


























WAIT CIRCUITRY - Page 3 of the schematic also shows the wait gen­
eration circuitry. U27 (74LS175) and U28 (74LS151) are the heart 
of the wait circuit. Jumpers J9 and J10 can be connected to cause 
up to 5 waits for any type of operation. At the end of each 
operation the signal STB-ENA goes away clearing the wai t counter 
U27. When the next operation starts the counter will start to 
count and if any of the waits are selected the appropriate outputs 
will be low until a certain count (up to 5) is received. The 
mul tiplexor U28 will allow only one input to go out depending on 
the type of operation, and if the selected operation has a low 
input the processor will wait until the input goes high. This will 
occur for every type of operation depending, on the jumper 
configuration. Any operation can have any number of waits, or all 
opera tions can have the same number of wai ts. Wai t selec tion is 
explained in the Technical Overview Wait section. 

MEMORY MANAGEMENT UNIT - The CPU 68K has the provisions for 
adding the companion memory management unit (MMU) 68451 to allow 
for dynamic memory allocation. Using this chip adds two clock 
cycles to each memory operation which is required to translate the 
virtual address coming from the 68000 to the new physical address 
which will go out to the bus. When the MMU is initially reset, it 
comes up in a transparent mode which passes the virtual address 
straight through to the bus. To send commands to the MMU U7 and U8 
(74LS245) must also be installed. U31 looks at the upper 8 address 
lines and the function codes (FCO-FC2) from the 68000 and'will 
generate the MMU-SEL signal when extended page FE is selected in 
the SUPERVISOR DATA mode. When the MMU is initialized, it will 
remap addresses as assigned and abort certain operations depending 
on the modes selected in the MMU. For more details on the MMU, 
consult the data sheet for the 68451. 

When the MMU is not installed, jumpers J5-J8 must be installed to 
allow the address bus from the 68000 to drive the address bus 
drivers and connect the address strobe from the 68000 to the rest 
of the board which can use either the strobe from the 68000 or the 
68451. 

ADDRESS BUS - The S-100 address bus is driven by U32, U34, and U35 
(74LS373). These devices are transparent latches used as bus 
drivers when the MMU is not installed and used as latches when the 
MMU is installed. The different usages come about because the MMU 
drives the physical address bus for only a short period of time 
then floats the bus, the latches grab the address and holds it for 
the proper length of time. When the MMU is not installed the 68000 
directly drives the address buffers through jumpers JS and J6 and 
the latches remain transparent due to a pullup resistor on the HAD 
signal 1 i nee 

STATUS BUS - The status signal on the S-100 bus are driven from U38 
(74LS240). These signals are decoded from U39 (74LS139), and one 
gate in U16 (74LS27), as well as some signals directly from the 
68000. These signals will be floated when the SDSB* signal is 
asserted on the bus. 
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CONTROL BUS - Four of the control signals come from U33 (16R4), and 
the other control signal, pSYNC, comes from U1S (16R4). These 
devices are programmable array logic (PAL) chips which are factory 
programmed to generate the proper S-100 bus timing for these sig­
nals. The pDBIN signal is jumper selectable (J16) to use one of two 
signals coming from U33. The two signals are slightly different in 
that output 19 is a gate output and will come out one gate delay 
after the pSTVAL* signal, and output 14 is a clocked output making 
the pDBIN come out wi th the rising clock edge occurring when the 
pSTVAL* signal is asserted. These signals are both generated to 
allow a longer read strobe which may not meet the IEEE 696/S-l00 
standard, and the clocked output which will always meet the 
standard. When the CPU 68K is used at speeds above 6 MHz the IEEE 
696/S-100 standard is no longer binding, and the asynchronous pDBIN 
signal is recommended to allow for more time for the read strobe. 
This is achieved by having jumper J16 in the B-C position. The 
control bus will be floated when the CDSB* signal is asserted on 
the bus. 

STATE MACHINE - The CPU 68K performs the byte fetching sequence by 
making the 68000 wait while two bus cycles occur. This is accom­
plished by the state machine in UlS (16R4). Inputs for this PAL 
come mainly from the 68000 and the gate used to determine if one or 
two bus operations are needed. If two operations are needed the 
state machine synchronizes the signals with the clock input and 
generates all the proper strobes, and increments address line AO. 
Then the processor is released from waiting and allowed to complete 
the operation. If jumper J18 is not installed, the two cycle 
operation will also be performed during an interrupt acknowledge 
operation. This is required for proper operation with the System 
Support board because the interrupt circuitry on the System Support 
sends two bytes of information during the interrupt acknowledge 
operation. 
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JUMPER AND SWITCH SUMMARY 

The following summary of jumpers and switches explains the function 
of each option, the location, and the manual page with the detailed 
explanation for usage. 

JUMPERS FUNCTION BOARD LOCATION PAGE 

J1 CLOCK SPEED BETWEEN U4 & U5 5 
J2 2 MHz BETWEEN U7 & U9 5 
J3 2 MHZ BETWEEN U7 & U9 5 
J4 POWER-ON-JUMP BETWEEN U11 & U12 6 
J5 MMU OPTION IN U21 OUTLINE 7 
J6 MMU OPTION IN U21 OUTLINE 7 
J7 MMU OPTION BELOW U21 7 
J8 MMU OPTION BELOW U21 7 
J9 NUMBER OF WAITS BETWEEN U27 & U28 8 
J10 MACHINE CYCLES BETWEEN U27 & U28 8 
Jl1 DELETED REV.D 
J12 INTERRUPTS BETWEEN U30 & U31 9 
J13 BUS INT PIN BETWEEN U30 & U31 9 
J14 MWRITE BELOW U32 7 
J15 PHI-DSB BELOW U33 7 
Jl6 pDBIN BETWEEN U33 & U34 7 
J17 ROM ADDRESS BETWEEN U36 & U37 6 
J18 INTERUPT ACK. BELOW U39 9 
SWI POS 2-8 ROM ADDRESS BETWEEN U39 & U40 6 
SWI POS 1 AUTO VECTOR BETWEEN U39 & U40 8 
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PARTS LIST 

INTREGRATED 

U1-U2 
U3 
U4 
U5 
U6 
U7-U8 
U9 
U10 
U11 
U12 
U13 
U14 
U15 
U16 
U17 
U18 
U19 
U20 
U21 
U22 
U23 
U24 
U25 
U26 
U27 
U28 
U29 
U30 
U31 
U32 
U33 
U34-U35 
U36 
U37 
U38 

, U39 
U40 

. CAPAC lTORS 

C1-C4 
C5-C6 

C7 
(23 )' 

CIRCUITS 

7805 
74LS74 
74S74 
74LS373 
68000 
74LS245 
74LS161/163 
74LSOO 
74LS04 
74LS20 
74LS125 
74F04 
263 (16R4) 
74LS27 
74L874 
74L822 
7407 
74L8279 
68451 - (optional) 
74L8245 
74L8244 
74L8245 
264 (10L8) 
74L804 
74L8175 
74L8151 
74L8148 
74L8273 
265 (14L4) 
74L8373 
266 (16R4) 
74L8373 
2716,32,64 
2716,32,64 
74L8240 
74LS139 
25L82521 

bypass (dip Tant.) 
150 pF (dipped Mica) 
120 pF (on C8C boards) 

47 uF (dip Tant.) 
0.01 uF disc 

RESISTORS VALUE 

R1 1.5K ohm 
R2 3.3K ohm 
R3 1K ohm 
R4-R5 5.1K ohm 
R6 1K ohm 
R7-R9 1.5K ohm 
RIO 5.1K ohm 
R11 1.5K ohm 
R12-R13 5.1K ohm 
SR1,SR2,SR4 1.5K ohm 
SR3,SR5 5.1K ohm 

CRYSTAL 

Xl 16 MHz 
20 MHz (on CSC boards) 

INDUCTOR 

L1 1.0 uH 

TRANSISTOR 

Q1 PN2222 

SIGNAL DIODE 

D1 
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LIMITED WARRANTY . 

COMPUPRO warrants this computer product to be in good working order for a period of one (1) 
year, (two [2] years CSC and six [6] 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 the 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 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 a Return Material 
Authorization (RMA) number, or, write to COMPUPRO at 3481 Arden Road, Hayward, California 
94545, Attn.: RMA. Be sure to include a copy of the original bill of sale to establish purchase date. 
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 SAVINa$ OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES 
ARISING OUT OF THE US-I: 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 
3481 Arden Road 

Hayward, CA 94545 
(415) 786-0909 

Note: This warranty supersedes all previous warranties, and all other warranties are now obsolete. 

#17806 Revised 3/84 
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