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INTRODUCTION

The JADE BIG Z Z80 Microprocessor CPU board is a
very stable and powerful CPU, designed for the S-100
bus and in reasonable conformity with the proposed
IEEE S5-100 Bus Standard.

The Big Z CPU provides on-board EPROM and on-
board serial communications via an RS232C standard
interface which supports transmit and receive data and
one standard handshake line.

The Big Z CPU board has been manufactured to the
most exacting specifications, using the highest quality
material and components conservatively rated for long
life. As such, it may be expected to give you many
thousands of hours of useful active service.

I you have purchased the Big Z as an assembled and
tested unit, you should know that it has passed
rigorous tests, running in a real-time disk-based

environment and executing the most complicated
programs we can devise. Before it goes out the door,
every assembled and tested Big £ must prove itself to
our picky engineering personnel.

Although any component can fail, most ICs die in their
infancy, and the burn-in time each Big Z receives
insures that we catch practically all of these infant
mortalities.

if you have purchased the Big Z as a kit, we strongly
urge you to read this manual in its entirety before
attempting to construct the board. Although there are
about as many ways of assembling a board as the tenth
power of the components on it, if you will follow the
assembly instructions step-by-step, construction will
be easier for you and much more pleasurable for both
of us.

"FEATURES

On-board 2708/2716/2732 EPROM can be addressed
to any 1K, 2K, or 4K boundary. * Power-on jump
directly to the on-board EPROM. * Optional wait state
for on-board EPROM. * On-board EPROM may be
used in shadow mode (accessed only after power-on
or reset). * Allows full 64K RAM memory to be used. *
On-board 8251 USART for synchronous or
asynchronous RS232 operation. * Independent
crystal-controlled baud rate generator provides all
standard baud rates from 110 to 9600. * Switch-
selectable 2 or 4 MHz operation. * Optional M1 wait
states can be generated. * Automatic MWRT
generation if a front panel is not used, automatically
disabled if a front panel is connected. * DMA
capability, * Latched data output bus provides
additional data hold time for reliable operation with all

device types. * Straight-through address and data
paths provide improved read access times for I/0 and
memory devices. * On-board serial port switch-
selectable to any pair of I/O port locations from 00
through FE hex. * Reverse channel capability on
USART allows use with buffered peripherais or
devices with “not ready"” indication. * Front panel data
cable interface. * Fully buffered S-100 interface. *
Separate voltage regulators (no diodes) assure a
clean, stable power supply. * Intelligent, clean layout
of PC board. * Reflow soldered, plated, and fully
masked PC board. * Gold-plated S-100 bus connector
is Imsai standard. * Complete 1K monitor software
listing included in manual. * Fuilly warranted by JADE,
one of the largest microcomputer product suppliers in
the world.



FUNCTIONAL DESCRIPTION

Figure 1-1is a block diagram describing the functional

blocks contained on the JADE Big Z CPU. The
following sections describe each of the blocks in
Figure 1-1.

Z80 CPU

At the heart of the Big Z is the powerful Z80
microprocessor which provides the major control
signals required to read and write to memory and I/0
ports. Also generated by the Z80 are a 16-bit address
bus and an 8-bit bidirectional data bus.

OSCILLATOR

The oscillator is a crystal~controiled circuit which
generates Phi1 and Phi2 clock signals for the §-100
bus, the Clock” S-100 signal, and the internal system
clock. Also involved with this circuitry are the Reset
and Power-on Clear signals.

STATUS AND CONTROL BUFFERS

The status and conirol buffers provide the drive for the
various S-100 bus status and control signals. During a
DMA operation (when BUSAK s high on the Z80 chip),
or during maintenance functions, the status and
control buffers are tri-stated, allowinga DMA device to

control the bus as a temporary bus master.
ADDRESS BUFFER

The address buffer is a 16-bit tri-state buffer which
drives the 16-bit address to the S-100 bus. it also is tri-
stated during DMA operations or maintenance
functions,

DATA OUT BUFFER

The data out buffer is an 8-bit tri-state buffer which
drives the 8 data out signals to the S-100 bus. Data is
gated out to the S-100 bus only during memory write or
I/0 output cycles. The data out buffer is tri-stated
during DMA operations or maintenance functions.

DATA IN BUFFER

The S-100 data in bus is provided to the Z80 during
read memory or I/O input bus cycles by the data in

buffers. These buffers are disabled during write
memory or /0 output cycles, and for DMA operations.
They may also be disabled by the following conditions;

RUN and SS (Single Step) low (false) atpins 71 and
21 of the 5-100 bus.

On-board EPROM selected during a memory read
operation.

USART selected during an 1/0 operation.

Power-cn jump enabled and Power-On Latch (2
sections of U10) is set.

MEMORY DECODE AND CONTROL

The memory decode and control circuitry decodes the
high-order address bits from the internal address bus
and selects the EPROM. This block also generates the
signals required to disable the data in buffers and
interacts with the Shadow option circuitry to phantom
out the EPROM.

EPROM

The on-board EPROM can be either a 1K (2708-type),
2K (2716 or TMS27161ype), or 4K (2732-type) EPROM.
The EPROM may be switch selected for any 1K, 2K, or
4K boundary, depending on the type of EPROM
installed.

1/O ADDRESS DECODE AND CONTROL

The I/0 address decode and control circuitry decodes
the lower 8 bits of the internal address bus to
determine which ports are being accessed during I/0
instructions. This block also interacts with the EPROM
select circuitry and the circuitry which disables the
data in buffers.

SERIAL 1/O

The serial |/O provides synchronous and
asynchronous communications via RS232C level
interfaces. Included in this block is the crystal-
controlled oscillator and baud rate generator for the
8251 USART.
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TECHNICAL DESCRIPTION

S-100 INTERFACE
Address Bus

The internal address bus is driven to the S-100 bus
by tri-state buffers U25, U36, and a portion of U35.
These buffers (8797, 8097, or 74367 ICs) are tri-stated
during DMA operations or maintenance functions.
This is accomplished via one of the inverter sections of
U18, which is driven by the ADDSB" signal on pin 22 of
the S-100 bus. Mormally, the input to the inverter is
held high by a pullup resistor on pin 1 of U18, which
forces a low output from the inverter on' pin 2. This low
level signal is routed to the enable pins on the address
buffers.

When ADDSB™ goes true (low), the output on pin 23
of the inverter U18 goes high, disabling the address
buffers.

Data In Bus

The internal bidirectional data bus is driven from
the S-100 bus by tri-state buffers U38 and a portion of
U29. These buffers are enabled only during read
memory or I/0 input cycles. They are also disabled by
the following conditions:

1. SSWDSB” is low (true) at pin 53 of the S-100 bus.
This signal is one of the inputs to NAND gate U22,
along with sWO". It is normally held high (false) by
pullup resistor pack U31.

2. RUNorSSonpins71and 21 respectively of the S-
100 bus is low (false). These signals are held normally
high by pullup resistors in resistor pack U31. They are
inputs to NOR gate U8. This NOR output is NORed
with the NAND of SSWDSB* and sWO* by another
section of U8, and this signalisapplied to pin 3 of the 3-
input NAND gate U4, where it is NANDed with the
signals discussed below.

3. On-board EPROM is selected during a memory
read operation. The signal EPS*, which is the output
from pin 6 of AND gate U7 is applied to pin 4 of NAND
gate U4,

4. On-board USART selected during an 1/O
operation (either input or output cycle). The DCS*
signal, generated as the output of OR gate U14 at pin 8,
is applied to pin 5 of NAND gate U4, whose output
drives the tri-state input of data in buffers U38 and U29.

5. Power-on Jump is enabled and the Power-On
Latch (2 sections of U10) is set.

Data Qut Bus

The internal data bus is provided to the S-100 DO
(data out) busfor memory write or I/O output cycles by
tri-state buffers W37 and a portion of U25. The
DODSB" signal on pin 23 of the S-100 bus will disable
these buffers when it goes low (true). It is provided to
the tri-state control inputs of the buffers via inverter
U18. The input to inverter U18 on pin 13 is held
normally high by pullup resistor R1, forcing the output
of the inverter to be low, thereby enabling the buffers.
When DODSB" goes true (low), the pullup resistoris
overcome and the tri-state inputs of the buffers go
high, disabling (tri-stating) these buffers.

The input to the data out buffers are provided by
latches U27 and U26. Data is passed through the
latches by the high level of Phi2 clock. The falling edge
of Phi2 clock disables the latches.

A true (low) signal at DODSB* will tri-state the data
out bus for DMA or maintenance functions.

Status Signals

The primary status signals sM1, sOUT, sINP,
sMEMR, and sWO" are provided to the S-100 bus via
tri-state buffer U39. U39 is tri-stated by STADSB", on
pin 18 of the S-100 bus, going low (irue). Normally, a
pullup resistor hoids the input to inverter U30 on pin 1
high, forcing the output of inverter U30 on pin 2 low,
enabling the buffer at U39. When STADSB" goes true
(low), the output of the inverter goes high, tri-stating
the U39 buffer. :

sM1 on pin 44 of the S-100 bus is provided by the
CPU through buffer U39 and inverter U30. It is derived
from the Z80’s M1~ signal, on pin 27 of the CPU. This
signal is applied to pin 9 of inverter U30. The output of
U30, pin 8, will be high when the Z80 M1* signal is true
(low). The output of U30 is applied to input pin 14 of
buffer U39 and is transferred to the S-100 bus from
output pin 13 of buffer U39, provided that U39 is not tri-
stated by a true (low) signal on STADSB"

sM1 signals that the processor is fetching an
instruction op code; therefore, it signals an opcode
fetch cycle.

sOUT on pin 45 of the S-100 bus is provided by the
CPU through buffer U39, AND gate U41, and inverters
U18 and U30. Itisderived from the ZBOWR" and IORQ"
signals. These outputs from the Z80, on pins 22 and 20
respectively, are inverted by U18 and U30. The outputs



of these inverters, on pins 8 and 10 respectively of LU18
nd U30, will be high when WR" and IORQ" are true
(low). If both of these outputs are high—meaning that
WR" and IORQ" are true—the output of AND gate U41,
on pin 11, will also be high. This signal is output to pin
12 of U39 and is transferred to the S-100 bus from U39
output pin 11, provided U39 is not tri-stated by
STADSB™ being true (low).
sOUT signals an output to an I/O port; therefore, it
may be referred to as an |/O output cycle signal.
sINP on pin 46 of the S-100 bus is provided by the
CPU through buffer U39, latch U40, AND gate U41,
and inverter U30. It is derived from the Z80's RD* and

IORQ" signals. These outputs from the Z80, on pins 21

and 20 respectively, are applied to U30 inverter pins 3
and 11. The outputs of the inverter, on pins 4 and 10
respectively, are applied to AND gate U41 on input
pins 10 and 9. When the outputs of inverter 1J30 are
high (Z80 RD" and IORQ" signals are low (true)), the
output of AND gate U41, on pin 8, will be high. This
signal is applied to the input of U40 latch on pin 7. Now,
when PSYNC is high, the signal is clocked through
U40, being output on pin 9, and is applied to buffer U39
input pin 10. The signal is transferred through the
buffer, output on pin 9, to S-100 bus pin 46, provided
U39 is not tri-stated by STADSB" being true (low):
sINP signals an input from an I/0 port; therefore, it
.nay be referred to as an /O input cycle signal.
SMEMR on pin 47 of the S-100 bus is provided by
the CPU through buffer U39, latch U40, AND gate U41,
and inverters U18 and U30. it is derived from the Z80's
RD” and MRQ" signals. These outputs from the Z80, on
pins 21 and 19 respectively, are applied to inverters
U30 and U18, on input pins 3 and 3 respectively. The
output of these inverters, on pins 4 and 4 respectively,
wili be high when the 280 signals RD* and MRQ* are
true (low). The outputs of the inverters are applied to
input pins 5 and 4 of AND gate U41. When both of these
inputs are high, the output of U41, on pin 6, will be
high. This output is applied to input pin 6 of U40. Now,
when PSYNC is high, the signal is clocked through the
latch and is output on pin 10 of U40. This output is
applied to input pin 6 of buffer U389. it passes through
the buffer, is output on pin 7, and is applied to $-100
pin 47, provided that STADSB* is not active {low).
SsMEMR signals a read from memory; therefore, it
may be referred to as a memory read cycle signal.
sWO"” on pin 97 of the S-100 bus is provided by the
CPU through buffer U39, latch U40, NAND gate U22,
and inverter U18, together with inverter U30 and AND
gate U41. It is derived from the Z80's RD™ and INTA*
signals, where INTA” is derived—itself—from the Z80
‘gnals M1" and IORQ".
Z80 signal RD", on pin 21 of the CPU, is applied to
input pin 2 of NAND gate U22. The other input pin is

driven by the output of inverter U30, pin 6. The inputto
this inverter is the output of AND gate U41. U41 ANDs
IORQ with M1. These signals are provided from the
Z80's IORQ" and M1* signals on pins 20 and 27
respectively of the CPU.

When RD” is false (high) and iIORQ" and M1* are
both false (also high), the output of NAND gate U22,
pin 3, will golow. Thisiowis applied to latch LU40 on pin
3 and is clocked through the latch by PSYNC, being
output on U40 pin 15. This output is applied to U39
buffer input pin 4, is transferred through the buffer to
pin 5, and output to S-100 bus pin 97 as sWO". Note
that the following conditions must be met for sWO™ to
be true: the processor is not in a read cycle (RD" is
false—high), and neither is it in an Interrupt
Acknowledge cycle (IORQ* ANDed with M1~ is false).

sWQO” signals that the processor is not in a data
input cycle. It is used as an early indication that a write
operation will take place.

Other Status Signals

The IEEE-defined status signal sXTRQ" is not
supporied by the Big £ CPU. This signal is used to
request a 16-bit wide input or output, and gangs the
DO and DI buses together to form a single 16-bit
bidirectional data bus. Since the Big Z is not a 16-bit
processor, this signai protocol is not implemented.

sINTA on pin 96 of the $-100 bus is provided by the
CPU through buffer U6, AND gate U41, and inverter
U30. It is derived from the Z80's IORQ™ and M1®
signals. These outputs from the 280, on pins 20 and 21
respectively, are inverted by inverter U30. The signais
are applied to input pins 11 and 9 of U30, and outputon
pins 10 and 8, respectively, as inverted signais. They
are then applied to input pins 1 and 2 of AND gate U41
When the Z80 IORQ" and M1~ are both true (low), the
outputs of both inverters will be high. These high
signals, applied to AND gate U41, resultin a high being
output on pin 3 of U41. This is applied to buffer U6
input pin 4, transferred through the buffer, output on
pin 4, and applied to S-100 bus pin 96 as sINTA,
provided that CCDSB" is false (high).

sINTA signals that the processor is acknowiedging
an interrupt request from a peripheral device;
therefore, it may be referred to as an interrupt
acknowledge signal.

sHLTA on pin 48 of the S-100 bus is provided by the

CPU through buffer U17 and inverter U18. It is derived

from the Z80’s HLTA* signal on pin 18 of the CPU.
HLTA* is applied to pin 5 of inverter U18, where it is
inverted and output on pin6 as HLTA . HLTA isapplied
to buffer U17, input pin 6, is transferred through the
buffer, and output on pin 7, where it isapplied to 5-100
bus pin 48. Buffer U17 is always enabled, since the tri-
state inputs are grounded.



Control Signais—Output

There are five control signals defined by IEEE as
control outputs. These are: pSYNC, pSTVAL®, pDBIN,
pWR" and pHLDA.

pSTVAL” is not implemented on the Big Z CPU.
This is defined as a signal which, in conjunction with
pSYNC, indicates that stable address and status
information may be sampled from the bus in the
current cycle. For Big Z applications, it is redundant
and is therefore not implemented.

PSYNC is generated by one-shot U5, which is
clocked by the Z80 signais IORQ™, RFS* and MRQ".
pSYNC is transferred to pin 76 of the S-100 bus
through buffer U8, which may be tri-stated by the
signal CCDSB".

Z80 RFSH" is applied directly to pin 4 of NAND gate
U10, where is is NANDed with MRQ. MRQ is derived
from the Z80 MRQ" through inverter U18. MRQ”, on
pin 19 of the CPU, is applied to U18 pin 3, inverted, and
output on pin 4 as MRQ. MRQ is applied to input pin 5
of NAND gate Ui0. When the Z80 signal MRQ" is true
(low), and RFSH" is false (high), both inputs of the
NAND gate U10 will be high, resulting in a low output
from pin 6. This output is NANDed by gate U4 with
IORQ" from the Z80 pin 20. The outputof U4 atpin12is
applied to one-shot U5. The multivibrator clocks out,
with its timeout period being determined by C24,a 100
picofarad capacitor, and R2, a 2.7K ohm resistor. The
timeout, with these wvalues, is approximately 270
nanoseconds. The output of the U5 multivibrator, on
pin 6, is applied to U6 buffer input pin 10. It is
transferred through U6 to output pin 9, and from there
to the S-100 bus pin 76 as pSYNC.

pSYNC is only high during the first part of a
memory or /O cycle due to the effect of multivibrator
U5. It is used to indicate the start of a new bus cycle,
and is provided for those S-100 devices that look at
status information during this time as per 8080 device
conventions.

pPDBIN on pin 78 of the S-100 bus is provided by the
CPU through buffer U6 as an OR of Z80 signals RD"
and I0RQ" being—either of them—true. Z80 signal
RD™, on pin 21 of the CPU, is inverted by inverter U30.
The output of U30 on pin 4 is applied to input pin 1 of
OR gate U14. The other input to this OR gate, pin 2, is
derived from the output of AND gate U41, which ANDs
together IORQ" and M1* both true to generate INTA
(Interrupt Acknowledge). Either INTA or RD* true will
generate a high output from OR gate U14, pin 3. Thisis
applied to U6 buffer input pin 6, transferred through
the buffer to output pin 7, and drives S-100 bus pin 78
(pDBIN), provided that the buffer is not tri-stated by a
true condition of CCDSB”.

pDBIN signals that the processor is in a data input

cycle, either /O or memory read, therefore, it is a
generalized read strobe gating data from an addressed -
bus slave onto the data in bus. .

pWR" on pin 77 of the S-100 bus is provided by the
CPU through buffer U6 as a slightly delayed WR™
signal from the Z80 CPU. Z80 signal WR*, on pin 22 of’
the CPU, is applied to inverter U18. The output of U18
on pin 8 is applied to both inputs of OR gate U8 on pins
5and 8. The output of this OR gate on pin 4 is applied to
buffer U6 input pin 2, is transferred through the buffer
to output pin 3, where it is driven to $-100 bus pin 77,
provided that buffer U6 is not tri-stated by CCDSB™
being true.

pWR" signals that the processor is in a data output
cycle, either /O or memory; therefore, it is a
generalized write strobe that writes data from the bus
into an addressed bus slave.

PHLDA on pin 26 of the $-100 bus is provided by the
CPU through buffer U17. It is simply an inverted Z80
BUSAK™. BUSAK" from the 280, on pin 23, isappliedto
inverter U15 pin 5. The output of this inverter is applied
to buffer U17 input pin 10, is transferred through the
buffer, exits on pin 9, and is then applied to 5-100 bus
pin 26. When BUSAK" is true (low) on the Z80, pHLDA
will be high on the S-100 bus.

pHLDA is the hold acknowledge signal that
indicates to the highest priority device that is
requesting a hold that the CPU is relinquishing control
of the bus. When a device requests a hold and is
acknowledged by the CPU, the Z80 tri-states its own
data and address busses and generates BUSAK" true,
which is passed to the S-100bus as pHLDA. This signal
is always passed onto the bus, since the tri-state inputs
of buffer U17 are grounded and the buffer is always
enabled.

Control Signals—Iinput

There are six control input lines defined by 1EEE.
These are: RDY, XRDY, INT*, NMI*, HOLD", and
SIXTN". A

SUXTN* is not implemented on the Big Z CPU.
SIXTN* is a 16-bit acknowledge signal indicating thata
requested 16-bit data transfer is possible. Since the
Big Z is an 8-bit oriented CPU, this signal is not
required.

RDY is provided to the CPU from S-100 bus pin 72.
This is a general ready line, and is specified as an open
collector line. It is input to the CPU card from S-100
connector pin 72 and is routed to AND gate U7 where it
is ANDed with XRDY. A pullup resistor on resistor pack
U32 holds pin 2 of AND-gate U7 normally high.

XRDY is provided to the CPU from S-100 bus pin 72.
This is a special ready line commonly used by front
panel devices to stop and single-step the processor.
The |IEEE does not specify it is an open collector line,



therefore it should not be used by other cards on the
bus else a bus conflict may be created. XRDY is also
routed to AND gate U7. A pullup resistor on resistor
pack U31 holds pin 1 of AND gate U7 normally high.

A low on either input of U7 will resultin alow output
from pin 3. In other words, when either XRDY or RDY
go false (low}, the output of U7 will go low. The output
of U7 (pin 3) is applied to input pin 12 of AND gate U7,
where it is ANDed with the output of the wait-state
generator U20, which is normally low unless a wait
state is being generated. The output of U7, pin 11, is
applied to the Z80 WAIT" input on pin 24 of the CPU.
Therefore, a wait state is generated to the Z80 by either
the wait state generator U20, orby XRDY or RDY being
pulled low (going false) on the S-100 bus.

INT* and NMI* are input directly to the
corresponding pins on the Z80 (pins 16 and 17,
respectively), through input buffer U17. The tri-state
inputs of U17 are grounded; therefore, the buffer is
always enabled and these signals pass unimpeded
through the buffer to the 280 CPU.

These two lines are used to request service from the
CPU. The INT* line may be masked by a Disable
Interrupt command to the CPU, but the NMI” line is
non-maskable and will always be responded to by the
Z80. Both lines should be asserted as a level, rather
than a puise, and should be held true until the interrupt
is acknowledged.

HOLD™ is input to the CPU from S-100 bus pin 74,
thiough buffer U17. The output of U17, pin 3, is routed
directly to the BUSRQ" line on the Z80 CPU on pin 25.
Buffer U17 is never tri-stated, since its tri-state inputs
are grounded; therefore, the CPU will always respond
to HOLD".

HOLD" is specified as an open collector line and
signals that a bus device is requesting the Z80 to
relinquish the bus for a DMA operation.

HOLD”, NMI", and INT" are held normally high byu
resistor pack U31 on the inputs of buffer U17.

Non-1EEE Control Lines

RFSH" is provided to the $S-100 bus as the non-
inverted RFSH" signal of the Z80 CPU. Z80 RFSH* on
pin 28 of the CPU is routed to input pin 12 of buffer U6.
ltis transferred through the buffer, exits on pin 11, and
is routed to S-100 bus pin 66. This signal is generated
as a service to dynamic memory cards that utilize the
Z80 RFSH” signal.

MRQ is provided to the S-100 bus as the inverted
MRQ" signal of the Z80 CPU. Z80 MRQ", on pin 19 of
the CPU, is inverted by U18, and is applied to input pin
12 of buffer U17 as MRQ. It is transferred through the
buffer, exits on output pin 11, and is routed to S-100
bus pin 65. This signal is generated as a service to
memory and other cards that require the MRQ signal.

Both of the above signais utilize S-100 pins that
have not been defined by the IEEE S-100 Standards
Committee; therefore, there should be no conflict with
IEEE S-100 standard cards.

PWAIT is provided to the S-100 bus as the inverted
WAIT" signal going into pin 24 of the Z80 CPU. It is
buffered by inverter U18, and is generated as a service
to those cards that may require it. It, also, uses an |IEEE
undefined §-100 pin, pin 27.

DMA Control Lines

The primary DMA control lines utilized by the Big Z
CPU card are: DODSB*, ADDSB*, STDSB*, and
cCcpsB-.

DODSB” comes into the Big Z CPU via pin 23 of the
S-100 bus. It is routed through inverter U18, and is
applied to the tri-state inputs of U37 and that portion of
U25 which is concerned with the Data Out bus. The
input side of inverter U18 is held normally high by
pullup resistor R1. When DODSB" becomes true (low),
the output of inverter U18 becomes high, disabling the
data out buffers.

ADDSB™ comes into the Big Z CPU via pin 22 of the
5-100 bus. It is routed through inverter U18 (pins 1 and
2), andis applied to the tri-state inputs of U36, U35, and
that portion of U25 which is concerned with the
Address bus. The input side of inverter U18 is held
normally high by a puliup resistor in resistor pack U31.
When ADDSB* goes true (low), the output of inverter
U18 will go high, disabling the address bus buffers

STADSB* comes into the Big Z CPU via pin 18 of
the S-100 bus. It is routed through inverter U30 and is
applied to the tri-state inputs of U39. The input side of
inverter U30 is held normally high by a pullup resistor
in resistor pack U28. When STDSB* becomes true
(low), the output of inverter U15 goes high and
disables buffer U6, tri-stating pSYNC, pDBIN, siNTA,
and pWR*

The DMA arbitration lines DMAG" through DMA7”
are not implemented on the Big Z CPU.

SYSTEM UTILITIES

System Power Lines

1. A positive 8 volt DC supply is assumed on S-100
pins 1 and 51. This supply is routed to voltage regulator
VR4 where it is regulated to the plus 5 volts required by
the chips on the board. A 1.5 microfarad tantalum
capacitor is located on the input side of VR4, anda 0 1
microfarad ceramic capacitor is located at various
places on the board, serving to bypass transients and
helping to keep the plus 5 volt supply steady.

2. A negative 16 volt supply is assumed on S-100

bus pin 52. This supply is routed to voltage regulators

VR1and VR2, whereitis regulated to the minus 12 volts
and minus 5 volts required by the chips on the board. A



1.5 microfarad tantaium capacitor is located on both
sides of both regulators, which serve to keep the
voltage supply steady.

3. A positive 16 volt supply is assumed on S-100
bus pin 2. This supply is routed to VR3 where it is
regulated to the plus 12 volts required by the chips on
the board. in common with VR4, a 1.5 microfarad
tantalum cap is located on the input side of VR3, and a
0.1 microfarad cap is tocated on the output side.

4. Ground lines are assumed on pins 50 and 100 of
the S-100 bus. The Big Z CPU does not implement the
ground lines on pins 20, 53, and 70 specified by the
IEEE $-100 standard.

System Ciock

The system clock, referred to on-board the Big 2
CPU as Phi2, is generated by the Big Z oscillator
section and is output to the S-100 bus on pin 24
through buffer U28.

Phi1 is also generated by the Big Z oscillator
section and is output to the S-100 bus on pin 25
through buffer U29. CAUTION: Phi1 conflicts with the
IEEE pSTVAL™ signal line. In an IEEE system, this iine
must be cut. It is provided as a service to those cards
that may require it. If no cards in your system require
the Phi1 clock line, we suggest that this line should be
cut.

The primary system clock is the Phi2 clock, which
provides the control timing for all bus cycles.

CLOCK is derived from the Big Z oscillator section
and is routed to the S-100 bus on pin 49, through buffer
U29. It is a 2 MHz signal, regardless of the optional
switch settings which select an internal 2 or 4 MHz
clock. IEEE specifies a 2 MHz clock signal on this pin.
System Resel Functions

RESET". When RESET“, coming into the Big Z CPU
from S-100 bus pin 75, goes low (true), U11 provides a
RESET" signal to the Z80 CPU, and to the Power-On
Latch. This signal is also provided to the S-100 bus as
POC™ (Power-On Clear*) on S-100 pin 99. RESET” and
POC"™ are held low for approximately 470 milliseconds
due to the time it takes to recharge C22, a 100
microfarad electrolytic capacitor, through R3, a 4.7K
ohm resistor. This meets the IEEE specification of a
minimum active period of 10 milliseconds for POC*
Memaory Write Strobe

MWRT is provided to the S-100 bus on pin 68 via
buffer U6. it is derived from the Z80 signals MRQ* and
WR™ true (active low on pins 19 and 22 of the Z80 chip),
ANDed together by AND gate U17. When WR" and
MRQ”* on the Z80 are true, both inputs to AND gate U7
will be high, since the Z80 signals are inverted by
inverter U18.

The generation of MWRT is inhibited when a front
panel is connected to the system, and the front panel is

allowed to generate its own MWRT signal.
Special Caution

SSWDSB"* is provided to the Big £ CPU on S-100
bus pin 53. This signal is used as a sense-swilch
disabie line on Imsai and other front panels. It is in
direct conflict with IEEE S-100 standards, which define
pin 53 as a ground line. If the Big Z CPU card is to be
used with an IEEE S-100 system, or in an |IEEE-
standard motherboard, such as the JADE 1SO-BUS,
this line must be cut between pin 12 of NAND gateU22
and pin 53 of the S-100 bus. Since it is held normally
high by the pullup resistor in resistor pack 31, cutting
this line will not affect the normal operation of the
CPU—it will merely allow it to run.

This coricludes the Technical Description of the
Big Z/5-100 interface. The following sections are a
Technicai Description of the EPROM interface, the
USART interface, and the Oscillator sections of the
board.

EPROM INTERFACE

The EPROM interface circuitry is comprised of
DM8131 comparator U34, switch module U33, NAND

. gates U10, U22, and U4, inverter U15, and AND gate

u7.

The comparator at U34 monitors the state of
address iines A10 through A15 (depending on which
EPROM you have selected) on the internal address
bus. It compares the state of these lines to the settings
of switch module U33. If a particular switch (1 through
7) of U33 is closed, the switch-side inpuis to
comparator U34 are grounded (low). If the switches
are open, the switch-side inputs to comparator U34 are
pulled high by pullup resistors in resistor pack U32.

When a state of equality exists between the switch
settings and the current state of A10 through A15,the
equal compare output at pin 9 of U34 will go low. This
signal is always inverted by inverter U15; therefore,
when the comparator finds equality, the output of U156
will be high. Conversely, when there is inequality, the
output of U15 will be low.

The output of U15 is applied to input pin 9 of NAND
gate U22, where it is NANDed with the output of AND
gate U41, pin 6, defined as MEMRD (memory read).
When equality is true (high at this point) and MEMRD
is true, the output of NAND gate U22, pin 8, will be low;
but if either MEMRD or equality is false (low), the
output of U22 will be high.

NAND gates comprising two sections of 10 are
connected as a flipflop whose SET input is at pin 13,
and whose RESET input is at pin 9. This cross-
connected set of NAND gates is referred to as the
Power-On Jump/Reset Latch (hereafter referred toas
the POJ Laich).



The RESET" signal, connected to RESET" pin 26 of
the Z80 CPU, is connected to the SET input of the POJ
latch through switch 8 of switch module U23. When
this switch is closed, a negative pulse from the RESET"
line will set the latch. The SET input of the POJ latchis
heid normally high by a pullup resistor in resistor pack
U28.

Consider a power-on sequence: the state of
comparator 1U34 may be indeterminate, but we know
that RESET" will be low {true); therefore, a low puise
will be applied to pin 13 of U10. This resulits in a high
output which is routed to pin 10, forcing pin 8 to go low.
Now we have two lows on the inputs of 13 and 12 at
U10, so the output on pin 11 will definitely be high. This
circles around, like a dog chasing its own tail,
reinforcing its own state and tending to keep the
flipflop set. This high output is also applied to NAND
gate U22 via input pin 5.

Since the first instruction the 280 will execute is a
memory read, MEMRD will also soon go high. This
forces the output of NAND gate U22, pin 6, low. This
low is applied to AND gate U7, which results in a low
being output on pin 6, and the EPROM is selected
(EPS* becomes true). Now the Z80 will begin reading
its instructions from the EPROM. This state of affairs
will continue until the EPROM jumps outside its own
range.

EPS* can only be generated by one of the following
conditions: The POJ latch is set, or there is a state of
equality on the comparator and MEMRD is true. The
first condition is met during reset; the second
condition is met when we are doing memory reads in
the address range selected by the switches on U33.

EPS" is applied to pin 4 of NAND gate U4. If EPS”" is
true (low), the output of U4 at pin 6 must be high;
therefore, the data in buffers are disabled, and we can
only read from the EFROM.

By the same token, if we are not reading from the
EPROM, EPS" will be false (high). If we are reading
from the USART, DCS™ will be true (low), and again the
output of U4 will go high, disabling the data in buffers.
If EPS* is false (high), and DCS" is also false (high),
there is yet another condition that can tri-state the data
in buffers: SSWDSB" is true (low) at pin 53 of the S-100
bus (remember, we told you to cut it when the Big Z
was used in a system where pin 53 is always
grounded), or either RUN or SS is low (faise) at pins 71
and 21 of the 5-100 bus.

How does the EPROM get selected in the Shadow
Mode? Simple. The address switches on U33 don't
necessarily have anything to do with it. When the CPU
is reset, the BRESET" line at pin 13 of U10 will go low,
forcing the output high and setting the POJ latch. The
first instruction executed by the Z80 will be a read (op
code fetch), sc pin 4 of U22 goes high along with pin 5

(the SET condition of flipflop U10). This outputs a low
to pin 5 of U7. The other side of this AND gate is held
high by the pullup resistor R14, and since the J-K link is
cut, it must remain high, irrespective of the state of the
output of U22 pin 8, because there is nothing to pull it
low. Therefore, a lot on pin 5 of U7 ANDed with a high
on pin four mustresultin alow being output from pin6,
which is—you guessed it-——the EPS* signal. Since the
address bus of the Z80 will be at zero, and we no longer
care about the state of A10-A15, the Z80 must begin
executing instructions from the EPROM.

Now, when MEMRD is true and we have an equality
from the comparator, the PQOJ latch is reset and the
EPROM is deselected, never to be heard from again
and vanishing into thin air like a Hindu fakir. Why?
Because the only thing that will set the POJ latch again
is another reset or power-on condition. Voila!l We are
Shadowed. '

Note that the Z80 can do memory writes 1o
anywhere in memory, and all /O operations, and even
reads from memory as long as the address range from
which it is reading is different from that selected by the
switches of U33.

This circuitry is subtle, and not immediately
apparent—but trust us, it works. A little pencil-and-
paper doodling with logic equations will prove it to
even the most stubborn doubter.

USART INTERFACE

The USART interface circuitry is comprised of
comparator U24, switch module U23, pullup resistor
pack U32, the baud rate generator and its associated
crystal, OR gate U14, inverter U15, NOR gate U8, the
USART itself (an 8251), and the RS232 level shifters at
U12 and U9.

The lower portion of the internal address bus is
monitored by the comparater U24 on lines A2-A7. The
current state of the address bus is compared to the
switch settings on U23 switches 1 through 6. As with
the EPROM select circuitry, the switch-side inputs to
the comparator can be either low or high—high if the
switch is open by courtesy of resistor pack U32, or low
by virtue of the fact that when a switch is closed it is
grounded.

When equality is found, pin @ of the comparator will
go low. This signal is applied to pin 9 of OR gate U14,
where it is ORed with the output of OR gate U14,pin 11.
U14’s section whose output is on pin 11 ORs A1 with
I0ORQ". DCS™ is generated by ar IORQ" true (low) or
A1l low, ORed with equality from comparator U24. The
output of U14 pin 8 is also applied to U4 pin 5 as DCS”
to disable the data in buffers :

Tx and Rx clocks are provided to the USART via the
MC14411 baud rate generator, whose internal timing is
determined by Y2 crystal. A 16-times maximum baud



rate (9600 baud or 153.6 KHz) is provided by NOR gate
U8. Oneinput, pin 8, is grounded; the otheris routed in
from the baud rate generator U2 pin 18.

The Tx data output from the 8251 USART is sent to
pin 2 of U12, an MC1488 RS232 level shifter, where itis
output from pin 3 as a level that swings between plus
and minus 12 volts.

Similarly, the Rx data input to the USART is sent
from RS232 level shifter U9 to pin 3 of the USART, asis
the Reverse Channel signal. Reverse Channel can be
used as a “busy” or “not ready” indicator.

RxD, TxD and RVC are available at the front panel
and USART connector U19 at pins 16, 12, and 14
respectively.

CAUTION: |f you are using a front panel board
connected to U19, make sure that it does not make
contact with the USART side (pins 9-16). Failure to
observe this caution can result in damaged front panel
boards and damaged RS232 evel shifters. Watch those
Imsai front panels!

OSCILLATOR SECTION

The oscillator section of the Big Z CPU consists of
the following components:

A. Main Oscillator Circuit

This consists of crystal Y1, a 4 MHz crystal;
inverter U21 (2 sections), capacitors C23, 26 and 27
(0.001 microfarad caps); R10 and R11; and section 1 of
U11, a 7474 flipflop. Pin 4 of U21 produces a 4 MHz
square wave as the result of the action of the crystal,
capacitors, resistors and inverters in the circuit.
Flipflop U11is connected as adivide-by-two circuit. Its
Q output, on pin 5, is presented to pin 4 of buffer U283,
where is is buffered out to pin 49 of the S-100 bus as
CLOCK". Its Q" output, on pin 6, reaches around to its
D input, forming the divide-by-two, and is also
presented to switch S1 as a 2 MHz signal.

Switch 1 chooses between the 4 MHz signal
available from pin 4 of U21, or the 2 MHz signal
available as the Q" of U11.

B. Secondary Oscillator Circuit

This circuit consists of switch 1, and sections of
inverters U15, U21, and U30. The center point of the
single-pole double-throw switch S1 receives eithera 2
MHz square wave or a 4 MHz square wave, depending
on its position. This is fed through inverter U21 (pins 5
and B6) to the Z80 Phi ciock input on the CPU pin 6. itis
also fed to input pin 13 of inverter U30, exits via pin 12,
and is applied to input pin 2 of buffer U29. It passes
through buffer U29 which is always enabled by virtue
of the fact that its tri-state inputs are grounded, exits at
pin 3, and is transmitted to the $S-100 bus, pin 24, as the
Phi2 clock.

The center point of switch S1 is additionally fed to
pin 9 of inverter U21, where it is delayed by the gate-
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time of U21, exits via pin 8, and is routed to input pin 13
of inverter U30 through an RC network consisting of
C25, a 100 picofarad capacitor, and R12, a 6.8K ohm
resistor. This RC network delays the signal by
approximately 680 nanoseconds. At inverter 30, the
signal is again slightly delayed by the inverter's gate
time, exits on pin 10, and is routed to input pin 10 of
buffer U29. it passes through the buffer, exits viapin9,
and is transmitted to the S-100 bus on pin 25 as Phil
clock.

CAUTION:

Phi1 clock is provided as a convenience only, and isin
direct conflict with the IEEE specification of pin 25as
pSTAVAL*. On IEEE S-100 systems, this clock should
be eliminated by cutting the trace between U29 pin 9
and S-100 bus pin 25.

For those cards or systems that require the Phil
clock signal, this circuitry provides a very good
approximation of the actions of an 8080-style 8224
clock driver.

This conciudes the Technical Description of the
Big Z CPU.

THE BIG Z OPTIONS
OPTION 1—ON-BOARD EPROM

You should have installed the following
components: an 8-position switch module at U33, a24-
pin socket at U13, a 16-pin socket at U34, and an 8131
IC at U34.

For a 2708-type EPROM
1. Set switch 7 on U33 to OFF.
2. Set switch 8 on U33 tc ON.
3. Select EPROM address from Table A-1 and setthe
switches on U33 accordingly.

For a TMS 2716-type (T I three-voltage EPROM):

Install a jumper from A to C.

Install a jumper from D to B.

Cut the etch from B to C.

Set switches 1 and 7 on U33 to ON.

Set switch 8 on U33 to OFF.

Select EPROM address from Table A-2 and set the
swutches on W33 accordingly.

For an Intel-type 2716 (single plus 5 volt only)

Cut the etch from L to E.

Cut the etch from F to M.

install a jumper from D to M.

Install a jumper from C to B.

install a jumper from | to A.

Install a jumper from plus 5 voits 1o E.

Set switches fand 7 on U33 to ON.

Set switch 8 on U33 to Gl 27

Select EPROM address from Table A-2 and setthe
sthches on U33 accordingly.

PoaeN=
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For an Intel 2732/TMS 2732 (4K) EPROM:
Cut the eich from L to E.
Cut the etch from F to M.
Cut the etch from G to H
Install a jumper from D to M.
Install a jumper from G to B.
Install a jumper from C to B.
install a jumper from G to E.
Install a jumper from H to |
Set switch 1, 2 and 7 on U33 to ON.
Set switch 8 of U33 to OFF.
10 Select EPROM address from Table A-3 and set the
switches on U33 accordingly.

OPTION 2—M1 WAIT STATE

Set switch 7 of LJ23 to OFF.
Install a jumper from R to F.
Change USART option to Option 7.

OPTION 3—1K x 8 Masked ROM
(VECTOR GRAPHIC MONITOR)
1. Install a jumper from | to A.
2. Set switch 1 on U33 to OFF.
3. Set switch 8 on 33 to ON.
4. Select EPROM address from Table A-1 and set
switches on WU33 accordingly.

OPTION 4—NO EPROM AND
NO POWER-ON JUMP

1. Set switch 7 and 8 on U23 to OFF.

OPTION 5— POWER-ON JUMP

1. Set switch 8 on U23 to ON .

NOTE: an EPROM must be on the board to use the
Power-On Jump Option. The Big Z CPU will not
perform an off-board Power-On Jump.

OPTION 6—EPROM WAIT STATE (4MHz)

1. Set switch 7 on U23 to ON.
MNOTE: An EPROM must be on the board to use thns
option.

LCoNOCOALD -
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OPTION 7—USART OPTION

You should have installed the following
components: an 8-position switch module at U23, a 22
megohm resistor at R6, a 1.8432 MHz crystal at Y2, a
24-pin socket at U2, a 28-pin socket at U3, a 16-pin
socket at U24, an 8131 IC at U24, an 8251 iC at U3, a
MC14411 1C at U2, an MC1488/75188 IC at U12, a
MC1489/75189 IC at U9, the plus and minus 12 volt
regulators at VR3 and VR2 respectively, and an 8-
position switch module at U1.

1. Set ONE switch on U1 to the desired baud rate.
Note that only ONE switch may be on atany given time.
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The baud rate is silk-screened next to U1 on the board.
All switches other than the one selected must be set
OFF,

2. Select the desired I/0O port address from Table A-4
and set the switches on U23 accordingly.

OPTION 8—SHADOW EPROM

1. Cut the etch from J to K.
2. Install EPROM as shown in Option 1.
3. Enable the Power-On Jump as shown in Option 5.

This option is normally used to perform a system
boot function. When the system is powered up or reset
is activated, the power-on/reset laich formed by U10is
on and the processor will run code from the EPROM.
The processor will continue running from the EPROM
until a jump occurs to the address range selected by
the switches on U33. Note that the program in the
EPROM should be assembiled to run in an address
range OTHER than the one which is selected by the
switch positions on U33.

When the jump to the selected U33 address rangeis
detected, the EPROM will no longer be accessed, and
will be transparent to the system. The program in the
EPROM may be assembledtoruninany address range
as long as that address range is different from the
range selected by the switches on U33. The EPROM is
accessed for ali memory read operations until a
memory read is detected that generates an address in
the range setected by the switches on U33. At this time,
normal memory reads may take place because the
power-on/reset latch will be cleared, and normal
addressing is restored. I/O instructions and memory
writes will execute normally while the power-on/reset
latch is set, but all memory reads will address the
EPROM,

OPTION 9—MRQ™

Please note that the Memory Request Strobe
MREQ, as supplied to the S-100 bus by the Big Z CPU
card is a positive true signal. This does not conform
with many memory card requirements. If your memory
cards require an MRQ" signal, you can invert MRQ by
using one of the spare gates on the board. To do this,
tie pins @ and 10 of U4 high by installing a jumper
between these pins and pin 14 (5 volis) of U4. Cut the
etch that runs between pin 11 of U17 and pin 65 of the
5-100 bus. Install a jumper from pin 11 of U17 to pin 11
of U4 Install ajumper from the output of U4, pin 8, to S-
100 bus pin 65. This will give you an inverted MRQ
signal. Although the timing of this signa! will be slightly
delayed, the delay is negligible and should meet the
requirements of most any memory board.



BOARD ASSEMBLY INSTRUCTIONS

The JADE BIG Z CPU board is intended for those
people who have had some prior experience with kit
building and digital electronics. If you do not fall into
this category, it is highly recommended that you find
an experienced person to help you with the assembly
and checkout of the board.

Although there is nothing sacred in the suggested
steps that follow, if you will foliow them step-by-step
you should find your task much easier. We suggest
that you start at a time when you will be able to
complete the board. It will help to mark the boxes as
you complete each step.

[0 1. Make sure you have the tools you will need
to asemble this kit. For this board you will need the
following: a soldering iron (20 watts maximum), Rosin
Core solder (preferably 63/37), diagonal cutters, a
small magnifying glass, a screwdriver, and a lead
former or a pair of needle-nose pliers.

[:] 2. Check the parts received against the parts
list. Take special care to correctly identify look-alike
parts; i.e., resistors, capacitors and diodes. If anything
is missing from your kit, please call JADE's Customer
Service Department and report the shortage
immediately.

(| 3. Read the section of this manual titled
“Construction and Soldering Tips.” If you have trouble
identifying any of the parts, the section titled “Parts
Identification” should help you. Do this now before
you proceed any further.

CAUTION

USE EYE PROTECTION WHILE SOLDERING OR
CUTTING WIRE

[J 4. install 14-pin sockets at U4, U5, U7, U8, U9,
10, U11,U12,U14,U15,U18,U20, U21,U22, U30, and
U41. Do not solder them in yet.
[0 5. install 16-pin sockets at U6, U17, U24, U25,
u26, U27, U28, U29, U31, U32, U34, U35, U3, U37,
U38, U39, and U40. Do not solder them in yet.
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[0 6. Install 24-pin sockets at U2 and U13. Do not
solder them in yet.

O 7. instan 28-pin socket at U3. Do notsolderitin
yet.

[0 8. instail 40-pin socket at U16. Do not solder it
in yet.

| 9. A handy trick to help you construct your
board is to insert all the above sockets into the board
first, then piace the flat styrofoam cover you received
with your kit box firmly against the top of the board.
Turn it over, holding the flat styrofoam piece tightly
against the board. The IC sockets shouid not be on the
bottom. Press the board down, forcing the sockets into
the styrofoam. Now solder alternating corner pins of
the IC socketsto hold them in place temporarily (pins 8
and 16 on a 16-pin socket, for instance.)

Now turn the board over and very carefully inspectitto
determine that all the I1C sockets are.down flat against
the board. If you find any that aren’t down flat, melt the
solder joints at the corners of the IC socket and press it
down against the board. :

When you have determined that all the I1C sockets are
down firmly on the board, turn the board back overand
solder all the pins. Make sure that all the pins are
sticking through the board. IC sockets are very difficuit
to remove once they are soldered onto a board. For
soldering hints, turn to Appendix B of this manual.

[C] 10. Install 1.5 ufd capacitors at C16 through
C21. (NOTE that there are two C17s on the board. This
is to allow you a choice between using dip tantalum
caps and radial electrolytics. Dip tantalums are much
preferable and are the type shipped with the Big Z kits
as supplied by JADE. Instali C17 according to the type
of capacitor you are using.)

0 11, instan 0.1 ufd capacitors at C1 through
C15.

[J 12, install the three DIP switches at U1, U23,
and U33. Do not place these DIP switches insockets—
they are liable to fall out under use.



1 13. instail a 100 microfarad electrolytic
capacitor at C22.

1 14. Instali a 100 picofarad capacitor at C24 and
C25.

[J 15. install a 0.001 ufd capacitor at C23, C26,
and C27.
[ 16. Install a 330 ohm resistor (orange, orange,

brown) at R5.

E] 17. Install the 1K ohm resistors (brown, black,
red) at R4, R10, and R11.

[:] 18. Install a 2.7K ohm resistor (red, violet, red)
at R2.

] 19. Install the 47K ohm resistors (yellow,
violet, red) at R1, R3, R7,R8, R, R13 and R14.

[0 20. install the 6.8K ohm resistors (blue, gray,
red), at R12.

'l 21. Install the 22 megohm resistor (red, red,
blue) at R6.

[J 22. install a4 MHz crystal at Y1.

[ 23. Instalt a 1.8432 MHz crystal at Y2.

[0 24. install the voltage reguiators. The

7805/LM340T5 regulator is installed at VR4. This isthe
plus 5 volt regulator and should be used with a heat
sink. |f you have a good heat sink compound, we
suggest you use it at this regulator only. Use it
sparingly, as too much is worse than none at all. Now
install the 7912/LM320T12 regulator (minus 12 volts)
at VR2. Install the 7905/L.M320T5 (minus 5 volts)
regulator at VR1. Install the 7812/1.LM3407T12 (plus 12
volts) regulator at VR3. Button them down with the
screws and nuts supplied. Place the screw through the

solder side of the board, with the nut next to the
regulator.

[0 25 Check all your solder joints carefully.
Inspect the board for cold solder joints or solder
bridges, as per the instructions in Appendix B.

] 26. BEFORE INSTALLING ANY ICs—place
the board in your computer and check all the voltages
to make sure that you do not have any power supply
shorts on the board. The output voltages from all the
regulators can be measured on the pin facing toward
the top of the board (away from the S-100 connector).
Be careful not to let your probes short the voltage
regulator pins together, since this can destroy a
voltage regulator very neatly—and quickly. If all of the
vohtages are up to par (plus or minus about half avolt or
s0), continue to step 27; otherwise, check the board
again for shorts. Find that short before you install any
ICs, and correct it.

[CJ 27. install all ICs and resistor packs in the
locations shown on the Assembly Drawing.

] 28. Install whatever options you have chosen
from the Options list.
] 29. Install a single-pole double-throw switch

at T-U-V. If a switch has not been included in your kit,
solder in the wire-wrap pins in its place. The center to
top hole (T to U) selects a 2 MHz clock. The center to
bottom hole (U to V) selects a 4 MHz clock. Regardless
of the switch setting, the CLOCK* signal on pin 49 of
the S-100 bus will be 2 MHz, as per |EEE specifications.

D 30. You should now be on the air. If you have
trouble, go to the “Troubleshooting Tips™ section of
this manual for checkout procedures. If you don’t—
happy computing!

CHECKOUT PROCEDURES
AND
TROUBLESHOOTING TIPS

Before plugging the board into the sytem, do the
following:

1. Carefully inspect the board for solder.shorts or
damaged components.

2. Insure that all ICs are out of their sockets at this
point.

3. Install all options that are to be used in your
system. Be especially careful when installing EPROM
options, because your EPROM may be permanently
damaged by improper jumper configurations. Five-
volt-only EPROMS can be destroyed by the minus 5
and plus 12 volts supplied to the EPROM socket if the
etches are not properly cut. Ohm them out before
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installing the EPROM, or check the voliages at the
proper socket pins.

Some confusion can exist for parts labeled 2716.
Texas Instrument parts use plus 12 and minus five
volts, while others (such as Intel), are five-volt-only
types. The Texas Instrument TMS2516 is a five-volt-
only part that is identical to the Intel 2716. ‘

4. Plug the processor board into the bus with
power OFF, being careful to line up pins 50 and 100
with the ground pins on the bus. If the board shouid
somehow inadvertently become reversed in the 5-100
connector, extensive damage could result when power
is applied. In most mainframes, it is physically
impossible to insert the card backwards—but some



people have managed to do it. It never hurts to make
sure, and we'd rather insult your intelligence by telling
you about it than see you destroy your CPU card.

5. Itis highly recommended that the plus five volt
supply be monitored while applying power for the first
time. Shut the system down immediately if the supply
does not read five volts (plus or minus something really
reasonable). Monitor the other voltages as well before
attempting to run the processor in the system.

6. Next, install all the ICs in their sockets
according to the parts list or the assembly drawing.
Make certain that pin one of all ICs are down, facing
the §-100 bus connector on the board. There is no
exception to this rule—all ICs face the bottom of the
board. If you are not sure where pin 1 is on an IC, refer

to the parts identification section of this manual,

7. Carefully turn the power on. Check for any
discoloration in the parts and touch each IC gingerly. If
it is very hot, chances are that you have inserted it
backwards. Remove it, throw it away, and install a new
part. The old one might work, but it is bound to fail in
the near future, and according to Murphy's Law, which
states that darn near anything can happen bad, it will
fail exactly when you are mostdependingonit, likeina
14-hour sort or something. (Editor's Note: JADE's
corollary to Murphy's Law states that “Murphy was an
optimist!”) '

if you have a front panel, single-step the board to
see if the first few instructions are fetched properly. in
case of problems, carefully check all options
installations and switch settings, since this is the most
common cause of difficulty with this board.

Please note that not all front panel boards will work
with the Big Z CPU card. Since the Big Z was designed
to conform as much as possible with the proposed
IEEE S-100 standard, it does not provide mirrored I/C
addressing. Mirrored /0O addressing is an old
Imsai/80890 convention in which the 1/0 address is
mirrored (carried by both the upper and lower halves
of the address bus). With the advent of the Z80 CPU, it
became possible to perform block 1/0O instructions.
The Z80 uses the upper half of the address bus to
provide a byte count to its peripherals during these
block move 1/0 instructions, and the use of mirrored
1/0 addressing effectively precludes this entire class of
very useful instruction from the Z80's reportoire.

Some board designers (heaven only knows why)
decode the upper half of the address bus for an I/O
address. Why? We've never been able to figure it out.
Among these that we know about are the Vector
Graphic Flashwriters and I/0O cards, imsai front panel
boards, imsai I/O boards, the MECA tape system,
Computime clock and calculator boards, and others.

Although the IEEE does not specifically forbid this
practice, it is strongly discouraged. The designers of

the Big Z CPU have elected not to implement mirrored
I/O addressing. If you have cards which use this
addressing scheme, we suggest that they be modified
to decode the lower half of the address bus (AG-A7)
rather than the upper haif.

One of the most common problems we have
encountered with our customers using the Big Z is
caused by the EPROM not being properly accessed
after a power-on or reset. If the EPROM you are using
has a paper label over the window, do not assume that
it is a 2708 or other EPROM. Carefully lift the label to
see if a transparent window is present on the device. If
no window is present, it is a masked ROM or PROM.
ROMs and PROMSs that have pinouts similar to the
2708 or 2716 will work on the Big Z provided that you
insure that pins 18, 19, 20 and 21 of the device are
supplied with the same voitages as in the circuit in
which they were originally used.

Instructions are included in the Options section for
interfacing a Vector Graphics Monitor ROM. Note that
the ROM, PROM or EPROM that is the starting point of
the system monitor or bootstrap loader must be
located on the Big Z CPU board in order to use the
power-on jump feature. Devices that form the
remainder of the system monitor may reside on other
boards in the system, but the starting point of the
monitor must by on the processor board.

Tarbell disk controllers that use an on-board cold-
start loader ROM will not work with the Big Z. JADE
has available several monitor ROMs that include the
Tarbell disk interface cold-start loader routines. The
on-board ROM on the Tarbell controller must be
disabled.

To continue the checkout procedure:

8. Iifthe voltages you have monitored during steps
5 and 7 have not been up to par, either the regulators
are defective (most unlikely), or a short circuit exists
somewhere on the board. Power down and check for
solder bridges.

9. Check Z80 pin 6 for a 2 or 4 MHz square wave. If
this is not present, you have trouble in the Oscillator
section of the board. Check the ICs. Check the
capacitors and resistors for proper values. Check for
solder bridges or shorts.

10. Halt the CPU. Hoid the reset button down and
look at the following pins of the 280 with a voltmeter or
preferably a logic probe or oscilloscope:

pin 26 (RESET") should be LOW.

pins 1-5 and 30-40 (A0-A15) should be HIGH.

pins 7-10 and 12-15 (D0-D7) should be HIGH.

Now release the RESET button. Look at the
following pins on the Z80:

pin 26 (RESET") should be HIGH.

pin 25 (BUSRQ") should be HIGH.

14



pin 24 (WAIT") should be LOW.
pin 18 (HLTA") should be HIGH.
pin 27 (M1*) should be LOW.
pin 16 (INT*) should be HIGH.
pin 17 (NM!*) should be HIGH.
pin 23 (BUSAK™) should be HIGH.
AO0-A15 should be LOW.

11. [Install a monitor EPROM. Hit reset. Examine
pin 9 of comparator U34. You should see a iow-going
pulse as the EPROM is selected. If pin 9 remains high,
you have probably addressed your switches
incorrectly. Check them out against the proper
seftings on the applicable Table A section for your type
of EPROM. if pin 9 remains low, either there is
something wrong with the address lines of the internal
address bus, or the comparator is defective, or U10 is
defective. Make sure you have the pullup resistor
packs and pullup resistors properly installed.

12. With an EPROM installed, check pin 9 of
comparator U24 to determine if the USART is being
addressed correctly. Follow the same logic as in step
11 above.

13. Check your monitor program against the

sample monitor program included with this manual.

You may have a software problem. The most common
software problem we have encountered centers
around incorrect initialization of the 8251 USART.

PROGRAMMING THE USART

A simple program that uses the USART as outputis
included with this manual. Note that the RS232C
interface from the USART is contained on the same
DIP connector as the front panel signals. When
connecting a front panel, be careful to insure that the
RS232 levels do not go.to any circuitry on the front
panel through the DIP connector cable. This could
render the USART unusable, as well as damage
components on the front panel board. The DIP cable
will have to be split at the DIP connector if a front panel
is used in conjunction with the RS232 interface. A
cable from pins 1 through 8 will go tothe front panel. A
cable from pins 9 through 18 will go to the R5232
connector or plug.

The USART appears as two consecutive port I/O
addresses to the processor. U24 decodes a group of
four consecutive addresses and the two lower
addresses of this group of four are enabled by A1
going low at pin 12 of U14. The upper two addresses
may be enabled to talk to the USART by cutting the
etch on the solder side of the board at U14, pin 12,

An ODD address (i.e., A0 is 1 or high) selects the
USART command/status register and an EVEN
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address (i.e., A0 is O or low) selects the USART data
register. After a power-on or reset, the USART must be
programmed (initialized) for use by outputting a mode
word, followed by a command word. The format for the
mode word is as follows:

Bit0o O
Bit1 1
Bits 2 & 3:

00 means 5 bits per character.
10 means 6 bits per character.
01 means 7 bits per character.
11 means 8 bits per character (most usual
configuration)
Bit 4—0 means parity disabled, 1 means parity
enabled.
Bit 5—0 means odd parity selected, 1 means
even parity selected.
Bits 6 & 7:
00 is an invalid, illegal combination.
01 means one and one-half stop bits.
10 means one stop bit (most
configuration).
11 means 2 stop bits (usually used at 300
baud or less).

usual

After writing the mode word, a slight delay is
needed before writing the command word. This word
can be sent to the USART after a LD A instruction,
which will provide the necessary delay, and is required
anyway. The command word is written o control the
transmit or receive function of the USART. The
functional format for the command word is as follows:

Initiate Transmit is 33 hex.

Initiate Receive is 36 hex.

Reset is 40 hex (same as a power-on condition).
Initiate both transmit and receive is 37 hex.

The mode and command words are anly writien
once after a power-on or reset is performed. The
command word may be written each time the function
is to change or be selected. Note that this is not
necessary when the command word sent to the
USART is 37 hex—both transmit and receive are
énabled.

The status register of the USART is obtained from
inputting the command register. The format of the
status register is as follows:

Bit 0. When this bit is high, it means that the
Transmitter Buffer is empty and the USART is ready
for another data character. This bit is reset by
outputting a character to the USART's data register.

Bit 1. When this bitis high it means that a character
has been received and assembled by the USART (data
is available). This bit is reset when the character is



input from the data register of the USART.

Bit 2. When this bit is high, it means that the
transmitter is enabled and the USART is inits Transmit
Mode.

Bit 3. When this bit is high, it means thatthe USART
has detected a parity error in the character it has just
received, or transmitted.

Bit 4. When this bit is high, it signals an Overrun
Error. This means that the received data was not input
from the USART by the CPU soon enough to allow the
USART to properly receive and assemble the next
character.

Bit 5. When this bit is high, it signifies a Framing
Error. A framing error means that an improper stop bit
was detected at the end. of the character. This
condition can be caused by transmitting the wrong
number of data bits or by the wrong baud rate being
selected. ' i

Bit 6 is not used, and its condition is meaningless.

Bit 7. When this bit is high, it means Reverse
Channel. This is used for a “buffer full” or “not ready”

indication froﬁw peripheral devices. It can be active

.high or low, depending on the device. A TTL-level

signal may be used at the RS232 interface is an RS232
signal is not available.

The following software example sets the mode
word to select 8 bits per character, no parity, and 1stop
bit. The system should have been powered-on or reset
just prior to executing this program. The command
word that is output next selects the transmit and
receive mode. The status is read and bit 0 is tested to
see if the USART is ready for a character. if this bit is
high, then a 55 hex (ASCIl "U”) is output as a
character. The program then loops, testing the status,
and transmits a continuous string of “Uls". If the
transmit data is viewed with an oscilloscope, it appears
as a square wave with the low or high portions equai to
the bit time or baud rate. The reciprocal of the baud
rate will give the bit time in seconds. For example,
1/600 baud equals 1.667 milliseconds (0.001667
seconds).

“UZART SOFTWARE EXAMPLES

ADDR CODE STHMT SQURCE STATEMENT
OO0 3
0003 FPRECT ABRS
2100 0004 ORG 0100+
O00% 3 .
QODE 5 define svmbols used
Q007 3
001 000z SETAT ECH} 11H
0010 002 SDATA EQl 10H
FOD0 T Q010 TXRDY ECd O1iH
Q011 3
o012 s
0100 ZE4E 0012 PGM: LI A,4EH tmode ward
G102 D31l 0014 ouT (SSTAT). A
0015 sout toe USART command port
0104 zZE=R7 001A LD A.27H scommand word
0017 senakles both transmit and receive
0012 smodes
0104 D311 Q012 ouT (SETATI- A
F010R 0020 LOOP:
D10= DRLY 0021 IN A (SSTAT)
Q022 sinPut From USART status port
Q10A  E&01 GOz AND TXRLDOY
Q024 stest for transmitter huffer readsy
01O ZRFA 0025 JR 7. LOOF % slooe until it<s
010E ZE=S COZA LD A:S5H $ASCIT e
0110 0310 eO7 QT (=DATAY A
: = ftramnsmit the character
0112 12F4 OO JR LOOF—%  sreturn and do it a=sain
Q080 END

16
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EPROM TABLES

Table A-1 (continued)
2704/2708 EPROM Address Select (U33)

Table A-1 | )
2704/2708 EPROM Address Select (1J33)

Address SW1 SW2 SW3 SW4 SW5 SW6 Address SW1 SW2 SW3 SW4 SW5 SW6
Range A15 Al14 A13 A12 A11 A10 Range A15 A14 A13 A12 A11 A10
0000—03FFX X X X X X X BO00—B3FF X X X
0400—07FFX X X X X X B400—B7FF X X
0800—0BFFX X X X X X B800—BBFF X X
0CO0—OFFFX X X X X BCOO—BFFF X
1000—13FF X X X X X C000—C3FF X X X X
1400—17FF X X X X C400—CT7FF X X X
1800—1BFF X X X X C800—CBFF X X X
1C00—1FFF X X X CCO0—CFFF X X .
2000—23FF X X X X X DO00—D3FF X X X
2400—27FF X X X X D400—D7FF X X
2800—2BFF X X X X D800—DBFF X X
2C00—2FFF X X X DCO0—DFFF X
3000—33FF X X X X E000—E3FF X X X
3400—37FF X X X E400—E7FF X X
3800—3BFF X X X  EBOO—EBFF X X
3C00—3FFF X X ECO0—EFFF X
4000—A3FF X X X X X FOOO—F3FF - X X
4400—A4TFF X X X X FA00—F7FF X
4800—4BFF X X X X F800—FBFF X
4CO0—4FFF X X X FCO0—FFFF
5000—53FF X X X X :
ml X Taea
SCOO_BEFE X ” 2716/2516 EPROM Address Select (U33)
6000—B3FF X X X X Address SW1 SW2 SW3 SW4 SW5
6400—67FF X X X Range A15 Al4 A13 A12 A1l1
6800—6BFF X X X 0000—O07FF X X X X X
6CO0—BFFF X X .

0800—OFFF X X X X
7000—73FF X X X

1000—17FF X X X X
7400—77FF X X

1800—1FFF X X X
7800—7BFF X X .

2000—27FF X X X X
7C00—7FFF X BT
8000—B83FF X X X X X - X X X

3000—37FF X X X
8400—87FF X X X X

3800—3FFF X X
8800—8BFF X X X X

4000—47FF X X X X
8C00—8FFF X X X ,

4800—4FFF X X X
9000—93FF X X X X

5000—57FF X X X
9400—97FF X X X

5800—5FFF X X
9800—8BFF X X X

6000—67FF X X X
9C00—9FFF X X oAl
ADOO—A3FF X X X X —8FFF X X
A400—ATFF X X X 7000—77FF X X
AB00—ABFF X X X ;BOO“” FrX
ACOO_ AFEF X X 000—87FF X X X X

17



Table A-2 {continued) Table A-4 (continued)

2716/2516 EPROM Address Select (U33) - USART Address Select (U23)
Address SW1 SW2 SW3 SW4 SW5 Address .SW1 SW2 SW3 SW4 SW5 SW6
Range A15 A14 A13 A12 AN Range A7 A6 A5 A4 A3 A6
8800—8FFF X X X 30—31 X X X X
9000—97FF X X X 34—35 X X X
9800—9FFF X X 38—39 X X X
AOD00—A7FF X X X 3¢-3b X X
A800—AFFF X X 40—41 X X x x X
BO00—B7FF X X 44—45 X X x X
B800O—BFFF X 48—49 X X X X
CO00—CT7FF X X X 4C—4D X X X
C800—CFFF X X 50—51 X X X X
DO00—D7FF X X 54—55 X X X
D800—DFFF X _ 5859 X X X
E000—E7FF X X 5C—-5D X X
E800—EFFF X 60—61 X x X X
FOOO—F7FF : X 64—65 X X X
F800—FFFF 68—69 X X X
‘Table A-3 so—6p % 0 x
2732 EPROM Address Select (U33) 74—75 X X
Address SW1 SW2 SW3 Sw4 78—79 X X
Range A15 A14 A13 A12 76—7D0 X
0000—OFFF X X X X 80—81 X X X X X
1000—1FFF X X X : 84—85 X X X X
2000—2FFF X X X 88—89 X X X X
3000-—3FFF X X 8C—8D X X X
4000—A4FFF X X X 90—91 X X X X
5000—5FFF X X 94—95 X X X
6000—6FFF X X 98—99 X X X
7000-—7FFF X 9C—9D X X
8000—8FFF X X X A0—A1 X x X X
9000—9FFF X X Ad4—AS5 X X X
AQ00—AFFF X X AB—A9 X X X
BOOO—BFFF X AC—AD X X
CO00—CFFF X X BO—B1 X X X
D000—DFFF X B4—B5 X X
EOQ0—EFFF X B8—B9 X X
FOOO—FFFF BC—BD X
Co—C1 X X X X
Table A-4 C4—C5 - X X X
USART Address Select (U23) c8—C9 X X X
Address SW1 SW2 SW3 SW4 SW5 SW6 cC—CD X X
Range A7 A6 A5 A4 A3 A2 -
00—01 X X X X X X Bg_g; ),E § X
04—05 X X X X X D8—D9 X X
0o8—09 X X X X X DC—DD X
oC—0D X X X X EO—E1 X X X
10—11 X X X X X E4—E5 X X
14—15 X X X X EB—E9 X X
18—19 X X X X EC—ED X
1C—1D X X X FO—F1 X X
20—21 X X X X X c4—F5 X
24--25 X X X X F8—F9 X
28—29 X X X X FC—FD
2C—2D X X X

18



IEEE Z-100 PINOUT
and
SIGNAL DEFINITIONS

The followins S-100 pinout i3 as stated inm  the IEEE

Freliminary Srecificationss. and is subiect to revision.

1. +8y Averase mawximum must he less than 11 Volts,

2. +145V Averaze max=imum must be less than 21.5 Valts.

e XRoy Active hiah, One of two bus readyw sisnals [zea
also Pin 727.

3. WMIOR Vectared Interrurt Line 0, active 1ouws BEE
collector.

S VIiw see Fin 4 abave for this and the fallowinw:al

o VIsH

7. VIoe

. VIgu

. YIS

10, VI

11. VIT#

12, NMI® Nan-maskable Interrupt: active leow. oren collectar.

= FWRFAIL® Active low bus Power failure siznal.
14, DMAZx

15, ALE Extended Address Rit 18

IR Als Extended Address Bit 14

17. 517 Extended Address Rit 17

15, shzkd - Active low. oren collectar., Used to disable the S
status signal lines.

i®. CDopR4 Active low,. oren collector. Used to disable the S
contrel outrut sisnals. .

20, G Ground, common with rins 50 and 100, EFormer 1w
defined as memory protect. )

21. SDEF Mot defined. Thraushout this definition of the S-

100 pinout, NDEF may be used bv a manufacturer,
but anvy Pin so used must be Fullv sPecified.

YN ADSR® Active Tow, aren collectar. llsed to disable the
14 address lines.

23, DODERx Active low. aren callector. Used to disable the 3
data ocutrut lines.

24, Fhi Cik FPhase 1 claock which praoavides the master timins for
the bus. :

25. FITVAL * Status valid strobe. active law. In condunction

with ePIYNC, this <sisnal indicates that stable
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RFL!
AT
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A
(ARt
ALz
G
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Al1D
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niz
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niz
amMl

0T

SLAVE

a0 e
DMAaL#
LMAZ

X TROF

ALe
ST X T

APEES
A

[P,

LR

address and status sisnals are Fresent on the bus.
Aotive hish. Hatd acknowledse siznal.

Reserved Far future use.

See above.,

Address Bit &

Address Bit

Rit

i
n
n

Addr

LA RSO N R

Address Rit i5
Address Rit 12
Address Bit 2

LData Bit 1. bidirectional data bit 1

lata Bit 0, bidirectional data bit O

Addre Bit 10

[Data Out Bit 4, bidirectional data bit 4

Data Out Bit S, bkidirecticonal data kit 5

Data Out Bit 4. bidirectional data bit &

Data In RBit 2, bidirectional data bit 10

Data In Bit 2, bidirectional data bit 141

Data In Bit 7, bidirectienal dats kit 15

Status zisnal indicating that the current machine
i an ofF code fetch cvole.

isnal indicating that the current machine
an 1/0 outrut cvcle.

iznal indicatins that the current machine
an I/70 inpPut cvole.

ignal indicatins that the current machine
cvele 18 a memory read ovcles and is not an INTA
inatruction fetch cvcle.

Status sianal indicatims that a HALT idnstructian
iz heinz cuted.

A2 MHz [+/~ 0.5%41, 40-40% duty cwvele clack which
is not resuired to be svnchronous with any other
bus zisnal.

Common with ein 100,

Common with ein 1.

)
|
+ e

'Jl )
"

1

m
v od

]

Common  with Fin 100, [Farmerly Sense Switch
Disables, A1l CPU cards used in the IEEE 5-100
bus  which  have the SSWDSE# line connected must
have  this ein cut, The sisnal mav be connected
throuah the front panel coannector cabkle. ]

This i3 a sisnal used to reset bhus slaves.
must be active with POC# and mav also he
zrated bv external means.
ive low.: open callectar DMA resuest line.

above.

above,
active law status sisnal which requests 14-bit

alaves to assert SIXTN#
stended Address Bit 1%

An active low statuzs sisnal asserted by 14&-bit bus
slaves in resPpanse to sXTRE*.
wbemdad A.ljr\. as E‘lt 2(:)-.

-.t:nld\.j f"\djl\.'.:‘s 1‘311’: =

=tended Address Rit

[N o
-fx

T VRS M|

Jm
i

MDD ed
iy s
4]

mo
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100,

AZ2
NLEF
NDEF

FPHANTOM®

MHURT
REU
GMD
RFL
RIY

INT#

HL D

RESET#
FEYNC

PR

Ak
a7
A
ALE
Al4
ALl
LR
| I
Doz
14
ni=s
oI&A
DI
DIo
sINTA

AL S

ERROR#

PO &

GMO

Extended Address Rit 23,

Not defined.

Not defined.

Active lTow. orPen callector.

eWR™sQUTH#, Ffollows pPWR#* within 30 ns.

Reserved fair future use.

Commoen with pin 100, [Farmerlyw memory unpProtect.]

Active hiah. aren collector [see camments for rFin
2],
Active 1ouw. aren callectaor, princieral interrurt

resuest sisnal.

Active 10w, aren collector, used in condunction
with PHLDA to coordinate DMA oaprerations.

Active low, aren collectar,
Coentrol siznal
bhus cveole.
fictive low contrael sispnal that iddentifies the
Ppresence nof wvalid data on the DD bus.

Santral sienal resuesting data on the DI hus,

master reset sisnal.
identifvina the besinning of a new

Address RBRit O,
Address Bit 1.
Addrass Bit 2.
Address Bit &.
Addresszs RBRit 7.
Address Rit &,
Address Bit 132,
Address Rit 14.
Address Rit 11
Data Out Bit bidirecticonal data kit 2.

data bit =.

data bit 7.
data bit 1Z.
data bit 13.
data bit 14.

)
L

Lats it Rit 3, bidirectional
Date Out Rit 7. bidirecticnal
Nata In Rit 4, bidirectiopal
Data In Rit S, hidirectional
Data In Bit &, bidirectional
Data In Rit 1. bidirectional data bit %.

Data In Rit O, hkidirectiopal data bit 2.

Status sisnal identifvins a bus ineput cvcle that
follows an accerted interruprt resuest on INT%,
Active low status sisnal identifvine a bus cvcle
which transfers data from a bus master to a bus
slave.

Active lows: aren coellector status sisnal
identifies an error
bus cwvolea

Power ~on clear siganal
sianals, when asserted,
least 10 miltlisecaonds.
Swstem around line.

which
condition durins the Present

This
low for at

for all bus devices.
must remain
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ADDR

SFFFF
0000

>0000
>FFFF

ZEQO0

>0000
>0030
>0011
>0010
20002
>0001
>00FC
»0O0OFA
>QOF8
>00FR
>00F8
>007n0
FO0QLE

EO0O
EQO3
EQOO&
EQO9
EQOC
EOOF
EO12
EO1S
Eoig
EO1R
EOIE
EO21
E023
E02S
EO27
EOD9
EO2R
EORE

“RIG
CODE

C321E0
C320E0
C390ER
C385E3
CA2EER
C3SPE]
C354E3
C370E3
C370E3
C32BE2
C39SEZ
0601

3EAE

D311

3E37

D311

21FFFF
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Z MONITOR Z.0.A/R” SD SYSTEMS 280 ASSEMBLER PAGE 0001

STMT SQURCE STATEMENT

QOO0 5 M3 I I I I D200 461635 36 56 3636 D030 306369600 30300 30 06 306 30 36 36 34 08 0 0030 36 08 3606
QOO 5 # s **%H&***4&#****i**i&*****#**************************#ﬁ***ﬂ
Q004 5 s BIG Z MONITOR (1K VERSION 2.0) 9/10/79 AR
QDOT 5 2334340303 3503 35 359 36 3036730 3040 3828 36 3096 3 9030 3698 36 96 3006 389636 00 26 30 2036 0030 3690 38 96 36 96 46 3698 98 91 9088 900
0004 3 ASSUMPTIONS '
0007 3 SERIAL PORT ON BIGZ IS SET TO 10 AND 11 HEX
Q008 3 TARBELL TAPE USING STANDARD TARBELL PORTS
Q009 3 OR KC STANDARD VIA JADE SERIAL/PARALLEL CARD
o010 3 SET TO PORTS 01 & 81 HEX

0011 3 NO MEMORY SIZE IS ASSUMED

0012 3

Q013 3CONDITIONAL ASSEMBLY PARAMETERS

0on14 3 define values of true/false

0015 TRUE EQL OFFFFH

Q016 FALSE EGQILS (8]

0017 3 .

QOlg s set conditional assembly values

0019 TARBEL EQU FALSE

0020 KCTAPE EQU TRUE
T 0021 3

0022 s SYSTEM EQUATES

0023 3

0024 PSECT ABS

0025 MON ORG OEQOOH

Q0246 3

0027 TAPE EQU 0

0028 TAPST EQL 80H

0029 KBDST EQu 11H

Q030 KBDDT EQU 10H

0031 KBDIN EQu 02H

0032 KBDOT Eo) O1H

Q023 WAIT EQL OFCH

0034 SECT EQL OFAH

0035 DCOM EQL OF8H

0034 DDATA EQy OFBH

0037 DSTAT EQU OF8H

0038 SBOOT EQU 0Q7DH

0039 TARBL EQU HEH

0040 3

Q041 3

0042 JP INIT

00432 JP EXEC

0044 JP CONIN

0045 JP CONOQUT

Q0446 JP HEXIN

0047 JP HEXOQUT

0048 JP DHXOT

Q049 JP CRLF

D050 JP SPACE

0051 JP TREAD

0052 JP TWRIT

0053 INIT LD B-1

Q0% LD A, 4EH

00ES ourT (KBDST) A

0056 LD A.37H

0057 ouT (KBDST)Y.A

Q053 LD HL. » OFFFFH

0059 FTOP: INC HL.
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‘BIG Z MONITOR 2.0.A/B~ SD SYSTEMS Z80 ASSEMBLER PAGE 0002

ADDR  CODE STMT SOURCE STATEMENT
EO2F 7E 0060 LD As (HL)
E030 2ZF 0041 CPL
EO31 77 0062 LD {(HL)- A
EO032 BE 00463 cp (HL
E0R3 2F 0044 CPL.
E034 77 0065 LD (HL)»A
E035 2004 0064 JR NZ,.FTOP1-%
E037 0400 0047 LD B, 0O
EO3% 18F3 0048 JR FTOP-$
EO3R 78 00469 FTOP1: LD A:-B
EO3C E7 0070 OR A
EORD 20EF 0071 JR NZ.FTOP-%
EO3F 2B 0072 DEC HL
ED40 2B 0073 DEC HL
E041 F9 0074 LD SP, HL.
E042 ES 0075 PUSH - HL
E043 FIOE) 00764 POP 1y
0077 32 CR/LF-’s
E045 CD70E3 0078 CALL CRLF
EO48 CD70E3 0079 . CALL CRLF
EO4B 2163E0 0080 FTOPZ LD HL., MSG1
EQ4E 7E 0081 INITi: LD A, (HL)
EO4F CDSSES 0082 CALL CONOUT
E0S2 23 0083 INC HL
E0S3 FEO3 0084 cP 03H
EO0SS 20F7 0085 JR NZ, INITi-8%
EOS7 CD70E3 00846 CALL CRLF
EOSA 210100 0087 LD HL, 1
EOSD 3% 0088 ADD HL, SP
EOSE CDS4E3 0089 CALL DHXOT
EO&1 182D 0090 JR EXEC-%
0091 IF TARBEL
0092 MSG1t DEFM “JADE COMPUTER SYSTEMS BIG 2 MONITOR 2.0B“
0093 - ENDIF :
0094 IF KCTAPE
E0&3 4A414445 0095 MSG1 DEFM “JADE COMPUTER SYSTEMS BIG Z MONITOR 2.0A~
20434F4AD
50555445
22205359
53544540
53204249
47205A20
4ADAFAEAD
S44F5220
322E4F 41
0096 ENDIF
EOSB ODOAODOA 0097 DEFB ODH» OAH» ODH > OAH
EOSF 03 0098 DEFB 03H
EO90 FDF? 0099 EXECH LD SP,IY
0100 1F TARBEL
0101 SUB A
0102 ouT {TARBL), A
0103 ENDIF
EO92 CD70EX 0104 EXEC3: CALL CRLF
EO9S 3E23 0105 LD A, ¥
E097 CDARSE3 0104 CALL CONOUT
EO9A CD7DE3 0107 CALL SPACE
EQ9D CDSOE3R 0108 EXEC4: CALL CONIN
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"BIG I MONITOR 2.0.A/B7 SD SYSTEMS 780 ASSEMBLER PAGE 0003

ADDR  CODE STMT SOURCE STATEMENT

EQAD FE21 0109 CP 21H

EDAZ  FAPDED 0110 N M, EXEC4

‘EOAS  FE41 0111 CP -y

EOA7 284A 0112 JR Z,ALTER~%

EOAY FEA44 113 CP i

EOAB 2871 0114 JR Z,puMP~-%

EOAD FE47 0115 cpP G-

EOAF 283E 0116 JR 2,G60-%

EOB1 FEA43 o117 CP “cr

EOR2 CAERBE1 0118 JP Z.COPY

EOB&  FES4 0119 CcpP “T”

EORS CACDE] 0120 JP ZI.TEST

EQBB FEA4& 0121 cp F

EORD} CAAOET 0122 JP Z.FILL

EGCO  FEA4AD 0123 . cP M-

EOCTZ CAZCER 0124 JP .Z:MAP

‘EOCS  FEAC 0125 cpP L

EOC7 CA72E1 012& JP Z,L0AD

EOCA FES3 0127 CP ‘g

EOCC CASCE2 0128 JP Z, TSAVE

EOCF FES2 0127 CP R~

EODI CALI7EZR 0130 JdP 7, TLOAD

EOD4  FESé& 01321 ce T

EOD¢G  CADEEZ 0132 JP Z.VERIFY

EDD?  FESS 0133 CP “Xr

EODB CACBEZ 0134 JP Z,5STRM
0135 IF KCTAPE

EODE FES9 01346 cP 5 4d

EQED CA&LSEZ 0137 JP Z: TUNE
0138 ENDIF

EOE3 FE42 0139 CP “B”

EOES CARSER 0140 JP Z, BOOT

EOER® FEA4S 0141 cP ©YE”

EOEA CAOOFO 0142 JP Z,0F000H
0143 ¢ the above is a Jumr to the Versaflopry BIOS ROM

EOED 13A3 0144 JR EXEC3~%

EOEF CD22E3 0145 603 CALL SPHIN

EOF2 E9 0144 JP (HL )

EOF3 CD2ZE3 0147 ALTER: CALL SPHIN
EOF&  CO70E3 0148 ALTI1: CALL CRLF

EOF? CDS4E3 0149 caLL DHXOT
EOFC  CD7DE3 Q150 CALL SPACE
EOFF 7E 0151 LD A: (HL)
E100 CDSPE3 0152 CAL.L HEXOUT
E103 ES 0153 PUSH HL
E104 CD2ZE3R 0154 CALL SPHIN
E107 35D 0155 LD E.L
E102 E1 01546 POP HL
E107? FEOD 0157 cpP ODH
E10R CARIBE} 0153 JP - ZH,ALT3
E10FE FE2F 0159 cp A
E110 CAR0EQ 0160 JP Z.EXEC
E113 FEZE 0161 cpP ‘a7’
E115 2001 0162 JR NZ,ALT2-%
E117 73 01463 LD (HL),E
E118 23 01464 ALT2: INC HL
E112 13DB 0163 Cd ' ALT1-%
E11R 2R . 014646 ALTI: DEC HL.
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ADDR

E11C
E11E
E121

E124
E127
E129
E12C
E12D
E1390
E133
E136
E137
E138
E13A
E13C
E13E
E141

E142
E143
Ei44
E14%5
E144&
E147
E147
£14B
E14C
E14D
Ei4E
E150
E151

E152
E154
E155
Ei1%a
E1iSB
E15E
E140
Ei161

E1&2
E1463
El144
Ei1Lb
E147
E163
E14B
E16C
E1&6F
E172
E173
E178
E17A
Ei7D
E17F
Eisl

Ei82
E1835
E184
Ei1€7

“BIG Z MONITOR

CORE

1308
CDi4E3
CR70E3
CDS4E3
0410

CD7DE3

7E
COS9E3
CDOLER
DAYOED
23

05
20EF
18ES
(oTt0
210000
7€

2F

77

BE

2F

77
IEDO
2801
20

RS

47
2811
2B

B7
2004
23
CD70OE3
CDRS4E3
CD7DER
2801
23

23

7D

B4
2008
78

B7
CR290E0
2B
COS4ER
CAP0EQ
CD7DE3
CD8EEL
20FH
CRBEEL
FERZO
nOF4
ER
CHEEETL
F=

70

iz

STMT

D167
0168
01469
0170
0171

0172
0173
0174
0175
01746
0177
0178
0179
0180
o181

0132
0133
0184
0185
0184
0187
o183
0189
0120
0191

0192
0193
0194
0195
01946
Q197
0198
o199
0200
0201
0202
Q203
0204
0205
0204
0207
0208
0209
0210
0211

o212
0213
0214
0215
0216
0217
0218
0219
0220
o221

0222
0223
0224

2.0.A/B"

SOURCE STATEMENT

DUMP =
DUMP1L 2

DUMP22

MAF 1

MAP1

MAP2:

MAP3:

MAF412

LOAD:2
LOADO?

LGAD1 s

LOADZ2:

JR
CALL
CALL
CALL
LD
cAlLL
LD
CALL
CALL
JP
INC
DEC
JR
JR
LD
LD
LD
CPL
LD
cpP
CPL.
LD
LD
JR
INC
cp
()
R
DEC
OR
JR
INC
CALL.

SD SYSTEMS

ALTI-%
DHX IN
CRLF
DHXOT
B.1é
SPACE
A, (HL)
HEXOUT
CMPDH
C.EXEC
Hi.

B

NZ ., DUMP2—-%
DUMP1~%
B»1
HL, 0

As (HL)

(HL)-A
(HL )

(HL)Y-A
A0
Z.-MAP2-%
A

B

B-A
Z.MAPA4A~%
HL

A
NZ.MAP3-%
HL.

CRLF
DHXOT
SPACE
Z-MAP4~%
HL.

HL

AL

H
NZ.MAP1~-%
AR

A

NZ.,EXEC
HL

DHXOT

EXEC

SPACE
LHXIN
NZ.,LOADO~%
LHXIM
NZ,L0ADO~%
DE. HL
LHXINMN

AF

AL

(DE)- A

25
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ADDR

E188
E129
E18A
E18C
Ei2E
£191
E193
E195
E196
E198
E196
E12D
E19F
E1A0

E1A3 -

E1AS
E1A7
E1AS
E1AB
E1AC
E1AD
E1AE
E1AF
E1RO
E1B3
E1RS
E1Bs
E1BEK
E1BE
Eic1
E1C2
EiC3
E124
ElCS
Ei1C4
E1C7
E1CA
EiCcC
E1CD
EL1Do
E1Di
E1n:
EiDn4
E1Ds4
E1D]
E1LA
E10B
E1DC
E1DD
E1DLE
E1DF
E1EO
EiE1
E1EZ
ElE4
E1E6
E1E7
E1EZ

“BIG Z MONITOR

CODE

i3

Fi
20F &
18EC
CD25E3
FEOA
22F9
B7
20F &
FE23
CAP0EQ
FEOD
ce
CD16ER
D&OD
2806
ES
CDR2SEI
7D

E1l

2B

23

77
CROLEZ
30F2
CIFP0ED
CDRASESR
CDCI1E}
CRO0ED
1B

oB

1z

03

)
“

O/
CROLER
3OF7
(e
CR14E3
12
ES
LDE1
QEOO
0&O0
DDES
El
70
AC
A8
77
23
7C
BA
Z20F7
DDES
E1l
7D
AC

STMT

0223
0226
0227
0228
0229
0230
0231
0232
0233
0234
Q233
0234
0237
0238

0239

0240
0241
0242
0243
0244
0245
Q2406
Q247
0248
0249
0250
0251

Q252

0253
0254
0255
0256
0257
(@ piatc]

259
0260
0261
Q262
0263
0264
0265
Q266
0267
0268
0269
Q270
0271
0272
0273
02748
Q275
0276
Q277
0278
0279
0280
Q281

Q282

2.0.A/B” SD SYSTEMS Z80 ASSEMBLER PAGE 0005
SOURCE STATEMENT

INC DE
POP AF
JR NZ ., LOAD2-€
JR LOADL-3
LHXIN: CAlLL HEX IN
cpP OAH
JR Z.:LHXIN~$
OR A/
JR Z,LHXIN-%
cP -4
JP Z.EXEC
cpP ODH
RET
FILL: CALL DHXIN
SuUB OoDH
JR Z-FILLO-%
PUSH HL.
CALL HEXTIN
Lo - AsL
POP HL
FILLO: DEC HL
FILLi: INC HL
D {HL)-A
CALL CMPDH
JR NC.FILL1-%
JP EXEC ’
COPY? CALL TRPIM

cCALL COPYO

JP EXEC
COPY0Q: DEC DE

DEC BC
cCOoPY1a INC DE

INC BC

LD (DE)- A

LD A. (BC)

CALL CMPDMH

JR NC., COPY1—%

RET
TEST: CALL DHXIM

INC DE fadd 1 to endinm address

PUSH HL .

POP IX . $save startine address

LD C.256 stotal number of rasses

LD B.0 sstartine eattern
TESTO: PUSH X

POP HL. soet preserved start address
TEST1% LD Ayl

XOR H

XOR B

LD (HL.) - A

INC Hi.

LD At

cp D

JR NZ.TEST1~-$%

PUSH X

POFP . HL s fetch start address for read tust
TESTZ: Ln AL

XOR H
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"BIG 7 MONITOR 2.0.A/B° SD SYSTEMS 780 ASSEMBLER PAGE 0004

ADDR  CODE STMT SOURCE STATEMENT
E1E? A8 0283 XOR B
E1EA BE 0224 CpP (HL)
EL{EB C4FFEL 02835 CALL NZ,ERRO $found an error, exit
E1EE 23 Q286 INC HL
E1EF 7C 287 LD A, H
E1F0 BA 0288 cP D
E1F1 20F4 0287 JR NZ, TEST2-%
E1F3 04 Q2%0 INC B
E1F4 3ESO 02391 LD A, P
E1F4 CDRSER 0292 CALL CONQUT
Ei1F? OD 0273 DEC C
E1FA 20DC 02%4 JR NZ.TESTO-%
E1FC C390E0 295 JP EXEC
EiFF FGS 0296 ERRO*f PUSH AF
E200 ES 0297 FUSH HL
E201 CDS4EZ 0298 CALL- DHXOT
E204 CD7DER 0299 CALL SPACE
E207 78 0300 LD A B
E208 CDS?E3 0301 CALL HEXOUT
E20R CD7DE3 0302 CALL SPACE
208 F1 0303 POP AF
E20F CDS9E3 0304 CALL HEXOUT
E212 ©CD70E3 0303 CALL CRLF
EZ15 E1 Q2046 FOP HL
E216 (9 0307 RET
0303
0309 3
0310 IF KCTAPE
E217 CD16E3 0211 TLOAD: CALL DHXIN
E2iA CD2BEZ2 0312 CALL TREAD
E21D CA?0EOQ 0313 JpP Z,EXEC
E220 CD7DE3 0314 CALL SPACE
E223 3E23 03215 LD As 87
22 CD8TER 03164 CALL CONOUT
228 C390EQ 0217 JP EXEC
E22R  3EBO Q218 TREAD: LD A» OBOH
220 DP320 03172 auT (TAPST),»A
E22F 0604 - 0320 TRDA: LD B.4
E2= CDSFE2 0321 TRDBt CALL CIN
E234 FEFF 0322 cpP OFFH
E22&  20F7 0323 JR NZ, TRDA-%
EZ38 COCR 0324 DEC BC ”
E239 20F6 0325 R NZ, TRDB-%
E23R CDSFE2 032¢( TRDC: CALL CIN
E23E FEFF 0327 cpP OFFH
EZ240 28ED 0328 <JR Z, TRDA-%
E242 FEEé& Q329 cp ' OE&H
EZ44 R0E9 0330 JR NZ, TRDA—-#
E246 0400 0331 LD . B.0
E248 3RE24 Q332 LD A, "%~
E24A CD35E3 0333 CALL CONOUT
E24D IR 0334 DEC HL
E24E 23 0335 TRD1: ' INC HL
E24F CDSFE2 eJcic A CALL CIN
252 77 0337 LD (HL).A
252 80 0338 ADD A B
EzS4 47 0339 LD B.A
255 CDOLER 0340 CALL CMPDH
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“BIG Z MONITOR 2.0,.A/B” SD SYSTEMS Z80 ASSEMBLER PAGE 0007

ADDR CODE STMT SOQURCE STATEMENT
E258 30F4 0341 JR NC, TRD1-%
E2S CDSFEZ 0342 CaLL CIN
E2TD BE 0343 cpP B
E2SE C? 0344 RET
E2SF DBEO 0343 CIN3 IN A (TAPST)
E2¢1 E&LO1 0344 AND O1H
E263 28FA 0347 JR Z.CIN-%
E265  DBOO 0348 IN : A (TAPE)
E2&7 C9 0349 RET
E268 CD7DE3 03T0 TUNE: CALL SPACE
E26B  2EBRO 02351 LD A, OBOH
E260+ D380 0352 ouT (TAPST) A
E26F CD70E3 0353 TUNO: CALL CRLF
E272 2620 0354 LD H, 32
>E274 0355 TUN1:
E274 CDSFEZ 0356 TUN2s CALL CIN
E277 FEFF Q357 cP OFFH
E279 28F9 03%8 JR Z:TUN2-%
E27B 2E2B 0359 Lo L, "+~
EZ7DY FEE6& 03460 cP OE&H
CE27F 2802 0361 JR Z,TUN3-¢
EZ281 2E3F 0362 () L, 2~
E283 7D 0363 TUN3: LD AL

£284 CDBTZE3R 0364 CALL CONOUT
E£E287 295 0363 DEC H

E238 20EA 0346 JR NZ, TUN1-$
E284 18E3 0367 JR TUNO—%
E28C CDILER 0348 TSAVE: CALL DHXIN
E28F CD?75EZ2 0369 caLL TUWRIT
E2%2 C3%0EQ Q370 JP EXEC
E29S5 3ERO 0371 TWRIT: LD A, OBOH
E2®7 D380 0372 ouT (TAPST). A
E229 0610 0373 Lo B, 14
EZ?B 3EFF 0374 THRTO: LD A OFFH
E29D CDCOER 0375 cAaLL CouT
EZ2AQ 0S5 0376 DEC B
E2A1  20FS Q377 JR MZ» TWRTO-%
EZA3 3EE& , 0378 LD A» OEGH
E2AS  CDCOEZ 0372 caLL couTt
E2A8 2B 0380 DEC HL
E2A% 0400 0381 LD B.O
E2AB 23 0382 TWRT1: INC HL.
Ez2AC 7E 0383 LD As (HL)
EZAD CDCOER 0384 CALIL. couTt
E2BQ 80 0385 ADD A:-B

ZB1 47 03284 LD BsA
E2B2 CDOSESR 0387 CAaLL CHPDH
E2BS 30F4 0388 JR NC, TWURT1 -
E2B7 78 0389 LD A:B
EZB8 CDCOER 0390 CALL cour
E2BR CDCOE2 03921 CALL couT
EZBE 1300 . 0392 JR CouT-%
E2CO FS 0393 COUT: PUSH AF
E2C1 DRSO 0394 IN _ A, (TAPST)
E2C3 E&80 0393 AND 80H

205 28FA 0396 JR Z,COUT+1-%
E2C7 F1 0327 POopP AF
E2C8 D300 0398 ouT (TAPE).A
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“BIG Z MONITOR 2.0.A/B” 5D SYSTEMS Z80 ASSEMBLER PAGE 0008

ADDR CODE STMT SOURCE STATEMENT
E2CA C? 399 RET
E2CE CD7DE3 0400 STRM: CALL SPACE
E2CE 3EBO 0401 LD A, OBOH
E2DO D380 0402 ouT (TAPST)» A
=D2 3EFF 0403 STRM1: LD A OFFH
EZD4 CDCOE2 0404 CALL couT
E2D7 3EEé4 0405 LD A, OE6H
E2Dy  CDCOEZ2 Q406 CALL cour
E2DC 18F4 0407 JR STRHM1-%
0408 ENDIF
0409 3
0410 IF TARBEL
0411 TLOAD CALL DHXIN
G412 CALL TREAD
0413 JP Z;EXEC
0414 LD B - PR
0415 CALL CoNOUT
0416 JP EXEC
0417 TREAD LD A-1
0418 ouT (TARBL) . A
0419 PUSH HL
0420 S LD HL., 20000
0421 CALL DELAY
0422 POP HL
0423 Lo B.O
Q424 LD A:11H
0425 ouT (TARBL.?} . A
0426 DeC HL
0427 TRD1 INC HL
0428 CALL CIN
0429 Lo (HL) - A
Q430 ADD A.B
0431 LD B.A
0432 CAL.L CMPDH
0423 JR NC, TRD1-%
0434 CaLL CIN
0433 CcP B
04346 PUSH AF
0437 SUR A
0438 ouT (TARBL). A
0439 POP AF
0440 : RET
0441 CIN IN A: (TARBL.)
0442 AND 10H
0443 JR NZ,CIN-¢
0444 IN A (TARBL +1)
0445 RET
0446 TSAVE CALL DHXIM
0447 CALL TWRIT
0443 JP EXEC
0449 TWRIT LD A2
0450 ouT (TARBL). A
0451 PUSH HL
0452 Lo HL ., OFFFFH
0453 CALL DELAY
0454 POP HL
0455 suUB A
0454 Lo B- A
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ADDR

2DE
EZEL
EZE2
E2E™
E2E+4
E2FES
EZEAL
E2E7
EZES
EZEA
E2ED
E2FO
E2F3
EZ2F4
EZF7
EZFA
E2FB
E2FE

“BIG 7 MONITOR 2.0.A/B”

CODE

CL4ZSER
EB

2R

OB

23

03

02

BE
25314
CD70ES3
CRSIES
CO70E:
7E
CDSYES
Co7DES
oz
CDSPER
ChOLER

STMT SOURCE STATEMENT

0437

0458

0457

04460

04461 TWRTL
0462

0443

04464

04465

0406

04467

0448

04569

0470

0471

0472

0473

0474

0475 COUT
0476

0477

0475

Q47w

0420

0431 -
0482 STRM
0423

04034

0435 STRM1
0436

0427 :
0428 DELAY
Q439

0470

0421

Q422

0423

0474

0405

0494 3
0497 VERIFY?
Q43

0352

0500

0501 VRFY1L:
0502

0503

0304

adatele

0504

0507

0508

05072

0510

0511

0512

Q3513

0514 VRFYZ:

CALL
LD
cALL
REC
INC
LD
CALL
ADD
LD
CALL
JR
LD
CALL

- CALL

call
SR
ouT
RET
PUsH
N
AND
R
POP
ouT
RET
CALL
LD
ouT
LD
CAL.L
JR
£X
EX
DEC
Lo
OR
JR
RET
ENDIF

&0 SYSTEMS Z80 ASSEMBLER PAGE 0009

caut

A> QELH
couT

HL

HL.

A: (HL)
couT

A B

B:A

CMPDH

NC> TWRT1-%
AR

couT

CouT

CcouT

A
(TARBRL)sA

AF

As (TARBL.)
20H
MZ.COUT+1-%
AF
(TARBL+1)-A

SPACE

A2
(TARBL) : A
A, OE6H
couT
STRM1-%
(SP),HL
(SP),HL
HL

AsL

H
MZ.DELAY-%

TRPIN
DE.HL
HL

BC

HL.

BC
(BC)»A
(HL)
1:VRFY2-%
CRLF
DHXOT
SPACE
A (HL)
HEXQUT
SPACE
{BC), A
HEXOUT
CHMPDH



“BIN Z MONITOR 2.0.A/B7 Sk SYSTEMS Z30 ASSEMBLER PAGE 0010

ADDR  CODE STMT SDURCE STATEMENT

E301 B0E} 0S13 AR NC.VRFY1-%
EZ03  C3P0EQ [SLIr JP EXEC
E2046 FS Q517 CHMPDH:  PUSH AF

E307 7A 0518 LI A:D
E208 BC 0519 P H

EZ09 2007 Q520 JR MNZ.CMP1 ~-¢
E30B 7B 0521 .o AE
Ez0C  BD 0522 Cp L

E300 2003 0523 IR " NZ.CMP1i-%
E30F F1 0524 POP AF
E310 327 0525 SCF
ER11 9 052 RET
E312 Fi1 Q327 CMP1: POP AF

ER13 37 0528 SCF
E214 32F 0529 CCF

E21S (9 0OZ 20 RET )
E316 CD22ER CS521 DHXIN: CALL SPHIN
E31% ES Q32 PLISH HL.

E21A FEOD 0533 CcP ODH
E21C C42%ER 05324 CALL NZ.HFXIN
E31F EB 03535 EX LE> HLL
E320 EAQ 0536 POP HL
E221 [ 0537 RET

E3Z22 CD7DE3 0538 SPHIM: CALL. SPHCE
E225 210000 0539 HEXIN: LD HL» O
E228 CDRPOEXR 0540 HXINi2 CALL. CONIN
E3ZB  FE20 0541 cpP s 1
£z FRA 0542 RET M

E3Z2E FE47 0542 cP S |
E320 FO 0544 RET P
E331 FE3A 0345 cP A D |
EZR2 FARBER 0546 JP M. HXINZ

a3 FE41 0547 cP ‘A7
E338 F@ 0548 RET M
E22? CEO9 0549 ADC A9
E3ZR  EALOF 0S50 HXINZ2: AND OFH
E23R 29 0551 ADD HL.» HLL
E3Z3E 29 0552 ADD HL.» HL
EZ3F 29 0553 ADD HL.» HL
Ez40 29 0554 ADD HL.» HL.
E241 BS 0555 OR L

242  AF 0556 ' LD .. A
EZ42 18E2 0557 SR HXIN1~-%
E34%5 CDR22ER 0558 TRPIN:2 CALL SPHIN
E248 EB 05592 EX DE, HL.
Ez49 CDRSE3 QS60 CALL HEXIN
E24C ES 05461 FUSH HL.

E34D CD25E3 05462 CALL HEXIN
E3S ES 05463 PLISH HL.

E3S1  Ci 05464 POP BC
ER52  EL 05465 POP HL
E3S2 9 05466 RET

254 7C 05467 DHXOT: LD A-H
ERTE COSYER 05468 CALL HEXQUT
E3=3 7D G569 LD AsL.
E2Se?  FS O570- HEXQUT: PUSH AF
E2S4 OF 0571 RRCA
ERSB  OF 0572 RRCA
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“RIG 7 MONITOR 2.0.A/B- 30 SYSTEMS Z80 ASSEMBLER PAGCE 0011
CoDRE STMT SOURCE STATEMENT

OF 0573 RRCA

OF 0%7 RRCA

CRGZES Q=73 CALL HX0T1

F1l 0576 POP AF

E&LOF OS77 HXOT1:  AND OFH

12630 0578 ADD A, 30H
FE3A 0579 cP AR
FAQTZE?R 05920 JP M. CONOUT
C&07 0581 ADD a7
C325E3 0532 JP CONDUT
Fa 0522 CRLF: FUISH -AF

3EQD 0534 LD A, ODH
ChRSER 0Ea5 CALL CONOUT
BEOA 058A LD A> OAH
CDRTER 0587 CALL CONOUT
F1 asgtcisd POP AF

co QoLae RET

FS 570 SPACE: PUSH AF

3EZO 0521 LD A, 20H
CO2SE3 0522 CALL CONQUT

Fi =22 FOP AF

oy 0524 RET

F= 0595 CONOUT: PLISH AF

pR1l 0596 IN A: (KBDST)
E601 QS97 AND KBDROT
T 23FA CEo3 JR Z-CONOUT+1-%
F1 0599 POP AF

n210 Q4600 ouT (KBDDT)Y A
o 0LO1 : RET

DB11 0602 TONIN:2 IN A, (KBDST)
E&OZ 0603 AND KBDIN
23FA 0404 JR Z>,CONIN-%
DR1IC 0L05 COIN A, (KBDDT)
E&7F 0OL0b AND 7FH

FE&L 0&07 CP 61H

33046 04608 JR C,ECHO-%
FE7C 0609 cP 7CH

3002 04610 JR NC. ECHD-%
DL20 OL1l SUR 20H

FELI®S 04612 ECHO: P 18H
CAZOEQ R 19 ¥c JP Z,EXEC
1304 05614 JR CONOUIT-¢
7E 061 PTXT: LD A, (HL)
FEOR W18 cP 03H

ca VLT ) RET Y4

CO3TES o618 CALL CONMOQUT
23 04619 INC HL

13F& 0620 JR PTXT-%
DRFC QL23 ROOT IN A, (WAIT)
AF 0622 XOR A

LF CL23 LD LA

&7 QL4 LD H, A

i 0625 INC A

D2FA 0L26 ouT (SECT)-A
ZEBC 0627 Ln A>8CH
nzF3 Q623 ouT (DCOM) . A
LIRFC 3 RLOOP IN A (WAIT)

R7

OR A



ADDR

E3C4
E3C7
E2CY
E3CA
EGCE
E2CE
E3DO
E3D1
E3D4

4BIG Z MONITOR 2.0.A/B° SD SYSTEMS 780 ASSEMBLER PAGC 0012

cong

F2CEE2
DBFB
77

- 23

C3CIE3
DBFg
B7
CA7DO0O
76

STMT SOURCE STATEMENT

0431 JP P> RDONE
0632 IN A. (DBATA)
0433 LD fHL)» A
0434 INC HL

0635 JP RLOOF
04635 RDONE IN A, (DSTAT)
0437 OR A -
04638 JP Z.8BOOT
063% HALT

04640 ¢

0641 END
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“BIG Z MONITOR 2.2.A/B7 - SD SYSTEMS Z80 ASSEMBLER FAGE 0013

ADDR CODE STHMT SOURCE STATAMENT
ALT1 ECGF& ALT2 E118 ALT3 EL11B ALTER EOF3
BOOT E3R3 CIN E25F CMP1 E312 CMPDH E£306
CONIN E3%0 CONCOAT 2385 COPY EiB2 COPYOQ EiC1
COPYi1 E1C3 COUT E2C0 CRLF E370 DCOM 0oF8
DDATA OOFB DHXIN EZ16 DHXOT E254 DSTAT O0OF8
puMpP E11E DUMP1 Fizl DUMPZ2 ' €129 ECHO E3A4
ERRO EiFF EXEC EO?0 EXEC3 E0?2 EXECA EO9D
FALSE 0000 FILL EL1AQ FILLO E1AD FILL12 EL1RE
FTOP EQ2E FTOP1 EO23B FTOP2 EOAR GO EOEF
HEXIN E323 HEXQUT E259 HXINi E328 HXINZ E33B
HXO0T1 E3562 INIT E021 INITI ECAE KBDDT 0010
KBDIN 0002 KBDOT 0001 KBDST 0011 KCTAPE FFFF
LHXIN E18E LOAD E172 1LOADO E17% LOAD1 EL17A
L.CADZ2 £182 MAP E13C MAP1 E141 MAP2 Ei14C
MAP3 E158 MAP4 E1621 MON 0000 MS0G1 EO0&3
PTXT E3AB RDUONE ESCE RLOQP E3C1 SBeOOT o070
SECT QCOFA SPACE E370D SPHIN E322 STRM E2CB
STRM1 E2D2 TAPE 0000 TAPST 0080 TARBEL 0000
- TARBL Q0LE TEST . E1CD TESTO - EID8 TESTH EiDB
TEST2 E1E7 TLOAD E217 TRD1 E24E TRDA E22F
TRDB E231 TRODC E23B TREAD E22B TRPIN E345
TRUE FFFF TSAVE E28C TUNGC E26F TUNI E274
UN2 E274 TUN3 E283 TUNE EZ268 TWRIT E293
TWRTO E2Z29B TWRT1 E2AB VERIFY E2ZDE VRFYS E2E4
VRFYZ E2FE WAIT O0F L
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“BIG

ADDR  CODE

CROZE REFERENCE LISTING

SYMBOL VALLUE TYPE

ALT1
ALTZ2
ALT3
ALTER
BOOT
CIN
CHFY
CMFDH
CONIN
conNouT

W
capPy
COorvYo
COPY1
couT
CRLF

+
DCOM
oDATA
BHXIN
DHXOT
DETAT
DumMP
nDuMF1
DLMP2
ECHO
ERRO
EXEC

EXELZ
EXETS
FALIE
FILL
FILLD
FIeei
FToge
FTCP1
FTOR2
(1K}
HEXIN
HEXQUT
HAING
HXINZ2
HXOT1
CIMNIT
INITI1
IKBODT
KEDIN
KBDOT
KRDST
WCTAPE
LHXIN
LZAD
LOADo

EOQOF &

. Ei1g

E11B
EOF2
EZBS

~e
s ah

E312
E304
E370
E23%

Eilgs
EL1C1
E1C3
E2C0
E370

0OFg
OOFR
E31&
E3S

Q0F3
E11E
E121
E129
E2A4
E1FF
EO0?0

EQ72
E09R
CO00
E140
E1AD
E1AE
EOZE
EOQ3B
EO4R
EQEF
E325
EZSD
E323
E22B
E362
E021
EO4E
0010
0002
0001
0011
FFFF
E12E
E172
E175

STHMT

0148

0144
01584
0147
0421
0345
0527

517
0602
0595

251

0254

0258

0393
0583

0035
0036

0531

CS67
0037
Gles
0167
0172
0612
0274
009

0104
01c3
0016
0238
0245
0244
005
00&D
Q0820
0145
0537

- 0570

0540
0350
0577

0053

0031
00320
0031
D032
D02
000
0229
o214

0215

FLauLIENG

Z MONITOR Z.0.A/B”
STMT SOURCE STATEMENT

STATEMENT

01467
0162
0158
0112
0140
0356
0523
0314
0604
04618
Q314

o118

0252
02461
0404
05046
0047
0428
0L32
0348
0507
QL26
0114
0180
0179
0610
0285
04613
0210
0144
0110
0019
0122
0240
0240
0071
0046

0114&
0S462
053463
Q=57
05446
0575
0042
0035
Q405
0603
0597
04602
0210
<33
Giz

021

0347
0320
0387
0540
0414
0292

Q404
0353

0311
0298

04608

0514
0176

00LB

0560
0313

CL00

Q594
0135
0221

0214

SD SYSTEMS 7180 ASSEMBLER FPAGE 0014

REFERENCES

0342

0340
0108
0598
0106

0396
0305

0243
0212

G370
0160

0534
0510

0057
0024
0221

0334
0260
0044

0592
0082

0392
01729

0238
0200

0317
Q020

0242
0304

0055

0217

35

0326
0248

0587
0043

0391
0169

0168
0170

0213
0043

0321
0175
058s

03%0
0148

0149

0293

0229 0044
0301 0174 0152 0047

021S

0582

0384
0104

0089

0253

0580 0364 0333

Q379 0373
008& 0079 0078

Q048

0250 02335 0213



“BIG 7 MONITOR 2.0.A/B” SIt SYLTEMS Z80 ASSEMBLER PAGE 0015

ADDR CODE STMT SOURCE STATEMENT
LaaDl E1768 0217 022
LOADR2 EL182 221 0227
MAP EL13C 0131 0124
MAF 1 E141 0183 Q207
MAR2 E14C 0192 0190
MAF2  E150 0200 0197
MAF4 E141 0204 0202 0194
MON 0000 0025
M2GL EO&R : QO3PS 00380
PTXT E3AR 0615 0620
ROOMNE EQCE 063¢ 04631
RLOOFP E32C1 Q&2 0&33
[BOOT 007D 0032 04L233
SECT QOFA - 0034 04624
SPACE  E37D OSR0 0533 0511 0508 0400 0350 0314 0302 0299 0214 0201
+ : 0172 0150 0107 0050 -
SPHIN E322 0538 0552 0531 0154 0147 014% , o
STRM 208 0400 0134 ’
STRM1 E2D2 0403 0407
TAFE Q000 0027 0378 0348
TARET  DORO 0028 0402 0394 0372 0352 0345 0319
TARBEL 0QO0Q0 0019 0410 0100 0091
TARBL  QOLE 0039
TE=ST E1CD 0243 0120
TESTO ELIS 0269 0294
TEST1 EIDB o 0271 c278
TERT: EIL1E7 0281 0287
TLOAD E217 0311 0130
TRDY EZAE 0335 0341
TRDA E22 0320 0330 0328 0323
TRDE E221 . 0321 0325
ThDO E23R 03246
TREAD EZ2BR 0318 0312 0051
TRFIN 345 0558 0497 02T1
TRUE FFFF 0015 0020
TSAVE  EzZeC 03468 0128
TUND E2&F 0353 0347
- TN EZ274 03355 0366
TUNZ E274 0356 0358
TUMNZ 2DED 02463 0361
TUNE E24L8 0330 C137
TWRIT EZ?5 03271 03672 0052
THRTO E2°B 0374 0377
TWRT1 EZAB 0302 0388
VERIFY EZDE 497 0132
YRFY1L EZ2E4 0501 0513
VRFYZ2 E2FE . 0514 0505
WAIT QOFC 033 0629 0421

ERRORE=0000
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APPENDIX B

CONSTRUCTION AND SOLDERING TIPS

Choose a well-lighted work space with enough
room to place your tools, parts, and instructions where
they will be easy to reach. if you have two light sources
that can be adjusted, this will help eliminate shadows
which interfere with seeing your work.

Familiarizé yourself with all of the general
operations to be performed. It might even heiptodo a
dry run of sorts, getting everything together and
following the procedures.

The tools you will need for each individual kit
will be listed in the assembly instructions. A basic set
would include: a low wattage soldering iron (20 watts
or less—remember, you're working with
microcomputers, not building bridges)-—-and with a
650-degree tip if you can get one; a holder which will
keep you from accidentally touching the hot tip; a pair
of wire cutters (also called dykes or side cutters,
preferably beveled so that you can cut close to the
board); a pair of needle-nose pliers; a damp sponge or
a moistened cloth to use to wipe the soldering iron’'s
tip; a magnifying glass to examine details, and a lead
former to bend leads. The latter is available at most
electronics parts houses in an inexpensive plastic
version, or you can make your own out of wood. If
you're into building lots of electronic kits, they're
worth their weight in gold.

Arrange your tools in order of their frequency of
use and orient them so they're easy to reach. Make
sure that they are clean and in good working order.

Keep your work area clean and uncluttered.

Make sure that your chair is set at a proper
height and is comfortable for your work station.

Try to keep food and drink away from your area.
Always strive for neatness and uniformity. This means
removing bits and pieces of scrap wire and solder
blobs, as you work, so they don’t become buried in
your board and short something out. Inevitably,
according to Murphy, they will sneak underneath IC
sockets and if there's a place that's hardest to getto to
fix, that's exactly where they'll lodge.
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Soldering can cause several different kinds of
problems in kit buiiding. Heat can damage the PC
board and the components, especially diodes and
transistors, or create unwanted electrical connections.
Most problems can be eliminated by using the right
soldering iron (and the right solder—rosin core, not
acid core), and by developing an efficient technique.

Parts are inserted on the component (front) side
of the board. Soldering isdone on the back side. Thisis
always a rule, unless you are specifically directed
otherwise in the assembly instructions.

If you plan on building many kits (and one
memory board can be many kits), spend the few extra
dollars to buy vyourself a quality temperature-
controlled soldering station. Spending the $30 can
save you from ruining a $200 kit.

Use only Roslin Core solder when constructing
electronic kits. Never, never, not ever use acid core—-
that’s only for pipes and sheet metal. A sclder with &
high ratio of tin to lead is important, too. 60/40 is
good—but 63/37 is better, and the difference wili
amaze you. If you can't get 63/37 at your local
electronics paris house, JADE carries it, along with
most of the other accessories you might need.

Make sure you have awell-tinned tip. Atipis well
tinned when it has a thin film of solder coating on the
surface of the iron. Oxide and resin build up as you
work with it and the bright shiny look will disappear.
That's what the wet sponge or moistened cloth is for.
The iron should be wiped clean about every ten
connections or so to get rid of that oxide and resin.
Copper-tinned iron are fairly good, but gold-coated
tips are much better.

Some DON'Ts: DON'T have any unnecessary
items at your work station. DON'T use worn or
damaged tools. NEVER solder equipment thai is
plugged in. DON'T use unknown cteaning solutions.
DON'T pull on & solder joint to see if it's good. NEVER
flip excess solder from the tip of your iron—use the
sponge or cloth. NEVER put soider on your iron and
then transfer it to a cold joint.



Heat both the component wire and the solder
pad with the tip of the iron until it looks wet or liquid.
Then touch the solder to the junction between theiron,
the pad, and the wire. When the solder melts and fiows
onto the connection, quickly remove the iron’s tip.
Allow the joint to cool without moving any of the
components. A good joint will be smooth and bright. A
bad one will be a dull lead-locking glob of solder.

Avoid using too much solderl From our
experience at repairing customer's boards, this is the
sin most often committed. If little drops of solder
appear on the opposite side of the board, you're either
using too much solder or too much heat. Be extremely
careful when you solder adjacent pads because the
heat may cause the solder to flow between them,
making a solder "bridge”. Bridges are only good for
crossing rivers—they don’t belong on electronic
boards. They make an unwanted electrical
connection.

If you do find a bridge, the best way to remove it
is to clean your iron on the dampened sponge or cloth
and then touch the bridge with the clean hot tip until it

wets and sticks to the tip. Then get rid of it.

Excess wire can be removed with diagonal
cutters. WAIT until the joint has cooled. Beware of
flying pieces of wire. Always use eye protection when
soldering or cutting wirel

After you're all done, use Freon solvent to
remove the flux. Fluxis that brown stuff that gets on the
board near your soldering joints, and it is formed of
burned resin. Not only does it ook bad (preventing
your wonderful soldering job from looking alil bright
and shiny and seeing the light of day), it can cause
electrical headaches as well, especially in higher-
frequency circuits. Not only this, but it makes it much
more difficult to find bridges and shorting flakes of
solder, since the rosin hides the solder under an
effective coverup. Leave coverups to the politicians—
clean your board.

JADE technical support people have found that
a board works about like it looks. if it's been put
together with care and good workmanship, it will work
just fine. In life, you only get out of it what you put into
it, and it works the same with electronic kits.

COMPONENT INSTALLATION

install all components in their proper location, and
if polarity is important, observe the proper markings.
The component should be installed flush with the
circuit board, unless a clearance is specifically called
for in the assembly instructions. This clearance is
usually required for hot components that might burn
or discolor the printed circuit board.

The lead should have a discernable length
extending straight from the body of the component
before beginning the bend. The componentbody shall
not be damaged nor the body-to-lead seal be damaged
by the forming operation. The component should be
centered between the bends, although this is not a
requirement. Where feasible, all forming should be
done so that the part number is visible when instailed
in the printed circuit board.

P.C. BOARD

Soldering techniques probably are the hardest to
master of any elecironic assembly technique. If you

have never soldered at all, it is probably best that you
practice on some old scrap printed circuit board
available at most electronic parts houses and surplus
shops.

For electronic assembly, always use rosin core
solder, not acid core solder. Acid core solder will
corrode, and it's impossible to stop the corrosion once
it's begun. 1t will eventually ruin the printed circuit
board.

A soldering iron of small wattage (preferably 27 to
40 watts absolute maximum), should be used. Always
keep the tip clean and free from dross (oxidized solder)
by wiping on a moistened sponge or folded up Kleenex
(moistened). Use small solder with a 60/40 ratio (60%
tin and 40% lead).

When ready to solder a joint, apply heat to the joint
first, then apply the solder to the opposite side of the
joint from the iran. (See Figure B-1). Then remove the
solder and finally the soldering iron. A good solder
joint has an even flow of solder over the entire joint. A
good joint will have a bright glistening look. A bad
solder joint, commonly called a “cold"” solder joint, will
have a dull appearance. Also, do not move the part or
the lead while the solder is cooling or a coid or
fractured solder joint will result (see Figure B-2a-c).
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Lead Forming

Lead forming is performed by grasping the body of
the part with the fingers of one hand. With the other
hand holding long-nose pliers, grasp the lead near the
body with the taper of the pliers defining the length of
lead from the body of the partto the lead. Bend the lead
with the opposite hand to form the bend asin Figure B-
3.

Apply solder to the opposite side
of the lead from the soldeéring
iron’s position. ‘

/ soldering iron /

component

Figure B-3 lllustrates lead
forming techniques.

Figure B-1 Niustrates proper
soldering techniques

The fillet is well-formed. It is
concave and well above the
surface of the pad.

7|

fillet radius:

solder

lead

Figure B-2 (a) Iustrates an
Optimum Solder Joint
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PARTS LIST FUR SADE BIG 2 Lru - REVISION ¢ BOARD

Ltem Qty/ Jade Part No. Description
No Assy e
, e — . —

1 1 CPU-30200D Manual, Big Z Revision C
2 1 CPU~30200B PC Board, Big Z Revision C, 2/4 MHz
3 1 ICM~Z80A Microprocessor IC, Z80A, 4MHz - Ulé
4 1 1Cs-8251 USART, 8251 - U3
5 1 ICS-MC14411 | Baud Rate Generator, MCl44ll - U2
6 9 ICT-N8T97 Hex TS Buffer, 8T97/74367/8097/74L8367 - U6,17,25,29,35~ 39
7 2 ICM—-DM8131N 6-Bit Comparator, DM8131 - U24, 34
8 3 ICT-7475 Quad Latch, 7475/74LS75 - U040, 26, 27
9 2 ICT~7474 Dual D Flipflop, 7474/74LS74 ~ Ull, 20
10 1 ICT-74121 One~-shot, 74121/741LS121 - U5
11 1 ICT-7432 Quad 2-input OR, 7432/741832 - Ul4
12 2 ICT~7400 Quad 2-input NAND, 7400/74LS00 - Ul0, 22
13 2 ICT-7408 Quad 2-input AND, 7408/74LS08 — U7, 4l
14 1 1CT~7410 Triple 3-input NAND, 7410/74LS810 - U4
15 1 ICT-7402 Quad 2-input NOR, 7402/74L502 — U8
16 4 1CT-7404 Hex Inverter, 7404/74LS04 - U15, 18, 21,
17 1 ICT-1488 RS232 Driver, MC1488/75188 - Ul2
18 1 ICT-1489 R5232 Receiver, MC1489/75189 - U9
19 1 ICL~LM7805 +5V Regulatoxr, LM340T5/7805 — VR4
20 1 ICL-LM7812 +12V Regulator, LM340T12/7812 - VR3
21 1 ICL~1M7905 -5V Regulator, LM320T5/7905 - VRI
22 1 ICL-1M7912 ~12V Regulatoxr, LM320T12/7912 - VR2
23 1 ‘CRY-040 Crystal, 4.0000 MHz ~ Y1
24 1 CRY-018L Crystal, 1.8432 MHz -~ Y2
25 1 SKL~4001 Socket, 40-pin low profiie
26 1 SKL—-2801 Socket, 28-pin low profile
27 2 SKL~2401 Socket, 24~-pin low profile
28 18 SKL-1601 Socket, 16-pin low profile
29 16 SKL~1401 Socket, l4-pin low profile
30 3 SWD-108 DIP Switch, 8-position - Ul,
31 1 SWX~-101 Switch, SPDT low profile, T-U-V switch
32 3 RCD-16154.7K Re51stor Pack, l5-resistoxr, l6-pin 4.7K pullups - U28, 31
33 7 RCQ~4 . 70K Resigtor, 4.7K Y~watt - RI, 7, 8, 9, :
34 1 RCQ-330.0 Resistor, 330 ohm, %watt - RS
35 3 RCQ-1.0K Resistor, 1K, %-watt - R4,
16 1 RCQ-2.70K Resistor, 2.7K % watt — R2
V7 1 RCQ-22.0M Resistor, 22 Meg, Y%-watt — R6
18 1 RCQ-6.80K Resistor, 6.8K, % watt - R12
19 15 CAD~104P500 Capacitor, disk ceramic, 0.luf - Cl-15
10 1 CAA-101M639 | Capacitor, 100uf axial electrolytic/50-100uf - C22
i1 3 CAD-102P500 | Capaciter, disk ceramic, 0.00luf - C23, 26, 27
12 2 CAD-101P500 | Capacitor, 10Opf mica - C24, C25
3 6 CAT-15P250 Capacitor, tantalum, l.5uf/1.5-3.3uf - Cl6-21
4 1 HDH-36100 Heat Sink, AHM, TO0-220 style (use at VR4)
5 4 - - - Screws, 6-32 x L"
-6 4 - - - = Nuts, Hex, #6
7 4 —-—— - Washers, Lock, #6

Last U Number = U4l

Last R Number = Rl4

Last C Numbexr = C27

Last Y Number = Y2

Last V Number = VR4
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JADE COMPUTER PROLUCTS

ENGINEERING PRQDUCT—lMPRUVEMENT BULLETIN - CPU-3020!

BIG Z CPU CARD - ECN 1{1 2 December, 1980

Problem: Erratic reset operation.

Symgtomg:\The CPU fails to reset reliably when the reset line is pulled low, although
it will reset properly on power-on.

Cause: Excessive time constant on RC network om input to IC U2l, pin 1 (reset
buffer). The time constant of the power—on/reset network is approximately
0.9 seconds 4P0 milliseconds). This delay is required for opération with
front-panel type systems, but it is lengthy for turnkey systems using an
on-buard EPROM monitor. The specification for the Z80 CPU is a minimum of
4 clock cyeles.

Remove €22, a 100 microfarad electrolytic capacitor, and install a 1 to 10
microfarad tantalum capacitor in its place. The lower value capacitor may
cause the board to fail to reset when doing a pawer—on without strikimg the
reset switch on the mainframe. If this 1s experienced, the valu_e of C22
should be increased, up to 22 microfarads. The optimum value may be féund

for =ach particular system by experimentation.






JADLE COMPUTER PRODUCTS

ENGINEERING PRODUCI-IMPROVEMENT BULLETIN - CPU-30201
B1G Z CPU CARD - ECN 1§42 2 December, 1980
Problem: Timiug Problems Associated with Status Signal Delay.

Symptoms: The CPU card fails to operate with some dynamic memory cards at 4 MHz,
and operates erratically with some disk controller cards at all operating
clock rates. :

Cause : In un attempt tu make the BIG Z CPU as versatile as possible, it was
designed to operate with a front panel board of the Imsai type. This
requires latching the status signals sWO*, sMEMR and sINP. This latching
is done by IC U40, a 7475/74LS75 1C, clocked by the signal pSYNCH. The

manual fails to mention that this takes the CPU board out of IEEE timing

specification.

Cure: Remove IC U40 and install a 16-pin dip header with jumpers installed between
pins 2/16, 3/15, 6/10 and 7/9. This removes the latch and does not

introduce a pSYNCH delay for these signals.

Inter—card Compatibility:

The above modification must be done to allow the BIG Z CPU to opexate with
an S.D. Systu;s Expandoram I1I at elther 2 or 4 MHz. It must be dome teo
ensure‘reliable operation with the JADE Double D Disk Contrbller, and other
types of disk controller cards (not requlred for any S.D. Systems disk‘

controller or for the Expandoram I when operated at 2 Miz.






JADE COMPUTLR £RODUCTS
ENGINEERING PROLUCT-IMPROVEMENT BULLETIN -~ CpU-30201

BIG Z €PU CARD - ECN 103 2 Decewmber, 1980
Revision C level, manufacturing level 5 and above

Problem: Owner's wanual errata

Checkout Procedures & Troubleshouting Tips — page 14.

Lo parayraph 10, step 1, it is stated that pins 1-5 and 30-40 as well
as the data pins on the Z80 should show high during reset. In actuallty,
they are tri-stuted, and the more sophisticated logic prubes, as well as
vscilloscopes, will show them as somewhere in the indeterminate TAnge -

In step 2, it is stated (incorrectly) that pin 24 of the 280 should be
low. 1In reality, it should be high unless you have selected the EPROM
wait state option or installed the Ml walt state option, in which case

it will be high with low-going pulses. 1In the same step it is stated
that pin 27 (Ml*) of the Z80 should be low. In reality, it will be

high with low-golng pulses. The above instructions were intended for
those people with primitive logic probes, and they are correct as stated;
however, the munual should be changed to reflect a more accurate state

of affalrs for those people who have oscilloscopes or newer types of
logic probes.

EPROM Tables - pages 17 & 18

Although it is not specifically stated in the manual, the purpose of the
Xes is to indicate a switch CLOSED position, or ON position. A properxly
installed switch will have its 1 position facing the S100 bus. The tables
are correct if the switch positions marked X are closed.

NOTE however, the function of switch positions 6, 7 and 8. These switches
are for the purpose of making the EPROM slot as versatile as possible.

Switch 8 routes Address Line AlD to one input to the comparator 8131 at

U34, as well as one side of switch U33, position 7. If switches 7 and 8

are both closed, the effect 18 to ground AlQO, preventing it from ever going
high. This 1s neither very effective, noxr particularly good for the Z80

CPU chip. 1If you are wanting to compare AlO to a zero condition, turn switch
position 8 ON, turn switch position 7 OFF (removing the ground from AlQ), and
turn switch position 6 ON, grounding the B-side input to the comparator and
forcing a comparison to a ZERO state. Conversely, if you want to compare AlQ
to a high or 1 state, turn switch 8 ON, turn switch 7 OFF and turn switch 6
OFF. The pullup resistor will then pull the B-side comparator input corres-
ponding to AlO high, forcing a cowparison equal when Al0 goes to a high or 1
state. To ignure the state of AlO, turm switch 8 OFF, and turn switches 7
and 6 both ON. Reler to the schematics for un understanding of this.

Monitor Listing —~ The monitor program listing has been upgraded to remove a
few bugs in the original. A new revised listing is available for $15 from
JADLE.

Schematic - despite customer calls to the contrary, there are only 2 minor
errors in the schematic diagram. Erxrror 1l: the arrow on the data-out bufters
U25 and U3/ 1s shown pointing the wrong way—-picky, picky. Error 2: (this






LCN 1S, pape

one should cause problems only to those engineering types who attempt to do
things from the schematic rather than following the written instructions.
On page 2 of the schematic, the labels are reversed on the jumper leading
from +12V to pin 19 of the EPROM slot. The +12V side is labeled M, where
it should properly be labeled F, and likewise, the EPROM side of the jumper
is lubeled ¥ where it should correctly be labeled M. All instructions for
installing the different types of EPROMS as listed in the OPTIONS section
of the manual are correct. Follow the instructions.

Uptions Section — pages 10 and 11

a) 27083-type EPROM - all instructions are correct,
b) 2716 T1 (tri-voltage) type EPROM:

Step 4, which reads "Set switches 1 and 7 on U33 to ON" applies to
revision A and B level boards only~-for a C-level revision
step 4 should read: "Set switches 6 and 7 on U33 to ON."

c) 2716 single~voltage EPROM:

Step 7, which reads "Set switches 1 and 7 on U33 to ON" applies to
revision A and B level boaxds only--for a C-level revision
board, step 7 should read "Set switches 6 and 7 on U33 to ON."

Step 8, which reads "Set switch 8 on U33 to ON" should read "'Set switch
8 on U33 to OFF. (typographic error.)

d) 2732-type EPROM: :

step 8, which reads "Set switch 1, 2 and 7 on U33 to ON" applies to
revision A and B level beards only-—-for a C level revision
board, step 8 should read: "Set switches 3, 6 and 7 on U313

to ON. )
e) Under Option 2--Ml Wait State Opticn, there is a printer's error im step 2.
Step 2 should read: "Unstall a jumper from R to P (not F). Delete step 3.
f) Disregard Option 3 entirely--this ROM is no longer available.

A very careful review of the manual by the JADE Engineering Staff has determined that
these are the only cxisting erroxs 1n the Big Z CPU Manual. Future printings should
incorporate these changes.
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BIG Z CPU CARD - ECN 194

Problem: The CPU will not respond through the serial port at 4 MHz, although it
operates reliably at 2 MHz.

Sywptoms : The serial port throws garbage on the screen, or it falls to operate
entirely.

Cause: Installation of incorrect USART chip (8251)
We have encountered problems, primarily with customers who have purchased
bare boards but with some kit customers us well, with the USART installed
at Ul. 1If the USART is not specifically rated to operate at 4 MHz, it
usually won't. This holds especially txue for some particular brands of
8251 USARYT. Alsu, we have seen earlier types of 8251 USART, purchased on
the surplus market, installed. The earlier 825ls were very unreliable,
especially at higher clock rates, and some brands of 8251s of the newer
version are very erratic at high clock rates.

Cure: Install a B-type USART, specifically rated at 4 MHz operation.

Alternate:

Install ECN 1#5 (USART Wait State).
(The above solution is not the preferable one!)
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