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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 B, Q, and M) and space application (device classes S and V), and a choice of case outlines
and Tead finishes are available and are reflected in the Part or Identifying Number (PIN). Device
class M microcircuits represent non-JAN class B microcircuits in accordance with 1.2.1 of
MIL~STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices".
When available, a choice of radiation hardness assurance (RHA) levels are reflected in the PIN.

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

5962 - 90845 01 M p X
I I T T e T
. | I T
Féderal evice evice ase Lead
stock class designator type class outline finish
designator (See 1.2.1) (See g.Z.Z) designator (See 1.2.4) (See 1.2.5)
\ / {See 1.2.3)

\/

Drawing number

1.2.1 Radiation hardness assurance (RHA) designator. Device classes M, B, and S RHA marked
devices shall meet the MIL-M-38510 specified RHA Tevels and shall be marked with the appropriate RHA
designator. Device classes Q and V RHA marked devices shall meet the MIL-1-38535 specified RHA
levels and shall be marked with the appropriate RHA designator. A dash () indicates a non-RHA
device.

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

Device type Generic number Circuit function Input/output clock frequency
01 TLC548 8sbit analog-to-digital 2.048 MHz
peripheral with serial control
02 TLC549 8-bit analog-to-digital 1.1 MHz

peripheral with serial control

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

Device class Device requirements documentation
M Vendor selfacertification to the requirements for non-JAN class B
microcircuits in accordance with 1.2.1 of MIL-STD-883
BorsS Certification and qualification to MIL-M-38510
Qory Certification and qualification to MIL-I.3B8535

1.2.4 Case outline(s). For device classes M, B, and S, case outiine(s) shall meet the
requirements in appendix C of MIL-M-38510 and as listed below. For device classes Q and V, case
outline(s) shall meet the requirements of MIL-1-38535, appendix C of MIL-M-38510, and as listed

below.

Outline letter Case outline
P D-4 (8~lead, .405" x .310" x .200"), dual-in=-line package
2 C-2 (20-terminal, .358" x .358" x .100"), square chip carrier package
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1.2.5 Lead finish. The lead finish shall be as specified in MIL-M-38510 for classes M, B, and S

or MIL-I-38535 for classes Q and V. Finish letter "X" shall not be marked on the microcircuit or
its packaging. The "X" designation is for use in specifications when lead finishes A, B, and C are

considered acceptable and interchangeable without preference.

1.3 Absolute maximum ratings. 1/

Supply voltage {Vec) 2/ = = = = = = 2 a2 a5 a2 a s s s +6.5 V
Input voltage rangé at any input = ~ = » = = > = = » =~ » = 0.3V toVec *0.3V
OQuput voltage range = =~ =~ > = = = & 2 2> a3 & 2 2 a2 > 2 -0.3 V to Vcc +0.3V
Peak input current range (any input) = = » s = s+ > » » s > 10 WA
Peak total input current range (all inputs)s = = » = ~ ~ s %30 mA R
Storage temperature range s = s > = > » = a2 a s s s s> 265C to +150C
Case temperature for 60 seconds, case 2 ~ » > » = » a s a +260 C
Lead temperature, soldering 1.6 mm (.0625 inch)

from case for 60 seconds: o

:€ase P s s s s s s s s s e s e s s s s s s +300 C
Power dissipation (Pp) (Tp < +25°C):3/

ase A 3 a2 a a 323 A A a3 aaaAasadaasaaa 1050 mW

Case 2 > » a2 > a a a a > 3 a3 a2 2aa2aaaraaa> 1375 mW

Thermal resistance, junctionstoacase (OJ?) ~ a2 a s s s a s See MIL-M-38510, appendix C

Thermal resistance, junctionsto-ambient (egap): o
Case P s~ > > s a5 a s 3a3aaaa>aaas>aasaasaaa 110 C/W

Cas@ 2 ~ »~ ~ a ~ a2 22223323233~ sassa 65C/HW
Junction temperature {Tj) s s a s s aaaasaaasaasa +150C

1.4 Recommended operating conditions.

4 V minimum, 6 Y maximum

Supply voltage (Vcc) A a4 a2 a a a2 a s aaaaaaaaaaa

Positive reference voltage {Vppp+) 4/ = = » = = s = s & > 2.5 ¥V minimum, Voe + 0.1 V maximum
Negative reference voltage (Vppp.) &/ » = = = s a > = 2 s 0.1 V minimum, .5 V maximum
Differential reference voltage (Vppr+), (Vppp. ) 4/ = =~ = 1V minimum, Vee + 0.2 V maximum
Analog input voltage 4/ =~ s > = = » > 2 a3 a a s aas s 0Vminimum, Voo maximum

High Tevel control input voitage (Vyy) 5/ = » = a s s s 2 2 V minimum

Low level control input voltage (VILy 5/ s s s sasas- 08Y maximum

Input/output clock frequency fryk(1/0) 5/:
Beviceol .;A..Aaa.\.:.‘..hill:--\-amaa-shma 0 MHz minimum, 2.048 MHz maximum
Device 02 =~ = =~ 2 s » 2 a2 s a3 a33aaa2aa=>aaa 0 MHZminimum, 1.1 MHz maximum

Input/output clock high t 5/: )
Bevice 81 2 a e oA g N EHLI(OZ T s e s A aa s a e 200 ns minimum
Device 02 > > > » a a a a a a a 3 a2 a a3 3 a2 3 > a 404 ns minimum

Input/output clock low t 5/:
Bevice 81 2 a3 oa A AHE(E/Q);—; A a e a2 a3 e aaa 200 ns minimum

Device 02 = > > > 5 2 3 a 2 a3 a5 a a>aaaaaa-x 404 ns minimum

17 Stresses above the absolute maximum rating may cause permanent damage to the device. Extended

ogeration at the maximum levels may degrade performance and affect reliability.

A1l voltage values are with respect to network ground terminal with the REF- and GND terminal

3/ Derate 8.4 mW/ C above Tp = +25 C for case P and derate 11.0 mW/ C above Tp = +25°C for case 2.

4/ Analog input voltages greater than that applied to REF+ convert to all ones (11111111), while

~  input voltages less than that applied to REF~ convert to all zeros (00000000). For proper
operation, the positive reference voltage Vppp+, must be at least 1 V greater than the
negative voltage Vppp.. In addition, unadjusEed errors may increase as the differential
reference voltage Vpep+ > VREF. falls below 4,75 V.

5/ Veg = 4.75V to 5.5 5.
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1.4 Recommended operating conditions.

Duration of CS input high state during conversion tyy(cgy=~ 17 us minimum 4/ 5/
Setup time, TS low before first 1/0 clock tsycs)y * = > 1.4 us minimum 5/76/
Ambient operating freesair temperature (Tp) =~ ="~ = » =+ 5570C to +125°C

2. APPLICABLE DOCUMENTS

2.1 Government specifications, standards, bulletin, and handbook. Unless otherwise specified, the
following speci?icagions, 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.

SPECIFICATIONS
MILITARY

MIL-M~38510 ~ Microcircuits, General Specification for.
MIL-1.38535 - Integrated Circuits, Manufacturing, General Specification for.

STANDARDS
MILITARY

MIL-STD-480 Configuration ControlsEngineering Changes, Deviations and Waivers.
MIL-STD-883 ~ Test Methods and Procedures for Microelectronics.

12

BULLETIN
MILITARY
MIL-BUL-~103 ~ List of Standardized Military Drawings (SMD's).
HANDBOOK
MILITARY
MIL-HDBK-780 ~ Standardized Military Drawings.
(Copies of the specifications, standards, bulletin, and handbook required by manufacturers in
connection with specific acquisition functions should be obtained from the contracting activity or as

directed by the contracting activity.)

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

3. REQUIREMENTS

4/ See footnote 4 on page 3.

5/ See footnote 5 on page 3. _

%/ To minimize errors caused by noise at the CS input, the internal circuitry waits for two rising

~  edges and one falling ed¥e of internal system clock after TS falling edge before responding to
control input signals. his TS setup time is given by the ey and tSU(CS) specifications.

STANDARDIZED sizE
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3.1 Item requirements. The individual item requirements for device class M shall be in
accordance with 1.2,1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with
compliant non-JAN devices" and as specified herein. The individual item requirements for device
classes B and S shall be in accordance with MIL-M-38510 and as specified herein. For device classes
B and S, a full electrical characterization table for each device type shall be included in this
SMD. The individual item requirements for device classes Q and V shall be in accordance with

kMIL-I-38535, the device manufacturer's Quality Management (QM) plan, and as specified herein.
as directed by the contracting activity.)

3.2 Design, construction, and physical dimensions. The design, construction, and physical
dimensions shall be as specified in MIL-M-38510 Tor device classes M, B, and S and MIL-1-38535 for
device classes Q and V and herein.
sampling and inspection procedures shall be in accordance with MIL-I1-38535,

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

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

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise
specified herein, the eTectrical performance characteristics and postirradiation parameter limits are

as specified in table I and shall apply over the full ambient operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups
specified in table ITA. Ine electrical tests for each subgroup are defined in tabie 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 B and S shall be in
accordance with MIL-M-38510. Marking for device classes Q and V shall be in accordance with
MIL-I-38535.

3.5.1 Certification/compliance mark. The compliance mark for device class M shall be a "C" as
required in MIL-STD-883 (see 3.1 herein). The certification mark for device classes B and S shall be
a "J" or "JAN" as required in MIL-M-38510. The certification mark for device classes Q and V shatll
be a "QM." as required in MIL-I-38535.

3.6 Certificate of compliance. For device class M, a certificate of compliance shall be required
from a manufacturer in order to be listed as an approved source of supply in MIL-BUL-103 (see 6.7.3
herein). For device classes Q and V, a certificate of compliance shall be required from a QM.-38535
listed manufacturer in order to supply to the requirements of this drawing (see 6.7.2 herein). The
certificate of compliance submitted to DESC-ECS prior to listing as an approved source of supply for
this drawing shall affirm that the manufacturer's product meets, for device class M the requirements
of MIL-STD-883 (see 3.1 herein), or for device classes Q and V, the requirements of MIL-1-38535 and
the requirements herein.

3.7 Certificate of conformance. A certificate of conformance as required for device class M in
MIL-STD-883 (see 3.1 herein) or device classes B and S in MIL-M-38510 or for device classes §Q and V
in MIL-I-38535 shall be provided with each 1ot of microcircuits delivered to this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-ECS of
change of product (see 6.2 herein) involving devices acquired to this drawing is required for any

change as defined in MIL-STD-480.

3.9 Verification and review for device class M. For device class M, DESC, DESC's agent, and the
acquiring activity retain the option to review the manufacturer's facility and applicable required
documentation. Offshore documentation shall be made available onshore at the option of the reviewer.
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TABLE 1. Electrical performance characteristics.
1 | ] | 1 I
Test | Symbol | , Conditions |Group A |Device] Limits | Unit
I i -55°C < Tp < *125°C |subgroups| type | |
| Veo = VREFY = 4275V to 5.5 V| | I |
| | un(fess ggfberwise specified | | | Min Max |
| i | Bl ] |
High level output y | Vec = 4.75 ¥, | 1,2,3 | ATl | 2.4 IR}
301tage P I O | I%ﬁ = -360 uA | | | ]
I i { | | |
I T ] ] | |
Low level output | VgL | Voo = 4.75 V, | 1,2,3 | Al | 0.4 1YV
voltage | I Igp =3.2m I | | I
I | | | | | |
I | | ] T | ]
Off state (high | Ioz | Vg = Vgc, i 1,2,3 | A1 | | 10 | uA
impedance state) | | vee = 8 v, 5 at Vee | | l | |
output current | | = : : I
] |
| | Vg = 0, 1,2,3 | AT1 | -10 | |
| | Vo = 5.5V, TS at V¢ | I ! t
| | | i | |
T | | 1 1 |
High level input | Iy | ¥y = Vgc = 5.5V | 1,2,3 § A1l | | 2.5 | uA
current, control | | i | | | |
inputs | | | i | | |
i | | | | I |
] I | T T [ I
Low level input FIn | V1 =0, Voo = 5.5V | 1,2,3 | A1 | -2.5 | | uA
current, control | | | | | | |
inputs ] | | | | |
I | | !
1 : 1 1 input at v, 1 1,2,3 All 1 ! A
Analog channe I Analog input a , 22, u
"ONﬁ state input | 1(oN) I Vee =g5.5pv ¢ | |
current, during | ] | | !
sample cycle | I |
" Y | | Analog input at 0 V, | -1 |
I | Vg = 5.5 ¥ | |
I | | i | I
1 T 1 I | | [
Operating supply | Icc | ¥oc = 5.5 V,CSatoV | 1,2,3 | A1l | I 3 I m
current | | | | | | |
| [ | I I I ]
| I | I ] [ ]
Supply and | Icc | VRep+ = Veo = 5.5V | 1,2,3 | AT | | 3.25] mA
reference current}*IRgp } I i i }
1 ! | | | |
Linearity error 1/ 1 EL ‘ : 1,2,3 : Al : -0.5 } +0.5 | LSB
I T I 1 I I
Zero error 2/ i Eg E II 1,2,3 % All } -0.5 II +0.5 | LSB
| I | i | I i
Full scale error g/l £Fs = : 1,2,3 = All } -0.5 : +0.5 : LSB
See footnotes at end of table.
|
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TABLE I. Electrical performance characteristics - Continued.
] 1 | ] | I
Test | Symbol | , Conditions lGroup A |Devicel Limits | Unit
| | -55°C < Ta < +125°C |subgroups| type |} I T
[ | Ve = Veepr = 4.75 V to 5.5 V| | | | !
I | unﬁess otEerwise specified | | | Min | Max |
T | I [ ! | i
Total unadjusted | Ey | | 1,2,3 | A1l | -0.5} +0.5 | LSB
error 3/ | | | ! I I
I | | | I |
i 1 | | I | T
Input capacitance | Cyy | See 4.4,1b, | Analog inputs 4 | ATV | | 8 | pF
I | Ta=257C | | | | | |
| | [ | | | [ |
{ { f=1.0 Mz % Control inputsi| : } : 15
I I | | I |
Conversion time ltCONv % See figure 2 9,10,11 i All l : 17 i us
i I | i | !
Total access and | tac | See figure 2 | 9,10,11 | 01 | | 22 | us
conversion time | | | | I | !
| | | | 02 | | 25 |
| | | | ] ] |
Channel acquisition] tacq | See figure 2 | 9,10,11 | A11 | I 4 | 1/0
time (sample I | | | | ] | clock
cycle) | | | | | | | cycle
| | | | | | I
I I 1 T T | I
Time output data | ty | Vg = 5.0 ¥ | 9,10,11 | A1 | 10 | | ns
remains valid | | | | i I |
after 1/0 clock | | | | | | |
falling edge I | I | ! | |
| | | | | | ]
I I ] ] | ] I
Delay time to data | tp | 1/0 clock falling edge, | 9,10,11 | 01 | | 300 | ns
output valid | | Voo = 5.0V | | T T |
| | | 02 | | 400
| | I I |
Output enable time |tpy | Vvgo = 5.0V 9,10,11 | A11 | 1.4 | us
— | |
1
Output disable time|tpg | See figures 2 and 3 9,10,11 | ATl | 150 ns
. :
Data bus rise time :tR i 9,10,11 ’ All % 300 ns
| | | | | | !
| | | i | ] |
Data bus fall time {tp | | 9,10,11 | A11 | 1 300 | ns
| | | ] | |
i | I ] ! i !

1/ Linearity error is the deviation from the best straight line through the A/D transfer
characteristics.

2/ Zero error is the difference between 00000000 and the converted output for zero input voltage;
full scale error is the difference between 11111111 and the converted output for full scale input
voltage.

3/ Total unadjusted error is the sum of linearity, zero, and full scale errors.
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T 1 |
| Device type | 01 |
| I T |
: Case outlines | P | 2 |

I |
| Terminal number | Terminal symbol |
| . l | |
} 1 | REF+ | NC |
i | | |
) 2 | ANALOG IN | REF+
| | | |
| 3 | REF- | NC |
| ! | |
| 4 | GND | NC ]
| | | |
{ 5 | TS { ANALOG IN |

| | [
| 6 | DATA OUT | NC
| | | |
| 7 | 1/0 CLOCK I REF-
| | |
| 8 I Vee { NC |
| | | |
| 9 [ - | NC |
| | | ]
| 10 | -—- | GND |
| | ] |
| 11 | ——- | NC i
| | | |
| i2 | _—— | TS |
| | | |
) 13 | - | NC i
| | | |
| 14 | - | NC |
| I | |
| 15 | - | DATA OUT |
| { | |
] 16 | -—- | NC |
| I | |
| 17 | -—- | 1/0 CLOCK |
i | | |
i 18 | — | NC }
| ) | |
| 19 | - | NC |
| | ‘ :
} 20 - I Vge
| | | |

FIGURE 1. Terminal connections.
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Vee
s N:sox 50x;¥{
— tpz = —= ‘tpLz
oUPUT

0V
v ' v
WAVEFORM 1 5*150% OH ( cc
(SEE NOTE 2) 10% )
oL
Vv,
H
OUPUT V 50% 90% 0
oL # C
WAVEFORM 2 l 0V

{SEE NOTE 2)

— tpyz

(SEE NOTE 1)
VOLTAGE WAVEFORMS FOR ENABLE AND DISABLE TIMES

1/0 oUTPUT 2.4V
CLOCK—_—\‘k‘:()-BV ﬂo:sv
- £y - )
tR—-4 FIP'tF

DATA ————2.4 Vv VOLTAGE WAVEFORM FOR
OUTPUT 0.8 V RISE AND FALL TIMES

tv-"-

VOLTAGE WAVEFORM FOR DELAY TIME

NOTES:
1. tgn = tpzy or tpzr, tpis = tpHz or tp 7. .
2. Waveform 1 is for an output with internal conditions such that the
output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the
output is high except when disabled by the output control.

FIGURE 2. Timing waveforms.
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1.4 V
3 ko OUTPUT » TEST
UNDER TEST POINT
QUTPUT TEST
UNDER TEST POINT 3 ka
(SEE
NOTE 1)
[SEE =
NOTE 1) = -
L (SEE NOTE 2)
Load circuit for Load circuit for
tp, tp, and tg tpzy and tpyz
Vee
3 ko
QUTPUT TEST
UNDER TEST _I— POINT
(SE
NOTE
(SEE NOTE 2}
Load circuit for
tpz and tp 7
NOTES:
1. Cp = 50 pF for device 01 and 100 pF for device 02,
C_ includes jig and capacitance.
2. tgN = tpzy or tpz, tpIs = tpuz Or tprz.
‘ FIGURE 3. Test circuit.
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3.10 Microcircuit group assignment for device classes M, B, and S. Device classes M, B, and S
devices covered by this drawing shall be in microcircuit group number 81 (see MIL-M-38510,
appendix E).

3.11 Serialization for device class S. All device class S devices shall be serialized in
accordance with MIL-M-38510.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. For device class M, sampling and inspection procedures shall be in
accordance with section 4 of MIL-M-38510 to the extent specified in MIL-STD-883 (see 3.1 herein).
For device classes B and S, sampling and inspection procedures shall be in accordance with
MIL-M-38510 and method 5005 of MIL-STD-883, except as modified herein. For device classes Q and V,
sampling and inspection procedures shall be in accordance with MIL-1-38535 and the device
manufacturer's QM plan.

4.2 Screening. For device class M, screening shall be in accordance with method 5004 of
MIL-STD-883, ang shall be conducted on all devices prior to quality conformance inspection. For
device classes B and S, 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. 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 classes M, B, and S.

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

(1) Test condition B or D. For device class M, the test circuit shall be submitted to
DESC-ECS for review with the certificate of compliance. For device classes B and S, the
test circuit shall be submitted to the qualifying activity.

{2) Tp = *+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 Q and V.

a. The burn-in test duration, test condition and test temperature or approved alternatives
shall be as specified in the device manufacturer's QM plan in accordance with MIL-1-38535.
The burn-in test circuit shall be submitted to DESC-ECS with the certificate of compliance
and shall be under the control of the device manufacturer's Technology Review Board (TRB) in
accordance with MIL-I-38535,

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

c. Additional screening for device class YV beyond the requirements of device class Q shall be
as specified in appendix B of MIL-I1-38535 and as detailed in table IIB herein.

4,3 Qualification inspection.

4.3.1 Qualification inspection for device classes B and S. Qualification inspection for device
classes B and S 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 groups A, B, C, D, and E inspections {see
4.4.1 through 4.4.5).

4.3.2 Qualification inspection for device classes Q and V. Qualification inspection for device
classes Q and V shall be in accordance with MIL-T-38535.  Inspections to be performed shall be those
specified in MIL-1-38535 and herein for groups A, B, C, D, and £ inspections (see 4.4.1 through

4.4.5).
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TABLE IIA. Electrical test requirements.

I | ] I
| | Subgroups | Subgroups

| Test requirements | (per method 5005,table I)  |(per MIL-1-38535, |
i | table 111) |
| T T | T
] | Device | Device Device Device | Device |
| | class | class class class | class |
| | M | B S I v |
I I I [ T
| Interim electrical | 1 ] 1 | 1 | 1 | 1 |
| parameters (see 4.2) i | | I | |
| I T [ I | |
| Final electrical 11,2, | 1,2, | 1,2, | 1,2, I 1,2,

|  parameters (see 4.2) | 3,9,10, | 3,9,10, | 3,9,10, | 3,9,10, | 3,9,10,|
| VIS S VI IR S V] IR VRS VIR S W V1
| I I | ! | I
| [ i I I [ |
| Group A test | 1,2,3, | 1,2,3, | 1,2,3, | 1,2,3, 1| 1,2,3, |
| requirements (see 4.4) | 4,9,10, { 4,9,10, | 4,9,10, | 4,9,10, | 4,9,10,l
I | 11 | 11 | 11 | 11 11 }

I { | !

Group B end-point electrical | --- | --- [1,2,3, | --- 1,2,3, |
| parameters (see 4.4) | | | 4,9,10, | 4,9,10,i
I I i |11 2/ 11 |
I I | | | |
I I I [ | |
| Group C end-point electrical | 1 | 1 2/} --- | 1 I -
| parameters (see 4.4) | | 1 I } |
| I | I ] [
| Group D end-point electrical | 1 | 1 [ 1 | 1 | 1
| parameters (see 4.4) | | I | | |
| | | | ] [ |
i Group E end-point electrical : 1,4,9 : 1,4,9 { 1,4,9 : 1,4,9 i 1,4,9 {

parameters (see 4.4)

1/ PDA applies to subgroup 1.
Z/ Delta limits in accordance with table IIC shall be computed with reference to
the previous interim electrical parameters,

4.4 Conformance inspection. Quality conformance inspection for device class M shall be in
accordance with MIL-STD-883 (see 3.1 herein) and as specified herein. Quality conformance
inspection for device classes B and S shall be in accordance with MIL-M-38510 and as specified
herein. Inspections to be performed for device classes M, B, and S 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.,4.5). Technology conformance inspection for classes Q and V shall be in accordance with
MIL-1-38535 including groups A, B, C, D, and E inspections and as specified herein except where
option 2 of MIL-I-38535 permits alternate in-line control testing.

4.4.1 Group A inspection.

a. Test shall be as specified in table IIA herein.
b. Subgroup 4 (Cyy measurement) shall be measured only for the initial test and after
process or design changes which may affect input capacitance.

4.4.,2 Group B inspection. The group B inspection end-point electrical parameters shall be as
specified in tabTe IIA herein.
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TABLE IIB. Additional screening for device class V.

| | | |
: Test : MIL-STD-883, test method | Lot requirement |
| |

| ] | |
|Particle impact | 2020 | 1002 |
i noise detection | | !
| | | |
I | | |
| Internal visual | 2010, condition A or | 100% |
i |  approved alternate | |
] | | |
|Nondestructive | 2023 or approved | 100% |
{ bond pull { alternate { i
|

| | I |
|Reverse bias burn-in| 1015 | 100% i
| | | |
| [ [ |
[Burn-in | 1015, total of 240 hours | 100% |
| | at +125°C | }
I | | |
] T I |
}Radiographic % 2012 1 100% {

TABLE IIC. Delta limits at +25°C.

Parameter 1/ Device type

All

EL £10% of specified value in table I,

1/ The above parameter shall be recorded before and
after the required burn-in and life tests to
determine the delta.

4.4.3 Group C inspection. The group C inspection end-point electrical parameters shall be as
specified in tabTe ITA herein.

4.4.3.1 Additional criteria for device classes M, B, and S. Steady-state life test conditions,
method 1005 of MIL-STD-883:

a. Test condition B or D. For device class M, the test circuit shall be submitted to DESC-ECS
for review with the certificate of compliance. For device classes B and S, the test
circuit shall be submitted to the qualifying activity.

b. Tp = +125°C, minimum.

c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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4.4.3.2 Additional criteria for device classes Q and V. The steady-state life test duration,
test condition and test temperature or approved alternatives shall be as specified in the device
manufacturer's QM plan in accordance with MIL-1-38535. The steady-state life test circuit shall be
submitted to DESC-ECS with the certificate of compliance and shall be under the control of the
device manufacturer's TRB in accordance with MIL-I.38535.

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

4.4.5 Group E inspection. Group E inspection is required only for parts intended to be marked as
radiation hardness assured (see 3.5 herein). RHA levels for device classes B and S shall be M, D,
R, and H and for device class M shall be M and D. RHA quality conformance inspection sample tests
shall be performed at the RHA level specified in the acquisition document. RHA tests for device
classes Q and V shali be performed in accordance with MIL-1.38535 and 1.2.1 herein.

a. RHA tests for device classes B and S for levels M, D, R, and H or for device class M for
Jevels M and D shall be performed through each level to determine at what levels the devices
meet the RHA requirements. These RHA tests shall be performed for initial qualification and
after design or process changes which may affect the RHA performance of the device.

b. Endspoint electrical parameters shall be as specified in table IIA herein.

¢c. Prior to total dose irradiation, each selected sample shall be assembled in its qualified
package. It shall pass the specified group A electrical parameters in table I for subgroups
specified in table IIA herein.

d. For device classes M, B, and S, the devices shall be subjected to radiation hardness assured
tests as specified in MIL-M-38510 for RHA level being tested, and meet the postirradiation
end-point electrical parameter Timits as defined in table I at Ty = +25°C 45 percent,
after exposure.

e. Prior to and during total dose irradiation testing, the devices shall be biased to establish
a worst case condition as specified in the radiation exposure circuit.

f. For device classes M, B, and S, subgroups 1 and 2 in table V, method 5005 of MIL-STD-883
shall be tested as appropriate for device construction.

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

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-~M-38510 for device classes M, B, and S and MIL-I.38535 for device classes Q and V.

6. NOTES

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

6.1.1 Replaceability. Microcircuits covered by this drawing will replace the same generic device
covered by a contractor-prepared specification or drawing.
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6.1.2 Substitutability. Device classes B and Q devices will replace device class M devices.

6.2 Configuration control of SMD's. A1l 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-481 using DD Form 1693, Engineering Change Proposal (Short Form).

6.3 Record of users. Military and industrial users shall inform Defense Electronics Supply Center
when a system application requires configuration control and which SMD's are applicable to that
system. DESC will maintain a record of users and this list will be used for coordination and
distribution of changes to the drawings. Users of drawings covering microelectronic devices (FSC
5962) should contact DESC-ECS, telephone (513) 296-6022.

6.4 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or
telephone (5137 296-5375.

6.5 Symbols, definitions, and functional descriptions.

6.6 One part - one part number system. The one part - one part number system described below has
been developed to allow for transitions between identical generic devices covered by the four major
microci rcuit requirements documents (MIL-M-38510, 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 four 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 up?raded product were
unavailable to the Original Equipment Manufacturer (OEM), that was contractually Tocked into the
original unique PIN. By establishing a one part number system covering all four documents, the OEM
can acquire to the highest class level available for a given generic device to meet system needs
without modifying the original contract parts selection criteria.

Example PIN Manufacturing Document
Military documentation format under new system source listing listing

New MIL-M-38510 Military Detail 5962-XXXXXZZ(B or S)YY QPL-38510 MIL-BUL-103
Specifications (in the SMD format) (Part 1 or 2)

New MIL-H-38534 Standardized Military 5962-XXXXXZZ(H or K)YY QML-38534 MIL-BUL-103
Drawings

New MIL-1-38535 Standardized Military 5962-XXXXXZZ(Q or V)YY QML -38535 MIL-BUL-103
Drawings

New 1.2.1 of MIL-STD-883 Standardized 5962-XXXXXZZ(M)YY MIL-BUL-103 MIL-BUL-103

Military Drawings

6.7 Sources of supply.

6.7.1 Sources of supply for device classes B and S. Sources of supply for device classes B and S
are listed in QPL-38510.

6.7.2 Sources of supply for device classes Q and V. Sources of supply for device classes Q and V
are listed in QM.-38535. 1he vendors listed in QM-38535 have submitted a certificate of compliance
(see 3.6 herein) to DESC-ECS and have agreed to this drawing.

6.7.3 Approved sources of supply for device class M. Approved sources of supply for class M are
listed in"MIT-BUL-I03. 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-ECS.
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