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CB1A 8080 CPU BOARD 

FEATURES: 

SYSTEM COMPATIBILITY 
S-IOO bus computer systems. 

PROCESSOR TYPE 
8080A microprocessor 2MHz 

ON-BOARD RAM 
1K bytes of scratchpad RAM (2114), DIP switch addressable to any 1K boundary. 
One wait state added; EPROMs can be disabled. 

ON-BOARD RAM 
256 bytes of scratchpad RAH (2112-4), DIP switch addressable to any ioK boundary. 
RAM can be disabled. 

ON-BOARD INPUT 
8 bit parallel input port (with separate status) for a keyboard or for up to 8 
sensing lines for home or industrial control applications. 
DIP switch addressable to any port address from 0 to 31 (decimal). 

VECTOR JUMP 
Power-on/reset vector jump to beginning address of on-board ~PROM (any 2K boundary). 
Jump circuit can be disabled. 

OTHER FEATURES 
MWRITE signal can be generated by jumper option. 
Fully buffered address and data lines. 
Solder masked PC board with gold plated edge connector contacts. 
Low profile sockets provided for all ICs. 
Power requirements (less EPROMs) -- +8v @ 0.95A, +16V @ O.5A, -16v @ 25mA typical . 
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CB1- CPU BOARD 

1. 0 A~SEtB~Y INST.U~TIONS (refer to Assembly Drawing) 

c~e~~~r~ ~~Je"ts against parts list. 

o 

, ,I : 

C~~ck PC board for possible warpage and straighten if required. 
Td ~tr$ight~n the board, bend wLth the hands (not ~ vise) against 
,the~ rp, 'S I g~t down the edge of the boa rd a f te r bend i ng to check 
i f,th,~ w~rp ~asremoved , if not then try bend i n9 ago in. 

It's'ert, the fQ11owiAgsockets into the component side of the board 
wi,tti ph, 1 i'ndexed as indicated in the Assembly Drawing. DON'T SOLDER. 

19- 14 pin sockets (U4-10,1)-20,24,31.32,Wl) 
t3 ~ 16 pin sockets (U2,3,11,21,22,33-39,W2) 
2 18 pin sockets (u28,29) . 

, 4 • ~4 pin sockets (U26,27,30,40) 
1 - 40 pin socket (U25) 

(The compon~nt side is the side on which SSM@1979 is printed.) o Place a, flat piece of stiff cardboard of appropriate size on top of ~1l4l 
~ocket~ to hold ~hem in place~ 

o 

o 

Holding the c~rdboard in place 
and lay it 9~ a flat surface. 
through ~he holes.~ 

... 

against the sockets, turn 
(Be sure that all of [he 

the board over 
socket pins are 

;N6te: Keep' 'so 1 der i n9 iron tip clean to p reven t ros i nand s 1 uog'e from ' 
being' depo~ited on traces. ::10th 0 r ste~l 
woo} • 

On ea~h socket,solper 't",,(() or th,e ccr;:~;:t ", r': 
diagonally oppoSite 6f 

0,:' Once the sockets are secuted ~ i 1 ft the rri 
ar~ flat aga~rist the board. If not~ sea th~ 
top while reheating each soldered pin. 

::~ef;; if they 
i~) res:; i ng on the 

o 
';i',: 

Compl~te ,ol~erin,9 the remaining pins of each socket. rouch pin and p~~ 
with iron tip, allQWing enough scdder to flo1/,)' to fc)nn t:i fi let between 
pin an~paq.' ,Keep the tip ag i ans t the pi n and pad just long enough tQ. 
prod~ee th~ fll,t. Too much heat can cause separation of pad and trape 
from the board. A 600 degree iron is recomm~nded. 

Insert and solder'14!"i2.7 K ohm resistor packs 
(Pl-P7). Be ~u'e to observe polarity of pin 1 marked with 
~ot or notc;h, o Insert ~pd $ol~~r ~he follo\l\Iing resistors: 

3~~. • ""'. nhm (Rod V • 1 t R d") (R? ?, 1 2 \ ,. ,,~ .....,! 0 e, e \' , ... , .,J, ~ - j 

1-4.7~ ohm (Yellow, Violet, Red) (Rl) 
9~10~' ohm (Brown, Black, Orange) (R4-11,13) 



1'.0 

,'0 
o 

(cant i nued) 

Insert and soJder 3 diodes (01,2,3). 
of the banded end. 

Insert and solder: 

Observe polarity 

1-20 pf ceramic capacitor (Cl) h 

16-0.1 uf ceramic capacitor (C2-5,8,9) (~)1,-:18,<26~.~l) ') 

D 0 b s e rv i n 9 po 1 a r i t y ( + S i 9 n), ins e r tan d sold e{ : ' 

1- 10uf-33uf,10v (C19 ) 

o 
o 
o 

· ,0 

D 

o 
1 

,4-4.7uf dip ,tan. (Cl,6,10,22) 

Insert and solder 1-18 MHz crystal in place. Two"holes 
have-been provided on either side of the cry~~al)tQ:so1der 
~strap over the crystal to hold it down ... 

Insert and solder 2-8 position DIP switches 'wfth th~'number~ 
towards the left side of the board. 

Insert and splder 1-4 position DIP switch with the,numbers 
towards 'the bottom of the board fa '-

,1 

I, 

Place regulators on th~ board so the mounting hole in' th~"rjgl~~~r r, 
in 1ine with the hole in the board. Mark le~~s for 'pf6~ef b~ndf"9 t~ 
match the board ho1es- allow for a bend radius~ -"!" .... ~:o' ~, ;.; , 

Bend regulator leads to match holes in board. 

rf av~i lable, apply thermal compound to the b~,c~ s).de o~"each_.r8pyl,tpr 
case (the side that will contact the heat sink). Use justa little' 
therma 1 compound. Too much is worse than none at an. ' 
Next position heatsink and insert regulator Ie for.~~ch of1h' S 
regulators. (U1, 12,23,41,42 ) - Finally, "positio'ri'nut a'1d 
lockwasher on top of regulator and secure "from behind with' ~C,,~W 
in each case. Be sure regulators :arnaheatsinks fit'flat on bQard 
and then solder all regulator leads. ,{.-. 

Note: U1 & U12 are a different dash number than U23,U41& 1)~2 • 

.; .. 
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2,0 FUNCT~ONAL CHECK 

WI\~NING!DO NOT INSTALL OR RE~10VE BOARD WITH POhfER·ON ..• ·, <OAMAG'E '0 THtS 
At40 OTHER BOARDS COULD OCCUR. 

.. 

. , 

I f an ohmmeter is ava i 1 ab 1 e, measure the" l·esjs~tahcebetwe'n the 
f 0 1 1 ow i n 9 pin s : 

Negative Probe 
Bus pin 50 to 
Bus pin 50 to 
Bus pin 52 to 

J f yo~t' reading is 
on your card. 

Positive 
Bus.pin 
Bus pin 
Bus pin 

below these 

Probe 
1 
2 

50 

values 

Re's i s'tance 
,~;. g'r;eat~:r than 20 

"ig'r'ea t&r than 20 
greater than 30 

chetk ',fot:'-.· e lee t rica 1 $horts 

Apply power (+8v to +10v) to board by p'lu99ing into the co",p'Ut~u" or' 
by connection to a suitable power supply., Meas:Lwe the o,..,tP~ts 'Qf 
the +5v regulators. ~ • 

The va i tagc s hou i 9 be bet'vleen +l~. 8v and 
doesnit meet this test 9 

, , " I f the regulator 
rshorts or error~. 

CAUTION: WHILE IT HAS NEVER HAPPENED TO US, 
HAVE BEEN KNOWN TO EXPLODE W TH POSSiBLE INJURY 
BETTER SAFE THAN SORRY --- KEEP FACE AND HANDS 
REGULATOR SIDE OF THE BOARD DUR~NG THIS TEST. 

REGUL.ATOR$ 
TO EYES OR HANQ~, 
tEAR. OF TH~ 

Appl y powe r + lint to + 19v to Bus pin 2 '~'lto -] 9v tp thl.pl n 
52 with Bus pin 50 ground. Verify that 'tho ou't;puts Ul anq Ul~ .r~ 
about +12 volts and -5 volts respectfully .•. 

Observing poLarity, insert the rest of>·theenips into theJr $qckets 
per the Assembly Drawing and user requirem~ts per 3.0 (s~t."') •. 

Look the board aver carefully. Check for bent ., C'P i ns, PO(),s.~I<$,r 
joints or bridges and touch-up if necessa'!1Y'. tl5;ing the A~~,m~~'t 
Drawi·ng, recheck part locations and polar·H~y. l'\ few minu'te~ ~f 
careful inspection may save a fevv hours oft roub 1 e shoot i fl,. 



3.0 SET,.UP 
; i 

,~r .. ~' ;~.1. '~~ne'r~ J . ·;:·'~·;:i:: 

" 't· •• <-•• 

. '.~ ~ 

• i , 

'}." 0' 

j,' , 

Th~"C8l'i$ ,quipped with four extra functions, not found Olll most 
$11()O~·PU ~fjrds: 

, l OA",bqard 2708 Proms (8 X zK) • 
. ~) Qo",bQar:d 2114 Ram (8 X I K ). 
~3), V,c~Qr Jump on Reset and Power-up. 

'4)" Parallel input port with status port. 

Th,5e ~i'f~rapt functions can be mixed in any combinatio~ to meei 
mOstU$er~~Il~eds. First a minimum CPU (see 3.2) must b~'.s$emb'led 
an~ theft fqnctions can be added per the instructions in se~ttons 
)., tq 3.6 • 

~,ba$l~ ~omputer system can be started around the CBl by the addition 
. qf Qnly Qf(le more card --- the display! The output (or d,$ptay) can 
,b.e perfeprmedby using an 104 with a printer, VB1B witha lV monitor 
,r 'h'. VB~ (to be announced in late-fall 1978). Here is ,0 example 
pffWQ8are,:"Sones Computer-s: 

.. Qa~e"48Qn~s Computer #1 

. Para I'e l' 
'. ·K~ybq"rd;· 

(ASCj,) 

CBI 
CPU 

'ROM' L._ . _ J 

VB1B 
Video 
Card 

Pa~a p~rt lIT 3 
St~tu~port = 2 

SSM 8080 Monitor 

ItOfl1$ 'n~eded: 
r., ~~1 . ~~rd 
1 ~ YlU~ ',ard 
I, ... tv "oM J tor 

TV ' 
Monitor 

"'"",fi'rorq ~et, SSM 8080 Monitor (Video Version) 
I -. Par'~l' e 1 Keyboa rd (ASC I I ) 
'~'''' ",.J'n frame (just power & S-100 Bus) 

~wi ~ch ~etJI "gs : 
, .. :~:' r A1Sthru A8, a 1'1 closed. 

12 ~ ~lS thru A12, all open. 
~J' ,= closed. 
p. qpen, R = open, J = closed 

S3 -Al • open, A2 thru A4 = closed 

") . 
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,3.; 1 ( con tin ued ) 
Prom placement (8080 Monitor): 

U26 - Place Prom "FO" 
U27 - Place Prom IIF4" 

Bare-Bones Computer #2 

TTY, 
ADM-3, 
VB2, 
etc. 

* 104 

I/O card t----_ 

Some type of 
I/O terminal 

Data port = 
Status port = 0 

Items needed: 

1 - CBl card 
1 104 card (*---not needed with VB2 card) 
1 - I/O terminal or VB2 
1 - 55M 8080 Monitor (TTY Version) 
I Main frame (just power & 5-100 Bus) 

Switch settings: 

... 51 - A15 thru A8, all closed 
52 A15 thru Al2, all open. 

Aii = closed. 
P = open ,. R = open, J = c i os ad 

53 - Donit care 
(Remove IC u16 from CB1) 

Prom placement (8080 Monitor) 

u26 Place Prom "F"" 
U27 - Place Prom IIF4" 

'CB1 
, ~"CPU 

'$SM:*8080 Mon i ~Qr 

.' < 

:' 

':-., 
<. ~ ,. 

When additional memory cards are added to the Bare-Bones Compute" 
1i ke a MB6A or MB7 (16K), then the 256 bytes ofdh"'bba rd ram '$n~:iu let 
be addressed out of the way. Change the setting~~~~'St (A15 thru 
A8)to an address above any new memory added. ,~. 

3.2 Minimum CPU (no features added) 

The CBI can be set-up to act as a standard 8080 CPU card fOI1 easrr 
check-out in a rna i n frame 1 ike an Altai r 8800, I msa:i 8080, etc.' I Not 
aJ 1 the I CiS in the CB 1 are needed for th i 5 app 1 i cat,i ~m.' 

ICls needed: 

U2, 3, 5, 6, 13 thru 15, 18, 19, 20, 24, 25. 
U31 thru 40. 



To defeat the unused functions, set the following switches: 

51 - pon't care 
S2 P = closed, R = closed, J = open 
53 or Don't ca re 

If yo~ ~fe using a system without a front control panel or doesn't 
have a HWRITE circuit, then add a jumper-wire be"tween two pads 
la~eJ~d MW (upper left-hand corner). The CBl will provide MWRITE, 

, If. tht) jumper is added, by comb in i n9 the signa 1 s PWRand saUT together 
tRro ... g~ logic. 

,f'someof your $-100 cards use POEt then add a jumper-wire between 
two P~Qs labeled poe (lower right-hand corner). The drive on the poe 
line i~ about 16 milliamperes maximum for a logic zero. A reset signal 
to the cln wi 11 a 1 so genera te a power-on-c 1 ea r s i goa 1 back to the bus. 

A sqcket ca11ed "W211 has been provided on the eBI for connecting it to 
a fr~ryt Gontrol panel like a IMSAI for check-out or norma1 operation. 

,3.3 .Input Port 

The'C,. has been designed with one on-board parallel input port. This 
portis really an input pair of ports with status at even addresses 
(A0 ~ 0) and data at odd addresses (A~ :::::: 1). A 4-pole switch (S3} is 

,-y.sed' to set the wanted status address from 0gj to lE. 

S :.= S~at~s port 
o ;;: Data port 

0 
1 

:::::: 

:.= 

SvJ itch closed 
Swi tch open 

Pgrt Address (Hex) Swi ten (53) 
4 

s = 0O, D ;: 01 
S = ~~, 0 03 
~ • ~4', 0 = 05 
5 =r 86, 0 ::;: 07 
S =r ,a, D ::;: 09 ................. -.. -----
S ;:; 1 ~, [) = IF 

The ~~a~fJs port 
s'gnal from the 
bq~rd. The bit 
DAV fJq~. 

3 2 1 
!iJ !2l 0 0 
0 0 0 I 
0 0 1 0 
0 fj 1 1 
0 1 (lj !lJ 

---------------

is used to pass back to the 8080 CPU the Data-Available 
data port, if you have typed a character on the key-
D0 (LSB) is used going low from the status port as a 

The ;nput port socket is labeled "Wl" and is in the upper right-hand 
eorn~r~f the board. Your parallel keyboard must provide a positive 
p~t.~F of 5 microseconds wide or greater to WI, pin 1 to set the DAV 
fla~' when a key is depressed. Refer to schematics for pin numbers of 
~he qata input lines used in Wl. 



, . 3.3 (continued) 
The pa ra 11 eli nput po rt on the CB 1 i s des i gned to d rive the'v.ci"~Qr" 
interrupt' 1 i nes of the S-100 bus, if you have a vector- interrupt' .t>oard. 
The 8, vector-!nterrupt 1 ines (Bus 4 thru 1 T) are providedwit~'JP,.dS . 
at the left side of the card's edge connector. The DAV fl~g ftb~ 
U30,; pin 23 is brought out on a pad labeled 'IV" (near edge Cf01lnec.tqr, 
lower ~eft corner) to be conn~cted directly to.bus pin.4 thr~ fi:A'11 ' 
deperd1ng on system needs. Slgnal-V goes low If data' IS pres~l'lt at 
the input port and goes high when the input port is rea~. O"J~ connect 
signal V, if you have an interrupt driven system. 

Additional ICls are needed to activate the input port. 

leis needed for Input: 
U 10, l6, 30 

To disable the input port in the future~ just remove Ie u16 frpm the 
board. 

3.~ Vector Jump 

On power-up or reset, the ,CBl has a vector jump circuit which ~~11 
get you to any 2K boundary address of your choice, This jumpctrcuit 
is tied into the same DIP switch that selects the optional PJllom's 
address, so it will jump to the beginning of the Prom no ma~ter what 

; \3ddress is set (refer to 3.5 for address i ng). You do not ne~(rphantom 
:, i'(p'i n' 67) cant ro 1 on any of your externa 1 Rom or Ram -ca rds to a l' low 

, "fhe jump c i rcu'i t to ""ork. 
;.; ," >-

3.5 

Tn activate the Vector Jump, three !C:s need to be added to the 
M nimum CPU board. 

needed for Vector Jump: 
U 11, 21, 22 

enable the Vector Jump, close switch S2-J. 
disable the jump circuit, open switch S2-J. 

Tvvo 2 708 Proms can be added to the t B 1 wi th f i rmlJ'la re dev i sed_v the 
!Jser. Socket u26 shou 1 d rece i ve the firs t 1 K of f i nmfl!a re and s()~ket 

" cU21\AJi 11 be the second 1 K. The start i ng address for u26 i s"s~t 'by_ 
switch 52 at any 2K boundary. 

~'l{: ~~, 

7j!V 0~=·switch closed. 1 = switch open 
'h;,~ t, ~", ,'~ 
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Address Swi tch, S2 
15 14 13 12 11 

""~,, i1 ~ ~ {8 0. 
.. f68f6il 9J " 9J " 1 

Jf6(lJf6 9J 9J 0· 1 , 
l8il9J ·At5 " " 1 1 
20f60 " " 1 ~ ~ .' 

*F000 9J 
F8f60 I 

*--~Switchsetting for SSM 8080 Monitor ROMs . 

. To acttvate the on-board Proms, three ICls. and two Proms ne,d ~~ b, I~ . 

'addedto the CBI. 

IC'~ needed for Prom: 
.U4, 7,9, 26 &27 

" T.oenab:l e the P rqms, open sw itch 52- P • 
'. To, d l sab 1.e~he Proms , close sw itch 52- P . 

..... 

~~U4"on the CBI forms a wait-state circuit that is used ~ Wn,n.r.adf"~ 
·the Proms. One wait-state is ac;fded to the read cycle of th, 8Q80.sQ ' .. 
;lhat 500nsec or lOOOnsec access time Promsc,n be used. If', 1, 
destred to defeat the wait-states for the Prom, then replace ~~. ,Ith . 
·'an.ICHeader with p'in 6 tjed to pin 7. . 

, _._ - _. __ 0._-.- ~_" _ _ 

Since u26 & U27 are Proms tied to the internal bus of the CPU. nQ 
externa 1 (off card) devt ce can re'ad the Proms except the 808Q (~~S), 
Sqmeof ,the front control panels will not be able to examine ttle ~I( 
area occupied by the Proms. (If you tried to examine the Proms 0." ap 
Altair computer, all locations would show-up as FF.) The Pr~~~ c'o 

. be read by software, since an on-board program 1 ike that SSM ~oao I 

Monitor can be easily run on the CB1. . 

3. 6 Ram (2 X 211~) 

·.k The Cal hqs the 0ption for on-board scratch Ram of IK byt~$t Thl, 
Ram c~n be set to any I K boundary fromfJeJ00 to FFCfj by us i 09 ,~I'~eh S J. 

Do not try to DMA to the on-board Ram, since it is tied t9 th, Iflt.rna' 
bi-directiona1 bus of the 8080 and not the externa·l S-lOO. NQiD~';4evJ~e 
can get' access to the interflal on-board Ram .. u28 & U29 shpuld'~ ~sed.for 
aStack,or Parameters used in a small operating system. . 

.' ~~ 
... Toa~tivate the Ram, add four ICls to the card. 

IC's needed for Ram: 
, .IU8, 17, 28, 29 

to enable the Ram, open switch S2-R. 

3-5 
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3.6 (continued) 

The addressing of the Ram is similar to the Prom except you use switch 
SI. 

.~ = switch closed,l switch open 

Starting Address 15 14 13 12 1 1 10 

~1~fj000 {21 0 9.1 9.1 9.1 9.1 
049.10 0 0 0 9.1 0 1 
0800 !t1 0 9.1 9.1 1 0 
0c00 0 0 9.1 0 1 1 
1000 0 0 0 1 0 0 

F800 '1 0 
F.C00 1 1 

Since the on,...board Ram is internal to the CB 1 , some of the front control 
panels will not be able to examine this Ram. Software does have access 
to this Ram, it1s just external hardware that doesn't. 

3~7 SSM 8080 Monitor 

If the SSM 8080 Monitor VI.O is used on the CBl the following·-switch 
. settings should be used: 

S1 All swi tches closed? if no externai memory is ava i lab 1 e. 
S2 - A15 thru A12, open. Al ] -' c 'Iosed.> P .- open. R = open, if 

no external memory is at address zero. J = closed for Vector-
jump. 

S3 - A2 thru A4, all c!osed. /\l =: open for using VBlB. 
Al = closed for using \!B2 or· I/O termi na I . 

Be sure to connect-up the MWR!TE jumper on the CBl, if you have no 
front control pane]. 

The SSM 8080 Mon i tor comes i 11 t:t~O vers ions" One is ca 11 ed "TTY" and is 
intended to communicate with an I/O device like a ADM-3, teletype, VB-2, 
~tc. on ports zen;> and one. The other.version is called "Video" and 
will communicate with a parallel keyboard on ports two & three and the " 
VBIB at address ~000. Be sure to specify~the ri~ht Monitor program to 
meet your needs. 

The SSM 8080 Mon,j:tor uses the top 64 bytes of cont i guous memory start i ng 
at 0000 fqr its stack and parameters.' . If only the on~board Ram is used 
for memo..,.y at zero, then addresses 03C!?l to 03FF wi 11 hf used as scratch 
memory. Don't write over 03C0 to 03FF~ unless you have more than IK 

-bytes of memory or the /Vbn i tor wi 11go crazy. 
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3~7 (continued) 

If you are using Qnly IK bytes of memory with the SSM 8080 Monitor 
and you wish to write some very small programs, only write between 
0010 to 03Cil. The SSM Monitor has software breakpoints for c;tebugging 
purposes which uses the restart 1 instruction (from 0008 to 00~F). 
Before executing,a small program, be sure to set the stack pointer 
into the useful memory range of 0010 to 03C0. To move the stack, do 
the fo 11 ow i ng : 

1) Type the letter? (all capital) XS.· 

2) The computer will respond with its user stack address of 
0100-. 

3)· Now type.3C~ followed by a carriage-return. This will move 
the stack from 100 Hex up to 3C0 Hex. This stack pointer 
can be assigned to any place you have free memory. Remember 
that stack data grows downward in memory, so enter the top 
address of the stack, not the bottom. 

4) If you re-enter the monitor routine at F000 or F021, the 
stack will be re-initia1ized at 0100. Be sure to repeat 
steps (1) thru (J) every time you execute a small program 
and are using only IK bytes of memory_ 

3.8 Input Sensor 

'If the parallel input port (section 3.3) is not used for a keyboard 
input, then here are a few other ways it can be used. 

.-

I) Byte Sensor (No hand-shaking signals) 

The input port (U30) can be set-up to sense continuous data 
on its input without any strobe pulses. WI, pin 1 has to be 
pulled up by ~ 2.7K resistor to +5 volts to enable the inputs 
of U30. There is +5 volts available from a pad just to the 
right of W1, pin 14 on the backside,of the card. Add a 
jumper-wire from W1, pin 14 to pad. 

VJI PiN ILl 
tt ) 

OOOO@p 

Ii
· "PAD 

00000 I 
(+5V) 

Backside of Card 
(i f you ever wqnt to use th~-+5 vo 1 ts from th is pad for 
external power, don't draw more than 80 milliamperes from it.) 
Now connect the 2.7K resistor, ~ watt from Wl, pin 14 to WI, 
pin 1 on ~he interfacing header-connector to Wl. 



~.8 (Cpntiflyed) 

The i npu~ port ~an now be used to sense sw i tches:(R pci~~~ ib 1 e) 
or logic signals on its input .in q;continuous scannJl1g progra(l •• 

2) Byte Sensor (Hand-~haking) 

:., 
~ 
~Ef.rT£R 

THAN 
5~'$ 

..... 
"!'" 

... 
"\ 

, , " 

The input port (U30) 6ari be set-up as a int~rr~~t' seri~6~ fn 
a system th~t ~oes poll ing. The strobe input (Wl ~ pin.J) 
needs a posit,ve pulse of about 5 microseconds. To pro~ide a 
pulse, when only one input bit changes at a time 1 a two JO 
circuit is needed. 

+.5 

i~ r 
V 

I 41 • < >: >~ < >~ > .. :< ~~ > <C~ ~"': >41 > .. > .. ~ ~ ~ 'II , ~ 

'" 

')-- ~, g"' 
'>-- LJ-st .. 
... 
r 

... 
r 

~ 

-r 

7LJl.S30 

~n ... ~_ ...... ~.,.~ ___ .-_~"."")",,.~~ \f\f i. P'!N 3 r' "'. ~) OJ J 

~ 

;" PjN 1:2--~-~~ 

~ 

"" 
~ 

.~--~ 

~ 

~ 

PIN 4 
PIN II 
PH,] 5 
PiN 10 
PIN 6 
FIN CJ 

Th i s two' lee i r. cui t w i 11 set the 5 tat us f 1 ago f t h efn put 
port and place the interrupt code (10 thru 17) into U30, 
No more interrupts wi 11 be generated unt i 1 the one low g.oing .... - .. 
interrupt line is back to a logic one. The interrupt lin~~ 
Cqn be normal lv-open momentary switches for special consolre 
features. 

8e sure to connect pad "V" (lower left corner) into you'r 
interrupt ~ystem's bus 1ine for vector irnterrupts, if ypu 
have ~hat card. 
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lfthe :'u~er wishes to reduce the IK of on""boardRAM 'to, 512 or 256 byt~s 
on,IY"acouple of jumpers will have to be added. 

On~;bp~rd ,. ~emorY Size 

.. 1024 ,by tes 

512 bytes 

256 bytes 

Jumper 

None 

U18, pin 
U17, pin 

Same 

4 to 
11 

Jumpe_r._1. 

:Nohe 

None 
,., ..... 

UJ7, pin 3 to 
'th? " : ..... 

11 PI,l1 

This memory size flexibility should give the usera'widechoice of hardware 
,confJguratien to better adapt the CBl to an~, special system nee~~. 

"~ .., . ~ 

.... ' .. 
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4.~ TROUBLE SHOOTING HJNTS 
{ i 

~. Check for proper settings of DIP switches. 

b. Ver i fy that all I Cs are ir the cor re(,~t ,s"ockets 0 

c. Vis~aJly inspect all fC~ to be sure that leads are in the ,sockets and 
,opt bent under. ", ': <' '" L, 

d. \i'erify that the output volt~g.e of' each regulator is correct. 

e. Inspect b~ck side of b()qn;f for so'ider bridges. P,un a sman' sharp knife 
blade between trace, that appear suspicious. A magnifying glas~ is a 
nlust for th is type of ; ns pect ion. 

; , 

f. If you have any problems with the Input Port: 
J) Check U30 (8212) which is the data ~cirt. 
2) Check U39 (74367). Part of this Ie is used as a, statu~ port cfrcuit. 
;',) ,Check U 19 (74LSOO) and U 16 (74LS30 r whi chform par,t of ,the addressing 
, circuit for the port select. 

t) Check U10 (74LS136) which is used for DIP switch ~election of the 
port address. 

'g. If you have any problems wJt~ the Vector Jump: . 
,J} ~heck Ul J (74LSJ75) which sequet1c~s the jump in's"truc'tion,to the 8080. 
2) Check U21 & U22 (74LS257) which plate·th~ jUmp 20dearid address Qnto 

the bi~dJrection~l bus of the 8080. 

h. 
,. .. . ~ •.. ;." 

If you h~ve trouble reading the on-board Proms: 
1) Check va I tages to lt26 & U27 (.2 708) . 

}.' Pin 12 = ground 
Pin 18 = groijnd 
Pin 19 ;;: +12v 
Pin 21 F ... ,v 
Pin 24 = +5v 

; ~2)<Gheck chip-select from V7 (7 4LS20 ):1r1h~ en d r i 'Proms. 
';;34"~ Check U9 & U20 (74t"S l )6) which contra Fs'<P r6madd ressi ng. 

) Che~k U4 (74LS74), jf'the 8080 gets into a continuous w~Jt-s~ate 
when the Prom is r~adt 

i. If the, On-board RAM h~s problems: 
1) ChETek U18 (74LS10) and Ul9 (7J-tLSOO) which contro)s chip-select. 
2)' . Check u6 & U17 (74lS 1l6) for addrt555 j'ng:p,rob ie'ins:. 
) Ch~ck u28 & U29 (2114) for bent pins}' ' .• " 

.~ ,. 

,'''' 

0<;; .. . ....... 



5!0 THEORY OF OPERATION 

Usage 

l> L'2 (74)q7) ' is use~tQ buffer Phase 1 & 2, Clock andMWRIT£>'~'g-nals'" 
onto th~ ~us. ' 

, '.", , ... ,,1 

2):" Ul(8224) is ~sed to gener~te Phase, 1 & 2 to the 8080 and'q 1$0 Power .. 
O:"l-C 1 ear. 

3) u~ (14LS74) is used ~Q tfme'Qut two wait-states for on-board ROM read 
~·lc'es. 

'Ll)lVi '(14~S30) is used t9'd~eod~ the conditions necess,ary todisa~le the 
input trlMstate byff,r~ tQ t~e 8080. 

5) U:) (74LSOO) is 9~neral IQgic. 

6) ';Ll (74LS20) i~ ~sed te> ~e~ode the chip select signals faIT the t~o 
P,~OMs (U26 & ~27). 

,. 
'7) u:3 & U17 (74LS 136) i ~ u~ed to decode the I K bounda ry addre;s$ fpr' the 

on~board RAM (U28 & U29). 
I \: , 

8) ,U;J & U20 (rlfLS 136) I s u~ed to decode the 2K bo.l,Jnda ryaddress for the 
pn~bQard ROM (U2~ & V27). 

ro) 

11) 

UIO (74~51,6) IS'used to deGQde the lower address bits of th~ parallel 
Llputport. 

&;' 

UI1 (74,"-5'175) is ~,se~4~np~r of the 3 byte vector jump instlfijctio'1. 

U '13(74~ 574)1 s us~d to tfm~~ l n the presence 'of the PHOLD and PRO~ 
s'gnals to the 8080. 

12:) U':4$ UIS (74(..$04) is mainly used to invert & buffer the uppcrr ,eigh,t 
artdres.s lines frpm thr 8080 Ie into.'~,qdr,ess decode logic (U8,U~'J U10, 

, U l, U16) ~ . >II 

~. 

13) U~6(74LS30) is used to ~~~O~e the upper address bits of t~~ parallel 
i nputport. 

14) itS (74LSlO) is ijsed tp ~,code chip""$elect, and'write-enabJe,!$lgna1s 
for the RAM (ua8 & U~9). . " 

15) UJ9 (7'+LSOO) Is m~inly .,.5,4 tc chip-select the status or i"p~tpor~ 
on theCBI. 

, , 

16) U,,) &. U22 C74LS2S'8) "re mu'~lplexers used to drive the Jump ln~truction 
ohto ,the, i f'I~~rna 18080 d.,t~' bus. 

17) u,~:,4 (74LS20), $ used for '"puttJng not-ready signals from PRDY. XROY 
Of' t,he ROM into fl ;p""flep ~l3. 
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5.0 (i;ontl nued) 

'8) 'UZ'5 (8080). The Bra i ns! 

1 ) U30 (8.212) i 5 the pa ra 11 eli nput port Ie. 

20) U31 (74LS02) is mainly used to decode conditions from a future 
front panel control circuit for which the input buffers to th~ 
8080 should be disabled. 

21) U32 (74lS04) i~ used to buffer special disable signals from the 
S~100 onto the CB1. 

22) U33(74367) Is used to buffer PSYNC, PDBIN, PWR, PINTE, PHlDA, 
and PWAIT signals to the bus. 

23) U34, U35, & U36 (74367) are used mainly to buffer the 8080 addr~ss 
lines onto the bus. 

2~) U37 & U38 (74367) are used to buffet the output data lines. 

25) U38 & U39 (743~7) are used to buffer the input data lines. 

2;) u40 (8212) is used to decode and drive CPU Status sign~ls onto 
the S-100 bus. 

o lerati on ..,.. 

Ajdress Buffering 
T:le acjdre~s"lintrs A0 thru A15 of the 8080 Ie are passed through Tr;~:it,:lt~ 
b~ffers (U34, U35, U36) for additional current dtive to the bus. Thu 
a:jdres~ buffers can be turned off by applying a 10gic zero on bus line 
2l which is called "Not;'cAddress Disable". 

~ita B~ffefina, Output, 
The data lin~s Doi thru 007 of the 8080 Ie are passed throu~h Ttf-State 
Q~~ffers (U37, U38) for add it i ona 1 current dr i ve to the bus. The output 
,d'lta lines can be turned off by applying a logic zero on bu'!;' line 23 
which is c;aJled "Not Oata Out Disable" . 

.2:3ta Buffer i n9 ,I nput 
The data lines' OU, thru 017 are Tri-Stateable to 'the 8080," so that ex"" 
tarnal b~s data o~ internal RAM, ROM or I/O data can be passed tp the 
CI)U. The input data buffers (U38, U39) are disabled on the fol1owtn9 
conditions:, ' . 

1) The front panel wants access to the data lin~s, then SSW Q~~ 
bus line is pulled low. 

2) Th~ jump circuit on the CBI is activated, then U5, pIn 1 19 
pulled lqw. 

3) If the inp4t port is being read on the £Bl, then US, pin 2 1s 
pulled low. 

;~:--- !!2! is being used as a logic definition. 

\ 
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5.0 (continued) 

l~ ) 

S) 

6) 

When reading on-poard ROM, U5, pin 4 is pulled 'low' for i'nput 
bus data disable. 

When reading on-board RAM, U5, pin 5 is pu 11 ed low. 

I f the computer is not runn i ng (bus:1 i ne 71, i ow:) and fh~re is 
no HOB I WI s igncd (U31, pin 11 is ,1 ow) , 'then the buffers CJ re 
off. 

Processor Control Signal Buffering 
The following control signals are buffered by U33: 

DBIN --- Strobe generated by the 8080 when"it w~nts to read the 
bus. Ca 11 ed "Da ta Bit I Nil • 

INTE 

SYNC 

WAIT 

Negativ~ strobe generated by the 8080 when i't wanEs to 
wr i te to th~ bus. Ca 11 ed IINot WR i te". 

Jnt~rrupt enable flag. 

A strobe pulse generated at the beginning of, eachjn~truction 
fetch, write to memory or I/O operation. 

A f1ag to indicate that the CPU is in awaiting loOp, if 
the Reody line (U25, pin 23) is pulled low. 

HlDA ---. Hold Acknowledge flag indicates that the CPU haslr.i-Stated 
(and stopped) and turned over its address and data lines 
to another ~evice to use. 

The control signals can be Tri-Stated by puHing bus lfne 19 to g'rOl,lnd 
,_ (ca'JJed "Not C/C Disable ll ). 

Processor S~atus Buffering 
Th~nb8b h9s eight status signals which are ,latched into a.8212,IC (U40) 
and dl.stributive onto the bus. 

MEMR """'- Thi~ flag is at a logic one when the CPU is reading memory, 

INP -,.- This fla~ is at a logic one v-Jhen the CPU is read i n9 ,/0. 

HI This si~nal is high for the fi rst byte'of a ahe, two or 
three byte in~truction. 

OUT This flag is high when the CPU is writing to 1/0. 

HALlA This sign~J is high for the execution of a halt instruc~ 
tion. 

S"rACK -- This flag is a logic one when the CPU is using its 16 .. bit 
stack register to read or write to;~emory. 

. WQ "T ~ ... Th i s f Jag i sal og i c zero wh e n the, CPU i s go i n g tow r i t e ' 
to I/O or memory. 

INTA -1'- This flag i~ a logic one \II/hen the CPU has completed an 
instru~~ion ~md is responding toan'fnterruptreq~e~t. 

5-3 
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s;. ~ (~ont i' ri ued ) 

The~tatus s1gnals can be ~isabled by pulling bus line 18 to ground 
(called ttNot Status Disabl,t'). 

Clock S i !~nci 1 !l 
~13 istherna!)te;a cloc~ chip for the CBl and divides a 18 mHz crysta'i 

,frequency by nine '1:0 g~t a 2 mHz frequency. U3 generates a t\'l(o pha~)e 
clock:which is used by the CPU and the bus for timing. U3, pin 11 J 
pin 10 gent~rates phase o"e and phase two clocks at +12V high for 8080 
operation. U3, pin 6 generates a TTL signal (only +5v max.) for USB 
with standard logic and thJs signal is buffered to provide bus signals 
called "Phase 2 and Not Clock". A phase one clock is created for the 
t~us by driving a tri-s~ate buffer through a diode (02) pulled-up by 
~l res i 5 to r (H 1 ) • 

~pec i a 1 Mernol~'LJ4r ~~e Signa 1 
.f., memory wfAite !)tn>be signal has been created on the CBl to replace an 
c)ld front control panel s1..[nal. The SOUT status signal has been com" 
bined (through U3~) with ~ to generate a signal that only goes high 
on'memory write functions, The final signal is called MWRITE, and is 
jumper selected by ~he ,..~er. 

·Power-on Res(~t 

F'ower-on reset i 5 creat~d py a iong time cons tant network (R 11 & e22) 
connected to the reset I nput of U3. When power is turned on, the 'r~':' 
latively slow rate at which C22 charges up holds a logic zero on U3 t 

pifl i unti'1 a thre~)hold OIl U3, pin 2 is passed. Standard reset;s 
achieved by discharging C22 thru a diode controlled by bus line 75. 

E.eady Si gn() I 
The CPU can be put into a wait-state by three control signals: 

PRDY ijus pin 72 (going low) 
XRDY bus pin 3 (going low) 
WROM U24, pin 5 (going high) 

The not-ready s;;gnal is sampled by U13, pin 12 in time to the phase 
t\'/o clock. 

Ram Address (on--board) 
The upper (!iHht address lines A8 through A15 are inverted and then com'" 
~ared with the code on swftch 51 by two exclusive-or chips u8 f~ U17. 
The output~ from U8 & UJl are strapped together and will only be a logfc 
one when the 5WI tc:h code matches the i nverted address. Th is· logic one 
level is used as ~n ,nable signal at U18 for read, write and chip sftl~ 
ect of the Ram (U28 & U29). The logic one address enable signal can 

. he made invalid by closing S2-R or applying a low level to bus pin 53. 

U18 conbfnes signats labeled SMEMR, PDBIN, and address en~bl~ to gen~ 
erate a } 0\11 em ut8:, pin 6 ~uring memory read. U18 combines MWRITE CJnd 
address enable to generate a low on U18, pin 12 during memory \II/rite. 
Both read clOd WI" i tf! (1 QW go i ng signa 1 s) a re comb i ned by two nand"'9a tes 
~o genefZat~! c:l ch ipse 1 ~ct to u28 and U29. 
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5.0 (continued) 

Rom Address (on-board) 
~Imilar in -opel·ation as Ram addressing except U9 & U20 is used in de
coding. S2-P and jump disable signal will make the Rom addre~s invalid' 
when they a reJ 0\'1/ 0 

TIle address enable signal is applied to U7 ~long with PDBIN and A10 to 
chip select the Roms on IK boundaries dur~~g memory read. SMEMR sig~al 
iscombtned with the address enable signat'to U7 by the gateU20, pin 11. 
U26 is th~ first lK of EPROM and U27 is the-second lK. 

Input Addres5 (on-board) 
The input addresspng circuit uses U16 (8-input nand) and U10 (quad ex
clusive-or) to select one of sixteen possible port address pairs. Th~ 
upper three bits of the port address must be zero. The address bits, 
D!3IN signa~i, and SJI~P status are combined i·n U16 to generate an input 
port enable si9ncd (U16, pin 8 going 1m"l). U19 picks up the input en'" 
$ble si9na~ and combines it with the least.si9nificant bit of the port 
address (inverted & non-inverted) to select the status port (U19, pin 
11 low} or the data port (UI9, pin 8 low). 

Jump Code 
The jump c i rcu'1 t us,es th ree I CiS, U 11 sequences the ins t ruc tion and 
U21 & U22 apply the code to the CPU to get a jump instruction, switch 
S2-J must be closed. If'a reset is generate on the bus, this signal 
c;ears Ul1 to zero and the CPU starts a newMl cycle. The first XClK 
pulse (PSYNC and PHASE 1) clocks a one into Ul1, pin 4. Ul1 is used 

, 1 '; ke a 4- bit s h i f t re 9 i s t e r an d now has a 1 09 i cone 0 f pin 2 wit h ze ro I s 
on pin 15, 10, 7. U 11, pin 14 (0.) ish i gh amd the A= inputs of U21 & 
U22is selected to apply "C3 11 code to the bus. Another XCLK is gener
~'ted by the CPU and now U 11, pin i 5 is a one (p i n 14 is a zer0). The 
A .... inputs of U21 & U22 a re a 11 zero is, so a 1i0~1! code is app 1 i ed to th~ 
bus. XCLK OCCt!rs again and Ull, pin 10 goes high to change the select 
lin~ of U21 & U22 to the B-inputs. The B-Jnputs pass on the address 
selected by swftch 52 to the CPU chip. With one more XCLK pulse. Ul1~ 
p ! n 7 goes high (~i sab 1 i n9 jJ21 & U22. 

The tri-state buffer U2, pin 13 which is driving the enable line of 
U21 & U22 is to prevent any data transfer during PSYNC so the status 
s~gnals (SMEMR, SINP, etc.) can get out of the 8080 chip. 



6.0 WARRANTY 

SSM warrants its products to be free from defects in materials 
and/or workmanship for a period of 90 days for kits and bare boards) and one 
(1) year for factory assembled boards. In the event of malfunction or other 
indication of failure attributable directly to faulty workmanship and/or mat.
erial, then, upon return of the product (postage paid) to Solid State Music 
at 2116A Walsh Ave., Santa Clara, California~ 95050 IIAttention Warranty Claims 
Department", Solid State Music will, at its option, repair or replace the de
fective part or parts to restore said product to proper operating condition. 
All such repairs and/or replacements shall be rendered by Solid State Music 
without charge for parts or labor when the product is returned within the 
specified period of the date of purchase. This warranty applies only to the 
original purchaser. 

This warranty will not cover the failure of Solid State Music products which~ 
at the discretion of Solid State Music, shall have resulted from accident, 
abuse, negligence, alteration, or misapplication of the product. While every 
effort has been made to provide clear and accurate technical information on 
the application of Solid State Music products~ Solid State Music assumes no 
liability in any events which may arise from the use of said technical in
formation. 

This warranty is in lieu of a11 other warranties, expressed or imp1ied, in-
c lud i ng wa rrant i es of mercantab i 1 i ty and fitness for use. I n no event IrJ ill 
Solid State Music be liable for incidental and consequential damages arrising 
from or in any way connected wi th the use of I t~, products, 
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CBl Parts List 

Chip Pack 

2 - U6,19 
1 - U31 
3 - U14,15,32 
1 - U18 
2 - U7,24 
2 - U5,16 
2 - U4,13 
5 - U8,9,10,17,20 
1 - Ul1 
2 - U21,22 
8 - U2,33-39 
2 -.U30,40 
1 - U3 

Socket Pack 

1 
2 
4 
1 
2 

Diode Pack 

3 - D1,2,3 
1 

Hardware Pack 

1 - U12 
3 - U23,41,42 
1 - Ul 
5 
5 

Memory Pack 

2 - U28;29 
-I - U25 

74L$00 
74L$02 
74L$04 
74L$10 
74L$20 
74L$30 
74L$74 
74L$136 
74L$175/74175 
74L$257 
74367/8097 
74$412/8212 
74L$424/8224 

4 position DIP switch 
8 position DIP switch 
24 pin sockets 
40 pin socket 

18 PIN sockets 

IN270 german 
18rohz xta1 

7905/320T-5 
7805/340T-5 
7812/340T-12 
sets #6 hardware 
heats inks 

2114-4 
8080 



Capacitor Pack 

'1 -' C7 . 
l6 - C2-5,9,9,ll-18, 

20,21 ' 
4 - C1,6,10,22 
1 - C19 

;Resistor :packs 
; 

3 -, R2,3,12' 
, 7 ~ Pl-7 

1 - R1 
9 - R4-11,13 

Misc. 

1 
19 
13 
2 -' tJ26,27 

20pf-22pf disc 

O.luf disc 
4.7uf 20v dipped tant 
10-33uf 10v tant 

2.7K 1/4w 5% 
2.7K x 7 SIP/2.2K x 7 SIP 
4.7K 1/4w 5% 
10K 1/4w 5% 

PC board 
14 pin sockets 
16 pin sockets 
2708 (optional) 

.. 
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JUMP ADDRESS RtvlSIONS 

RAM ADDRESS S I ROM '100RESS LtR I NPUT P;~;oDRESS 
b 3 Z X ! ! 8 .~ ¢ ! ~ ~ I ~ ,8 Z '* 

A15- Al4 AI;3 AI2 AI' AIO A9 AS AI4 AI3 A~2 A I 53 4 ;3 2 I 

SSW DSBL-BP53 

XI5----~~·~~~--~~--+-~--_r--+_~--_r--+__r+_--~~ 

X~ P4 
XI3 4 
XI2------~--~u~~~~~~--~--~_+--~~~~----_r~--------4-_;1_~_+--~ 
XIl----~~~~~~~~~~~------~-4--~--~~~--~~r_----------~----+_----~ 

~ r 11 1111 III 
x8-

ROM 

WROM 

r-~ 15SBl.. 

~ 
liAMr558[ 

SMEMR - BP47 BP46-SINP 
POBIN - BP78 T 

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

MWRfTE - BP68 14 (13 It? ·15 9 
n non ~I '--o-~ 

r , 

W21 

__ "'u/ICAIo'M(~_ 
-...11 .... ,.,,·: 

, - -uft -
L : 74LS175 

I X7 . ,;, I 
X6 I 
X5 ==~~~ .. 4 2X2706 
X4 5 I 
X3 6 I 

~~ U29 7 U26 : U27 
~ 8 I 

~C~--------~~~~~~~~7 

C 8e -- • I 11 L J . I 1 ~ : I II : :.,1 - I I I 
D95 - 1 I Irl - J 1 I 'CoIS 7~( I 1---

-.. ~T I I.,l I i ~ I I 
___ .o....-__ +--+-!'------'~-- _... -.- .. --- I ~ r- , t .J 

1 I I I I~ I 
1 ·1 74367 I Syrt1_--a 

.-...... -.--... ---.--- • , I I====-::I SSM @ 1978 
:t 

v ~ r IMn J CB+\ MEMORY 4- VEe. JUMP 

SHUT 
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oM o----<;lJ 
EF68 ---- -+~V 

It(VISIONS ....... ..... 
~ 

II~II~ 
~ R~ ~ --"'DSBL . q:u --" l_- II - r ~t ~ • ---BP3Z _ Ai~ 

..... .' .... ".'11 I ~ 4;70.... ~_ AI4 
,59 , ~v ( t'::.<1 Bf85 _ AI3 

U~ 
eoeo 

,38 :-,.6 II\) 7 ""... BP33- AI2 
1371: 7" ( t'::.<15, BP67- All 
I<iO ~5 12t;7i1 SP37- AIO 
i ~lJ '7 l~ ~ r---, BP34- A9 

135 J;j!' rqU P' t':-,. 21.7.:1. ~ BF64 _ AS 
34 3 1I :i V I:j NI:1 !q?"11 -eI'83 _ A7 
133 117 ~ 47 O. 16.74367 BP82 _ AS 
32 67 ~ ~i BP29- A5 
i31 ~I 273. BP3O- At! 
ro 475 [':«'15 BP31 - A3 

129 ~5 12t;711 BP61- A2 
!?7 I'll?" 13 1'<1' . -BI'SO- AI 
I ~ DU lel.7 '" " BP79- A'S 
"" 217 :3 ./1a ~. BP23- PIX ...... 

IA~~~~~~hrl~~~~::====~~-OO1 p.l.Qt==rm~~rh~~~~t--======£P40- Doe U~=lrr~~+B~~~~ __ ========~39-005 :'~~L=nm~4+~~~~C====:==.~ n=:n~J+~~~~-========~_~ tt~=tlI;rJ+t-h~~~r-====::f.P35_ DOt 
16X 74367 BP36- [X)& 

:=:JLW*4-~~~~--___ ==t:I£EP43- 017-1...-.____ ==JlU~~~Ifi?~~---==J:t~ BP33- 016 
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