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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 lead finishes are available and are reflected in the Part
or Identifying Number (PIN). Device class M microcircuits represent non-JAN class B microcircuits in accordance with
1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices". When
available, a choice of Radiation Hardness Assurance (RHA) Llevels are reflected in the PIN.

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

5962 - 90864 01 M X X
| 1 1 1 1
| I R I | —
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)
\ / (see 1.2.3)
\/

Drawing number

1.2.1 RHA designator. Device classes M, B, and S RHA marked devices shall meet the MIL-M-38510 specified RHA
levels and shall be marked with the appropriate RHA designator. Device classes @ 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 cireuit function as follows:

Device type Generic_number Frequency Circuit_function
01 68C901B-4 4.0 MWHz HCMoS multifunction peripheral
02 68C901B-5 5.0 MHz HCMOS multifunction peripheral
03 68C901B-8 8.0 MHZ HCMOS multifunction peripheral

1.2.3 pevice 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

Bor S Certification and qualification to MIL-M-38310
QorV Certification and qualification to MIL-I-38535

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

outline letter Descriptive designator Terminals Package style
X GDIP1-T48 or CDIP2-T48 48 puat-in-tine
Y CQCC1-N52 52 Leadless chip carrier
z CMGA15-P68 68 Pin grid array 1/
u See figure 1 52 Leaded chip carrier

1.2.5 Lead finish. The lead finish shall be as specified in MIL-M-3B510 for classes M, B, and S or MIL-1-38535 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/ Inactive for new design.
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1.3 Absolute maximum ratings. 1/

supply voltage range, referenced to ground (Vcc) ce e -0.3 Vv dec to +7.0 V dc
Input voltage . . . . . - - . . - -« o . . e s -0.3 V dc to +7.0 V de
Storage temperature range . . e e e e e e e e e e ~55°C to 150°C

Maximum power dissipation (P ) .- e e e e e 55 mW

Lead temperature (soldering, 10 seconds) ..... e +270°¢C

Maximum operating junction temperature (T, . . . . . . . +170°C

Thermal resistance, junction-to-case (CUCJ
Cases X, Yand 7 . . . . . . . . . . . . .. s . See MIL-STD-1835
Case U . & & i i e e e e e e e e e e e e e e e e e 10°C/u

1.4 Recommended operating conditions.

Supply voltage range (Vcc) .- e e e e e e e e 4.5 V dc minimum to 5.5 V dc maximum
High Level input voltagé range (V1 e e e e e e e 2.0 v dc to V ¢
Low lLevel input voltage range (V § ...... ce e -0.3 v dc to 6.8 V dc
Frequency of operation:
Device type 01 . . . . . . . . . . . . . .o e 1.0 MHz to 4.0 MHz
Device type 02 . . . . - . . 4 e 4. e e e e s 1.0 MHz to 5.0 MHz
Device type 03 Ce e e e e e e e e e e 1.0 MHz to 8.0 MHz
Case operating temperature range (T ) ... . e . -55°C to +125°C

1.5 pigital logic testing for device classes Q@ and V.

Fault coverage measurement of manufacturing
logic tests (MIL-STD-B83, test method 5012) . . . . . . XX percent 2/

2. APPLICABLE DOCUMENTS

2.1 Government specifications, standards, bulletin, and handbook. Unless otherwise specified, the following
specifications, standards, bulletin, and handbook of the issue lListed 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-I-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-480 - Configuration Control-Engineering Changes, Deviations and Waivers.
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-1835 - Microcircuit Case Outlines.
BULLETIN
MILITARY
MIL-BUL-103 - List of Standardized Military Drawings (SMD's).

1/ Stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation at the
maximum levels may degrade performance and affect reliability.
2/ values will be added when they become available.
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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

3.1 ltem 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
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-M-38510 for device classes M, B, and S and MIL-1-38535 for device classes @ and V and herein.

3.2.1 Case outlines. The case outlines shall be in accordance with 1.2.4 herein and figure 1.
3.2.2 Terminal connections. The terminal connections shall be as specified on figure 2.
3.2.3 Block diagram. The block diagram shall be as specified on figure 3.

3.2.4 Output load circuits and waveforms. The output load circuits and waveforms shall be as specified on figure
4.

3.2.5 Radiation exposure circuit. The radiation exposure circuit shall be as specified when available.

3.3 Electrical performance characteristics and postirradiation parameter Limits. Unless otherwise specified
herein, the electrical performance characteristics and postirradistion parameter Limits are as specified in table I
and shall apply over the full case 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 N 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 § shall be a "4" or "JAN" as required
in MIL-M-38510. The certification mark for device classes @ and V shall be a “QML" as required in MIL-1-38535.

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 QML-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-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-$TD-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 § in MIL-M-38510 or for device classes @ and V in MIL-I-38535 shall be provided
with each Lot of microcircuits delivered to this drawing.
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3.8 HNotification 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-480.

3.9 verification and review for device class M. For device class M, DESC, DESC's agent, and the acquiring activ?ty
retain the option to review the manufacturer's facility and applicable required documentation. offshore documentation
shall be made available onshore at the option of the reviewer.

3.10 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 105 (see MIL-M-38510, appendix E).

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

4. QUALITY ASSURANCE PROVISIONS

4.1 sSampling 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-I-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, and shall be
conducted on all devices prior to quality conformance inspection. For device classes B and §, 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 @ 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 A, B, C, or D. For device class M, the test circuit shall be maintained by the manufacturer
under document revision lLevel control and shall be made available to the preparing or acquiring activity
upon request. For device classes B and S, the test cireuit shall be submitted to the qualifying activity.
For device classes M, B, and S, 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-I-38535. The burn-in test circuit shall be
maintained under document revision Level control of the device manufacturer's Technology Review Board (TRB) in
accordance with MIL-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 applicable, in
accordance with the intent specified in test method 1015.

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

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

4.3 Qualification inspection.

4.3.1 Qualification inspection for device classes B and $. 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, and D inspections (see 4.4.1 through 4.4.5).

4.3.2 Qualification inspection for device classes @ and V. @ualification inspection for device classes Q and V
shall be in accordance with MIL-I-38535. Inspections to be performed shalt be those specified in MIL-1-38535 and
herein for groups A, B, C, and D inspections (see 4.4.1 through 4.4.5).
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YABLE I. Electrical performance characteristics.

Conditions
Test Symbol -55°C = T. =< +125°¢C Group A [Device Limits Unit
V.. = 5.6 v +10% 1/ |subgroups |types -
unless otherwise specified Min Max
Low lLevel input voltage for all vIL Vcc =55%V 1, 2, 3 ALl -0.3 0.8 v
inputs 2/
High Level input voltage for all VIH1 Vee = 5.5 v 2.0 Vcc+.3 v
inputs (except XTAL1, XTAL2, CLK)
High level input voltage for (XTAL1, | V; ., VCc =55%¥ Vcc-1.5 Vcc+.3 v
XTALZ, CLK)
Low Level output voltage VOL VCc =45V, IOb = 2.0 mA 0.5 v
(except DTACK) VIN = ViH min’ IL max
High level_output voltage VOH vcc = 4.3V, Iov = -120 uA 2.4 Y
(except DTACK) VIN = VIH min’/ V1L max
Supply current Iee outputs open V.. = 5.5V 10 mA
Input Lleakage current IIN vIN =0VtoS5S.5vV -10 10 KA
1 V.. =2.4VtoV 10 LA
Three-state input current in float LOoH ouT £¢
Lol | Vour =05V -10 LA
DTACK output source current Loy Vout = 2.4V, Vee = 5.5V =400 LA
- 5.3 mA
DTACK output sink current IOL VOUT =0.5v, Vcc =55YV
Input capacitance Cin Reverse voltage = O V, 4 10 pF
f=10Mz, T, = +25°C
Output capacitance Cour | See 4.4.10 10 pF
Functional test see 4.4.1¢ 7, 8
Vee = 4.5V, 55V
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Conditions .
Test -55°C = T. < +125°C Group A Limits | Unit
Symbol V.. =50V 210% 1/ | subgroups Device -
unless otherwise specified Min Max
types
—_— See figure 4 9, 10, 11 o) 50 ns
€S, DS width high t V.. =45Vand 55V
o 9 3/ 1 e 02 35
03 25
- — 01 30
R/W, A1-A5 valid to falling CS t,
02 25
03 20
— 01 250
Data valid prior to DS high t
P g 3 02 200
03 120
€S, IACK valid prior ta falling K | t, ALL 50
4/
—_— o1 220
CLK low to DTACK Llow ts
0 180
03 90
—_— — —_ o) 60
€S, DS, or IACK high to DTACK high t
’ 6 02 55
03 50
o T, AlLL 100
€S, DS, or IACK high to DTACK high
impedance state 3/
. tg ALL 0
Cs, DS, or IACK high to data
invalid (write)
. e, ALt 0
€S, DS, or IACK high to data
invalid (read)
—_ — —_— g ALL 50
CS, DS, or IACK high to data
three-state s/
- to ALL 0
€S, DS, or IACK high to R/W,
A1-A15 invalid
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Conditions
Test Symbol -55°C = T. = +125°C Group A Device Limits Unit
V.. T 5.6 v $10% A/ subgroups types -
unless otherwise specified Min Max
- See figure 4 %, 10, 11 01 210 | ns
Data valid from €S low 3/ 4/ 141 Vee = 4.5V and 5.5V
02 260
03 180
Read data valid to DTACK low t1s ALL 10
valid
DTACK low to DS, CS, or IACK ty3 ALl 10
high
IEI low to falling CLK ths ALl 50
- 01, 02 180
1EO valid from CLK Low 6/ s
03 120
01, 02 300
Data valid from CLK low t16
03 180
. 01, 02 150
1EO invalid from IACK high 1
03 100
o1 180
DTACK low from CLK high t18
02 165
03 100
1fo R —— t19
valid from IEI low atl 100
. 01, 02 220
bata valid from IEI low tEO
03 140
(o7 250 | 1000
CLK cycle time 5/ tag
02 200 | 1000
03 125 1000
01 110
CLK width low t
22 02 90
03 55
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Conditions
Test Symbol -55°¢ = T. < +125°C Group A Device Limits unit
V.. =5.0v £10% 1/ | subgroups types -
unless otherwise specified Min Max
See figure 4 %, 10, 11 01 110 ns
CLK width high t V..=45Vand 5.5V
9 23 tc 02 90
a3 55
—_— 01 100
€S, IACK inactive to rising CLK toy
7/ 02 80
03 50
1/0 minimum active pulse width Ty ALl 100
2t
—_— K
IACK width high t26 AlLL c
01 450
1/0 data valid from_CLK| 1y,
following ¢s? or DSt 02 400
03 300
Receiver ready delay from tog m, 02 600
rising RC
03 200
Transmitter ready delay from tyg 01, 02 600
rising RC
03 200
Timer output low from rising t3g 01, 02 450
edge of €S, DS 8/
03 200
Timer output valid from t31 ALL 2t LK
internal time-out 4/ 5/ 8/ +300
01 110
Timer CLK Low time t3)
02 90
03 55
01 110
Timer CLK high time tag
02 90
03 55
01 250 1000
Timer CLK cycle time S/ t34
02 200 | 1000
03 125 1000
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. )
Conditions
Test -55°C = T. = +125°C Group A Device Limits unit
Symbolt V.. =50vVv 0% 1/ subgroups types -
uniless otherwise specified Min Max
— See figure 4 2,10, 11 01 2.0 us
RESET low time t Vo = 4.5 Vand 5.5V
35 cc 02 1.6
03 1.0
pelay to falling IR@ from tag 01, 02 380 | ns
external interrupt, active
transmitter 03 250
Transmitter interrupt delay t37 01, 02 S50
falling TC
03 300
Transmitter underrun error or t37a 01, 02 550
end of break interrupt delay
from rising edge of TC 03 300
Receiver buffer full interrupt t3g 01, 02 800
transmit delay from rising RC
03 400
Receive error interrupt transmit t3g ALl 800
delay from falling edge of RC
01 80
Serial in setup time of rising 0
edge of RC (divide by one 02 70
only)
03 50
01 350
Data hold time from rising edge T4
of RC (divide by one only) o2 325
03 100
01 440
Serial output data valid from to
falling edge of TC 02 420
03 200
o] 500
Transmitter CLK low time t43
02 450
03 250
01 500
Transmitter CLK high time t
02 450
03 250
Seé footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Conditions ) )
Test Symbol -55°C = 7. = +125°C Group A Device Limits unit
V.. = 5.6 v 210% 1/ subgroups types -
unless otherwise specified Min | Max
See figure 4 9,10, 1 01 1000 ns
Transmitter CLK cycle time tys VCC = 4.5Vand 5.5V 0 900
03 500
01 500
Receiver CLK low time t
46 02 450
03 250
01 500
Receiver CLK high time T oz 450
03 250
01 1000
Receiver CLK cycle time 5/ t8 02 900
03 500
_ — to ALL 80 Tk
€S, IACK, DS width Llow
01 490
Serial output data valid from tSO
falling edge TC (+16) 02 370
03 240
Cycle time tgq ALL 1000
Puise width, E high ts; 430
Pulse width, E low t53 450
Address R/W setup time before E tsa 80
cs setup time before E t55 80
Address hold time tey 10
€S hold time tsy 10
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
Conditions
Test Symbol -559C = T_. < +125°C Group A | Device Limits unit
V.. =50v 0% 1/ subgroups | types -

unless otherwise specified Min Hax
Output data delay (read) tsg See figure 4 9, 10, 1 AlL 2501 ns

V.. =45 Vand 55V

cC
bata hold time tso 0 100
Input data setup time (write) L 280
Data hold time (write) tq 20
Cycle time teo 800
Pulse width DS low or R/W high tez 350
Pulse width DS low or R/W low tes 340
Pulse width AS, ALE high tys 100
pelay AS fall to DS rise or tes 30

ALE fall to R/W fall
Delay DS or R/W rise to AS, ALE teo 30
R/W setup time to DS g 100
R/W hold time to DS teo 10
Address setup time E, ALE t7o 20
See footnotes at end of table.
STANDARDIZED SIZE 5962-~-90864
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
A 12

DESC FORM 193A
JUL 91

B2 9004708 0012463 OTL WA




TABLE I. Electrical performance characteristics - Continued.

Conditions
Test Symbol -55°C = T. = +125°C Group A | Device Limits unit
V.. = S.B v 210% 1/ subgroups types -
unless otherwise specified Min Max
_ See figure 4 9, 10, 11 AlL

Address setup to AS, ALE ton Vcc = 4.5 Vand 5.5V 20 ns
Data setup time to DS or R/W (write) tzo 280
Delay data to DS or R/W (read) t?3 250
Data hold time to DS or R/W (write) t, 20
pata hold time to DS or R/W (read) tosg 100
CE setup time to Rg, ALE fall t?6 20
TE hold time to DS, or R/W t 20
CLK rise time t78 10
CLK fall time t79 10
4/ ALl testing must be performed under the worst case condtition unktess otherwise specified.
2/ For clock inputs V;, = 0.5 V maximum.
3/ Although €S and DTACK are synchronized with the clock, the data out during a read cycle is asynchronous to

the clock, recycling only on CS for timing.
If the setup time is not met, €S or IACK will not be recognized until the next falling CLK.

L7, ty, t21, t31, t34, tys. and t,g are provided for information purposes only, not for inspection purposes.
IEC only goes low if no acknowledgeable interrupt is pending. If IEO goes Low, DTACK and the data bus remain
three-stated.

1f the setup time is met (for consecutive cycles), the minimum hold-off time of one clock cycle will be
obtained. If not met, the hold-off will be two clock cycles.

tek refers to the clock applied to the MFP CLK input pin.

cL
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NOTES:
1.

Case U

.006 MIN
SEE NOTE 2

R1 OUTSIDE

%
DN =
22777
L SN

013 -
| HIN
A2

R OUTSIDE

C (SEE
l NOTE 8)

Symbol Millimeters Inches
Min Max Min Max
A 3.18 .125
Al .46 .89 .018 .035
b .33 .76 .014 .030
c .13 .25 .005 .010
D/E 23.74 24.38 .935 960
e 1.27 BCS .050 BCS
el 15.24 BCS .600 BCS
HD/HE 28.78 29.13 1.133 1.147
L .61 1.01 .024 .040
N 52 52
R .28 .86 .o .034
R1 .23 .009

A terminal 1 identification mark shall be located at the index corner in the shaded area shown. Terminal 1 is
located immediately adjacent to and counterclockwise from the index corner. Terminal numbers increase in a
counterclockwise direction when viewed as shown.

2. Generic lead attach dogleg depiction.

3. Dimension N: number of terminals.

4. Corner shapes (square, notch, radius, etc.)

5. The preferred unit of measurement is millimeters. However, this item was designed using inch-pound units of
measurements. In case of problems involving conflicts between the metric and inch- -pound units, the inch-pound
units shall rule.

6. Datums X and Y to be determined where center leads exit the body.

7. Dimensions b and ¢ include lead finish.

FIGURE 1. Case outline - Continued.
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Terminal symbol Terminal symbol
Terminat Terminal
number Case outlines number Case outlines
X Y u X Y u
1 R/W NC D6 27 15 12 NC
2 A1 R/W pY4 28 16 13 TAL
3 a2 A1 1ACK 29 17 14 __TBI
4 A3 A2 DTACK 30 IR 15 RESET
5 AL A3 DS 3 _RR 16 10
6 AS YA s 32 IRQ 17 11
7 TC A5 NC 33 1EO NC 12
8 SO TC R/ 34 IE1 TR 13
9 SI S0 A1 35 CLK _RR 14
10 RC 3¢ A2 36 GND 1RQ 15
" Vee RC A3 37 (o] 1E0 16
1e MPX Ve Ab 38 D1 IEL 17
13 TAO MPX A5 39 D2 CLK NC
14 TBO NC TC 40 D3 GND IR
15 TCO TAO S0 41 D4 00 RR
16 DO TBO s1 42 D5 D1 IRG
17 XTAL1 TCO RC 43 6 D2 1EO
18 XTAL2 ™0 Ve 44 _o7 3 1E1
19 TAl XTAL1 MPX 45 1ACK D4 CLK
20 TBI XTALZ NC 46 DTACK D5 GND
21 RESET NC TAO 47 DS D6 b]
22 10 TAL TBO 48 cs _o7 D1
23 1 TBI TCO 49 -— IACK D2
24 12 RESET TDO 50 - DTACK D3
25 13 10 | XTAL1 51 — DS D4
26 14 11 XTAL2 52 — cs D5
NC = No connection.
FIGURE 2. Terminal connections.
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Terminal symbol Terminal symbol
Terminal Terminal
number Case outline Z number Case outline 2
A2 AS F10 VEE
A3 AL F11 NC
AL A2 G1 TCO
A5 NC G2 TBO
A6 cs G10 1E1
A7 DTACK G11 CLK
A8 D7 H1 XTALT
A9 DS H2 100
A10 TC H10 IRQ
B1 NC H11 1€0
B2 A3 J1 XTALZ
B3 A4 J2 NC
B4 Al J10 TR
B5 R/W J11 RR
B6 NC K1 NC
B7 _Dbs K2 NC
B8 IACK K3 _TAl
B D6 K4 RESET
B10 NC K5 11
B11 NC K6 NC
c1 SI K7 13
c2 SO K8 15
€10 D4 K9 17
c11 NC K10 NC
D1 NC K11 NC
D2 RC L2 NC
D10 02 L3 T81
D11 D3 L4 10
E1 NC LS 12
E2 vCe L6 NC
E10 po L7 14
E11 D1 L8 16
F1 TAD L9 NC
F2 MPX L10 NC

NC = No connection

FIGURE 2.

Terminal connections - Continued.
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CLK RESET Ycc Vss

t + 4+

INTERNAL CONTROL TiMERs [ TC0
LOGIC C &0 -
AN
XTAL?
DATA = TAC
(8) ¢ :> TIMERS |=w— TAI
P A 8B —=TBQ
ADDRESS ——m———\ P 129
(5) ———/
TT——= B < _
R/H | U }—e= RR
05— S —— SI
DTACK-. 1/0 J usarT |™— RC
Y3 — = S0
e — _1_'_[_:_
—e= TR
INTERRUPT GENERAL PURPOSE 10-17
CONTROL 1/0- INTERRUPTS
IRO IEI IEO IACK
FIGURE 3. Block diagram.
STANDARDIZED SIZE 5962-90864
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
A 18

DESC FORM 193A
JUL 91
9004708 0012469 51T WA




OUTPUT LOAD CIRCUIT FOR

ALL OUTPUTS EXCEPT DTACK

OUTPUT LOAD CIRCUIT FOR IRG

+2.1 V dec

+5.0 V dc

R = 2.25 k&l Ry= 1500

QUTPUT o———<y///

QUTPUT O-

C = 100 oF € = 100 oF :I_
NOT
I[SEE oTE U (SEE NOTE 1) I

Ry= 20 k)

QUTPUT LOAD CIRCUIT FOR DTACK
«2.1 V dc

QUTPUT
1Nga47
C = 130 pF Ry= 470 k£

(SEE NOTE llj[j

CLOCK INPUT TIMING DIAGRAM

d——t

cye
r'—tcu
d—l’.CL
2.0 v
0.8 V l
—o| |-t tCr

See notes at end of figure.

FIGURE 4. oOutput toad circuits_and waveforms.

1N4447?
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READ CYCLE YIMING

CLK __J// \ /

/N

X/ -

t1
E?l

11

ls—— €2 -

te F 124

AL-AS

00-07

t13 o

WRITE CYCLE TIMING
(SEE NOTE 2)

w_ /N

~
-
412 e
{5l tr
-t 5

S\ e /74
RM \
| I
ty ta
S N Vi
— e
DS \ ;
e ¢ ; ——= ] t10 fee
A1-as —4 M
f— t3 tg r
D0-D7 3 N
ts - -y {7 ——
—_ =i btg
DTACK
ti3 s

See notes at end of figure.

FIGURE 4. Output load circuits and waveforms - Continued.
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INTERRUPT ACKNOWLEDGE CYCLE {1EI LOW
(SEE NOTE 3)

T h

SANAARANANANNRNY A

™ N 1

tg
00-07 )l;
tis ™ Y,
HACR ""E;’
=

INTERRUPT ACKNOMLEDGE CYCLE (TEI HIGH!.

1SEE NOTE 4)
eux Y
/—’t_/—\_. S
ta
IACK J
=\
Te1
. t14 [ =t V7]

I~
m
(=]

" ":——‘ ————— - —= fa (s
s - ts
po-b?

}‘.tzo - t7

DTACK <

—an-] t
tiga - 168

See notes at end of figure.
FIGURE 4. Output load circuits and waveforms - Continued.
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(SEE NOTE %)

INTERFACING TIMING (MAVEFORM A)_

L5t

re— tSZ ————}

l-.— "54_—

e ——]

|

o] | tsg

R/H
A1-AS %

tss
™

] 58 |-
00-D7 VA,
READ S )
teo
DO-D7 4
WRITE \

MULTEIPLEXED BUS TIMING (WAYEFORKM B)

(SEE NOTE 5}
f— tg5 —
1% N
B LY S — | ’.—.
67
—e |w— tpgp - = g
0s k-———- tes Z \
r—
tga

| |- tgg i N . *'59

R/H X
t e "77 |
76 oy
ZAANNNNNNNNN /%7/
t714=| [ et | -— t74
—{t 70}t trp
ADO-ADT d <><>
WRITE Y < DATA
t
ot t 70}~ &
ol b tn ) t7g
Aoozan? nn:ss>———-—< DATA

See notes at end of figure.

FIGURE 4. Output load circuits and waveforms - Continued.
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MULTIPLEXED BUS TIMING - READ TIMING (WAVEFORM C)

1{SEE NOTE 5)
tez —e
=

ae ¥ N
AS lawd = -

tes

-] ts7 — ™ tss -
-
RD X
0S) \e /
t

63
_ -l ter L— tea
HR

(R/H PIN} / ¢
t
76 T | t77

EANNNNNNNNNNN

v e (31 N

t70 ‘_‘_ = 75 ja—

ADO-AD? ADDRESS Dout

MULTIPLEXED BUS TIHMING - WRITE TIMING (WAVEFORM C)

(SEE NOTE 5)
te2
ALE
(AS) N )
65
-I tﬁ7 - '4 tss e
3
_RD /
DS)
te3
_ -~ tg fot—  t54 ]
_HR N y—
(R/H PIN) 7 /
e

@ \\\\\\\\\\\:_1 L

et t 72 —]
- t71 |
o] £70 b 174 f
ADD-AD7 J\ ADDRESS | < oIN

See notes at end of figure.

FIGURE 4. Output load circuits and waveforms - Continued.
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INTERRUPT TIMING
(SEE MOTE 6)

1713
—— t25 "—*il\
17-10 -___J/

t36

1RO \\

PORT TIMING

€505 \
t27
17-10 ><

RECEIVER TIMING
js——— t 48
- taz k-—
M
RC _____4//

ol $28 fe

TN
IRQ \\S

t3s
T tss
—= = tao \\,
- t41
10F 5(
nIv A
BY ONE
#oDE =~
ONLY!
See notes at end of figure.
FIGURE 4. Output load circuits and waveforms ~ Continued.
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TRANSHITTER TIMING

".:___tqs____,1
- 44

1"
_ = t29 —

TR

tez
S0
IDIVIDED 8Y X f
1 MOOE)
———tso—‘-‘

|SO
(D1Y10ED oY X )(
HODE )
~——————tu-—————~1
fRo \x

[ t57A ‘i
TG N

TIMER TIMING

-———

INTERNAL ———\_—_[ i
TIMEQUT
b tsy ——=y t30

. r
TAD/ T80/ \;
TC0/TDO

RESET TIMING

RESET _\r

s

NOTES:

g = load capacitance and includes_scope and jig capacitance.

€S and IACK must be a function of DS. _ .

1EO only goes low if no acknowledgeable interrupt is pending. If IEO goes low, DTACK and the data bus
remain in the high impedance state.
DTACK will go low at A if specification number 14 is met. Otherwise, DTACK will go low at 8.
See notes in 6.5.2

Active edge is assumed to be the rising edge.

FIGURE 4. Output load circuits and waveforms - Continued.
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TABLE II. Electrical test requirements.
Subgroups Subgroups

Test requirements (in accordance with MIL-STD-883, (in accordance with
method 5005, table I) M1L-1-38535, table 11I)

Device Device Device Device Device

class class class class class

M B S Q v
Interim electrical 1,7,9 1,7,9 1,7,9 1,7,9 1,7,9
parameters (see 4.2)

Final electrical 1,2,3,7,8,9 11,2,3,7,8,9 11,2,3,7,8,9 |1.2,3,7,8,9 1,2,3,7,8,9
parameters (see 4.2) 10,11 1/ 10,11 1/ 110,11 2/ 110,11 1/ 110,11 2/
Group A test 1,2,3,4,7,8 {1,2,3,4,7,8 |1,2,3,4,7,8 1,2,3,4,7,8 11,2,3,4,7,8
requirements (see 4.4) 9,10,11 2,10,11 9,10,11 2,10,11 9,10,11

Group B end point electrical 2,8a,10
parameters (see 4.4)

Group C end point electrical 2,8a,10 2,8a,10 2,8a,10 2,8a,10
parameters (see 4.4)

Group D end point electrical 2,8a,10 2,8a,10 2,8a,10 2,8a,10 2,8a,10
parameters (see 4.4)

Group E end point electrical 1,7,9 1,7,9 1,7,9 1,7,9 1,7,9
parameters (see 4.4)

1/ PDA applies to subgroup 1.
2/ PDA applies to subgroups 1 and 7.

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 shatlt
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-I-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 controlt testing.

4.4.1 Group A inspection.

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

b. Subgroup 4 (cI and CO T measurements) shall be measured only for initial qualification and after any process
or design changes whicg may affect input or output capacitance. Capacitance shall be measured between the
designated terminal and GND at & frequency of 1 MHz. Sample size is 15 devices with no failures, and with all
input and output terminals tested.

¢. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the functionality of the device.
For device classes B and S, subgroups 7 and 8 tests shall be sufficient to verify the functionality of the
device as approved by the qualifying activity. For device classes @ and V, subgroups 7 and 8 shall include
verifying the functionality of the device; these tests shall have been fault graded in accordance with
MIL-STD-883, test method 5012 (see 1.5 herein).

STANDARDIZED SIZE 5962-90864
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET
A 26

DESC FORM 193A

JUL 91
B S004708 0012477 B9 WA



4.4.2 Group B inspection. The group B inspection end-point electrical parameters shall be as specified in table Il
herein. For device class $ steady-state life tests, the test circuit shall be submitted to the qualifying activity.

4. 4.3 Grouyp ¢ inspection. The group C inspection end-point electrical parameters shall be as specified in table Il
herein.

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

a. Test condition A, B, C, or D. For device class M, 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. For device class B, the test circuit shall be submitted to the qualifying activity. For device
classes M and B, the test circuit shall specify the inputs, outputs, biases, and power dissipation, as
applicable, in accordance with the intent specified in test method 1005.

b. TA = +125°C, minimum.

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

4.4.3.2 Additional criteria for device classes G 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-I-38535. The test circuit shall be maintained under document revision Level control by the device
manufacturer's TRB in accordance with MIL-1-38535 and shall be made available to the acquiring or preparing activity
upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1005.

4.4.4 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table II
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, S, @, and V shall be M, D, R, and H and for
device class M shall be ¥ and D.

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

b. For device classes M, B, and S, the devices shall be subjected to radiation hardness assured tests as
specified in MIL-M-38510 for the RHA level being tested. for device classes @ 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 tabte I at T, = +25°¢C 35°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 limits shall be supplied.
5. PACKAGING

5.1 Ppackaging requirements. The requirements for packaging shall be in accordance with MIL-MN-38510 for device
classes M, B, and S and MIL-I-38535 for device classes Q and V.
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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 classes B and Q devices will replace device class M devices.
6.2 Configuration control of SMD's. ALl proposed changes to existing SMD's will be coordinated with the users of

record for the individual documents. This coordination will be accomplished in accordance with MIL-STD-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-EC, telephone (513) 296-6047.

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

6.5 Symbols, definitions, and functional descriptions.

6.5.1 Pin Descriptions

Pin name Descriptions
cs Chip select_(input, active low). (S is used to select the device for accesses to the internal

registers. CS and IACK must not be asserted at the same time.

DS Data Strobe (input, active low). DS is used as part of the chip select and interrupt acknowledge
functions.

R/W Read/Write (input). R/W is the signal from the bus master indicating whether the current bus cycle is a
Read (high) or Write (low) cycle.

DTACK Data Transfer Acknowledge (output, active low, tri-stateable). DTACK is used to signal the bus master
that the data is ready, or that data has been accepted by the device.

A1-AS Address Bus (input). The address bus is used to address one of the internal registers during a read or
write cycle.

DO-D7 Data Bus (bi-directions, tri-stateable). The data bus is used to receive data from or transmit data to
one of the internal registers during a read or write cycle. It is also used to pass a vector during an

interrupt acknowledge cycle.

CLK Clock (input). This input is used to provide the internal timing for the device.

RESET Device reset (input, active low). Reset disables the USART receiver and transmitter, stops all timers
and forces the time outputs low, disables all interrupt channels and clears any pending interrupts. The
General Purpose Interrupt 1/0 lines will be placed in the tri-stated input mode. ALl internal registers
(except the timer, USART data registers, and transmit status register) will be cleared.
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IRG

IACK

IEIL

IEO

10-17

S0

SI

RC

TC

TAG, TBO

XTALT,

XTALZ

TAI, TBI

MPX

Pin name Descriptions

Interrupt Reguest (output, active low, open drain) IRQ is asserted when the device is requesting an
interrupt. IRQ is negated during an interrupt acknowledge cycle or by clearing the pending interrupt(s)
through software.

Interrupt Acknowledge (input, active low). IACK is used to signal the device that the CPU is
acknowledge an interrupt. €S and IACK must not be asserted at the same time.

Interrupt Enable in (input, active low). LEI is used to signal the device that no higher priority
device is reguesting interrupt service.

Interrupt Enable Out (output, active low). IEO is used to signal lower priority peripherals that
neither the device nor another higher priority peripheral is requesting interrupt service.

General Purpose Interrupt I. O. lines. These lines may be used as interrupt inputs and/or I/0 lines.
When used as interrupt inputs, their active edge is programmable. A data direction register is used to
define which Lines are to be Hi-Z inputs and which lines are to be push-pull TTL compatible outputs.

serial Output. This is the output of the USART transmitter. This output is configured by the TSR
register.

serial Input. This is the input to the USART receiver.
Receiver Clock. This input controls the serial bit rate of the USART receiver.
Transmitter Clock. This input controls the serial bit rate of the USART transmitter.

Receiver Ready (output, active low). DMA output for the receiver, which reflects the same status of
Buffer Full in port number 16.

Transmitter Ready (output, active Low). DMA output for transmitter, which reflects the status of Buffer
Full in port number 16.

Timer outputs. Each of the four times has an output which can produce a square wave. The TCO, TGO
output will change states each timer cycle; thus one full period of the timer out signal is equal to two
time cycles. TAO and TBO can be reset (logic "0") by a write to TACR and TBCR respectively.

Time Clock Inputs. A crystal can be connected between XTALY and XTAL2, or XTAL1 can be driven with
EXTERNAL clock. When driving XTAL1 with EXTERNAL clock, XTAL2 must be allowed to float. When using a
crystal, external capacitors are required. All chip accesses are independent of the timer clock.

Timer A, B Inputs. Used when running the timers in the event count or the pulse width measurements
mode. The interrupt channels associated with 14 and 13 are used for TAlL and TBL respectively. Thus,
when running a timer in the pulse width measurement mode, 14 or 13 can be used for I/0 only.

This signal selected the data bus mode:

MPX = 0 : nonmultiplex mode

MPX = 1 : multiplex mode
The register select lines RS1-RS55 and the data bus DO-D7 are multiplexed. An address strobe must be
connected to the CLK pin.
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6.5.2 Definitions

———

waveform name waveform type

Waveform A
Waveform
waveform C

6800 Interface timing
Motorola Bus timing
Intel Bus timing

o2}

I 1
| |
- .
| |
| |
| |
L i)

6.6 One part — one part number system. The one part - one part number systeh described below has been developed to
allow for transitions between identical generic devices covered by the four major microcircuit 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 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 four documents, the OEM can acquire to the highest ctass 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 XYY QML-38534 MIL-BUL-103
Drawings
New MIL-I1-38535 Standardized Military $962-XXXXXZZ{(Q or V)YY QML-38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL-STD-883 Standardized 5962-XXXXXZZ(MIYY 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
QML-38535. The vendors listed in QML-38535 have submitted a certificate of comptiance (see 3.6 herein) to DESC-EC 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
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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