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PROM MEM CARD 

PARTS LIST 

JANUARY, 1976 

Bag 1 Bag 5 

1 7400 101020 1 6-32- x 3/8 11 Screw 100925 
l 7404 101022 l 4-40 x 3/8 11 Screw 100908 
1 7410 101024 1 6-32 Nut 100933 
1 7473 101027 1 4-40 Nut 100932 
1 DM 8131 101109 1 1i6 lock Washer 100942 
2 DM 8836 101110 1 114 lock Washer 100941 
2 8T97 101040 2 Heat Sink (large) 101370 
1 74154 101035 8 24 Pin Sockets 102105 
1 7805 101074 
1 79M>8 with 101111 

Mica and Shoulder washer MISC: 

Ila~ 2 1 8800 PM:: PC Board 100133 
1 Manual 101530 

2 22K ~..., 51.. 101933 
4 lOK ~ Si. 101932 
4 4.7K ~ 5% 101930 BAG 6 
4 lK ~ 5% 101928 
4 6~0 }p 5% 102099 2 Card Guides 101714 
4 470 ~ 5% 101927 l 100-Pin Connector 10186'4 
6 220 ?a-w 5% 101925 4 6-32 x 3/8" Screw 100925 

2 4-40 x 3/4" Screw 100938 
2 4-40 Nuts 100932 

Bag 3 2 #4 Lock Washer 100941 

3 33 uf 16v' 100326 
l 10 uf 25v 100352 
29 .1 uf 12v 100348 
1 .1 uf 50v 100312 
2 .001 uf 16v 100328 
8 20 pf lkv 100334 

Bag 4 

4 EM2907 102804 
4 2N4410 102806 
10 IN914 100705 

88-PMC ii 
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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 l702A 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 quad 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 

~: 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. 

P~ference 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 ons. For 
example, the first NANO gate of IC M (7400) 
would be "ICM (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 beside the sig­
nals refer to the pin numbers on the 8800 bus. 

The following four sections describe t.~e circuitry operation for 
the four major functional blocks of circuitry listed above. Refer 
to the schematics on pages 8 & 9 as necessary to follow the text. 

88-?MC 



ADOESS DECODING 

'rhe SS-PMC decodes a 16 bit acld:ess in three phases as follows: 

· A) Cec:odes the S moat significant addl:ess bits (AlS-Al.l) 
to select a particular memory c:ard. 

B) Oecodes the next 3 address bits (A10-A8) to select a 
part:ic:ular PR:>M on the board. 

C) Decodes the a least significant address bits (A7-AO) 
to select a partic:ula.r :byte in 'die selected P~M. 

A) '?he upper five add:ress bits a.re decoded by IC I<:, a six bit 
c:cmparator (DM813l) with the sixth bit not used. '?he address lines 
f%Om the 8800 bus are tied to the s inputs of IC IC. 4I'he T inputs 
may be patched to either g:omd (loqic: 0) or Vee (loqic: l) using 
the address patc.b..inq jumpers Il thJ:t>uqh IS and A1l-Al5 & All-AlS. 

When the address lines AJ.S-Al..l on the B inputs become identical 
with the bit pattem patched on the 'l' inputs, the output line f:cm 
IC K (X-9) wiJ.!...c;rc active (low). '!!his low signal is defined as 
Board Select CBS) and indicates that the particular card has been 
selec:tad. 

B) The address bits AlO-AS an d.ecoded by IC J (74154), a 4 line 
to 16 line decoder wired for 3 line to a line decod.inq. 

The 8 output lines of the decoder (IC J) drive the Chip Select (CSl--CSS) lines of the eiqht Pta!s (IC A-IC H). This is used to select 
a partic:ular P~M on the card. 'l'he a lines a.re also used to drive 
t.~e VGG switc:hinq cirr:i:its which will be discussed. in t;ne next sec-
tion of this text. · 

C) '?he 9 least significant add:ress bits (A7-AO) qc directly to 
each of the PmMs in parallel. The dec:odinq here, to a give.."1 byta 
on t.~e. selected PmM, is done by t.'le PROM itself. 

'l'he final step i."l decod.inq is to enable t."le t:ri-state data drivers 
(IC W & IC V) whic.~ ~ve the input data bus lines (DIO-OI7) to 
the processor. 'l'he BS signal alone is not sufficient to enable 
the data drivers since it will be active if either the card is the 
one selected or if a coincident address input/output device has 
been selected. 

To insure t...'lat the card has actually been selected, t.'le loqical. 
product of BS & SME...'ill is used. SMEMR is t...11.e SOSO stati::.s signal 
which i.~dicates t.11.e cur:re..~t mac.~ine cycle is a memory rsference 
cycle and not an I/O cycle. 'l'he active l~ en~linq signal to 
t.11e data drivers (V-1,W-l) is defined as Gl. Gl is qe.."'le:rated :Oy . 

_______ . gat:1:nq as and SMEM-~ toc;et."le?: __ at IS: M < 9, 10: a) • 



VGG 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 (Ion> is reduced from 30-50 ma/PROM 
when in the on state to 5-lO 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 
t.l:.e tra.'lsi tion from one pair to another. 

The switching is accomplished using a simple two transistor switch, 
or non-inverting level shifter, with associated components. Th.ere 
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 from the 
schematic. The remaining three circuits are t.l:.e same except for the 
particular PROMs they control. 

__ __,.dl--__ ..,_ __ ......, + 5 V 0 LT S 

RI R3 

Dl R2 -CS I 

D2 Cl ------.... VGG (AaB) 

-CS2 
C2 

TYPICAL VGG SWITCHING CIRCUIT 

~ 

'----___...__,_., _ 9 V 0 LT .:_J 
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'rhe input to the c:irc:uit is the "diode and" product of the first 
two chip select signals (CSl & C$2) generated by IC J. 'l'he output 
is tied to the VGG input on the first two PROMs (IC A-l6 & IC B-16). 

When either csr or CS! goes low (indicating either the fiJ:st or 
second PmM has been selected), Ql will tum on and cause Q2 to be 
tu::ned on. When Q2 tu:::ns on, VGG (A & B) will be pulled to -9 volts, 
tuminq on PROMs A & a. Otheraise, VGG (A & B) will be held a.t +5 
volts throuqh resi.stol:' R3. 'l'he ot!:utl:' th-""Ele switching c:iri:;uits c:cn­
t:rol VGG for.the reinaining PROMs in the same manner. 

Typical tum-on time for the c:ircui t is less t.~an 30 nano-seconds. 
Typical tu:n-off time is rouc;hly 3 mic:o-seconds, including the 
rise time. 'l'he tm:n-on time is fast enough that the overall access 
ti.me is not affected. 'l'he tm:n-off time is slow enough to allow 
for momentary changes on address lines AS-AlS without CQmpletely 
tuminq off the PPOM then in use. 'rh.is might occi:ir in suc:h eases 
as an !NP or OO't' inst--uc:tion being perfomed, or another board be­
ing momentarily addressed. 

The 98-PMC is designed fo:: use with both l 702 and l 702A type PRCMs •. 
These t't'10 types of PROMs are intercllanqeable once they have been 
proqra.m:ned. The ?ROMs themselves, however, are.not an inherent 
pa.rt of the kit and must be purchased separately from MITS or sup­
plied by the user. 

'l'he PROM card can hold u-p to eight PRO?l'.s, eaeh ccntai.:li."'lq 256 bytes 
(8 bits pe:r byte). IC A is the first 256 bytes, IC B th.e second 
256, and so on through IC H. This allows a maxi:num of 2048 bytes 
of PROM memory pe:r SS-PMC. 

The PRC!'.s are connected to the rest of the card as follows. 

The lower 8 address li."les are bussed to all of the PROMs in paral­
lel. This allows access to any of the 256 bytas within each PRCM. 
The 8 out;,m.t data li."'les a.re also paralleled to the data bus dri~rers 
(IC V & IC W). 

The data_£utput l.L-,,es from th.e PBOMs are tri-stated while t.~e C."lip 
Select (CS, pin 14) input to t.~e PF.OMs are high. When the card i.s 
selected, IC J will select one of the 8 l?RC~.s by pulling its Cs 
line low. This will un-tri-state t.~e output drivers for t."lat par­
ticular PPDM, allowL""lg it to drive t."le data drivers. 

Pin 24 on t."ie PROMs is tied to t."le -9 volt s•.Jpply. Pin 16 on the 
PROMs is tied to t."ie VGG power supply switching cirC".Jits discussed 
previously. The remai.""ling pins are tied to Vee (+S volts). 

~-tore specific i.'"lfor.nation on PRO.Ms supplied ~y MITS will be supplied 
wit.i. t.'ie P!i!J~Is t.~emselves. 



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 0 to 3 wait states to each machine cycle in 
which it is accessed. 

88-PMC 

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

< -TAC - .Sus use 0 wait states (J6-QA J7-QB) 

.Sus < TAC < l.Ous use l wait state (J6-QA J7-QB) -
l.Ous < TAC < .lSus use 2 wait states (J6-QA J7-QB) 

l.Sus < TAC 
< 2.ous use 3 wait states (J6-QA J7-QB) 

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

, 
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 & + = logical OR} 

SET = ~l • PSYNC • BS 

RESET = Rl + R2 + R3 

' 

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. 

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 O:l IC P-2; 

And: Rl = J6 • J7 • Ql Where JG 
& J7 are the patching jumpers 
to the ripple counter. 

R2 = SMEMR Where SMEMR is 
the 8080 status signal indi­
catL~g a memory reference 
cycle, input from the 8800 
bus 01•47). 

5 



-R3 - POC + Pm!:SET Where POC 
is the Power-On-clear signal 
input from the 8900 bus C #99) 
PRESET is the RESET signal in­
put from the aaoo bus (#75). 

'!!le following desaiption refers to both the schematic 
and the Wait Circuit Timin.; Oiaqram.. paqe 7. 

If t:le particular ca.rd has been seleeted, BS will be t...""'Ue and a 
SE' pulse (c:oincident with but inverted f::om ~l) will be trans­
mitted to the R-S flip-flop (IC M-l). ~'4hen the flip-flop sets, 
Q on IC M~6 will 9'0 low and Q on IC M-3 will go high, releasing 
the clear input to the ripple c:o'!.mter (IC T-2 & T-6). 

As soon as Gr 9"0es active (low) enabling IC w, the Q output will 
be transmitted th:ouqh IC W (14:13), causing PRDY to be pulled 
low. This causes the aoao CPU to enter a series of wait states 
C • Sus eac:h) until PROY is released. 

Since BS is true (hiqh) , clocki."lq pulses are being supplied to 
the i."lput of the ripple ·coi:nter (IC T-l : Clock= BS•~2}; since 
the cl.ear input has been released, t.11e ripple c:ounter will start 
to count. It will continue to count until, according to how J6 
& J7 a.re patched, the gate IC ? (9,10,ll:S) transmits ~l as a 
RESET pulse to the flip-flop. i'."hen 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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. 'lb p..."'"epam ICs for irlstal 1 ation: 

Psferring to the c::om;x:ment layout, 
:a::ttetAa the IC with the o::n:rect part 
num:er fmn its holder. If there 
are m'J l:ent pins I stra:i.9hten them 
with a needle-nose pliet=S. Ensu:r:e 
that you chcose the IC with the 
cor.rect par: ncmter as you install 
each or..e. 

All ICs are ~ easily and shcald. 
l:e handled CL""e.i..4uJ.ly. Always tty to 
b::>ld the IC by the ends, touchinq the 
pins as little as p:ssjhle. 

All ICs must l:e oriented so that the 
notched end is tcwa:rd the end with 
the ar.rowhea.d p?:inted on the board. 
Pin l of the IC shculd o:n:::esccnd 
with the pad I!la.r!.a:d with ti".e az:.cw­
head. If t.~ ·IC d.ces ·not have a 
natch. on or..e end, mfer to ti"..e IC 
orientation Chart inc.lt:ded with your 
manual for t.i.e identj fl catiai of 
Pin l. 

Install the !Cs accordi nq to tbe 
follcwinq prcoaduJ:e: 

1. After t.i.e IC is ccr::ectl.y oriented, 
start t.i.e pins on ale side of the 
IC into t.i.m.r respac'-...i.ve holes on 
the siL1<-screersi side of t.i.e PC 
l:oal:d. 00 rol' J?usa: TEE P!NS IN 
AIL TEE WAY. If you l"..ave diffi­
c-.il. q get"'...inq t.tie pins into the 
1".oles, use t.i.e tip of a srall 
sc:::ewO::i ver to guide then. 

2. Start tr..e pins on t.11e ot.7:r side 
of t.tie IC into t.tieir holes in 
t.i.e same manner. When all of t.i.e 
pins have been star-i..ed, set t.ii.e 
IC into place by gently recking 
it bac.1< az'!..d fo.."t~ until it :r:es"'"...s 
as cloi::iely as possible to t.t.ie 
board. &~ you a..""S ce..~.,, 
t.1iat t.11.e IC is petiec+-...1.y. straight 
and as close to t.~ board as ::os­
sible, tape it in place ·wit.~ a 
piecs of r.:ask.ing tape. 

_,..,_ 

3. T'.:o:n t.tie l::oard over and solder 
ead:l pin to the foil pattem on 
the back side of the boarci. Ee 
sum to solder EACH pin, and l:e 
ca:J:efu1 not to leave any solder 
bridg'es. 

4. T!l:cn the J::oar.i over aqaill, and 
nmcve the piece of masking 
ta;:e. 

Refer.d.nq to the catp:r..ent layout: 
and the illust:.t::ation on this page, 
use the followinq prccedtl?'e to in­
stall each scc.la!t. 

l. Ee ca..~ that the soc.l(et oins 
are straight. If any of the pins 
are bent, ~ stra:i.9hten 
tram usinq needle-nose pile...~. 

2. Set the socket into place and 
secure it with a piece of ·mask­
ing tap!. 

3. T!l:cn t.i.e boaJ::d over and solder 
each pin to the foil patte:rn of 
the back of the l::oam. ae ~""B 
that EACH pin is soldered, and 
l:e careful not to lea:ve arrv sol-
der bridges. -

4. Tl.ll:n the bca:rd over aga:L.-,,, and 
rem:::M: the masking i::aJ;e. 

!.~tall all 8 soc.1<ets in t.1Us ma..iiner. 
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IC Installation -

( ) A through H install 24-pi.n sockets 

( ) IC J = 74154 

( ) IC I = 8036 

( ) IC K "" 8131 

( ) IC L :: 0836 

( ) IC S = 7404 

( ) IC P = 7410 

( ) IC M = 7400 

( ) IC T "" 7473 

( ) IC V = 8T97 

( ) IC W = 8T97 

~ &>'& ... &'9 .,\ &'& .A && " && .. &'tf! .. Ir& .. t¥& -- --...- -...- -- -- -- -- -...- VR·2 
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RESISTOR INSTALLATION 

'l!lem am 2S resistors to be i..'lStalled 
Qll the saoo PKM scam. 

· O'sinq needle-nase pl j ers, !:end tbe leads 
of tbe follcw.i..."'tc; resistQrs at right an­
qles to :catch their msi:ec:t:ive holes on 
tbs I'C 1::oa:rd. (see o:m;cmnt layout) 

?tJtE: All resisters ai the PPa1 Boa..""ti 
r2f l:e either l/ 4 or 1/2 watt till.less 
noted otr .. e:c:wise. 

# 

( ) Install each msi.stor intc tr..e ocr­
rect r..cles ai t.ie silk-screened 
siC.e of tr..e PC boa:cd. 

( ) Eoldi "'.g" the resistor in pl.ace with 
one hand, i::l::l::l t.ie board over and 
l:end t.l-ie two leads slightly out:vard. 

( ) Solder !:!"..a lesds to t.11& foil pat:te?::n 
en t."le bac.tt side of t;.~ l:oa:rd: t.lien 
clip 0££ a.'Tf e."tCSSS lead le.1'1gt."ls. 

Pefe u.:lnq to t.ie cat;xr.ient L=yc:Jt, in­
stall tr.e :ceTaininq re-Sisters in t.~ 
same ma:mer. Ee sure you have tr..e cor­
rect cclor-a::dinq for each one as you 
:L.-istall tr.em. 

NO!"E: Save t.ie cx:JtlCCt'..e.."lt leads t:-..a.t 
you-clip of'! for use later i.'"l tr.e as­
sembly prccedu.."'e .. 
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Resistor Installation 

( ) Rl, R6, Rll, IU6, R24 & R25 are 220-
ohm (red-red-brown) 

( ) R2, R7, Rl2 & IU7 are 680-ohm (blue­
grey-brown) 

( ) RJ, R8, IUJ & Rl8 are lOK-ohm (brown­
black-orange) 

tr VRI 

:0 
A 

J 
i\i 

:: ·o~o"o·o SQ 
JI 

~n ~o:o~O~O ~ 
m 

~ri :: ~oo~oo GND M4 8 >.n 

:0 ~o~oo~o "·o m 

0 ~ 

~ 8800 PROM BD. REV-I 

l 

0 

( ) R4, R9, IU4 & IU9 are 4.7K-ohm (yellow­
violet-red) 

( ) RS, IUO, Rl5 & R20 are 470-ohm (yellow­
violet-brown) 

( ) R21, R26 & R27 are lK-ohm {brown-black- i 
red) 

( ) ·R22 & R23 are 22K-ohm (red-red-orange), 

( ) R28 is lK-ohm (brown-black-red) 

!!! 

I 
VR·2 

Do 0 F G .,._ Q(J) ~~ 

o : ··aoo .. ~. v 
T ... 
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so QA 
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M "'"' go ·:o~ono ~o~o~ 00 800l)(l 
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8Q~O~if05~ 



CAPACITOR INSTALLATION 

There are 40 ceramic disk caPacito:cs and 
4 electmlyt:ic capacitors to-l::e install-
ed. on the 8800 PECM Soard. 

Refer to t.~ cariponent layout and in­
stall tba cm:amic disk ca:pa::itors ac­
col:dinq tc the fcll.ar.inq procedu:e. 

( ) Olcose tbe capacitor with the cor­
rect value as cal led fer .in the in­
structions. Straighten the two 
leads as ne<::eSSal:Y and l::e.."ld then 
to fit t.~ resp!Ctive holes on 
t..i.:e PC board. 

{ ) !nse...14: the capaci:tcr into the cor­
rect holes fran tr..e sil.'lt-screened 
side of t.tie boa:r:d. Push the cacaci -
tor dcwn until tbe eeramic insuia- . 
tion ·a.Jm::>st t:.cuCles the foil pati""...ezn. 

( ) Ho1djnq the cspad.tor in pl ace, tw::.l 
the l:oa..""ti over and l::end t.~ t~ leads 
slightly out:..1a:rtl. 

( ) Solder t..7a two leads to t:-..e foil 
pat"'...ezn on t.~ back siee of the 

bOard; ti:.en clic off anv excess 
lead lengt.~. - ... 

L.~...all all of the ca...~ ,:;..isk ca:pa::i­
tors l."l this mar.ner. Ee su:e that you 
have the cor.::ect valm capaci tor as you -
ir..stall eac.11 one. 

T:'.e fcur elect:r::olyti.c capaci to:rs for 
t..7a P:a1 Eoa..-d have ~""ity ::equi.ra­
tr.ents which must be r..oted J:efore in­
st:;] , ation. '!hose contained in vour 
kit may have one or possibly blo-of 
t..im:e ·~.n=es of polari t:f maz'kings. 'Ib 
d:atel::ni..'"le the co:t:reet orientation, lcok 
for t.119 following: (see d:r:awlllg al:ove 
:ight} 

One ~ w-i-11 have plus (+) signs on the 
pcsitive er..d; another will have a bar..d 
or a ~ a:rour.d t.~e oositi~re siee in 

~ .. 
addition to the plus signs. '!he t.+-ii......-0. 
tyt::e will have an arro.w on it; in t..:,S tip 
of t.11.e a:r:ccw there is a negati ~re (-) sign 
and t.i.:e capacitor must l:e orient.=d so tr.e 
a:r ... cw ?=i.""lts to the negative EXJlari t"f 
siCe. 

16 . ·····-····· ... 

!UCT1'0LYT1C 
CAPACITOR 

Refe:c:ing to the canp::!le?lt layout,. in­
stall t.i.ie electrolytic capacitors on the 
board. 

( ) Bend tbe t-40 , eads of t.li.e ~acitor 
w.i t."l t.21e co.r:rect value at r:i.Oht an­
gles to match t.1lell' re.scec'"...iw holes 
on tbs boa:cd. Inse.."1: t.ile cat:iaci tor 
into t.~ holes on t..Ti.e silk-sC::ee:.ed 
side of t.~ board. Ee sure to alien 
the. positive polaritv side wit.11 t.~ 
"+" sigr..s printed on- the l:caJ::d. 

( ) F'..oldinq t.1i.e capacitor in place, tu.."'ll 
tl"'.e boam aver and be."ld t.21e two leads 
slightly outward. Solder the 1-=:.=A.s 
to t.i.ie foil oattsz:n ar..d cliP of-:= anv 
excess lead ie.."lgths. • - -

( ) Inst:all t.~ ?::.T.ain.i."lg electmlvtic 
capac:i. tors .in t.~ sara rr.anner. -
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Disk Capacitor Installation ..... 

( ) Cl through C8 are 20pf 

( ) C9 & ClO are .OOluf 

{ ) Cl2 & Cl4 are .luf-12v or lGv 

{ ) ClS is .luf-SOv 
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( )- Cl 7 is • luf-16v or 12v 

( ) SC capacitors (26) are .luf 12y Qr 16y 

Electrolytic Capacitor Installation 

0 

0 

( ) CU, Cl3 & ClB are· 35uf-l.6v 

( ) Cl6 is 10uf-25v 
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~.em am ten l.."614 d:l rdes to b! in­
stalled on the 8800 P:O•f aca:cc:L 

!:?m,; Oioies am mal:ked with a b!ni on 
CDI mi imi.c:at.ing' the c:athcm d. 'Iba 
cl:ia'..e must Ce o?:ientec1 so that the end 
with t:bS E8iid IS towa:Cs the band p:C.nt­
ed. on the b::a...""ti when. beinq instal J ei. 

( ) Pa.fe~...nq to the ~ 1.ayout, 
l:lecd the leads of dio:e 01 (lN9l4) 
at right anqles to ma:t:dl tbs c:.m:­
re<:: boles on . t.i.e l::o!a:d. 

. ( ) Insert tt'.e dicde intc the ooc::s:.:t 
holes f:cm tbe silk-sc:aemd side 
of the l:::oard. 'l\m1 the l:ca:cd ®er 
d !::end the ~ leaCs sli;htly 
out:Wc!:Ci. 
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( ) SQlder the leads to the foil patt:el::rl 
c::in ~ mck side of t..tie lxard; then 
c:lip of! a;ey excess lead lengths. 

Install the remaininq lN9l4 diodes i.'"l 
the same mmmer. !e s-~ that the band 
on the d:f cee is aligned with the band 
p::i.n1:ed on tba bca:&:d as you install them. 
Fail.ure to ozient these di.cxies cocectlv 
'!OS!/ :asult in p!t:m?-tlent damqe to ~ -
unit. 

~: Sa.ve diode lea.ds for later use • 

Di.ode I:1stallation 

( ) Ql tlu:ouqh DlO ue l.N9 l4 
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'TRANSISTOR INSTALLATION 

Tnere are 8 transistors to l:e in­
stalled on the 8800 PFDM Board, 4 
PN2907s (PNP) and 4 2N4410s (NPN) • 
Read the following procedure camfully, 
and l:e sure you use the cor:rect tran­
sistor in each position. 

l. Before ins+aJ ling transistors, note 
its sh.ape and the position of its 
three leads. Transistors are semi­
circular with one flat edge. '!he 
three leads of the transistor, 
base (B) , emitter (E) , and col­
lector (C) are positioned as in 
the following illustration. 

Note that when you are lcoki..'"lg at 
t.lie flat side of the transistor 
with t.lie leads pointing downward, 
the e.rr.i tter is to the left of the 
base or center lead and that the 
collector is to :the right of t.tie 
base lead. 

2. The correct hole for t.i-ie emitter 
is on the carp:me.11.t layout. Orient 
the transistor so that t.'1-ie emitter 
aligns with the correct hole on 
tl:'...e board. Bend the center lead 
slightly, toward the flat edge, 
so that it lines up with its hole 
an the board. 

88-?HC 

3. Insert the transistor fran the 
si.lk-so:eened side of the board, 
being careful that the base lead 
fits easily into its hole. 'Jlle 
emitter and collector leads should 
fit into their respective holes 
without bending. None of the 
leads should cross over each other. 

4. Iblcling ti.tie transistor in place, 
tw:n the board over, and bend the 
three leads slightly outward. 

5. Solder ti.tie leads to the foil pat­
tel:n 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. 

Peard M:xiif ication 

'!here are two sets of transistor pads 
to t..i.e right of resistor R21, just 
below the socket for IC C, which are 
not indicated on the silk-screen. 

'Ihe emitter and collector pads on 
tx:r-Ji of t.i.ese nrust be j~ed to­
getlier. 

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

JUMPER THESE 
TWO PADS 
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Transistor Installation 

( ) Ql, QJ, QS & Q7 are EN2907 or PN2907 (PNP) 

( ) Q2, Q4, Q6 & QO are 2M44iO (HPN) 

8 c G 

., 
D.. .... 11 

a& 
Jl' 

fl = 
ll1 

in 

" 0 

-r 
VR·2 

~ 
'-l-

1 
l.O 
w 



88-PMC 

TRANSISTOR IDENTIFICATION CHART 

I 

~ 
SMALi. 

,LAT 

~ d 
' 

I ~u 

~c 
[ I 

I 

® , 
c [ 

EN2907* 
CS4438 
CS4439 
CS4437 
CS4410 
2N4250 
2N3642 
2N3845 (NO Fl.AT) 

trt..AT/ 
/ 

I 

ii u 
4 I I 

~D 
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MPl'•I05 

MPF•lll 
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,LAT 

T1S98 

TIS 92 

Kt A 

~ y 
,LAT 

A 
~ 

Q)• 
KQ~I 

013T2 

2N6028 

~ Jhc 
rca::.~, 

I 

~ 
C\:2,Y! 

ST2907 
ST98 
$38473 
ZHl5210 

2N4410 
EN4410 
PN2907 
2N2907 
EN2907* 

IN THE ILLUSTRATION ABOVE THE OUTLI:iE OF EACH TYPE OF TRANSISTOR IS 
SHOWN OVER THE PADS ON THE CIRCUIT BOARD 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, 538473 (NPN) 
EN2907 = 2N2907 = PN2907 = ST2907, CS4439 (PNP) 

\.JHEN MAKING SUBSTITUTIONS, REFER TO THE ILLUSTRATIOI~ TO DETERMINE THE 
CORRECT ORIENTATION FOR THE THREE LEADS. 

*Configuration of the leads on EN2907 may vary. 
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'IheJ:e is ·one 7805 rsgulator and one 
79MOS regulator to l:e installed on 
tbe 8800 Eoal:ci. 

{ ) Set the 7805 cvRs) in pJar.:s on 
t.119 beam and align t.ie :acuntinq 
holes. 

( ) Use a pencil tc ma.rX the point on 
each .of the· three leads wr..e..""e t:r.ei 
li::e up w:i:t:h their respective .holes 
on tbe boa.""ti. 

{ ) OSe needle-nose olie-""S to bend each 
of the thme leads at a. right anqle 
on the points where you made the 
pencil ma:::k.s. 

NCTE: Use heat-sink grease when in­
i5liing t.'1ese o::m;:c:nents. Ap;>ly the 
g::ease to all sur.faces which car.e i."l 
contact with. eac:h. o1±er. 

( ) Fefe:::.:..L."lq to the d-""'awi."'19', set the 
rsgulator and beat sink in place on 
tbe silk-sc:eer.ed side of the l:::oa...-d. 
SeoJ%'e them as shewn, bcl.d:U:q the 
regulator in pl.ace. as you tighten 
the nut to keeE> frcu twist:i."lq t.-:.ie 
leads. 

( ) Tu:::n t:-..e boar.i CNer ar.d solder tile 
t.11.ree leads to t-.he foil pattern en 
t."Je back side of t.-.S b::lard. Ee sure 
not to leave any solder bridges. 

( ) Clip off any excess lead lengt.1ls. 

{ ) Install t.i.e VR-2 in the same man­
ner~ except, t.~ere is a mica i.~­
sulati.ng was.her and shoulder wash­
er to be i.~stalled. Oiff erent 
hardware is also used. (see 
drawi.~g on right) 

NOTE: This recru.lator must be e.."'l.­
tI"r;iy i.nsulat~d from the board1• 

!f an ohmmeter is available, use 
it to be sure there is no short. 
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Voltage Regulator Installation 

( ) VR-l is a 7805 

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

HEAT--...._ 
SLNK 
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Nor:E: '?here are several cat1p:lnent 
.pads, l::oth silkscreen.ad mi unsilk­
,screensd, . on this l:oard which are not 
to be used. Co not do anyt.lU.nq with :rnese. Ignore any pads r.ot refm::red 
1to Sl=6cif ic:a J J y in the .inst::::uction. 
I 

'DIP sw.rn::a ~ 

.Iastall SWl accc.rd.inq to the follcw­
iitlq ins-~...ions: 
I 

ll- Start the pi.1"1S on 01Je side Of 
the· ·switch into their rescec­
tive r.i0les on the silkscrSene:i 
side of t.iie l:oem. eo not push 
tii..e pins in all the way. If you 
have difficult¥ insertinq the 
pins intc the holes, guide then 
with the tip of a. small sc:rew­
driver.· 

' 

Z.. Sta:t the pi.1"lS on the other side 
of the switch ir.tc their holes 
. in the same ma..11%le.r. wr..en all of 
t..ie pins have been sta:r:-...ed, ptlSh 
the switc..'l into place by qer...J.y 
rcc!Q.ng it back ar..d forth t.:llltil 
it rSS-1.S as close as possible tc 
the l:card. Secure in place with 
a piece of maskir.s; tape. 

J. SoJ.Cer each pi."l to t.ie foil pat­
te:cn on t.~ bac..lt of tr.a l:card. 
Ee ca=eful r.ot to leave ~ 
solder bridges. Clip off ~ 
e."{ces:s lead lsr.gt.iois ar..d remove 
the tap:. 
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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. 

rne starting address for each individual board is entirely optional 
within a few limitations. With only a single memory boarc in your 
syste.rn there is no problem, as long as the starting address seie.cted 
in noted and taken into account when programming. 

When more than one memory board is in the system, the sequence of 
starting addresses becomes critical. This is especially true when 
combining lK and 4K boards in the same system. The important aspect 
in this case is to be sure that the individual blocks of memory on 
each board follow each other sequentially. There shou1d be no aaps 
between the last address of one board and the startino address of 
the next. 
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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-Al5) or 
the complement address (Arr-~ for each of the five upper address lines. 
See Figure 1. By selecting the appropriate combination of switch.settings, 
the starting address of the board may be selected in ZK (byte) increments 
as shown in the chart. 

lU [] Al5 

r.::' [] Al.;. 

m [] A13 

m [] A12 

m [§ .<\l1 

SiARTIHG ADDRESS SW·i -
Decimal , Octal 

0 0 Al4 A14 m m m 
2Q48 4000 . m m m m All 

4096 10000 AlS Al4 A13 A12 All 

6144 14000 m m m A12 All 

8192 20000 Ais Al4 A13 A12 A11 

10240 24000 m Ai4 A13 A12 A11 

12288 30000 A15 m A13 A12 All 

14336 34000 AiS m A13 A12 All 

16384 40000 A15 A14 Ai3 A12 Ail 

18432 44000 AlS A14 A13 A12 A11 

20480 50000 AiS A14 . Ai3 A12 A1i 

22423 54CGO ~ 
Alo A14 A13 A12 • , 1 i-111 

2~5i6 60000 A15 A14 A13 A12 A1i 

2 ... .- """ 1 
oc'~ 64000 A1S ~ .• d 

r".l . A13 m A11 
,. .. sa-;Mc 1.0 



Decimal Octal 

28672 70000 Al5 A14 A13 A12 All 

30720 74000 Al5 A14 Al3 A12 All 

32768 100000 A15 Al4 A13 A12 All 

34816 104000 A15 Al4 A13 A12 All 

36864 110000 A15 Ai4 Al3 A12 AiT 

38912 114000 A15 A14 A13 A12 All 

40960 120000 A15 Al4 Al3 A12 All 

43008 124000 Al5 A14 Al3 Al2 A11 

45056 130000 AlS Al4 Al3 A12 All 

47104 134000 Al5 A14 A13 A12 A 11 

49152 140000 AlS A14 A13 ill A1T 

51200 144000 A15 A14 A13 Al2 A11 

53248 150000 A15 A14 A13 A12 A1T 

55296 154000 A15 Al4 A13 A12 All 

57344 160000 Al5 A14 A13 A12 All . 
59392 164000 A15 A14 Al3 fil A11 

61440 170000 AlS A14 A13 A12 All 

63488 174000 A15 A14 A13 A12 All 

88-PMC 27/( 28 blank) 
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