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MPU-A
FUNCTIONAL DESCRIPTION

The MPU-A board is the processor board for the IMSAT 8080
Microcomputer System. It is designed using the 8080 micro-
processor chip. The bus arrangement and board connector has
been chosen to be 100% compatible with the MITS Altair M8800 .
Microcomputer system so that all boards are 100% interchange-
able between the Altair system and the IMSAI 8080 systemn.

Every effort has been made to keep the design simple and
straight-forward to maximize reliability and ease of main-
tenance. MSI and LSI are used where appropriate, and dis-
crete components are held to a minimum for greater circuit
reliability and ease of assembly. ’

The 8224 clock driver chip and an 18 Megahertz crystal are
used to generate the 2-phase, 2 Mehagertz non-overlapping
clock for the 8080A. An 8212 is used as a latch for the
status signals and two 8216 tri-state bi-directional bus
drivers are used to interface the 8080A with the IMSAI 8080
input and output data buses. All other address, status,
and control lines are driven by tri-state bus drivers.

Unregulated +16, -~16, +8 volts, and ground must be supplied
to the bus. On-board regulation is used to arrive.at the
power supply levels needed to run the chips. Integrated
circuit power regulators with overload protection are used.
The board is supplied with ample bypass filtering using both
disc ceramic and tantalum capacitors. . :

The board connector is a 100 Pin edge connector on .125

inch centers 50 pins on each side. Dimensions are 5 inches
by 10 inches, using 2 sided glass reinforced epoxy laminate,
with plated feed-through holes to eliminate the need for any
circuit jumpers. The contact fingers are gold-plated over
nickel for reliable contact and long life. All other cir-
cuitry is tin-leag plated for better appearance and more
reliable solder connections.

Power-on reset is included on this board along with pull

up resistors for all inputs required so that with the front
Panel removed from the INSAI 8080 machine, the power-on reset
will start the program at position 0 out of a ROM. All other
Recessary conditions are met so that the system will run
without the front panel attached, for use in dedicated con-

troller applications where no operator-processor interaction
1s desires.
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THEORY OF OPERATION

The IMSAI MPU-A board is structured around the 8080A
microprocessor chip, and much of the MPU-A board is wired

to support the 8080A device. The MPU-A board provides
interfacing between the 8080A chip and the data and address
busses, clock and synchronization signals, and the voltage
regulation necessary for the 8080A and other chips. The
internal functioning of the 8080A is thoroughly described in
the Intel 8080 Microcomputer System User's Manual. Reference
should be made to this manual for information concerning

the operation and use of the 8080A.

The address lines from the 8080A drive the address bus on
the back plane through 8T97 tri-state buffer drivers. These
drivers may be disabled through the ADDRESS DISABLE line on
pin 22 of the back plane. The 8216 bi-directional bus
drivers connect the 8080's bi-directional DATA IN and DATA
OUT busses. The direction of data transmission is determined
by the DIRECTION ENABLE line. The DIRECTION ENABLE line is
in turn controlled by the front panel and the processor
status signals DATA BUS IN and HALT ACKNOWLEDGE. - The 8216
can be disabled by the DATA OUT DISABLE line on pin 23 of
the back plane.

The 8080A's bi-directional data bus is also connected to the
data bus socket and the 8212 status byte latch. The data bus
socket is used to connect the front panel to the bi-directional
bus, while the 8212 latch transfers the status byte to the
back plane via 8797 drivers. These drivers are disabled by

the STATUS DISABLE line on pin 18 of the back plane. The

8212 is latched up by the STATUS STROBE signal of the 8224
clock chip to store the status information for each in-
struction cycle.

One K pullup resistors to +5 volts are connected to all
t@e bi-directional bus lines to ensure that during the
time the bus is not driven, the 8080A reads all 1's.

The 8224 clock chip and crystal oscillator provide the
two-phase non-overlapping 2 megacycle system clock for
the 8080A. These clocks are also driven onto the back
plane through 8T97 tri-state buffered drivers.
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The CLOCK line on the back plane is driven from the TTL
Phase II clock line through a delay so that the phase
relation of the clock signal to the Phase II and Phase I
back plane signals, is nearly identical to that produced
by the MITS Altair 8800 system. Six sections of a 7404
are used for this delay to provide greater simplicity and
higher reliability than a one-shot. The 8224 chip also
provides the power-on reset function through use of a
4.7K resistor and 33 uf capacitor connected to the reset
input of the 8224. The power-on reset is applied to the
8080A and is applied to the POWER ON CLEAR line, pin 99
on the back plane.

The two BACK PLANE READY signals are ANDed and connected
to the 8224 for synchronization with the Phase II clock

before being connected to the 8080A chip. The INTERRUPT
line is connected directly to the 8080A, while the HOLD

REQUEST line is synchronized with the Phase II clock and
then connected to the 8080A.

The six processor status signals (SYNC WRITE, STROBE DATA
BIT IN, - o - INTERRUPT ENABLED, HOLD ACKNOWLEDGED,
and WAIT ACKNOWLEDGE) are all driven onto the back plane
through 8T97 tri-state buffered drivers. These drivers
may be disabled by the CONTROL DISABLE line, pin 19 on

the back plane. - e
The +5 volts is regulated from the +8 volts by a 7805
integrated circuit regulator, while the -5 volts is
regulated by a 5 volt zener and a 470 ohm resistor from
the 16 volt bus. The +12 volts is regulated by a 12 volt
Zener and connected to the +16 volt line by two 82 ohm

% watt resistors in parallel. All voltages are filtered
with .33 microfarad tantalum and disc ceramic capacitors.



ITEM

74LS00

741502
741504
7474

7805

23080A
8212
8216
8224
Diode

8197

Capacitor

Capacitor
Capacitor
Heat Sink
78L12
Inductor
Resistor
Resistor
Resistor

Socket

MPU-A Rev. &

Parts List
IMSAI
PART # QUANTITY DESCRIPTION/IDENTIFYING MARKS
36-0740002 1 ‘Quad 2 Input NAND (Low Power Schottky)/
- SN74LSOON -
36=-0740202 1 bQuad 2 Input NOR (LPS)/SN74LSO2N
36-0740402 2 Hex Inverter/SN74LSO04N
36-0747401 1 Dﬁal D Flip Flop/SN7474N
36-0780501 1 5V Positive Voltage Regulator/
MC7805CP
36-0808001 1 Microprocessor/C8080A
36-0821201 1 Inpu;/Output Port/P8212/81002
36-0821601 2 Bi-Directional Bus Driver/D8216
36-0822501 1 Clock Generater and Driver/D8224
35-1000006 1 Silicon Diode 1N914/blue, biaCk
36~0089701 6 Hex Tri-State D?iver/N8T97B
32-0239010 1 39 pF Disk Ceramic
32-0256010 1 536 pF Disk Ceramic
32-2010010 10 .1uF Disk Ceramic
16~0100002 1 Thermalloy Heat Sink/61063-14
' 36~0781202 1 12V Regulator/MC78L12CP
29-~400001 1 1 uH Inductor/WEE 1.0
30-3470462 1 470 Ohm, % Watt/yellow, violet, browm
30-4100362 19 IK Ohm, % Watt/brown, black, red
30-4470362 10 4,7K Ohm, ¥ Watt/yellow, violet, red
23-0800001 1 16 Pin Solder Tail Socket
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ITEM

Socket
Capacitor
Crystal
Diode
Screw

Nut
Lockwasher

Solder

MPU-A Rev. 4
Parts List

;ﬁigl# QUANTITY DESCRIPTION/IDENTIFYING MARKS
23-0800004 1 40 Pin Solder Tail Socket
32-2233070 5 33~25 Tantalum Capacitdr

35~5000001 1 18.00 MHz Crystal

35-1000005 1 IN751A Zener Diode

20~3402001 1 6-32x3/8" Phillips Pan Head Machine
21-3120001 1 6-32 Hex Nut

21-3350001 1 #6 Internal Star Lockwasher
15~0000001 5'
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MPU-A ASSEMBLY INSTRUCTIONS

1) Unpack your board and check all parts against the parts lists
enclosed in the package.

2) 1If gold contacts on the edge connector appear to be corroded,
use pencil eraser to remove any oxidation. NOTE Do not use

Scotchbright or any abrasive material as it w111 remove the
gold plating.

RESISTOR INSTALLATION

3) 1Insert and solder nineteen 1K ohm 1/4 watt resistors (brown/
black/red) Rl through R13, R15 through R17, R19, R20 and R21.
See Assembly Diagram for location.

4) Insert and solder ten 4. 7K ohm 1/4 watt resistors (vellow/violet/
red) R14, R18, and R25 through R32. See Assembly Diagram for
location.

5) 1iInsert and solder one 470 ohm 1/2\watt resistor (vellow/violet/
brown) R22. See Assembly Diagram for location.

IC INSTALLATION

NOTE: All IC pin l's point in the direction of the edge cconnector
unless otherwise indicated on the_board.

6) Insert and solder the one 74LS00 in location AZ.
7) Insert and solder the one 74LS02 at location A3.

8) 1Insert and solder e~ach of the two 74LS04's at location B3 and
AS.

9) 1Insert and solder the oné 7474 at location A4.
10) Insert and solder the one 8224 at location Al.

11} Insert and solder each of the six 8T97's at locations B2, B4,
B5, B6, B7, and BlO.

12) Insert and solder each of the two 8216's at locations B8 and B9.
13) Insert and solder the one 8212 at location AlO.
JISCRETE COMPONENT INSTALLATION

14) Idsert and solder the 16 pin IC socket at location;,AQ.
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15) Insert and solder the 40 pin IC socket at location A7. (Do
not install 8080 at this time.)

16) Insert and solder the one 1N914 diode (CR1l) as shown in- the
Assembly Diagram. NOTE: Observe polarity as indicated on the
board.

17) Insert and solder the one 5.1 volt zener diode 1N751 (Z1l) as
shown on the Assembly Diagram. NOTE: Cbserve polarity as indi-
cated on the board.

18) Insert and solder the one 18 MHz crystal (Yl) as shown cn the
Assembly Diagram.

19) Insert and solder.the one luH inducteor (L1l) as shown cn the
Assembly Diagram.

20) Insert and solder the one 39 pf disk capacitor (C2) as shown on
the Assembly Diagram. -

21) Insert and solder the one 56 pf disk capacitor (Cl7) as shown on
the Assembly Diagram.

22) Insert and solder each of the tsn .1 uf disk capacitors at loca-
tions C4, C6, C8 and Cll through <16, and C18.

23) Insert and solder each of the five 33 uf tantalum capacitors Cl1,
C3, C7, C9 and Cl0 as shown on the Assembly Diagram. NOTE: Observe
polarity as marked on the board.

REGULATOR AND HEAT SINK INSTALLATION

24) Insert and solder the one 78L12 -12 volt regulator cbserving
orientation as shown on the Assembly Diagram and on the board.

25) Bend the leads of the 7805 regulator at 90-degree angles.approk-
imately %" from the bottom edge of the regulator to facilitate
insertion on top of the heat sink.

26) Insert the #6 screw through the regulator and heat sink and
attach washer ‘and nut from the back side of the board. NOTE:
Be sure to hold the heat sink in proper vertical position while
tightening the screw in order to prevent shorting to adjacent
traces. Solder in the 7805 leads.

5 - 12
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Before Installing the 8080 Chip

If possible, before plugging in the 8080A chip, the board
should be inserted in a chassis, the power turned on, and the
the voltage levels checked on the 40 pin socket. Pin 2 should
be ground and pin 11 should be -5 volts. Pin 20 should be +5
volts and pin 28 should be +12 volts. If one of these three
voltages is not correcxz, ascertain the cause and correct it
before plugging in the 8080A chip. When these voltages measure
correctly, the 8080A chip should be inserted carefully into the
40 pin socket (with the board removed and the power off!)

27) Finally insert the 8080A Microprocessor chip in the 40 pin IC
socket located at A7. Orient pin 1 as indicated on the board.

NOTE: The 16 pin IC socket located at A9 is where the front panel
data bus cable plugs into the MPU-A board. :
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CSER GUIDE

The IMSAI MPU-A bcard requires nc jumpers or user optioms
for its use. The board is ready.to functicn after con-
nection tc the back plane arnd the bi-directional bus.
The bi-directional bus liness are provided by 2 lé-con-
ductor cable from the CPA bcard, connected via a lé-pin
DIP plug in location A-10. Verify proper insertion of
this plug (i.e., pin 1 to pin 1) kefore use of the boaxd.

The clock crystal frequency is 18 megahertz, and the

§224 device derivesg from this 18 MHz signal the necessary

2 MHz two-phase non-overlapping system clock. These

2 MBz clocks are brought out onto the back plane for use
by other system boards. The board must be used with an
8080A chip as the 8030 chip is not compatible with the
8224 clock generator. Information on the timing of the
icgic signals and the description of the 8080A instruction
set can be found in the Intal 8080 Micro Ccmputer Systems
User's Manual.
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