notification to the qualifying
activity, if applicable.

ea. Requirements for failure analysis (including reoquired test condition of
method 5003), corrective action and reporting of results, if applicable.

f. Requirements for gquality assurance options.

g. Reguirements for carriers, special lead lengths or lead forming, if
applicable. These requirements shall not affect the part number.

Unless otherwise specified, these reguirements 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-STD-1331, MIL-M-38510, and as follows:

‘VCC - - = - = - Positive supply voltage.

‘VCC - - = - = - Negative supply voltage.

+Icc - - . e - - Positive supply current.

~Igg - == - = - Negative supply current.

Vi, = = = = = = = Logic supply voltage.

Ip =~ === === Logic supply current.

Rpg = = = = = = - Resistance of an "ON" switch.

Vp = = = = = = - Drain voltage.

Vg = = = = = = = Source voltage.

Ip(oN) =~ = = = = Leakage current from an "ON" driver into the switech.
Ip(oFF) = = - - - Leakage current into the drain terminal of an "OFF" switch.

IS(OFF) =~ = - = = Leakage current into the source terminal of an "OFF"
switeh.

toy = = = = = - - Switching time as defined on figure 9.

toFp = - = = - - Switching time as defined on figure 9.

Vepg -~ = = - - = Charge transfer error.

Vep - = - -~ = - - Crosstalk between awitches.

Visp =~ - - - - - Isolation from source to drain of a closed switch.

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

6.6 Substitutability. The cross-reference information below is presented for the
conveniencs of users. Microcircuits covered dy this specificstion shall functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have squivalent operational performance characteristics across military
temperature ranges or reliability factors eguivalent to MIL-M-38510 device types and
may have 3light 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 5040
02 5041
03 5042
o4 5043
05 5044
06 5045
07 50U46
08 5047
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INSTRUCTIONS: This form is provided to solicit beneficial comments which may improve this document and
enhance its use. DoD contractors, government activities, manufacturers, vendors, or other prospective users of
the document are invited to submit comments to the government. Fold on lines on reverse side, staple in corner,
and send to preparing activity. Attach any pertinent data which may be of use in improving this document. If
there are additional papers, attach to form and place both in an envelope addressed to preparing activity. A
response will be provided to the submitter, when name and address is provided, within 30 days indicating that
the 1426 was received and when any appropriate action on it will be completed.

NOTE: This form shall not be used to submit requests for waivers, deviations or clarification of specification
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

DOCUMENT IDENTIFIER (Number) AND TITLE
MIL-M-38510/105

NAME OF ORGANIZATION AND ADDRESS OF SUBMITTER

{J venooR (3 user O MANUFACTURER

1. D HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
USE? D IS ANY PART OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW.
A. GIVE PARAGRAPH NUMBER AND WORDING

8. RECOMMENDED WORDING CHANGE

C. REASON FOR RECOMMENDED CHANGE(S)

2. REMARKS

SUBMITTED 8Y (Printed or typed name and address — Optional)

DD FORM 1426 Replaces edition of 1 Jan 72 which may be used. S/N 0102-L.F-001-4260
- 10CT 76



FOLD

DEPARTMENT OF THE AIR FORCE
RADC NO POSTAGE

NECESSARY
Griffis AFB, NY 13441 IF MAILED
IN THE
UNITED STATES
OFFICIAL BUSINESS —
PENALTY FOR PRIVATE USE $300 L
. |
E—
BUSINESS REPLY MAIL SESE—
FIRST CLASS PEAMIT NO. 73238 WASHINGTON D. C. EEEER—
EEEEE——
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE AIR FORCE .
]
%
]
Rome Air Development Center A
]
ATTN: RBE-2 R
Griffis AFB, NY 13441 ° O —
]
]
]
. ]

FOLD



