
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































inter 
M8257 

PROGRAMMABLE DMA CONTROLLER 
MILITARY 

• Military Temperature Range: • Terminal Count and Modulo 128 
-55°C to 125°C Outputs 

• 4·Channel DMA Controller • Single TTL Clock 

• Priority DMA Request logic • Single + 5V Supply 

• Channel Inhibit Logic • Auto Load Mode 

The Intel® M8257 is a 4-channel direct memory access (DMA) controller. It is specifically designed to simplify the 
transfer of data at high speeds for the Intel® microcomputer systems_ Its primary function is to generate, upon a 
peripheral request, a sequential memory address which will allow the peripheral to read or write data directly to or 
from memory_ Acquisition of the system bus in accomplished via the CPU's hold function_ The M8257 has priority logic 
that resolves the peripherals requests and issues a composite hold request to the CPU. It maintains the DMA cycle 
count for each channel and outputs a control signal to notify the peripheral that the programmed number of DMA 
cycles is complete. Other output control signals simplify sectored data transfers. The M8257 represents a significant 
savings in component count for DMA-based microcomputer systems and greatly simplifies the transfer of data at high 
speed between peripherals and memories. 
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Figure 1. Block Diagram 
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Figure 2. Pin Configuration 



M8257 

ABSOLUTE MAXIMUM RATINGS* 

Ambient Temperature Under Bias ..... - 55°C to 125°C 
Storage Temperature ..... , ....... - 65°C to + 150°C 

Voltage on Any Pin 
With Respect to Ground ............ -0.5V to + 7V 

Power Dissipation ....................... 1 Watt 

*NOTlCE: Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional opera­
tion of the device at these or any other conditions above 
those indicated in the operational sections of this specifi­
cation is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device 
reliability. 

D.C. CHARACTERISTICS (TA = -wc to 125°C, Vee = +5V ±10%, GND = OV) 

Symbol Parameter Min. Max. Unit Test Conditions 

Vil Input Low Voltage -0.5 O.B Volts 

VIH Input High Voltage 2.2 Vcc+· 5 Volts 

VOL Output Low Voltage 0.45 Volts IOl = 1.6 mA 

VOH Output High Voltage 2.4 VCC Volts loW-150IlA for AB, 
DB and AEN 
IOH=-BOILA for others 

VHH HRQ Output High Voltage 3.3 Vcc Volts IOH = -BOllA 

Icc Vcc Current Drain 150 mA 

III Input Leakage ±10 IlA VSS ,,; VIN ,,; Vee 

IOFl Output Leakage During Float ±10 J.LA VSS + 0.45 

,,; VOUT <; Vee 

CAPACITANCE (TA = 25°C, Vee = GND = OV) 

Symbol Parameter Min. Typ. Max. Unit Test Conditions 

CIN Input Capacitance 10 pF fe= lMHz 

CliO I/O Capacitance 20 pF Unmeasured pins 
returned to G NO 

A.C. CHARACTERISTICS-DMA (MASTER) MODE (TA = -wc to 125°C, 
Vee = +5V ±10%, GND = OV) 

TIMING REQUIREMENTS 

Symbol Parameter Min. Max. Unit 

TCY Cycle Time (Period) 0.320 4 /-,5 

Te Clock Active (High) 120 .BTCY n5 

Tos DRQt Setup to e. (SI, S4) 120 ns 

TOH DRQ. Hold from HLDAt[4] 0 ns 

THS HLDAt or .Setup to 8J, (SI, S4) 100 ns 

TRS READY Setup Time to et (S3, Sw) 30 ns 

TRH READY Hold Time from et (S3, Sw) 20 ns 
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M8257 

A.C. CHARACTERISTICS-DMA (MASTER) MODE (TA = -55°C to 125°C, 

Vee = +5V ±10%, GND = OV) 

TIMING RESPONSES 

Symbol Parameter Min. 

Too HRQt or +Delay from IIt(SI,S4) 
(measured at 2.0V)[lJ 

TOOl HRQt or +Delay from IIt(SI,S4) 
(measured at 3.3V)[3J 

TAEl AENt Delay from 9'['(S1~lJ 

TAET AEN,[, Delay from lIt(SI)!lJ 

TAEA Adr(AB)(Active) Delay from AENt(S1)[4J 20 

TFAAB Adr(AB)(Active) Delay from et(S1)[2J 

TAFAB Adr(AB)(Float) Delay from 9t(SI)[2J 

TASM Adr(AB)(Stable) Delay from 9t(S1)[2J 

TAH Adr(AB)(Stable) Hold from 9t(S1)[2J TASM - 50 

TAHR Adr(AB)(Valid) Hold from Rdt(S1, SI)[4J 60 

TAHW Adr(AB)(Valid) Hold from Wrt(S1, SI)[4J 300 

TFAOB Adr(DB)(Active) Delay from lIt(S1~2J 

TAFOB Adr(DB)(Float) Delay from et(S2)[2J TSTT+ 20 

TASS Adr(DB) Setup to AdrStb'['(S1·S2)[4J 100 

TAHS Adr(DB)(Valid) Hold from AdrStb'['(S2)[4J 50 

TSTl AdrStbt Delay from 9t(S1)[lJ 

TSTT AdrStb'[' Delay from IIt(S2)[lJ 

Tsw AdrStb Width (S1·S2)[4J TCy-100 

TAsc Rd'[' or Wr(Ext),[, Delay from AdrStb'['(S2)[4J 70 

TOBC Rd'[' or Wr(Ext),[, Delay from Adr(DB) 20 
(Float)(S2)[4J 

TAK DACKt or +Delay from 1I,[,(S2, S1) and 
TC/Markt Delay from 9t(S3) and 
TC/Mark-l Delay from 9t(S4)[1,5J 

TOCl Rd,[, or Wr(Ext)+ Delay from et(S2) and 
Wr+ Delay from 9t(S3~2,6J 

TOCT Rdt Delay from 9+(S1, SI) and 
Wrt Delay from et(S4)[2,7J 

TFAC Rd or Wr(Active) from et(S1)[2J 

TAFC Rd or Wr(Float) from IIt(Slj2J 

TRWM Rd Width (S2·S1 or SI)[4J 2TCY+ To - 50 

TWWM Wr Width (S3·S4)[4J Tcy- 50 

TWWME Wr(Ext) Width (S2·S4)[41. 2TCy -50 

NOTES: 

1. load = 1 TTL. 2. load = 1 TTL +50 pF. 3. load = 1 TTl+(Rl=3.3K), VOH=3.3V. 4. Tracking Parameter. 
5. AT AK < 50 ns. 6. AT DCl < 50 ns. 7. AT OCT < 50 ns. 

Max. 

180 

270 

300 

200 

270 

200 

250 

300 

250 

200 

160 

270 

250 

200 

300 

170 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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inter M8257 

A.C. CHARACTERISTICS-PERIPHERAL (SLAVE) MODE [TA = -55°C to 125°C, 
Vee = 5.0V ±10%, GNO = OV (Note 1)] 

8080 Bus Parameters 

READ CYCLE 

Symbol Parameter Min. Max. Unit Test Conditions 

TAR Adr or CS~ Setup to RO~ 0 ns 

TRA Adr or cst Hold from ROt 0 ns 

TRO Data Access from RO~ 0 300 ns (Note 2) 

TOF OB-+Float Delay from ROt 20 150 ns 

TRR ROWidth 250 ns 

WRITE CYCLE 

Symbol Parameter Min. Max. Unit Test Conditions 

TAW Adr Setup to WRt 20 ns 

TWA Adr Hold from WRt 35 ns 

Tow Data Setup to WRt 200 ns 

Two Data Hold from' WRt 0 ns 

Tww WRWidth 175 ns 

OTHER TIMING 

Symbol Parameter Min. Max. Unit Test Conditions 

TRSTW Reset Pulse Width 300 ! ns 

TRSTD Power Supplyt (Vccl Setup to ReseH 500 I's 

Tr Signal Rise Time 20 ns 

Tf Signal Fall Time 20 ns 

TRSTS Reset to First I/OWR 2 tCY 

NOTES: 
1. All timing measurements are made at the following reference voltages unless specified otherwise: Input "I" at 2.0V, "0" at 0.8V 
2. M8257: CL = 100 pF, 8257·5: CL = 150 pF. Output "I" at 2.0V, "0" at 0.8V . 

Tracking Parameters 

Signals labeled as Tracking Parameters (footnotes 4·7 under A.C. Specifications) are signals that follow similar paths 
through the silicon die. The propagation speed of these signals varies in the manufacturing process but the rela­
tionship between all these parameters is constant. The variation is less than or equal to 50 ns. 

Suppose the following timing equation is being evaluated, 

T A(MIN) + T B(MAX) :S 150 ns 

and only minimum specifications exist for T A and T B. If T A(MIN) is used, and if T A and T B are tracking parameters, 
T B(MAX) can be taken as T B(MIN) + 50 ns. 

T A(MIN) + (T B(MIN)· + 50 ns) :S 150 ns 

·if T A and T B are tracking parameters 
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M8259A 
PROGRAMMABLE INTERRUPT CONTROLLER 

• iAPX 86, 88 Compatible 

• MCS-80®, MCS-85® Compatible 

• Eight·Level Priority Controller 

• Expandable to 64 Levels. 

MILITARY 

• Programmable Interrupt Modes 

• Individual Request Mask Capability 

• Single + 5V Supply (No Clocks) 

• Military Temperature Range: 
- 55°C to + 125°C 

The Intel@ M8259A Programmable Interrupt Controller handles up to eight vectored priority interrupts for the CPU. It is 
cascadable for up to 64 ve<;torfOld priority interrupts without additional circuitry. It is packaged in a 28-pin DIP, uses NMOS 
technology and requires a single +5V supply. Circuitry is static, requiring no clock input. 

The M8259A is designed to minimize the software and real time overhead in handling mUlti-level priority interrupts. It has 
several modes, permitting optimization for a variety of system requirements. . 

CASO - . 

CAS 1 --

CAS2 .. -

DATA 
BUS 

BUFFER 

CASCADE 
BUFFER/ 

COMPARATOR 

SP/EN----' 

CONTROL LOGIC 

lAO 
IA1 
IA2 

"'-
~INTERNAL BUS 

Figure 1. Block Diagram 
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M8259A 

ABSOLUTE MAXIMUM RATINGS* 
Ambient Temperature Under Bias ..... -55°C to 125°C 
Storage Temperature ............ - 65°C to + 150°C 
Voltage On Any Pin 

With Respect to Ground ........... - 0.5V to + 7V 
Power Dissipation ...................... 1 Watt 

'NOTICE: Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional opera­
tion of the device at these or any other conditions above 
those indicated in the operational sections of this specifi­
cation is not implied. 

D.C. CHARACTERISTICS (TA = -55'C to 125°C, Vee = 5V ±10%) 

Symbol Parameter Min. Max. 

VIL Input Low Voltage - .5 .8 

VIH Input High Voltage 2.3 Vee + .5V 

VOL Output Low Voltage .45 

VOH Output High Voltage 2.4 

VOH(INT) 
Interrupt Output High 3.5 
Voltage 2.4 

III Input Load Current -10 +10 

ILOL Output Leakage Current -10 +10 

ILOH Output Leakage Current 10 

lee Vee Supply Current 85 

CAPACITANCE (TA = 25°C, Vee = GND = OV) 

Symbol Parameter Min. Typ. Max. Unit 

CIN Input Capacitance 10 pF 

CliO 1/0 Capacitance 20 pF 

A.C. CHARACTERISTICS (TA = -55'C to +125°C, Vee = 5V ±10%) 

TIMING REQUIREMENTS 

Symbol Parameter Min. Max. 

TAHRL AO/~ Setup to RD/INTM 0 

TRHAX AOIc::5 Hold after RDIiNTAt 0 

TRLRH AD Pulse Width 235 

TAHWL AO/CS Setup to WRI 0 

TWHAX AO/CS Hold after WRt 0 

TWLWH WR Pulse Width 290 

TDVWH Data Setup to WRt 240 

TWHDX Data Hold after WRt 0 

TJLJH Interrupt Request Width (Low) 100 

TCVIAL Cascade Setup to Second or 
55 

Third INTM (Slave Only) 

TRHRL End of RD to Next Command 300 

TWHRL End of WR to Next Command 370 
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Units Test Conditions 

V 

V 

V IOL= 2.2 mA 

V IOH= - 400 f'A 

V IOH= -100 f'A 
V IOH= - 400 f'A 

f'A VIN = Vee to OV 

f'A VOUT = 0.45V to Vee 

I1A VOUT= Vee 

mA 

Test Conditions 

Ic= 1 MHz 

Unmeasured pins returned to Vss 

Units Test Conditions 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns See Note 1 

ns 

ns 

ns 
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intel' M8259A 

A.C. CHARACTERISTICS (Continued) 

TIMING RESPONSES 

Symbol Parameter Min. Max. Units Test Conditions 

TRlDV Data Valid from RDIINTM 200 ns C of Data Bus 

TRHDZ Data Float after RDIINTAt 10 100 ns Max. test C = 100 pF 

TJHIH Interrupt Output Delay 350 ns Min.testC=15pF 

Cascade Valid from First INTM TIAlCV 
(Master Only) 

C,NT= 100pF 
565 ns 

CENABLE= 15pF 

TRlEl Enable Active from RDt or INTAI 125 ns 

TRHEH Enable Inactive from RDt or INTAt 150 ns 

TAHDV Data Valid from Stable Address 200 ns 

TCVDV Cascade Valid to Valid Data 300 ns 

NOTE: 
1. This is the low time required to clear the input latch in the edge triggered mode. 

A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT 

INPUT/OUTPUT 

"=X x= 2.0 2.0 > TEST POINTS < .. 
0.8 0.8 

0.45 

AC TESTING: INPUTS ARE DRIVEN AT 2.4V FOR ALOGIC "1 ,. AND 0 45V FOR 
A LOGIC 0" TIMING MEASUREMENTS .ARE MADE AT 2.QV FOR A LOGIC 1 
AND a 8V FOR A LOGIC "0 

WAVEFORMS 

WRITE 

DEVICE 
UNDER 

qCL~100PF TEST 

-=-
CL =-100pF 
CL INCLUDES JIG CAPACITANCE 

WA----------------------~ 
1----- TWLWH ---.j 

TAHWL --------cs _______ ........ 

ADDRESS IUS 
.... ______ -J 

i-- TWHDX 

DATA IUS 
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inter 
M8282/8283 

OCTAL LATCH 
MILITARY 

• Fully Parallel 8·Bit Data Register and 
Buffer 

• Transparent during Active Strobe 

• 3·State Outputs 

• 20·Pin Package with 0.3" Center 

• Supports M8080, M8085A, M8048, and 
Military iAPX 86 Systems 

• No Output Low Noise when Entering 
. or Leaving High Impedance State 

• High Output Drive Capability for 
Driving System Data Bus 

• Military Temperature Range: 
-55°C to +125°C 

The M8282 and M8283 are 8-bit bipolar latches with 3-state output buffers. They can be used to implement latches, buf­
fers, or multiplexers. The M8283 inverts the input data at its outputs while the M8282 does not. Thus, all of the prin­
cipal peripheral and input/output functions of a microcomputer system can be implemented with these devices . 

.. '" r--------, 

8-- I I &---+-9 I 
I I 
I I 
I I 

I I I I 010 vcc 010 vce. 
~~----- -8 

~L _______ 
01, 000 01, 000 ". 

~-------~ -8 8--±=f-------~ 
012 DO, 012 DO, 

", 
002 &8------- 013 002 013 

~------- -8 '" '" 014 003 014 003 

~L------- 8 ~~L------- ~ 015 004 015 004 

8--±=f-------; -8 8--±=f-------;-iSJ 016 005 016 DOs 

&g-------Je &-H-------1j-iSJ 017 006 017 DOs 
01. - _-.::J 00. CE 007 OE 007 

8-~l------- H-8 &F~------- t-L-€J 01, DO, GNO STe GNO STe ! l _______ ~ L-------.ii 
I 
I 

~ ~-0 e-= G s-= 

Figure 1_ Logic Diagrams Figure 2_ Pin Configurations 
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Symbol 

STB 

OE 

010-017 

000-007 
M8282 
000-007 
(M8283) 

M8282/8283 

Table 1. Pin Description 

Type Name and Function 

I Strobe: STB is an input control pulse used 
to strobe data at the data input pins (Ao-A7) 
into the data latches. This signal is active 
HIGH to admit input data. The data is 
latched at the HIGH to LOW transition of 
STB. 

I Output Enable: OE is an input control 
signal which when active LOW enables the 
contents of the data latches onto the data 
output pin (Bo-B7)' OE being inactive HIGH 
forces the output buffers to their high im-
pedance state. 

I Data Input Pins: Data presented at these 
pins satisfying setup time requirements 
when STB is strobed is latched into the data 
input latches. 

0 Data Output Pins: When OE is true, the 
data in the data latches is presented as in-
verted (M8283) or non-inverted (M8282) 
data onto the data output pins. 

FUNCTIONAL DESCRIPTION 

The M8282 and M8283 octal latches are 8·bit latches 
with 3-state output buffers. Data having satisfied the 
setup time requirements is latched into the data latches 
by strobing the STB line HIGH to LOW. Holding the STB 
line in its active HIGH state makes the latches appear 
transparent. Data is presented to the data output pins by 
activating the OE input line. When OE is inactive. HIGH 
the output buffers are in their high impedance state. 
Enabling or disabling the output buffers will not cause 
negative·going transients to appear on the data output 
bus. 
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M8282/8283 

ABSOLUTE MAXIMUM RATINGS· 

Temperature Under Sias .......... - 55°C to + 125°C 
Storage Temperature ............. - 65°C to + 150°C 
All Output and Supply Voltages ........ - 0.5V to + 7V 
All Input Voltages .................. -1.0V to + 5.5V 
Power Dissipation .......................... 1 Watt 

*NOTlCE: Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional opera­
tion of the device at these or any other conditions above 
those indicated in the operational sections of this specifi­
cation is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device 
reliability. 

D.C. CHARACTERISTICS (Vee = 5V ±10%, TA = -55°C to +125°C) 

Symbol Parameter Min Max Units Test Conditions 

Ve Input Clamp Voltage -1 V Ie = -5 mA 

Icc Power Supply Current 160 mA 

IF Forward Input Current -0.2 mA VF = 0.45V 

IA Reverse Input Current 50 vA VA = 5.25V 

VOL Output low Voltage .45 V IOl = 20 mA 

VOH Output High Voltage 2.4 V IOH = -5 mA 

IOFF Output Off Current ± 50 vA VOFF = 0.45 to 5.25V 

Vil Input low Voltage O.B V Vee =5.0V See Note 1 

VIH Input High Voltage 2.0 V Vee= 5.0V See Note 1 

F=1 MHz 
CIN Input Capacitance 12 pF VBIAS = 2.5V, Vee= 5V 

TA=25°C 
Not •• : 1. Output Loading IOl = 20 rnA, IOH = - 5 rnA, eL = 300 pF' 

A.C. CHARACTERISTICS (Vee = 5V ±10%, TA = -55°C to +125°C) 
(loading: Outputs-IOL = 20 rnA, IOH = -5 mA, Cl = 300 pF) 

Symbol Parameter Min. Max. Units Test Conditions 

TIVOV Input to Output Delay (See Note 1) 
-Inverting 25 ns 
-Non-Inverting 35 ns 

TSHOV STS to Output Delay 
-Inverting 45 ns 
-Non-Inverting 55 ns 

TEHOZ Output Disable Time 25 ns 

TElOV Output Enable Time 10 50 ns 

TIVSl Input to STS Setup Time 0 ns 

TSUX Input to STS Hold Time 25 ns 

TSHSl STB High Time 15 ns 

TIUH, Input, Output Rise Time 20 ns From O.BV to 2.0V 
TOlOH 

TIHll, Input, Output Fall Time 12 ns From 2.0V to 0.8' 
TOHOl 

NOTE: 
1. See waveforms and test load circuit on following page. 
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M8284A 
CLOCK GENERATOR AND DRIVER FOR 
MILITARY iAPX 86 MICROPROCESSOR 

MILITARY 

• Full Military Temperature Range: 
-550 C to +1250 C 

• Generates the System clock for the 
Military iAPX 86 Microprocessor 

• Uses a Crystal or a TTL Signal for 
Frequency Source 

• Provides Local READY and MULTIBUS® 
READY Synchronization 

RES _______________ -; 

0 

X1----1 
XTAL 

OSCILLATOR 
X2----1 

F/C-----t'""""""i 
+3 

SYNC 

• 18-Pin Package 
• Single +5V ±10% Power Supply 

• Generates System Reset Output from 
Schmitt Trigger Input 

• Capable of Clock Synchronization with 
Other M8284As 

0 

RESET 

ose 

PCLK 

EFI----------L~ 

eSYNe---------------~-_t_t_---' 

RDY1 

X. 

ASYNC 

EFI 

F/C 

ose 
RES 

RESET 

ROY1 

eKI 

o Q 

FF1 

~------------~ 

Figure 1. M8284A Block Diagram 

1.2-122 

elK 

READY 

Figure 2. M8284A Pin 
Configuration 



inter M8284A 

ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias ............... -55° C to +125° C 
Storage Temperature ................... -65° C to +150° C 
All Output and Supply Voltages ............ -0.5V to +7V 
All Input Voltages .......................... -1.0V to +5.5V 
Power Dissipation ................................. 1 Watt 

"NOTICE: Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation 
of the device at these or any other conditions above those 
indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

D.C. CHARACTERISTICS (TA = -55°C to +125°C; VCC = 5V ± 10%) 

Symbol Parameter Min 

IF Forward Input Current (ASYNC) 
Other Inputs 

IR Reverse Input Current (ASYNC) 
Other Inputs 

Vc Input Forward Clamp Voltage 

ICC Power Supply Current 

Vil Input lOW Voltage 

VIH Input HIGH Voltage 2.0 

VIHR Reset Input HIGH Voltage 2.6 

VOL Output lOW Voltage 

VOH Output HIGH Voltage ClK 4 
Other Outputs 2.4 

VIHWVllR RES Input Hysteresis 0.25 

A.C. CHARACTERISTICS (TA ~ -55°C to +125°C; VCC = 5V ± 10%) 

TIMING REQUIREMENTS 

Symbol Parameter Min 
tEHEl External Frequency HIGH Time 13 

tElEH External Frequency lOW Time 13 

tElEl EFI Period tEHEl + tElEH + 0 

XTAl Frequency 12 

tR1VCl RDY1, RDY2 Active Setup to ClK 35 

tR1VCH RDY1, RDY2 Active Setup to ClK 35 

tR1VCl RDY1, RDY2 Inactive Setup to ClK 35 

tClR1X RDY1, RDY2 Hold to ClK 0 

tAYVCl ASYNC Setup to ClK 50 

tClAYX ASYNC Hold to ClK 0 

tA1VR1V AEN1, AEN2Setup to RDY1, RDY2 15 

tClA1X AEN1, AEN2 Hold to ClK 0 

tYHEH CSYNC Setup to EFI 20 

tEHYl CSYNC Hold to EFI 20 

tYHYl CSYNC Width 2· tElEl 

tl1HCl RES Setup to ClK 65 /' 

tCll1H RES Hold to ClK 20 

12-123 

Max Units Test Conditions 
-1.3 mA VF ~ O.45V 
-0.5 mA VF ~ 0.45V 

50 }lA VR = VCC 
50 }lA VR = 5.25V 

-1.0 V IC = -5mA 

162 mA 

0.8 V 

V 

V 

0.45 V 5mA 

V -1mA 
V -1mA 

V 

Max Units Test Conditions 
ns 90% - 90% VIN 

ns 10% - 10% VIN 

ns (Note 1) 

25 MHz 

ns ASYNC = HIGH 

ns ASYNC = lOW 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns (Note 2) 

ns (Note 2) 
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inter M8284A 

A.C. CHARACTERISTICS (cont.) (TA = -55°C to +125°C; VCC = 5V ± 10%) 

TIMING RESPONSESt 

Symbol Parameter Min Max 
tClCl ClK Cycle Period 125 

tCHCl ClK HIGH Time (1/3 tClCl) + 2.0 

tClCH ClK lOW Time (2/3 tClcLl - 15.0 

tCH1CH2 
ClK Rise or Fall Time 10 tCl2Cl1 

tPHPl PClK HIGH Time tClCl - 20 

tPlPH PClK lOW Time tClCl - 20 

tRYlCl Ready Inactive to ClK (See Note 4) -8 

tRYHCH Ready Active to ClK (See Note 3) (2/3 tClcLl- 15.0 
tCLIl ClK to Reset Delay 40 

tClPH ClK to PClK HIGH Delay 22 

tClPl ClK to PClK lOW Delay 22 
tOlCH OSC to ClK HIGH Delay -5 22 

tOlCl OSC to ClK lOW Delay 2 35 

Notes: 
1. 5 = EFI rise (5 ns max) + EFI fall (5 ns max). 
2. Setup and hold necessary only to guarantee recognition at next clock. 
3. Applies only to T3 and TW states. 
4. Applies only to T2 states. 
tFigure 10 illustrates test load measurement condition. 

NAME 

EFI 

osc 

elK 0 

PCLK 0 

CSVNC I 

Units Test Conditions 
ns 

ns Fig. 6 and Fig. 7 

ns Fig. 6 and Fig. 7 

ns 1.0V to 3.5V 

ns 

ns 

ns Fig. 8 and Fig. 9 

ns Fig. 8 and Fig. 9 

ns 

ns 

ns 

ns 

ns 

RESET 0 ------~/·----------------~~t= 
NOTE" ALL TIMIN \1EASUAEMENTS ARE MADE AT 1.5 VOLTS, UNLESS OTHERWISE NOTED. 

Figure 3. Waveforms for Clocks a~d Reset Signals 
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M8286/8287 
OCTAL BUS TRANSCEIVER 

MILITARY 

• Data Bus Buffer Driver for Military 
iAPX 86, M8080A, M8085A, and M8048 
Processors 

• 3·State Outputs 

• 20·Pin Package with 0.3" Center 

• High Output Drive Capability for 
Driving System Data Bus 

• No Output Low Noise when Entering 
or Leaving High Impedance State 

• Fully Parallel 8·Bit Transceivers 
• Military Temperature Range: 

- 55°C to + 125°C 

The M8286 and M8287 are 8-bit bipolar transceivers with 3-state outputs. The M8287 inverts the input data at is outputs 
while the M8286 does not. Thus, a wide variety of applications for buffering in microcomputer systems can be met. 

M82ST r--------, 
I I 

AO vee AO vee 

A1 BO A1 Be 
A2 B1 A2 ii1 
A3 B2 A3 B2 

B3 A4 If3 

5}--l-4 ------- B4 A5 54 
~ AS B5 AS Bs f@-f-------A, 
.J A7 BS A7 iSs 

:r=====" 
OE B7 OE B7 

GND T GND T 

Figure 1. logic Diagrams Figure 2. Pin Configurations· 
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Symbol 

T 

OE 

Ao-A7 

Bo-B7 
(M8286) 

Bo-'§7 
(M8287) 

M8286/8287 

Table 1. Pin Description FUNCTIONAL DESCRIPTION 

Type 

I 

I 

I/O 

I/O 

Name and ,Function 

Transmit: T is an input control signal used to 
control the direction of the transceivers. 
When HIGH, it configures the transceiver's 
Bo-B7 as outputs with Ao-A7 as inputs. T 
LOW configures Ao-A7 as the outputs with 
Bo-B7 serving as the inputs. 

Output Enable; OE is an input control signal 
used to enable the appropriate output driver 
(as selected by T) onto its respective bus. 
This signal is active LOW. 

Local Bus Data Pins: These p'ins serve to 
either present data to or accept data from the 
processor's local bus depending upon the 
state of the T pin. 

System Bus Data Pins: These pins serve to 
either present data to or accept data from the 
system bus depending upon the state of the 
T pin. 

The M8286 and M8287 transceivers are 8·bit trans· 
ceivers with high impedance outputs. With T active 
HIGH and O'E active LOW, data at the Ao-A7 pins is 
driven onto the Bo-B7 pins. With T inactive LOW and O'E 
active LOW data at the Bo-B7 pins is driven onto the 
Ao-A7 pins. No output low glitching will occur whenever 
the transceivers are entering or leaving the high im· 
pedance state. 
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inter M8286/8287 

ABSOLUTE MAXIMUM RATINGS· 'NOTICE: Stresses above those listed under "Absolute 

Temperature Under 8ias .......... - 55°C to + 125°C 
Storage Temperature ............. - 65°C to + 150°C 
All Output and Supply Voltages ........ - 0.5V to + 7V 
All Input Voltages .................. - 1.0V to + 5.5V 
Power Dissipation .......................... 1 Watt 

Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional opera­
tion of the device at these or any other conditions above 
those indicated in the operational sections of this specifi­
cation is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device 
reliability. 

D.C. CHARACTERISTICS (Vcc = 5V ±10%, TA = -55°C to +125°C) 

Symbol Parameter 

Ve Input Clamp Voltage 

Icc Power Supply Current-8287 
-8286 

IF Forward Input Current 

IR R~verse Input Current 

VOL Output Low Voltage -8 Outputs 
-A Outputs 

VoH' Output High Voltage -8 Outputs 
-A Outputs 

IOFF Output Off Current 
IOFF Output Off Current 

VIL Input Low Voltage -A Side 
-8 Side 

VIH Input High Voltage 

CIN Input Capacitance 

NOTE: 
1. B outputs-IOL = 20 mA,IoH = -5 rnA, CL = 300 pF 

A Outputs-IOL = 10 rnA, 10H = -1 rnA, CL = 100 pF 

Min Max 

-1 

130 
160 

-0.2 

50 

.45 

.45 

2.4 
2.4 

IF 
IR 

0.8 
0.9 

2.0 

12 

A.C. CHARACTERISTICS (Vcc = 5V ±10%, TA = -55°C to +125°C) 

Units Test Conditions 

V le=-5 mA 

mA 
mA 

mA VF=0.45V 

,..A VR= 5.25V 

V IOL = 20 rnA 
V IOL = 10 mA 

V IOH=-,5 mA 
V IOH=-1 mA 

VOFF =0.45V 
VOFF =5.25V 

V Vee= 5.0V, See Note 1 
V Vee = 5.0V, See Note 1 

V Vee= 5.0V, See Note 1 

F=1 MHz 
pF VSIAS =2.5V, Vee=5V 

TA=25°C 

(Loading: 8 Outputs-IOL = 20 mA, IOH = -5 mA, CL = 300 pF 
A Outputs-IOL = 10 mA,lOH =-1 mA, CL = 100 pF) 

Symbol Parameter Min. Max. Units Test Conditions 

TIVOV Input to Output Delay 
Inverting 22 ns (See Note 1) 
Non-Inverting 30 ns 

TEHTV Transmit/Receive Hold Time TEHOZ ns 

TTVEL Transmit/Receive Setup 30 ns 

TEHOZ, Output Disable Time 18 ns 

TELOV Output Enable Time 10 30 ns 

TlUH, Input, Output Rise Time 20 ns From 0.8V to 2.0V TOLOH 

TIHIL, Input, Output Fall Time 12 ns From 2.0V to 0.8V TOHOL 

NOTE: 
1. See waveforms and test load circuit on following pages. 
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M8288 
BUS CONTROLLER 

FOR MILITARY iAPX 86 
MILITARY 

• Bipolar Drive Capability 

• Provides Advanced Commands 

• Provides Wide Flexibility in System 
Configurations 

• Military Temperature Range: 
- 55°C to + 125°C 

• 3·State Command Output Drivers 

• Configurable for Use with an 1/0 ~us 

• Facilitates Interface to One or Two 
Multi·Master Busses 

· The Intellll> M8288 Controller is a 20-pin bipolar component for use with medium·to-Iarge iAPX 86,88 processing systems. 
The bus controller provides command and control timing generation ·as well as bipolar bus drive capability while 

· optimizing system performance. . 

A strapping opfion on the bus controller configures it for use with a multi-master system bus and separate I/O bus. 

'ro~ 8086 -

STATUS ~-
S2-

{ CLK __ 

CONTROL AEN -

INPUT CEN-

10B-

52 

MIIDC 
lOB 

STATUS 
MWTC SYSB/RESB 

COM· 
DECODER 

AMWC MAND MULTIBUS'" RESS 

SIGNAL IORC COMMAND BClK 

GENER· iOWc SIGNALS INft 
ATDR Alowe 

INTA 
BREQ 

BPRO 

BPRN 

CONTROL DT/R } ADDRESS LATCH, DATA GND 
CONTROL SIGNAL DEN TRANSCEIVER. AND 

LOGIC GENER· MCE/PDEN INTERRUPT CONTROL 

ATOR ALE SIGNALS. ' 

+ 5V GND 

Figure 1. Block Diagram 

(-so 
PROCESSOR _ 51. 

STATUS l _ . 
t - 52 

1
- lOCK 
"_ elK 82~9 

CONT-ROll _ CRQLCK 

STRAPPING 1 
OPTIONS - RESS 

- ANYROST 

- lOB 

VCC 

I 

VCC 

Sf 

sa 
ClK 

COCK 

CRQLCK 

ANYRQST 

AEN 

CBRO 

BUSY 

--INIT 

-BClK 

I-- BREO 

-Bl'lffi 
I-- BPRO 
_ BUSY 

- CBRll 

MUlTiBUS 
INTERFACE 

- SYS81RESB } SYSTEM 
I-- AEN SIGNALS 

Figure 2. Pin Configuration 
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intJ M8288 

ABSOLUTE MAXIMUM RATINGS· 

Temperature Under Bias ............... -SsoC to 12SoC 
Storage Temperature ................ -6SoC to +1S0~C 
All Output and Supply Voltages ......... -O.SV to + 7V 
All Input Voltages ..................... -1.0V to +S.SV 
Power Dissipation ............................ 1.S Watt 

'NOTICE: Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional opera­
tion of the device at these or any other conditions above 
those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maxi­
mum rating conditions for extended periods may affect 
device reliability. 

D,C. CHARACTERISTICS (Vee =sv ±10%, TA = -Ssoc to 12S°C) 

Symbol Parameter Min Max 

Ve Input Clamp Voltage -1 

Icc Power Supply Current 230 

IF Forward Input Current -0.7 

IR Reverse Input Current SO 

VOL Output low Voltage-
Command Outputs O.S 
Control Outputs O.S 

VOH Output High Voltage-
Command Outputs 2.4 
Control Outputs 2.4 

Vil Input low Voltage O.B 

VIH Input High Voltage 2.0 

IOFF Output Off Current 100 

A.C. CHARACTERISTICS (Vee =sv ±10%, TA = -SSOC to 12S°C) 

TIMING REQUIREMENTS 

Symbol Parameter Min Max 
TClCl ClK Cycle Period 125 
TClCH ClK low Time 66 

TCHCl ClK High Time 40 

TSVCH Status Active Setup Time 3S 
TCHSV Status Active Hold Time 10 
TSHCl Status Inactive Setup Time 3S 
TClSH Status Inactive Hold Time 10 
TILIH Input Rise Time 20 

TIHll Input Fall Time 12 
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Unit Test Conditions 

V Ie = -S mA 

mA 
mA VF = O.4SV 

/LA VR = Vee 

V IOl = 20 mA 
V IOl = 16 mA 

V IOH = -S mA 
V IOH = -1 mA 

V 
V 

/LA VOFF - 0.4 to S.2SV 

Unit Test Conditions 
ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns From O.BV to 2.0V 

ns From 2.0V to O.BV 
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M8288 

A.C. CHARACTERISTICS .(Continued) 

TIMING RESPONSES 

Symbol ·Parameter Min· Max Unit 

TCVNV Control Active Delay 5 45 ns 
TCVNX Control Inactive Delay 10 50 ns 
TCLLH,TCLMCH ALE MCE Active Delay (from CLK) 25 ns 
TSVLH, TSVMCH ALE MCE Active Delay (from Status) 25 ns 
TCHLL ALE Inactive Delay 4 15 ns 
TCLML Command Active Delay 10 35 ns 
TCLMH Command Inactive Delay 10 35 ns 
TCHDTL Direction Control Active Delay 50 ns 
TCHDTH Direction Control Inactive Delay 30 ns 
TAELCH Command Enable Time 40 ns 
TAEHCZ Command Disable Time 40 ns 
TAELCV Enable Delay Time 115 200 ns 
TAEVNV AEN to DEN 20 ns 
TCEVNV CEN to DEN, PDEN 30 ns 
TCELRH CEN to Command TCLML ns 
TOLOH Output Rise Time 20 ns 

TOHOL Output F.all Time 12 ns 

A.C. TESTING INPUT, OUTPUT WAVEFORM 

INPUT/OUTPUT 

A.C. TESTING: INPUTS ARE DRIVEN AT 2.4V FDA A LOGIC ''1'' AND O.45V FDA 
~o~9g',~ .. ··~~DTI~~~.':'JG ME~SUREMENTS ARE MADE AT 1 5V FOR 80TH A 

TEST LOAD CIRCUITS-3-STATE COMMAND OUTPUT TEST LOAD 

1 • .5V 

. 1.800 

OUT~ 

I 300PF 

3-STATE TO HIGH 

1.SV 

J 33Q 

OUT~ 
1300 pF 

3·STATE TO lOW 

12-130 

2.01V 

o"'~"o 
1300 pF 

COMMAND OUTPUT 
TEST LOAD 

Test Conditions 

MRDC' 
fORe 
MWTC IOL = 20 mA 
IOWC ~H = -5 mA 
INTA L = 300 pF 

AMWC 
AIOWC I 

{ IOL =16 mA 
Other ~H = -1 mA 

L = BO pF 

From O.BV to 2.0V 

From 2.0V to O.BV 

2.28V 

o"'~"" 
I 80pF 

CONTROL OUTPUT 
TEST LOAD 

AFN'()1407A 



inter M8288 

WAVEFORMS 

DEN, PDEN QUALIFICATION TIMING 

~ \/ 
--------------------------~/\~--------------------------

r--TAEVN~=-
DEN ______________________________________ -+ __ --J I ~. ____ ~~~------------------------

I 
Te EVNV-------I 

PDEN _______________________________________________ >K~ ____ __ 
'---------------------_._--_ ...... _-------

". __ .. _--- " ... --_ .. _---------------, 
ADDRESS ENABLE (AEN) TIMING (3-STATE ENABLE/DISABLE) 

~~5V ___ T_AE_L_CV __________________ ~~5V 
i~~~~1 i TAEH:i o.sv 

co~"'::~6---· } 'I" h"J \-.~ VOH 

CEN ---------------------------Jn~-----------------------------
NOTE: CEN must be low or valid prior to T2 to prevent the command from being generated. 
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WAVEFORMS (Continued) 

STATE T2----- I- T3--__ T4~--T1-

_---TClCln -TClCH~ Lr / / \ 
ClK 

TCHSV- -I ----jrSVCtl - TCHCl~ 

~r ~ 
TSHCl 

i , - TClS~ 

\i \ 

I 
ADDR WAITE CD VALID DATA VALID 

AOORE$SfDATA 

TCLlH_ r H I.-TCHll 
TSVll:i 

)I ALE 

I -I 
\ 

I 

I 

\ 
- -TClMl - I-TClMl 

\ 
1\ 

I 
- '-- TCVNV 

I 
I / 

TCVNX-

I 
I 

DEN (WRITE I 

POEN (WRITE I 

I OllR (READ 

(INTA ) 

MC E 

I 

I 

I ! 

,,,,,,-~_+I I 

I 
I ! I 

---l ! 

I 

1. ADDRESS/DATA BUS IS SHOWN ONLY FOR REFERENCE PUAPOSES 

\ 
\ 

~CVNV- r 
i I 

I 
! 

I 

I I 

I 

I 

- , -+TCHDTL 

1"® 
irCVNX 

2 LEADING EOOE OF ALE AND MCE IS OETERMINED BY THE FALLING EDGE OF elK OR STATUS GOING ACTIVE, WHICHEVER OCCURS LAST 
3 ALL TIMING MEASUREMENTS ARE MADE AT 1 5V UNLESS SPECIFIED OTHERWiSE 
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T4~ 

V\ 
"---.I "----

rTClMH 

/ 

I 

\ 
\ 

-
/ 

/ 

\ 
1\ 

- !--TCVNX 

/ 
.I 

/ 
/ 

TCHDTH------ c 
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M8289 
BUS ARBITER 

MILITARY 

• Provides Multi-Master System Bus 
Protocol 

• Synchronizes iAPX 86, 88 Processors 
with Multi-Master Bus 

• Provides Simple Interface with 8288 
Bus Controller 

• Four Operating Modes for Flexible 
System Configuration 

• Military Temperature Range: 
-55°C to +125°C 

• Provides System Bus Arbitration for 
M8089 lOP in Remote Mode 

The Intel® 8289 Bus Arbiter is a 20-pin, 5-volt-only bipolar component for use with medium to large iAPX 86,88 
multi master/multiprocessing systems. The 8289 provides system bus arbitration for systems with multiple bus 
masters, such as an Ma086 CPU with M8089 lOP in its REMOTE mode, while providng bipolar buffering and 
drive capability. 

M8086!8088/S089 I i, 
STATUS 1 So 

r 
LOCK 

ClK 

PROCESSOR CRQlCK 

CONTROL 1 RESS 
ANYRQST 

lOB 

+ 5V 

Figure 1. Block Diagram 

IN IT S2 
BClK 

iOB BREO MUl TlBUS™ 

SPRN COMMAND 

BPRO 
SIGNALS 

RESB 
BUSY 

ceRa BCLK 

INIT 

BREO 

BPRO 

AEN } 
SPAN 

SYSTEM GNP 
SIGNALS 

SYSBIRESB 

GNO Vee 

i- so PROCESSOR _ 51 
STATUS i _. 

l- 52 

r
- lOCK 
_ elK M8289 

CONTROLI _ CRQlCK 

STRAPPING 1 
OPTIONS - RESS 

- ANYRQST 

- fOB 

vcc 

sf. 
so 
elK 

LOCK 

CROlCK 

ANYRQST 

AEN 

CBRO 

BUSY 

-INIT 
-BCLK 

BREO 
MUlTiBUS 
INTERFACE 

- SYSB/RESB } SYSTEM 
AEN SIGNALS 

Figure 2. Pin Configuration 
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intJ M8289 

ABSOLUTE MAXIMUM RATINGS· 

Temperature Under Bias ............. -55°C to +125°C 
Storage Temperature ................ -65°C to +150°C 
All Output and Supply Voltages ......... -0.5V to + 7V 
All Input Voltages .............•....... -1.0V to +5.5V 
Power Dissi'pation ...... ': ..... ',' ;,:.," .......... 1.5 watt 

*NOTICE: Stresses above those listed under "Absolute 
Maxlmum-Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional opera­
tion of the device at these or any other conditions above 
those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maxi­
mum ratifJg conditions for extended periods may affect 
device reliability. , 

D.C. CHARACTERISTICS(TA = -WC to ,+125°C, vee = 5V ±100/0) 

Symbol Pa,ramefer Min Max 

Ve Input Clamp Voltage -1.0 

IF Input Forward Current -0.5 

IR Reverse Input Leakage Current 60 

VOL Output Low Voltage , BUSY, CBRQ " 0.50 
AEN 0.50 
BPRO,BREQ '0.50 

VOH Output High Voltage 
BUSY, CBRQ Open Collector 

All Other Outputs 2.4 

IcC Power Supply Current 165 

V,L Input Low Voltage .8 

V,H Input High Voltage 2.0 
Cin Status Input Capacitance 25 
Cin (Others) Input Capacitance 12 

A.C. CHARACTERISTICS (Vee = 5V ± Wlo, TA = -55°C to +125°C) 

TIMING REQUIREMENTS 

Symbol Parameter Min Max 

TCLCL CLK Cycle Period 125 
TCLCH CLK Low Time 65 
TCHCL CLK High Time 35 
TSVCH Status Active Setup 65 TCLCL-10 

TSHCL Status inactive Setu p 50 TCLCL-10 

THVCH Status Active Hold 10 

THVCL Status I nactive Hold 10 
TBYSBL BUSYt ~Setup to BCLK~ 20 
TCBSBL CBF.lQHSetup, to BCLK~ 20 
TBLBL BCLK Cycle Time 100 

TBHCL BCLK High Time 30 65[TBLBL] 
TCLLL1 • , LOCK Inactive Hold 20 
TCLLL2 L()CK Active Setup 40 

TPNBL BPRNH to BCLK~ Setup Time 15 
TCLSR1 SYSB/RESB S!'tup 0 
TCLSR2 SYSB/RESB Hold 20 

TIVIH Initialization Pulse Width 3 TBLBL + 

.' 3 TCLCL 

TILIH Input Rise Time 20 
TIHIL Input Fall Time 12 
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Unit Test Conditions 
V Vee = 4.50V, Ie = -5 rnA 

rnA Vee = 5.50V, VF = 0.45V 
p..A Vee = 5.50, VR = 5.50 

V IOL = 18 rnA 
V IOL = 14mA 
V IOL = 9mA 

V IOH = 350 p..A 
rnA 
V 
V 
pF 
pF 

Unit Test Conditions 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

ns From O.BV to 2.0V 
ns From 2.0V to 0.8V 



A.C. CHARACTERISTICS (Continued) 

TIMING RESPONSES 

Symbol Parameter 
TBLBRL BCLK to BREa Delayj t 
TBLPOH BCLK to BPROjt (See Note 1) 

TPNPO BPRNj t to BPROj tDelay 
(See Note 1) 

TBLBYL BCLK to BUSY Low 
TBLBYH BCLK to Bl)SY Float (See Note 2) 

TCLAEH CLK to AEN High 
TBLAEL BCLKto AEN Low 
TBLCBL BCLK to CBRa Low 
TBLCBH BCLK to CBRa Float (See Note 2) 

TOLOH Output Rise Time 
TOHOL Output Fall Time 

NOTES: 

M8289 

Min Max Unit Test Conditions 
35 ns 
40 ns 
25 ns 

60 ns 

35 ns 
65 ns 
40 ns 
60 ns 
35 ns 
20 ns From O.BV to 2.0V 

12 ns From 2.0V to O.BV 

1. BCLK generates the first BPRO wherein subsequent BPRO changes lower in the chain are generated through BPRN. 
2. Measured at .SV above GND. 
3. Denote.s that spec applies to both transitions ofthe signal. 

A.C. TESTING INPUT, OUTPUT WAVEFORM 

INPUTfOUTPUT 

A.C. TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC ."" AND O.45V FOR 
A LOGIC "0." THE CLOCK IS DRIVEN AT 4,3V AND O.2SV TIMING MEASURE­
MENTS ARE MADE AT 1.SV FDA BOTH A LOGIC "1" AND "0" 

A.C. TEST CIRCUITS 

1) BUSY. cBRa 2) iiEN' 

12
•
3V 

92.SQ 

A.C. TESTING LOAD CIRCUIT 

DEVICE 
UNDER 

i}C'~100PF TEST 

':' 

Cl ,--- l00pF 
CL INCLUDES JIG CAPACITANCE 

2.3V 2.3V 

110~'! 170SJ 
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M8741 A 
UNIVERSAL PERIPHERAL INTERFACE 

8-BIT MICROCOMPUTER 
MILITARY 

• 8-Bit CPU plus EPROM, RAM, I/O, Timer 
and Clock in a Single Package 

• Fully Compatible with MCS-48? MCS-8(f, 
MCS-8~ and iAPX 86, 88 Families . 

• Expandable 1/0 • One 8-Bit Status and Two DataRegis­
ters for Asynchronous Slave-to-Master 
Interface • Over 90 Instructions: !P%· Single' Byte 

• DMA, Interrupt, or Polled Operation 
Supported 

• 1024 x 8 EPROM, 64 x 8 RAM, 8-Blt 
Timer/Counter, 18 Programmable 
I/O Pins 

• Military Temperature Range: 
-55°C to +100°C: 

The Intel@ M8741A is a general purpose, programmable interfaced.E!vice designed for use witha viirietyof8-bit micropro­
cessor systems. It contains a low cost microcomputer with program memory, data memory, a-bit CPU, 110 ports, 
timerlcounter, and clock in a single 40-pin package. Interface registers are included toenablethe UPI device to function as 
a peripheral controller in MCS-4~ MCS-80~ MCS-8~iAPX 86, 88 systems. 

The M8741A has 1K wOrds of program memory and 64 words of data memory on-chip. The device has·tw08-bit, TTL 
compatible 1/0 ports'and two test inputs. Individual port lines can function as either inputs or outputs under software controL 
110 can be expanded with the, M8243 device which is directly compatible and has 16 1/0 lines. An 8-bit programmable 
timerlcounter is included in the UPI device for generating timing sequences or counting external inputs. Additional UPI 
features include: single 5V supply, Single-step mode for debug and dual working register banks. 

Because it's a complete microcomputer, the UPI provides more flexibility for the des)g(lElr than conventional LSI inter; 
face devices. It is designed to be an efficient controller as well as an arithmetic processor. Applications include key­
board scanning, printer control, display multiplexing and similar functions which involve interfacing peripheral 
devices to microprocessor systems. 

· MASTEO l'~· SYSTEM 
INT!RFACE WII"-_ 

"'-­ClI-_ 
Ao--

£11-____ 

SYNC--
11--­

PAOO ..... --
CA!~T:~{XTAL1_, _~ 

CLOCK XTAU--L::J 

INTERNAL 
.US 

lI'::======~ ''0 ~ POAT1 

OATA 
MEMORY 

Figure 1. Block Diagram 
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TEST. 1 

'''l '" XTAL1 

I 

XTAU 
IIDET , 

I 
I 

~ ""'"EO" INTERFACE 

",·1 ·'3 
Pit I .,. 

D3 

D, PROG 

... 
'" 

Figure 2. Pin Configuration 



M8741 A 

ABSOLUTE MAXIMUM RATINGS· 

AmbientTemperature Under Bias ...... -o5°e to 100° e 
Storage Temperature ............. - 65 °e to + 150 °e 
Voltage on Any Pin With Respect 

to Ground ........................ -0.5V to +7V 
Power Dissipation ......................... 1.5 Watt 

'NOTICE: Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional opera­
tion of the device at these or any other conditions above 
those indicated in the operational sections of this specifi­
cation is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device 
reliability. 

D.C. CHARACTERISTICS (TA = -55°eto 100°C. Vee = Voo = +5V ±10%) 

Symbol Parameter Min. Max. 

VIL Input Low Voltage (Except XTAL 1, XTAL2. RESET) -0.5 0.7 

~L1 Input Low Voltage (XTAl1. XTAL2. RESET) - 0.5 0.5 

VIH Input High Voltage (Except XTAL 1. XTAL2, RESET) 2.3 Vcc 
VIH1 Input High Voltage (XTAL 1. XTAL2, RESET) 3.B Vcc 

VOL Output Low Voltage (00-07) 0.45 

Vou Output Low Voltage (P10P17' P20 P27 • Sync) 0.45 

VOL2 Output Low Voltage (Prog) 0.45 

VOH Output High Voltage (00-0 7) 2.4 

VOH1 Output High Voltage (All Other Outputs) 2.4 

IlL Input Leakage Current (To, T1• RD. WR. CS, Ao. EA) ±10 

loz Output Leakage Current (00-0 7 , High Z State) ±10 

III Low Input Load Current (P1Q P17' P20 P27) 0.7 

I LI1 Low Input Load Current (RESET. SS) 0.3 
f---

100 Voo Supply Current 25 

Icc + 100 Total Supply Current 155 

A.C. CHARACTERISTICS (TA = -55°C to 1000 e, Vee = Voo = +5V ±10%) 

DBB READ 

Symbol Parameter Min. Max. 

tAR CS, Ao Setup to ROt 0 

tRA CS. Ao Hold After ROt 0 

tRR RO Pulse Width 350 

tAO CS. Ao to Data Out Delay 300 

t RO RO I to Data Out Delay 300 

tOF ROt to Data Float Delay 100 

tCY Cycle Time 4.17 15 

DBB WRITE 

Symbol Parameter Min. Max. 

tAW CS, Ao Setup to WRt 0 

tWA CS. Ao Hold After WRt 0 

tww WR Pulse Width 350 

tDW Data Setup to WRt 200 

two Data Hold After WRt 0 
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Unit Test Conditions 

V 

V 

V 

V IOL = 1.2 mA 

V IOL= O.B mA 
--

I V IOL= O.B mA 

V IOH = -240 p.A 

V IOH= -30 p.A 

JJ.A Vss :S VIN :S Vcc 

JJ.A Vss + 0.45,,; VOUT ,,; Vcc 

mA ViLi= O.BV 

mA VIL=O.BV 

mA Typical = 10 mA 

mA Typical = 80 mA 

Unit Test Conditions 

ns 

ns 

ns 

ns CL=150pF 

ns CL=150pF 

ns 

,"s 3.6 MHz XTAL 

Unit Test Conditions 

ns 

ns 

ns 

ns 

ns 



A.C. CHARACTERISTICS (Continued) 
PORT 2 

Symbol P·arameter 

tcp Port Control Setup Before Falling 
Edge of PROG 

tpc Port Control Hold After Falling 
Edge of PROG 

M8741 A 

Min. 

115 

65 

tpR PROG to Time P2 Input Must Be Valid 

tpF Input Data Hold Time 0 

tDP Output Data Setup Time 230 

tPD Output Data Hold Time 25 

tpp PROG Pulse Width 920 

DMA 

Symbol Parameter 

tACC DACK tD WR or RD 

tCAC RD Dr WR to DACR 

tACD DACK tD Data Valid 

tCRO RD or WR to DRO Cleared 

A.C. TESTING INPUT, OUTPUT WAVEFORM 

INPUT/OUTPUT 

2.' 
2.0 > TEST POINTS < 
0.8 

0.45 
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Max. Unit Test Conditions 

ns 

ns 

860 ns 

160 ns 

ns 

ns 

ns 

Min. Max. Unit Test Conditions 

0 ns 

0 ns 
--

300 ns CL = 150 pF 

250 ns 

2.0 

0.8 



WAVEFORMS 

PORT 2 

DMA 

SYNC 

EXPANDER 
PORT 

OUTPUT 

EXPANDER 
PORT 

INPUT 

PFiOG 

AD ----+., 

DATA BUS 

ORO 

M8741A 

PORT 20_3 DATA 

PORT 20-3 DATA 

---tACC--
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intel® 
M8755A 

16,384-BIT EPROM WITH I/O 
*Directly Compatible with M8085A CPU. 

• Military Temperature Range: 
-55°C to +100°C 

• 2048 Words x 8 Bits 

• Single +5V Power Supply (Vee) 

• U.V. Erasable and Electrically 
Reprogrammable 

MILITARY 

• Internal Address Latch 

• 2 General Purpose 8·Bit 1/0 Ports 

• Each 1/0 Port Line Individually 
Programmable as Input or Output 

• Multiplexed Address and Data Bus 

• 40·Pin DIP 

The Intel® M8755A is an erasable and electrically reprogrammable ROM (EPROM) and I/Ochip to be used in the MeS-85™ 
microcomputer system. The EPROM portion is organized as 2048 words by 8 bits. 

The I/O portion consists of 2 general purpose I/O ports. Each I/O port has 8 port lines, and each I/O port line is individually 
programmable as input or output. 

ClK----, 

READV--4 

ADo.7 

110·10 

CE2--~ 

IO/M---I 
AlE---I 
RD----' 
IOW---t 

RESET---i 

2Kx 8 
EPROM 

[] PORTA 

o ¢4P~'7 
B 

PORT B 

¢4PBo.7 
lOR ---L-r-r--r---,r-1 

PROG/CE, 

VDD 

Figure 1. Block Diagram 

PROG AND CE, 1 

Figure 2. Pin Configuration 

12-140 



M8755A 

ABSOLUTE MAXIMUM RATINGS· 

Temperature Under Bias .......... - 55·C to + 100·C 
Storage Temperature ............. -65·C to + 150·C 
Voltage on Any Pin 

With Respect to Ground ............ -0.5V to + 7V 
Power Dissipation .......... : ................. 1.5W 

'Except for programming voltage 

'NonCE: Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional opera­
tion of the device at these or any other conditions above 
those indicated in the operational sections of this specifi­
cation is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device 
reliability. 

D.C. CHARACTERISTICS (TA = -55°C to +100°C, Vee = Voo = ±10%) 

Symbol Parameter Min. Max. Units Test Conditions 

VIL Input Low Voltage -0.5 0.7 V 

VIH Input High Voltage 2.2 Vee + 0.5 V 

VOL Output Low Voltage 0.45 V IOL = 1.6 rnA 

VOH Output High Voltage 2.4 V IOH'= -400 p.A 

IlL Input Leakage 10 p.A VSS ", VIN ", Vee 

ILO Output Leakage Current ±10 /LA Vss + 0.45V ", VOUT ", Vee 

lee Vee Supply Current 220 mA 

100 Voo Supply Current 30 mA Voo = Vee 

CIN Input Capacitance 10 pF f= 1 MHz 

ello Input/Output Capacitance 15 pF ,f = 1 MHz 
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M8755A 

A.C. CHARACTERISTICS (TA = -55°C to 100°C Vee = VDD = +10%) -

Symbol Parameter Min. Max. Units Test Conditions 

tCYC Clock Cycle Time 320 ns 

T1 ClK Pulse Width 80 ns CLOAO= 150 pF 

T2 ClK Pulse Width 120 ns 

tf, t, ClK Rise and Fall Time 30 ns 

tAL Address to latch Set Up Time 70 ns 

tLA Address Hold Time after latch 100 ns 

tlC latch to READ/WRITE Control 130 ns 

tRO Valid Data Out Delay from READ Control 200' ns 

tAD Address Stable to Data Out Valid 500 ns 

tLl latch Enable Width 140 ns 

tROF Data Bus Float after READ 0 100 ns 

tCl READ/WRITE Control to latch Enable 50 ns 

tcc READIWRITE Control Width 300 ns 

tow Data In to WRITE Set Up Time 200 ns 

two Data In Hold Time After WRITE 100 ns 

twp WRITE to Port Output 400 ns 

tpR Port Input Set Up Time 70 ns 

tRP Port Input Hold Time 70 ns 

tRYH READY HOLD TIME 10 160 ns 

tARY ADDRESS (CE) to READY 220 ns 

tRY Recovery Time Between Controls 400 ns 

tROE Data Out Delay from READ Control 20 ns 

tLO ALE to Data Out Valid 400 ns Preliminary 

• TAD-(TAL + TLcl, whichever IS greater. 

A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT 

INPUT/OUTPUT 

A C. TESTING' INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC 1" AND Q.4SV FOA 
A LOGIC '0 TIMING MEASUREMENTS ARE MADE AT 2.0V FOR A LOGIC 1 
AND a.BV FOR A lOGIC' 0 
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DEVICE 
UNDER 

~CL~1S0PF TEST 

-= 
CL ",,150pF 
CL INCLUDES JIG CAPACITANCE 
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QUALITY ASSURAN'CE OPERATIONS 

QUALITY ASSURANCE OPERATIONS, 
CORPORATE POLICY 
"It is the policy of Intel Corporation to design, 
manufacture, and deliver products that not only meet 
our specified standards, but also satisfy our customer 
standards, and perform reliably in their applications. To 
this end, Quality Assurance at Intel has the authority to 
exercise control of quality over every phase of the 
design and manufacturing process." 

Intel Quality Program Policy, 
Intel (Corporate) Policies and Procedures. 

QUALITY ASSURANCE, 
THE SCOPE OF THE OPERATION 
By definition, quality is conformance to specification 
... process or procedure, mechanical or electrical, 
customer or Intel. The operation chartered to maintain 
that conformance is "Quality Assurance." .Within this 
operation, departmental activities include the day-to­
day surveillance o( manufacturing and testing of prod­
uct, and the longer-range considerations of process, 
package, and product reliability. Just as quality is 
"conformance to specification," reliability is 
"continual conformance to specification." The 
reliability departments, process, package and product, 
play key roles in maintaining Intel's high quality stan­
dards, by being involved from concept to on-going pro­
duction monitors throughout the product life. 

ORGANIZATION, A UNIQUE MATRIX 
All product-related Q.A. organizations come under a 
uniform policy, while still maintaining the flexibility to 
service the specific needs of a product area. To perform 
in this manner, a unique matrix organization was 
developed. All quality and reliability functions report 
directly through Q.A. operations or site managers to 
the Director of Quality Assurance. The flexibility is 
obtained by the Q.A. managers associated with product 
areas (such as E-PROMs, memories, microcontrollers, 
microprocessors and peripheral circuits) also reporting 
indirectly to (i.e., matrixing to) the operation or division 
general manager. 

Additionally, each product area has both a quality and 
reliability group under a single Q.A. manager. This in­
volvement on a product-specific level provides both the 
customer and Intel with the timely response necessary 
to maintain a problem-free product flow. And when 
there are problems, they are handled quickly on a local 
level. This results in a "team" approach, quality, 
reliability, development, manufacturing-making 
state-of-the-art technology available in a usable form 
for our customers. 
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RELIABILITY, DESIGNED-NAND 
BUILT ON EXPERIENCE 
Intel's extensive reliability program forms the basis of 
the quality program. Whether process, package or 
product, the appropriate reliability department is part 
of the development cycle from concept. In this way, the 
finished product is based on the reliability history of 
millions of deviCes-built on experience. To illustrate 
this philos()phy, since 1970, the first application of a 
new technology has always been on a memory chip. 
This type of chip provides a large-volume basis to es­
tablish a reliability data base for the technology. As part 
of the data base, the memory device is extensively 
analyzed for failure mechanisms and.the process tech­
nology altered to eliminate them. From this data base, 
under the guidance of process reliability, design rules, 
test patterns, and process limits evolve. Only after 
completing qualification will the technology be utilized 
in another type of device; such as a microprocessor. 
And so the data base grows, with more complex devices 
advancing the technology, each succeeding device 
being potentially more reliable than the last, because 
the devices are built on experience, and the reliability is 
designed-in. 

The key to establishing a new product, process or pack­
age, or to changing an existing one, is the rigid qualifica­
tion requirements which must be met. Qualification 
must be run and approved by the appropriate reliability 
department before any revenue shipment may be milde. 
The reliability goals have been set during the concept 
stage in keeping with corporate objectives and must be 
demonstrated by the qualification. Consider one exam­
ple, the qualification of a new wafer fab technology for 
E-PROMs. Below is a list of tests the first 5 wafer lots 
see during qualification: 

12SOC burn-in 
125°C lifetest 
150°C HTRB 
Low-temperature lifetest 
250°C storage 
Temperature cycle 
Thermal shock 
Test pattern study 
Program/erase cycling 
System verification 

168 hours 
2000 hours 
1000 hours 
1000 hours 
1000 hOl,lrs 
-65°C to + 150°C 
-65°C to + 150°C 

It is from this type of sequence that infant. mortality, 
random . failure rates, and associated failure mecha­
nisms are determined. Also from this data, reliability 
reports are written and made available to ollr 
customers; 



QUALITY ASSURANCE OPERATIONS 

While successful completion of qualification is the key 
to product introduction, it would be meaningless if the 
device was not sampled throughout its product life. As 
has been shown, the use of generic technology families 
evaluate.s the process each time a new product is quali­
fied. More than that, on a rotating product basis, 125°C 
dynamic burn-in and lifctcsts are performed to contin­
uously monitor all technologies. Fifty thousand devices 
each month are allocated for the Reliability Monitor 
Program by the Components Division. In this manner, 
all generic technology families are continuously 
scrutinized to assure that reliability goals are met. 

In the same manner, Intel Package Reliability performs 
an extensive package monitor program to assure the 
mechanical integrity of every package type produced 
by every assembly facility. 

QUALITY, THE DEVICE MEETS 
SPECIFICATION 
The reliability program has been shown to support com­
ponents quality through design-in, qualification, and 
on-going monitors. This forms the basis of the quality 
philosophy of looking at product from its concept, and 
requiring succeeding and more complex technolo­
gies/products to perform at levels better than those 
previous. The quality operations.supporting this philos­
ophY' start, as reliability does, by working with the 
design team in the product concept stage. 

Quality must approve the Target Specification for any 
new device. Later, before qualification, test programs 
are validated as meeting the required limits and condi­
tions to guarantee operation of the product to 
specification. 

The checks and balances implemented during the pro­
cess flow start with incoming inspection of piece parts, 
wafers, chemicals and masks. All must meet the stan­
dards determined to be commensurate with Intel's 
product quality and reliability goals. The Materials 
Technology Laboratory plays a large support role in 
determining these standards, in some instancesdevel­
oping test methods where none exist to meet the com­
plex control needs. 

Throughout the entire process, an independent 
manufacturing group, Manufacturing Process Control, 
continuously monitors processes in wafer fabrication, 
assembly, die sort, burn-in and test areas. The group 
provides trend data and process auditing control on a 
day-to-day basis, involving quality and reliability 
groups when control problems are evident. In the case 
of wafer fabrication, the test methods and patterns used 
for process control by MPC have been designed by 
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Process Reliability. In all areas, controls must be app­
roved by Quality and Reliability. 

Assembly Quality Assurance operates at all assembly 
sites instituting controls that guarantee product in­
tegrity irrespective of plant location. Consolidated 
trend data is published weekly, heading off potential 
problems by allowing effective concentration of en­
gineering resources in a timely manner. 

Final Quality Assurance (FQA) operates in each Test 
and Finish area to verify that Intel and customer re­
quirements are met. Independent electrical sampling, 
external visual examination, and checking data require­
ments are some of the functions of this group. 

Overlaying all areas is a network of calibration labora­
tories. Operating to Mil-Std-45662, the laboratory 
supports all operations by maintaining test and process 
equipment within their required tolerances. The group 
provides the baseline for all Intel measurements by 
both systems and bench-top equipment, assuring the 
validity of product shipments at the customer's 
location. 

MAJOR PROGRAMS, 
CUSTOMER-ORIENTED TO PROVE AND 
IMPROVE QUALITY 
Every area of quality and reliability at Intel has major 
programs which are customer-oriented. Several are 
detailed here to illustrate the manner in which Intel 
services the customer in the quality and reliability areas 
after the sale. 

The Reliability Monitor Program, referred to in the 
"Reliability" section, is a burn-in and Iifetest program 
which verifies that all of Intel's technologies are being 
controlled within specified reliability target goals. By 
utilizing a dynamic 125OC, 48-hour burn-in, "infant 
mortality" failure rates may be determined. A portion 
of these devices are continued to 1000 hours to deter­
mine random failure rates. This process technology­
oriented data is now available to customers biannually 
to use instead of requiring product burn-in on a lot-by­
lot basis. 

There has been a need, that has grown with device 
complexity, for an Intel-customer correlation effort. 
This effort has resulted in the FACR (Failure Analysis 
Correlation Request) system within each division or 
operation. Operating through the Field Sales En­
gineers, the object of the program is to eliminate electri­
cal test discrepancies between Intel and its customers 
in a timely manner. The system provides direct contact 
with a product-oriented Quality Engineer to eliminate 
test program or equipment discrepancies betwe,en the 



QUALITY ASSURANCE OPERATIONS 

customer and Intel without returning all product ship­
ped. The success of the program may be measured by 
the numbers of lots that have been shipped to custom­
ers and been questioned and accepted after utilizing the 
FACR system. The obvious by-product of this system is 
to build customer confidence to the point where Intel's 
final test and FQA data becomes the customer's incom­
ing inspection data. 

The Military Quality Assurance program, operated out 
of the Phoenix site, attends to customers within the 
aerospace or military industry, or in some cases, to 
customers that have special documentation require­
ments. To perform in this product area, the Military 
Q.A. acts as an overlay on all sites and operations, 
defining the Q.A. program requirements in that particu­
lar area. The success of this program may be gauged by 
the acceptance of selected high-technology products by 
the Federal Government under Mil-M-3851O, and the 
product processing areas certified by an agency of the 
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Federal Government (see "Military Grade Products" 
for details). This department also performs process 
audits on a regular basis of applicable Intel manufactur­
ing facilities to assure compliance to rigid military 
traceability and process requirements. 

QUALITY ASSURANCE OPERATIONS 
FLOWCHART 
The Quality Assurance Operations are involved in 
every phase of the Components Divisions. Activities 
vary from generating and validating design rules for a 
process technology to assuring the device count agrees 
with the Intel invoice in Plant Clearance. The following 
flowchart documents some of the major interactions of 
Quality and Reliability through the product lifecycle. 
Step-by-step inspection is not shown, but rather an 
overview of the entire cycle to illustrate the extent of 
Intel's commitment to provide the quality and 
reliability our customers have utilized since 1969. 
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PROCESS TECHNOL.OGY 

Reliability: Generate Design Rules 
Generate Test Pattern 
Process Qualification 
Stress Testing 
Failure Mode Analysis 

PACKAGE TECHNOLOGY 

Reliability: Process Qualification 
Materials Test Methods 
Materials Characterization 

WAFE.R fABRICA1 

Quality: Incoming Inspectior 
High Magnification' 

PRODUCT DESIGN 
Reliability: Process Qualificatio 

Process Control, Me 
Analytical Test Labol 

Quality: Parameter Limits, Testability 
Test Program Control 
Target Specification 

PRODUCT VALIDATION/QUALIFICATION 

Design Engineering: 
Design Engineering: 
Applications Engineering: 
Quality/Reliability: 
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Design Verification 
Performance Verification 
System Verification 
Qual ification 



Ite 

idation 

ASSEMBLY 

Quality: Incoming Inspection Gates 
High/Low Magnification Visual Gates 

Assembly Q.A. Acceptance 

External Visual 
Fine/Gross Leak® 
Centrifuge 
Acoustic (PIND) 
MarK Permanency 

Open/Short Test 
Bond Pull 
Die Shear 
X-Ray 
Internal Visual 

Reliability: Process Qualification 
Assembl Monitor Program 

ASSEMBLY MONITOR PROGRAM TEST AND FINISH 

External Visual 
Fine/Gross Leak® 
Lid Torque 
Temp/Humidity® 
Moisture Resistance® 

Quality: Final Q.A. Acceptance 

Electrical Test Sample 
Solderability 
Mark Permanency 

Physical Dimensions 
External Visual 
Conformance to Sales Order 

Internal Visual 
Temperature Cycle 
Thermal Shock 
Steam 

Reliability: Reliability Monitor Program 

48 Hr, 125°C Dynamic Burn-In 
1000 Hr, 125°C Dynamic Lifetest 

NOTES: 

@ Hermetic packages, only. 

® Plastic packages, only. 
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PLANT CLEARANCE 

Quality: External Visual 
Sales Order Requirements 
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ORDERING INFORMATION 

Status Notices: 

IPOO~Il.D~DOOb).OOW - Indicates some electrical parameters are subject to change. 

b).IQ)Wb).OO@~ DOOIF@OO~b).'jj'D@OO - Indicates some functional characteristics are subject to change. 

Semiconductor components are identified as follows: 

Example: 

M D 2 4 

I 
Four or five characters 
per device type 

Package Type 
B - Hermetic Package, Type B 
C - Hermetic Package, Type C 
D - Hermetic Package, Type D 
P - Plastic Package 
X - Unpackaged Device 

M - Indicates Military Grade 

I - Indicates Industrial Grade 

Examples: 

A L 3 

Up to three character 
modifier for power, 
speed, processing, etc. 

D2147H-1 High-speed 2147, 4096 x 1 RAM with 35 ns access time, hermetic package Type D, com­
mercial temperature range. 

P8085A-2 8085A 8-bit microprocessor with 5 MHz clock, plastic package, commercial temperature 
range. 

MD3636/B 2K x 8 PROM, hermetic package Type D, military temperature range, MIL-STD-883 Level B 
processing. * 

MD8080A/B 8080A microprocessor, hermetic package Type D, military temperature range, MIL-STD-883 
Level B processing. * 

Kits, boards and systems may be ordered using the part number designations in this catalog. 

The latest Intel OEM price book should be consulted for availability of various options. These may be 
obtained from your local Intel representative or by writing directly to Intel Corporation, 3065 Bowers 
Avenue, Santa Clara, California 95051. 

"For Military products, MIL·STD·883 Level B processing is indicated by a IB suffix; all others should be specified by the "s" number 
suffix. 
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PACKAGING INFORMATION All dimensions in inches and (millimeters) 

NOTES: 
1. All packages drawings not to scale. 
2. All packages seating plane defined by .0415 to .0430 PCB holes. 
3. Type P packages only. Package length does not include end flash burr. Burr is .005 nominal, can be .010 max. at one end. 
4. All package drawings end view dimensions are to outside of leads. 

PLASTIC DUAL IN-LINE PACKAGE TYPE P 
16-LEAD PLASTIC DUAL IN-LINE 
PACKAGE TYPE P 

18-LEAD PLASTIC DUAL IN-LINE 
PACKAGE TYPE P 

20-LEAD PLASTIC DUAL IN-LINE 
PACKAGE TYPE P 

.835 (21.209) 
r----. -.825 (20.955)-~ 
I~ _ _ PIN11 

.2451~.223) 

----~~55 (1.477) 

'9-~~~ - -- - . - __ .1 .325 

I .075 ~ 1- - MAX. -"I 
f_~:;:::;::;:::;:·:;:700:;:~'~~~)~REF -- ; ~: :::::: 18255) 

"'iiF~~-+--OI'1I'1J 1- -.~IICCCtO::OMI~~302)~;~~4~P~A. ".~ 1~ 
J 1 

- i- jl 10381\ I ' REF. 
r --. -: I ~ .020 (O.50~) I .400 I 

. 119 ~.794} 060 TYP .032 TYP :016 (0'.406) I-- MAX. --..1 

.090 (2.286) (1.524) (0.813) (10.160) 

. 905 (22.9B7) r----------- .895 (22.733) ~ 
1_ _ _ _ _ __ ~N~I 

NOTE 4 . 

~~~ ·--3;~;¥~~: 
--- _---.1 .325 __ 1_- .06D ~ I-MAX.----j 

'20015'D80)~8DD (20.32D) REF. I .04D (1.016) I 18.255). i 

~MAX' =-====m$--r 140 (3.556) -A' -...:r=----Il 
SEATING ____ __ .130 (3.302) ~ 

PLANE ~ '1 J L _._-[ .010 TYP • 0" 
.12513.175) . ' .015 MIN. 10.254) ." "W 

I L 'L (0.381) I I REF 
MIN. ,.....j ~ 1..1 .02010.5081 L .4DD . . 

.:..!.!Q (2.794) .060 TYP .032 TYP ms (0 406) MAX. -J 
.090 (2.286) (l.524) (0.813) . . (10.160) 

NOTE 4. 

1.035 (26.289) -------------1 
r---1.025(26.0351 I 

C-_-3PIN~I'2551'467) 
.245 (6.223) 

--- _J .325 

200(5080)~'-~'"-~ ~~ II~- (~~:5) 1 
MAX I 

.-- ===--- -r 13D13302) ~ ___ _ __ ...,-w (3048) I 

~~--+---' ~ 1 1 ~l D10TYP , rf PLANE J 015 MIN (0254) -: -
.12513.175) I L 'L 10 381) I R~~ 

MIN ,-..j i 1 ~ .020 (O.508) L 4DD 
.:!..lQ (2.794) .060 TYP 032 TYP 016 (a 406) - MAX . 
. 090 (2.286) ,(1.524) . (0.813) . . pO.160) 

NOTE 4. 
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PACKAGING INFORMATION All dimensions In inches and (millimeters) 

PLASTIC DUAL IN-LINE PACKAGE TYPE P 

22-LEAD PLASTIC DUAL IN-LINE 
PACKAGE TYPE P 

24-LEAD PLASTIC DUAL IN-LINE 
PACKAGE TYPE P 

28-LEAD PLASTIC DUAL IN-LINE 
PACKAGE TYPE P 

40-LEAD PLASTIC DUAL IN-LINE 
PACKAGE TYPE P 

1.105 (28.067) r-- 1.095 (2'1.813) ~ 
__ ~N-.!I --- 01 

.355.19.017) 

.345 (8.763) 

~~~P'I---.l_._ := ~ .. C.· 1~~5)J. 
~ .155 13.937) F=!' ." 
----1 .145 13.683) 

';';';'J::~ .~15 MIN. .~~.~~~p. . ... ....! 1~ 
II 10.381) '.: . .'.). REF. 

-I~ ~ 10.508) L ri: .~ . 
. 032 TYP .016 (O.4(6) I (12700)' 
10.813) NOTE 4. 

1.245 (31.623) ~ 

[ - 1.235 (31.369) _ !!N-.l1 

.545 (13.843) 

.535 (13.589) . 
I '. 

C----=-=--=-9PIN 1 -I 

--- .~ .625 

~~_Mi~~:;:R::;EF:;:::;_:;:_:;:~:;tI..:-::g~ .. ' -A .. [t1~~~5)~ •. ,., 
~.160 14.064) .,. , 
--.i .150 (3.Sl0) I . . . 

~fT.'iF'--1-- J' 1 --r.015 MIN. .~~.~;,~p." ....i 1~ 
c j [ ... - II 10.38" I . . :, REF. 
I I-- I -..if.- 020 la 508) L :~~.' j :: :~:~::: '~;~;4~P ~~~8~~t .016 (0.406) (17.780) 

1.455 (36.957)~ 

[ 
- 1.445 (36.703) 

C---3PINol .. 545.t.B43) 

.535 (13.665) . 

I ___ . ---..i 

1 300 (33 020) REF _ L--.085 <llW 
20~~x080).'---1 . '~. . . . .065 (1.651) 

. ~=-= 1.,60 14.0641 
SEATING _ _ .150' (3.810) 

PLANE --r.01SMIN. ,.~~~.,~ L~ l J .11-_,':" 
.110 (2.794) .060 TYP .032 TYP 0i6 (0406) 
:090 (2.286) 11.524) (0.813) . . 

2.045 (51.943) [ ~~(~)-~ 
PIN 1 

F='-~--- -I 
.545113.8431 
:s35(13.5a9i 

~~"".-d 

NOTE 4. 

" .625. 

[-'''MAX: 1'" ": I 115.i!75i. I:: 

~;~;4~P -A 1~ 
.! ! REF . 

. 700 1 
'-- MAX: _ 

(17.780) 
NOTE 4. 

, '. .625 

. 200(5.080) 
MAX. 

SEATING ~ -

.070(1.778) "" C' MAX" J - .03()(~.7.~) ... . . 115.a7~1 . 

:;::;::;::;:;::;:;:I:l-----r .175 (4.44!;) . J=9L'.,'. . 
----1.180 (4.06,4) ..' ' 

----r.015 ~;N" .~~~.l.~p. . .. ~ 1~ 
_ II (0.381) , I' l REF. 

, .j~.02010.5081 L ·.700 J 
'~~~8~~P .016 (0.406) (~~~O) 

---iiiANE ---

12~\~048) ~ L J 1'"1 
,110 (2.794) .060 TYP 
.090 (2.286) (1.524) 

NOTE 4. 

14-3 AFN-OI301A-02 



PACKAGING INFORMATION All dimensions in inches and (millimeters) 

CERAMIC DUAL IN·LlNE PACKAGE TYPE D 
l6-LEAD HERMETIC DUAL IN-LINE .790 (20.066) ~ r-- .750 (19.050) PACKAGE TYPE D 

l8-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE D 

20-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE D 

22-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE D 

.200 (5.080) 
MAx. 

! ___ ~ PINl 
1='-'==-----~~91 

.310 (7.874) 

.265 (6.731) 

~~~..j,I-.-l (8.128) 

iW~~j i--. 05~1:x270) t (7t~~) J 
t!il:i~ =rnWJ=-··L=rI·'65(~ M "S~EA~T","'N~G,-_+ __ V n ! .140(3556) I JL 

PLANE (~1205!;P ___ _ '-...o..! R~~ 
.125 (3.175) 1 400 ' 

MIN. j. i 

(1.524) 
.032 TYP. 
(0.813) 

r-- .920 (23.000) 

1_ _ _ _ .8BO (22.352) ~ 
I 

.310 (7.874) 

.265 i6.731i 

[.0- MAX. --I 
(10.160) 
NOTE 4. 

~~~ ....... ~ (8.128) 

.200 (5.080) .800 REF. 1-- 070 (1 778) t ;~~ ] 
MAX. (20.320) MAX (7 620) 

tlfli~ =rnJfjl=WI~(~9.'.( n ,,-SE~A,-:;T.;;'N;oG'-_+ __ 1i :=r J= .140(3556) I L 

PLANE I ----r:'5 MIN. 010 TVP -- ........... : R~~ 
.125(3.175) W.381) (0.254): ': 

MIN. r --IL .020 (E.50~ 1_- M4Z~ --I 

SEATING 

PLANE 

.125 (3.175) 
MIN. 

.032 TYP. .016 (0.406) (10.160) 
(0.813) NOTE 4. 

.265 (6.731) 

~~~ ...... ~ (8128) 

I 320 
_.070(1.778) t 300 J 

MAX. (7620) 

l~~W~==t:==I 165 (4191) 
.:j 14013556} 1?9~ rJ' 

~ ----,- OlOTYP ........... i ........ ""1QO 
L·015 MIN. (0254) , REF 

(0.381) I 400 : -IL .020 (0.50S} I..- MAX _I 
.032 TYP. .016 (0.406) (10.160) 

(0.813) NOTE 4. 

1.095 (~7.B13) ~ r-- 1.060 (26.924} 

1__ _ _ PINl 

.40.0 (10..16) 

.370 (9.39B) 
[

------=-==-=1-1 

---- ~ (10.668) 

.20.0 (5.o.BO) --- 1.000 REF. --- 1:--- .060M~l24) t ::~~ -1 
MAX. ~;~=_~:;_ ---,.180 (4.572} (10.160) ..,1 

~S;"'t';C:Ni';I~",G,-_+- I ~ I j15O:::::,_t=:: -J '1~ 
L:5MIN. (0.254)~, ,r REF . 

. 125 (3.175) ~ I- (0.381) 

MIN. ~ 0(~05~~i L ;;2~ --i 
032 TYP 

.110. (2.794) (o..B13) ~1c3;~~ . 

. 090. (2.286) 
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PACKAGING INFORMATION All dimensions in inches and (millimeters) 

CERAMIC DUAL IN·L1NE PACKAGE TYPE D 
24-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE D 

24-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE D 

28-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE D 

28-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE D 

1.285 (32.639) 

1
------- 1.235 (31.369) ~ 

.PIN ,1 

,J 
.110 (2.794) 
.090 (2.286) 

~-~ -1 
,600 (15.240) 
.515 (13.081) 

-----.l 
==~"'L (15.748) 

1.100 REF. .090 (2.286) ~ 
(27.940) MAX. [ .600 -J 

.032 TYP 
(0.813) 

(15.240) i 

=:t=J- .175(4.445) 1 :: II 
.140 (3.556) : (J' 

t.020 MIN .010 TYP. ~ lQO 

II (.508) 10.254), .700 'REF. 

.......... "--.020 (0.508) t-- MAX. ---.J 
.016 (OAD6) (17.780) 

NOTE 4 

1.285 (32.639J r-- 1.235 (31.369) -----j 
1____ _~I~I 

~--:JI O .600 115.240) 

.515 (1J.081) .090 (2.286) 

(27.940) (~.~;4) (15~~O) 
'9>~=~~;-R~ ~~_·IJ _____ M~Ix. 010 [- (156~48) J 

T-·r;I;;::;;;;;::;;;;~-r=.-=-=~-~~rnf:5~~] .185 (4.699) ~~ 
~~-+----'11 l lc'4O(35:;TYP.J~.!L 

O~~\N 10254) T .. '-i '-i~. R~~. 
__ 11 .... 02010.5081 L .700 J 

.016 (OAD6) MAX 
.O(~~8~~r (17.78{J) 

NOTE 4. 

1.485 (37.719) 

I-~~ 1.435 (36.449) ~ 

_ ~IN_!I 

.515 03.0Bl) 

~j 
'~~~""'I (15.748) 

1.300 REF. ,~.085 (2.159) ~..., 
.200 (5.08) (33.020) . MAX. [ (15~4O) I 

MAX . 

SEATING I __ L .140 (3.556) 
• -- .:::.t:=J- .175(4.445) 1 :: II 

PLANE - - t -- II L t .020 MIN. .010 TYP. ~ 1'; 

.125M(~N~75) t--: t' 1_.060 TYP. II (0.508) (0.254) I .700 i REF. 

~ (1.524) --1--- .020 (0.508) 1-(1~~~O)-.J 

SEATING 
PLANE 

:~~~ :~:~::: '~~~8~;r .016 (0.406) NOTE 4 

200 (5.08) 
MAX. 

1.485 (37.719) r- :3~3~4491 

o 
1.300 REF. 

(33.020) 

.085 (2.159) 
MAX. (15.748) 

:------;:===~I - I~~~I[ (15~~0) J 
185 (3 556) ~_ 

010TVP ~ 0" 140(4689) f~ l l.020 MIN 102541 --: 1'0" 
(.S08) , REF 

-11-.02010.5081 L .700 J .125(3.175)~---=,---~, 
MIN. 

.032 TYP. .016 (0.4D6) MAX. 
(0.813) (17.780) 

NOTE 4. 
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PACKAG:ING INFORMATION All dimensions in inches and (millimeters) 

CERAMIC DUAL IN·LlNE PACKAGE TYPE D 
40-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE D 

40-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE D 

.225 (5.715) 
MAX. 

C 20DeD (52'832)~ 
2.030 (51.562) 

PIN 1 --- 1 
.600 (15.240) 

.515 (13.081) 

--*-=~~-+iL (15.748) 

'(~~O~r ·08t~'59) C .~ J 
(15.240) 

~"""<"i=;=; ::::cJ .~~ ~:.~:: -!Rn (J' 

~~;=--r-'V t 020 MIN .010 TYP. ~L-W 'L . (.508) . 10.254) ,. r REF. 

110 (2.794) 
. 090 (2.286) 

.032 TYP 
(D.Bl3) 

--i .020 10.508) ~ :~~ .J 
.016 (0.406/ (17.7BO) 

NOTE 4 . 

2.080 (52.832) r------ 2:030 (51.562) ------, 

1 ___ - _-..!I~I 

C---~l . 0 ~{15.240} 
.515 (13.081) 

j 08t~X'59) (15.748) 

--- 1-' I 010' [ .620 j .225 (5.715) -, --- 1.900 REF. ---"1 . • '. MAx""7'](jQ 

MAX. ~ (49.546) . 10.254) 1.'5'24.0) 

='=~~- jl' l~:~:::: -f~ :~ 
,,;S~;C~';C;Nc,;I~C'G __ -T- ~ II l ~020M)NOI~02~~r-~v~~~ 
.125 {3.17S1 ~ (.508) I 

MIN. .~ :~;::: --I°1~05~~r .032 TYP. ..j I- .~~ :::::: L :~~ J 
(0.813) (17.780) 

NOTE 4. 

14-6 AFN-01301A-06 



PACKAGING INFORMATION All dimensions in inches and (millimeters) 

CERAMIC DUAL IN·LlNE PACKAGE TYPE C 
16-LEAD CERAMIC DUAL IN-LINE 
PACKAGE TYPE C 

18-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE C 

20-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE C 

. 165 (4.191) 

.110 (2.794) 

.700 REF . 
(17.780) 

PIN 1 MARK 

r---- .100 (2.540) 
[;;~:J 

~--'-----'. 085 (2 159) , rr 
=;:;"",,~cit;==t::---t: 115 (2:~;~t905-f9) , 

.050 TYP JI 020 (0 508) (O254) I :, REF 

(127m __ 022 (O558) l- J~~ --l 
.110 (2.794) 

. 090 (2.286) 

L J l ~ 050 (1.270) 010 TYP '...: ./10' 

032 TVP 015 (0 381) (8255) 
(0.813) NOTE 4 . 

.910 (23.114) 
r--.890 (22.606) ----j 
1_ _ __ PIN11 

PIN 1 MARK 

I [ ]- .280 !7112) (8.128) 

,+=-=-,==,-~ -~~,~. [(~~~) -' 
___ .BOO REF. 1_- .070 t!..2ZID . 

. 165(4.191) (20'320)W?F .030 (0.762) .095(2.413) 

.110 (2.794) _I .075 (1.905) 

L:-~ J L =E22~~~~~!:!OTYP,R ,0; 

.110 (2.794) 

. 090 (2.286) 

JI .025 (0.635) (O.254) I " REF . 
. 050 TYP. " 

(1.270) __ :~ ;~:::~: L J~~.--J 
.032 TYP, (8.255) 

(0.813) NOTE 4 . 

1.010 (25.654) --:1 C .990(25.146) 
PIN 1 MARK 

PIN 1 
,................,==---""'"""'~;;,i"t 

[ 

- - - .305 (7.747) (8.128) 

'-I-=~==__ ~.1121 [(l.~)l 
____ -900 R;F. . L .070 {LillJ . 

. 165(4.191) (22'860~)'030 (0.762) .100(2.540) II 

:i16(2.794) =E]-- .075 (1.905) 
=='0 :1.115(2.921) M 
--- ~-.-~ :085(2.159) , rr 

L J L 
~.050(1.270) .01OTYP. ",-:/1D" 

J 025 (0 635) (0.254) I ' REF . 
. 050 TYP. .. . : 

(1.270) :~~~:~:~:~: l- J~.~ 
.110 (2.794) .032 TYP. (8.255) 
.090 (2.266) (0.813) NOTE 4. 

14-7 AFN..()1301A-04 



PACKAGING INFORMATION All dimensions in Inches and (millimeters) 

CERAMIC DUAL IN·LlNE PACKAGE TYPE C 
24-LEAD HERMETIC DUAL IN-LINE C 1.215 (30,861) ---...j 
PACKAGE TYPE C 

28-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE C 

40-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE C 

1.185 (30.099) ft ... , 41 PIN 1 MARK 
PIN 1 

-~- ! 

:r':(~::: [(1~48) J 
&r!! U1ZID (14~6) 

L.I-~-.I=- = - .030 (0.762) 
.210 (5.334) 1.100 REF. I I 
.110(2.794) (27.940) - ...--___ .100(2.540) 

t-rrl~iiiI'ifiiEI --C::;/iiiiiiiiiiiiiilrF""'[ .075(1.805) 

.110(2.794) 

. 09012.286) 

.110 (2.794) 
,090 f2.286J 

.110 (2.794) 

. 090 12.286) 

14·8 

C"_=_ .1SO(3.810) A 
- - - .085 (2.159) '.!!.. 

t·06O (1.524) .OI1°2~:r '-i.lR:. 
II .025 (.835) , " 

(~'l1IlWsi -11-.022 (0.5581 I MS:.-i 
.015 (0.3811 I-- (16.89) 

NOTE 4 . 

f 

=I.---4-! ::[~::~ ~ [::;::J 
I I 

.100 (2.540) 

-liiiiiii~-l=,.... .060 (2.032R) -... .1SO(3.810) 

.0SO/.040 TYP. 
(1.270)/(1.016) 

~ '.!!.. 
._060_(1_.52_4) .0(~~2~r , ~:". 

I~ .040(1.016) , " 
.022 (0.5581 I .665-1' 

- .016 fO.3811 I-- (~6~9) 
NOTE 4. 

! 

=--~.fI .030 (0.762) 
:: F~70 U1ZID [::a:: J 

I . I . 
I ' .100 (2.540) 

.060 (2.032) .. ' 
-=ii;F.iiiiiiiiiii'ii5=FT.1SO(3.810) R 

.080 (2.~~ TVP. ,. 1~ 
t .060 (1,524) (0.2541 '-.i REF. 

~~ .040(1.016) I ': 
.050/.040 TYP. 
(1.270)/(1.016) .022 (0,558) 1 .665 -I 

O15f03811 1--. MA~. 
. . (16.89) 

NOTE 4 . 

AFN.Q1301A-07 



PACKAGING INFORMATION All dimensions in inches and (millimeters) 

CERAMIC DUAL IN·LlNE PACKAGE TYPE B 
24-LEAD HERMETIC DUAL IN-LINE 
PACKAGE TYPE B 

1 285 (32639) C 1235 (31 369) ~ 

--:f]-=--PIN'! 
+---t- :~~ ::~~:,: 
'P-~~=~----- ----1 ·~~ilB6) (l~Ei~) 

~.-'-'w:~ ',.,,,,,, ~('~)~ ~ () =t m~_ 

S~!~G ~ l~=~=~ -=t:J ::~ ::::::TypM ,~ 
.'00 (2.540) -- L JL (0.38') (025.) L 700 J. REF. 

MIN. ~ f2 794) j 020 (0 508) MAX 

090 (2286) .060 TYP. .032 TVP .016 (0.406) (17.780) 
('.52') (0.B'3) NOTE 4. 

CERAMIC LEADLESS QUAD IN·LINE HERMETIC TYPE C 
64 PINS-REQUIRES A SOCKET 

TOP VIEW 

.050 
(1.27) 

BOrrOMVIEW 

PIN 1 

1.570 REF. 1.670 

SIDE VIEW 

.440 REF. 
(11.18) 

.520 

.480 

(89.88) 

jilillilillilihillh""iIIiiillililillililillilillillhlliliii' I 
t 

.024 (.609) . 

.016 (.406) 

14-9 

.400 REF. 
(10.1B) 

.450 REF 
(1'.43) 

.100 REF. 
(2.540) 

--.l 
-I 

ENDVIEW ".020130.4801_1 
.980 (24.892) 

---1-
~II!I? 

1 I~ .095(2.413) 634 MAX .120(3.048) 

.075 (1.905) -' (tG.TO) . - .08512.159) 

AFN-O,30,A.Q8 



DUAL IN·LINE LEADLESS PACKAGE AND SOCKET 
20 PINS 

Pl. 
NO.1 

1r=....,..-'.700_ ... 15 ------n 

• 

POLARIZATION TAB 

HI IF 
2 .• • •••• • I I 

I+--- 1.480:t.o10 -

WEIGHT: 74 GRAMS NOMINAL, 80 GRAMS MAXIMUM 

1

_-:-;:1-
1

' .... 

----- .... MAX. 
REF. I .100 

(43.811 
1.720 REF 

~~ • (1.53) 1
•• __ ~_~t51.82)' ____ ·1 

~~r~ ~F 

SOCKET OUTLINE 

PACKAGE OUTLINE 

OVERALL HEIGHT ABOYE:i-P C BOARD 0.5 MAX 

POLARIZATION RIB 
LOCATED ON PACKAGE 

MACHINE SCREW 
TOBECAPTIYE~ 

2 PLACES 

~-;- -~ 

COVER 30% OF POLYESTER / 
MV·OI2REQD) 

HINGE TO ALLOW '10" ~ 
ROTATION OF COVER 

HOUSING 30"4 GF 
POLYESTER_I4Y·Q 

14-10 

_Z·5BHELICOIL 
- BUSHING.2REOD 

TERMINALS SELECT 
PLATED GOLD WITH 
TIN PLATED P.C.TAILS 

~~;~I 1---- (~~ -----I ' 4PlACES I 2 PLACES I 
T-t----<jr-

(10411 I I 
~-+-----+ 

, .. jt---t 
lVP. 0 0 

o 0 
o 0 (1.14=0.011) 

~ ~~::.~.o:~CES 
L+_-.:~~ 
,t I. 'I "N' 
tt- +,-"'" 
~I I R~C~MMENDED I ::~~~S 

P.C. BOARD HOLE 
PAnEIIN 



· 'tel'" ',' ~'''' .. ,::. In ' 
, "',: .. ',." :. , 

Microcomputer 
Workshops 

1982 

The best microcomputer training 

you can get your hands on. 
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Which Workshop Should 
You Attend? 
If you have sufficient working 
experience with microcom­
puter hardware and software 
you might attend any of the 
Intel Workshops without tirst at­
tending a prerequisite work­
shop; however, since micro­
computers are new to many 
people, we recommend the 
sequence indicated in the 
chart for those who want to ad­
vance their microcomputer 
education, Also note that the 
iAPX 432 related workshops 
are in a sequence of their own 
because the iAPX 432 is a com­
pletely new product. We do, 
however, recommend attend­
ing the Operating System Fun­
damentals Workshop prior to 
any of the iAPX 432 workshops, 

As a DESIGN ENGINEER or SYS­
TEM ENGINEER with a good 
understanding of digital elec­
tronics, you might start with the 
MCS-48/49, MCS-51, MCS-80/85 
or iAPX 86,88 System Design 
Workshops, It you lack the digi­
tal electronics background, 
S' :ut with the Introduction to 
Microcomputers Workshop, 

As a PROGRAMMER, you may 
be ready to start with the 
PASCAL, or PL/M Workshops; 
however, it you intend to use 
assembly language the MCS-
48/49, MCS-51, MCS-80/85, or 
iAPX 86,88 Workshops should 
be attended tirst. We suggest 
that you also consider the In­
troduction to Microcomputers 
Workshop to gain basic knowl­
edge of digital electronics and 
machine language, since these 
topics are usually much more 
important to the microcom­
puter programmer, 

Which Workshop 
Should You Attend? 

Recommended Sequence 
of Workshops 

PASCAL PUM 
PROGRAMMING PROGRAMMING 

14-12 

I 
OPERATING 

SYSTEM 
FUNDAMENTALS 

I 
iRMX 86 

OPERATING 
SYSTEM 

I 
,RMX 86 liD 

OPERATING SYSTEM 

iAPX 86,88 
ADVANCED 
ASSEMBLY 
LANGUAGE 

,APX 286 
ARCHITECTURE 

PUM 
PROGRAMMING 

I 
OPERATING 

SYSTEM 
FUNDAMENTALS 

I 
,RMX 88,80 
OPERATING 

SYSTEM 

PASCAL 
PROGRAMMING 



Intel Customer Training is a 
worldwide organization with 
workshops scheduled nearly 
every week of the year in our 
training centers: 

BOSTON AREA 
(617)256-1374 

CHICAGO AREA 
(312) 981-7250 

DALLAS AREA 
(312) 981-7250 

SAN FRANCISCO BAY AREA 
(408) 734-8395 

TOKYO AREA 
03-437-6611 

LONDON AREA 
(0793) 26101 

PARIS AREA 
6872221 

MUNICH AREA 
(089) 53 891 

STOCKHOLM AREA 
08985390 

CUSTOMER-SITE WORKSHOPS 
All workshops detailed in the 
following pages can, by spe­
cial arrangements, be pre­
sented by Intel instructors at 
your facility. We have outfitted 
vans with Intellec Development 
Systems and ICE In-Circuit 
Emulators so we can easily 
bring our extensive workshop 
lab equipment to your facility. 
Considering the transportation 
and lodging savings, the 
breakeven point is typically 
5-7 attendees. For further intor­
mation about on-site training 
contact your nearest training 
center. 

Where Is Intel Training? 

Training in 
Microcomputers 
Whether your present involve­
ment with microcomputers is a 
result of long-term planning or 
simply an exploratory project 
undertaken by your company 
in response to external 
circumstances, there exists an 
obvious and urgent need tor 
you to familiarize yoursell with 
this exciting new technology. If 
the microcomputer 
is, or is destined to become, a 
part ot your working scene 
then the importance of 
carefully planned training 

14-13 

cannot be over-emphasized. A 
modest outlay in time and 
money now can save many 
weeks of sell-study and could 
well prevent some very 
expensive mistakes during the 
initial development of your 
systems. 

For further information and 
reservations call one of the 
numbers above or write to: 

I ntel Corporation 
Customer Training Group 

MS: SV 3-1 
3065 Bowers Ave 
Santa Clara, CA 95051 



INTEL PRODUCT SERVICE 

Today, it's essential to have dependable data processing and 
information storage equipment. 

To insure trouble-free performance, every Intel product is 
engineered and manufactured to exacting standards. But 
sometimes, even the finest components may malfunction. 

It's then that Intel Product Service delivers fast, economical, 
quality maintenance and service support to keep vital 
projects on schedule. 

Intel is committed to providing a tOtal service". support 
package through a wide variety of service offerings available 
from Intel Product Service. 

Intel Product Service takes pride in its capabilities and in the 
entire Intel systems produc:t line, and is dedicated to total 
customer satisfaction. 

Customer Is Assured Maximum Equipment 
Performance 

The· Intel Product Service team is a skilled group capable of 
solving any problem, either by phone or on-site. All service 
needs (including emergency service and preventive main~ 
tenance) are handled quickly and efficiently by .Intel's 
Customer Engineers, supported by district, regional and 
factory specialists. 

This assures the customer of minimum downtime and 
maximum equipment performance. 

Immediate Availability of Service and Parts 

Working from field service offices throughout the United 
States, Canada and abroad, Intel's Customer Engineers 
provide maintenance agreement customers with equipment 
installation and regularly scheduled preventive maintenance, 
including automatic installation of engineering changes as 
they occur. 

If there should be an equipllleI).t problem, customers contact 
the nearest Intel service location. If the customer location is 
within Intel's service area, an Intel Customer Engineer is 
dispatched to the site as quickly as possible. Once there, 
using advanced diagnostic tools and sophisticated test 
equipment, the Customer Engineer will determine the 
trouble and the replacement parts needed. With Intel's vast 
inventory of replacement parts, the right part is always 
available on the shortest notice, and the Customer Engineer 
is able to make repairs quickly and verify performance. 

Product Service Alternatives 

Imel offers customers a number of service alternatives ... all 
at reasonable, prices and featuring the quality expected of tlie 

. industry leader. 

First, there's the Maintenan,ce Agreement, which guarantees 
maintenance at the customer's site plus parts 'replacement 
and labor at no extra charge beyond an easy-to-budget, fixed 
monthly rate -- all billed against one purchase order. The 
Maintenance Agreement features preventivemainte'nance 
which helps keep emergencies at a minimum. ButsAbuld an 
emergency arise, a Customer Engineer is sent to the site 
immediately. 
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Of course Intel provides service for every system it sells. 
Thus, site service, parts replacement and repair are also 
available without a Maintenance Agreement. However, the 
site must be within a reasonable distance of an Intel field 
service location, and all charges are paid as they are incurred. 

For customers not located in an Intel service area, or for those 
who prefer direct factory service, an Intel Direct Return 
Authorization "DRA" enables the customer to return parts 
direct to Intel for repair, refurbishing and upgrade services by 
its factory experts. 

When distance from an Intel field location is too great, the 
Return Replacement Authorization "RRA" or the Before 
Return Replacement "BRR" services are the logical 
solutions for customers. (These services are not available on 
field-supported products in serviceable areas.) 

The "RRA" service is the most cost-effective service. The 
customer calls the Hotline and obtains an RRA number and 
sends the boards in identified with this number. Replacement 
boards are shipped within 24 hours of receipt of the 
customer's boards. Replacement boards are in standard 
factory configuration and at the latest engineering level. 
Exchanged boards are not necessarily new but are func­
tionally equivalent to new boards. 

Where response is the primary concern and cost the se­
condary concern, the customer will find the "BRR" service 
to be the best answer. A call to the Intel Hotline puts the 
customer in direct contact with support specialists who can 
determine which part is needed to repair the system. The part 
is then sent immediately - before the return of the old part to 
Intel. Boards sent to the customer are not necessarily new but 
are functionally equivalent to new boards. 

Toll-Free Service Hotline 

In the United States, Intel's toll-free service Hotline is a 
direct connection to service support specialists who can help 
immediately. 

If on-site service is available, they direct the customer to the 
nearest Intel field service location. If not, Hotline specialists 
can usually help locate the trouble ... and indicate how to 
make the necessary repairs. 

Whichever service alternative is chosen, the customer is 
assured fast, affordable service. Intel offers customers the 
total service they need -- that is one of the most important 
benefits of buying Intel products. 
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3065 Bowers Avenue 
Santa Clara, California 95051 
Tel: (408) 98l-8080 
TWX: 910-338-0026 
TELEX: 34-6372 

PRODUCT SERVICE OFFICES 

FACTORY SERVICES FOR DRA, RRA, OR BRR SERVICES 
ONLY, CALL INTEL'S TOLL-FREE 
HOT-LINE NUMBER 800-528-0595 
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