-~ SK8088
CPU BOARD

OWNER’S MANUAL

SKL

ELECTRONICS

SKl ELECTRONICS, 3134 WOODS WAY, SAN JOSE,CA. 95148



TABLE OF CONTENTS

________
GENERAL THEORY OF OPERATION....v.cecveovoecocccccocsococl
8259A SETUP AND OPERATION....ceeeeesocoosoccsccsccsossh
THEORY OF OPERATION...eeeceeeeeonecoesssssosconcososceseesld
SWITCHES AND JUMPERS...ccceeeececesoccccocococcnocnocsosll
SOFTWARE HELP..eeioeeeeeeeacoeocoococscocoocscssnsssaed2l
PARTS LIST:.:eseeeecosscssancoeoaoscscsssonooosessscnsoealdl
ASSEMBLY DRAWING...eeeeeeecocecosocoscocssosasassnnsocssll
SCHEMATICS . et tteeeeeecseconscosssonssaosnssosacssaanseseldd

PCBBMON USERS MANUAL :sseseeocorssesscacassscscsanscaeall

WARRANTY

PC8088 and SK8088 may be interchanged throughout the text.



GENERAL THEORY OF OPERATION

TEMPORARY MASTER MODE:

In the temporary master mode the PC8088 functions as a DMA
device, although full DMA arbitration is not implemented. When
power is applied all the flip flops and essential circuitry are
initialized, which places the PC8088 in a hold state. Also, the
extended address, A20 through A23, is reset to zero. While the
permanent master CPU is in control of the bus following power-up
or reset and undergoing normal activities, the PC8088 CPU board is
completely invisible to the bus, except for the "onboard" 1I/0
ports the master CPU needs access to. After an 8086/88 compatible
program has been entered or loaded to RAM through the master CPU,
i.e. from a terminal or disk system; then, control is transferred
to the PC8088 board and it then proceeds to execute the program.
This is accomplished by the master CPU outputting data to transfer
port XD on the PC8088. Flip flop Ul6 changes state on the falling
edge of the write pulse (PWR*) and Q (pin 8) brings the S$=100
Hold* 1line (pin 74) active low causing the master CPU to enter a
hold condition.

The HLDA line (pin 26) from the master CPU is connected to
the 1input clock of Ul6 (pin 3). On receiving the active high
signal (PHLDA), Ulé changes state and Q (pin 6) brings the 8088
processor's Hold low, which also sinks the control, status, ad-
dress and data out disable lines (CDSBL*, SDSBL*, ADSBL*, DODSBL¥*)
active low. This disables the buffers of the master CPU and allows
the PC8088 to control the bus. After the PC8088 has control of
the bus, the LED (DS1) will 1light to show the transfer has been
accomplished. Note, the LED only operates in the temporary master
mode.

During power—-up, Ul2 is reset so that control is transferred
from the master CPU to the PC8088 board. The PC8088 is reset and
begins execution at memory location FFFFO (FFF0O in a 64K byte
system). Here 1is where a jump instruction could be located in
PROM or RAM to direct the PC8088 to the beginning of the program
to be executed. Additional discussion on possible software
schemes is given in the software section. If it is not desirable
to have the PC8088 always reset and begin instruction at FFFFO
following transfer, the automatic reset function is disabled by
outputting any data to the reset port XC. Port XC is connected to
vl2 (pin 11), a "D" flip flop, that changes state on the rising
edge of PWR* and will either enable or disable reset to the proce-
ssor. If the reset function is disabled, rewriting to port XC
will reactivate the reset function.

When the PC8088 is ready to transfer control back to the bus
master after completing the program, or if other boards need
control (DMA disk controllers, I1/0, etc.) it writes to the onboard
transfer port XD. This input resets Ul6é and Q (pin 8) becomes
high, reenabling the master CPU and simultaneously clearing Ulé6
(pin 1); Q* also becomes high to place PC8088 in the hold
condition (invisible mode) and release the bus to the master




CPU. After the bus master regains control, it continues executing
from the point where the PC8088 took control. Meanwhile, the
PC8088 CPU remains in a condition to accept another transfer., -
Switches Sla through S1f and S2e and S2h, and jumpers J3, J4, J5
and J6 are used to select the temporary master mode =~ refer to

section IV where switch and jumper positions are shown for each
mode and option.

MASTER MODE:

In the master mode the transfer circuitry is not wused; how=-
ver, all other options are available, including a PROM socket for
a 2716/32 cold boot PROM, eight vectored interrupts, I/0 and PROM
walt state generator, extended addressing, 5 Mhz operation, (up-
gradable to 8 Mhz) and other features, In the master mode the
PC8088 is a complete and powerful S$-100 16 bit CPU fully opera-
tional without any dependence on an 8-bit master.

EXTENDED ADDRESSING:

The PC8088 provides the capability for addressing a full 16
megabytes of memory through the extended addressing option. The
Intel 8088 CPU chip addresses one megabyte directly using address
lines A0 through Al9. Additional address lines from Ul0 (74LS175)
and port XF are provided for A20 through A23. The four upper data
bits (D4 through D7) written to port XF provide the address bits
A20 through A23,. The four lower bits (DO through D3) are not
used.

After an address has been written to the port, it will remain
unchanged wuntil written to again, or the system is reset. On
power-up the outputs of UlQ0 are cleared to all zeroes and allows
the board to initially cone up in the first (base) one megabyte
memory Segment. Therefore, OFFFF0 is the reset starting address
of the PC8088. In essence, the four upper address lines (A20
through A23) enable the PC8088 board to page select sixteen one
megabyte sections. This option works in both the permanent and
temporary master modes.

ON BOARD EPROM SOCKET:

This option provides a socket for either & 2716 (2K x 8) or
2732 (4K x8) EPROM, 1If a 2716 EPROM is used, jumper J2 a to b and
Jl ¢ to d. If a 2732 EPROM is used, jumper J1 b to c and Jl e to
£. The EPROM socket is hardwired addressed to decode at FF800
for a 2716 and FF000 for a 2732. The extended address bits A20
through A23 are not decoded. Therefore, the EPROM will enable in
all 16, one megabyte pages of memory. The EPROM should, through
software, be disabled if other one megabyte sections are to be
used. In an 8 bit S=-100 system where all the boards see only
address bits A0 throughAlS5 , the four uppermost address bits Al6-
23 won't be used. The-—system wiltl—see—the-271l6—o0r—2732 EPROM ad=
‘rob—-=ber—used. The system will see the 2716 and 2732 EPROM's ad-
dressed at F800 and F000, respectively. The EPROM is enabled by
closing dip switch Slh and performing a read from the EPROM loca-
tion.

If a write is performed while addressing the EPROM, the EPROM
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will be disabled so that data you are writing may be written to
RAM at that address. This feature enables an overlap of RAM and
PROM. On power-up, the PROM is always enabled by the clearing of
flip flop U3. In addition, when enabled by Slh and properly
addressed, the data 1in buffers U34 are tri-stated so that no
conflict will exist on the bus. The PHANTOM is lowered to turn
off any RAM at the PROM location. The PHANTOM 1is not always
necessary since the data in buffer U34 is disabled, but it is
provided as a safeguard. The PHANTOM can be disabled by cutting
the trace between J8a and J8b. The PROM is visible only to PC8088
CPU and never to the master CPU.

In the following discussion, the PROM is assumed to be en-
abled by closing switch Slh. If not, then PROM is not used. When
PC8088 CPU is given control in the temporary master mode, the PROM

can be used as a permanent jump to a specific address to ease
processor swapping. More discussion on processor swapping through
the software is given in the Software Section. The PROM may be

software disabled by writing data to port XE from either the
5%8088 or the master CPU, and reenabled by writing again to port

While in the permanent master mode, the PROM is enabled on
power-up and the PC8088 processor begins execution at memory lo=
cation OFFFF0. Locating a jump instruction there can direct the
CPU to begin at PROM location FF800 or FFO00 for a "cold boot" of
the operating system, The first command executed after the pro-
gram transfers from the addressing space can be an output to port
XE to turn off the PROM, or the PROM may remain on at the user's
discretion.

I/0 - MEMORY WAIT STATE GENERATION:

Closing switch Slg selects the option to insert one wait state
every time an I/0 and PROM read or write 1is performed. This
allows slow I/0 boards and devices to be used. When using the
8MHz version of PC8088 with this option enabled, a 450 ns onboard
PROM and any standard device that can operate up to 5MHz may be
used. Opening switch Slg disables this option. This option can
be used in both the permanent and temporary master modes. When
converting the PC8088 to an 8MHz unit, the 15 MHz crystal at Y12
must be replaced with a 24 MHz crystal. When the 450 ns onboard
PROM is used, switch Slg must be closed.

I/0 SELECT CIRCUITRY:

Eight I/0 port addresses are used on the PC8088. Switches
S2a through S2d are used to select the four upper address bits (A4
through Aa7). The four lower address bits (A0 through A3) are
hardwired and not selectable. Ports X0 through X7 are not used
here, but they can be used elsewhere in the system. The "X" re-
presents your choice for A4 through A7.

U3l 1is a bidirectional octal transceiver (741S245) and in
the temporary master mode address bits A0 through A7 are inputs to
the I/0 ports. This is necessary for the permanent system master
to be accessible to the transfer, reset and PROM enable ports.

Ports X8 and XA are read and write ports that control the




registers in the 8259 Programmable Controller. These ports are
only accessible to the PC8088 CPU. Ports XC, XD, XE and XF are
write only ports. The data written to ports XC, XD, and XE are
not used. Only the output to these ports, 1i.e., either a rising
or falling edge of the write pulse changes the state of the flip
flops connected to these ports.

Port XC controls the reset port. The I/0 Select Circuitry
option determines whether the PC8088 will reset every time it is
transferred control or if it continues instructing where it stop-
ped. This port is configured to cycle to the reset mode on power-
up.

Port XD is the transfer port. Writing to this port con=
trols transfers between the permanent master and the PC8088 CPU.
This port is used only in the temporary master mode, and is confi=
gured so the PC8088 enters a hold state on power—up while in this
mode.

Port XE controls the PROM enable. On power—-up U3 is confi=-
gured so that when switch Slh is closed, PROM is enabled. When
writing to port XE the PROM is disabled through U3 and RAM can be
read at memory location OFF800 (2716) or OFF000 (2732).

Port XF is the extended address port. The data in this port
was discussed previously in the Extended Address Section., On
power—-up the output of the address bits A20 through A23 are reset
to zero.

Ports XC, XD and XE control flip flops, i.e., each time one
of these ports is written to the flip flop changes state. Exam~
ple, on power up the PROM is enabled, then, by writing to port XE
the PROM is disabled. When port XE is rewritten to the PROM is
reenabled, etc., etc.

ADDITIONAL FEATURES:

In the permanent master mode, the PC8088 must provide a 2MHz
clock signal to the S~100 bus, pin 49. This is achieved by a 4MHz
crystal oscillator circuit consisting of uUl, Yl, R1l, R2, C3, and
c4, The 4Mhz signal produced by this circuit is fed 1into the
clock of Ul2, pin 3, where it is reduced to a 2MHz signal at pin
5. The clock has a 50/50 percent duty cycle and is enabled to the
bus by closing dip switch S2g. When the PC8088 CPU board is used
as a temporary master, switch S2g must be open so the permanent
bus master will generate this signal.

An Mwrite signal is provided for users who's equipment does
not have a front panel and have boards that use it. Closing dip
switch S2f enables the Mwrite. Note, only one Mwrite signal is to
be generated on the S-100 bus.

Switch S2h controls the selection of the option for the POC*
signal to the bus. While in the temporary master mode this switch
will normally be 1 eft open. Since some permanent master CPU
boards generate a POC* signal directly from the reset signal, an
infinite reset loop can be entered on power up. If dip switch
If you are not familiar with the process that your CPU uses to
generate these signals when first using the PC8088 as a temporary
master in your system, leave dip switch S2h open. Normally, while
in the master mode dip switch S2h will be closed. This may also
vary depending on the other boards in your system.



The TEST input for the PC8088 CPU is connected through Jjumper
J7 to ground. When the test feature of the PC8088 CPU board is
used, <cut the trace between J7a and J7c and connect J7a to J7b.
This connects the TEST input to the RDY line from the output of
Ul5 pin 3 or U37 pin 5 depending on the mode chosen. This feature
can be used as a software debugging tool. The exact operation of
the test input feature and how to utilize it is left up to the
user. The TEST input 1is located on U24 (8088) at pin 23.

PROGRAMMABLE VECTORED INTERRUPTS:

The vectored interrupts on the PC8088 CPU board is accompli=-
shed by the use of Intel's 8259A programmable interrupt controller
chip. A look at the schematic at U13 will give an idea on how
thischip is interfaced to the bus and the 8088 CPU. Since an
interrupt signal off the S-100 bus is active low and the 8259
(U13) needs the interrupt 1inputs active high, the signals must
first go through U25 and U26, hex inverters, before entering the
interrupt controller (U13). At first the operation of the 8259
may seem a bit complicated, but it really isn't., The 8259 appli-
cations manual and all that pertains to the 8259-8086/88 interface
is reprinted in the following pages. This applications note is
reprinted by permission of Intel Corporation, copyright 1979. All
mnemonics which appear on these pages are copyright of the 1Intel
Corporation, copyright 1982.

NOTE: Remember, only one Mwrite signal should be generated in a
system. Systems with front panels generally generate the Mwrite
through the front panel and therefore the Mwrite signal should be
disabled on any boards in the system including the PC8088. Sys=-
tems without front panels usually generate the Mwrite from the
master CPU. Most 8-bit boards allow DMA boards to access the
Mwrite generation circuitry from outside the CPU, but some boards
do not. This causes the PC8088 CPU board in the temporary Compu=
ter master mode to have problems writing to some memories. Cali=-
fornia Computer Systems 2810 Z-80 CPU board is one such popular
board., The best solution to this problem, should it arise, is to
put a piece of tape over the gold finger of pin 68 (Mwrite) on the
8-bit CPU board (tape is less permanent than cutting a trace) or
turn off the switch or jumper to the Mwrite signal (optional on
some boards) and enable (turn on) the Mwrite option on the PCB8088
board., The PC8088 allows any other boards in the system to

access the Mwrite circuitry and thus, no matter what board is in
control of the bus, a Mwrite signal will be generated.
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