
























































































































































































































































CALL  instructions are three bytes long; - so three interrupt ackndwledge cycles’

are needed to read the whole instruction out of the 8259A. The 8085 will
‘provide the three necessary interrupt acknowledge cycles; but ‘the 8080 and Z-80
"do-not.  These CPUs only expect to see:a one: byte instruction (usually a
“RESIART). What they do in response to the CALL is to fetch the CALL opcode:as
if it were an INTA cycle, but then try to get the next two bytes as if it were.a
.memory read. Natdrally we had tovprovide some circuitry to get around this
"problem.

The output of flip-flop- U44b will only go high when pSTVAL* goes low during
pbYNC, which signifies that the status lines on the S-100 bus are valid. This
signal is applied to one input each of two sections of U46. -When sINTA goes
high and this "status valid" signal goes high, pin 8 of U46 will go low which
will cause the inverting output of U44a to go low. This signal is ACK¥*. ACK* is

" connected to.one input’ of OR gate Ul8. "The other input to Ul8 is the pHLDA
signal from the S-100 Bus. This allows DMA requests from the bus to temporarily
suspend interrupt acknowledge cycles. This can happen because the interrupt
acknowledge response from the 8259A is 'a CALL instruction and DMA requests are
honored after M1 cycles, which in this case would be after the first byte of the

CALL opcode. The output of Ul8 becomes the PHANT* signal which is used to

disable the System Support 1°s memory during interrupt acknowledge cycles
(regardless of the setting of the PHD and PHE switches. This signal also
represents the fact that an interrupt acknowledge cycle is occurring and is
applied to one input to U20 that generates the master board select’signal that
is used to enable the board’s output buffers. This signal is also applied to
‘one ‘input of U2l that is used to -force two wait states during interrupt
acknowledge cycles to insure that a proper response is always sent in even the
fastest of systems. This PHANT* signal is inverted by a section of U24 and
becomes the PHNTM signal which is in turn applied to U28 which inverts again and
drives the PHANTOM* line on the S-100 bus. This signal also goes to one input
of NAND gate U27. The other input ‘to the NAND gate is the pDBIN signal from the
‘bus. The output of the NAND gate becomes the INTA* signal which goes to the
interrupt controllers which is used by them to gate the response onto the data
‘bus .’ : .
Flip flop U44a will remain set until one of two events occur, depending on
how jumper J13 is set. One input to U25 is the pHLDA signal from the S$-100 bus
“which is used to disqualify the other input during DMA cycles. This prevents
‘U4ba from being cleared by any cycles that a DMA device may run on .the bus
(since the interrupt acknowledge cycle may be. interrupted in mid-stream). = The
‘other input to U25 is selected by J13. In the :8085/8088/8086 mode (8 connected
toC), this input is the sINTA signal from the S~100 bus which means that U4é4a
“will be cleared on any cycle that is not an interrupt acknowledge cycle and not

“a'DMA cycle when status is valid. In the Z-80/8080 mode (Z connected to C),

this input is the sWO* signal from the S-100 bus. This will 'clear U44a on the

first write cycle following the interrupt acknowledge cycle that is not.a DMA

cycle. In a Z-80 or 8080 system this will be the stack push.that normally
follows the CALL instruction (which is the interrupt response).

The 8259As are enabled for reading and writing to their registers by the
ICNTA* and ICNTB* signals from Ul9. The RD* and WR* signals enable reading and
writing respectively.

Pin 16 (the master/slave programming pin).of Ul5 is tied high- through R21

‘and that programs Ul5 to be the master. Pin 16:0of Ul4 is tied low making it the

slave. The three cascade bus pins (12, 13.and 15) are' connected together, The

8259As communicate over this bus to maintain the master/slave relationship and
.priorxties. o : i C s . ) ‘
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INTERVAL TIMERS

The interval timers on the System Support 1 are implemented with the 8253
programmable interval timer IC. The TIMER* signal from U21 is used to enable
the 8253 for reading and writing with the RD* and WR* signals.

The CLOCK and GATE inputs and the timer outputs are all present at J4 so
that they may be interconnected to perform a variety of functions. The timer
outputs are buffered and inverted by UlO so that any polarity is available. The
timer outputs also appear at the interrupt controller option jumpers J7 and J8
for causing interrupts.

The GATE inputs are pulled up with resistors so that timers do not randomly
become disabled and nothing need be done with these inputs in most cases. See
the chart in the reprint from the 8253 data sheet to determine the effect of the
GATE input on the various timer modes.

The CLOCK inputs are normally tied to the 2 Mhz clock 51gnal on pin 49 of
the S-100 bus (after being buffered by Ull), but they may be "cut and jumpered"
at J4 to allow cascading of timer sections or use of external clocks. Make sure
any external signal brought in at J4 is a TTL level only!

SERIAL CHANNEL

The UART used on the System Support 1 is the 2651 type that has an internal
baud rate generator and latches for the RS-232 handshake lines.

The master clock is provided from the crystal oscillator comprised of two
inverters from U45 and crystal X2. The frequency is 5.068 Mhz.

The R/W and CE inputs to the UART do not have the same meaning as one has
come to expect from these type of LSI parts (such as all the others on the
board). 1Instead, the R/W signal is a status signal telling the UART which
direction the data bus should be in, and the CE input is the combination chip
enable and data strobe. The R/W line is tied to SOUT from the S-100 bus since
SOUT will be high for I/0 writes and low for I/0 reads. The RD*, WR* and UART
signals are combined with two sections of U46 to form the CE signal.

The RS-232 inputs and output are level shifted with 1489 and 1488 RS-232
receiver and driver ICs. They may be configured for either master or slave mode
by either a dip-shunt or dip-header at J2.

The TxRDY and RxRDY signals are inverted by two sections of U3l and go to
the interrupt circuitry for running the UART in an interrupt driven mode.

MATH CHIP

The System Support 1 can accept either the 9511A or 9512 type math proces-
sors from AMD or Intel. (Intel’s numbers are 8231 and 8232 respectively).

The chip is enabled by the 9511%* signal from Ul9 and is read or written with
the RD* and WR* signals.

The standard 9511A or 9512 runs from a 2 Mhz clock which is provided from
the S-100 bus CLOCK signal on pin 49. But AMD makes 3 Mhz parts and Intel makes
4 Mhz parts, so provision has been made for an on-board oscillator to allow
higher clock frequencies than 2 Mhz. This is formed by two sections of Ull and
crystal Xl. Xl is not supplied with the board. The output of the oscillator is
divided by two by flip=flop U8. Thus the crystal used must be twice the desired
frequency. This was done because 6 Mhz crystals are easier to find than 3 Mhz
crystals (and they’re smaller!). J5 is used to determine which clock source
drives the math chip.



The PAUSE output is used to cause the CPU to wait if the math chip needs
more time to get data ready, cannot accept a command just now and other reasons.
This is inverted by Ull and re-inverted by U28 and connected to the RDY line on
the S-100 bus.

The END and SVRQ outputs are brought into the interrupt structurp so that
the math chip can be run in an interrupt driven mode. The ERROR signal is only
available on the 9512 (8232) and the END polarity is different between the two
‘types of math chips. J6 is used to correct for the polarity difference.

REAL-TIME CLOCK/CALENDAR

The real time clock is implemented with the OKI MSM5832 clock chip. This is
a CMOS chip and is therefore much slower (in terms of access time) than the NMOS
components. Therefore it requires special interface circuitry.

The command and data lines are latched by U40 and U42 to keep them, stable
longer than the CPU would normally assert such signals. The CLK#* and WR*
signals are combined by a section of U25 to form a write strobe for the latches.
The appropriate latch is selected by AO and U26 and U27.

Whenever the command latch is written into, a 6 microsecond wait state is
generated by U43a and U28. Whenever the HOLD bit is set high, a 150 microsecond
wait state is generated by U43b and U28. This causes the CPU to slow down
automatically for the clock chip rather than have to bother with wait loops in
software.

The clock data is read by the occurrence of CLK* and RD* at the inputs of
U25. This causes the outputs of U42 to be tri-stated and the outputs of U39 to
be enabled. This assumes the READ bit is set high.

The master clock for the clock chip is provided by crystal X3 (a 32.768 Khz
watch crystal), C12 and Cll. Cl2 may be adjusted to vary the frequency of the
oscillator which will determine the accuracy of the clock.

The clock’s chip select (CS) input is held high by Q3 until the +8 volt
supply drops down to about 7 volts which will drive the CS input low. This
inhibits glitches at the command inputs from affecting the time. At the same
time Q5 will no longer provide power to the clock, but will allow the battery to
power the clock through D4.

POWER-FAIL DRIVER

The same circuit that pulls CS low on the clock (described above) is also
used to implement the PWRFAIL* line on the S-100 bus (pin 13). When the +8 volt
supply drops to about 7 volts then Q4 will turn off and R28 will pull the input
of U3l high. This will be inverted by U3l and becomes the PWRFAIL* signal.

PWRFAIL* will go low about 15 milliseconds before the regulators in the
system drop out of regulation. The exact time will depend on your system s
power supply and the loading on ite.

The PWRFAIL* signal may be jumpered to the NMI* line (bus pin 12) with
jumper J10.

WAIT STATE GENERATOR

The System Support 1l has the ability to insert O, 1, 2, 4, or 8 wait states
into every access to the board. The number of wait states inserted is dependent
on the setting of Switch S1, positions l-4. But there are also some instances
when wait states are automatically inserted regardless of how Sl is set.

Two wait states are automatically inserted every time an access to the math
chip occurs. This is because the PAUSE output of the 9511 (8231) comes. out too
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late to cause a wait state. Therefore we cause two wait states to be inserted
just in case, and if the 9511 needs more, its PAUSE line will remain asserted,
extending the wait state further.

Two wait states are automatically inserted on every interrupt acknowledge
cycle for added margin in responding to interrupts.

In addition, the clock circuitry can also cause wait states, but that
circuitry has been covered in the section on the clock.

Here’s how the wait state generator works: All of the ‘various 'chip select
signals, ROM* and the "interrupt acknowledge'" signal (labeled PHANT¥*) are
combined by U20, an eight input NAND gate. The output of U20 will be high any
time an access to the board is made, and is connected to one input of a section
of U27. The other input is connected to pSYNC from the S-100 bus. The output
of U27 will go low when there is a board select and a pSYNC, and is tied to the
SHIFT/LOAD input of U22. This causes the data present at its parallel data
inputs to be loaded into the register.

If no switches are closed and it’s not an access to the 9511 or an INTA,
then the data will be all ones. The QH output will immediately be set to

- whatever is present at the H input (inverted). In this case, a one is present

so a zero will appear at the QH output which will be inverted by U28 leaving the
RDY line high. No wait state will be generated.
If switch 4 (W1) is closed, the data present at H would be a zero (through

U21) and therefore a high would be present at the QH output when SHIFT/LOAD goes

low. This will cause the RDY line to be low and a wait state will be started.
When pSYNC returns low the SHIFT/LOAD input will be high so the clock can now
shift the data through the register. Since the G input was high, a low will
appear at the QH output after the falling edge of the next clock ending the
wait state.

You can see that the more zeroes that are loaded into the register, the more
wait states will be generated. The 9511% and.PHANT#* signals are combined by a
section of U2l. Two further sections AND this signal with the Sl-4 and S1-3 (W1
and W2) which makes these two switches appear to be closed if an access to the
9511 or an INTA occurs. This causes the automatic wait state generation
described above.

DATA BUS

The System Support 1 uses a bi-directional data bus on the board because
most of the peripheral chips also use a bi-directional data bus. This is
implemented with U37 and U38, two tri-state buffers.

The RD* signal is generated when any access to the board is made and pDBIN
is high. RD#* is applied to the tri-state control of U38 which drives the S-100
Data Input Bus and the inverted RD* signal is applied to the tri-state control
of U37 which controls the flow of data from the S-100 Data Output Bus into the
board.

So when RD* is low, U37 will be disabled and U38 will be enabled causing the
internal data bus to be driven onto the S-100 data lines. When RD* is high U38

‘will be disabled so the board will not drive the S-100 data bus and U37 will be
-enabled causing the data from the S-100 data bus to present on the internal data
bus.’

Data is always driven into the board unless a board read occurs which causes

_the data to be driven out from the board. Data will not be inadvertently

written into the stuff on the board because all write strobes a qualified by the
chip selects (either by the chip itself or on-board logic).

That completes the Theory of Operation Section.



PARTS LIST

INTEGRATED CIRCUITS (Note: the following parts may
have letter suffixes and prefixes along with the key
numbers given below.)

(4) 74LS00 quad 2 input NAND (U6,26,27,46)
(1) 74Ls02 quad 2 input NOR (U25)
(4) 74LS04 hex inverter (U10,11,24,45)
(3)  74LS06 hex inverter 0.C. (U28,30,31)
(1) 74LS08 quad 2 input AND (U21)
(1) 74Ls520 dual 4 input NAND (U33)
(1) 74Ls30 eight input NAND ) (U20)
(1) 74LS32 quad 2 input OR (U18)
(2) 74LS74 dual D flip-flop o (U8, U44)
(1) 74LS138 one-of-eight decoder (U19)
(1) 74LS165 . 8 bit shift register (U22)
(1) 74LS173 quad latch tri-state (U42)
(1) 74Ls8221 "dual one-shot . (U43)
(l) 74LS5244 octal bus buffer : (U38)
(2) 74L5266  quad XNOR 0.C. (U35,36)
(1) 74LS273  octal latch ‘ ' (U40)
(1) 74L8367 hex bus buffer (U23)
(3) 81LS95/97 octal non-inverting buffer (U34,37,39)
(1) 81LS96/98 octal inverting buffer (U29)
(1) 25LS2521 octal comparator (U32)
(1) 1488 RS-232 driver (U4)
(1) 1489 RS-232 receiver (w3)
(1) MSM5832 OKI Clock Chip (U41)
(1) 8253 Programmable Interval Timer Ul12)
(2) 8259A Interrupt Controller (Ul4,15)
(1) 2651/61 Programmable UART (Us)
(2) 7805 +5 volt regulator L, 7)
(1) 7812 +12 volt regulator (U9)
(1) 7912 -12 volt regulator o (U2)

OTHER ELECTRICAL COMPONENTS

(1) Zener Diode IN751A . : (o)
(2) Signal Diode 1N941 or sim. - (D2,4)
(3) ..Transistor NPN 2N3904 o (Q2-4)
(2) Transistor PNP 2N3906 : (Ql,5)
(1) Crystal 5.0688 Mhz (X2)
(1) Crystal 32.768 Khz o : - (X3)
(4) 39 mfd tantalum capacitor f (c1,2,5,6) .
(4) 6.8 mfd tantalum capaéitdr» o (C3,4,7,8)
(1) 4.7 mfd tantalum capacitor ' (Cl5)
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(2) .01 mfd disc capacitor (C9,10)

(1) .0l mfd mylar capacitor (cra)
(1) .00l mfd mylar capacitor (Cl13)
(1) 22 pfd disc capacitor (Cll)
(1) 9-35 pfd trimmer capacitor (Cl2)
(26) bypass, disc capacitor

(1) 180 ohm resistor (R3)
(1) 560 ohm resistor (R1)
(5) 1K ohm resistor (R2,18,19,23,24)
(5) 1.5K ohm resistor (R22, 27-30,33)
(3) 2.2K ohm resistor (R8,16,38)
(8) 4.7K ohm resistor (R10-13,15,20,21,26)
(1) 6.8K ohm resistor (R9)
(1) 8.2K ohm resistor (R14)
(5) 10K ohm resistor (R4-7,36)
(1) 20K ohm resistor (R37)

(5) 4.7 or 5.1K ohm SIP resisitor (R17,31,32,34,35)

MECHANICAL COMPONENTS

(1) circuit board
(46) low profile sockets

(3) 8 position DIP switches (s1-3)
(1) 26 pin transition connector (J1)
(1) 2 pin Molex connector (J33)

(2) 8 position DIP shunts

(2) 8 position DIP headers

(2) heat sinks

(4) sets 6-32 hardware

(2) card ejectors

(1) battery holder

(1) battery Mallory PX-21 or Eveready 523
(1). User’s manual

(1) Assembly manual (if unkit)

The following components are not supplied by CompuPro
unless ordered separately. UL3,U16,U17,X1,D3, and R25.
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CUSTOMER SERVICE INFORMATION

Our paramount concern is that you be satisfied with any Godbout
CompuPro product. If this product fails to operate properly, it may be
returried to us for service; see warranty information below.

If you need further information feel free to write us at:

P.O. Box 2355, Oakland Airport, CA 94614.

When writing, please be as specific as possible concerning the nature
of your query. We maintain a 24 hour a day phone for taking orders,
(415) 562-0636. If you have any problems or questions which cannot
be handled by mail, this number can be used to connect you with our
technical people ONLY during normal business hours (10am-5pm
Pacific Time). We cannot return calls or accept collect calls.

LIMITED WARRANTY INFORMATION

Godbout Electronics will repair or replace, at our option, any parts
found to be defective in either materials or workmanship for a period of 1
year from date of invoice. Defective parts MUST be returned for
replacement.

If a defective part causes a Godbout Electronics product to operate
improperly during the 1 year warranty period, we will service it free
(original owner only) if delivered and shipped at owner’s expense to and
from Godbout Electronics. If improper operation is due to an error or
errors on the part of the purchaser, there may be a repair

I charge. Purchaser will be notified if this charge exceeds $50.00.

/ We are not responsible for damage caused by the use of solder in-

! tended for purposes other than electronic equipment construction,
failure to follow printed instructions, misuse or abuse, unauthorized
modifications, use of our products in applications other than those in-
tended by Godbout Electronics, theft, fire, or accidents.

Return to purchaser of a fully functioning unit meeting all advertised
specifications in effect as of date of purchase is considered to be com-
plete fulfillment of all warranty obligations assumed by Godbout
Electronics. This warranty covers only products marketed by Godbout
Electronics and does not cover other equipment used in conjunction
with said products. We are not responsible for mmdental or conse-
quential damages.

Prices and specifications are subject to change without notice, owing
to the volatile nature and pricing structure of the electronics industry.

"System Support 1" is a trademark of W.J. Godbout.

""8086 FAMILY USER’S MANUAL" October 1979, pages Al37 through
Al157, Copyright 1979, Intel Corporation. "PERIPHERAL DESIGN
HANDBOOK" August 1980, pages 1-61 through 1-68, Copyright
1980, Intel Corporation. "COMPONENT DATA CATALOG" January
1981, pages 8-21 through 8-26, and pages 8-31 through 8-38,
Copyright 1981, Intel Corporation. Reprinted by permission
of. Intel Corporation.

Contents of this booklet Copyright 1981 by Godbout Electronics. All

rights reserved. We encourage quotation for the purposes of product
review if source is credited. Printed in U.S.A.

COMPUPRO division GODBOUT ELECTRONICS BOX 2355, OAKLAND AIRPORT, CA 94614



