
































































































































































































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 U31 high. This will be 
inverted by U31 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 it. 

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

WAIT STATE GENERATOR 

The System Support 1 has the ability to insert 0, 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 
1-4. But there are also some instances when wait states are 
automatically inserted regardless of how S1 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 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 selec t 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. 
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If switch 4 (WI) 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 U21. Two further sections AND 
this signal with the SI-4 and SI-3 (WI 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. 
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INTEGRATED CIRCUITS 

(4) 74LSOO (U6,26,27,46) 
(1) 74LS02 (U25) 
(4) 74LS04 (U10,11,24,45) 
(3) 74LS06 (U28,30,31) 
(1) 74LS08 (U21) 
(1) 74LS20 (U33) 
(1) 74LS30 (U20) 
(1) 74LS32 (U18) 
(2) 74LS74 (U8,U44) 
(1) 74LS138 (U19) 
(1) 74LS165 (U22) 
(1) 74LS173 (U42) 
(1) 74LS221 (U43) 
(1) 74LS244 (U38) 
(2) 74LS266 (U35,36) 
(1) 74LS273 (U40) 
(1) 7 4LS36 7 (U23) 
(3) 81LS95/97 (U34,37,39) 
(1) 81LS96/98 (U29) 
(1) 25LS2521 (U32) 
(1) 1488 (U4) 
(1) 1489 (U3) 
(1) MSM5832 (U41) 
(1) 8253 (U12) 
(2) 8259A (U14,15) 
(1) 2651/61 (US) 
(2) 6116 (U16,17) 
(2) 7805 (U1,7) 
(1) 7812 (U9) 
(1) 7912 (U2) 

DIODE 
(1) 1N751A 
(2) 1N941 or sim. 

(D1) 
(D2-4) 

PARTS LIST 

TRANSISTOR 
(3) 2N3904 
(2) 2N3906 

CRYSTAL 
(1) 5.0688 Mhz 
(1) 32.768 Khz 

CAPACITOR 
(4) 39 mfd 
(4) 6.8 mfd 
(1) 4.7 mfd 
(2) .01 mfd 
(1) .01 mfd 
(1) .001 mfd 
(1) 22 pfd 
(1) 9-35 pfd 
(26) bypass 

RESISTOR 

(Q2-4) 
(Q1,5) 

(X2) 
(X3) 

(C1,2,5,6) 
(C3,4,7,8) 
(CIS) 
(C9,10) 
(C14) 
(C13) 
(C11) 
(C12) 

(1) 180 ohm (R3) 
(1) 560 ohm (R1) 
(5) 1K ohm (R2,18,19,23,24) 
(5) 1.5K ohm (R22, 27-30,33) 
(3) 2.2K ohm (R8,16,38) 
(8) 4.7K ohm (R10-13,lS,20,21,26) 
(1) 6.8K ohm (R9) 
(1) 8.2K ohm (R14) 
(5) 10K ohm (R4-7,36) 
(1) 20K ohm (R37) 
(5) 4.7/5.1K ohm SIP (R17,31,32,34,35) 

OTHER 
(3) 8 position DIP switches 
(1) 2 pin Molex connector 

(Sl-3) 
(J3) 

The following components are not supplied by CompuPro unless 
ordered separately. U13,X1, and R25. 
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(OmpuPrOe CUSTOMER SERVICE INFORMATION 

IF YOU NEED ASSISTANCE ALWAYS CONTACT YOUR COMPUPRO SYSTEM 
CENTER/DEALER FIRST 

CompuPro products are available AssembledlTested with a 1 year limited warranty, or qualified under the Certified 
System Component (CSC) high-reliability program (200 hour burn-in, 2-year limited warranty, and direct exchange 
program for the boards in the event of malfunction). 

Our paramount concern is that you are satisfied with any CompuPro product, so please follow the procedures below 
to help us serve you better. 

If any product fails to operate properly, always contact your COMPUPRO SYSTEM CENTER/DEALER FIRST. If 
your dealer is unable to solve the problem, contact us at (415) 786-0909 for a Return Material Authorization (RMA) 
number, and then return the board to us for service. Carefully package your board. Make sure the RMA number is 
on the outside of the package and on all literature. Include the RMA number, with a copy of your invoice, your 
name, shipping (street) address and a note describing the problem as fully as possible and ship to: 

COMPUPRO - RMA # ____ _ 
3339 ARDEN ROAD 
HAYWARD, CA 94545. 

LIMITED WARRANTY 
COMPUPRO warrants this computer product to be in good working order for a period of one (1) year (two years 
CSC, six months for disk drives) from the date of purchase by the original end user. Should this product fail to be 
in good working order at any time during this warranty period, COMPUPRO will, at its option, repair or replace this 
product at no additional charge except as set forth below. Repair parts and replacement products will be furnished 
on an exchange basis and will be either reconditioned or new. All replaced parts and products become the property 
of COMPUPRO. This limited warranty does not include service to repair damage to the product resulting from 
accident, disaster, misuse, abuse, or unauthorized modification of the product. 

If you need assistance, or suspect an equipment failure, always contact your COMPUPRO System Center or dealer 
first. COMPUPRO's System Center technicians are factory trained to provide prompt diagnosis and repair of 
equipment failures. If you prefer, or if you are not satisfied by the actions taken by your System Center/dealer, you 
may return the product to COMPUPRO for warranty service. Please call COMPUPRO at (415) 786-0909 to obtain 
further information [obtain a return authorization number]. Or, write to COMPUPRO at 3506 Breakwater Court, 
Hayward, California 94545, Attn.: Warranty Service. If the product is delivered by mail or common carrier, you agree 
to insure the product or assume the risk of loss or damage in transit, to prepay shipping charges to the warranty 
service location (System Center or COMPUPRO) and to use the original shipping container or equivalent. Contact 
your COMPUPRO System Center/dealer or write to COMPUPRO at the above address for further information. 

ALL EXPRESS AND IMPLIED WARRANTIES FOR THIS PRODUCT INCLUDING THE WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO A PERIOD 
OF ONE (1) YEAR FROM THE DATE OF PURCHASE, AND NO WARRANTIES, WHETHER EXPRESS OR 
IMPLIED, WILL APPLY AFTER THIS PERIOD. SOME STATES DO NOT ALLOW LIMITATIONS ON HOW LONG 
AN IMPLIED WARRANTY LASTS, SO THE ABOVE LIMITATIONS MAY NOT APPLY TO YOU. 

IF THIS PRODUCT IS NOT IN GOOD WORKING ORDER AS WARRANTED ABOVE, YOUR SOLE REMEDY 
SHALL BE REPAIR OR REPLACEMENT AS PROVIDED ABOVE. IN NO EVENT WILL COMPUPRO BE LIABLE 
TO YOU FOR ANY DAMAGES, INCLUDING ANY LOST PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR 
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OF OR INABILITY TO USE SUCH PRODUCT, EVEN 
IF COMPUPRO OR A COMPUPRO FULL SERVICE SYSTEM CENTER HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY. 

SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL 
DAMAGES FOR CONSUMER PRODUCTS, SO THE ABOVE LIMITATIONS OR EXCLUSIONS MAY NOT APPLY 
TO YOU. 

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO HAVE OTHER RIGHTS WHICH 
MAY VARY FROM STATE TO STATE. 

COMPUPRO, A GODBOUT COMPANY • 3506 BREAKWATER COURT, HAYWARD, CA 94545 
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