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22K %w 5%
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4.7K w 5%

101020
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101927
101925

100326
100352
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102806
100705

CO Nt ot b b U

7

ag 5

6-32 x 3/8" Screw
4-40 x 3/8" Screw
6-32 Nut

4-40 Nut

##6 Lock Washer
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Heat Sink (large)
24 Pin Sockets
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1
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8800 PMC PC Board
Manual

Card Guides
100-Pin Connector
6-32 x 3/8" Screw
4-40 x 3/4" Screw
4-40 Nuts

#4 Lock Washer

100925
100908
100933
100932
100942
100941
101870
102105

100183
101530

101714
101864
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100941
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Theory of Operation

INTRODUCTION

The 88-PMC is a Programmable Read Only Memory (PROM) card, capable
of providing up to 2K bytes of PROM memory using either the 1702
or 1702A type PROMs (8_bits by 256 bytes per PROM).

The card is designed with provisions for switching the Vgg power
supply to reduce unnecessary power consumption, and it may be set
for 0 to 3 wait states to accommodate different speed devices.

All of the logic on the card is standard 7400 series TTL, except
ICs I, L & K. ICs I & L are gquad 2-input NOR gates with high noise
immunity hysteresis inputs. IC K is a 6-bit comparator with the B
inputs being high noise immunity bus inputs, and the T inputs being
standard TTL.

There are four major functional blocks of circuitry on the PROM
card:

A) The Address Decoding Circuit

B) The Vgg Switching Circuits

C) The PROMs

D) The Wait Circuitry

NOTE: References to integrated circuits shown on
the schematic are made by letter to indicate
the particular IC and by number to indicate
a specific pin on the IC. For example "IC M-6"
refers to pin number 6 on IC M.

Reference to a specific gate in an IC will be
‘made by giving the letter of the IC followed
by all of the pin numbers associated with that

- - gate, the output pin being the last on=e. For
example, the first NAND gate of IC M (7400)
would be "IC M (1,2:3)".

The schematic itself is drawn with input signals
entering on the left and output signals exiting
on the right. The boxed numbers keside the sig-
nals refer to the pin numbers on the 8800 bus.

The following four sections describe the circuitry operation for
the four major functional blocks of circuitry listed above. Refer
to the schematics on pages 8 & § as necessary to follow the text.

88-PMC



ADDRESS DECODING

The 88-PMC deccdes a 16 bit address in three phases as follows:

A) Decodes the 5 most significant address bits (AlS-aAll)
to select a particular memory card.

B) Decodes the next 3 address bits (Al0-A8) to select a
particular PROM on the board.

C) Decodes the 8 least significant address bits (A7-A0)
to select a particular byte in the selsctad PROM.

A) The upper five address bits are decoded by IC K, a six bit
comparator (DMB813l) with the sixth bit not used. The address lines
from the 8800 bus are tied to the B inputs of IC X. The T inputs
may be patched to either ground (logic 0) or Veg (logic 1) using
the address patching jumpers Il through IS and All-Al5 & All-AlS.

When the address lines AlS-All on the B inputs beccme identical
with the bit patternm patched on the T inputs, the ocutput line from
IC X (K-9) will go active (low). This low signal is defined as

Board Select (BS) and indicates that the particular card has been
sele:tad.

B) The address bits AlO-A8 are decoded by IC J (74154), a 4 line
to 16 line decoder wired for 3 line to 8 line decocding.

The 8 output lines of the decoder (IC J) drive the Chip Select (Cs1-
CS8) lines of the eight PROMs (IC A-IC H). This is used to select

a particular PROM on the card. The 8 lines are alsoc used to driwve

the Vgg switching circuits which will be discussed in the next sec-
ticn of this text.

<) The 8 least significant address bits (A7-A0) go directly to
each of the PROMs in parallel. The decoding hers, to a given byte
cn the selected PROM, is dome by the PROM itself.

The final step in decoding is to enable the tri-state data drivers
(ICW & IC V) which drive the input data bus lines (DIO-DI7) to
the processor. The BS signal alone is not sufficient to enable
the data drivers since it will be active if either the card is the
one selscted or if a coincident address input/cutput device has
been selected.

To insure that the card has actually been selected, the logical
product of BS & SMEMR is used. SMEMR is the 808C status signal -
which indicatas the current machine cycle is a memcory r=farence
cycle and not an I/0 cycle. The active low enabling sicnal to
the data drivers (V-1,W-1) is defined as Gl. Gl is generated by -




VGe SWITCHING

Both the 1702 and 1702A PROMs have a power down option that can be
used to reduce the amount of current drawn from the -9 volt power
supply. This feature is implemented by switching the Vgg supply
voltage to the PROMs between -9 volts for an "on" state to +5 volts
for an "off" state. The current (Ipp) is reduced from 30-50 ma/PROM
when in the on state to 5-10 ma/PROM when in the off state. This
switching reduces the -9 volt current drain by as much as 80%.

The Vgg switching circuitry is set up to drive the PROMs in pairs.
This allows only one pair of PROMs on the card to be in the "on"
state at any one time, except for a slight possible overlap during
the transition from one pair to another.

The switching is accomplished using a simple two transistor switch,
or non-inverting level shifter, with associated components. There
are four of these switching circuits on the card, each being iden-
tical. The first of these circuits, for PROMs A & B, is shown below
reproduced with a slightly different component orientation f£rom the
schematic. The remaining three circuits are the same except for the
particular PROMs they control.

—»+ 5 VOLTS

o

> VGG (A&B)

TYPICAL Vgg SWITCHING CIRCUIT RS

2 »-9 VOLTS

838-PMC 3



The input to the circuit is the "diode and" product of the first
two chip select signals (CSl1 & CS2) generated by IC J. The output
is tied to the Vgg input on the first two PROMs (IC A-16 & IC B-16).

When either CS1 or CS2 goes low (indicating either the first or
second PROM has been selected), Ql will turn on and cause Q2 to be
tumed on. When Q2 tumms on, Vgg (A & B) will be pulled to -9 volts,
tuming on PROMs A & B. Otherwise, Vgg (A & B) will be held at +5
volts through resistor R3. The cther three switching circuits cen-
trol Vgg for the remaining PROMs in the same manner.

Tyrical turn-on time for the circuit is less than 30 nano—-saconds.
Typical turn=-coff time is roughly 3 micro-seconds, including the
rise time. The turn-on time is fast encugh that the overall access
time is not affectsd. The turn-off time is slow enough to allow
for momentary changes on address lines A8-Al5 without completely
turning off the PROM then in use. This might occur in such cases
as an INP or OUT instructicn being performed, or another board be-
ing momentarily addressad.

)

DROMS

The 88-PMC is designed for use with both 1702 and 17022 type PRCMs..
These two types of PROMs are intarchangaable once they have been
programmed. The PROMs themselves, however, are not an inherent
part of the kit and must be purchased separately from MITS or sup—-
plied by the user.

The PROM card can holéd up to eight PROMs, each containing 256 bytes
(& bits per byte). IC A is the first 256 bytes, IC B the second
256, and so on through IC H. This allcws a maximumn of 2048 bytes
of PROM memory per 88-PMC.

The PROMs are connected to the rest of the card as follows.

The lower 8 address lines are bussed to all of the PROMs in varal-

lel. This allows access to any of the 256 bytes within each PROM.

The 8 ocutput data lines are also paralleled to the data bus drivers
(ICV g ICW).

The data output lines from the PROMs are tri-stated while the Chip
Select (CS, pin 14) input to the PROMs are high. When the card is
selected, IC J will select one of the 8 PROMs by pulling its CsS
line low. This will un-tri-state the output drivers for that par-
ticular PROM, allowing it to drive the data drivers.

Pin 24 on the PROMs is tied to the -8 volt supply. Pin 18 on the
PROMs is tied to the Vgg power supply switching circuits discussed
previously. The remaining pins are tied to Ver (+5 volts).

More specific information on PROMs supplied oy MITS will be surrlied
with the FPXOMs themselves.




WAIT CIRCUITRY

The wait circuitry provides for synchronization of the 8080 CPU
with different speed PROMs. This is accomplished by allowing the
card to insert from O to 3 wait states to each machine cycle in
which it is accessed. '

In general, the following table will apply; where Tp~ is the total
access time for the PROMs being used:

Tac S .Sus use 0 wait states (J6-§Z': J7—§Eﬁ
.5us < Tpc S 1.0us use 1 wait state (36-QA : J7-QB)
1.0us < Tac 5 .15us wuse 2 wait states (J6-QA : J7-OB)

1.5us < Tpe < 2.0us use 3 wait states (J6=QA : J7-0B)

The wait circuitry consists of a ripple counter (IC T), an R-S
flip-flop (1/2 of IC M) which controls the PRDY line, and the SET=-
RESET gating to the flip-flop.

f At —
If the input signal on IC M-l is defined to be SET and the input
signal on IC M-5 is defined to be RESET, then the gating done by
IC P generates the following logical functions:

(Where ¢« = logical AND & + = lcgical OR)

SET = §1 » PSYNC e BS Where: §l is the Phase 1 clock
- from the 8800 bus (#25),
PSYNC is the machine cycle
sync pulse from the 8800
bus (#76) and BS is the
Board Select signal from
IC K on the card.

RESET = Rl + R2 + R3 Where: Rl is the input signal on
IC P-1, R2 is the input sig-
nal on IC P-13 and R3 is the
input signal oa IC P-2;

N And: RL=J6# J7 » QL Where J6
& J7 are the patching jumpers
to the ripple counter.

R2 = SMEMR Where SMEMR is
the 8080 status signal indi-
cating a memory reference
cycle, input from the 8800
bus (#47).

88-PMC



R3 = POC_+ PRESET _ Where POC
is the Power—-On-Clear signal
input from the_ 8800 bus (#99)
PRESET is the RESET signal in-
put from the 8800 bus (#75).

Te follewing description refers to both the schematic
and the Wait Circuit Timingy Diagram, page 7.

If the particular card has been selected, BS will be true and a
SET pulse (coincident with but invertsd from §l) will be trans-
mitted to the R-S flip-flop (IC M-l). When the flip-flop sets,
Q on IC M=6 will go low and Q on IC M=3 will go high, releasing

the clear input to the ripple counter (IC T-2 & T-6).

As scon as Ei'goes active (low) enabling IC W, the E'ouxput will
be transmitted throuch IC W (14:13), causing PRDY to be pulled
low. This causes the 8080 CPU to enter a series of wait states
(.S5us each) until PRDY is releasad.

Since BS is true (high), clocking pulses ares being supplied to
the input of the ripple commter (IC T-1 : Clock= BSe§2); since
the clear input has been released, the ripple counter will start
to comt. It will continue to count until, according to how J6
& J7 are patched, the gate IC ? (9,10,11:8) transmits J1 as a
RESET pulse to the flip~-flop. When the flip-flop resets, PRDY
is released and the counter is stopped by pulling the clear in-
put low. .



WAIT CIRCUIT TIMING DIAGRAM
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INTEGRATED CIRCUIT INSTALLATION

.To prepare ICs for installation:

Referring to the coapconent layout,
ramove the IC with the correct part
mmber frem its holder, If there
are any bent pins, straighten them
with a needle-ncse pliers. Ensure
that you cheose the IC with the
correct part mumber as you install
each cne.

All ICs are daraged easily and should
be handled carefully. Always txry to
hold the IC by the ends, touching the
pins as little as pessible.

All ICs must be criented so that the
notched end is toward the end with
the arrcwhead prd on the board.
Pin 1 of the IC should correspoend
with the pad marked with the arrow-
head. If the IC does-not have a
notch cn cre end, rafer to the IC
marual for the identification of
Pin 1.

Install the ICs according to the
following preocedure:

1. After the IC is correctly oriented,
start the pins cn cne side of the
IC into their respechive holes cn
the silk-screened side of the PC
board. DO NOT PUSH THE PINS IN
AlL ™E 'RY. If you have 4iffi-
culty getting the pins into the
holes, use the tip of 2 small
scrawcriver to guide them.

2. Start the pins cn the other side
of the IC into their holes in
the same memner. When all of the
pins have been started, set the
IC into place by gently rccking
it back and forth until it rests
as clcsely as pcssible to the
board. After you are certain
that the IC is perfectly straicht
and as close to the bcard as pos-
sible, tape it in place with a
piece of masking tzpe.

+n

3. Turmn the board over and solder

each pin to the foil pattern on
the back side of the bcard. BEe
sure to solder EACH pin, and be
careful not to leave any solder
bridges.

4. Tum the board over again, and
remove the piece of masking
tape.

Refarring to the campcanent layout -

and the illustrztion on this page,

use the following procedurs o in-
stall each socket.

1. Becaztainthatthescd:etpins
are straicht. If any of the pins
ars bent, CAREFULLY stwaighten
them using needle-nose pliers.

2. Set the socket into place and
secure it with a piece of mask-
ing tape.

3. Tum the bcard over and solder
each pin to the foil pattern of
the back of the board. Ee surs
that EACH pin is scldered, and
be careful not to leave any sol-
der bridces.

4., Tum the beoardé over again, and
remove the masking t=are.

Install zll 8 sockets in this mamner.



JHe-88

IC Installation - () IC s = 7404

( ) A through H install 24-pin sockets () IcP = 7410
() IC J = 74154 () IC M= 7400
() IC I = 8836 () IcT= 7473
() IC K = 8131 o ()ICV=8'I;97
() IC L = 8836 () IC W= 87197
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RESISTOR INSTALLATION

There are 28 resistors to be installed
can the 8800 PROM Board.

NOTE: Resistors are color coded accord-
ing +o their value. The resistors in
your kit will have four or possibly five
bands of color. The fourth band in both
cases will ke gold or silver, indicating
the tolerznce. In the following instrue-
ticns we will ke concermed only with the
three bands of color to cne Sice Of the
gold or silver band. Ee sire to match
these threse bands of color with those
called for in the instructions as you

- Using needle-ncse pliers, bend the lesads
of the following resisitors at right an-
gles t ratch their respective holes on
the FC board. (see corcnent layouk)

WTE: All resistors cn the PROM Board
mzay te either 1/4 or 1/2 Watt unless
notad o‘:l*:erwz.se.

() Instzll each resistor into the ccr-
ract noles an the silk-screened
sids of the PC bcard.

( ) BEolding the resistor in place with
cne hand, turn the board over and
bend the two leads slightly outvarc.

() Solder ths lesds to the foil pattern
cn the back side of the board; then
clip off any excass lead lengths.

Referring to the campcnent laycat, in-
stall the r=weining resistors in the
same manner. Be sure you have the cor-
r=ct color-ccding for each one as you
install them,

NOTE: Save the compcenent leads that
vou clip off for use later in tne as-
smh'ly prrfdﬁvve,

14
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() R4, R9, R4 & R19 are 4.7K-ohm (yellow-

& Resistor Installation violet-red)
2 () Rl, R6, R11l, R16, R24 & R25 are 220- () R5, R10, R15 & R20 are 470-ohm (yellow-
ohm (red-red-brown) violet-brown)
() R2, R7, R12 & R17 are 680-ohm (blue- ( ) R21, R26 & R27 are 1K-ohm (brown-black- ;
grey-brown) red) l
() R3, R8, R13 & R18 are 10K-ohm (brown- ( ) R22 & R23 are 22K-ohm (red-red-orange),

black-orange)
() R28 is 1K-ohm (brown-black-red)
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CAPACITOR INSTALIATION

There are 40 ceramic disk capacitors and
4 electrolytic capacitors to ke install-
ed cn the 8300 PRCM Bcard.

Refer to the campenent layout and in-
cording to the following procedure.

() Choose the capacitor with the cor-
rect value as called for in the in-
stzuctions. Straighten the two
leads as necessary and kend them
to fit their respective holes on
the PC beard.

() Insert the czpacitor into the cor-
ract holes from the silk-screened
side of the board. Push the capaci-
tor down wntil the ceramic insula- .
tion almost touches the foil pattern.

( ) Eolding the capacitor in place, tum
the board over and bend the two leads
slightly outward.

() Solder the two leads to the foil
patterm cn the back sicde of the
board; then clip off any excess
lead lengths.

Tnstall all of the ceramic disk capaci-
tors in this mermer. Be swre that you
have the correct value cazpacitor as you
install each cne.

me four electrolytic capacitors for
the PSCM Beaxd have polarity require-
rants whnich must be noted before in—
stallation. These contained in your
it may have cne or pessibly two of
+hree types of polarity markings. To
Gatermine the correct orientation, lcok
for the foliowing: (ses drawing above
zight)

Crne tvee will have plus (+) signs cn the
pesitive end; another will have a kand
or a grecove arowné the pesitive side in
addition to the plus sicns. The thixd
ype will have an arzow can it; in the tip
of the arrow thers is a negative (=) sicn
and the capacitor must be oriented so the
arrcw Toints to the negative polarity
sice.

18

ELECTROLYTIC
CAPACITOR

Peferring to the campcnent layout, in-
stall the electrolytic czpacitors on the
board.

() Bend the two leads of the capacitor
with the correct value at right an-
gles to match their respective holies
cn the board. Insert the capacitor
into the holes cn the silk-scrssned
side of the bcard. Be sure to align
the positive polarity side with the
"+" signs printed on the bcard.

( ) Bolding the capacitor in place, tum
the bcard over and tend the two leads
slightly cutward. Solder the leads
to the foil pattern and clip off any
excess lead lengths.

() Install the remaining electrolytic
czrpacitors in the sam= mamner.

ae Sums
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Disk Capacitor Installation

( ) C1 through C8 are 20pf

() C9 & Cl0 are .00luf

() C12 & Cl4 are .1uf-12v or 16y

() C15 is .luf-50v

+ CI3

+ cu

MITS 8800 PROM BD. REV-|

( ) C17 is .luf-16v or 12v

() SC capacitors (26) are .luf 12y Qr léy

Electrolytic Capacitor Installation

() Cl11, C13 & C18 are 35uf-16v

() Cl6 is 10uf-25v

VR-2




DIODE INSTALLATTION

There are ten 1N914 dicdes to be in-
stalled cn the 8800 PRCM Board.

NOTE: Diodes are marked with a band an
cne end indicating the cathode end. The
dicde must be oriented so that the end
with the band is towards the band print-
ed cn the btcaxd when being installed.

() Refarring to the comporent layout,
bend the leads of dicds D1 (1N914)
at right angles +o match the cor-
rect holes cn the beard.

() Insert the dicde into the corrsct
holes f£rom the silk-screensed side
of the board. Turn the koard over
and kend the two leads slichtly
outwarc.

VR

MITS 3800 prom 38, RgY-;

.

( ) Solder the lsads to the foil pattern
on the back side of the board; then
clip off any excess lead lengths.

Install the remaining IN914 dicdes in
the same manrer. Be sure that the band
an the dicée is aligned with the band
printad on the board as you install them.
Failure to orient these dicdes corzectly
may rasult in permmanent damage to your
mit.

Save dicde leads for latar use.

NOTE:

Diode Installation

( ) DL through D10 are INS14

VR-2




TRANSISTOR INSTALLATION

There are 8 transistors to be in-
stalled on the 8800 PROM Board, 4
PN2907s (PNP) and 4 2N4410s (NPN).

Read the following procedure carefully,

and be sure you use the correct tran-
sistor in each position.

1.
its shape and the position of its

three leads. Transistors are semi-

circular with cne flat edge. The
three leads of the transistor,
base (B), emitter (E), and col-
lector (C) are positicned as in
the following illustration.

Note that when you are leoking at
the flat side of the transistor
with the leads pointing downward,
the emitter is tc the left of the
base or center lead and that the
collector is to the right of the
kase lead.

Before installing transistors, note

3. Insert the transistor frcm the
silk-screened side of the board,
being careful that the base lead
fits easily into its hole. The
emitter and collector leads should
fit into their respective holes
without bending. Nane of the
leads should cross over each other.

4., Holding the transistor in place,
turn the board over, and bend the
three leads slightly outward.

5. Solder the leads to the foil pat-
tern on the back side of the
board. Clip off any excess lead
lengths.

Install transistors Ql through Q8 (see
component layout) according to the above
procedure.

Board Mcdification

There ars two sets of transistor pads
to the right of resistor R21, Jjust
belcw the socket for IC C, which are
not indicated on the silk-screen.

The emitter and collector pads on
both of these must be jumpered to-
gether.

Using the diode leads saved earlier,
refer to the drawing below and in-
stall these two jumpers.

JUMPER THESE
TWO PADS

The correct hole for the emitter

is on the camponent layout. Orient
the transistor so that the emitter
aligns with the correct hole on

the becard. BRend the center lead
slightly, toward the flat edge,

so that it lines up with its hole
cn the board.

88-PMC
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Transistor Installation
() 91, 03, Q5 & Q7 are EN2907 or PN2907 (PNP)

() Q2, 94, 06 & QB are 2M4410 (MNPN)

88-FMC



TRANSISTOR IEENTIFICATION CHART

-
[

|

7,
FLAT FLAT

En2907* wPF-108 Tisss oi3T2 sTasor
cs443s sT98
cS4439 MPE-111 Tis 52 aneozs s38473
€S4437 . 2N8210
cs4410 \
2N4250 2N4410
I | ENA410
PN2907
2N29G7
EN2907*

IN THE ILLUSTRATION ABOVE THE OUTLINE OF EACH TYPE OF TRANSISTOR IS
SHOWN OVER THE PADS ON THE CIRCUIT BCARD WITH THE CORRECT DESIGNATION
FOR EACH OF THE THREE LEADS. USE THIS INFORMATION TOGETHER WITH THE
INFORMATION IN THE ASSEMBLY MANUAL FOR THE CORRECT ORIENTATION OF THE
TRANSISTORS AS YOU INSTALL THEM.

THE FOLLOWING IS A LIST OF POSSIBLE SUBSTITUTIONS: IF ANY OTHERS ARE
USED YOU WILL RISK DAMAGING YOUR UNIT:
2N4410 = EN4410 = (CS4410 = CS4437, CS4438, TIS98, ST98, $38473 ({PN)
EN2907 = 2N2907 = PN2907 = ST2907, CS4439 (PNP)
WHEN MAKING SUBSTITUTIONS, REFER TO ThE ILLUSTRATION TO DETERMINE THE
CORRECT ORIENTATION FOR 1HE THREE LEADS.

*Configuration of the leads on EN2907 may vary.
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VOLTAGE REGULATOR INSTALLATION

There is cne 7805 regulator and cne
7SM08 ragulator to be installed en
the 88C0 Board.

() Set the 7805 (VRS) in place on
the board and align the mounting
holes.

() Use a pencil to mark the point cn
each of the three leads where they
line wp with their respective holes
cn the board.

( ) Use nesdle-nose pliers to bend each
of the three leads at a richt angle
cnﬂzepcm‘csmereycumdetm
pencil marks.

NOTE: Use heat-sink grease when in-
ing these comenents. Apply the

gr=ase to all surfaces which care in

centact with each other,

() Referring to the drawing, set the
regulator and heat sink in place an
the silk-scr=ened side of the boaxd.
Secure them as shown, holding the
requlator in placs as you tighten
the nut t© keep from tm.st:..;g the
leads.

() Tixm the board cver and solder tae
three leads to the foil patkterm on
the back side of the board. BRe sure
not to leave any solder bridges.

() Clip off any excess lead lengths.

() Install the VR-2 in the same man-
ner; except, thers is a mica in-
sulating washer and shoulder wash-
er to be installed. Different
hardware is also used. (see
drawing on right)

NOTE: This regulator must be en-
tirely insulated from the board.
If an ohmmeter is available, use
it to be sure there is no short.

SHOULLER WASHER

$4-40 x 1/4"
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Woltage Regulator Installation

() VR-1 is a 7805

() VR-2 is a 79M08 or IM 320 T
install mica insulator with VR-2

83-PMC

MC 7805
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NCIE: There are several camponent
pads, both silkscreened and unsilk-
screened, on this board which are not
0 be used. Do not do anything with
these. Ignore any pads not referred
to specifically in the instructions.

Install SW1 according to the follow-
ing instructions:

1. Start the pins on cne side of
the switch into their respec-
tive holes on the silkscreened
side of the board. Do nct push

the pins in all the way. If ycu

have difficulty inserting the

pins into the holes, guide them
with the tip of a snall screw-
driver.’

2. Start the pins on the cother side
of the switch into their holes
in the same mamner. When all of
the pins have been started, vush
the switch into place by gently
roecking it back and forth until
it rests as close as possible to
the bcard. Secure in place with
a piece of masking tape. ’

3. Scléer each pin to the foil pat-
tern on the back of the board.
Be careful nct to leave any
soléer bridges. Clip cff any
excess lezd lengths and remove
the tape.
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MEMORY ADDRESS SELECTION

There are several switch settings to be made on the 8800 memory
boards for selecting the starting address for each board.

Tne starting address for each individual board is entirely optional
within a few limitations. With only a single memory board in your
system there is no problem, as long as the starting address seiected
in noted and takan into account when programming.

When more than one memory board is in the system, the saquence of
starting addresses becomes critical. This is especially true when
combining 1K and 4K boards in the same system. The important aspect
in this case is to be sure that the individual blocks of memory cn
each board follow each other sequentially. There should be no agaps
between the last address of one board and the starting address of

the next.

i



The starting address of the 88-PMC board is selected by setting the
five address switches according to the following chart. Each switch has
two positions allowing selection of either the true address (A11-A15) or
the complement address (A11-A15) for each of the five upper address lines.
Ses Figure 1. By selecting the appropriats combination of switch settings,
the starting address of the board may be selected in 2K (byte) increments

ds shown in the chart.

FYES C] AlS
R - Als
PR - A2
T = A12
T o |an
~ STARTING ADDRESS =i,
Decimal ,0ctal
0 0 ATé AT¢ X137 A2 AT
2048 4000 - AI5 AI§ AT7 ATZ AN
4096 10000 Al Al¢ AT3 A2 ‘A:TT
6144 14000 s ATF AT3 A12 ANl
8192 20000 ATs AT¢ A13 ATZ ATT
10240 24000 A5 Al A3 ATZ AN
12288 3co00  AT5 AT A13 Al2 ATT
14336 34000 A75  Ald A3 A12 AN
15384 20000 Al3 Al4 AT3 ATZ AT
18432 44000 A5 A4 A3 ATZ AN
20480 £0000 AT Al4 _ATZ  Alz  ATT
22423 54000 A5 A4 AT A2 AN
24376 60000 A5 A4 A13 AIZ AT
25624 64500 A5 A4 A3 ATZ AT
73 33-7MC



Decimal Octal
28672 70000
30720 74000
32768 100000
34816 104000
36864 110000
38912 114000
40960 120000
43008 124000
45056 130000
47104 134000
49152 140000
51200 144000
53248 150000
55296 154000
57344 160000
59392 164000
61440 170000
63488 174000

88-PMC

A15
A15
A15
A15
Al5
A15
A15

AlS

A15
A15

Al5
A15

Al4 A3 A12
Al4  A13  Al2
AT AT3 AT2
ATé4 R13 AIZ
RTd AI3 A2
ATd AT3  Al2
A4 A3 A2
AT¢ A3 ATZ
A4 A13  A12
AT A13 A2
A4 AT3 A2
A4 AT3 A2
A14  AT3  Al2
A14 AT3 A12
Al4 A3  AT2
Al4 A3 A2
Al4  A13  Al2
Al4  A13  AI2
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