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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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SOME OF THE TERMINOLOGY USED MAY DIFFER SLIGHTLY FROM EXISTING 8259A
| DATA SHEETS THIS IS DONE TO BETTER CLARIFY AND EXPLAIN THE PROGRAM
leNG OF THE B259A. THE OPERATIONAL RESULTS REMAIN THE SAME.

Figure 23. Operational Command Words (OCWs) Programming Format
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EOI

SL:

OoCw3

The EOI bit is used for all end of intarrupt com-
mands (not automatic end of interrupt mode).
If set to a1, a form of an end of interrupt com-
mand will be executed depending on the state
of the SL and R bits. if EOIl is 0, an end of inter-
rupt command won't be executed.

The SL bit is used to select a specific leve! tor
a given operation. If SLis set to a 1, the LO-L2
bits are enabled. The operation seiected by the
EOI and R bits will be executed on the
specified interrupt level. If SL s 0, the LO-L2
bits are disabled.

The R bit is used to control all 8259A rotation
operations. If the R bit 1s settoa 1, atorm of
priority rotation will be executed depending on
the state ot SL and EO! bits. {t R s 0, rotation
won't be axecuted.

OCW3 s used 10 1ssue various modes and commands to
the 8259A. There are two main categones of operation
associated with OCW3 interrupt status and interrupt
masking Bit detinition of OCW3 1s as toliows.

RIS:

RR:

SMM

ESMM

The R!S brt 1s used to select the ISR or IRR for
the read register command f RIS 1s set 101,
ISR 1s setected. f RIS 1s 0, IRR s selectea The
state of the RIS 1s only honored if the RR bt s
at.

The RAR bit 1s used to execute the reacd register
command. It RR s setto a 1. the read register
command 1s 1ssued and the state of RIS deter-
mines the registar to be read it RR s 0. tne
read register commana isn't issued

The P bitis used 1o 1ssue the polt command 1t
P s settoa 1.the poil commanad s .ssued '
s 0. the po!l command isnt issued The 0.
command will overr:de a read register ¢
mand 1f set simuitaneously

The SMM bit 1s used 1o set the special mask
mode If SMM s set to a 1 the s3pec.al mask
mode 1s seiected If 1t 1s O it s rot selected
The state of the SMM bitis only honored 1! 1tis
enabled by the ESMM bit

The ESMM bit 1s used to enabie Oor disable the
etfect of the SMM brt It ESMM 1s set to a 1.
SMM 1s enabled. If ESMM s 0. SMM 15 Ci3-

abled This bitis useful to preventinterfararze
ot mode and command selections in OCW3



THEORY OF OPERATION

Ul=-(74LS14 Hex Schmitt triggered inverter) used to generate a
clean power on clear pulse and to generate the 4MHz clock signal
which appears as the 2MHz CLOCK signal at pin 49.

U2-(74LS125 Quad tristate buffers) are used where individually
controlled tristate buffered outputs were necessary.

U3-~(74LS74 Dual D=~flip flops) of which one is used to generate the
I1/0-PROM wait state and the other controls the software enable-
disable of the "on board" PROM socket.

U4-~(74LS221 Dual one shot retriggerable multivibrator) one shapes
the 1incoming <clock (0) pulses in the temporary master mode and
makes them suitable to drive the 8088, The other generates the

reset pulse to the 8088 upon temporary master transfer to the
PC8088 board.

us, U7, U440~ (74LS00 Quad NAND gates) are general purpose, U5 is
mainly wused to gate the reset signals to the 8088, U7 is mainly
used as the final PROM enabling gate and to enable the I/0 port
address., U40 has two spare gates,

U6= (74LS02 Quad NOR gate) are general purpose, mainly used in
the TI/0-PROM wait state generater and final stage to control the
Data=in disable (DIDSBL) buffers,

us, Ul2, Ulé- (74Ls74 Dual D=flip flops) U8 is wused to generate
proper signal timing of PSYNC, PSTVAL and I/0-PROM wait state.
Ul2 is the software control for the processor reset upon temporary
master mode transfer and the other divides the 4MHz CLOCK signal
from Ul down to the required 2MHz CLOCK output signal at S5-100
pin 49, Ul6é handles the hand shaking transfer operation from the
permanent mastser CPU to the temporary master (PC8088) CPU while
in the temporaray master mode.

U9~ (74LS85 4-bit comparator) is used to decode I/0 port addres-
sing by comparing bits A4 through A7 and DIP switch selection of
S2 a-d.

Ul0-~ (74LSL175 Quad D=-Latch) this is the extended addressing latch
used to direct data bits D4 through D7 to address bits A20 through
A23 when properly written to the correct extended addressing
ports.

Ull, U23~ (74LS373 Octal tristate latches) these latch the multi-
plexed address bits A0 through A7 and Al6 through A23 from the
8088 processor to the rest of the system.

Ul3-~ (8259 Programable vector Interrupt controller) this is the
heart of the 8 levels of vectored interrupts from the S-100 bus.

Ul4, U30- (74LS367 Hex tristate buffers) Ul4 is used mainly for

general signal Dbuffering. Two buffers are used together to
implement the RST,POC functions, U30 drives the control signals

onto the S$-100 bus, i.e., PSYNC,PWR,PDBIN etc.
15



Ul5-~ (74LS08 Quad AND gate) two gates are used to coordinate the
processor RDY signal, one 1is used to generate sMEMR and one
operates DS1, the LED which indicates the PC8088 has control of
the bus while in the temporary master mode.

Ul7, U25, U26~=~ (74LS04 Hex inverters) used to invert and buffer
various signals throughout the board though U25 and 2 gates of
U26 are specifically used to invert the vector interrupt lines

from off the S-100 bus to the 8259 (Ul13) vector interrupt <chip.
Ul7 has one spare gate.

Ul8~ (74LS32 Quad OR gate) general use of which two are used in
the I/0 decoding circuitry.

Ul9-~ (74LS27 Triple 3 input NOR gate) used specifically in deco-
ding the "on-board" PROM address location of FFF00 or FF000 for
2716/32.

U20~ (74LS20 Dual 4 input NAND gate) same usage as Ul9.

U21- (74LS319 Dual 2-to-4 decoder) used to generate the individual
I/0 port select signal to the various "onboard" I/0 port circuits.

U22~ (2716/32 EPROM socket) selectable EPROM type via jumper Jl.

U24~ (8088 Central Processing Unit) the heart and brains of the
PC8088 CPU board.

u27, U032, U33, U34, U29~ (74L8244 Octal non-~inverting tristate
drivers) are used, except for U29, to buffer and drive the eight
Data in and Data out lines and address lines A8 through A23,

U29 comprises half of the special bidirectional disable (DSBL)
circuitry.

U28, U35~ (74LS240 Octal inverting tristate drivers) U28 comprises
the other half of the disable (DSBL) circuitry. U35 drives the

S-100 status signals to the bus, i.e., sMl, SINTA etc.

U31- (74LS245 Octal bidirectional tristate bus transceivers) this
allows address bits A0 through A7 to be generated either on or off

the PC8088 board. This lets the permanent master access to the
PC8088 I/0 ports.

U36- (74L5138 3=-to-8 decoder) decodes the status signals from the
8088 status lines (IO/M*, DT/R*, SS0*) and buffers them through
U35.

U37~ (8284A Clock generator for the 8086/88) this generates the
8088 CPU clock signal in the permanent master mode. It uses Y2, a
15 or 24 Mhz crystal depending on the speed of the 8088 CPU.

U38, U39~ (7805 Positive 5 Volt regqulators @ 1.0 Amp) provides the
the requlated 5 Volt supply to all the "on-board" circuitry.

16




SWITCHES AND JUMPERS

SWITCH PACK ONE (S1):

sla, b, ¢, d=- Connects ADSBL*, DODSB*L, CDSBL*, SDSBL* respective=~
ly to HOLD of the 8088 pin 31 of U24. All four are closed for
the temporary master mode.

Sle~ Connects S=100 signal PHLDA (pin 26) to the control signal
buffer U30 pin 11. Closed for permanent master mode.

S1lg- Enables the I/0, PROM read wait state generator. When this
switch 1is closed, both an I/0 and "on-board"” prom wait state 1is
generated., This is especially useful for slow I/0 and slow EP-
ROMS. A must for 8Mhz upgrade.

Slh- "On-board" EPROM enable. Open this switch and the PROM
is completely disabled.

SWITCH PACK TWO (S2):

s2a, b, ¢, d=- Selects upper four I/0 port bits A4, A5, A6, A7
respectively. S2d=A7, S2c=Ag, S2b=A5, S2a=A4 O=open C=closed.
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S2e= This is the master mode control switch. If this switch is:
OPEN: Board buffers are in temporary master mode.

CLOSED: Board buffers are in permanent master mode.

S2f- Mwrite clock signal enable. Close to enable, open to
disable.

S2h=- POC* enable. Close to enable, open to disable. Leave open
if a power on clear is generated anywhere else on the bus.

17

R




JUMPERS :

J1l- PROM type selection,

For a; 2716= J1 a to b & J1 c to d
2732- J1 e to £ & J1 b to c

J2= Non-maskable interrupt selection.

To select S5-100 signal NMI*pin 12 to U24 pin 17, jumper J2 b to c.

To select 5-100 signal Error*pin 98 to U24 pin 17, Jumper J2 a to
d.

J3- 8088 operating clock fequency. In the temporary master mode
for master CPU clock (0) frequencies of up to 3 MHz, Jjumper J3 d

to b. For master CPU clock (0) frequencies of 3MHz or higher,
Jumper J3 a to b. In the permanent master mode, jumper J3 b to c.

NOTE: In some instances in the temporary master mode it may be
necessary to try both J3 d to b and J3 a to b for master

frequencies of 3 to 4 MHz in some systems for continuous
operation.

J4= Jumper J4 a to b for permanent master mode, Leave J4 a to b
open for temporary master mode,

J5~ Ready select. Jumper J5d c to d for temporary master mode and
J6 a to b for permanent master mode.

J7- TEST* option. J7 is trace selected between J7 a to c. This
deselects this option. If the test feature is to be used, trace
jumper a to c must be cut and jumper J7 a to b must be connected.
The actual operation of the test feature is left to the user.

J8~ Phantom enable. J8 is preenabled by a trace between a and b.
This enables the phantom option. If no other board on the bus
uses the phantom option, then this may be left intact. If the

phantom needs to be disabled from the bus, cut the trace between
J8 a and b,

J9= Interrupt select. To use the S$-100 INT* signal (pin 73),
jumper J9 a to c. This connects the INT* signal to the 8259
vector interrupt chip. It becomes the highest priority of the
eight levels. 1In this configuration, VIO pin 4 of the S=100 bus
is not used. To connect the VIO on the S-100 bus to the 8259
vector interrupt chip, Jumper J9 b to c. This configuration
disconnects the INT* line, pin 73, from use and connects VIO
through VI7 to the vector interrupt chip.

J53= 1EEE 696 requires S8-100 pin 53 to be ground while many older

CPU boards use 53 as SSW-DISABLE. If your bus grounds pin 53 then
you may Jjumper pin 53 otherwise you should leave it unjumpered,

18
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MODE SELECT-SWITCH AND JUMPER GUIDE

n

Don't care, user defined
3

E Push OFF (left)

Push ON (right)
Temporaty Master Mode:
on on
al—e| ADSBL* (ON) a A4
b l—s| DODSBL* (ON) b AS
¢ b—e| CDSBL* (ON) c A6
d —e| SDSBL* (ON) d A7
e —o| pHLDA-T (ON) e |a—
f l@—| pHLDA-M (OFF) f
g WAIT ENABLE g
h PROM ENABLE h POC*
S1 S2
Jg . J4  J5 Jé
[ ] @ @
E® E:o gn.ﬁ;f Sc»Elg
o e
d c
Permanent Master Mode:
on , on
afla—] ADSBL* (OFF) a A4
bl@—| DODSBL* (OFF) b AS
Cla@—] CDSBL* (OFF) C Ab
dle—| SDSBL* (OFF) d A7
e |a—| pHLDA-T (OFF) e |—o
f [—®| pHLDA-M (ON) f
g WAIT ENABLE g
h PROM ENABLE h | POC*
S1 S2
43 J4

i

J5 Joé
b_n0d buod
amec afg ec
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SOFTWARE HELP

As was mentioned earlier, control is passed to and from the
PC8088 board (in the temporary master mode only) by either the
master CPU or the PC8088 CPU doing an output instruction to the
transfer port 'XD'. There are a few important points to remember
when writing code that uses this transfer between CPU's.

1) 1If the PC8088 is to always begin code execution at its reset
address of (F)FFFOH then do nothing to port 'XC'. But if the
8088 is to pick up execution from where it left off (after the
output instruction to port 'XD'), then there must be an output to
port 'XC' during the code. This usually takes place during

initialization of the progr am. This turns off the reset upon
transfer option and 1is how the PC8088 will work during normal
program execution. Either a system reset or another output to

port 'XC' will return the PC8088 to the reset on transfer mode.

2) The Intel 8086 and 8088 processor chips have a small block of
RAM internally called the instruction queue. This queue stores
several instructions that are ahead of the present instruction
being executed. Most always, this advanced instruction fetching
is a very large asset to the speed of the processor. There are a
very few instances, though, where this queue can be a hindrance,.
During the transfer from the PC8088 to the 8-bit CPU, the queue
has a distinct habit of stopping internal program execution half
way into the next instruction after the transfer to the 8-~bit CPU,.
When control 1is passed back to the PC8088, this half executed
instruction may cause a misalignment of the program counter
and the 8088 may go into oblivion. The way to cure this is by a
jump to the output transfer instruction. Any time program control
is passed to a new program location within the 8088 code (such as
a jump) the queue is reset to zero and execution picks up proper-

ly when control is passed back to the PC8088. This is how the
transfer can look:

{PC8088 is executing code! 18 bit transfers to 8088 [ (==

! ! 'by a OUT XDH ]
]

b
N
)
}
)
b
b
§
¥
)
b
b
b
b
]
b
)
¥
b
'
b
b
b
1}
b
b
b
¥
b

v

'8 bit CPU picks up program!
! !
v

<{=!Jump to TRANSFER routine!
1l !

b
%

- oem o

1>1PC8088 continues program!

texecutes code and com=—
!pletes its task

tem g 0

18088 picks up execution,
<{~!may jump back to code

!

!

! v !

! !

! 'PCB088 transfers control! v

!->1to the 8-bit by a !

[ OUT XDH ! 'Jumps to its transfer !
! Jomam i e e e e !=-1>=~ lroutine back to the PC8088!-~>
i {Queue clear, CPU holding! ! ! !
S T T e <=

]

G oem 0= 0w
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Quantity

. .\ Y 4 . N ' N B i \‘
NP NURRRPRRPREPRPRORPRNDRE DR PR NR e

o)

NI N

2R R b R RO RO RO W

PARTS

LI ST

Location

U1l
U2
U3,8,12,16
U4

US,7,40

U6

U9

U10
U11,23

U13
Ul4, 30

U15
U17,25,26
U18

U19

U20

u21

U22

U24
U27,29,32,33,34
U28,35

U31l

U36

U37

U38,39

€1,5,8-16,19-23
C2,24

c3

Ch

C6

c7

c17,18

RP2,3,5
RP1,4
R1,2
R3,9
R10
R11
R6

RS

R4
R7,8
RP6

Description

74L.S14 Hex schmitt inverters
74LS125 Quad tristate buffers
741874 Dual D-flip flops

741.5221 Retrig. mono. multivibrator
741.S00 Quad NAND gate

741.S02 Quad NOR gate

741LS85 4 bit comparator

7415175 4 bit latch
74LS373 Octal tristate latch
8259A Programmable vector int. controller

7415367 Hex tristate buffers

74LS08 Quad AND gate

741.504 Hex inverters

74LS32 Quad OR gate

74LS27 Triple three input NOR gate
741.S20 Dual four input NAND gate
7415139 Dual 2-4 decoder

Socket for 2716/32 EPROM

8088 16 bit internal CPU

741.5244 Octal tristate buffers
74L8240 Octal inv. tristate buffers
7415245 Octal tranceivers tristate
741.5138 3-8 decoder

8284A Clock generator for 8086/88
7805 Positive 5 volt regulators TO-220

.1uf ceramic disc cap. (bypass)
10pf ceramic disc cap.

25-40uf electrolytic cap. 15V
.01uf ceramic disc cap.

20pf ceramic disc cap.

330pf ceramic disc cap.

15-25uf dipped tantalum cap. 15V

2.7K 10 pin resistor SIP pack
2.7K 8 pin resistor SIP pack
820 ohm 1/4W

LK ohm 1/4W

560 ohm 1/4W

270 ohm 1/4W

10K ohm 1/4W

3.9K ohm 1/4W

390 ohm 1/4W

2.7K ohm 1/4W

10K 10 pin resistor SIP pack
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P ARTS L I ST CONT

Quantity Location Description

2 S1,2 8PST DIP switch

Y1 4Mhz crystal
Y2 15Mhz crystal

—_ =

40 pin socket
28 pin socket
24 pin socket
pin sockets
18 pin socket
16 pin sockets
pin sockets

PN e e e
O
N
o

[}
=
i

Misc. parts

TO-220 heat sinks

DS1 Rectangular L.E.D.
Jumper or W/W pins
Jumper of shorting bars
Card ejectors with pins
SK&088 PC Board

4-40 x 5/16'" screws
4-40 hex nuts

NN —~NC W N
NS
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MONINSTR.TXT PC8088 MONITOR VERS. 1.0
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NOTE:THIS VERS. RUNS WITH THE PC8088 IN THE TEMPORARY MASTER MODE ONLY!

hkhkkkkhkkkkhkkhkhhkhkkhkhkkhkkkkhkhkkhkhkhkhhkhkkhkkkkkhkhhkhkhkhkhkhkhkhkhkkhkkhkkkhkkkhkhhkkhkkkkkrhhhkkkk

LAST MODIFIED 8/9/82 MSK

THE PC88MON IS A HANDY AID IN GETTING TO KNOW HOW THE PC8088 WORKS
AND ALLOWS YOU TO GET MORE FAMILIAR WITH 8086/88 CODE AND OPERATION
WITHOUT THE NEED FOR EXPENSIVE SOFTWARE. IT IS PROVIDED WITH THE
PC8088 CPU BOARD TO GIVE THE USER A MEANS TO TEST THE PC8088 BOARD
IN HIS/HER SYSTEM. THOUGH THIS MONITOR IS NOT AN EXTREMELY POWERFUL
MONITOR DEBUGGER, IT DOES ALLOW THE INSERTION OF ONE BREAK POINT
IN A PROGRAM. THIS LETS THE USER KNOW IF HE/SHE HAS REACHED A CERTAIN
POINT IN A PROGRAM. THE MONITOR ALSO ALLOWS ACCESS TO ALL 16 SEGMENTS
IN WHICH THE 8088 PROCESSOR CAN DIRECTLY ADDRESS.

TO ALLOW THIS MONITOR TO BE AS UNIVERSAL AS POSSIBLE WITH ALL THE
THOUSANDS OF I/0 CONFIGURATIONS OUT THERE, THE USER HAS TO FIRST
CREATE A SMALL PERSONALIZED I/0 INTENSIVE PROGRAM THAT CAN EITHER BE
LOADED IN OFF OF A DISK DRIVE (UNDER CP/M-80) OR A CASSETTE OR IT CAN
BE STORED IN A PROM ELSEWHERE IN THE SYSTEM. THE ONLY REQUIREMENT IS
THERE BE FREE MEMORY OF 40 TO 80 HEX BYTES OF RAM AT THE BASE SEGMENT
AND STARTING AT 0000H TO 0040H OR 0080H. THERE IS A OUTLINE GIVEN IN
THIS TEXT OF THE PERSONALIZED I/O ROUTINE. THIS IS TO BE FOLLOWED AS
CLOSELY AS POSSIBLE WITH ONLY THE BASIC CONSOLE PARAMETERS MODIFIED TO
FIT YOUR SYSTEM. VIDEO DRIVERS CAN BE USED AS LONG AS THEY ARE ENTERED
WITH THE SAME FLOW AS GIVEN IN THE EXAMPLE. THIS OUTLINE GIVEN IS
AN ACTUAL PROGRAM USED WHICH IS LOADED IN FROM A CP/M-80 DISK TO THE
STANDARD LOCATION OF 0100H. ALL THE STACKS ARE LOCATED AT 00080H AND
LOWER. THIS IS THE OPTIMAL FORM SINCE IT ALLOWS BEING STORED IN RAM
OR IN A PROM. ONCE THIS I/O PROGRAM WAS WRITTEN, IT WAS STORED ON DISK
UNDER THE TITLE OF 'MON88.COM'. THEN ANY TIME IT NEEDED TO BE ENTERED,
BRINGING IN THE FILE 'MON88' WOULD GET US INTO THE MONITOR. IT WAS
ALSO, IN THIS SAME FORM AS THE OUTLINE, BURNED INTO PROM AT LOCATION
OF000H, AND PUT INTO A POWER ON JUMP LOCATED PROM SOCKET. THIS ALLOWED
US TO ENTER THE MONITOR UPON POWER UP. THOUGH IN THE PROM VERSION
SOME EXTRA INITIALIZATIONS WERE INCLUDED BEFORE THE START LOOP FOR
CONSOLE INITIALIZATIONS, SO BE AWARE OF THIS BEFORE YOU PUT IT INTO
A PROM.

THERE ARE A FEW POSSIBLY CONFUSING EQUATES THAT WE WOULD LIKE TO
TRY TO CLEAR UP. ONE IS THE PORT EQUATE, IN THE OUTLINE, PORT IS
EQUAL TO 00H. THIS MEANS THE PORTS ON THE PC8088 HAVE BEEN SET TO
O0XH. WHERE X IS THE EIGHT POSSIBLE PORTS ON THE PC8088, IE. CLEAR
ON TRANSFER IS PORT OCH, TRANSFER PORT IS ODH,ETC.. PLEASE READ THAT
SECTION OF THE MANUAL IF THIS IS NEW TO YOU. SAY ONE WANTED THE
PC8088 PORTS TO BE ADDRESSED AT 4XH, THEN THE EQUATE WOULD READ LIKE
THIS PORT EQU 40H .

IT WILL ALWAYS BE ONE OF THESE NUMBERS-00H,10H,20H,30H,40H,50H,60H,
70H,80H,90H,0A0H,0BOH,0C0H,0D0H, 0EOH,0R OFOH, SINCE THE LEAST SIGN-
IFICANT 4 BITS ARE ALREADY HARDWARE SELECTED. THE STACKL EQUATE WHICH
IS LOCATED AT ADDRESS 0002H CONTAINS THE ADDRESS OF THE TOP OF STACK
FOR THE 8088 PROCESSOR. 1IN THE OUTLINE, IT IS 0070H, SINCE IT NEEDS
MUCH MORE STACK AREA THAN DOES THE 8 BIT I/O PROGRAM YOU WROTE (THE
OUTLINE) WHICH ITS STACK IS LOCATED AT 0080H OR 16 BYTES LONG.
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kkkkkkkkkhkkkkkkkkkkkx*x TMPORTANT FEATURE **x*kkkkkhkkkkhhhhhhkhkhhhhkhkkkk k&
THE PC8088 HAS A BUILT IN FEATURE THAT ALLOWS THE MONITOR TO ACT AS A
JUMP INTO CP/M 86 IF IT WAS LOADED BEFORE ENTERING THE PROM. 1IN OTHER
WORDS, IF YOU HAVE CP/M 86 WITH THE PC8088 RUNNING IN THE TEMPORARY
MASTER MODE AND THE BIOS IS OF THE FORM GIVEN IN THE PC8088 CPU MANUAL,
THEN WHEN THE 8 BIT CPU PASSES INITIAL CONTROL TO THE PC8088, THE
MONITOR WILL DIRECT THE 8088 TO LOCATION 2900H. THIS IS WHERE THE BIOS
JUMP TABLE IS LOCATED FOR THE STANDARD VERSION OF CP/M 86. YOU WILL
HAVE TO BECOME FAMILIAR WITH CP/M 86 AND THE PC8088 CPU IN TEMPORARY
MASTER MODE TO APPRECIATE THIS FEATURE. REMEMBER, THIS FEATURE ONLY
WORKS IF CP/M 86 IS CONFIGURED WITH THE PC8088 CPU IN THE TEMPORARY
MASTER MODE, THE 8 BIT IS CONTROLLING THE 86 BIOS AND THAT CP/M 86

IS LOCATED AT THE STANDARD OFFSET OF 0400H.

(RS S S LSS SR RS S SRR S RS LSRR R RS EE SRR RS EREEEEEEREXEEEEEESEEEEEREREEEEEEEES]

COMMANDS IN THE MONITOR ARE ENTERED AS A LETTER PROCEEDED BY
SOME APPROPRIATE PARAMETERS. SINCE THIS MONITOR ALLOWS OPERATIONS
IN ALL SEGMENTS, THE CURRENT WORKING SEGMENT FOR THAT COMMAND IS THE
FIRST PARAMETER ENTERED, FOLLOWED BY A COMMA, THEN ANY OTHER NEEDED
PARAMETERS ARE ENTERED. THE DEFAULT SEGMENT IS SEGMENT 0000 OR BASE
SEGMENT AND IS DEFAULTED TO BY ENTERING A SPACE AFTER A COMMAND LETTER
PROCEEDED BY OTHER PARAMETERS, EXAMPLES ARE GIVEN IN THE EXPLANATIONS
OF THE FIRST COUPLE OF COMMANDS. PRESENTLY, ONE CAN ONLY DO OPERATIONS
WITHIN ONE SEGMENT. AS AN EXAMPLE YOU CAN'T MOVE DATA FROM ONE SEGMENT
TO ANOTHER, ONLY MOVE BLOCKS OF DATA WITHIN ONE SEGMENT.
**k**** NOTE: YOU MUST ALWAYS DEFINE A SEGMENT FOR EACH COMMAND ******
WHETHER IT BE EXPLICIT 'IE. 2000,"' OR DEFAULTED 'IE. >(SPACE)X,'

ANYWHERE YOU SEE A <CR> THAT MEANS ENTER A CARRIAGE RETURN.

WHEN YOU SEE A CNTL- YOU MUST PRESS THE CONTROL KEY WHILE PRESSING
THE LETTER NEXT TO IT, IE. CNTL-C PRESS CONTROL KEY AND C KEY.
ALSO WHEN ENTERING PARAMETERS, THE LAST FOUR KEYS ENTERED WILL BE
VALID, UNLESS ITS A SINGLE BYTE DATA PARAMETER, THEN IT WOULD BE THE
LAST TWO ENTRIES THAT WOULD BE VALID. SOME EXAMPLES ARE:

12345678 WOULD ENTER 5678 AS THE PARAMETER

0 WOULD ENTER 0000 AS THE PARAMETER
23 WOULD ENTER 0023 AS THE PARAMETER
'SPACE"' WOULD DEFAULT TO 0000 AS THE PARAMETER.

EITHER UPPER OR LOWER CASE MAY BE ENTERED AS THE MONITOR CONVERTS

EVERYTHING TO UPPER CASE. ANY ERRONEOUS ENTRIES ARE FLAGGED WITH

A * AND YOU ARE GIVEN BACK A PROMPT. THIS DOES EXCLUDE WHEN A CNTL-D

OR OTHER TERMINATOR IS USED, YOU WILL GET THE * THEN A NEW PROMPT.

A CNTL-C WILL MOST ALWAYS TERMINATE EXECUTION AND GET YOU BACK INTO

THE MONITOR. WHEN SCROLLING THROUGH LENGTHY DISPLAYS, HITTING ANY

KEY, THOUGH A 'SPACE' KEY IS RECOMMENDED, WILL STOP THE DISPLAY.

HITTING A KEY AGAIN WILL RESTART THE DESPLAY. AS ALWAYS A CNTL-C

WILL TERMINATE THE EXECUTION.

THROUGHOUT THIS TEXT:

(SEGMENT) MEANS FOUR HEX NUMBERS TO DESCRIBE THE WORKING SEGMENT

IE. 2000,'SPACE',4300,0000,98,ETC..

(ADDRESS) MEANS FOUR HEX NUMBERS TO DESCRIBE AN ADDRESS.

(ADDRESS 1) MEANS FOUR HEX NUMBERS DESCRIBING THE BEGINING OF A BLOCK
OF MEMORY, IE.3401,0021,21,3888,456,ETC..

(ADDRESS 2) MEANS FOUR HEX NUMBERS DESCRIBING THE END OF THE BLOCK.

(ADDRESS 3) MEANS FOUR HEX NUMBERS DESCRIBING THE BEGINNING OF THE
SECOND BLOCK OF MEMORY AND HAVING A LENGTH EQUAL TO THE
BLOCK BOUNDED BY (ADDRESS 1) AND (ADDRESS 2).

(DATA) MEANS TWO HEX NUMBERS DESCRIBING ENTERED DATA.

WE WILL NOW DESCRIBE EACH COMMAND:
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—A-~ ENTER ASCII TEXT INTO MEMORY. ALLOWS THE USER THE ABILITY TO
ENTER FROM THE KEYBOARD ASCII CHARACTERS INTO A DEFINED MEMORY
BLOCK. YOU CAN BACKSPACE IN THIS COMMAND IF YOU ENTER A BACK
SPACE KEY OR A LEFT ARROW. ANY ENTERED TEXT THAT IS BACK SPACED
OVER IS LOST AND MUST BE RETYPED.

THE FORM USED IS AS FOLLOWS:

>A0000,2200<CR> ENTERS ASCII TEXT STARTING IN SEGMENT 0000 AND AT
LOCATION 2200H. TO TERMINATE THE COMMAND YOU MUST
ENTER A CNTL-D, THE MONITOR WILL THEN COME BACK AND
TELL YOU WHAT SEGMENT AND THE LAST ADDRESS WRITTEN.

THIS EXAMPLE COULD ALSO HAVE BEEN DONE USING THE DEFAULT LIKE THIS:

> 2200<CR> NOTE THE SPACE AFTER THE PROMPT DEFAULTS THE SEGMENT.
THIS IS THE CASE FOR ALL SEGMENT RELATED COMMANDS.

-B- SET A BREAK POINT IN A PROGRAM. ALLOWS THE USER THE ABILITY TO SET
ONE BREAK POINT. IF THAT BREAK POINT IS REACHED (PROBABLY AFTER A
GOTO TO A PROGRAM) THE MONITOR WILL TELL YOU WHAT SEGMENT AND AT
WHAT LOCATION THE BREAK POINT WAS ENCOUNTERED LEAVING THE PROGRAM
INTACT AND READY TO BE RUN AGAIN. FORM USED IS AS FOLLOWS:

>B(SEGMENT) , (ADDRESS) <CR> YOU WILL THEN GET ANOTHER PROMPT FOR THE
NEXT COMMAND., AGAIN, THE SEGMENT COULD
HAVE BEEN DEFAULTED TO SEGMENT (0000 BY
JUST ENTERING A SPACE IN PLACE OF THE
(SEGMENT) , EXAMPLE;

>B (ADDRESS) <CR>

-C~ COMPARE TWO BLOCKS OF MEMORY FOR EQUAL VALUE IN A GIVEN SEGMENT
>C (SEGMENT) , (ADDRESS 1), (ADDRESS 2), (ADDRESS 3)<CR>

WHERE ADDRESS 1 IS THE BEGINNING FOR THE FIRST
BLOCK, ADDRESS 2 IS THE END OF THE FIRST BLOCK

AND ADDRESS 3 IS THE BEGINNING OF THE SECOND BLOCK
OF EQUAL LENGTH TO THE FIRST. ANY DISCREPANCIES
BETWEEN THE TWO BLOCKS WILL BE FLAGGED. AS IS
ALWAYS THE CASE, THE SEGMENT CAN BE DEFAULTED

BY A SPACE.

-D— DISPLAY A BLOCK OF MEMORY IN HEX. THE USUAL FORM IS AS FOLLOWS:

>D (SEGMENT) , (ADDRESS 1), (ADDRESS 2)<CR>
THIS COMMAND DISPLAYS A BLOCK OF MEMORY BOUNDED
BY ADDRESS 1 AND ADDRESS 2 IN THE DEFINED SEGMENT
IN ITS HEX FORMAT. THE DISPLAY WILL GIVE YOU
SEGMENT:ADDRESS THEN THE 16 BYTES OF DATA.
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—E- ENTER HEX DATA INTO MEMORY. THE GENERAL FORM IS:

>E (SEGMENT) , (ADDRESS)<CR> THE MONITOR THEN DISPLAYS THE HEX DATA
ALREADY IN THAT LOCATION FOLLOWED BY A -.
YOU MAY ENTER TWO HEX DIGIT OR ENTER A
'SPACE' WHICH WILL GET YOU TO THE NEXT BYTE
OF DATA AND LEAVE THE PREVIOUS BYTE UNCHANGED.
ENTER A <CR> TO LEAVE THE COMMAND.

-F- FILL A BLOCK OF MEMORY WITH A BYTE OF DATA. THE FORM IS:
>F (SEGMENT) , (ADDRESS 1), (ADDRESS 2), (DATA) AN EXAMPLE IS:

>F 2000,2200,55<CR> WILL FILL A BLOCK OF MEMORY IN SEGMENT 0000
STARTING FROM 2000 UNTIL AND INCLUDING 2200 WITH
THE DATA BYTE 55H.

-G- GO TO AN ADDRESS IN MEMORY AND BEGIN EXECUTION. THE FORM IS:
>G(SEGMENT) , (ADDRESS)

NOTE: IF A BREAK POINT HAS PREVIOUSLY BEEN SET AND EXECUTION
GETS TO THE BREAK POINT, EXECUTION WILL STOP, AND A MESSAGE WILL
TELL YOU WHERE THE BREAK POINT WAS REACHED. THE PROGRAM WILL
BE LEFT INTACT READY TO GO AGAIN.
YOU WILL END UP IN THE MONITOR IF A BREAK POINT IS REACHED.

-H- HEX MATH THE SUM AND DIFFERENCE OF TWO FOUR DIGIT HEX NUMBERS
WILL BE GENERATED AND PRINTED ON THE SCREEN. THE
FIRST NUMBER IS THE DESTINATION NUMBER, THE SECOND
IS THE SOURCE. THE FORM IS:

>H6000,2000<CR> NOTICE NO SEGMENT IS NEEDED FOR -H- WILL NOT SUM
ACROSS SEGMENT BOUNDARIES, ONLY WITHIN A SEGMENT.

THE ANSWER GIVEN BACK WILL LOOK LIKE THIS:

SUM DIFF
8000 4000

-I- INPUT A BYTE FROM A PORT. EITHER AN 8 BIT OR A 16 BIT PORT ADDRESS
CAN BE SPECIFIED. THE FORM 1IS:

>I (ADDRESS) <CR> THIS TIME THE ADDRESS CAN EITHER BE A FOUR HEX DIGIT
PORT NUMBER OR A TWO DIGIT HEX PORT NUMBER.

—J- NOT IMPLEMENTED IN THIS VERSION

-K~ NOT IMPLEMENTED IN THIS VERSION
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~L- LIST A BLOCK OF ASCII MEMORY. THIS COMMAND WILL DISPLAY A BLOCK
OF MEMORY IN THEIR ASCII EQUIVALENTS. ANY NON ASCII
CHARACTERS WILL BE DISPLAYED AS A '.' . THE FORM IS:
>L (SEGMENT) , (ADDRESS 1), (ADDRESS 2)<CR>

e o e — —— " ——— o — T S = S e T S Tt Ty P At ey S = A S o et A T A S e T S A = o —— T — — — — — —— — ——

-M- MOVE A BLOCK OF MEMORY TO ANOTHER BLOCK WITHIN THE SAME SEGMENT.
THE FORM IS:

>M(SEGMENT) , (ADDRESS 1), (ADDRESS 2), (ADDRESS 3)<CR>

—~N~ NON-DESTRUCTIVE MEMORY TEST. WILL TEST A BLOCK OF MEMORY OVER AND
OVER UNTIL A CNTL-C IS GIVEN, ANY ERRORS WILL BE FLAGGED
AS LOCATION, HEX BYTE AND BINARY BITS. THE FORM IS:

>N (SEGMENT) , (ADDRESS 1), (ADDRESS 2)<CR>

-0~ OUTPUT A BYTE TO A PORT. THIS COMMAND LETS YOU OUTPUT A GIVEN DATA
BYTE TO A PORT. THE FORM IS:

>0 (ADDRESS) , (DATA)<CR> THE (ADDRESS) CAN EITHER BE A FOUR OR A TWO
HEX DIGIT NUMBER FOR 16 OR 8 BIT PORTS. TO
OUTPUT TO A PORT THAT DECODES THE UPPER 8

ADDRESS LINES (A8-Al5) YOU CAN USE THE FOUR
HEX DIGIT FORM.

—-P~ NOT USED IN THIS VERSION
=Q~ NOT USED IN THIS VERSION
—R~ NOT USED IN THIS VERSION
—S~ NOT USED IN THIS VERSION
=T~ NOT USED IN THIS VERSION
-U~ NOT USED IN THIS VERSION
-V— NOT USED IN THIS VERSION
-W— NOT USED IN THIS VERSION
-X— NOT USED IN THIS VERSION

-Y- NOT USED IN THIS VERSION
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~Z4= PUT SYSTEM ON HOLD, IN REMEMBRANCE OF THE ZAPPLE DAYS.
ONCE ENTERED, THE KEY BOARD BECOMES TRANSPARENT TO ALL
BUT THE % KEY. THIS WILL BRING THE MONITOR BACK AND A
MESSAGE IS PRINTED TO TELL YOU SO.

e e e A B P o B Gt = e e e T Y N e i Sl WS e e G e W G e e o T S — — —

THIS IS THE END OF THE MONITOR COMMANDS AND FEATURES. HOPEFULLY MANY
MORE COMMANDS WILL BE ADDED IN UPCOMING VERSIONS.

END
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THIS IS THE USER CONFIGURED PORTION OF PC88MON,
IT IS A WORKING 'OUTLINE' AND SHOULD BE FOLLOWED

AS CLOSELY AS POSSIBLE.
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?

;THIS IS THE 8 BIT PORTION OF PC88MON AND ALLOWS THE

sMONITOR TO BE UNIVERSAL TO ALL MACHINES SINCE IT IS USER WRITTEN
s FOLLOWING THIS OUTLINE EXACTLY.

o FJ ~e ~

ORT EQU 00H ; ADDRESS BASE OF PC8088 BOARD PORTS. YOU WILL -
H HAVE TO CHANGE THIS TO MATCH THE PORT BASE OF THE PC8088 CPU BOARD.
TRPORT EQU PORT+0DH ;PORT ADDRESS FOR TRANSFER
CLPORT EQU PORT+0CH ;PORT TO CLEAR JUMP ON TRANSFER OPTION
START EQU 0100H ;LOCATION OF THIS INTERFACE CODE (USER DEFINED),

THIS IS TOTALLY ARBITRARY, BUT IF THIS PROGRAM IS TO RESIDE ON A
CP/M 80 FLOPPY THEN 100H IS MORE STANDARD.

e wo

THE MONITOR NEEDS THE FIRST 40H BYTES STARTING AT 00000H (IN A ONE
MEGABYTE ADDRESS SPACE) FOR IT'S OWN USE. IF THIS PROGRAM IS TO BE
PUT INTO A PROM ELSE WHERE, THEN YOU MAY WANT TO DEFINE THE STACK
AREAS TO BE AT 00080H AND 00070H FOR THE 8 BIT AND 16 BIT STACK AREAS
RESPECTIVILY. IN THIS CASE YOU WILL HAVE TO HAVE THE FIRST 80CH BYTES
ALWAYS AVAILABLE TO THE MONITOR. AS AN IMPORTANT NOTE THE STACK,
WHERE EVER LOCATED, MUST RESIDE IN THE BASE (000OH) SEGMENT !

; COMMAND AREA STARTING AT 0000H IN THE BASE SEGMENT

e Me we we we W we WO

CMDBYT EQU 0000H ;ADDRESS OF COMMAND BYTE STORAGE
CMDATA EQU CMDBYT+1 ;ADDRESS OF COMMAND DATA STORAGE
STACKL EQU CMDATA+1 ;ADDRESS OF STACK LOCATION FOR PC88MON

PORTL EQU 0010H ;ADDRESS OF PORT BASE LOCATION

’

; THESE NEXT EQUATES ARE USER DEFINED TO FIT YOUR CONSOLE ROUTINES
; STATUS AND DATA PORTS AND BITS IF NEEDED.

TXMTY EQU 80H ; TRANSMITTER STATUS BITS FOR CONSOLE

XMTY EQU 01H ; RECIEVER " " " "

DATA EQU 01H ; DATA PORT FOR CONSOLE DEVICE

STATUS EQU 00H ;PORT FOR STATUS BYTE
ORG START

’
LXI B,0
LXI D,0 ;CLEAR REGISTERS
LXI SP,SSTACK ;SET UP STACK POINTER FOR 8 BIT CPU
LXI H,STACKS88 ;MOVE THE STACK ADDRESS FOR THE 16
SHLD STACKL ;BIT CPU TO THE COMMAND AREA.
MVI A,00H sMAKE SURE MONITOR DOES NOT THINK
STA 2900H ; THAT CP/M-86 IS LOADED.
MVI A, PORT ;TELL THE MONITOR WHAT THE PORTS ARE
STA PORTL ;ON THE PC8088 CPU BOARD.
ouT CLPORT ;MAKE SURE THAT FROM NOW ON THE

;8088 PICKS UP WHERE IT LEFT OFF ON SUBSEQUENT TRANSFERS.
IF THIS IS PUT INTO PROM, THEN YOU MAY NEED TO PUT SOME CONSOLE
INITIALIZATIONS HERE. HERE ARE SOME EXAMPLES:

3 me we w3

MVI A,05 ; INITIALIZE CRT SERIAL TO 4800 BAUD

ouT STATUS ;SEND IT TO CONTROL REG. ON SERIAL BOARD
BEGIN ouT TRPORT ;HERE IS WHERE WE GO TO THE 8088

LDA CMDBYT ;NOW THAT WE ARE BACK TO THE 8 BIT

;LETS SEE WHAT THE MONITOR WANTS US TO DO?

CPI 50H ;DOES IT WANT US TO DO A CONSOLE STATUS

JZ CONST ;

CPI 8CH ;OR MAYBE WAIT AND GET A CHARACTER

JZ CONIN H

CPI OFOH ;OR JUST GET THE CHARACTER NOW
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CONST
MOVE

CONT1

KEYIN
CONIN

CONOUT

OUTST

we we Me W W we we

SSTACK

JZ
CPI
Jz
XRA
STA
JMP

CALL
STA
JMP

IN
ANI
RZ
MVI
RET

CALL
JZ

IN
JMP

CALL
JZ
LDA
OouT
JMP

IN
ANI
RZ
MVI
RET

EQU

STACK88 EQU

7

END

KEYIN
10H
CONOUT
A
CMDBYT
BEGIN

CONT1
CMDBYT
BEGIN

STATUS
RXMTY

A,O0FFH

CONT1
CONIN

DATA
MOVE

OUTST
CONOUT
CMDATA
DATA
BEGIN

STATUS
TXMTY

A,O0FFH

0080H
0070H

OR OUTPUT A CHARACTER TO THE CONSOLE

IF NON OF THESE THAN WE DON'T KNOW
WHAT IT WANTS SO RETURN A 0 TO SAY SO

Ne wE we We we we

;GO0 GET CONSOLE STATUS BYTE
;AND RETURN INFORMATION TO THE MONITOR
;AND TRANSFER BACK TO THE 8088

;THIS IS THE GENERAL STATUS ROUTINE
;AND SHOULD BE MODIFIED TO FIT YOUR
;STATUS ROUTINE BUT FOLLOW THIS
;SAME GENERAL FORMAT !

7

;CALL GENERAL STATUS ROUTINE AND
;KEEP LOOKING AT STATUS UNTIL A
; CHARACTER IS ENTERED.

;NOW GO GET THE DATA

;AND RETURN IT TO THE 8088

;WAIT UNTIL WE CAN OUTPUT A CHARACTER
;TO THE CONSOLE

;IF WE CAN, GO GET THE CHARACTER

;AND OUTPUT IT TO THE CONSOLE

;NOW RETURN TO MONITOR AND 8088

;THIS IS THE GENERAL CONSOLE OUTPUT
;STATUS ROUTINE

~s we we

THIS IS THE DATA AND STACK AREA kkhkkhkkhkhkhkkkhkkhkhkhkhkkhkkhkhkhhkhhkhhkhhhkhhhkhkkhk

THIS SET UP PUTS THE STACKS IN LOW MEMORY, @0070H AND 0080H AND
IS SUGESTED WAY SO THAT THIS PROGRAM CAN BE PUT ANY WHERE IN MEMORY,
IN ANY SEGMENT OR IN RAM,ROM OR PROM. JUST MAKE SURE THAT THE FIRST
80H BYTES AT 00000H ARE ALWAYS AVAILABLE FOR THE COMMAND AREA.
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WARRANTY

SKI Electronics warrants to the original purchaser of its
products that its assembled and tested products will be free from
workmanship and material defects for a period of one (1) year.

The responsibility of SKI Electronics under this warranty to
the original purchaser, without breach to this warranty, is limited
to the correction or replacement by and at SKI Electronics option,
at SKI Electronics' service facility, of any product or part which
has been returned to SKI Electronics and in which there is a defect
covered by this warranty. In the case of SKI Electronics assembled
and tested products, SKI Electronics will correct any defect in
materials and workmanship free of charge if the product is returned
to SKI Electronics within one year to date of the original purchase
from SKI Electronics. All such returned products shall be shipped
prepaid and insured by original purchaser with a note containing
problems encountered to:

SKI Electronics
3134 Woods Way
San Jose, CA 95148

SKI FElectronics reserves the right to determine the existence and
cause of a defect, with the sole right to decide whether the pro-
duct should be repaired or replaced.
This warranty is void to any product or any part of a product
which has been subject to:
(1) accident, negligence, misuse, or any unauthorized main-
tenance; or
(2) any alteration, modification, or repair by anyone other
than SKI Electronics or its authorized representative.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES EXPRESSED
OR IMPLIED OR STATUTORY INCLUDING THE WARRANTIES OF DESIGN, MERCHANT-
ABILITY, OR FITNESS OR SUITABILITY FOR USE OR INTENDED PURPOSE AND

OF ALL OTHER OBLIGATIONS OR LIABILITIES OF SKI ELECTRONICS.

SKI Electronics expressly disclaims any and all liability for
products sold that are used in any application not specifically
recommended, tested or certified to in writing from SKI Electronics.
SKI ELECTRONICS DISCLAIMS ANY LIABILITY ARISING FROM THE USE AND/OR
OPERATION OF ITS PRODUCTS, AND SHALL NOT BE LIABLE FOR ANY CONSE-
QUENTIAL OR INCIDENTAL OR COLLATERAL DAMAGES OR INJURY TO PERSONS
OR PROPERTY.

This warranty applies to the original purchaser and only with

a warranty card on file at SKI Electronics. SKI Electronics holds
the right to disclaim any warranty without proof of the original
purchase. SKI Electronics makes no warranty whatsoever with anyone

other than the original purchaser.




Unless otherwise agreed, in writing, and except as may be
necessary to comply with this warranty, SKI Electronics reserves
the right to make changes in its products without any obligation
to incorporate such changes in any product manufactured thereto-
fore.

This warranty is limited to the terms stated herein. SKI
Electronics disclaims all liability for incidental or consequen-
tial damages. Some states do not allow limitations on how long
an implied warranty lasts and some do not allow the exclusion or
limitation of incidental or consequential damages so the above
limitations and exclusions may not apply to you. This warranty
gives you specific legal rights, and you may also have other
rights which vary from state to state.




1.0 THE SK8088 EXYENDED ADDCHEFSS LCAUGHTER BOARD IS DESIGNED TO GIVE THE
MASTEE 8 BIT CPU THE ABILITY 10 CCNTKCL THE UPPER 8 ADDEFSS LINES (A16
THRCUGH A23), IF 11 DUES NOT HAVE PROVISIONS TO DO SO ALREADY. THIS
CONTROL IS NECESSAKY FGE ANY SYSTEM THAT USES MURE THAN 64K CF MEMORY OR
JSES ANY MEMOKY beAnD5 1HAL DECODE THE 6 HIGHELST ADDKESS LINES. 1IN THE
SIMPLIST OPEEATION UF THIS EGARL, UPON PCWER UP OP A HARD RESET, THE
ADDRESS KEGISTERS ALE CLEARED, SETTIING ADDRESS A16 THRCUGH A23 TC ZERO.
THIS ALLOWS 1HE & B11l TU FIX ITS 64K WOKKING SEGMENT TG THE BASE OR ZERO
PAGE. THE SK808b PrREBICS SOFTWARE USES THIS FUNCTION.

ADDFB5S A16 THkoUsH AZ3 CAN BE CHANGEL LY OUTIPUITING THE DESIRED

ADDEESS 10 THe LAa1ENZED ADDRESS PORKT. OGNE SKHOULD BE CAKEFUL IN DOING
THIS FOR WHEN YUU ChAnNGE THESE ANDDEESSES, YOU AFE CHANGING THE MFMORY
LOCATION YUU wilit WOURRING IN. IN GTHER WOEDS THE CUDE YOU WERE PREVI-
OJSLY WOrRKING IN wlai NOT EE IN THE Nxw MeMOFY PAGE YOU JUSY CHANGED TC.
YOUF PROCESSCE W1lLL O IN10 UBLIVION UNLEZSS SCME S1EPS WEKE TAKEN TO PRE-
SERVE THE PFUCLSSUKS S1ATE. AS LONG AS THE SK6088 BUAKT WITH THIS
MODULE IS PLUGGEL INTIC YCUR SYS1EM, WHETHER THE SKs8088 I5 USED Ok NOT,
THE EXTENDEL ADDFESS BGAFD IS5 STILi OPERATIONAL.

2.0 CONIGURINs 4YHE I,/U POET:

AS AN EXAMELE:
AFTER POWEL UF, AT6 THPOUGH A23 AwE SET 10 ZERO. BUT WE WISH TO
CHANGE TIHEwn iC *BESH'. TO LO THIS WE SIMrlY MOVE 'ES5ii' INTIO THE
ACCUMULAZOUL Any CUTIPUZ IT Tu THE EXTENDEL ADDERESS POR1I. THE UPPER
ADDRESSEs AEE nGw SET TO YES5H' UNILL ALTERED AGAIN Ok A RESET IS
IS DONE.

THE EXTENLED a00nEss P2CFI ON THE EOARPD CAN BE USER DEFINED TO ANY ONE
PORT ADDHESS iN 1ie «56 BYTE PORT ADDLESS SPACE. ON THIS DAUGHTER BOARD,
THELE ARE TwO JUnpPER 5ThIPS LOCATED AT THE TCP CF THEL EOARD. EACH COLUIN
OF TWwO JUMPEES nbkpPhiE3ENIS ONE BIT IN THE PORT ADDRESS FEILD, A0 THROUGH
A7. BY LEAVING EACH CCLU®N UNJUXPEREL, 1T SETS 1d4ATI PORT ADDKESS BIT
dIG8 (1) . BY IWSERIING A FPEICE OF WIEE ACKGSS THE COLUMMN, YCU WILL SET
THAT BIT TO A ZEtUCa USING TAIS SCUHEMF FOr ALL EIGHT COLUMNS, YOU CAN SET
THE EXTENDED ADDELSS .0 ANY DESIKED PChR1l ADPDIESS. (REFEF TO FIGUKE 1)

3.0 CONNECTION 10 5hd0385:

FIRST, FANMILIAWIs: YCUR SELF WITH THE OFRIENTATION OF THE DAUGHTER
BOAPD TO THF SK3(38. “HZ THLKEE LEGS ®ILL POINT DOWN TOWARD THE GOLD
FINGERS OF THE 5K8Uby BOUARKD AND WILL FLUG INTC 1THE SCCKEIS GF U27,371 AND
U33. IF YCU IN.EnD 12U USE THE DAUGHTER BOARD TG CHANGE THE UPPER ADDERESS
LINES BY OUT PUI1LNG THE ADDZESS DATA TO THE CON BOAED PORT, THEN THE PORT
ADDIESS MUST BE Si&T NUWw. REFER TO THE PREVIOUS DISCUSSICUN FCR DETAILS.
1IF YOU DO NCT UsE 1HIS uPTICh AND DC NO1T JUMPEEF THE PORT ADDRESS, THE
PORT DEFAUL1IS TO PORT FFH.

NOW, CAREFULLY 2ULL GUT IHF I.C. CHI1PS IN THE SUCKETS LCCATED A1

Ug27, U3Y AND U33. U NOT PLUG THE DAUGHETEE BUAED INTO THESE SOCKETS YET.
NEXT, YOU MUST SOLDEn 1HE FOUR WIRES FROUM THE DAUGHTER BOARD TO THE
SK8088., MATCH 1HE NU4BEERS FLOMN THE DAUGHIER BOARD TO TEE NUMBERED HOLES
ON THE SKB8088 AND SULULER TEF WIE® TC THAT HCLE. THE LCNG WIRE TO THE TOP
OF THE DAUGHIEK BGALKD 1S NOT NUMBERED BUT CCNNECTS 10 THE HCLE MARKED
NUMBER 75. THE DAUGHIEEF BOAED SHCULD NOw BE POSITIGNEL OVER U27,37 AND
733 WITH JUST A LITTLEZ PLAY FRCH THE W&IEES 10 THE SK8068 BOARD.

CARFFULLY PLUG iHE DAJGHTER BOARD INIC 1HE APPROPRIATE THREF SOCKETS
PUSHING THEFK IN FIntLf{. NOW PLUG THE THREE I.C. CHIPS YOU REMOVED




"ARLIER INTGC THE APPKUOPRKIATE SOCKETS ON THE TOP OF THE LEGS OF THE DAUGH-
IR BOARD. U27 ANvu U33 AKE 74LS244°'S AND U31 IS A 74LS245. EEFER TO THE
ASSEMELY DEAWING FUnh GRAPHIC DETAIL.

4.0 THEORY OF UPERATIION:
THE ACTUAL OFERKALTION OF THE DAUGHTER BOARD 1S RELATIVELY SIMPLE. U3

AND U4 ALONG WITH THE SOUT SIGNAL COMBINE TO FORM AN 8 BIT PORT ADDRESS
CCMPARATOE. HWHEN AN OUIPUT IS DONE TC 1HE PORT SELECTED ON THE DAUGHTER
BOARD, PIN 6 CF U3 GUES HIGd. ANCED WITH THIS SIGNAL IS5 THE GENERALIZED
WRITE PULSE PWR* WHICH PROVIDES U1 ANLC U2 WITH A SELECT CLOCK PULSE. U1
AND U2 COMBINE 10 FOR# AN EIGHT BIT LATCH. THE SELECT FULSE FROM U6 PIN
6 CLOCKS THE DATA FkOM THE DATA BUS 1INTC THE LAICHES. TH1S LATCHED DATRA
-THEN APPEARS Al 1HE INPUT TO U5, AN OCTAL TRI-STA1E BUFFEk. WHEN THE 8
CPU IS IN CONTROL OF THE BUS, WHICH MEANS 1HE ADDRESS PDISABLE LINE 1S
HIGH, TdE TR1I-STATE sJFFEk (U5) 1S5 ACTIVE ALLOWING THE DATA LATICHED INTO
Ul AND U2 TIC APPLELAR UM ADDRESS LINES A1¢ THRCUGH AZ3. WHENEVER AN-
OTHER BOARD Uk iHE bUS WISHES TO TAKE CONTECL, SUCH AS THE SKB0883 OR A
DMA DEVICE, THEY wIasl ASERT IHE AUDKESS DISABLE LINE (ADSBL¥) AND THE
TRI-STATE BUFFEs (UD) &I1ILL FLOAT ITS OU12UTS AND FKEE THE ADDRESS LIKNES
A16 TEROUGH AZ3 FORB 1HE RECUESTING DEVICE TO USE.

FIG. 1 FXAMPLE: PurT SET TO 9EH. PLACING A WIRE BEIWEEN JUMPERS SETS
THAT ALDRESS 10 LCECODE A ZEKO, NC WIRE DECODES A ONE.

D
'YX XEZIXY X Q

.000000000.
Y XY XN Y NN J

:

FIGURE 1
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