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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 tead finishes are available and are reflected in the Part or
Identifying Number (PIN). Pevice 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 shatl be as shown in the following example:

5962 - 90642 o1 Q _R. .
l ! | T | |
| | l l i |
J [ | | { !
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 marked with the appropriate RHA designator. Device classes Q and V RHA marked devices shall meet the
MIL-I-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
01 TLC1541 10 bit, A/D converter
02 TLC1542 10 bit, A/D converter

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

Qor Vv Certification and qualification to MIL-I-38535

1.2.4 Case outline(s). The case outline(s) shatl be as designated in MIL-STD-1835 and as follows:

Qutline letter pescriptive designator Jerminals Package styte
R GDIP1-T20 or CDIP2-T20 20 dual-in-line
2 CQCC1-N20 20 square leadless chip carrier

1.2.5 Lead finish. The Lead finish shall be as specified in MIL-STD-883 (see 3.1 herein) for class M or
MIL-I-38535 for classes @ 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 interchangeablie
without preference.
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1.3 Absolute maximum ratings. 1/

Supply voltage (Vcc) .
Input voltage range (any 1nput) (VIR) .
Output voltage range (Vg .

Positive reference voltage (+VREF)

Negative reference voltage (—VREF)

Peak input current range (any input):
Device type 01
Device type 02 . .

Peak total input current (all 1nputs) .

Storage temperature range . ..

Case temperature for 60 seconds:

Case R . . . . . . . . .. ...
Case 2 . . . . e e .

Thermal res1stance, ]unct1on~to—case ©®,

1.4 Recommended operating conditions.

Supply voltage (Vcc):
Device type 01 e e e e e e
Device type 02 . . . . -

Positive reference voltage (+v

Negative reference voltage (- V )

Differential reference voltage E+V

Analog input voltage

High Level control input voltage (V

Low level control input voltage (V

REF -

1y

Device type 01
Device type 02
Hold time, address b1ts after I/O CLKT (t
Hold time, CS Low after 10th 1/0 CLKl (t )
HCS
Device type 02 only .

b1t.(tSUCS)
Device type 01
Device type 02 . . . . . . . . . . ..
Input/output clock frequency, CLK(I/O)'
Device type 01 . . . - P
Device type 02 . .
Input/output clock h1gh tNH(l/O)
bevice type 01
Device type 02 .
Input/output clock Low, tWL(I/O)
Device type 01 .
Device type 02 .
Input/output clock trans1t1on time:
Device type 01

Device type 02 .
Ambient operating temperature (T )

Setup time, address bits at data be%ore I/0 CLKT (t

EF) T

VREF)

. -0.3V to VCC
. =-0.3 VtoV

-0.5 V to +6.0 V
+0.3 Vv
+0.3 Vv

ce
Ver 0.1 V

R

+10 mA

. #20 mA
. 30 mA

-65°C to +150°C

. . 300°¢
. 260°C
. See MIL-STP-1835

. H475 V to #5.5 ¥V
. +4.5V to +5.5 Vv

Setup time, CS low before cLock1ng in f\rst address

)

A
SU 40
. 100
. 0ns

. Ons

onNnNOo< Q<

2/
2/
2/
o Vee
minimum
V maximum

C

¢ 2/

00 < <O <O

0 ns
ns
3/

3/

. 4 system clock cycles 4/
. 1.425 us 4/

.1
.21
. 455
. 190

. 455
. 190

MHZz
MHZ

ns
ns

ns
ns
f 30 ns
20 ns
100 ns
40 ns

1048 kH2) =
1048 kHz) =
525 kHz)
525 kHz)

CLK(SYS) 3/

foukesvs)
EfCLK(SYS)

CLK(SYS)
1 ms g/

VA VA

. -55°C to +125°¢C
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2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, bulletin, and handbook. Unless otherwise specified, the following
specification, standards, bulletin, and handbook of the issue Listed in that issue of the Department of Defen§e.1ndex
of specifications and Standards specified in the solicitation, form a part of this drawing to the extent specified
herein.

SPECIFICATION
MILITARY
MIL-I-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
Test Methods and Procedures for Microelectronics.

Configuration Management.
Microcircuit Case Outlines.

MIL-STD-883
MIL-STD-973
MIL-STD-1835

BULLETIN
MILITARY

MIL-BUL-103 List of Standardized Military Drawings (SMD's).

HARDBOOK
MILITARY
MIL-HDBK-780 - Standardized Military Drawings.
(Copies of the specification, standards, bulletin, and handbook required by manufacturers in connection with
;ﬁ:?l:i; icquisition functions should be obtained from the contracting activity or as directed by the contracting

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.

1/ Unless otherwise specified, all voltage values are with respect to digital ground with -REF and GND wired
together.

2/ Analog input voltages greater than that applied to +REF convert as all ones (11111111}, while input voltages
less than that applied to -REF convert as well as all zeros (Q0000000). For proper operation, +REF voltage
must be at least 1 volt higher than -REF voltage. Also, the total unadjusted error may increase as this
differential reference voltage falls below 4.75 volts.

3/ This is the time required for the clock input signat to fatl from Vy, minimum to V maximum or to rise from
Vi maximum to V., minimum. In the vicinity of normal room temperature, the devices function with input
c{ock transition time as slow as 2 microseconds for remote data acquisition application where the sensor

and the A/D converter are placed several feet away from the controlling microprocessor. These parameters are
lest machine Limited. The slope on drivers and comparators is approximately 1 ns/vV, and therefore the clock
transition is fixed at a maximum of 2 ns for all these parameters.

4/ To minimize errors caused by noise at the chip select input, the internal circuitry waits for three system clock
cycles (or less) after chip select falling edge is detected before responding to control input signals.
Therefore, no attempt should be made to clock-in address until the minimum chip select setup time has elapsed.
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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 compliant non-JAN devices" and as specified
herein. The individual item requirements for device classes @ and V shall be in accordance with MIL-1-38535, the
device manufacturer's Quality Management (QM) plan, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL-STD-883 (see 3.1 herein) for device class M and MIL-I-38535 for device classes @ and V and herein.

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.

3.2.3 lLogic diagram(s). The logic diagram(s) shall be as specified on figure 2.

3.3 Electrical performance characteristics and postirradiation parameter Limits. Unless otherwise specified

herein, the electrical performance characteristics and postirradiation parameter limits are as specified in table I
and shall apply over the full ambient operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table II.
The electrical tests for each subgroup are defined in table I.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. Marking for device class 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-I-38535.

3.5.1 Certification/compijance 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 Q@ and V shall be a "QML" or "Q" as required
in MIL-I-38535.

3.6 Certificate of compliance. For device class M, a certificate of compliance shall be required from a
manufacturer in order to be listed as an approved source of supply in MIL-BUL-103 (see 6.7.2 herein). For device
classes @ and Vv, a certificate of compliance shall be required from a QML-38535 listed manufacturer in order to supply
to the requirements of this drawing (see 6.7.1 herein). The certificate of compliance submitted to DESC-EC prior to
Listing as an approved source of supply for this drawing shall affirm that the manufacturer's product meets, for
device class M, the requirements of MIL-STD-883 (see 3.1 herein), or for device classes Q@ and V, the requirements of
MIL-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 @ and V in MIL-I-38535 shall be provided with each lot of microcircuits delivered to
this drawing.

3.8 Notification of change for device class M. For device class M, notification to DESC-EC of change of product
(see 6.2 herein) involving devices acquired to this drawing is required for any change as defined in MIL-STD-973.

3.9 Vverification and review for device class M. . For device class M, DESC, DESC's agent, and the acquiring activity
retain the optiaon to review the manufacturer's facility and applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

3.10 Microcircuit group assignment for device class M. Device class M devices covered by this drawing shall be in
microcircuit group number 57 (see MIL-I-38535, appendix A).

4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. For device class M, sampling and inspection procedures shall be in accordance with
MIL-STD-883 (see 3.1 herein). For device classes Q and V, sampling and inspection procedures shall be in accordance
with MIL-I-38535 and the device manufacturer's QM plan.
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TABLE I. Electrical performance characteristics.
I [ ! l I , L
Test Symbol tonditions 1/ Group A |Device Limits 2/ Unit
-55°C £ T, < +125°¢C subgroups | type
unless otherwise specified
Min Max
High level output voltage Vou Veo = 475V, Iy, = =360 LA 1,2,3 01 2.4 v
Voo = 4.5V, Igy = -1.6 mA 02 2.4
| Voo = 4.5V t0 5.5V, Ve |
Iop = -20 LA —6.1
Low Level output voltage VoL Vee = 475V, Ig = 3.2 mA 1,2,3 01 0.4 v
| Vee = 4.5V, | D2 0.4 |
g = 1.6 mA
Veg =45V to5.5V, | 0.1
Ioy = 20 pA
off-state (high-impedance | 1o, | Vo = Vgc, €5 at Voo, [ 1,2,3 | Awl | | 10 LA
state) output current Vee = g 5V
| Vg =0V, CS at Ve, | =10 |
Vee = 5.5V
High level input current Iy Vi = Veer Yoo 5 5.5V 1,2,3 AlL 2.5 HA
Low level input current I v, = OV, Voo = 5.5Vv 1,2,3 ALl -2.5 HA
Operating supply current Iec cSat Qv 1,2,3 ALL 2.5 mA
Selected channel leakage Iger Selected channel at V.., 1 ALL | 1 LA
current unselected channel at 6 v, |
Ve © 5.5V
Selected channel at OV, -1
| unselected channel at V.., | | |
I | Vee =55V I I I I I
I | | I | I {
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
[ I ] | . P
Test Symbol Conditions 1/ Group A |Device | Limits 2/ | Unit
-55°C = T, = +125°C subgroups | type
unless otherwise specified
Min Max
Selected channel Leakage i TgcL | selected channel at Vers 2.3 | 02 | | 2.5 | pA
current | | unselected channel at 6 v, | | | |
Veg =55V
Selected channel at O v, -2.5
| unselected channel at V.., | | J
VCC =55V
Supply and reference ! Iee v | Vpges = Veor €sat 0V, 1,2,3 | 01 | 3 mA
current Toer Vee = 5.5V
Maximum static analog | Iper | VReps = Vegr 1,2,3 | 02 100 | pA
reference current into Vegp- = GND
REF+
Input capacitance Cin Analog inputs, see 4.4.1¢ 4 ALL 55 pF
Contral inputs, see 4.4.1c 20
Linearity error LE 3/ 4,3,6 01 %1 LSB
I 4 02 0.5
5,6 £
Zero error ZE 4/ 5/ 4,5,6 01 +1 LSB
4 02 +0.5
5,6 $1
Full-scale error FSE 4/ 57 4,5,6 01 1 LsB
4 02 +0.5
5,6 +1
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
! i ! z T "
Test | Symbot Conditions 1/ Group A |Device Limits 2/ Unit
-55°C = Ty = +125°¢C subgroups | type
unless otherwise specified
Min Max
Total unadjusted error TUE 6/ 4,5,6 0 1 LSB
& 02 +0.5
5,6 1
Conversion time | tcony see figure 4, | 9,710,711 | ALl | 21 | s
Ve = 5.0V !
1
Total access and conversion | teye g | See figure 4, | 9,170,711 |[_01 | | 3 | us
time Vee = 5.0v |
02 21|
+10 1/0 |
clock |
cycles
Channel acquistion time | tacq | see figure 4, i 9,10,11 | ALL | | 6 1/0
(sample cycle) | | Ve = 5.0V ] | i | clock
| l | [ ! ! | eycles
| | I | { l |
Time output data remains Ty | Vee = 5.0v 9,10,11 02 10 ns
valid after 1/0 clock | |
|
Delay time, 1/0 clack | tp | see figure 5, | 9,710,117 | 02 | 240 | ns
to data output valid (I/0- Vee = 5.0v
DATA)
Delay time, 10th 1/0 Ity | See figure 5, | 9,710,117 | 02 | 1.35 | us
clock | to EoC | |<170- Vee = 5.0V |
| EOC) il
— !
Delay time, EOC T to data | ¢, See figure 5, | 9,10,M 02 | 100 | ns
out (MsSB) (EOC- Vee = 5.0v
DATA)
belay time, €5 T to data | tpgys | See figure 5, 9,10,11 | 02 | 1.3 | us
out (MSB) tPZL Vcc =50V
Delay time, €s | to data | tpyzs | See figure 5, 9,10,11 02 | | 150 | ns
out tp2 Vee = 5.0V
Rise time | tg | see figure 5, 92,10,11 02 | | 300 ns
| | Vec = 5.0V | |
l¢eocy | [ |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

| ! I l ! |

Test Symbol | Conditions 1/ Group A |Device Limits 2/ unit
-55°C = T, = +125°C subgroups | type
unless otherwise specified
Min Max
Fall time | t; | see figure 5, | 9,10,11 02 | | 300 | ns
Vee © 50V
(EOC)
Data bus rise time 7/ tp pug | See figure 5, | ¢,10,17 ALl 300 | ns
VCc =50V
Data bus fall time 7/ | t; gys | See figure 5, | 9,170,117 | ALL | | 300 | ns
VCC =50V
Delay time, 10 th 1/0 | tp See figure 5, | 9,10,11 02 | 9 | us
CLK out to CS out to VCC =50V
abort conversion 1/0-Cs

1/ Unless otherwise specified, V.. = Vppe, = 4.75 V to 5.5 V. For device type 01, f LKéI/Q) = 1.1 MHz and
fCLK(SYS) = 2.1 MHz. For device type 02, fCLK(I/O) = 2.7 MHz. See figure 3 for an circuits.

2/ The Limiting terms "min® (minimum) and "max" (maximum) shall be considered to apply to magnitudes only.
Negative current shall be defined as conventional current flow out of a device terminal.

3/ Linearity error is the maximum deviation from the best straight Line through the A/D transfer characteristics.
4/ Analog input voltages greater than that applied to REF+ convert as all "1"s (1111111111), while input
voltages less than that applied to REF- convert as all "O"s (000D000000). For proper operation, REF+ voltage
must be at least 1 V higher than REF- voltage. Also, the total unadjusted error may increase as this
differential reference voltage falls below 4.75 V.

5/ Zero error is the difference between 0000000000 and the converted output for zero input voltage; full-scale
error is the difference between 1111111111 and the converted output for full-scale input voltage.

6/ Total unadjusted error comprises linearity, zero, and full scale errors.

7/ 1f not tested, shall be guaranteed to the limits specified in table I herein.
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Device types oy 02
Case outlines R and 2 R and 2
Terminal number Terminal symbol
1 INPUT AD I INPUT AQ
2 INPUT A1 INPUT A1
3 INPUT A2 INPUT A2
4 INPUT A3 | INPUT A3 |
5 | INPUT A4 % INPUT A4 |
| 6 | INPUT A5 | INPUT A5
| 7 INPUT A6 INPUT A6 |
8 INPUT A7 INPUT A7 |
I 9 INPUT A8 | INPUT A8 I
| 10 GND | GND |
1" INPUT A9 INPUT A9
12 INPUT A0 INPUT A10
13 REF- REF-
14 REF+ REF+
15 cs cs
16 DATA OUT DATA OUT
17 ADDRESS INPUT ADDRESS INPUT
18 1/0 CLOCK 1/0 CLOCK
19 SYSTEM CLOCK | EOC
20 | Vee | Vec |
FIGURE 1. Terminal connections.
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Pevice type 01

REF+ REF-

10-BIT

2% —_— SAH:%EDAND SWITCHED-CAPACITORS
az) — ANALOG-TO-DIGITAL
A3 CONVERTER
Ad] 12-CHANNEL
ANALOG ey 10
meuTS i% ""Eg?gfgiﬁk Ouj;UT 10-10-1 DATA
& N a2
A10] |4 lNPURTE GAI[;DTREE:SER +
a}
SELF-YEST 4
REFERENCE :nuzszzbgclc
ADDRESS INPUT 2 COUNTERS
INPUT = ™ ] MULTIPLEXER
i 9]
170 CLOCK +
s
SYSTEM
CLOCK
FIGURE 2. Block diagram.
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Device type 02
REF+ REF-
Al 10-BI7
a SAMPLE AND a
a — hoto | SANACOE-To-DICITAL
A3] CONVERTER
ANALOG fi 12 CHANNEL %10
INPUTS Y 7] MULTIPLEXER T AR
A8 ObATA. Aot dELECTOR AND [H- o
A0l 4| INPUT ADDRESSER REGISTER DRIVER
r"”ﬂ REGISTER *
q
3[
SELF-TEST
| REFERENCE CONTROL LOGIC
CoUNTERS
e
i 2}
1/0 CLOCK +
Ts
EoC
Yee
DGND
FIGURE 2. Block diagram - Continued.
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1.4 v
3 kN
QuUTPUT
UNDER TEST
TEST POINT

CL
jIjsEE NOTE 1

LOAD CIRCUIT FOR
tD‘tR' AND te

Device type 01

ouTPUT
UNDER TEST
TEST POINT
oy 3 kKO
SEE l
NOTE 1

SEE NDTE 2
LOAD CIRCUIT FOR
LpzHAND tpyz

Device type 02

FIGURE 3.

Load circuits.

Vee
3 k0
QuUTPUT
UNDER TEST
TEST POINT
CL
SEE NOTE 1
SEE NOTE 2

LOAD CIRCUIT FOR
tpzLAND tp 7

TEST

TEST v
POINT Vee POINT ce
RL Re
2.18 k0 2.18 kN
€0C DATA BUT
CL= 50 pF I 12 k) C = 100 pFI 12 kK
NOTES: 1. ¢, = 50 pf.

€. ey = Tpgy OF Tpzis Tprs T tpuz OF tpuz
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Device type 01

| 1]z]s} als|e|7]|e| 9|1o ]1 |z [3 [ 2} 5|6} 7| a| 9[10
170 CLOCK DON‘T CARE
l"c‘;cctLEESSé"‘ b ESY‘:Z"LPELEB - team—] l"C\rcl:cLEEssC"‘ = CSYRI:':.PELEC -
(SEE NOTE 1)
& [ L, [
(SEE NOTE 31 I__tm”cs'__‘

HSB HsSB

ADDRESS INPUT pon'T CARE 5 DQN'T CARE
-z

para ot aEENEOEEN NN AN~ NENEIEHEHEE e siure
L-———PREvmus CONVERSION nArA—-l L——-—— CONVERSION DATA B —————‘

HS8 LSB HSB MSE LSB MSB

NOTES:

1. The conversion cycle, which requires 44 system clock periods, is initiated on the 10th falling
edge after CS goes low for the channel whose address exists in memory at this time. If CS is
kept low during conversion, the 1/0 clock must remain low for at Least 44 systems clock cycles
to allow conversion to be completed.

2. The most significant bit (MSB) will automatically be placed on the DATA OUT bus after s is
brought tow. The remaining nine bits (A8-AD) will be clocked out on the first nine 1/0 clock
falling edges.

3. To minimize errors caused by noise at the cs input, the internal circuitry waits for three
system clock cycles (or less) after a chip select falling edge is detected before responding
to control input signals. Therefore, no attempt should be made to clock in address data until
the minimum chip select setup time has elapsed.

FIGURE 4. Timing diagrams.
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|

Device type 02

I

Is0 1
clogk | T EV Ay ELE (e Bl P //L,; ﬂ
|- ACCESS CYCLE B-wmfm———— SAMPLE CYCLE 8 — =]
DATA HI-Z STATE
aur —(_ne X ae X A7 X ne X A5 X X a3 X a2 X At X 20 p\ /== es X
‘————( 581 PREVIQUS CONVERSION DATA —————————ctuf
M5B LSB .
ineuT LLLLINOINNEANNLNNEL L ’
83 82 Bl B0 c3
1SB LS8 i
fac |
SHIFT IN NEH MUX ADDRESS: A/D CONYERSION
e - STMULTANEQUSLY SHIFT QUT —— e lu” INTERVAL —d
PREVIDUS CONVERSION VALUE
INITALIZE INITALIZE

Timing fo 10-clock transfer using cs.

14

s

/0 1 >

3] [a] I3
cLOCK |

}e-ACCESS CYCLE B
DATA _|
ouT

M58}

o X ae X7 X me X as X a4 X a3 X az X a1 X Ao

FREYIOUS CONVERSION DATA ———————————=f

3} 7 8 9 10

SAHPLE CYCLE B ————w

LOW LEVEL

NOTE:

FIGURE 4.
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Timing for 10-clock transfer not using ¢s.

To minimize errors caused by noise in the chip select input, the internal circuitry waits
for two rising edges and one falling edge of the internal system clock after CS | before
responding to control input signals.
address until the minimum chip select setup time has elapsed.

Therefore, no attempt should be made to clock in an

Timing diagrams - Continued.
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Device type 02
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MODE 1. Timing for 11 to 16 clock transfer using Cs (serial transfer interval shorter than conversion).

_‘~|4—' MUST BE HIGH ON POWER-UP
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MODE 2. Timing for 16 clock transfer not using CS (serial transfer interval shorter than conversion).

NOTE: To minimize errors caused by noise in the chip select input, the internal circuitry waits for two
rising edges and one falling edge of the internal system clock after C§ | before responding to control
input signals. Therefore , no attempt should be made to clock in an address until the minimum chip
select setup time has elapsed.

FIGURE 4. Timing diagrams -~ Continued.
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Cs

Device type 02
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MODE 3.

NOTES:

Timing for 11 to 16 clock transfer using €S (serial transfer interval longer than conversion).

1. To minimize errors caused by noise at the chip select input, the internal circuitry waits

for two rising edges and one falling edge the internal system clock after CS | before responding

to control input signals.

chip select setup time has elapsed.

Therefore, no attempt should be made to clock address until the minimum

2. The 11th rising edge of the 1/0 clock sequence must occur before the conversion is complete to

prevent losing SPI synchronized.

FIGURE 4.

Timing diagrams ~ Continued.

STANDARDIZED SIZE 5962-90642
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
17

DESC FORM 193A
JUL 91

BN 9004708 000LLELE 251 M




Device type 02
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NOTES: 1.

to control input signals.

prevent Llosing SPI synchronized.

FIGURE 4.

SHIFT IN NEW MUX ADDRESS:
SIMULTANEQUSLY SHIFT QUT
PREVIQUS CONVERSION VALUE

{ ;

3. The 1/0 clock sequence is exactly 16 clock pulses long.

% ! A/D CONVERSION
INTERVAL

Timing diagrams - Continued.

Timing for 11 to 16 clock transfer using not Cs (serial transfer interval longer than conversion).

To minimize errors caused by noise at the chip setect input, the internal circuitry waits

for two rising edges and one falling edge the interpal system clock after CS { before responding
Therefore, no attempt should be made to clock in address until the
minimum chip select setup time has elapsed.

2. The 11th rising edge of the 1/0 clock sequence must occur before the conversion is complete to
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Pevice type 01

— Veeo
s §§§§ #
oV

50%
SYSTEM
cLock L LI
oz~ = ""—I— tpLz

OUTPUY Yeo
WAVEFORH 1 \\503 f102
SEE NOTE 3 ! ov
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SEE NOTE 3

VOLTAGE WAVEFORMS FOR ENABLE AND DISABLE TIMES

1/0 \
CLOCK 0.4 v
t
}-—*-P— D 2.4V
ouTPUT
DATA I—z.4 v ﬂ_l 0.4V

ouTPUT ———0.4V tg -] bt p
| b= tr(gus) +tr (Bus) VOLTAGE WAVEFORMS FOR
VOLTAGE WAVEFORMS FOR DELAY TIME RISE AND FALL TIMES

NOTES: 1. C, = 50 pF.

2. Tgy T thzy OF Tpzis Tprs T Tpz OF Tpuz-

3. 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 5. Timing waveforms.
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Device type 02
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FIGURE 5. Timing waveforms - Continued.
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Device type 02
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Timing waveforms - Continued.
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4.2 Screening. For device class M, screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to quality conformance inspection. For device classes @ and V, screening shall be in
accordance with MIL-I-38535, and shall be conducted on all devices prior to qualification and technology conformance
inspection.

4.2.1 Additional criteria for device class M.

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

(1) Test condition B or D. The test circuit shall be maintained by the manufacturer under document revision
Ltevel control and shall be made available to the preparing or acquiring activity upon request. The test
circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with
the intent specified in test method 1015.

@ T, = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table II 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 ¢ircuit shall be
maintained under document revision Level control of the device manufacturer's Technology Review Board (TRB) in
accordance with MIL-I1-38535 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 shatl be as specified in table 11 herein.

¢. Additional screening for device class V beyond the requirements of device class Q shall be as specified 1in
appendix B of MIL-I-38535.

4.3 Qualification inspection for device classes @ and V. Qualification inspection for device classes @ 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).

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

4.4.1 Group A inspection.

a. Tests shall be as specified in table Il herein.
b. Subgroups 7 and 8 in table I, method 5005 of MIL-STD-883 shall be omitted.

c. Subgroup 4 (Cry measurements) shall be measured only for the initial test and after process or design
changes whicé may affect input capacitance.

4.4.2 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table II

herein.
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TABLE II. Electrical test requirements.

Test requirements Subgroups Subgroups
(in accordance with (in accordance with

MIL-STD-883, M1L-1-38535, table IIL)

THM 5005, table I)
Device Device bevice
class M class Q class V

Interim electrical —_— — -—
parameters (see 4.2)

Final electrical 1,2,3,4,5, 1/ 1,2,3,4,5, 1/ 1,2,3,4, 1/
parameters (see 4.2) 6,9,10,11 6,9,10,11 5,6,9,10,11
Group A test 1,2,3,4,5,6, 1,2,3,4,5,6, 1,2,3,4,5,6,
requirements (see 4.4) 2,10,11 9,10, 11 9,10,11

Group € end-point electrical 1 1 1
parameters (see 4.4)

Group D end-point electrical 1 1 1
parameters (see 4.4)

Group E end-point electrical -— - -—
parameters (see 4.4)

1/ PDA applies to subgroup 1.

specified in test method 1005.
b. Tp = +125°C, minimum.

c. Test duration: 1,000 hours, except as permitted by

4.4.2.2 Additional criteria for device classes Q and V.

accordance with the intent specified in test method 1005.

herein.

method 1005 of MIL-STD-883.

4.4.2.1 Additional criteria for device class M. Steady-state life test conditions, method 1005 of MIL-STD-883:

a. Test condition B or D. The test circuit shall be maintained by the manufacturer under document revision level
control and shall be made available to the preparing or acquiring activity upon request.
shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent

The test circuit

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 test circuit shall be maintained under document revision level control by the device
manufacturer's TRB, in accordance with MIL-I-38535, and shall be made available to the acquiring or preparing activity
upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicabte, in

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table II
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4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiatioq
hardness assured (see 3.5 herein). RHA levels for device classes @ and V shall be M, D, R, and H and for device class
M shall be M and D.

a. End-point electrical parameters shatl be as specified in table 11 herein.

b. For device class M, the devices shall be subjected to radiation hardness assured tests as specified in
MIL-1-38535, appendix A, for the RHA level being tested. For device classes Q and V, the devices or test
vehicle shall be subjected to radiation hardness assured tests as specified in MIL-I-38535 for the RHA level
being tested. ALl device classes must meet the postirradiation end-point electrical parameter Limits as
defined in table I at T, = +25°C #5°C, after exposure, to the subgroups specified in table II herein.

€. When specified in the purchase order or contract, a copy of the RHA delta lLimits shall be supplied.
5. PACKAGING

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

6. NOTES

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

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

6.1.2 Substitutability. Device class Q devices will replace device class M devices.
6.2 configuration control of SMD's. ALL proposed changes to existing SMD's will be coardinated 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 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 Llist will be used for coordination and distribution of changes to the drawings. Users of drawings
covering microelectronic devices (FSC 5962) should contact DESC-EC, telephone (513) 296-6047.

6.4 Comments. Comments on this drawing should be directed to DESC-EC, Bayton, Ohio 45444-5270, or telephone
(513) 296-5377.

6.5 Abbreviations, symbols, and definitions.

ADDRESS INPUT Serial address input. A 4-bit serial address selects the desired analog input or test voltage
that will be converted next. The address data is presented with the MSB first and is shifted in
on the first four rising edges of the 1/0 clock. After the four address bits have been read into
the address regulator, this pin is ignored for the remainder of the current conversions period.

AD to A10 Analog signal inputs. The 11 analog inputs are applied to those terminals and are normally
multiplexed.
cs Chip select. A high-to-low transition on this input resets the internal counters and contrals

and enable the ADDRESS INPUT, DATA OUTPUT, and 1/0 CLK inputs. Within the specified time
consisted, high-to-low transitions €S during an ongoing conversion aborts the conversion.

DATA OUT The three-state serial output for the A/D conversion result. This output is in the high
impedance state when CS is high and active when €S is low. With a valid chip select, DATA OUT is
removed from the high impedance state and is driven to the logic Llevel corresponding to the MSB
value of the previous conversion result. The next falling edge of the I/0 clock drives the
output to the logic level corresponding to the next most significant bit, and the remaining bits
are shifted out in order, with the LSB appearing on the ninth falling edge of the I/0 clock.

On the tenth fatling edge of the 1/0 clock, DATA OUT is driven to a Ljow logic Level so that
SPI data transfer of more than 10 clocks produce zeroes as the unused LSBs.
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End of conversion. This output goes from a high to a tow logic Level on the trailing edge of

Input/Output clock. This terminal receives the serial 1/0 clock input and performs the following

4) It transfer control of the conversion to the internal state controller on the falling edge

EoC
the tenth 1/0 clock and remains low until the conversien is completed and data are ready for
transfer.

SYSTEM Once a clock signal is applied to the system clock input, the control hardware and software need

CLOCK only be concerned with addressing the desired analog channel, reading the previous conversion
result, and starting the conversion by using the I/0 clock. The system clock will drive the
"conversion crunching" circuitry so that the control hardware and software need not be concerned
with this task.

GND The ground return pin for the internal circuitry. Unless otherwise noted all voltage
measurements are with respect to this terminal.

I1/0 CLK
four functions:

1) It clocks the four input address bits into the address register on the List four rising
edges of the 1/0 clock, with the MUX address available on the fourth rising edge.

2) on the fourth falling edge of the I/0 clock, the analog input voltage on the selected MUX
input begins charging the RC DAC and continues to do so until the tenth falling edge of
the 1/0 clock.

3) 1t shifts the nine remaining bits of the previous conversions data out on the DATA OUT
output.
of the tenth clock.

REF+ The upper reference voltage value (nominally V C) is applied to this terminal. The maximum
input voltage range is determined by the difference between the voltage applied to this terminal
and the voltage applied to the REF- terminal.

REF- The Lower reference voltage value (nominally ground) is applied to this terminal.

Vee The positive supply voltage pin.

6.6 One part - one part number system. The one part - one part number system described below has been developed to

allow for transitions between identical generic devices covered by the three major micracircuit requirements documents
(MIL-H-38534, MIL-I-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique PIN's. The
three 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 unique PIN. By
establishing a one part number system covering all three documents, the OEM can acquire to the highest class level
available for a given generic device to meet system needs without modifying the original contract parts selection

criteria.
Example PIN Manufacturing Document

Military documentation format under new system source listing listing
New MIL-H-38534 Standardized Military 5962-XXXXXZZ{H or K)YY QML-38534 MIL-BUL-103
Drawings
New MIL-I-38535 Standardized Military 5962-XXXXXZZ(Q or V)YY QML-38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL-STD-8B83 Standardized 5962-XXXXXZZ(M)YY HIL-BUL~-103 MIL-BUL-103
Military Drawings
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6.7 Sources of supply.

Sources of supply for device classes @ and V are listed in

6.7.1 Sources of supply for device classes Q and V.
herein) to DESC-EC and

QHL-38535. The vendors Listed in GML-38535 have submitted a certificate of compliance (see 3.6
have agreed to this drawing.

6.7.2 Approved sources of supply for device class M. Approved sources of supply for class M are listed in
MIL-BUL-103. The vendors Listed in MIL-BUL-103 have agreed to this drawing and a certificate of compliance (see 3.6

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