..II Microcomputer Products, 2116 Walsh Avenue, Santa Clara, CA 95050, (408) 246-2707

CB1A 8080 CPU BOARD

FEATURES:

SYSTEM COMPATIBILITY
S-100 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 RAM (2112-4), DIP switch addressable to any ZK 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 EPROM (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 @ 0.5A, -16V @ 25mA typical.
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1.0

CBi- CPU BOARD

ASSEMBLY’fNSTRUCTlDNS {refer to Assembly Drawing)

Chekk”kit contents against parts list.

R

fCheCk PC board for possible warpage and straighten if required.

To stralghten ‘the board, bend with the hands (not & vise) against

“the A rp, Sight down the edge of the board after banding to check
if the warp was removed, if not then try bending again.

Insert the following sockets into the component side of the board _
with ptn 1 lndexed as indicated in the Assembly Drawing. DOM'T SOLDER.
9~ lk pin sockets (U4-10,13-20,24,31,32,W1)
i3 - 16 pln sockets (LZ,J, 21,22, 33 ,W2)
2 - 18 pin sockets (U28,29) "
4 - 2b4 pin sockets {U26,27,30,40)
1 - B0 pin socket (U25)

( The component side is the side on which $SM{C}1979 is printed.)

Place a flat piece of stiff cardboard of appropriate size on top of the
* 'sockets to hold them in place. -

Holding the cardboard in place against the socke
and lay it on a flat surface. ( sure that all
through the holes.)

the board over
socket pins are

“‘Note: Keep soldering iron tip ciean to prevent rosin and sludge from
‘being deposited on trdCCae Wine tip freguentiy on a danp cliothor steel

wool,

-~

On‘each Sotket, solder two nof
dlagonally opposime\of each ot

covrer oins, chonsing rtwo that are

;QOnce the sockets are secursd, [ift the heard

are flat against the board, If not. szat tho
top while reheat:ng each soldered pin.

. te see if they
“kaets by prassing on the

Complete $olderinp the remaining pins of each socket. Teouch pin and pad
with jron tip, allowing enough salder to flow to form a filet between
pin and pad. Keep the tip agianst the pin and pad just long enough to
produce : the filet. Too much heat can cause separation of pad and trace
from the board. A 600 deqgree iron is recommendad

Insert and solder 7-2.7 K ghmresistor packs
(P1-P7). Be sure to observe polarity of pin 1 marked with
dot or notch,

Insert and soldpr the following resistors:
3-2.7K ghm (Red, Violet, Red) (R2,3,12)

1-4.7K ohm (Yellow, Violet, Red) (R1)
- 9-10K ohm (Brown, Black, Orange) (Rh-11,13)



1o

Insert and solder:

v Observing polarity (+ sign), insert and solder<

A

(cohtinued)‘v

insert and solder 3 diodes (D1,2,3). Observe. polarity

of the banded end.

1-20 pf ceramic capacitor (C7) e
16-0.1 uf ceramic capacutor (c2- 5 8 9) (C]l 18, 20.21)

1- 10uf-33uf,10v (C19 )
- L-4,70f dip tan. (C1,6,10,22)

Insert and solder 1-18 MHz crystal in p?ace‘ Two holes
have ‘been provided on either side of the crystal to solder

a strap over the crystal to hold it down.

Insert and solder 2-8 position DIP switches wuth the numbers
towards the left side of the board.

Insert and solder 1-4 position DIP switch wnth the numbers

towards the bottom of the board. o
Place regulators on the board so the mounting hole. an the reglatmr iq
in 1ine with the hole in the board. Mark leads for proper bendlng to

match the board holes- allow for a bend radsus,wlkq F—.

Bend regulator leads to match holes in board'

I avaa]abie, apply thermal compound to the back scde .of each. rngulgtpr

“case (the side that will contact the heat sznk) Use. JUSt a Fittle

thermal compound. Toqo much. is worse than none at atl.

Next position heatsink and lnsert reguiator EC for each of the 5
reguiators. (U1,12,23,41 42 )} Finally, ' posntaon nut and
lockwasher on top of regulator and secure from behind with screw
in each case. Be sure regulators iand heatsinks fit flat on baard.
and then solder all regulator leads. »

~Note: Ul & U2 are a different dash number 'théh"U23;Uﬁi& uh2,

B IR

.....
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2.0 FUNCTIONAL CHECK

W&RNING! DO NOT INSTALL OR REMOVE BOARD WITH POWER .ON. -.DAMAGE TO THIS
"AND OTHER BOARDS COULD OCCUR. :

If an ohmmeter is available, measure thé”&ﬁSJSiahcewbetween the
following pins:

* . AN i
Negative Probe Positive Probe . - Résistence
Bus pin 50 to  Bus.pin 1 s greatey than 20
Bus pin 50 tc Bus pin 2 “wgreatér than 20
Bus pin 52 to  Bus pin 5o greator Lhan 30

If your reading is below these values chékk for oEectrlca1 shorts
on your card. . ‘

‘Apply power {+8v to +10v) to board by plugging into the computer or
by connection to a suitable power supply . Measlre: the outputs of
the +5v reguiators. EYT b ‘

s

>} ¥

The voltage should be between +4,8v and %?,”vq$:g§ the regulator
doesn't meet this test, then check the board for shorts or errors.

CAUTION: WHILE 1T HAS NEVER HAPPENED 70 US, SHORTED REGULATOR§
HAVE BEEHN K\Qw$ T EXPLODE WiTH ”OJBEENT INJURY TO EVES OR HANDS,
BETTER SAFE THAN SORRY =~~~ KEEP FAZE AND HAMDS CLEHR OF THE '
REGULATOR EEDE OF THE BOARD DURING THIS TE&T‘

- Apply power +ldv to +19v to Bus pin 2 nndfwi&u, to ‘@Qv tp Bus pin
62 with Bus pin 50 ground. Verify that =xthe nufpu?f Ul and UI2 are
about +12 vo§ s and -5 voits res oectfuily :

Observing poiamty9 insert the rest of: tho chapa into their SQGthS
per the Assembly Drawing and user requiremgats per 3.0 (set-up).

Look the board over carefuliy. Check for hent 1 pins, poor 5qtdqr
joints or bridges and touch-up if necessary. Using the Assembly
Drawing, recheck part locations and polarity. A few minute§ of
careful inspection may save a few hours of ‘trouble shooting.
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3.0 semep S s

ﬁenerql : ' ,@:gww

;Th¢ CBl ls equipped with four extra functlons, not found om most

. 87100 QPU cards

1) anboard 2708 Proms (8 X 2K).

~2) On-board 2114 Ram (8 X 1K ).

z Vecgor Jump on Reset and Power-up.
Para!lel input port with status port.

L Th¢se differant functions can be mixed in any comblnatlon to meet

~ most user's needs. First a minimum CPU (see 3. 2) must be assembled
~~and then functions can be added per the instructions in sections
3.3 to 3 6.

V-A baslc computer system can be started around the CBI by the addition
, of only one more card --- the display! The output (or djsp?ay) can

7 be performed by using an 104 with a printer, VBIB with a TV monitor

- or the vez (to be announced in late-fall 1978). Here is an example

- Qf two ‘Bare-Bones Computers:

”]ggfgzaggss Computer #1

el ~,Para|lel CBl VBIB 1 Tv .
i “qubqard CPU Video Monitor
i b ;== Card | __

. ' v(ASCll) 71, ROM - -

Da;a pqrt =3
Status port = 2
. s ‘ SSM. 8080 Monitor

‘ltems needed'

€8] card

VBIB card

TV Monijtor

Prom set, SSM 8080 Monitor (Video Version)
‘Parallel Keyboard (ASCIl)

- Main frame (just power & $-100 Bus)

-l

'y P 41

‘§wi;ch sat;ings

ﬁl r Al1S thru A8, all closed.

- 82 - A15 thru Al2, all open.

N Al} # closed.
Sy P = gpen, R = open, J = closed
53 - Al = open, A2 thru A4 = closed



3

' (cdntihued)
- Prom placement (8080 Monitor):

U26 - Piace Prom ''FO"
"U27 - Place Prom '"F4" o

Bare-Bones Computer #2

o1y, * 10k N |
. ADM-3, . ”f“GPU
VB2, [ 1/0 card —==n
_ete. [-RoH}

‘CB1

" 1/0 terminal Status port

=

Some type of Data port = 1 " 'SSM8080 Monitoy
= @ )

I tems needed:

- CBIl card

104 card (*---not needed with VB2 card)
1/0 terminal or VB2

SSM 8080 Monitor (TTY Version)

- Main frame (just power & $-100 Bus)

i

— o -] — —
i

';ASwitch settings:

S1 - A15 thru A8, all closed
'S2 - Al5 thru Al2, all open.

Ali = ciosed.

P = open, R = open, J = closed .
S3 - Don't care

(Remove 1C U16 from CB1)

" Prom placement (8080 Monitor)

U26 - Place Prom ''Fg"
U27 - Place Prom ‘''F4"

' :Wheh additional memory cards are added to the Bare-Bones Computer,.

3.2
| The CB1 can be set-up to act as a standard 8080 CPU card fon easV
“check-out in a main frame like an Altair 8800, Imsai 8080, etc. | Not

like a MB6A or MB7 (16K), then the 256 bytes of on=bbard ram should
be addressed out of the way. Change the settings of Sl (AIS thry:
A8) ‘to an address above any new memory added. "

Mlnlmum CPU (no~ features added)

all the IC's in the CBl are needed for this applicatjon:r

¢ g v 11 m

1C's needed:

u2, 3, 5, 6, 13 thru 15, 18, 19, 20, 24, 25.
- U311 thru 40.



i‘iiTo_defeat the unused functions, set the following switches:

=81 = Pon't care
" 82.+ P = closed, R = closed, J = open
$3 « Don't care

Af YOU are using a system without a front control panel or doesn't

]‘,haye a MWRITE circuit, then add a jumper-wire between two pads
""" labeled MW (upper left-hand corner). The CBI wiil_gravide,MWRlTE,
“if. the jumper is added, by combining the signals PWR and SOUT together

“through logic.

If some of your S-100 cards use POC, then add a jumper-wire between

- two -pads labeled POC (lower right-hand corner). The drive on the POC

line is about 16 milliamperes maximum for a logic zero. A reset signal
to the CB! will also generate a power-on-clear signal back to the bus.

A sacket called ''W2'" has been provided on the CBI for connecting it to

; -a front control panel like a IMSAi for check-out or normail operation.

3.3

\

tnput Port

The CB} has been designed with one on-board parailel input port. This

“port is really an input pair of ports with status at even addresses

(A8 = @) and data at odd addresses (A = 1). A h-pole switch (S3) is

f.qsed‘to set the wanted status address from @@ to 1E.

S = Status port 8 = Switch closed
D = Data port ] I.= Switch open
Port Address (Hex) Switch (53)
R B3 2 ]
S = ﬁﬁ, p = 1 il ﬂ ﬁ [}
S =g¢g2, D= 03 @ g )] 1
S = g4, D = @5 g @ 1 &
8 = @6, D = g7 g 8 1 i
S+ @8, D= 09 ] 1 6 ¢
S=1E, D=1F i 1 } H

 The status port is used to pass back to the 8080 CPU the Data-Available

signal from the data port, if you have typed a character on the key-
board. The bit D@ (LSB) is used going low from the status port as a
DAV f)ag.

. The jnput‘port socket is labeled '"W1'' and is in the upper right-hand

corner of the board. Your parallel keyboard must provide a positive
pulse of 5 microseconds wide or greater to Wi, pin 1 to set the DAV
flag when a key is depressed. Refer to schematics for pin numbers of

~ the data input lines used in WI.

3-3
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3.5

{continued) :

The paratlel input port on the CBl is designed to drive therv3d¢qr—
interrupt lines of the $-100 bus, if you have a vector-interrupt board.
The 8 vector-intervupt lines (Bus 4 thru 11) are provided with pads

at the left side of the card's edge connector. The DAV flag fr m

U30, pin 23 is brought out on a pad labeled '"V'" (near edge connectqr,
Eower left corner) to be connected directly to bus pin 4 thru | iﬂ,ll
d»pepding on system needs. Signal-V goes low if data is present at

the input port and goes high when the input port is read. Only connect
signal V if you have an interrupt driven system.

Additional IC's are needed to activate the input port.

iIC's needed for Input:
uig, 16, 30

To disable the input port in the future, just remove i Ul6»frpm the

© board.

VYector Jump

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

"aadress is set (refer to 3.5 for addressing). You do not need Phantom

“(pin 67) control on any of your external Rom or Ram cards to allow

© “fhe jump circuit to work.

To activate the Vector Jump, three i{'s need to be added to the
Minimum CPU board.

o ““*5 ncedad for Vector Jump:

gy, 21, 22

* Yo enable the Vector Jump, close switch S2-.1.

T
b

disable the jump circuit, open switch 52-J.

Prom (2 X 2708)

Two 2708 Proms can be added to the CBl with firmware devised hy the
user. Socket U26 should receive the first 1K of firmware and socket

© U327 will be the second 1K. The starting address for U26 is“sexiby,

PR
Sud

switch 52 at any 2K boundary.

@ =.switch closed, 1 = switch open

3-4



continued)

"Starting Address | Switch, S2

‘, 15 14 13 12 11
 peoe 6 8 ¢ o @
 p80g 6 6 6 6 1
igeg g 8 6. 1 8
1808 g ¢ 8 1 1
2000 8 0 1 ¢ ¢
*Fﬂﬂﬁ R T TR "
" F80 T T T

"'2‘*—-—Sw|tch setttng for SSM 8080 Monitor ROMs.

wf’ - To activate the on- board Proms, three lc's and two Proms negd qo be
‘?”added ‘to the CBI.

L]

'IC?s'needed for Prom:
Uk, 7,9, 26 & 27

'5if'beéﬁabﬁe fhe Proms, open switch S2-P.
xTOwdisable~the Proms, close switch $2-P.

?,;;uh on the CBI forms a wait- state cnrcutt that is used onl when rgading
- -the Proms. One wait-state is added to the read cycle of the 8030, $Q .
- ‘that 500nsec or 1000nsec access time Proms can be used. If jt is

- desired to defeat the wait-states for the Prom, then replace vk mlth
f.fan IC Header wnth pin 6 tied to pln 7
"Slnce U26 & U27 are Proms tied to the internal bus of the CPY, nQ o
~external (off card) device can read the Proms except the 8080 (uzs),

‘Some .of .the front control panels will not be able to examine the 2K
" area occupled by the Proms. (If you you tried to examine the Proms on an
Altair computer, all locations would show-up as FF.) The Proms cap -

" be read by software, since an on-board program like that SSM ﬂOBO ‘

v Monitor can be easily run on the CBI.

3 6 Ram (2 X 211#)
e

The CBI has the option for on-board scratch Ram of |K bytes, This

; “ﬁ,Ram can. be set to any |K boundary from@@@d to FFC@ by using switch 81.

Do not try to DMA to the on-board Ram, since it is tied to the lntg(nal
bi-directional bus of the 8080 and not' the external $-100, No' DRA ¢evice

can get access to the internal on-board Ram. U28 & U29 should pe qsed for -

3a Stack or Parameters used in a small operatung system
o,
~ To actlvate the Ram, add four IC's to the card. R

‘|C'S needed for Ram:
U8 17, 28, 29

| To;epable the Ram, open'switch S2-R.

3f5




3.6

(continued)

The addressing of the Ram is slmllar to the Prom except you use switch

S

3.7

# = switch closed,l = switch open

Starting Address 15 14 13 12 11 10
*Boe0 g 9 06 06 06 0
?L00 ¢ ¢ 6 06 B

- #3008 5 6 0 @0 1 0
Bcoo g @ 6 o 1 1

1000 g @8 6 1 ¢ o0

Fgod 1 1 1 1 1 0

- ECo /RS T R N B

Since the on-board Ram is internal tc the CB1, some of the front control
panels will not be able to examine this Ram. Software does have access
to this Ram, it's just external hardware that doesn't.

SSM 8080 Monitor

If the SSM 8080 Monitor V1.0 is used on the CBl the following switch

- settings should be used:

'S1 - All switches closed, if no external memory is available.
S2 - Al5 thru Al2, open. All = closed. P = open. R = open, if
no external memory is at address zero. ~J = closed for Vector-
jump.
- S3 - A2 thru AL, 311 closed. Al = open for using VBIB.
Al = closed for using VBZ or- 1/0 terminal.

Be sure to connect-up the MWRITE aumper on the CBI if you have no
front control panel.

The SSM 8080 Monitor comes in two versions. One is called "TTY" and is
intended to communicate with an /0 device like a ADM-3, teletype, VB-2,
gtc. on ports zero and one. The other.version is called 'Video' and
will communicate with a paralliel kevboard on ports two & three and the
VBIB at address B##@. Be sure to specify.the right Monitor program to
meet your needs. "

The SSM 8080 Monitor uses the top 64 bytes of contiguous memory starting
at #P@@ for its stack and parameters. . If only the on-board Ram is used
for memory at zero, then addresses B %8 to #3FF will be used as scratch

‘memory, Don't write over B3f to #3F, unless you have more than 1K
-bytes of memory or the Monitor will go crazy. o

3-6



347 '(Contihued)

If you are using anly |K bytes of memory with the SSM 8080 Monitor
and you wish to write some very small programs, oniy write between
© PP1P to @3CH. The SSM Monitor has software breakpoints for debugging
" purposes which uses the restart | instruction (from 8688 to #@@F).
‘Before executing.a small program, be sure to set the stack pointer
~into the useful memory range of I8 to @#3C#. To move the stack, do
the following: .

1)  Type the letters (all capital) XS.

2) The compyter will respond with its user stack address of

- g1ep-.

3). Now type3C@l followed by a carriage-return, This will move
the stack from 188 Hex up  to 3C@ Hex. This stack pointer
can be assigned to any place you have free memory. Remember
that stack data grows downward in memory, sc enter the top
address of the stack, not the bottom. ‘

). If you re-enter the monitor routine at F@¢ or F@21, the

- stack wil] be re-initialized at f108. Be sure to repeat
steps (1) thru (3) everytime you execute a small program
and are using only K bytes of memory.

3.8 Input Sensor

- 'I'f 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.

1) Byte Sensor (No hand-éhaking signals)

The input port (U30) can be set-up to sense continuous data
on its input without any strobe pulses. W}, pin | has to be
pulled up by a 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 Wi, pin 14 to pad.

w PJN o

QOOOuy

OOOOOW

e ' Backsnde of Card N : :
' (if you ever want to use the +5 volts From this pad for
external power, don't draw more than 80 milliamperes from it.)
Now connect the 2.7K resistor, # watt from W1, pin 14 to WI,
pin.1 on the interfacing header-connector to Wi.

3-7



| 3.8 (continyed)

- The input port ¢an npow be used to sense swiiches:(B‘péﬁéibleS
or logic signals on its input .in a.continuous scanning program.

2) ‘Byte Sensor (Hand-shaking)

- The input port (U30) can be set-up as a interrupt sensdr in
- '~ a system that does polling. The strobe input (W1, pip 1)
needs a positijve pulse of about 5 microseconds. To provide a
pulse, when only one input bit changes at a time, a two. IC
circuit is needed.

+5v

— PRI .
Ip > ?% . g;, SR .
— 2 s
> J’P J MoN Q) P>
> -4 » T Mewe wi, PIN £
Q
> $ ,
= 741530
]17.P
GRENTER , e Wi D
THAN | > W, fﬂ’iN 2
Sps ' E PIN 12
| > PN Y
T - PIN 11
™ > PiN 5
Ee PiN 10
> FIN &6

NG

This two IC circuit will set the status flag of the tnput

port and place the interrupt code (id thru 17} into U30,

No more interrupts will be generated until the one low going -=—
interrupt line is back to a logic one. The interrupt lines

can be normally-open momentary switches for special consolg

features.

- Be sure to connect pad "V'' (lower left corner) into your
interrupt system's bus line for vector inmterrupts, if you
have that card,
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3 9 Reduce Ram Size

~HF the user wishes to reduge the 1K of on- board RAM to 512 or 256 bytes,‘
only, a couple of jumpers will have to be added

prbpard Memory'Ssze . Jumper 1 Jumgerwg
“' loz" : bytes | ’ None . .‘None e, .
512 bytes - U18, pin 4 to - None
’ R ut7, pin 11 g
'2561bvtes | Same 17, pin 3 to
- " u17, pln 11

‘This memory size flexibility should give the uSer a wude choice of hardware
configuration to better adapt the CB1 to any: special system needs.

™
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4.0 TROUBLE SHOOTING HINTS

Check for proper settings of DIP switches.

Verify that all ICs are in the correct sockets.

Visually inspect all ICs to be sure that Eedd are in the sockets and
npt bent under. . S _

Verlfy ‘that the output voltage of oach rvgu?atw is correct.

lnspect back side of board for soid@r brudqe% Run a small sharp knife
blade between traces that appear suspncxous A magnifying glass is a
must. for this type of inspection. S v ’ ' '

1f you have any problems with the Input Port:

n
2)

")
o,
:

L)

-port address.

Check U30 (8212) which is the data port. - - : :

Check U39 (74367). Part of this IC is used as a status port clrcuit.
.Check U19 (74LS00) and U16 (74LS30) which form part of -the addressing
circuit for the port select.

Check U10 (74LS136) which is used for DiP swareh Je!ectlon of the

{f you have any problems with the Vector Jump

-

Gheck U1l (74LS175) which sequétces the: jump znstrurtlon to the 8080,

Z) Check U21 & U22 (7QL5257) which place-the jump code and address Onto

B Pt T

Ve
.-
1.

£
o

R

the bi-djrectional bus of the 8980

W a

If you have trouble reading the on-board Proms:
I) Check voltages ta U26 & U27 (*708;

Pin 12 = ground T
Pin 18 = groynd

Pin 19 = +12v

Pin 2] = =5y

Pin 24 = +5v

. Check chip-select from U7 (74.520) which dfives ;h; ‘Proms.
Check U9 & U20 (741.5136) which céntrols Prom addressing.

Check UL (74LS74), if the 8080 gets into a continuous wait‘state
when the Prom is read,

PO S

If the On-board RAM has problems: ‘ ’
1) Check U8 (74LS10) and U19 (74L500) which controls ch:p select.

2)
3)

Check U8 & U17 (74LS136) for addressunq D%Qb 9m¢
Check uU28 s U29 (2114) for bent pins.t -

bt



5.0 THEORY OF OPERATION = R e v

, Usage “y . : - o ot ﬁr“.‘:
1) w2 (7&367) is used to buffer Phase 1 & 2, Clock and MWRITE s;gnals
01to the bus. R
‘72)1‘U3 (8224) is used to generate Phase: 162 to the 8080 and also Power—
Oa-Clear. ) .
3) u¥ (74LS74) is used tq time out two wai t- states For on- board ROM read
_cvcles. , - » , ) |
L'h)'°83'(7kLS30) is USedvto”dgﬁode the cohdftfons neoeséary to diséble the
Cinput triustate buffers to the 8080.
5) U3 (74LS00) is gcneral lqgic bomﬁ.ﬂ : '_ ‘
9‘6);”L7 (74L320) is used to decode the Chlp se]ect S|gnals fon the two
 PIOMs (U26 & 927). ‘ .
7)) U3 & U7 (74LS136) s used to decode the IK boundary address for the
) ‘ n-board RAM (U28 & U29).
.. 8) U) & U20 (7MLS|36) is used to decode the 2K boundary address for the
. cn-board ROM (V26 & u27) | .
9 ;Ulo (74L8136) is used to decode the lower address bits of thg paraller
10). Uil (74L5175) is a sequenger of the 3 byte vector jump 1nstvuctton
1) u:3 (74LS74)is used to timerin the presence of the PHOLD and - PRDY
s gna!s to the 8080. \ .
*12); Ul & uls (74L804) is mainly used to invert & buffer the upper eight
~agdress lines from thp 8080 IC into address decode loglc (US 09, u1o,
U2, 016), L
13) U6 (74LS30) is used to dgcode the upper address b!ts of the parallel
o input: port. TR | ‘ '
14) U8 (74L510) is used to decode chup~select and' wrnte-enable stgnals
fur the RAM (u28 & U29). e , DU
15) Ui9 (74L500) is mainly used to chip-select the status or nnput port.
on the CBI. -
~16).'U¢] 5 U22 (7#LS258) are multiplexers used to drive the jump instruction
. oito the: internal 8080 data bus.
.;17) u: 4 (74L$20) is used for jnputting not-ready signals from PRDY XRDY.

~or the ROM into fljp-flop Yi3.
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'_ ’5.0 (;6ntinuéd) 

?‘_*f;‘ Not is being used as a logic definition.

18) 'UZS (8080). The Brains!
~13) u30 (82}2) is the parallel input port IC.

‘20) U3l (74L502) is mainly used to decode conditions from a future

front panel control circuit for whlch the input buffers to the
8080 should be disabled.

21) U32 (74LSOA) is used to buffer special disable signals from the

$-100 onto the CBI.

~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 malnly to buffer the 8080 addrass
lines onto the bus,

2%) U37 & U38 (74367) are used to buffer the output data lines.

. 25) U38 & U39 (74367) are used to buffer the input data lines.

23) U40 (8212) is used to decode and drive CPU Status signals onto
the S-100 bus. .

Oreratijon
~Efation

Aidress Buffering
Tae address lines AB thru Al5 of the 8080 IC are passed through Tri-5tate

biffers (U34, U35, U36) for additional current drive to the bus. The
address buffers can be turned off by applying a logic zero on bus line
22 which is called '""Not*Address Disable''.

D.ita Buffering, Output ' ‘
The data lines DO@ thru DO7 of the 8080 IC are passed throuqh Trl State
buffers (U37, U38) for additional current drive to the bus. The output

.. data ltines can be turned off by applying a logic zero on bus line 23
~which is called 'Not Data Out Disable''.

Data‘Buffering, Input

The data lines DIf thru DI7 are Tri-Stateable to the 8080, so that ex-

ternal bus data or internal RAM, ROM or [/0 data can be passed to the

CPU, The input data buffers (U38 U39) are disabled on the following
,'condltlons.n

1) The front panel wants access to the data lines, then SSW Dgﬁi
bus line is pulled low.

2) Thq jump clycuit on the CBI is activated, then U5, pin 1 is
pulled law.

3) If the input port is being read on the EB], then U5, pin 2 is
pulled Tow.
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(continue

k)

2

When reading on-board ROM, U5, pin 4 is pulled low for input
bus data dssable

P

: 5) When read;ng on- board RAM, U5$ pin 5 is pul]ed Tow.

- 6) If the computer is not running (bus’ 3ane /1 Eow) and there is
no "DBIN" signal (U31, pin 11 is-low), then the buffers are
off.

Processor Control Signal Buffering
The following control signals are buffered by U33
.~ DBIN --- Strobe generated by the 8080 when it wants to read the
bus. Called 'Data Bit [N,
WR  --- Negative strobe generated by the 8080 when it wants to
write to the bus. Called Not WRite''.
INTE --- Interrupt enable flag.
_ SYNC --- A strébe pulse generated at the beginning of eachinstruction
' fetch, write to memory or /0 operation.
WAIT -=-~ A flag to indicate that the CPU is in a waiting loop, if

the Ready line (U25, pin 23) is pulled low.

HLDA --- Hold Acknowledgé flag indicates that the CPU has Tri-Stated

The contr

. (called "

"Processor

(and stopped) and turned over its address and data ltnes
to another devjce to use. : :

ol signals can be Tri-Stated by pul?»ng bus ilne 19 to ground
Not €/C Disable').

Status Buffering

The 8080

has eight status signals which are iatched into a 8212:1C (UhO)

,and‘d;strlbutlve onto the bus.
: MEMR +~~ This flag is at a logic one when the CPU is readlng memory,
INP -7- This flag is at a logic one when the CPU is readlng 1/0.
M1 === This sngnal is high for the fsrst hyte of a ohe, two or
‘ three byte |n§truct|on
QUT ~--- This flag is high when the CPU is writing to 170.
i ««. HALTA -- This signa] is high for the execution of a halt lnstruc*
‘ tion. - ‘e
. STACK -- This flag is a logic one when the CPU is using-its 16~bit
stack register to read or write tosmemory.
. WQ -~-- This flag is a log:c zero when the CPU-is goung to write:
' to 1/0 or memory. g
INTA -r- This flag is a logic one when the CPU has completed an

instruction and is responding to an-interrupt request.
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7-»The status signals can be disabled by pulling bus line 18 to ground
‘ (called Not Statuf Disable").

Clock Signals _
U3 is the maste- clock chip for the CBl and divides a 18 mHz crystal
frequency by nine to get & 2 mHz frequency. U3 generates a two phase
c¢lock which is used by the CPU and the bus for timing. U3, pin 11 3
pin 10 generates phase one and phase two clocks at +12V high for 8080
operation. U3, pin 6 generates a TTL signal (only +5v max.) for use
with standard logic and this signal is buffered to provide bus signals
called 'Phase 2 and Not Clock''. A phase one clock is created for the
bus by driving a tri-state buffer through a diode (D2) pulled-up by

a resistor (R1).

Specna? Memory Wille Signal

‘A memory write stirrobe S|gna1 has been created on the CBI to replace an
old front control panel signal. The SOUT status signal has been com-
bined (through U31) with to generate a signal that only goes high
on memory write functions, The final signal is calied MWRITE, and is
jumper selected by the user.

Power-on Reset

Fower-on reset is created by a long time constant network (R13 & €22)
connected to the reset Input of U3. When power is turned on, the Te-
latively slow rate at which C22 charges up holds a logic zero on U3,
pin 1 until a threshold on U3, pin 2 is passed. Standard reset is
achleved by dlscharglng C22 thru a diode controlled by bus l;ne 75.

"Peady Slgnd!
‘The CPU can be put into a wait-state by three control signals:

PRDY ~~-- Bus pin 72 {(going low)
XRDY --- bus pin 3 (going low) : :
WROM ~-- U2k, pin 5 {going high) : : "

The not-ready signal is sampled by Ul3, pen 12 in time to the phase
two clock

Ram Address (on-board)
The upper eight address lines A8 through Al5 are inverted and then com-
rared with the code on switch S1 by two exclusive-or chips U8 & Ui7.
The autputs from UB & Ul7 are strapped together and will only be a logic
cne when the switch code matches the inverted address. This logic one
level is used as an enable signal at U18 for read, write and chip sel~
~ect of the Ram (U28 & U29). The logic one address enable signal can
- ke made invalid by closing $S2-R or applying a low level to bus pin 53.

UI8 conbines signals labeled SMEMR, PDBIN, and address enable to gen-
erate a low on Ul8, pin 6 during memory read. U18 combines MWRITE and
address enable to generate a low on Ul8, pin 12 during memory write.
Both read and write (low going signals) are combined by two nand-gates
to generate a chip select to U28 and U29.
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(continued}

Rom_Address {on-board) J

$im|lar in opexa*aon as Ram addressing except U9 & U20 is used in de-
coding. S2-P and jump disable signal will make the Rom address |nvalld
when thev are {ow.

The address enable signal is applied to U7 aiong with - PDBIN and Alﬂ to

~chip select. the Roms on 1K boundaries during memory read. SMEMR signal

15 .combined with the address enable sngnal ‘to U7 by the gate UZO, pin 11,

U26 s the first 1K of EPROM and U27 is the second IK.

Input Address (on*board)

The input addressing circuit uses Ul6 (8-inpUt nand) and U10 (quad ex-

‘ciusive-or; to select one of sixteen possible port address pairs. The

upper three bits of the port address must be zero. The address bits,

DBIN signal, and SINP status are combined in Ul6 to generate an input

port enable signal (U16, pin 8 going low). U9 picks up the input en-
able signa’ and combines it with the least .significant bit of the port
address (inverted & non-inverted) to select the status port (Ul9, pin

11 low) or the data port (U19, pin 8 low). -

Jump Code
" The jump circuit uses three 1C's, Uil sequences the instruction and

U21 & U22 apply the code to the CPU to get a jump instruction, switch
$2-J must be closed. If ‘a reset is generate on the bus, this signal
ciears Ull to zero and the CPU starts a new Ml cycle. The first XCLK

pulse (PSYNC and PHASE 1) clocks a one into Ull, pin 4. UIl is used

like a 4-bit shift register and now has a logic one of pin 2 with zero's
on pin 15, 10, 7. Ull, pin 14 (Q) is high and the A-inputs of U21 &

U22 is selected to apply ''C3" code to the bus. Another XCLK is gener-
azed by the CPU and now Ull, pin 15 is a one (pin 14 is a zero). The
A-inputs of U2! & U22 are all zerc's, so a "@@" code is applied to the
bus. XCLK occurs again and Ull, pin 10 goes high to change the select

1line of U21 & U2Z to the B-inputs. The B-inputs pass on the address
- selected by switch $2 to the CPU chip.  With one more XCLK pulse, Ul1,

pin 7 goes high disabling P21 & 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
signals (SMEMR‘ SINP, etc.) can get out of the 8080 chip.
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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 directiy 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 'Attention Warranty Llaims
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 cr 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 producy. While every
effort has been made to provide clear and accurate technical information on
the application of Sclid 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 all other warranties, expressed or implied, in-
cluding warranties of mercantability and fitness for use. in no event will
Solid State Music be liable for incidental and consequential damages arrising
from or in any way connected with the use of its products.
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CBl Parts Ligt

Chig Pack

- U6,19

- U3l

- Ul4,15,32

- Ul8

- U7,24

- U5,16
U4,13 |
- U8,9,10,17,2
- Ull

- U21,22

- U2,33-39
-.U30,40

- U3

HFNONPUNNDNFWH,,
|

Socket Pack

SN N

Diode Pack
3.-Dp1,2,3

1

Hardware Pack

- Ul2 :
- U23,41,42
- Ul

(200, B VS I g

Mémory Pack

2 - U28,29
1 - U025

741500
741502
74L.$04
74L$10
741520
74L$30
741574
74L$136
74L$175/74175
74L$257
74367/8097
74$412/8212
741.$424/8224

4 position BIP gwitch
8 pasition DIP switch

24 pin sockets

Lo pin socket

18 PIN sockets

1N270 germaniumn
18mhz xtal

7905/320T=-5
7805/340T-5
7812/340T-12
sets #6 hardware
heatsinks

211 4-4

8080




;cépaeitér'Packli

1=-c7 . 20pf-22pf disc
16 ~ c2f5f819}ll-181
- 20,21 0.luf disc
C1l,6,10,22 4.7uf 20v dipped tant
cl9 , , 10-33uf 10v tant

"
1

i

Resistor Packs

"= R2,3,12 2.7K 1/4w 5%
- P1-7 , ' 2.7K x 7 SIP/2.2K x 7 SIP
- Rl ' 4.7K 1/4w 5%

R4-11,13 - 10K 1/4w 5%

VW

 Mise.

i = PC board

19 , . 14 pin sockets
1 , S 16 pin sockets
-2 - U26,27 v 2708 (optional)
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JUMP ADDRESS - REVISIONS >

. o ' ) DESCRIPTION ] _oas T aremovep
RAM ADDRESS S| ROM ADDRESS [ TNPUT PORT ADDRESS | 1
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