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SECTION ONE
HOW TO USE THIS MANUAL

Z-SCAN 8000, a Zilog Stand-Alone Circuit Analyzer, 1is a free-standing
peripheral unit used for the design, debugging, and testing of equipment based
on Zilog's 78001 and Z8002 16-bit microprocessor. Because different users of
the Z-SCAN 8000 have varying backgrounds or needs, various approaches to
using this manual are suggested.

Writing conventions used throughout this manual:

1. The complement of a signal is specified by a dash (-
name, e.g., ABC- specifies that ABC is active low (

) following the signal
ABC)

2. The capital letter in each screen and/or command name indicates the key
used to access each CRT terminal display.

3. Underscores used within text represent exactly how these items appear on

the Z-SCAN terminal screen displays.

Important Notations: Three levels of notation are used throughout this manual
to bring attention to specific information and safety precautions. The three
levels of notation and their purposes are:

NOTE Calls attention to specific points of technical
or procedural importance.

CAUTION Calls attention to conditions that could cause
possible damage to equipment or facilities.

WARNING Calls attention to conditions that could cause
serious injury to personnel.
Suggested Reading Sequences

A. All users:

1. Read Section 3, Unpacking, Installation and Checkout, for special
instructions and safety procedures.

2. Continue to those items below that are applicable to your situation
and system configuration.

B. New Users Unfamiliar with Z-SCAN:

1. Read Section 2, General Description for an overview and glimpse of the
features and capabilities of Z-SCAN.
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5.

Read Section 3 and perform the installation and checkout procedures
applicable to your system configuration. All users should work from
Sections 3.1 through 3.6. Users with a host system, see items E and
F.

Read Section 4, Z-SCAN Monitor Tutorial and then work through the
appropriate tutorial for your system configuration. The 78002 and
78001 tutorials are designed to accomplish two major tasks:

a, Familiarize the user with the functions and capabilities of
Z-SCAN.

b. Assure that all Z-SCAN functions operate properly.

Read Section 6, Monitor Software Description, for more detailed
information on commands and displays.

Continue to those items below that are best suited to your needs.

C. Users Familiar with Z-SCAN:

1.

2.

3.

Review Section 4 and work through the appropriate tutorial for your
system configuration.

See Section 6, Monitor Software Description for more detailed
information on commands and displays.

Continue to any of the following items that best suit your needs.

D. Users With a Target System:

1.

2.

Complete all items from either B or C above.

Read Section 5 for the target system connections and supporting
information that describes how the Z-SCAN 8000 interacts with the
target during debugging.

E. Users with Z-SCAN and a Host System:

5.

5/27/81

Complete all items from either B or C above.

If your Z-SCAN configuration includes a target system, complete item 2
of D above.

Complete Section 3.7 which describes how to connect a host system to
Z-SCAN and initialize Monitor mode and Transparent mode.

Read Section 4, Z-SCAN Monitor Tutorials, and then work through the
appropriate tutorial for your system configuration. Section 4.6 of
the 78002 tutorial and Section 4.8 of the Z8001 tutorial describe the
downloading facility used by a host system.

If you have a non-Zilog host system, see F below.
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F. Users With a Non-Zilog Host System

Z-SCAN is able to communicate with any system that supports asynchronous
serial communication.

1. Complete all items from either B or C above.

2, If your Z-SCAN system configuration includes a target system, complete'
item 2 of D above.

]
3. Complete section 3.7 which describes how to connect a host system and

initialize Monitor mode and Transparent mode.
» 4, If your host already supports 7Z-SCAN's downloading facility, you can

familiarize yourself with its operation (Section 4.6 of the 78002
tutorial and Section 4.8 of the 78001 tutorial).

5. If your host does not support downloading, Section 7, Interface to

Non-Zilog Host, contains the information needed to write the required
host resident utility program.
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SECTION TWO

GENERAL DESCRIPTION

- 2.1 INTRODUCTION

Z-SCAN 8000, the Zilog Stand-Alone In-Circuit Analyzer, is a free-standing pe-
ripheral unit that emulates Zilog's 78001 and 78002 16-bit microprocessors.

These are MOS/LSI, register-oriented CPUs designed for general-purpose appli-
cations. Features of the 78000 CPUs include:

e Available as 40-pin nonsegmented version (Z8002) or 48-pin segmented ver-
sion (Z8001)

® 110 instruction types

Eight addressing modes

64-kilobyte (Z8002) or 8-megabyte (Z8001) addressing capability in each of

the six address spaces

Synchronous and asynchronous interrupts

Automatic dynamic RAM refresh

Single +5 V dc power supply

Single-phase clock

Advanced instructions, such as hardware signed multiplication and signed

division, for both 16-bit and 32-bit words '

The 78000 CPU Technical Manual (document #00-2010-C) gives a detailed descrip-
tion of 78000 CPU architecture and applications.

The Z-SCAN 8000 can operate with Zilog's family of development hosts by inter-

facing to the host and a CRT terminal via two RS-232C serial ports. Because it
employs a standard serial interface, Z-SCAN can be used with any software host
system that runs a cross assembler or cross compiler capable of generating
78000 code. Z-SCAN supports the development and testing of this code. Z-SCAN
communicates with a host system through a standard serial format that
requires only simple download and upload utilities in the host system. For
PROM-based target systems, Z-SCAN can operate as a stand-alone unit with a CRT
terminal because the monitor and debug software are EPROM resident.

In keeping with Zilog's design philosophy of separating a development system
into two identifiable units (the software host and an emulation peripheral),
the Z-SCAN fits into three environments.

® As a peripheral to Zilog's Z-LAB 8000, PDS 8000 and ZDS-1 series of
development systems, the Z-SCAN 8000 completes the Zilog development
support package for the 78001 and Z8002 microprocessors:

e As a peripheral to any development host capable of compiling or assembling
/8000 code, the Z-SCAN 8000 offers a low-cost emulation capability, which
precludes substantial reinvestment in a software host system.

e As a stand-alone in-circuit emulator operating with a CRT terminal, the

Z-SCAN 8000 provides simple testing and debugging capability for PROM-
based target systems. '
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2.2 SYSTEM FEATURES

User Interface. Instead of a line-oriented interface, the Z-SCAN 8000
incorporates a two-dimensional, screen-oriented user interface, which makes
it easy to use. A choice of screen erase, line erase and cursor addressing
sequences is provided, allowing most popular terminals to be used with Z-SCAN.

The object of the user interface is to provide a screen format with a menu-
like approach, which directs the user through the operations of the emulator.
At all times, the Z-SCAN 8000 displays information about system parameters,
system resources, current execution, and error messages. This feature keeps
the user informed of the status of the debug process. When the system is
turned on, a bootstrap routine sets the baud rate and produces a display,
which informs the user of the unit's configuration and requests the user to
define set-up parameters. A menu of display choices offers the user various
system capabilities:

e The Memory io screen display shows the various memory and I/0 manlpulatlon
commands that give the user access to the target system.

® The Resources screen display presents the full range of arguments applic-
able to target system emulation.

@ The Execution screen display lists all the commands and parameters neces-
sary for emulation.

® The Trace subscreen presents a disassembled listing of each instruction exe-
cuted during an emulation.

Execution of specific Z-SCAN monitor commands is always possible, and inform-
ation on other relevant system parameters and resources is always displayed.

This highly interactive user interface makes it possible to use the Z-SCAN
8000 without frequent reference to the operating manual.

Shadow Memory. Although the Z-SCAN system uses a single CPU for both monitor
and emulation functions, no restrictions are placed on the size of the target
system memory. This is because the entire Z-SCAN monitor resides in Z-SCAN
PROM (shadow) memory and therefore does not use the target system memory space
or addresses.

Hardware Trigger. The Z-SCAN 8000 offers the versatility of setting break-
points in either or both of two fields: the address/data field and the
control/status field. A pass counter can be set from 0 to a maximum of 255
counts to allow multiple-pass triggering. In addition, Z-SCAN 8000 can also
be set to break on instruction fetches only (single-step execution) or, by
using a pass counter, can be set for a maximum of 250 counts to allow
triggering on multiple instruction fetches (multi-step execution).

The breakpoint logic has two operating modes. In the first, the address/data
field and the control/status field must simultaneously match the programmed
breakpoint condition to terminate an emulation. The second mode allows either
an address/data match or a control/status match to terminate an emulation.
This mode can be used to terminate emulation when either of two conditions is
detected during an emulation, for example, execution of an instruction at a
particular address or acknowledgement of an interrupt. This feature, when
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combined with the multi-step mechanism, allows a break to be programmed on
either of two target bus conditions or, if those conditions do not occur,
after a set number of instruction fetches.

Mappable Memory. The Z-SCAN 8000 offers a 4K word (8192 bytes) block of
high-speed static RAM. This block simulates a target system memory block,
which typically is ROM. No wait states are required at 4 MHz. This block is
mappable anywhere in the 78000 address space and can be specified to respond
to any combination of normal code, normal data, normal stack, system code,
system data or system stack accesses. Mapping must be done on 4K word bound-
aries only, and the entire block can be protected against illegal emulation
memory writes, causing the emulation to either terminate or continue,
depending on user options. When a break results from a write protect viola-

tion, an error message appears on the CRT display informing the user of an

illegal write.

Memory Peek. The Z-SCAN 8000 has a software feature that displays the con-
tents of three 4-word areas of target memory. The display is updated every
time an emulation terminates and it supplements the information displayed in
the register contents. The three areas displayed, can be at any address in
any memory space (system code, normal data, etc.). In addition, the Trace
screen displays the data at the top of normal and system stacks.

Wait States. Under software control, Z-SCAN can insert zero to eight wait
states in each bus transaction.

2.3 Z-SCAN 8000 SPECIFICATIONS

Processors: ’ Nonsegmented 40-pin Z8002 CPU or segmented 48—pin
78001 CPU )

Clock Rate: 3.3 MHz (internal), 500 kHz to 4.0 MHz (external)

1/0: Two RS-232C serial ports for terminal and host

CRT Terminal: A choice of various CRT terminals (see Table 6.6)

Baud Rate: Automatically adjusted from 50 to 19.2K per baud set

on the terminal

Mappable Memory: 4096 x 16 static RAM (no wait states at &4 MHz when
Z-SCAN is operating using an external user clock)

Breakpoint: Address, data, control, address and control, data and
control, instruction fetchs; or a combination of in-
struction fetch and any field argument. The address -
field on the 78001 may be offset, segment or segment
and offset.

Emulator Input Reset (RESET-), data strobe, (DS-), non-maskable
Loading interrupt (NMI-), vectored interrupt (VI-), non-
vectored interrupt (NVI-), segment trap (SEGT-): one
low-power Schottky transistor-to-transistor logic
{LS-TTL) load plus 10k pullup plus 30 pF max.
All others: one LS-TTL load plus 30pF max.
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Emulator Output Driven by LS-TTL buffer with 33 ohm series termination
Drive:

Cables:
- 78002 Emulator 18 inches
Cable
78001 Emulator 18 inches
Cable
Terminal Cable: 48 inches ' _
Front Panel: TARGET/MONITOR toggle switch, RESET and NMI momentary
' switches, POWER rocker switch with indicator.
40-pin connector, 3M type 3495 (Z8002)
48-pin connector, 3M type 3496 (Z8001)

Rear Panel: BNC connector for pulse output, standard LS-TTL level
2x25 pin connectors, 3M type 3483 (terminal and host)
3-pin power connector
1-1/4 in. fuseholder, screwdriver-release type
115/220 voltage selection slide switch

Power: 180-264V ac or 90-130V ac switch selectable; 47-63 Hz;
60 VA max.

Fuse: 1—1/4 in. antisurge, 3 A (120 V), 1.5A (220 V)

Dimensions: 4 in., (10.2 cm) (H) x 17.5 in. (44, 5 cm) (W) x
14.5 in. (36.8 cm) (D)

Environmental: Operates at 10°C to 50°C:
relative humidity 10% to 90%

Unit Weight: 25 pounds

Shipping Weight: ‘ 30 pounds

2.4 ORDERING INFORMATION

05-0103-01 Z-SCAN 8000 Emulator (Supports 28001 and.ZBOOZ Emula-
tion and Control)
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2.5 RECOMMENDED SYSTEMS FOR USE WITH Z-SCAN 8000

Model

ZDS-1/25,
1/40

PDS 8000,
Models 10,
15, 30, 35

Z-LAB 8000

Description

Zilog Development Systems,
Floppy-based

Zilog Product Development Systems,
Floppy and Hard Disk

Development Station

Prerequisite

728000 Software
Development
Package

28000 Software
Development
Package

None
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SECTION THREE
UNPACKING, INSTALLATION AND CHECKOUT
3.1 INTRODUCTION

This section contains instructions for unpacking, installing, checking, and
verifying a Z-SCAN unit. The latter part of the section describes the set-up
and initialization of a link between the 7Z-SCAN and a host system. A trouble
shooting guide is also included to help users. Refer to Section Five for the
target system connection and verification procedures.

All Z-SCAN 8000 shipments include factory-selected 6MHz 7Z8001A CPU and 78002A
CPU components. The performance is impaired if standard speed 4MHz parts are
used., Although the Z-SCAN 8000 can be operated using either the Z8001A CPU
or the Z8002A CPl, the original design permitted only one CPU to be installed
on the PC Board at a time. As a convenience upgrade, Z-SCAN boards have been
updated to allow both CPU's (78001 and 78002) to be resident at the same time.
Section 3.9 lists the procedures necessary to change CPU's, especially helpful
to those user's with the early Z-SCAN design. For those user's with both
CPU's resident on the PC bhoard, refer to Section 3.10 which gives information
on rearranging jumpers to access either the 78001 or the 78002 CPU.

The following procedures should be followed only if there is no indication of
damage. If any damage is detected, installation of the equipment should be
immediately suspended and a 7Zilog field service representative should be
contacted.

Three levels of important notations appear within this section to bring
attention to specific information and safety precautions. These notations and
their purposes are:

NOTE Calls attention to specific points of technical
or procedural importance.

CAUTION Calls attention to conditions that could cause
possible damage to equipment or facilities.

WARNING Calls attention to conditions that could cause
serious injury to personnel.

3.2 UNPACKING
Every 7-SCAN 8000 system is fully inspected and tested before shipment to
ensure that it meets specifications. All equipment is packaged for safe
transit under normal freight-handling conditions and should arrive ready to be
installed. Before unpacking the system, inspect the shipping container for
siagns of possible damage to the unit during transit. If shippina damage is
suspected, claims with the freight carrier should be filed immediately.
To unpack the system, the following steps should be taken:

1. Open top end of box and remove packing.

2. Lift system out nf the carton and remove polyethylene plastic covering.
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3. Locate the packing list, cables, and accessories and check to see that all
items on the packing list are accounted for.

4. Replace all packing in the shipping container and store the container
until the unit has been checked out and is considered operational, or if
possible, keep all packing material for future use (see Section 3.2.1).

5. Inspect the Z-SCAN unit for external damage, such as dents, broken
switches or loose connections. Any sound of loose items inside the
cabinet is evidence of damage. If damage is evident or suspected, make no
further attempt to operate the system.

If there is no damage a unit checkout followed by a system setup and
checkout (see sections 3.5 and 3.6) should be performed without the target
or host system.

3.2.1 Reshipment or Relocation

The packing material has been specially tested to protect Z-SCAN for shipment,
therefore the packing boxes and materials should be retained after unpacking.

--NOTE--

Refer to Section 5.2.4, Care of the Emulator Cable, before
disconnecting or relocating the Z-SCAN system.

Repack the Z-SCAN equipment in the original packing material for reshipment.

3.3 Z-SCAN 8000 POWER CONNECTION

Connecting power to a Z-SCAN 8000 is the same regardless of whether the system
will be used as a 78001 or a 78002 system. Special consideration must be
given, however, to the power cord used for Z-SCAN, especially if the system
is to be used in countries outside United States. See Section 3.3.1 for
information regarding Z-SCAN's power cord for U.S. usage, or Section 3.3.2
for information on Z-SCAN's special power cord to be used in all foreign
countries,

--WARNINGS--

a. The Z-SCAN 8000 must be operated with a three-wire
grounded power system. Do not use a two-wire power
system, as this can damage the Z-SCAN unit and
poses a safety hazard to operators and maintenance

personnel.

b. The top cover of the unit must not be removed while
the unit is connected to a power receptacle.
Hazardous voltages exist around the power
transformer, the fuse and the power switch. These
areas are shown in Figures 3-1 and 3-2.
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Power Transformer —==

Figure 3-1. High Voltage Areas - Rear

- Power Switch

Figure 3-2. High Voltage Areas - Front
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Power Up Sequence

1.

Turn the red power switch on the Z-SCAN front panel to the OFF position.

Figure 3-3 illustrates the switches and connections on the Z-SCAN front
panel,

Rocker Switch

for POWER
Lights up L RESET
Two Position ,
RED when ON 78001 28002  TARGET/MONITOR priteh  Momentary
Pin 1 Pin 1 Switch . N?Ih ction
witc

D\

i

Figure 3-3. Z-SCAN Front Panel

Locate the 115/220 voltage selection switch on the Z-SCAN rear panel and
verify that it is set correctly for -the electrical power source to be
connected to the Z-SCAN system. Refer to Figure 3-4 for the approximate
location of the voltage selection switch.

Locate the correct power cord for your country, and discard the other one.
Two power cords are included in Z-SCAN 8000 shipments: the power cord to
be used in the United States is shipped completely assembled (see Section
3.3.1); the power cord shipped without a plug is to be used in countries
outside the United States. Refer to Section 3.3.2 for the instructions to
attach a three-wire grounded power plug to this cord.
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3.3.1 U.S. Power Cord

The U.S. power cord meets the U.S5. National Electrial and Manufacturing
requlations and is suitable for use in the United States only. This power
cord is identified by the molded plug attached to the cord and is ready to be
connected to the Z-SCAN unit. Figure 3-4 identifies the location for the
power connection on Z-SCAN's rear panel.

--WARNING--
Do not use the U.S. power cord in any other country as it
could damage the Z-SCAN system and pose a safety hazard to

operators and maintenance personnel.

Should Z-SCAN's power cord for U.S. usage at any time require a new plug, be
sure that the new plug is a three-wire plug and that it is properly grounded.

Voltage
Selection
Switch
Power
Connection

Figure 3-4. Z-SCAN Rear Panel
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3.3.2 Power Cord for Other Countries
--WARNING--
The Z-SCAN unit must be safety grounded (earthed).
The power cord for countries outside the United States is shipped without a

plug attached. Use the following instructions to connect a plug:

Connecting a Three-wire Plug
for
Usage In All Countries Except
the United States

The wires in European power cable (mains lead) are colored in
accordance with the following code:

e Green and Yellow - Earth (safety grounded)
e Blue - Neutral
e Brown - Live

Since these colors might not correspond with the colored markings
identifying the terminals in your plug, connect as indicated in
Table 3-1.

Table 3-1. Cable Leads to Connector Terminal Interconnections

Cable Lead : Connector Terminals:
(Wire Color) Use Marking or Color
1. Green and yellow Ground (Earth) E or Earth Green or

Yellow and Green

2. Blue Neutral N Black

3. Brown Live L Red
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3.4 Z-SCAN UNIT OPERATIONAL CHECK

It is important that following the unpacking and installation of the proper
power cord to the Z-SCAN unit, all users perform the following initial check
of the Z-SCAN unit. These procedures determine if your Z-SCAN unit is
operational and must be done before connecting the CRT terminal to Z-SCAN or

before changing the CPU to the 78002 CPU.

--NOTE--

If during the unpacking the Z-SCAN unit appeared undamaged and the
power cord installation has been successfully completed, this
procedure must be attempted before requesting repair service.

1. Set the voltage selection switch (rear panel of Z-SCAN) to the proper
setting for your facility. The two settings on Z-SCAN's voltage selec-
tion switch are 115 and 230. See Figure 3-4, Z-SCAN Rear Panel.

2. Power up Z-SCAN by pushing the red rocker-type switch on the front left
panel to the POWER position. This turns the electrical power on to the
Z-SCAN unit. See Figure 3-3, Z-SCAN Front Panel.

3. Make sure that the red indicator in Z-SCAN's power switch is illuminated.

4., Make sure that the Z-SCAN cooling fan is running; do not block the fan
exhaust area with cables, books, prints, etc.

5. Place the front panel TARGET/MONITOR switch in the MONITOR position. This
is a two-position switch; the "up" position is used for Target mode
operations, and the '"down" position is used for Monitor mode operations.

6. Verify that the two other front-panel switches (to the right of the
TARGET/MONITOR switch) toggle correctly. These toggle switches are the
RESET switch and the NMI switch, Push up on each switch to toggle
it. When released the switches should return to their original posit-
ions.

7. Turn the power switch to the OFF position.
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3.5 Z-SCAN 8000 AND CRT TERMINAL CONNECTION , <

N
Three ribbon cables are included with Z-SCAN as follows:
o A 25-pin terminal cable, 1-1/4" (3.2 cm) wide with identical 25-pin
connectors at each end
o A 48-pin emulator cable for the Z8001, 2-1/2" (6.5 cm) wide
o A 40-pin emulator cable for the 78002, 2" (5.2 cm) wide
1. Select the terminal cable. -
2. Connect one end of the terminal cable to the Z-SCAN rear panel RS-232
connector labeled "terminal." Figure 3-5 illustrates the connecting areas
for the CRT terminal and Z-SCAN 8000 (stand-alone configuration). “
, CAUTION =1 P
PULSE 120/220v ..| ‘i—ggﬂﬁﬁw
BREAK O
B FUSE
P Z-SCAN
I — 8000  PONERCORD
TERMINAL HOST
<
RS-232C
NOTE:
pancl of she.A0M 31 BAUD
minats may ditrer.  RATE
[oom] ] [ .
MODEM EXTENSION ~ MODEM
TERMINAL >
Figure 3-5. Z-SCAN Unit and Terminal Connections‘
(Stand-Alone Configuration)
N
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3.

Connect the other end of the terminal cable to the main port connector on
the rear panel of the CRT terminal. This socket is labeled "MODEM" on
most types of terminals.

--NOTE--

Other CRT terminal connectors for printers or auxillary
equipment are not used by Z-SCAN.

Verify that the Z-SCAN 8000 and the CRT terminal are connected to a
working power outlet. DO NOT TURN ON EITHER UNIT AT THIS TIME,

Ensure that the CRT terminal is set to a baud rate supported by the
Z-SCAN, Table 3-2 lists supported speeds. Appendix A gives details of
specific terminals. A baud rate of 9600 is recommended for most appli-
cations.,

Power up the CRT terminal only. A cursor should appear at top left of the
CRT display shortly after power up.

Depress the Cap Lock Key and ensure that the CRT terminal is in Cap Lock
Mode (this is optional and not required for Z-SCAN systems operating under
Monitor Version 3.1 or higher).

Turn the CRT terminal power switch to OFF.
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3.6 Z-SCAN 8000 VERIFICATION

It is assumed that all previous procedures have been correctly performed up
to this point. Begin the follow1ng procedures with both the Z-SCAN unit and
the CRT terminal turned OFF.

A. CRT Terminal Power Up and Setting the Hardware Baud Rate.

1.

2.

Power up the CRT terminal connected to Z-SCAN. A cursor should appear
at the top left of the CRT display about 10 seconds after power up.

Make sure that the cursor is displayed on the CRT terminal. If the
cursor does not appear, refer to the Troubleshooting Guide at the end
of this section.

Ensure that the terminal is set to a baud rate supported by the
Z-SCAN. Table 3-2 lists supported speeds. Appendix A gives details
of specific terminals. A baud rate of 9600 is recommended for most
applications.

Make sure that the terminal is in CAP Lock mode (not required for
Monitor version 3.1 or higher).

Table 3-2. ADM 31 Baud Rates Supported by Z-SCAN

‘ ADM 31
Baud Rate Switch Setting
75 1
110 2
134.5 3
150 4
300 : 5
600 6
1200 7
1800 8
2400 10
4800 12
9600 14

B. Z-SCAN Unit Power Up and Power Check

1.

2.

8/13/81

Power up Z-SCAN by turning the red rocker-type switch on the front
left panel to the POWER position,

Make sure that red indicator in 7-SCAN's power switch is illuminated.
This tells you that the Z-SCAN unit is turned on, and that power is
being received from the power outlet.

Make sure that the Z-SCAN coolinag fan is running énd that the fan

exhaust area is kept clear.
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Power Up Sequence

1. Turn the red power switch on the Z-SCAN front panel to the OFF position.
Figure 3-3 illustrates the switches and connections on the Z-SCAN front
panel.

Rocker Switch

for POWER
RESQCEEnUSN Two Position ‘§S§Egh Momentar
28001 78002  TARGET/MONITOR hary
Pin 1 Pin 1 Switch . N?Ih Action
wltcC

ME z5CAN  BOOD

Figure 3-3. Z-SCAN Front Panel

2. Locate the 115/220 voltage selection switch on the Z-SCAN rear panel and
verify that it is set correctly for the electrical power source to be
connected to the Z-SCAN system. Refer to Figure 3-4 for the approximate
location of the voltage selection switch.

3. Locate the correct power cord for your country, and discard the other one.
Two power cords are included in Z-SCAN 8000 shipments: the power cord to
be used in the United States is shipped completely assembled (see Section
3.3.1); the power cord shipped without a plug is to be used in countries
outside the United States. Refer to Section 3.3.2 for the instructions to
attach a three-wire grounded power plug to this cord.
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Figure 4-1. Lear Siegler ADM 31 Keyboard Layout

An upgrade of Z-SCAN's Monitor (version 3.1) permits both upper and lower case
terminal input to Z-SCAN.

NOTE

Z-SCAN Monitor Version 3.0 ignores lower case letters
except in file names for Load/Send. The cap lock key on
the Lear Siegler ADM31 must be illuminated. Monitor
Version 3.1 and higher allow both upper and lower case
letters for use on commands and the cap lock is no longer
required.

Certain key symbols are set in boldface in the tutorial to aid in identifying
error recovery points, (as described in Section 4.4.1). Enter these keys as
you would normally.

Table 4-2 describes the four operations possible with the Z-SCAN front panel

switches. Section 5.3 describes the effects of the TARGET/MONITOR, RESET and
NMI switches.
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3.7 Z-SCAN CONNECTION TO HOST SYSTEM

It is assumed that the user has successfully completed all of the previous
installation and checkout procedures for the Z-SCAN 8000 unit and the CRT
terminal connection.

The following step-by-step procedures specify how to safely connect a host
system to the Z-SCAN system, and perform the basic initialization of the
Monitor mode and Transparent mode operations.

If you have problems performing any of the following steps, refer to the
Troubleshooting Guide at the end of this section.

A. Connect Host System to Z-SCAN.

1. Before connecting the host system to Z-SCAN, turn all units OFF: the
Z-SCAN unit, the CRT terminal, and the host system.

2. Connect the host system terminal cable to the RS-232C connector on the
rear panel of Z-SCAN that is marked "Host". Fiqure 3-8 illustrates
the proper connections. Table 3-3 lists the socket to which the
terminal cable should be attached on Zilog host systems.

Table 3-3. Zilog Host System Terminal Connectors

Socket
System Type Designation
PDS 8000 Model 5, 10, 15 J106
PDS 8000 Model 20, 25, 30 J106
DS 1/25 J108
DS 1/40 J106
CAUTION

PULSE 120/220V | I A

9

BREAK O

mE FUSE

Z-SCAN
— 8000  POHER CORD

i-u
TERMINAL HOST

PN

RS-232C RS-232C
NOTE:
This shows the rear
panel of the ADM 31 BAUD
minads may ditrer.  RATE

| R I s . 0N S |
MODEM EXTENSION  MODEM TERMINAL
weer HOST
TERMINAL MICROPROCESSOR
SYSTEM

Figure 3-8. Z-SCAN/Terminal/Host Configuration
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B. Initialize Monitor Mode, Terminal System Screen and System Screen.

1.

2.

3.

Turn all units ON (CRT terminal, Z-SCAN and host system).

Toggle the RESET switch again and press RETURN once. The Terminal
Selection screen appears.

Enter the appropriate terminal type selection number on the Terminal
Selection screen and press RETURN once. The System screen appears on
the terminal and Z-SCAN is now in Monitor mode.

If an incorrect ‘terminal type selection number for your type of
terminal is entered on the Terminal Selection screen, it is necessary
to redo step two which re-initializes the Terminal Selection screen
and then enter a RETURN to initialize the System screen.

C. Select Parameters for Variable Fields on System Screen.

1.

5/27/81

If the host operates at a baud rate which differs from that of the
terminal enter RETURN to move the cursor into the first variable field
(host baud rate) on this screen.

Use the SHIFT and > kevs to select the appropriate baud rate for your

host terminal. Refer to Table 3-4 for the host baud rates supported
by Z-SCAN.

Table 3-4. Host Baud Rates Supported by Z-SCAN

19,200 1,200 134.5
9,600 600 110
4,800 300 75
2,400 200 50
1,800 150

If you wish to change the default value of the status to target field,
use the cursor down key to move the cursor from the host baud rate to
this variable field, then use the SHIFT and > keys repeatedly to
select the parameter desired.

A RETURN must be entered to move the cursor from either of the two
variable fields in the System screen to the System screen name (menu
area).

NOTE

The cursor must be on the System screen name to either
continue operations in Monitor mode or to change to
Transparent mode.



D.

E.

Change to Host (Transparent) Mode from Monitor Mode.

1.

To select Host (Transparent) mode, type H. The initialization message
for the Host screen is the word HOST which appears in the upper
left-hand corner of the screen. If the terminal and host baud rates
differ, set the terminal baud rate to match that of the host, then
enter RETURN.

The Z-SCAN system is now in the Transparent mode and serves only
as a link between the terminal and the host system.

Entry of a RETURN should elicit the same response from the host, as
would be expected if the terminal was directly connected to the host.
Refer to the host's documentation for further details,

Return to Monitor Mode from Host (Transparent) Mode.

1.

2.

Press the terminal keyboard BREAK key.

If the baud rates selected for host and terminal differ, set the
terminal baud rate to match that required by the Z-SCAN monitor, then
enter RETURN. When the terminal baud rate is correct, the Z-SCAN
returns to Monitor mode and displays the System screen.

3.8 TROUBLESHOOTING GUIDE

It may happen that the correct display does not appear on the terminal screen
at the end of the verification procedure, or that the host system does not

respond correctly.

In most cases, this indicates a small oversight 1in

connection or verification rather than a fault with the Z-SCAN or the

terminal. Table 3-5 lists the most common symptoms of problems and their
causes. |
Table 3-5. Troubleshooting Guide
Symptom Cause Solution
1. Cursor does not appear Terminal is not Use a live power

" and cap lock indicator

does not illuminate
when terminal switched
on.

recelving power from
the power outlet.

outlet and check
terminal power
connection and
switch.

Cursor does not appear
when terminal switched
on.

Brightness control
incorrectly adjusted.

Adjust control (small
adjacent to baud
rate switch on ADM 31

rear panel).
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Table 3-5.

Troubleshooting Guide

Symptom Cause Solution

3. Terminal displays mean- Z-SCAN was powered Toggle Z-SCAN RESET
ingless data as soon as on before terminal switch, then enter
it is switched on. and has interpreted RETURN. Check to see

switch-on of terminal | that the selected baud
as a baud rate syn- rate is supported by
chronization signal. Z-SCAN (Table 3-4).

4, Terminal displays mean- The value set on the Reset the baud rate
ingless data after RETURN | baud rate switch at switch at the rear of
entered. the rear of the the terminal to a baud

terminal corresponds rate supported by

to a rate not sup- Z-SCAN. Then toggle

ported by Z-SCAN. Z-SCAN RESET switch
and enter RETURN.

5. No display after RESET Z-SCAN not correctly Check that cable links

and RETURN entered.

connected to terminal.

modem socket on
terminal to terminal
socket on Z-SCAN.

Then toggle the Z-SCAN
RESET switch and enter
RETURN again.

Z-SCAN's internal
clock source jumper
is in "external"
position. (All units
are shipped with

this jumper in the
"internal" position.)

Refer to Section 5.2.1
for instructions on
altering clock jumper
position. ’

6. System screen not Terminal selection Repeat instructions
displayed correctly number incorrect. of Section 3.6 using
after entry of correct selection
termipal selection number.
number and RETURN, Terminal's option Refer to Appendix A

) switch settings and terminal documen-
incorrect. tation. Repeat
instructions of
Section 3.6 with
correct settings.
7. Host system does not Host incorrectly Check cable and refer

respond to characters
entered after Z-SCAN
has displayed "host"
message or responds
with garbage.

connected or in need
of initialization.

Host baud rate does
not match Z-SCAN and
terminal baud rate.

to host system docu-
mentation.

Set terminal baud rate
(Table 3-1), toggle
Z-SCAN RESET switch,
then enter return H.
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3.9 CHANGING THE CPU

The Z-SCAN 8000 can emulate either the Z8001 or the Z8002 CPU, depending on
the CPU type installed in the unit., The following procedures are primarily
applicable to the Z-SCAN units which permit only one CPU (either the 78001 or
78002) to be resident on the PC board at a time. The same monitor software
PROMs and option jumper settinas are used for either CPU type.

--Note--

Z-SCAN units with both CPU's resident on the PC board
require special jumper placements to access either the 78001

or the Z8002 CPU; refer to Section 3.10 for this informa-
tion.

To change the CPU, proceed as follows:

1. Switch Z-SCAN power off by pushing the red power switch located on the
front panel to the OFF position.

2. Remove the power cord from the socket on the rear of the unit.

~-WARNING--

Failure to remove power from the unit prior to removal of
the cover may result in exposure to hazardous voltages.

3. Remove the three screws and washers that secure the top cover of the unit,
at the left, center and right of the rear panel, as shown in Fiqure 3-9.
Store the screws and washers in a safe place.

4. Grasping the rear of the top cover, lift it upward and rearward to release
the cover from the front panel (Figure 3-9).

@REMOVE SCREWS
AND WASHERS

s
'x' (:j:uw

a@ épuu. BACK
o)

Figure 3-9. Top Cover Removal
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Locate the two CPU sockets towards the front right of the Z-SCAN circuit e
board. Using a small screwdriver or IC removal tool, gently pry the
installed CPU from its socket and place it in conductive foam for
safekeeping.

--CAUTION--

To avoid possible damage to NMOS components by static
discharge, it is recommended that both the 7Z-SCAN chassis and
the user are grounded through a high-impedance circuit while
the CPU is changed. Do not use the power cord to effect a
ground connection.

Install the alternative CPU in the correct socket. Care is required to
avoid bending the pins. The 40-pin socket for the 78002 is on the left,
and the 48-pin socket for the 78001 is on the right. The notch
identifying pin 1 of the component must face towards the rear of the
unit,

To replace the top cover, locate the front flange under the front bezel;
insert the front edge of the top cover under the front bezel and swing the
rear down. Make sure that the rear flange is inside the rear panel of the
unit.

~-WARNING--
Do not connect power to the unit until
the top cover has been replaced and
secured.
Replace the screws and washers removed in step three.

Reconnect the power cord to the rear of the unit and verify correct system
operation by following the procedure of Section 3.6.
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3.10 SPECIAL JUMPER PLACEMENTS FOR DUAL RESIDENT CPU'S

As a convenience upgrade, Z-SCAN production PC boards have been updated to
allow both CPU's (78001 and 78002) to be resident at the same time. The new
board is identified by the four sets of jumpers at the base of the 78002
socket (UJ124). The jumpers are labeled as F17 through E28.

To change between active CPli's:

1.

2.

4.

5.

Press 7-SCAN's power switch to the OFF position. Power must be turned off
before chanaing between active CPU's.

Locate the four sets of jumpers at the base of the 78002 socket marked
U124 (see Fiqure 3-10).

Move the four jumpers to the appropriate row as indicated in Table 3-6.

Table 3-6. Jumper Placements for Dual Resident CPU's

78002 78001

£ 17-18 E 18-19
£ 20-21 E 21-22
E 23-24 E 24-25
E 26-27 E 27-28

Change the front emulator cable to the correct one (refer to Section
5.2.2, Connection of the Emulator Cable).

Press Z-SCAN's power switch to ON.
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Figure 3-10.
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SECTION FOUR
Z-SCAN MONITOR TUTORIAL
4.1 INTRODUCTION

Z-SCAN monitor software is designed to utilize the facilities offered by a CRT
(cathode ray tube) terminal. The entire CRT is used to present the required
information, which gives a more complete picture of emulation status than
would be possible on a printing terminal. This two-dimensional user interface
also allows Z-SCAN to display, for user reference, all the commands that
might be entered in a particular context.

These features make the monitor software very easy to use. The tutorial
sessions in this section provide keystroke-by-keystroke and screen-
display-by-screen-display introduction to the Z-SCAN monitor software. As the
keystrokes and displays differ slightly between the 78001 and 78002 CPUs, two
versions of the same tuturial are presented.

The tutorials are not designed to present every feature of the Z-SCAN monitor
in detail. Instead, they give a feeling for the way the software operates.
Section 6 gives definitive information about each of the Z-SCAN monitor com-
mands.

4.2 TUTORIAL HARDWARE REQUIREMENTS

The majority of the session requires no equipment other than a Z-SCAN unit
and a terminal. There is no need for Z8000-based target equipment, because
Z-SCAN can run emulations even when no target is connected. The final part of
each tutorial requires a Zilog host system for demonstrating the Z-SCAN down-
loading facility. If you do not have a Zilog host system, you can still run
the download demonstration if download software compatible with Z-SCAN exists
on your host. For most hosts, this software is provided by the supplier of the
Z8000 support software that operates on the host. If your host does not
support the Z-SCAN download protocol, Section 7 provides the information
required to write a suitable utility program. If you do not have a host
system, the example programs can be copied from the Z-SCAN monitor ROM instead
of being downloaded.

The parts of the tutorials that demonstrate the download facility do not
depend on conditions set up in the previous sections of the tutorials. This
means that you do not need to work through the first part of the tutorial
script if you only want to use the part dealing with the Load command.

4.3 THE KEYBOARD AND USER CONTROLS

Figure 4-1 shows the layout of the Lear Siegler ADM 31 terminal keyboard.
Before starting this tutorial, it is important to know the positions of the
keys required and the symbols used in the text to designate these keys. This
information is listed in Table 4-1. If your terminal is not an ADM-31,
consult Appendix A and the terminal's documentation to find the corresponding
keys on its keyboard.
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Table 4-1.

Key Names and Locations

Key Name Key Symbol Text Symbol ADM-31 Keyboard Position

(letters) A through Z | A through Z Center left. Ensure
cap lock key is lit.

(numbers) 0 thfough 9 | 0 through 9 Top left to center or
numeric pad at right

return RETURN RETURN Far right or center right

space (blank) space Bot tom

control-R CTRL R CTRL R Press the control key
and R simultaneously.

break BREAK BREAK Top center right

less than < < Bottom center - press
shift key and comma
simultaneously

greater > > Bottom center - press

than shift key and period
simultaneously

cursor down + down Bottom right

cursor up * up Bottom right

cursor left <{~- left Bottom right

cursor right | --> right Bottom right

5/27/81




Figure 4-1. Lear Siegler ADM 31 Keyboard Layout

An upgrade of Z-SCAN's Monitor (version 3.1) permits both upper and lower case
terminal input to Z-SCAN.

NOTE

Z-SCAN Monitor Version 3.0 ignores lower case letters
except in file names for Load/Send. The cap lock key on
the Lear Siegler ADM31 must be illuminated. Monitor
Version 3.1 and higher allow both upper and lower case
letters for use on commands and the cap lock is no longer
required.

Certain key symbols are set in boldface in the tutorial to aid in identifying
error recovery points, (as described in Section 4.4.1). Enter these keys as
you would normally.

Table 4-2 describes the four operations possible with the Z-SCAN front panel

switches. Section 5.3 describes the effects of the TARGET/MONITOR, RESET and
NMI switches.

4-3 8/13/81



Table 4-2., Z-SCAN Front Panel Switch Operation

Text
Representation User Action
Monitor RESET 1) Check that MONITOR/TARGET
switch points to MONITOR
2) Push RESET switch up
Monitor NMI 1) Check that MONITOR/TARGET
switch points to MONITOR
2) Push NMI switch up
Target RESET 1) Check that MONITOR/TARGET
switch points to TARGET
2) Push RESET switch up
Target NMI 1) Check that MONITOR/TARGET
switch points to TARGET
2) Push NMI switch up

Photographs of the Z-SCAN screen illustrate the sequence-of operations. Each
step in the sequence is separated by a comma and a space. Do not enter either.
Table 4-3 gives examples of keying sequences as they are shown in the tutorial
script and as they are actually entered.

Table 4-3., Key Sequence Examples

Script Keystrokes Required
A, 8, 0, B A80B
>y, <, &, 0, 1 ><K01
Q, S, R, A » QSRA

4.4 TUTORIAL PRESENTATION

Before beginning the tutorial, Z-SCAN must be powered up and connected to a
terminal, as described in Section 3.5, steps 1 through 8. If you have a Zilog
host system, it must also be connected to Z-SCAN in order to demonstrate the
download feature. Host connection is detailed in Section 3.7, steps 1 through
7.

The tutorials are presented as a series of steps in tabular form. For each

step, a sequence of operator actions is given. For the first few steps, you’

will probably want to enter each keystroke separately, examining its effect on
the display before entering the next. As you become more familiar with the
monitor, you will recognize common keystroke sequences that can be entered as

a block. The Z-SCAN monitor has a type-ahead feature that allows it to accept

5/27/81 4-4

ry



new user input before it has finished processing previous input. Note, how-
ever, that type-ahead only operates when the monitor software is running, not
when a user proaram is running during an emulation. You will also recognize
that not all the keystrokes listed for each step are strictly necessary. Some
redundant entries are included simply to illustrate their effect.

The accompanying text explains the effect of your input for each step in the
script. In most cases, photoqraphs of the screen highlight areas of interest.
The text introduces a number of technical terms specific to Z-SCAN. The first
appearence of each term is in boldface.

4.4.1 Error Recovery

It is quite likely that sometime during the tutorial you will make a keying
error. Often this has no effect, because in many situations Z-SCAN ignores

invalid input. You simply need to follow the incorrect keystroke with the
correct one.

In other cases, an incorrect key can be accepted as valid input. When this
happens, what you see on the screen at the end of a step is not the same as
the photograph in the manual. It is important to backtrack and fix the
incorrect parts of the screen before proceding to the next step in the
tutorial. To make this easier, error recovery points are identified in the
script. If, at the end of a step, the display is incorrect, proceed as
follows:

1. If the cursor is not inside the parentheses on line 23 of the display,
enter RETURN. If this does not move the cursor to line 23, try a second
RETURN, BREAK or monitor NMI.

2. If the screen name at the left of the line in which the cursor now rests
is not that shown in the most recent photograph, call up the correct
screen by entering the first character of its name.

3. Re-enter tutorial input from and including the last boldface keystroke in
the script to the end of the current step.

4. If the display is still incorrect, try to correct it by using unscripted
key sequences. Make sure that the cursor is in the position shown on the
photograph at the end of the sequence.

5. Should this fail to correct the error, the safest thing to do is to restart
the tutorial from step 1. It should seldom be necessary to restart,
especially as you become more familiar with the 7Z-SCAN commands.

4.5 TUTORIAL SCRIPT FOR 78002

The Tutorial Script for the 78002 beqgins on the following page. If a 78001 is

currently operating in your Z-SCAN unit, follow the tutorial of Section 4.7.
Re sure not to type the commas or spaces shown throuahout the key seguence.
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Step

@
~
RN
N
~ 1.
0
-
2.
~
[
o)
3.

Key Sequence

Monitor RESET, RETURN

Terminal selection digit

RETURN

Commentary

Z-SCAN 1s RESET. All information
about the previous state of the
hardware and software is lost. The
monitor software uses the RETURN
character to set up a baud rate
generator, then displays a menu of
the CRT terminal types supported by
the software. The cursor (a steady
or flashing bright square on most
terminals) appears in the center of
the bottom screen line.

To confiqure the monitor for your
terminal, enter one of the digits
listed i1n the menu. If your terminal
is not one of those listed on the
menu, consult Appendix A and the
documentation for the terminal. Pick
a digit that corresponds to a
protocol supported by the terminal.

The CRT screen 1s cleared, and the
System screen 1is displayed. The
cursor rests on the name of the
screen, which 1s in parentheses on
line 23, part of the menu area. This
screen gives information about the
status of the Z-SCAN hardware, for
example, the CPU type currently
operating and the software revision
level. The displayed baud rates and
revision level may differ from those
shown 1in the figure, but the CPl
type must be the same. If 1t 1s
not, follow the alternative tutorial
of Section 4.7. If the display is
corrupted, the digit entered in step
2 1s incorrect and you must repeat
the tutorial from step 1.

B ADM 31, Soroc 1 RADDS Regent 7 Beehivr 1ODEC VI S
4 DEC VT H ¢ X T WP 2628, b4
8 igw 31%?8 S G111 208 6 Hazeltine HP 2678, ¢

Enter termingl type selection nuaber Hff

Figure 4-2. Terminal Selection Screen

1-5CAN 5008

70082 MONITOR Version 3.8

terminal bawd rate: 9688

host baud rate: %80

status_te_target: internal_op

Screen)  Systea

Figure 4-3. 78002 Monitor System Screen
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Step Key Sequence
4, M
I3
~
5. S, R
w
~
N
~
~
o

Commentary

The single-keystroke commands you
are allowed to enter appear as
upper-case letters in the words
outside the parentheses in the menu
area. The command M calls up the
Memory_io screen. Again, the cursor
rests on the name of the screen,
which appears on line 23 in the menu
area.

Among the valid commands shown in
the mernu area is S. Entering the
command reactivates the system
screen. A third screen, the Re-
sources screen, can be called up by
entering R. As usual, the cursor
rests on the screen name, and legal
commands are listed in the rest of
the menu area.

Host

Sutten Memory_10 Resources Execution
ware Display eXamine Fill moVe reAd Mrite load seNd

Figure 4-4. 78002 Monitor Memory io Screen

Hait_states 8 Inst_count 81

Break
disable pulse b break status
address count 81
unprotect read systes  word instr_fetchl

reGister
o3

Wesources Screen) Systen Memory_io Resources [xecution
eak  Inst_count ofip  reGister Peek Wait_states

Host

Figure 4-5. 78002 Monitor Resouféés Screen
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Step Key Sequence Commentary

6. E In step 5, you went from one screen
to another by way of the System
screen. However, it is usually Matt_states @
possibly to move from one screen to ) status
ancther with a single keystroke. The address ;M%H' ” sbiress m?ggﬂ g B
Execution screen is activated by the el

sneaonic

command E.. 960 DB RHI B
ADDB RH1 200

0
-
©
~
)
w
o
=
x
=

sesory contents
0081 9983 0085 0087
8881 9983 9865 AA67

8098 9961 9083 0905 987
8001 0983 B985 BE87

0008 9901 0083 Pe6S 8967
0081 9043 9985 BAA7

§iit
bl
=
=§i
=31
=
*§§
= s ]
=§§
bacd
=18
=
g 1

KL
i
i,

o
el
o
=

Return_sessage

(Bkecution Screen)  Systea Memory 10 Resources txecution

! Go Next Trace

7. T One display, the Trace screen, is
accessible only from the Execution L
screen. Notice that there is no
menu area because this screen does Address---Contents
not support a variety of commands.
It is dedicated to providing a
detailed picture of program
exeqution.

| 3681 003 0085 9607
i 8681 9887 9985 9887 9081 0083 0085

Enter a Hex nusber, Cursor down or Return I ]

Figure 4-7. 78002 Monitor Trace Screen

/‘; "% s . /l, N
/ (
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Step

8.

Key Sequence

RETURN, H

Commentary

Enter a RETURN to exit from the
Trace screen to the Execution
screen, then enter H. The Host
command selects Transparent mode,
allowing the terminal to communicate
with a host system through Z-SCAN.
You can enter the command even if no
host is connected.

Figure 4-8.

Host Screen, Transparent mode
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Step

9. BREAK

10. R, A

Key Sequence

Commentary

Transparent mode is terminated when
the BREAK key is entered. If the
System screen does not reappear,
consult your terminal documentation
-you may have to press another key
at the same time as BREAK, or the
key may be disabled by an option
setting inside the terminal. A
monitor reset can be used to end
Transparent mode, but its use is not
recommended because it destroys any
information that was set up inside
the Z-SCAN.

So far the cursor has remained at
the bottom of the screen except when
the Host command was used. All of
the user-modifiable fields on the
Z-SCAN screens are outside the menu
area. The fields are divided into
groups, known as subscreens. Each
subscreen is associated with a par-
ticular command and can be entered
by keying the capital letter in the
command name as it appears in the
menu area. Note that as soon as you
enter the A command, the first menu
line changes to reflect the selected
command, and the cursor moves to the
top left field in the mAp sub-
screen.

Nait_states 8

address
unprotect

Inst_count 81

Break \ =
% brea statu
Pl o count B1

system  word instr fetch!

reGister

R4 RS R6 R7
9AGe 08P  08RE  BBAH
R12  R13 R4 R19
9606  988e  AABE  AARE

space
5
5
S(

(Resources Screen

Figure 4-9.

afp (ommand’
eak . Inst count afp  reGister Prek

address
8

8880
8888

Wyt
Wait states

Cursor in mAp Subscreen
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Step Key Sequence

11. RETURN, B

Commentary

To move the cursor back to the menu
area, enter a RETURN. The menu
display does not change because the
mAp command is still active. It is
altered when a new command, Break,
is activated. The cursor moves to
the top left field in the Break
subscreen.

Mait_states 8

Inst_count

Bisable  pulse_bbreak status

address count 81
read tystes word 1instr fetcht

rebister

R11 R12
0008 8008

1
2 S
3%

:pa\cr address

SC
9008
0008

PC 1]
8008 (o0d
PSAP WP
7908 000

(Resources Screen Break Comsand) Quit

ek Inst_count ofp  reGister

Peek Wait states

Figure 4-10. Cursor in Break Subscreen,
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Step Key Sequence

12. RETURN, Q, S, R, A

13. RETURN, S, R, A

14. right, right, right
left, left, left, left

-

Commentary

You should now be comfortable with
activating screens and commands. The
only new command in this sequence is
Quit. It deactivates the current
command and modifies the menu to
show the names of the other
screens.

It is not necessary to use the Quit
command before moving to another
screen. You can enter the initial
letter of the new screen name even
if it is not currently listed in the
menu area.

Most subscreens consist of more than
one field. Once the cursor is in a
subscreen, it can be moved to the
other fields in the same subscreen
by using the cursor control keys. If
the cursor left key is entered while
the cursor is in the leftmost
field,the cursor wraps around to the
rightmost field in a subscreen
line.

Mait_states @ Inst_count 81

disable pulse_b_break status
address count B1

read systea  word instr_fetchl

SC 0N
L]

(Resources Screen 7.&&;;;0 Quit
tsk  Inst_count wAp reCister  Peek  Mait_states

Figure 4-11. Horizontal Cursor Movement
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Step Key Sequence

15. right, down, down,
down, up, left, right

Commentary

The same wrap-around applies in
the vertical direction. Note that
when there is only one field on a
particular line of a subscreen, the
horizontal cursor movement keys
cannot move the cursor out of that
field. The cursor keys can never
move the cursor out of the active
subscreen.

Nait_states @ Inst_count 81

disable pulse b break status

address 8000 count 81
read systes word instr fetchl

reGister
R6 R7
2000  0AO8
Rt R12 R14 RIS
8000 9000 0P08 0PP0 0BG  PAAE

space address
SC
SC #9088
SC 8890

(Resources Screen wfp Command! Quit
tak  Inst.count  efp  reGister  Peek  Wa:it states

Figure 4-12. Vertical Cursor Movement
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- Step Key Sequence

16. RETURN, RETURN

17. >, >, <, 0, 1, space
G, F, H, CTRL R, >

A

Commentary

The RETURN key moves the cursor back
to the menu area. Because the
command remains active, a second
RETURN moves the cursor to the top
left field in its subscreen: there
is no need to re-enter the command
name.

Each of the six fields on the first
line of the mAp subscreen corre-
sponds to one of the 7Z8002's address
spaces, and each has just two pos-
sible values. In the default state,
an underbar is displayed, ihdicating
that the 8K bytes of mappable
memory will not respond to CPU ac-
cesses made to a particular address
space during an emulation. In the
alternative state, a two-letter
abbreviation for the name of the
address space (for example, SC for
System Code) shows that the mappable
memory will respond. You can step
forward or backward through the
possible values with the > and <
keys or you can access them directly
by entering 0 for the first choice
and 1 for the second. Alternatively,
space and F select the default and
final values. CTRL R restores the
field to the value it held when the
cursor entered it. Other printable
characters that are not hexadecimal
digits do not affect the field.

Nait.states @ Inst_count 81

‘:qact K. disable  pulse.& break s‘e(usm
address 8008 address (L) count

unprotect . read system  word anstr fetchl

reGister N

R& RS R v
B09¢ B0  0AGD  0OG i

RI2  R13 R4 o
00 6980 00G0  BARM

space address
1 SC [}
5( 9888
5( 8898

(Resources Screen aflp Command!
tak  Inst count o reGister  Peek

Figure 4-13. Enabling Mappable Memory. ‘
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Step Key Sequence

18. RETURN, B, 2

19. down, right, >, >, >,
<, 1, RETURN

Commentary

The emulation you are going to run

‘requires a breakpoint, so you must

enable the breakpoint logic by set-
ting the first field of the Break
subscreen to "enable*'., This tells
the logic to search for a simul-
taneous match in both the address
field and the various status
fields.

The breakpoint address is not cor-
rect and must be changed. The
address field contains four hexa-
decimal digits and can hold any
value between 0000 and FFFF. Use >
and < to move the cursor within the
field, and enter new hex digits to
change the value. You have now set
a breakpoint that will be triggered
when the first word of an instruc-
tion is read from system code loca-
tion 0010.

© Wait_states 8

1

7

¢

3

(Resources Screen

cak  Inst count wfp  reGister Prek

Figure 4-14.

Hait_states 8

Inst_count 81

Break

pulse & break  status
address A908 count B1

read system word

reGister
R4 RS

R12  R13

tpace address
SC
SC 8988
SC 7800

Wt
Wait states

Break Command!

Enabling Break

Inst_count 81

Break
enables  pulse & break
address 8818

unprotect read systen d

(Resources Screen
eak  Init count

Figure

reGister

R R4 RS
0000 0000  POGE

R1Z  R13

0008 9888  POGP

space address
1 SC 8686
I S( 8008
3 ¢ Aase

'mk (ommand wu ot
reGister Perk Walt states

4-15. Setting Break

instr fetch!

Logic

status
count 81
instr fetchl

X¢ ]
(008
NSP
L]

Address
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Step Key Sequence

20. M

21. F

22, left, 1,
A, 8, 0,

23. RETURN

F
B

s, Fy Fy down

Commentary

Move to the Memory-io screen. When
it is displayed, notice that the top
three lines are blank.

Fill is listed as a valid command in
the menu area. As soon as the com-
mand is activated, the cursor moves
to the first field of the Fill sub-
screen, which appears at the top of
the screen.

Use the Fill command to fill map-
pable memory, which currently ex-
tends from address 0000 to 1FFF in
system code space, with increment
byte register instructions (opcode
A80B, mnemonic INCB RHO, #12). In
order to do this, you must change
the contents of some of the fields
on the subscreen. The Fill string
can be up to 16 hex digits long, but
only four are required in this
case.

After the parameters have been set
up, the command must be executed by
entering a RETURN. Before execution
starts, the cursor moves to the
bottom of the central window area.

The message "DONE" is displayed when
execut ion is complete.

target: space )L begin_address 0808 end_address

(Rewery_10 Screen Fil) Command) fuit

ace Display eXasine Fill moVe refd MWrite Load eehd

Figure 4-16. Dfault Fill Command Display

target: space SC  begin_address  BB88 end_address

string

0OME

(Memory_10 Screen B! Command) Qurt
ware Display eXamine Fill moVe reAd MWrite Load seMd

Figure 4-17. Execution of Fill Command



LL-Y

L8/L2/s

-~

Step Key Sequence

24. D, RETURN

25. down, up, RETURN

Commentary

The Z-SCAN Display command is used
to look at the contents of memory.
In order to look at the bottom of
system code memory, you do not need
to change the default parameters
that appear at the top of the screen
when the command is activated, so
execute the command immediately.
Addresses appear at the lett of the
screen, data in the center ond at
the right is an ASCII representation
of the same data. Neither A8 nor OB
corresponds to a print:ble charar-
ter. Periods are used to show this.
The asterisks are delimiters.

After the Display command has filled
the window area, the cursor restc at
the bottom right of the screen. You
can enter cursor down to display the
next block of memory or cursor up to
display the previous block. The
command is terminated when RETURN is
entered.

source: space SC  address 80886 type word

4 |
gEE

AG86 ABAB ABBE ABAO NBAB ABAB ABAB
08B ABGB ABBB ABAB ABAB ABAB ABEE
088 ABAB RBAB ABAB ABBB ABAB

L L

0828
(2]
]
[ ]
0068
%7
9968
889
o]
0008
08Ce
0808

gigzaasiiag

g

8 AGBB AGAO AOBE AGAB RGP AGBB AR ACED
BOFR  AGAB RSB0 ABG ASRE RSP ABAD ABAB AGPE
8108 ABAB AGEB AGBE ABAB AGAB ABAB ABBB ABRR
(Memary 10 Screen  Display Command

Compare Display eXamine 1:11 wove rehg W fr

wu ot

_uaa  srNd

Figure 4-18. Display with D«"ault Parameters
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Step Key Sequence

26. RETURN, left, 3
RETURN, RETURN

27. X, right, 1, F, F, C
RETURN

Commentary

The command remains active as long
as its name appears inside the
parentheses on the menu line, so a
second RETURN moves the cursor back
into the parameter subscreen. Set
the type field so that memory is
displayed as disassembled nonseg-
mented 28002 instructions.

The eXamine command allows you to
look at and, if desired, modify the
contents of memory. Like Fill and
Display,it has a private subscreen.
The first location you need to
examine is the word at system code
location 1FFC. Its current contents
are displayed when the command is
executed, and you are prompted for a
new value to replace them.

source: space SC  address type nseq

4
4
o
e
417
e
(20
L%
13K
4.
H
41
(28
e
e
L2rs
¥

E 4

FEERRRIRIEREE

P L L

o
=
=

(Mewory 15 Screen Bisplay Comsand! Quit
ompare Ditplay eXamine Fil! moVe reAd Write osc seMd

Figure 4-19. Disassembled Memory Display

sowrce: space SC  address  IFFC type word

CURRENT NEW
ADDR  CONTENTS ~ CONTENTS

IFFC AGEE (E—

(Mewory_10 Screen
Compare Display e

eXamine Command! Quit
Xamine F1l] weoVe reAd Write Lload seNd

Figure 4-20. Set-up of eXamine Command
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Step Key Sequence

28. 5, £, F, K, 0, 8, 1, 8
down

29. up, RETURN

Commentary

This step replaces the two INCB
instructions at the top of mappable
memory with an unconditional jump to
location 0018 (opcode 5E08 0018,
mnemonic JP %0018). The < key can
be used to backspace over incorrect
input. When sufficient digits have
been entered to fill the open loca-
tion, the new value is stored and
the next location is opened auto-
matically. The cursor down key opens
the next location immediately, stor-
ing any digits that have been
entered. The data seen in location
2000 may vary because no memory
responds at that address.

Cursor up reopens the previous loca-
tion, showing that the two digits
entered in the previous step have
been stored right justified in a
field of zeros.

(Resary 1o Screen  exanine Comand) it
Compare Display eXamine Fill moVe refd Mrite Load seMd

Figure 4-21. Modification of Memory Contents

source: space 5C  address  1FFC type word

CURRE NEW
ADOR  CONTENTS  CONTENTS

1FFC B8 (5(88
1L 0818 ¢
000 2901

‘('\tlnw 10 Screen  effmmine (ommand
-ompare  Dixplay eXamine Fiii wove

Figurs 4-22. Checking Memery Contents
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- Step Key Sequence

30. C, left, 1, 0, 0, O
left, 1, RETURN

Commentary

Just to check that everything is set
up correctly, the Compare command is
used to find the differences between
the contents of the top and bottom
4K byte blocks of mappable memory.
The byte count field for this com-
mands is, like all Z-SCAN monitor
numeric fields, hexadecimal (1000
hex = 4096 decimal = 4K). When the
command is executed, it should
reveal that just four bytes differ
between the top and bottom halves of
the memory. "If it shows anything
else, you have probably made a
mistake somewhere and not corrected
it. Type R, A or, if the cursor is
at the bottom right of the screen,
RETURN, R, A and repeat the tutorial
from step 17.

source: space SC
target: space SC

fi()()‘lQ CONTENTS

1FC SE
1FFD 88
1FFE 90
1FFF 18

BB84 0151 RN

(
Memory 19 Geree
fomare Display

Figure 4-23. Use of ‘the Compare Command

address 1888 “ount 1066

address 8886

ADDR
BFFC

8D

BEFt
Wt

n
ex

TARGET

CONTENT

A
88
Ak
]

Korpare  ommars
amine G0 meve  ena
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Step

31.

32. N

Key Sequence

Commentary

The program in the mappable memory
consists of 4,094 (decimal) INCB
instructions and an unconditional
jump. It can be run from the Execu-
tion screen. The default values of
the Program Counter (PC) and Flag
and Control Word (FCW) are suitable
for running this first emulation.
[he emulation will run in system
mode because bit 14 of the FCW is
set. The Z8002 CPU always runs in
nonsegmented mode. It ignores bhit 15
which selects segmented mode and is
also set in the default FCW value
provided by the monitor.

The Next command steps through the
number of instructions displayed in
the Instruction_ count field at the
top right of the screen. In this
case, the count is one. After the
single instruction has been execu-
ted, the whole screen is redisplay-
ed, updating the emulation status.
Three registers are affected: RHO,
the high byte of RO has been incre-
mented by 12 (decimal); the PC has
moved to next instruction and bit 15
of the FCW is now clear because of
it cannot be set on the Z8002. The
top instruction and register values
reflect the state of the program
after the emulation, the bottom
values the state before.

Mait_states @

Break enablet

address "

unprotect

Inst_count 81

address

read system  word

anewon | c

INCB
INCB

RB8B RSB ABAB ABBB

RB88 ABAB ABAB ABEB
A888 ABAB ABEB ABBB

Rf';\frn.n:xaqt STEP BREAK AT: 8887

(Execution Screen Bext Command
Go Next

Figure 4-24., Instruction Step with Next Command

RHA Lk
RHA LN

Re  R1 R
ACPe 8666 0688
0608 8860 8668
R8 RY RID
2000 0008 9808
8000 PeAA AABA
P 5Q"]
988 4904
L

pulse_§ break  status

10 rount A

nete fptor!

(7 Rt Y
HAHH HHHA HHAH HHHE
ARHA HHRH HARH HARK
preo Wiy RiaoRY
HARE HARH HARH HHBH
WHAH HORH HARH HBRE
DOAF N
waRH Hie
HHHH A
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Step

33.

34.

RETURN

G

Key Sequence

Commentary

Now that the Next command is active,
it may be repeated by entering
return. Again, the PC value changes
and RHO is incremented.

The Go command starts an emulation
which does not stop until a break
condition is encountered. Your
program should trigger the break-
point logic when an instruction is
fetched from location 0010. The
breakpoint is honored after the
instruction has been executed so
that the emulation ends with the
Program Counter pointing to the
instruction at location 0012. Note
that the termination message is
different from that of the Next
command .

Figure 4-26.

Break

(Execution Screen  [ext Cosmand)
Co Next

Figure 4-25.

Hait_states 8

oy space
address

addr  mesery contents

Inst_count 81

enables nulu_s-brnk
oot systea  word instr fetch!

n {GLE
HIEH
15
maeEns

Second Instruction Step

Inst_count 81

ak enables pulse_b break status
address 0010 count 81
systes  word  instr_fetchl

i {Gis
HEW
AR
AN

Running to Breakpoint with Go Command
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Step

35.

36.

down

Key Sequence

Commentary

Emulations can also be run from the
Trace screen, which disassembles
each instruction before it is exe-
cuted. The instruction which
appears in the center of the screen
is the first to be executed when
emulation starts. The bottom of the
screen displays register and memory
contents. The function of these
fields will be explored later.

Entering cursor down results in the
execution of the number of instruc-
tions given in the count field at
the bottom left of the screen. PC
and FCW values are given for each
instruction executed, and the first
instruction executed is flagged with
an asterisk in column 1. The re-
maining registers are not redisplay-
ed until all the instructions have
been executed. The FCW values at
the right of the screen show that
the value in RHO has overflowed and
become negative.

Figure 4-27.

A4 L

=
(e

i

RHE
RHE
RHE
RHE
RH
RHE
RHE
RHE
RHE
RHE
RHE
RHE
.VWV -
0008
0008
1 Mo
0083
8083

sal Mod
1
1

—G(- oo - SC 9808

OB ABRB AOBE 688 AOBB AOBE AUBH
888 ABBE ABBE ABAB A886 ABAE RBBA AOBH

urn '

Enter o Hex number. tursor down or Ket

Use of the Trace Screen



L8/LZ/S

7y

Step Key Sequence

37. RETURN, G

38. monitor NMI

Commentary

Return from the Trace screen to the
Execution screen and start another
emulation with the Go command. This
time the breakpoint is not encoun-
tered - the program loops in the
address range 0018 to 1FFC, avoiding
location 0010. While the emulation
is running, the cursor rests in the
blanked return message line and the
terminal keyboard is disabled.

The monitor NMI signal acts as a
manual break request during emula-
tions run from the Execution screen.
The emulation terminates when exe-
cution of the current instruction is
complete. The break address and
register contents you see will
probably be different from those in
the photograph, but this does not
matter.

Mait_states @

- address m
unprotect

addr instruction ;MneMonic
i ] .

INCB
INCB

8812

P aesory contents
15 AB8B ABBE 1388
ABBB ROBE R9AE ABAE

L i
RBA6 AOBB ABRE ABEE

BB RBAB ABBB ABSE
ABBB AB8B ABBB ABBE

3N

=1

(Execut 1on Screen
0

b0 Command’
Next

address 9818 count 81
read system word anstr fetchl

RHe
RHO

9 "R1B RIM

0986 PBB8 PEGE PEGE

0008 7008 PEOR BAGE
PCF(CW
8828 4828
8817 4008

Figure 4-28. Indefinite Emulation ﬁith Go Command

Hait_states @

ofp space SO _

address 0008 address
unprotect read

addr Ingtruction snemonic
142A 088 INCB
828 £008 INCB

sp addr wmemory contents R

Inst_count B1

Break enables pulse b break  status

8018 count B!

systes word  nstr fetchl

%
[2%s

R R3 R4 RS RO

1SC 9808 AGAB ABBE AGEB AOGE
A088 ABBB ABBB HBAB

2SC  B968 AORB AGRB ABEE ABBE
G868 ABAE ABBE ABAB

3SC 9988 ABEB AOBB AGBE AGRE
ABBB ABGB ABBE ABAB

Return seszage WANUAL BREAK AT: 142

(Execution Screen e Command)
6o Next

Figure 4-29. Manual

1086 0068 §OAE PAOE
000 9GO 8098 POBE
R8 R R18 RI!
8000 0008 5008 ABAS
8600 9908 BOGE PAGY
PC FON
1427 4860
8828 4828

Break with NMI Switch
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Step Key Sequence

39. M, X, right, space
CTRL R, 0O, 0O, 1, 8

40. RETURN, 6, 9, 0, F, 1
0, RETURN

41. C, BREAK, RETURN, left
0, RETURN

Commentary

To explore further facilities
of fered by Z-SCAN, an instruction
which reads and writes memory is
required. Use the Memory_io screen
eXamine command to insert an
instruction at location 0018. Two
of the keystrokes in this sequence
are redundant. The space restores
the address field to its default
value and CTRL R cancels any changes
made since the cursor entered the
field.

The instruction is "INC %0010,#16"
(increment by 16 the word at loca-
tion 0010). It has a two-word op-
code, 690F 0010.

Check memory contents again by using
the Compare command. Extra key-
strokes in this sequence show that
the BREAK key moves the cursor back
to the menu area without executing
the active command and that the
monitor does not allow you to enter
an illegal value in a numeric field:
the previous value of the field is
restored. When the command is exe-
cuted it should show eight differ-
ences.

sowrce: space SC  address 9818 type

NEN
ADDR CONTENTS  CONTENTS

Nig A8 (698F
LT ] (18

(Remory_10 Screen  efflamine Command)

Wit

Compare Display eXamine Fill moVe refd MWrite (oad seld

Figure 4-30. Insertion of New Instruction

source: space SC  address 1008
target: space SC  address

0888 DIFFERENCES

““tnru 10 Screen  fpmpare : ommand
vompare Display eXamine ':'! move -

Figure 4-31., Check of Change with Compare Command
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Step Key Sequence

42. D, RETURN, RETURN

43. R, P, right, >, >, 1,
RETURN

Commentary

Display disassembled memory to show
the new instruction at 1location
0o18.

The added instruction modifies the
contents of location 0010 each time
it is executed, so it is desirable
to know how they have changed after
each emulation is run. Z-SCAN dis-
plays the contents of selected
locations on the Execution and Trace
screens. The monitored addresses
are set up by the Peek command on
the Resources screen. Modify the
first of the three addresses to
0010.

sowrce: space SC  address type nseg

i3I

2

Quit
reAd MWrite load seMd

Figure 4-32. Display of Change

Mait_states @ Inst_count 81

address 8 address
unprotect read systen

reGister
R4 RS Rt R7
0000 POBE pOBE  PAGS
R1IZ  R13 RH4 RIS
0908 9008 9008 9068

space address

SC 9918 <=
2% 8000

ER [

(Ru:urcu Screen
eal
Instcount o reGister Peek Wait states

pulse b break
9918

ek Command! Quit

status
count 81
instr fetch!

FCN

4008
NSP
8080

Fiqgure 4-33, Setting Peek Parameters



LZ-Y

\8/L2/S

Step

44. E, G

Key Sequence

45, monitor NMI

Commentary

Now call up the Execution screen and
start an emulation. The top line of
the first Peek field shows the con-
tents of word locations 0010 through
0016 as they were before the emula-
tion started.

You might think that this emulation
should stop with a trigger break,
because location 0010 is being read
by the new instruction. The trigger
logic does not fire because the
break parameters are set up for an
instruction fetch, not a data read,
so the emulation must be terminated
with a manual break. Looking at the
Peek memory areas, you see that the
contents of location 0010 have not
changed during the emulation. Re-
member that the mappable memory has
been set to respond only to system
code space accesses. This explains
why the system data accesses made by
the new instruction do not affect
it.

Nait_states 8 Inst_count 81

ofip space  SC _ Break enables pulse b break  status

address 7908 address pe18 count 81
unprotect read system word instr fetch!

instruction nesonic
INCB RHE t1¢
898 INCB (304

)

s
x
=

Fo)
=il
]
=15
=
e ¢

)
~

addr wemory contents
8818 AGER ABBB AGBE AOBE
ABBB ABBB ABBE ABBB

8088 AGEB AOGD AGAE AOBE
888 ROBE ABBE NGB

8808 698 AB9B AOAB ABRE
088 RGAB RBAE ABHE

Rewrn,nuut MANUAL BREAK AT 17298

-
bl
~

1
13°88°
inn

§5°88
i
iy

Wxecution Screen & Command:
o Neot

Figure 4-34, Second Manual Break
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Step Key Sequence Commentary

46. R, B, up, left, >, >,
F, < space, 1, 2, 9,

To fix these two problems, leave the
Execution screen, which, though it

8¢-%

RETURN

47. A, right, 1, RETURN

displays data about mappable memory
and the break condition, does not
allow you to modify the parameters.
Use the Resources screen Break com-
mand to set up a breakpoint on a
data memory request. This is one of
16 possible values in the bus cycle
type field. As usual, you can
select a choice either by stepping
through the table of possible values
or by entering a number that
corresponds to the required choice.
The space character selects the
default value.

The second field in the mAp sub-
screen determines whether or not the
mappable memory responds to system
data accesses. Entering a 1 sets
the field to "SD". The mappable
MEMOTY NOW reéponds to two types of
accesses. For this reason, it is
not necessary to modify the memory
space parameters of Peek. System
code location 0010 is the same
memory word as system data location
0010.

Wit states @

ofp
space SC. .
address 9098
unprotect

e
R1Y
0008

space address
<

4
3

(Resources Screen
ek Inst_count wip

space address
X

ek Inst count  wy

Figure 4-36.

+

Inst_count B!

Break
enables puise b break  status
address 818 count 8!

read systes  word  data xra.<§=

reGister R
Ré ) R6 i P

WO 9008 1258
RI2RI3 S poaP
900 900 ol

0818

SC 8008
SC 8668

Break Cosmand) Quit
reGister Peek Wait states

Inst_count 8!

Break
enables pulse § break  status
address 9818 count 81
read system word data mreq

R6
8008 9808
R13
8008

8818
8088

ot

reGister Peek Na:it states

Modification of mAp Parameters
A
I\l /

L]
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Step Key Sequence Comment ary
48. G, A, B, RETURN The last action on this screen is to
set up a new starting value for RO
with the reGister command. Mait_states 8 Inst_count 81
pulse S break  status
address (] count 81
read system word data mreq
reGuster
RS O
8008 0988  p9e “n
R12  R13 NP
8000 900  98E [ __J
;;lce address
8910
2% 008
3% L]
f!‘n;.er Cossand) Quit
oo reGister Peek Wait states
Figure 4-37. Modification of RO Value
49. E, G Start a new emulation. This time,

the trigger fires almost immedi-
ately, and when the execution screen
is redisplayed, you see that the

Mait_states B Inst_count 81
contents of location 0010 have | e -
_ore s

indeed changed from ABOB to A81B. pace S0 Bk e " ip . count B
The Program Counter points to loca- ~ umrotect read system  word  data mreq
tion 001C, the word after the in- addr instruction snemonic
struction that caused the break % }""Eg g:g :}
condition to be met. The condition = | co- - o R

. addr memory contents R Rl RO K3 R4 RS -
flags in the FCW reflect the fact i 8918 (1B AGEG AGBG AGRE 008 09GG BAGO AR %g%m
that location 0010 holds a negative P86 RoB6 AEBe 606 R12 R1J &4‘915
2's complement nunmber. o L ggfﬂfgm %gm

i

8988 ABEB AGAB ABEE ABAE
BBB ABHB RBAE ABBE

Return mestage TRIGRIR BREAK A1 AB1C

%
121

i

(Execution Screen b (ommand
Go Nevt

Figure 4-38, Trigger Break on Dafa Read
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Step Key Sequence

50. R, B, down, left, 5
RETURN

51. E, G

Commentary

Associated with the breakpoint logic
is a pass counter. If you load it
with 51 hex (that is 81 decimal),
the program loop is executed that
number of times on the next emula-
tion.

After the emulation begins, there is
a short delay before the breakpoint
is encountered the number of times
programmed. When the emulation
ends, location 0010 has been incre-
mented by 510 hex (51 x 10), showing
that the correct number of passes
has been made.

Kait_states 8

address
read

reGister
.£] R4 RS R6
000 9008 9009 0900

Rit RI2° R13
8000 9008 2008  PEGO
space address 7
SC 0018
[ 0809
I« 0690
(Rego‘";;;'vs;r';“’ E

eak Break Command)

1
nst _count reGister Peek Nait states

Inst_count 81

pulse b break  status
8018

count 51 '<;=

systes  word data mreq

R7
[
R15
0008

Qit

Inst_count 81

Break enables
address

unprotect
addr instruction enemonic
ABE8 INCB RHE
AG88 INCB
addr  sesory contents
8018 ADZB AGEB AOBB AGEE
AB1B AGBB AOBE ABBE

8088 AOMG AGBE ABER AOEE
A8 ABBE ABBE ABBE

.read

‘f‘,‘,‘f{'}“‘""' TRIGGER BREAK AT

(Execution Screen b Eo;‘;ﬂ} 7
L Next

pulse_b break  status
count 51

systes  word datamreq

= ©
—_ =
il
L PTTEITE
icit
iR

rs
nems
—_ S|
=11

Figure 4-40. Break After Multiple Passes
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Step

52. R, A, up, 2, RETURN, B,

space,

53. €, G

Key Sequence

RETURN

Commentary

The INC instruction writes memory
and can be used to show the Z-SCAN's
write protect feature. To do this,
disable the breakpoint and enable a
write protect break.

The next emulation terminates with a
message warning of a write protect
violation. Although the offending
instruction has been executed, the
contents of mappable memory remain
unchanged and the data that the CPU
attempted to write into memory is
lost.

Wit _states §

address
="

L]
[E_IN
nn
L)

R B
[

i

" e
M M rM2
o R e

Inst_count 01

Bresk
disable pulse_bbresk states
address [ 1] count 51
reasd systes  word datamreq

reCister

o] L. L4 K Fou
N e N [ 08 -
Ma R4 RIS PSP wr
0 0N we (] L

e —— -

Pect

Figure 4-41. Selection of Write-Protect Break

Mit_states 0

Return_ge

Fiqure 4-42,

Break After Violatiqn
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Step Key Sequence

54. R, A, up, space, RETURN
55. B, 1, down, left,

space, left, 1, F, F,
A, RETURN

56. £, G

Commentary

Clear the write protect break.

Now select a break on the first
occurence of either any reference to
location 1FFA (in any address space)
or any word read from system data
memory. "enable+" designates this
mode of operation.

Return to the Execution screen and
run an emulation. It stops at loca-
tion 1FFC because the address of the
previous instruction has fired the
trigger. The contents of location
0010 are unchanged, indicating that
the instruction at location 0018 was
not executed during the emulation.

hit_states §

2

Ix

Instcomt O

e
1FFC L
[

3.'5“2
sECliEIN”

23

—_— mumen
Wetert_seosege TRIGRER BNEMK #T: 1FFC
— Mo TRIGHR BNIMK M1: IFFC

(Exeemt \-‘.l-rm

Figure 4-44.

4

Break on Address Match

L4
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Step Key Sequence

57. T, down

Commentary

A trace terminates after only two
instructions have been executed
because a trigger is caused when the
instruction at location 0018 per-
forms a data memory read. Emulation
stops as this event has precedence
over the step count of 000B (11
decimal) imstructions. A break mes-
sage replaces the prompt that
normally appears on the bottom
screen line. The Peek display shows
that the contents of location 0010
have changed.

Mddress—-Contents

19818
416

2
-R18--R11--R12--R13- R4~
) o008 0000

3111

1
1

|

i
m

Trace Step Count : TRIGGER BREAK AT: 081

Figure Q—&S. Data Read Break on Trace Screen



4.6 HOST SYSTEM USE WITH 28002

The tutorial script continues on the next page. If your Z-SCAN is connected
to a host system that supports the generation and downloading of 78002
programs, perform steps 59 through 63, then move on to step 65. If the
example program already exists on the host file system, you can skip all the

steps except 63. If you do not have a suitable host, proceed directly to step
64.

5/27/81 4-34
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Step Key Sequence - Commentary

58. RETURN, R, RETURN, R, The example program that is run in
A, 1, right, 1, right this part of the tutorial generates
1, right, 1, right, 1, accesses to all six ZB002 memory
right, 1, RETURN * spaces. Select the Resources screen

and set up the mappable memory to
respond to all types of access:
code, data and stack references in
both system and normal modes.

NOTE

If your Z-SCAN is connected to a host system that
supports the generation and downloading of Z8002 pro-
grams, perform steps 59 through 63, then move on to
step 65. If the example program already exists on the
host file system, you can skip all the steps except
63. If you do not have a suitable host, proceed
directly to step 64.

lnit_states § Inst_count 81

enablet pulse_l break status
address {FFR count 01

1] systen word data_sreq

reCister
RS

PC

,8i1c
PSAP
]

(Meseurces Screen
Connand)
Treat aum Peek

Tnst_count Mait_states

Figure 4-46. Enabling of All mAp Address Spaces

Fau
-3
s
L
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Step Key Sequence

59. H

60. Bootstrap your system

Commentary

Before you can use the Z-SCAN down-
load command, you must have a Z8002
program to load. Your host's utili-
ties and support programs can be
used to create it. Type H to enter
Transparent mode.

Unless it is already up and running,
load the operating system of your
host. For Zilog PDS 8000 systems,
press the reset button on the front
panel of the system, then enter
RETURN at the terminal keyboard. For
IDS/1 systems, press wait, then
enter two returns. An operating
system diskette must be present in
drive zero or, for hard disk sys-
tems, the disks must be spinning. If
you have a non-Zilog host, follow
the bootstrap procedure described in
its system manual.
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Step Key Sequence

61. Enter, assemble and
image the example
program

62. BREAK

Commentary

Figure 4-47 shows an example program
that is compatible with Zilog's
28000 PLZ/ASM assembler, version
2.02 or later. The commands needed
by the Zilog RIO operating system to
create it are listed in Figure 4-48.
Assemblers on non-Zilog hosts
probably require changes in the
syntax of the source. Changes are
acceptable provided that the memory
image of the final program corre-

" sponds to the information at the

left of Figure 4-47. Refer to the
host documentation for more informa-
tion. The program appears with
expanded commentary in Appendix B of
this manual.

Return to the Z-SCAN monitor en-
vironment.



LoC

0002
0008
000C
0014

0018
001cC
0024
0028
002A

002A
002E
0030
0034
0038
003A
003C

003C

003C
003E
0042
ooL4y
0046
00438
004A
oouc
0050
0052
0054
0058

005C
0060
0062
0064
0066
006A
006E
0070

OBJ CODE
4000 002A!
4oo4 0024
4000 o003C!
4008 o002A'
0000 0000
0000 ...
0000 0000
0000
7600 0000°
7D0OD
210F 002A!
7600 0024
TDOF
TF12
A9F5
670E 0026!
E604
7D02
A30E
TDOA
E808
2101 ABCD
3D12
3F13
3B05 1234
3B37 1234
7602 0018
2124
93F4
29F0
57TFO 0018
3304 FFAC
TFEF

5/27/81

hr
48
49
50
51
52

EXAMNSG MODULE

!
!

!

!

$SECTION EXAMNSG_P ! Make imaging easy
$REL %0000
INTERNAL
NEW_STATUS_AREA: ! Most entries unused
$REL %0002 ! Reset status
RESET ARRAY [ 2 WORD ] := [ %4000, INIT ]
$REL %0008 ! Privileged instr.
PRIV_VECTOR ARRAY [ 2 WORD ] := [ %4004, INIT ]
$REL %000C ! System call
SC_VECTOR ARRAY [ 2 WORD ] := [ %4000, BREAKER ]
$REL %0014 ! Non-Maskable Int.
NMI_VECTOR ARRAY [ 2 WORD ] := [ %4008, INIT ]
PASS, LAST WORD := O ! Data and stack area
NML_STK ARRAY [ 4 WORD 1 := 0
SYS_STK RECORD [ ID OLD_FCW OLD_PC WORD 1 :=
GLOBAL INIT PROCEDURE ! Set up control reg's!
ENTRY ! and both stacks.
LDA RO, NEW_STATUS_AREA
LDCTL PSAP, RO
LD R15,#SYS_STK + SIZEOF SYS_STK
LDA RO, NML_STK + SIZEOF NML_STK
LDCTL  NSP,RO
SC #%12 ! Trap into BREAKER
END INIT
INTERNAL BREAKER PROCEDURE ! Demonstrate bus
ENTRY ! cycle types.
INC. R15,#SIZEOF SYS_STK ! Fix up system stack
BIT SYS_STK.OLD_FCW,#14 ! Check previous mode
JR Z,ELSE_ ! If mode was system
LDCTL RO, FCW ! set normal mode by
RES RO, #14 ! clearing bit 14
LDCTL FCw, RO ! of FCW; ‘
JR FI_ ! else do I/O.
ELSE_: LD R1,#%ABCD ! Dummy port address.
IN R2,€R1 ! I/0 read
OUT @R1, R3 ! I/0 write
SIN RO,%1234 ! Special I/0 read
SouT %1234, R3 ! Special I/0 write
FI_ ! Memory op's follow:
LDA R2, PASS ! Internal operation
LD R4, E@R2 ! Data read
PUSH @R15, R4 ! Stk write
INC @R15 ! Stk read, stk write
POP PASS,@R15 ! Stk read, data write
LDR LAST, R4 ! Code write
sC #HEF ! Trap sequence

END BREAKER
END EXAMNSG

Figure 4-47.

78002 Program Example

4-38

1
H
1
H
!
:
]
:
1
.
]
:
1
:
!
4
!
:
1
H

o



>

COPYRIGHT, ZILOG, INC. 1979
A1l rights reserved.
No part of this software may be copied or used without
the express written consent of ZILOG, INC.

THURSDAY, NOVEMBER 1, 1979

RIO REL 2.2

%DATE 810424

FRIDAY, APRIL 24, 1981

%B;SET TABSIZE=4;EDIT EXAMNSG.S

B

EDIT 2.1

NEW FILE

INPUT

EXAMNSG MODULE
$SECTION EXAMNSG_P ! Make imaging easy !
$REL %0000

INTERNAL

SC #%EF ! Trap sequence !
END BREAKER

END EXAMNSG

EDIT

>QUIT

%Z8000ASM EXAMNSG
Z8000ASM 2.02
Pass 1 complete

0O errors
Assembly complete
%IMAGER EXAMNSG.OBJ ($=0000 EXAMNSG_P) {0000 0080} E=002A O=EXAMNSG
IMAGER 2.0
68 BYTES LOADED
%EXTRACT EXAMNSG
RECORD COUNT = 0001 RECORD LENGTH = 0200 NO. OF BYTES IN LAST RECORD
ENTRY POINT = 002A LOW ADDRESS = 0000 HIGH_ADDRESS = 0080 STACK SIZE
SEGMENTS:
0000 0OTF
%

008
000!

NOTE
If the file EXAMSEG is created on a diskette, the
record 1length shown by the EXTRACT command will be
0080.

Figure 4-48., 78002 Program Creation with RIO

4-39 5/27/81



\8/L2/s

ov-v

-Step Key Sequence

63. M, L, down, E, X, A, M,
N, S, G, RETURN

Commentary

Set up and execute the Memory-io
screen Load command. The program
name is EXAMNSG (nonsegmented
example), and it is to be loaded
into system code memory. As the
file is loaded, an incrementing
number field appears toward the top
left of the screen. This is a count
of the number of records transferred
from the host to target memory.
Each record carries 30 or fewer
bytes. When the loading is complete,
the entry address of the program is
displayed. If any error message
appears, enter H and check the
following:

o Does the program file EXAMNSG
exist?

o Is its name correct?

o Does the download utility LOAD
exist?

If no message appears when the com-
mand is executed, the host has not
responded to the Load command sent
by Z-SCAN. Terminate the load by
entering BREAK, then type H and
establish why this happened. When
you have fixed the fault, return to
the Z-SCAN monitor environment and
type M, L, return.

(Memary_is Screen
Conpare Display

Figure 4-49.

od_Conmand) uit
!Kuln‘e Fill moVe refd Mrite Load sed

Loading of 78002 Example Program
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Step Key Sequence

Commentary

If you have completed the four previous steps, skip the next one.

64. M, V, 6, right, 5, F,
8, 0, right, 0, 0, 7,
0, RETURN

A copy of the example program shown
in Figure 4-47 exists in the Z-SCAN
monitor ROM. Use the Memory_io
screen moVe command to copy it into
the mappable memory.

source: space MT  address  SFO8 count 0878
target: space SC  address P99

DO

(C““N!Ju Screen
omare Digplay eXamine

sofle Comsand) Quit
111 moVe reAd MWrite (oad seNd

Figyure 4-50. Cspying Program with move Command
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Step Key Sequence

65. R, G, space, left
4, 0, 0, O, left, 0, O,
2, A, RETURN

66. P, 1, right, G, 0, 1,
8, down, 0, 0, 1, C,
left, 5, down, 2,
right, 0, 0, 2, 4,
RETURN

Commentary

Set up the PC and FCW so that the
program starts at location 002A in
system mode. At the same time,
restore RO to its default value. Mait_states B Inst_count 81

g Break
SC SD SS MC ND NS enablet pulse b break status
Losd address {FFR count B!
unprotect read systen  word datasreg

reGister

ter Conmand) Suit
Inst count  wp  reCister  Peek  Mait_states

' Figure 4-51. reGister Initialization
The program has data, normal stack
and system stack areas. Set up the
Peek fields to monitor their con-
tents before and after each emula-

tion is run. Hait_states 8 Inst_count 81

1; Break

SC SD S5 NC MO NS enablet pulse b bresk status
8008 address {FFR count B
unprotect read systes word  data_sreq

reGister
s}

Feet space address

. JL]
2 N wic
¢ w it e

(hh::““ Screen

Be Comeand) it
Inst count why  reGister  Peek  Mait_states

N Figure 4-52, Set-up of Peek Parametgggﬁ
v . L % - ( ™

<



]

\8/L2/s

Step Key Sequence

67. B, 2, up, left, space,
up, left, 0, 0, 2, A,
RETURN

68. E, G

69. T, 4, down, 1, down

Commentary

Finally, set up a breakpoint on the
first instruction of the initiali-
zation routine of the example pro-
gram.

The Z-SCAN is now ready to run the
program. There is a trigger break
after the first instruction is exe-
cuted. At this point, the only
change is in the PC value.

Trace the next five instructions,
entering numbers to change the
default Trace step count. At the
end of the sequence, both system and
normal stack pointers have been set
up, changing the displays for the
two stack areas. The final imstruc-
tion, a System Call, pushes three
words of data onto the system stack,
producing a further change. The
data also appears in the third Peek
area.

Nait_states @
of)p space

address
unprotect

instruction

Inst.count 81

status
address 882 count 81
read systes word instr fetch!

snemon i ¢
LoCTt PSAP
I DA )

addr mesory contents
0818 0008 0000 2008 0966
000 OO0 0008 G0e

S01C 0008 0000 Po0e 9000
8000 0000 0000 2806

0524 0000 9008 9908 7608
0000 0000 0008 7600

Figure 4-53.

Address---Contents

2Fafaagh

-

%

348
~

Figure 4-54,

Emulation and Breakpoint

10T

Fater » Wer nusber ursor down or Return ’

Tracing Initialization Routine
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Step

70. 1, 0, 0, O, down, BREAK

Key Sequence

71. RETURN, G, target RESET

Commentary

A large number of instructions can
be traced by entering a hexidecimal
number (bottom right of menu area).
Tracing begins when you enter cursor
down. Let the display run for
awhile and observe that the program
loops, alternately setting and
clearing bit 14 of the FCW to move
in and out of system mode. Tracing
can be stopped at any time by enter-
ing the terminal BREAK key. The
redisplayed memory content fields
show that the contents of the data
area and of both stacks have
changed.

Run the program. The emulation can
be terminated with a target RESET
because the status loaded from loca-
tions 0002 and 0004 in response to
the input makes the CPU execute the
instruction on which the breakpoint
is set. The initial conditions of
the program are not fully restored
by the RESET because the data and
stack areas may no longer be zero.

~sapRRERESRERERARREREREA

Figure 4-55.

Nait_states @

ofip space
address 0060
unprotect

Inst_count 81

IR RA R AR RARREEEE

Trace of Main Routine

enables  pulse § break  status

address 882A

read system

addr instruction anemon

882t 7080 LoCT
886t TFE 5C

5p addr  wmemory contents
15D 9818 BSIE BSID 0GR PA8
0084 0083 PO0E PE6E

NS B81C 9998 8996 AA8R B51D
0808 9008 POAe BAA3

IS5 Be4 TRCE 4828 8079 7608
TFEF 9000 9084 7600

Return_meszage TRIGGER BREAK AT

{Execution Screen b Comsand!
0 Next

Figure 4-56.

POAP kH
bt

R@ R1 RZ RS
6008 6810 8818 9888
1284 ABCD @816 086N
RS RY RIB RI
8600 d06d Aeee BAAe
8800 #0RA BRBA ARAK
PO FCM
a8t 4000
886t 4808

count B!
word nstr feteh!

R4 Ry Rb RV
B510 5088 HAGH HBBE
A00) 000 HEAH BAGE
Ri¢ R1J R14 RIS
7860 HOBY AOBY PB/F
HAAA ABOE AR BACA

PSAP NOF
(T Hi4
HA0H L

Trigger Due to Target Reset



Step Key Sequence Commentary

72. RETURN, target NMI A target NMI also terminates an

emulatinn. Again, the initialization
routine is entered in response to
the input. The cause of the entry
can be distinguished because the
reset and NMI flag register values
differ.

Hait_states @

ofip space

address 2080

addr
882t
882t

5P
15D

unprotect

Inst_count 81

pulse § break  status

address ]

read system

instruction BNeRON I (
7080 LDCTL PSAP R
080 IDCYL PSAP kM

addr wemory contents
8818 79F4 7973 9060 PA8P

B51F 8510 9006 0068
8010 000 8000 PRAE Yi*

RE R R RS
#9888 ABCD AA16 BBBH
8608 8818 8818 ABAR
RE RY R1g K11
7004 3880 ABAN HOWH

rount B!

word instr fetrh!

R RS R K
791 4 3668 HAHH HOBH
ST
Rl R1i Ri4 RIS
AABY HOBH HoRe B8 4

Sh-v

L8/ L2/4

RABR HORA ABAR AWK WHH HAHH A o
Pt bl POAI i

824 108H 480 HALH 608 e ABHE s .
T0HE 4808 867H 7oA8 aBt d0Aw AHHE )

4080 0008 8888 BS1D

Return message  TRIGGER BREAK W' AH/L

trecy ¢
Cution ereen K usmand
o Neot

Figure 4-57. Trigger Due to Target NMI

73. R, B, down, 1, down, 1,
left, A, RETURN

This tutorial does not explore the
full possibilities of the program,
which can generate a wide variety of
bus cycle types in both system and
normal modes. Experiment with it if
you want to explore the Z-SCAN's
features in more depth. As a start,
set up a breakpoint on a system
stack write of data pattern 0O02A.

Nait_states @ Inst_count

oo
space SC SD S5 NC ND NS enables i 4 status ,
address 8680 data nnly rount H1

unprotect wote wystem  word stk .HQR

rebister
M R OR R R4 3 h o
900 ABCD BBIB  PRRR o4 o 406
R R RIB R RIC 3 ! Popp Ak
%00 9000 0900  PB08  AARR L bl

Peek space address

1S #0918
14 NS #81(
§ S5 8824

{Resources Screen
eak

Break Command: Quit
Inst count  wfp  reGister Prek Wait states

Figure 4-58. Set-up of Stack Write Break
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Step

74. E, G

Key Sequence

Commentary

This last emulation can run for as
long as four seconds before the
instruction at address 0064 writes
the data pattern matching the pro-
grammed break condition. Z-SCAN may
naot stop the emulation before the
next instruction is executed because
the data match is detected only at
the end of the last bus cycle of the
INC instruction. Because of this,
the next instuction, POP, is exe-
cuted before the emulation termi-
nates. This leaves the PC pointing
to the LDR instruction.

Mait_states 0 Inst_count L
w» uu:t SCSOSSNC M NS Break enshles pulsebbresk states
address 0000 data anly 02N count
wpretect write systes  word _ff'_‘ff!,-_---
adr  instruction mesonic
WA 1M FFNC LDR WA R4
- (L PSP e

19 =1‘; W‘&'n

T4 T 0000 000

(A N ¥ ¥ ¥ -]
0000 0000 000 7%

Figure 4-59. Break Following Stack Write



4.7 TUTORIAL SCRIPT FOR Z8001

The tutorial script for the 78001 benins on the following page. 1If a Z80N2 is
currently operatina in vour Z-SCAN unit, turn back to the script in Section

4.5. Be sure not tn tvpe the commas or spaces shown throuahout the key
sequence.

=
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8v-7

- Step

Key Sequence

Monitor RESET, RETURN

2, Terminal selection digit
3. RETURN
p

Commentary

Z-SCAN is RESET. All information
about the previous state of the
hardware and software is lost. The
monitor software uses the RETURN
character to set up a baud rate
generator, then it displays a menu
of the CRT terminal types supported
by the software. The cursor (a
steady or flashing bright square on
most terminals) appears in the
center of the bottom screen line.

To confiqure the monitor for your
terminal, enter one of the digits
listed in the menu. If your terminal
is not one of those listed on the
menu, consult Appendix A and the
documentation for the terminal. Pick
a digit that corresponds to a
protocol supported by the terminal.

The CRT screen is cleared, and the
System screen is displayed. The
cursor rests on the name of the
screen, which is in parentheses on
line 23, part of the menu area. This
screen gives information about the
status of the Z-SCAN hardware, for
example, the CPU type currently
operating in Z-SCAN and the software
revision level. The displayed baud
rates and revision levels may differ
from those shown in the figure, but
the CPU type must be the same. If
it is not, follow the alternative
tutorial of Section 4.5. If the
display is corrupted, the digit
entered in step 2 is incorrect and
you must repeat the tutorial from
step 1.

B ADM 31, Soroc 1 ADDS Regent 7 Beehive

4 DRC vTiee 5 G111 288 b Hazeltine

8 1BM 318y

Enter terminal type selection nusber b |

Figure 4-60.

Z-SCAN 8688

78081 MONITOR Version 3.8

terainal baud rate: 9688

host baud rate: 9600

ttatus to _target: internal op

‘ T ——cmea
Bisten Screen)  System Memory 10

Figure 4-61.

4 »

Resources

78001 Terminal Selection Screen

Fxecution

28001 Monitor System Screen

£
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Step
4. M
5. S, R

Commentary

The single-keystroke commands you
are allowed to enter appear as
upper-case letters in the words
outside the parentheses in the menu
area. The command M calls up the
Memory_io screen. Again, the cursor
rests on the name of the screen,
which appears on line 23 in the menu
area.

Among the valid commands shown in
the menu area is S. Entering the
command reactivates the system
screen. A third screen, the Re-
sources screen, can be called up by
entering R. As usual, the cursor
rests on the screen name, and legal
commands are listed in the rest of
the menu area.

(ewory 10 Screen) Susten

Nemory c st
Memory. 10 Resources fxecution Ho

Comare Display tannt‘ Fill moVe reRd Write load seNd

Figure 4-62. 28001 Monitor Memory io Screen

Nait_states 8

Inst_count 81

afp
space I
address #8 8668

unprotect

R3
0008
R11
[LLLY

disable pulse & break  status
seg¥offsetBA ARG count 81 i
read system word instr fetc

reGister . ] 6’1’ -
R4 RS b y (
8008 #GAR 808K HH ABRE (N (“?“
Rt R1I3 R4 PoAP o W
0008  ARBE  HARK HH HAHH

space address

1

§

SC LLCLEL]
o 86 8696
45 48 8000

= Wesources Screen)  System Memory 10 Kesouries frecution

Teak  Inst count  wRp

reGister Peek Wait states

Figure 4-63. 28001 Monitor Resources Screen
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- Step

7. T

2,

Key Sequence

Commentary

In step 5, you went from one screen
to another by way of the System
screen. However, it is usually
possibly to move from one screen to
another with a single keystroke. The
Execution screen is activated by the
command E.

One display, the Trace screen, is
accessible only from the Execution
screen. Notice that there is no
menu area because this screen does
not support a ;fariety of commands.
It is dedicated to providing a
detailed picture of program
execut ion.

Mait_states 8

_ Break disable pulse b break status
> :::ﬁt“ 88 008 seqtoffsetB8 8988 count 81
' unprotect read w“f.,,

addr instruction snedonic .
08 9088 8981 9883 ADDB RH! /08
02 9288 908! 9083 RH1 4788

.5 s
addr memory contents R R R3 R4 R hoos 306

1 SC 98 2908 9081 9963 9985 PAA7 9000 0000 PPGE 0006 (mm
9001 0083 PORS 0AA7 0RO BEBD BAAA PAE 3000 0008 000 POGE

RIB Ri1  Ri2 -R13 R4 RIS
250 89 8998 9891 003 AAES BAE7 2698
9001 9083 9985 BRAT

3SC 0 Boe0 2891 E83 BOES PAR7
8881 9083 B85S 8887

(Becution Screen)  System Memory_10 Resources
Go Next Trace

Figure 4-64. 78001 Monitor Execution Screen

Address---Contents

RH1 1798 (998
---R9-—-R1B--R11 R12 RII R14- RIS
::unawwumam%amamm;nmsmnamumnuu
0900 6300 POOG BAGO RGO GRY ARG RGO BAGY 0AGM 9A8H
Normal Mode Stack NSP

S
8081 9083 9085 pea7

m1 8883 9885 8A87 0081 5883 9985 BOE7

Enter a Hex number, Cursor down or Return > I

Figure 4-65. 78001 Monitor Trace Screen
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Step

8.

Key Sequence

RETURN, H

Commentary

Enter a RETURN to exit from the
Trace screen to the Execution

screen, then enter H. The Host

command selects Transparent mode,
allowing the terminal to communicate
with a host system through Z-SCAN.
You can enter the command even if no
host is connected.

Figure 4-66.

Host Screen, Transparent Mode
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A1

Step

9. BREAK
10. R, A
N

Key Sequence

Commentary

Transparent mode is terminated when
the BREAK key is entered. If the
System screen does not reappear,
consult your terminal documentation
-you may have to press another key
at the same time as BREAK, or the
key may be disabled by an option
setting inside the terminal. A
monitor RESET can be used to end
Transparent mode, but its use is not
recommended because it destroys any
information that was set up inside
the Z-SCAN.

So far the cursor has remained at
the bottom of the screen except when
the Host command was used. All of
the user-modifiable fields on the
Z-SCAN screens are outside the menu
area. The fields are divided into
groups, known as subscreens. FEach
subscreen is associated with a par-
ticular command and can be entered
by keying the capital letter in the
command name as it appears in the
menu area. Note that as soon as you
enter the A command, the first menu
line changes to reflect the selected
command (Resources screen, mAp
command), and the cursor moves to
the top left field in the wmAp
subscreen. ‘

Hait_states @

(Rezources Screen

eak

Figure 4-67.

Inst count  wfp  reGister Peek

Inst_count 81

disable pulse_§_break status
segtoffsetdp 0AG8 count B1
read system  word  instr _fetchl

reGister
RS R6 R7 PC FCH
8009 0900 806 80 9066 (908
R11 R1I2  R13  R14 RIS PSAP NSP
8000 9909 AP BBPe  B8AE 46 6000 8898 peGE

tpace address
86 98008
08 9868
86 2008

ommand) Quit
Wait states

Cursor in mAp Subscreen
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-~

Step Key Sequence

11. RETURN, B

Commentary

To move the cursor back to the menu
area, enter a RETURN. The menu
display does not change because the
mAp command is still active. It is
altered when a new command, Break,
is activated. The cursor moves to
the top left field in the Break
subscreen.

Nait_states 8

space . - == hhsable

address P8 P8R0

unprotect

Inst_count 81

pulse_t_break

seqtoffsetdd 8008

read

rebister

R4
0008
R12
1L

RS
0008
R13
(LLL

space address

SC 09 8080
? SC LG
3 S 80 8008

(Resources Screen
reak

Inst count afip  reGister

Break (ommand!
Peek

system word

R7
80080
R1S
8008

Guit
Wait states

status
count B1
instr fetch!

Figure 4-68. Cursor in Break Subscreen



Step Key Sequence

12. RETURN, @, S, R, A

\8/LZ/S

13. RETURN, S, R, A

14. right, right, right

Commentary

You should now be comfortable with
activating screens and commands. The
only new command in this sequence is
Quit. It deactivates the current
command and modifies the menu to

‘show the names of the other

screens.

It is not necessary to use the Quit
command before moving to another
screen. You can enter the initial
letter of the new screen name even
if it is not currently listed in the
menu area.

Most subscreens consist of more than
one field. Once the cursor is in a

Nait_states 8

afp

space
address LLRCILL
unprotect

R R1 Re R3
8008 0008 BBGW 9688
R8 RY R1B Rt
8980 608 PBRE  BARH

Peek

1

§

tResaurces Sereen

Breab  lnst (ount

Hr pak
cable  puise B opreax
ceabuf For AR HAHH
read cyetem wir

;‘ 8 [ fr B8
HHan HHAH H HedH HHw
ML W14 pi POAP NGt

HHAK HAUH UM HAHH  HHHH HHAA

space  address

i dK Hhgu
O LLCET
Wi Haau

afp  ummand !
celiicter Perk

left, left, left, left

76-%

subscreen, it can
other fields in the
by using the cursor
the cursor left key

be moved to the
same subscreen
control keys. If
is entered while

15. right, down, down,
down, up, left, right

the cursor is in the leftmost field,
the cursor wraps around to the
rightmost field in a subscreen
line.

The same wrap-around applies in the
vertical direction. Note that when
there is only one field on a partic-
ular line of a subscreen, the hori-
zontal cursor movement keys cannot
move the cursor out of that field.
The cursor keys can never move the
cursor out of the active subscreen.

Figure 4-69.

Nait_states @

afip

space
address 40 4608

—_——-_:>l\prv"‘,w!,

L) Rl R¢ k3

Horizontal Cursor Movement

Inst count @1

fr e ak
pulse & break statuc
Cnunt WY
inatr Fetohd

13ab e )
pakaf et A HHAK

q
Cead o tem word

cpiioter

vy b bt

!
WORD  ABRR  AARA  GABH  WAAW  WAWH  HAdKH UM LR oy

RY R R10 Rt FL K1 Fid L]
CLET] AMAK  WAAK AAMK AMdH

8008 e ARAY

Peex

Kesources Scereen
dreak  Inst count

Figure 4-70.

[l

PIRCEC L HHHH

address
" AHne
A4 AueH
AW KK

aHp ymmand

»fip reliister Heepk

Vertical Cursor Movement
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Step Key Sequence

16. RETURN, RETURN

17. >, >, £, 0, 1, space
G, F, H, CTRL R, >

Commentary

The RETURN key moves the cursor back
to the menu area. Because the com-
mand remains active, a second RETURN
moves the cursor to the top left
field in its subscreen: there is no
need to re-enter the command name.

Each of the six fields on the first
line of the mAp subscreen corre-
sponds to one of the 78001's address
spaces, and each has just two pos-
sible values. In the default state,
an underbar is displayed, indicating
that the 8K bytes of mappable
memory will not respond to CPU
accesses made to a particular
address space during an emulation.
In the alternative state, a two-
letter abbreviation for the name of
the address space (for example, SC
for System Code) shows that the
mappable memory will respond. You
can step forward or backward through
the possible values with the > and <
keys or you can access them directly
by entering O for the first choice
and 1 for the second. Alternative-
ly, space and F select the default
and final values. CTRL R restores
the field to the value it held when
the cursor entered it. Other
printable characters that are not
hexadecimal digits do not affect the
field.

Nait_states @

afip

space K
address #6 Aene

unprotect

B R !

88 p9Be opee (T
R8 Ry RIY PR
088 0098 BABE  AAGH  RadH

P
rek space address

1 o “oe Hea
o W Aee
[ L

(Re ;
sources .
Break Creen wfip Lommand

1 .
inst count afip rebister

Hreak

1:cabie  pulse § break  ctatus

{fsptAA ARAR

. rd
yetem wiora

Mt & VW
Haau “e A AHAH Her
k14 1 FORE NG

Hane Ahdr AH HHHE  AHHE AHBR

[J
14
4

Peek Wa it

Figure 4-71. Enabling Mappable Memory
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Step Key Sequence

18. RETURN, B, 2

19. down, right, right,
>y Dy >y <, 1, RETURN

Commentary

The emulation you are going to run
requires a breakpoint, so you must
enable the breakpoint logic by set-
ting the first field of the Break
subscreen to "enable*'. This tells
the logic to search for a simul-
taneous match in the segment field,
the offset field and the various
status fields.

The breakpoint segment number is
correct but the offset must be
changed. The address field contains
four hexadecimal digits and can hold
any value between 0000 and FFFF.
Use > and < to move the cursor
within the field, and enter new hex
digits to change the value. You have
now set a breakpoint which will be
triggered when the first word of an
instruction is read from system code
location 0010 in segment 00.

1

Nait_states @ Inst_count

Break

space SC ’ Brables  pulse § break :(aluaw
address 98 9800 seqsoffsetAd AAAA f\”{t;‘f ‘;Ml
unprotect read cystem  word NS

rebister - ot (N
R8 R1 R? R3 R4 RS Rt ¥ ' ohe
9090 0898 0G0 ©0RG8  0AA8  BAAR  VARK :ﬂ?w i ‘HH::‘ Iy
R8 R9 [31] Rt R1?2 R13 R14 3N F
8600 0986 @088  PAEE 3000  0PAR  AAAM  HAAK LU HHgd

Peek space address
1 S( 80 4404
1 5 80 4044
j 5( #8 AnaM

'

(Resources Sereen Break (ommand: uu it
Break  Inst count  wRp  reGister Perk Wait states

Figure 4-72. Enabling Break Logic

Nait_states 8 Inst_count @1

k  status
space SC.o_ enables pulse § brea
address 20 8090 seqtoffsetPd 8018 count ?lt"h
unprotect read system instr tetchi

reGister )
R4 RS i
2008 8538 (L] HSUQ
R12 R13 o PSAF
0000 98008 400 a¢ #9088

space address
SC 80 8000
SC 79 0968
SC 80 8006

(Resources Screen Break Command) Quit
tak  TInst_count mfp rebister Peek Wait states

Figure 4-73. Setting Break Address

« ¥ ' £
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Step Key Sequence

20. M

21. F

22. left, 1, F, F, F, down
A, 8, 0, B

23, RETURN

Commentary

Move to the Memory-io screen. When
it is displayed, notice that the top
three lines are blank.

Fill is listed as a valid command in
the menu area. As soon as the com-
mand is activated, the cursor moves
to the first field of the Fill sub-
screen which appears at the top of
the screen.

Use the Fill command to fill map-
pable memory, which currently
extends from address 0000 to 1FFF in
the first segment of system code
space, with increment byte register
instructions (opcode AB0B, mnemonic
INCB RHO, #12). In order to do
this, you must change the contents
of some of the fields on the sub-
screen. The Fill string can be up
to 16 hex digits long, but only four
are required in this case.

After the parameters have been set
up, the command must be executed by
entering a RETURN. Before execution
starts, the cursor moves to the
bottom of the central window area.
The message "DONE" is displayed when
execution is complete.

-

target: space [ begin_address B8 BBAA end_address 80080

string

(Hemory 19 Screen Fill Command) Qust
omare Display eXamine Fill moVe reAd Write Load seNd

Figure 4-74, Default Fill Command Display

O

(Nemary_is Screen 11 Cn;nil
Compare Displey !Xu&!: Fill moVe reRd Write Load seMd

Figure 4-75. Execution of Fill Command
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Step Key Sequence

24. D, RETURN

25. down, up, RETURN

£

Comment ary

The Z-SCAN Display command is used
to look at the contents of memory.
In order to look at the bottom of
system code memory, you do not need
to change the default parameters
that appear at the top of the screen
when the command is activated, so
execute the command immediately.
Addresses appear at the left of the
screen, data in the center and at
the right is an ASCII representation
of the same data. Neither A8 nor 0B
corresponds to a printable charac-
ter. Periods are used to show this.
The asterisks are delimiters.

After the Display command has filled
the window area, the cursor rests at
the bottom right of the screen. You
can enter cursor down to display the
next block of memory or cursor up to
display the previous block. The
command is terminated when RETURN is
entered.

Figure 4-76.

source: space SC  address

P4
-

gigisi
iiiiiiiiiiiiii;

=
]

8
siRaRARaRRREAE

(Newory_10 Screen  Display Command) Quit
Conpare Display eXamine Fill moVe reAd MWrite Load seNd

Display with Default Parameters
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Step Key Sequence

26. RETURN, left, 4
RETURN, RETURN

27. X, right, right, 1,
F, F, C, RETURN

Commentary

The command remains active as long
as its name appears inside the
parentheses on the menu line, so a
second return moves the cursor back
into the parameter subscreen. Set
the type field so that memory is
displayed as disassembled segmented
78001 instructions.

The eXamine command allows you to
look at and, if desired, modify the
contents of memory. Like Fill and
Display, it has a private subscreen.
The first location you need to
examine is the word at system code
location 1FFC in segment 00. Its
current contents are displayed when
the command is executed, and you are

prompted for a new value to replace
them.

source: space SC

|

B

oo ®

s3888S
jEzRsEEREERER

s
ss
me

(Resory_io Screen

address 06 0808 tupe seg

e
41?2
#17
12
#12
2
"2
12
[)¥4
412
12
[}V
#12
"e
"2
2
2

¥
'

p2zzEEIITEELIREL

INCB

Bisplay Command) it

ware Display eXamine Fill moVe reRd Write Load seNd

Figure 4-77.

source: space SC  address 08 1FFC

-Disassembled Memory Display

type word

NT NEW
ADDR  CONTENTS  CONTENTS

9 IFFC Aoee ()

‘c‘\!mw,w Screen  eXamine Command)
owpare Display o

Figure 4-78.

S

Quit

Xanine f111 moVe reRd MWrite Load seMd

Set-up of eXamine Command
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Step Key Sequence

28. 5 E, F, <, 0, 8, 1, 8
down

29. up, RETURN

Commentary

This step replaces the two INCB
instructions at the top of mappable
memory with an unconditional jump to
location segment 00 0018 (opcode
SEO08 0018, mnemonic JP <<00>>
%0018 ). Short offset addressing
is used to save bytes. The < key
can be used to backspace over in-
correct input. When sufficient
digits have been entered to fill the
open location, the new value is
stored and the next location is
opened automatically. The cursor
down key opens the next location
immediately, storing any digits
which have been entered. The data
seen in location 2000 may vary
because no memory responds at that
address.

Cursor up reopens the previous loca-
tion, showing that the two digits
entered in the previous step have
been stored right justified in a
field of zeros.

source: space SC  address 88 1fF( type word

NEW

ADDR  CONTENTS  CONTENTS

9 IFFC ABBB (58
W IFFE AGBR (1
ool e (]

'(""\"\ 10 Screen
omare Display X

Figure 4-79. Modification of Memory Contents

eXamine (ommand) it
amine fill woVe reRd Write load seMd

source: space 5C  address 88 1FFC type word

CURRENT NEW

ADDR  CONTENTS  CONTENTS

88 1fFC ABS8 (5£88
88 IFFE 9818
88 2808 299!

(:""“—”' Screen  effanine Command) Guit
™are Display eXamine Fill moVe refd Wroite 1vad seMd

Figure 4-80.

Checking Memory Contents
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Step Key Sequence

30. C, left, 1, 0, O,
left, 1, RETURN

Commentary

Just to check that everything is set
up correctly, the Compare command is
used to find the differences between
the contents of the top and bottom
4K byte blocks of mappable memory.
The byte count field for this com-
mands is, like all Z-SCAN monitor
numeric fields, hexadecimal (1000
hex = 4096 decimal = 4K). When the
command is executed, it should
reveal that just four bytes differ
between the top and bottom halves of
the memory. If it shows anything
else, you have probably made a
mistake somewhere and not corrected
it. To recover type R, A or, if the
cursor is at the bottom right of the
screen, RETURN, R, A and repeat the
tutorial from step 17.

e

source: space SC
target: space SC

SOURCE
ADDR  COMTENTS

08 1FFC St
88 1FFD 08
88 1FFE 88
88 1FFE 18

W OIFFERENCES

address 80 1088 count 1088
address B8 8988 -

TARGET
ADDR  CONTENTS

80 OFFC A8
80 BFFD 98
88 BFFE A8
88 OFFF 88

(Nemory 10 $crertnr Is are € Quit
wpare Command)
Compare Display eXamine Fill moVe refd Write Load seMd

Figure 4-81. Use of the Compare Command
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Step Key Sequence Commentary

31. E The program in the mappable memory
consists of 4,094 (decimal) INCB
instructions and an unconditional s .
jump. It can be run from the Execu- ofip space  SC _ Break enables  pulse § break status81

: address 9@ 9668 xoffsetdd 9818 ount 81
thﬂP screen.c The (br(a:é;: VaerFSIOf unprotect rs::do ¥ system  word nstr fetch!
the Program Counter and ag :
. . dd J1s

and Control Word (FCW) are suitable % Boe2 &?ﬁém“"" N e b
for running this first emulation. B 8000 hoee N RHA b

The emulation will run in system 5P addr  memory contents RO RL Re Ky va R kLK

Nait_states @ Inst_count 81

9%

32. N

mode because bit 14 of the FCW is
set. Bit 15 selects segmented mode
and is also set in the default FCW
value provided by the monitor.

The Next command steps through the
number of instructions displayed in
the Instruction_count field at the
top right of the screen. In this
case, the count is one. After the
single instruction has been execu-
ted, the whole screen is redisplay-
ed, updating the emulation status.
Two registers are affected: RHO,
the high byte of RO has been incre-
mented by 12 (decimal) and the PC
offset has moved to next instruc-
tion. The top row of the instruc-
tion and register values reflect the
state of the program after the
emulation. The bottom row values
reflect the state of the program at
the end of the previous emulation.

Figure 4-82.

1 5C 98 9800 ABRB RSB ABAG AGEE
1890 ABPB ABAB ABAB

2 5C 89 9008 7898 ASAB ABRE ABED
ABBB ABBB ABAE ABEB

35C 88 9000 ASAB ABBD ABBB AGHR
ABBB ABBE ABBE ABRH

Return message STEP BREAK AT B8R,

‘ElPCUKKQn
6

Screen Pext Command
)

0 Next

0C68 #0680 B0OE BHAY

6008 9080 BBOR ABAH

R R9 R1B k1!

0088 0080 PBBE BABY

8009 AR BABE HAAR
P (M

o4 408;  ded

A9 80BA - AW

HAWH BABH HABH HBBY
WABK HBAK HAdH HBBH
Ric RIS RI4 KD
HHOR ABBH HBAH BOBH
HARR AR HARE HABH
POA NGH
AW AHHK  HEAH AOBE
AH HAWK  HHRR AR

Instruction Step with Next Command



Step

33. RETURN

Key Sequence

Commentary

Now that the Next command is active,
it may be repeated by entering
RETURN. Again, the PC value changes
and RHO is incremented.

Hait_states 8

»fp space -
address 00 0908
unprotect

addr instruction
80 9084 [G08
08 9982 1086

3p  addr wmemory contents R R1 R

segsoffsetBd 8818

read system word instr fetchl

aneson | c
INCB RHE 13%
INCB RHE 1.

Ri o R4ORS R R

15C 98 9908

2 5C 98 ve0R

350 90 oeee

888 RBAE ABAB ABEB
808 ABAB ABAE ABEB

fB88 ABBB ABRB ABAB
ABAB ABBO ABAB ABAB

ABBE ABAB ABEB ABBB
888 ABAB ABAB ABEEB

1890 9880 #A8 ARG

880 8000 8BBE BA6A

R8 R R1B RI!

8000 8080 APBE 800A

8006 8666 8680 AAAA
PC (W

00 8084 (086

A8 Ae8.  (@Ad

7008 800K 4A0A HAGH
4600 BBGA BAGH AHAH
RIZ RID K14 k1Y
7000 ABBY HBBH HooH
HAGH AABE HAKY AROR
POAt L
WE HHHH HHe Heee
HH HAHR  HHAH AR

¢9-%

Return message STEP BREAK AT ABB4

trecution Screen Bt owmand
o Next

Figure 4-83. Second Instruction Step

L8/ L2/¢

4. G

The Go commarnd starts an emulation
which does not stop until a break
condition is encountered. Your
program should trigger the break-
point logic when an instruction is
fetched from location 0010. The
breakpoint is honored after the
instruction has been executed so
that the emulation ends with the
Program Counter pointing to the
instruction at location 0012. Note
that the termination message is
different from that of the Next
command.

Nait_states 8

ofp space  SC

address 09 8908

un!

addr instruction

88 8812 ABAB
89 8884 (86

protect

N addr  memory contents
150 08 8908 ABAB ABHB ABBB ABEB

¢S50 B8 9988

115 99 noRn

Ketyurn »rssag

i ¢
POyt Y

Figure 4-84,

ABAB ABEB ABAB ABEB

ABBB ABAB ABAB ABBB
ABAB ABRB ABAB ABAR

RB8B ABEB ABAB ABBH
fB8B ABEB ABBB ABAK

e TRIGGER BREAK A!

reen % ‘ommang
Nert

Running to Breakpoint with Go Command

Inst_count 81

Break enables pulse & break

segsoffsetBd 881

read system

anemon s
INCB
INCB

RHB [ 28
RHA L2B

RE RI RO KR!
(00 8089 ABBY HBAd
1600 900@ 886A HANK
R R R1A It
3000 9888 HBAK HARK
ARAR AAAR ARKK HAAK
[T
[LRCLIE Han
LURGELE Hhr

Hat

w4

status
nunt A1
notr fetihl

w4 K Wt ¥
HHHK HARK HHBH L
HHHE HHHK HHAH nu_w
[T I F I
HHHH HAHK HHRH HAHE
AHAK HHHR RHHH ABHE
" e
(L
:: :::b‘ AHAA HHRF
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Step Key Sequence Commentary

35. T Emulations can also be run from the
Trace screen, which disassembles

each instruction before it is exe- Address---Contents

cuted. The instruction which ap- 100 BB12 ABeB RHR
. st cHio p B0 B84 ABEB INCB RHE
pears in the center of the screen is 89 8816 ABAB INCB RHB
: . - 89 B818 ABA6 INCB RHB
tl?e first to be executed when emula o BB foBe INCE RHi
tion starts. The bottom of the 88 BAIC ABAB - INCB RHE
screen displays register and memory gg% gggg [,::g ::ﬁ "
contents. The function of these 88 9822 (BeB IN(B FHB i
) i B8 9824 AB9E INB  RHE .
fields will be explored later. 88 8826 7398 INCB RH F
8 9829 AR INCB  RHE M.
. RE- R1---R2---R3---R4 RS Re R7T RE K9 RIB K11 KI¢ KL ORI4 ;w
36. down Entering cursor down results in the F506 Base %000 0AGG PAGE BRGG BAAR ARG 8RB BAGE BARG BGAE BRGE HEAH HAKE ool
. . 6L08 BReR HARY HARE AAGE BBAE 4996 BAGH AR BAGE BAGE AAGE ARGA AABH HAAA AAD
execution of the number of instruc- %&l‘n MNode Stack Normal Mode Stack poed :‘:“
. . . . 8983 8085 9867 899 8AGE 8081 9883 ABAS BBA7 PAEI BAEH
tions given in the count field at gias?a BOOS POAT 909 BRBE 0981 A@A ARR" ARR7 BBKO 8K el
the bottom left of the screen. PC - 28-8000 S 88 98ee S 00 Besd

RSBB RBEB ABAB ABEE ABAB ABAB ABAB ABAL ABBE ABBE ABBH HEHK
RB38 ABRB ABEB ABRR ABAB ABBB ABBE ARBE ARAR ABBE ABAH ABBK

instruction executed, and the first Trace Step Count  B8eR [nter s Hes nusber  ursnr down or Reture
instruct ion executed is flagged with

and FCW values are given for each

an asterisk in column 1. The re- Figure 4-85,
maining registers are not redisplay-

ed until all the instructions have

been executed. The FCW values at

the right of the screen show that

the value in RHO has overflowed and

become negative.

Use of the Trace Screen
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Step Key Sequence

37. RETURN, G

38. monitor NMI

Commentary

Return from the Trace screen to the
Execution screen and start another
emulation with the Go command. This
time the breakpoint is not encoun-
tered - the program loops in the
address range 0018 to 1FFC, avoiding
location 0010. While the emulation
is running, the cursor rests in the
blanked return message line and the
terminal keyboard is disabled.

The monitor NMI signal acts as a
manual break request during emula-
tions run from the Execution screen.

The emulation terminates when exe-
cution of the current instruction is
complete. The break address and
register contents which you see will
probably be different from those in
the photograph, but this does not
matter.

- 7‘”“' N

Hait_states @

Break enables

sfp space
address 08 0008

aneaon
INCB
INCB

addr memory contents
1 SC 98 9808 ASAG ABAB NOBB ASAE
A888 ABBB AOBB ASAB

2 SC 88 9900 /898 RORE ASAR ABEB
ABBB ABRB ABEB ABAE

35C 88 9808 ASAB ABAD ABED ABED
RBAB ABBB ABAE ABEB
- R B =4
(Execution Screen Go Command)
Go Next

Figure 4-86.

Nait_states 8
ofip space  SC _ _
address 00 8800
unprotect

instruction

Break enables

Inst_count 81

seqsoffsetdd 8818
read systea  word

ic
RHE He
RHE [20g

RB Rt RZ RI

FA0q 9008 ABRA A06R

5Ch8 008 BABA B8AR

RE R9 RIP RIl

300 0000 BABR 8098

9600 900 8AB8 ABAA
PC FCM

o8 9828 (828

98 8810 (B89

Trace

Inst_count @1

seqhoffsetBd 8818
read systes

aneaonic

8 8382 ABEB ’ INCB RHB 2
88 8828 ABA8 INCB RHO #12

sp addr memory contents
150 80 9880 ABAB ABAB ABEB ABEB
ABAB ABBB ABBE ABEB

2 SC 98 9889 ABAB ABGD ABAB ABAB
fBBB ABAB ABAB ABAB

3SC 89 8988 ABBE ABGE ABEB ASEB
ABAB ABBB ABAB ABBB

Return message  WAMUAL BREAK A1

kb Command!

(txecution Sereen
6o Next

Figure 4-87.

R R1 R2 R3

1400 2060 6008 968

f998 8600 POG8 0008
RS R18 RIl

3000 0000 000A PAGE

2600 8000 0000 PAAE
PC  FCW

80 8382  (08€

86 0828 (828

8382

pulse_&_break

pulse_§_break

word

Indefinite Emulation with Go Command

status
count 81
instr fetchl

Manual Break with NMI Switch
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- Step

Key Sequence

39. M, X, right, right,
space, CTRL R, O, O, 1, 8

40. RETURN, 6, 9, 0, F, 1
0, RETURN

41. C, BREAK, RETURN, left
0, RETURN

Commentary

To explore further facilities
of fered by Z-SCAN, an instruction
which reads and writes memory is
required. Use the Memory_ io screen
eXamine command to insert an
instruction at location 0018. Two
of the keystrokes in this sequence
are redundant. The space restores
the address field to its default
value and CTRL R cancels any changes
made since the cursor entered the
field.

The instruction is INC <L00>>
%0010 , #16 in segment 00 (incre-

ment by 16 the word at location
0010). If short offset addressing
is used, it has a two-word opcode,
690F 0010.

Check memory contents again by using
the Compare command. Extra key-
strokes in this sequence show that
the BREAK key moves the cursor back
to the menu area without executing
the active command and that the
monitor does not allow you to enter
an illegal value in a numeric field:
the previous value of the field is
restored. When the command is exe-
cuted it should show eight differ-
ences.

source: space SC

ADDR  CONTENTS

88 8818 (666 (698
80 BA1A RBA8 18

CONTENTS

address 88 8618

(c“flow,lu Screen ellanine Command:
ompare Display eXamine Fill wmoVe

Figure 4-88.

source: space S(
target: space S(

SOURCE
ADDR  CONTENTS

88 1818
89 1819
89 181A
99 1818
B8 1F(
88 117D
88 161t
LIRSt

BBBB DIFFERENCE

‘Newmory 1o Sereen

Cowpare

Figure 4-89,

Insertion of New Instruction

type word

refd Wt

address 88 1888
address P8 9000

TARGE

ADOR  CONTENTY

86 8818
49 8819
LLR L]
08 8816
8 BFF(
46 8o
LRGN
LU AN

b
(]

(LY
18

At

Rospare onmang
(“Wmv tXamine I BV

Check of Change with Compare Command

’ (
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Step Key Sequence

42. D, RETURN, RETURN

43. R, P, left, >, >, 1,
RE TURN

Commentary

Display disassembled memory to show
the new instruction at location
0018.

The added instruction modifies the
contents of location 0010 each time
it is executed, so it is desirable
to know how they have changed after
each emulation is run. The Z-SCAN
displays the contents of selected
locations on the Execution and Trace
screens. The monitored addresses
are set up by the Peek command on
the Resources screen. Modify the

first of the three addresses to
0010.

source: space SC  address 0@ 0898

1
i
'

X
r®

He
(8978818
RHB e
RHB 1"
RHE "e
INB R 2

(Q“'loru,m Screen  Bisplay Command) Quit
ompare Display eXamine Fill moVe refd Write Load seNd

Figure 4—90; Display of Change

Mait_states @ Inst_count 81

Break
SC. . . enables  pulse & break  status
address 08 8008 segtoffsetBd 8018 count A1
unprotect read system word instr feteh!

reGister ' (
R4 RS R” pi W
0008  PO68 gegn . AB BB : (M*
CR12 R13 R15 PSAP NSt
P08 8988 ARAA AR HARA  HRHH HHBH

space address
(88 0810 <
5 88 8860
80 9880

(Rey urces S
B ources Screen [ 3]

Command ! Yut
reGister Peek Wait states

eak  Inst count

Figure 4-91, Setting Peek Parameters
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Step

44, E, G

Key Sequence

45. monitor NMI

,.}\

Commentary

Now call up the system screen and
start an emulation. The top line of
the first Peek field shows the con-
tents of word locations 0010 through
0016 as they were before the emula-
tion started.

You might think that this emulation
should stop with a trigger break,
because location 0010 is being read
by the new instruction. The trigger
logic does not fire because the
break parameters are set up for an
instruct ion fetch, not a data read,
so the emulation must be terminated
with a manual break. Looking at the
Peek memory areas, you see that the
contents of location 0010 have not
changed during the emulation. Re-
member that the mappable memory has
been set to respond only to system
code space accesses. This explains
why the system data accesses made by
the new instruction do not affect
it.

Nait_states 8

ofp space I Break enables

address 09 0968
¢ unprotect

addr instruction . anemonic
BA82  AB88

INCB
INCB

addr memory contents
15C 98 9818 G906 AGGE ABRE ABAB
888 A998 ABRE ABAB

2 5C 08 8008 mmmaﬂw
388 RS9 RBAE RGEB

350 98 9088 AOEE AOAB ASAE ABEB
388 RBAB RSHE ABEB

segsoffsetdd 8818

read system  word

RHB #17
RHB #1?

R8 R RZ R3

- 3490 0060 8004 0808

1409 0000 0008 0888
R9 R1B RiI

> 000 000E 8006 8008
0000 8060 000G 0080

PC FCW

" 98 one2 (998

80 8387 (888

Rflw weisage  MANUAL BREAK AT: BAB?
(Execution Screen o Command)
Go Next

pulse_§_break

status
count 81
inste fetchl

Figure 4-92. Second Manual Break
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Step Key Sequence

46. R, B, up, left, >, >, F
<, space, 1, 2, 9, RETURN

69-%

47. A, right, 1, RETURN

L8/L2/s

Commentary

fo fix these two problems, leave the
Execution screen, which, though it
displays data about mappable memory
and the break condition, does not
allow you to modify the parameters.
Use the Resources screen Break com-
mand to set up a breakpoint on a
data memory request. This is one of
16 possible values in the bus cycle
type field. As usual you can select
a choice eiher by stepping through
the table of possible values or by
entering a number that corresponds
to the required choice. The space
character selects the default
value.

The second field in the mAp sub-
screen determines whether or not the
mappable memory responds to system
data accesses. Entering a 1 sets
the field to "SD". The mappable
memory now responds to two types of
accesses. For this reason, it is
not necessary to modify the memory
space parameters of Peek. System
code location 0010 is the same
memory word as system data location
0010.

Mait_states @ Inst_count 81

enables  pulse b break  status
segsoffsetPd 910 count 81
read systes word data mreq

reGister

R4 RS R6 R7
8000  AAG0 0PA6 PEG8  PEBE

R12  R13  R14 RIS
B000 0908 PPG8 BORG  P8BE

space address
08 9818
80 9098
88 8908

(Ruuurcgl Screen Break Comaand) Guit
tk Inst_count efp  reGister Peek Wait states

Figure 4-93. Modification of Break Parameters

Mait_states 8 Inst_count 81

S¢S . . enables pulse b break
L seqboffsetB8 8818 count 8!

unprotect read systes word data mreq

reGister .
fCH
AR PC A
&m 7608 00 BA82 g?
RIZ  R13 R4 RIS PSAP 2008 9608
9008 0060 Ae90 880 80 968

space address
SC 06 9618
SC 06 2008
SC 80 9980

g““’c" Screen olp Cosmand) Quit
tak  Inst_count reGister Peek Wait states

Figure 4-94, Modification of mAp Parameters
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- Step Key Sequence

48. G, A, B, RETURN

49. E, G

Commentary

The last action on this screen is to
set up a new starting value for RO
with the reGister command.

Start a new emulation. This time,
the trigger fires almost immediate-
ly, and when the execution screen is
redisplayed, you see that the con-
tents of location 0010 have indeed
changed from A80B to A81B. The
Program Counter points to location
001C, the word after the instruction
that caused the break condition to
be met. The condition flags in the
FCW reflect the fact that location
0010 holds a negative 2's complement
number.

Nait_states @

g“"'"‘ Screen

Inst_count 81

enables  pulse L break status
seqsoffsetPd PB18 count 81
read system word data sreg

rebister N
RS PC FCW
0008 0008 0008 666 88 8n8C (908
RIZ  R13 R4 RIS PSAP NSP
0008 - 006 9008  BAGE 90 9000 0008 BABE

space address
88 9018
2 SC B8 PA08
3 S L]

e.nttr Comnd» Quit

tak
Inst count l% reGister, Peek Wait states

Figure 4-95. Modification of RO Value

Kait_states 8

ofp space . enables pulse_§ break  status
address B9 9098 segsofisethd 9810 count B1
unprotect systea word data,weg

instruction mneRonic ~
088 INCB RHE 417
LR A IRCB RHE #12

89 addr memory contents R& R1 R2 R3

150 88 9818 ABIB ABBE GG AGBD
ABBB ABBB ABBB ABBB

250 89 8008 AGAB AGGO AGRE ASEE

6760 8068 9000 POGA
ABAG 9ORD PAOE PAAE
RS RI R1B Ril
8000 P00P BAA PAAE
2000 9000 POAE 8066

1888 ABAE ABR ABEE
PC  FCH

350 9 900 ho8S RSB RGBS AOBE 09 BAI( (828
mmmm 088982’ wee

ieturn.nune TRlGGUl MN M amc

\[xrcunon Screen .7 Couamﬁ
L3

Figure 4-96. Trigger Break on Data Read

- d f V“&%z

.
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Step

50. R, B, down, left, 5

RETURN

51. E, G

Key Sequence

Commentary

Associated with the breakpoint logic
is a pass counter. If you load it
with 51 hex (that is 81 decimal),
the program loop is executed that
number of times on the next emula-
tion.

After the emulation begins, there is
a short delay before the breakpoint
is encountered the number of times
programmed. When the emulation
ends, location 0010 has been
incremented by 510 hex (51 x 10),
showing that the correct number of
passes has been made.

Hait_states @

Figure 4-97.

Nait_states

pulse_t break status

ofip space

Inst_count 81

enables

pulse Y break  status
seqtoffsetBd 0018 count 51 <e—=

read systen  word

reGister

RS

R6 R7

9008 9000 0066
R13 R4 RIS
8000 0008  boed

)

space
SC
SC 88 9008

reGister

Break enables

address 8 0098

unprotect

instruction
88 981C hees
80 991C AGe

9 addr
1 SC 99 8818

2 SC 90 8gee

3SC 99 Bgee

Rﬂurn -we3iage TRIGEIR' B;[ﬂ RT

(g . / ) V
ncu(\uv(\;GScrun / B Command)

Figure 4-98.

- INCB

senory contents
ADZB ABEB ABBE ABBE
AB1B AGRE ABBB RBAE

ABEE ABBE ABBE ABBB
886 AB08 ABBE AOAB

ABBB ABBB B9 OB
RBBE AG8B- AOBE ABHE

Next

ddress

Quit
Peek Wait_states

Adjusting Pass

Inst_count 81

seqsoffsetBd 0018
read systen

snemonic

RHE #12

RH8 e
R Rl R R3
(700 8000 2000 0006
6708 9000 0909 PG
R8 R9 R1B RI!
0000 2608 P8 PAGE
0008 9008 PG PBAS

PC  FCW

8@ #81C (B8
08 81C  (B28

81C

data_wreq

PC FCN
90 881C (a8

PSAP NSP
09 0000 0096 0008

Counter

count 51
word data_sreq

Break After Multiple Passes



Step Key Sequence Commentary
w
~
N
~
B 52. R, A, up, 2, RETURN, B, The INC instruction writes memory
- space, RETURN and can be used to show the Z-SCAN's
write protect feattlnre. To do this, Witstates 8 Inst_count 1
‘ disable the breakpoint and enable a B
; write protect break. "
T‘ disable pulse b break status
i segtoffsetdd pA18 count 51
read systes word data.mreq
rebister
R7 PC FCH
gu 2& %m 2008 98 081C %?
RI2 R13 R4 RIS PP o
9000 0908 0080 99 0000 9908
space address
1 SC 08 8818
2 SC 08 pees
305
gl O\‘Il
ek Inst_count .a,'::kclﬁ:'mpm Nait states
IS
1 . . .
N Figure 4-99. Selection of Write-Protect Break
1 53. E, G The next emulation terminates with a

| message warning of a write protect

1 violation. Although the offending
instruction has been executed, the
contents of mappable memory remain o T et dreable pulse bbreak  status
unchanged and the data that the CPU address 99 9900 segsoffsetdg 8018 count 51
attempted to write into memory is read  sustes vord data.areq
lost.

Mait_states @ Inst_count 81

anemonic . )
INCB RHE 12
RHE #12

0

s
0
=

x

~§§

= Z
3
Pd
=1
=

11

addr  memory contents
15098 818 ADZB AGEE AGEE AGBE 708 9080 0EAA 0066
ADZB AGBB AGBB AOBB ~ (700 0GR PAES 0068
RS R9 R1B Ril
2 SC %8 9908 GG AGOE AOGS AOGE 0008 AOGR PAGA 09A8
008 BB ABED A8 mm?ggom
PC
350 80 9008 AONE AGED AOGD AOBE 98 BRIC (829
90 881C (828

E ¥ ii
i
i U
T

Figure 4-100. Break After Violation

i’\ ) x> - ) Y n { ’\
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1

Step ,2 Key Sequence

54. R, A, up, space, RETURN

55. B, 1, down, left,
space, left, 1, F, F,
A, RETURN

Commentary

Clear the write protect break.

Now select a break on the first
occurence of either any reference to
segment 00, location 1FFA (in any
address space) or any word read from
system data memory. "enable+"
designates this mode of operation.

Mait_states @ Inst_count 81

= Bresk
- enablet pulse b break - status

fsetB8 1FFA count 81
redotie systen word data_sreq

space  address
1 & 00 0018
2 0N 00ee
1 X

(Resources Screen
e

Bresk Conmond)

Figure 4-101. Set-up of Multiple Condition Break

Quit

Intt_count  wMp  reGister ° Peek  Mait_states
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Step Key Sequence Commentary

56. E, G Return to the Execution screen and
run an emulation. It stops at loca-
tion 1FFC because the address of the

Hait_states @ Inst_count B1
preywus instruction has fired t.he N Bresk emables  pulse b break  status
trigger. The contents of location address 80 9009 seqboffsetBd 1FFA count 81
0010 are unchanged, indicating that N unprotect read systes  word  data areq
the instruction at location 0018 was . addr  instruction " mnemonic ‘
not executed during the emulation. W 1iFC seds et P :((09))10818

80 881C B8O INCB RHE #12

3P addr memory contents R8 Rt RZ R3 R4
150 88 9818 AD2D AGAB AOBE AORE 4700 PG 0OBG BAAE
ADZ8 AOBB AOBE ABAB 8708 0086 0008 POE
. RS R9 RIO RII
¢S B9 %908 AGRE ABRE ABBE AEE [
888 AB8B ABBB ABAA 9008 DOBE PESE POBE
PC  FCW
35C 88 9008 ABBB ABAB ABBE AORE 88 177 C (P08
AOBB ABAB AORE ABHE 8 8e1C (@8

Qtt:frrfinnne TRIGGER BREAK M.v i;;(

R
txecution Screen ')
Go

Figure 4-102. Break on Address Match

57. T, down A trace terminates after only two
instructions have been executed
because a trigger is caused when the
instruction at location 0018 per-
forms a data memory read. Emulation
stops as this event has precedence
over the step count of 0008 (11
decimal) instructions. A break mes-
sage replaces the prompt that
normally appears on the bottom

fddress———Contents—- ---Mnemonic

. 3 i p %98 1FFC SE@8 9818 P 1((9@))10818"
screen line. The Peek display shows : =11% ‘& %10 1K L(9))18818; 416
i INCB RHE #2
that the contents of location 0010 R RL 2R RS R6 CiT R g R1G--RI1- R1Z- R1D-RI4 RIS
have changed. 4mummummmwmmmmwmm

{70 1068 5068 1000 9060 9000 5066 9600 5066 BG00 BGRG OG0 0BG PAGG FGG0 BE0P
Sustes Mede Stack Norsal Mode Stack-------——~"- .

=1"3 9861 8987 BOOS BAA7

I ‘ Figure 4-103. Data Read Break on Trace Sc;ggn

4

N



4.8 HOST SYSTEM USE WITH 78001

The tutorial script continues on the next page. If your Z-SCAN is connected
tn a host system that supports the generation and downloading of Z8001
programs, perform steps 59 through 63, then move on to step 65. If the
example program already exists on the host file system, you can skip all the
steps except 63. If you do not have a suitable host, proceed directly to step
64.

4-75 5/27/81
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Step Key Sequence

58. RETURN, R, RETURN, R,
A, 1, right, 1, right
1, right, 1, right, 1,
right, 1, RETURN

Commentary

The example program that is run in
this part of the tutorial generates
accesses to all six Z8001 memory
spaces. Select the Resources screen
and set up the mappable memory to
respond to all types of access:
code, data and stack references in
both system and normal modes.

NOTE

If your Z-SCAN is connected to a host system that
supports the generation and downloading of Z8001 pro-
grams, perform steps 59 through 63, then move on to
step 65. If the example program already exists on the
host file system, you can skip all the steps except
63. If you do not have a suitable host, proceed

directly to step 64.

Mait_states @ Inst_count 81

eak
enablet pulse b break  status
seqtoffsetd® 1FFA count 81
unprotect . read systen word data.mreq

(Resources Screen e Hc;;;n;“) Quit
Break  Ingt_count oy r‘pClner Peek Wait_states

Figure 4-104. Enabling of All mAp Address Spaces
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Step Key Sequence

59. H

60. Bootstrap your system

61. Enter, assemble and
image the example
program

Commsntary

Before you can use the Z-SCAN down-
load command, you must have 78001
program to load. Your host's utili-
ties and support programs can be
used to create it. Type H to enter
Transparent mode.

Unless it is already up and running,
load the operating system of your
host. For Zilog PDS 8000 systems,
press the RESET button on the front
panel of the system, then enter
RETURN at the terminal keyboard. For
IDS/1 systems, press wait, then
enter two returns. An operating
system diskette must be present in
drive zero or, for hard disk sys-
tems, the disks must be spinning. If
you have a non-Zilog host, follow
the bootstrap procedure described in
its system manual.

Figure 4-105 shows an example pro-
gram that is compatible with Zilog's
78000 PLZ/ASM assembler, version
2.02 or later. The commands needed
by the Zilog RID operating system to
create it are listed in Figure
4-106. Assemblers on non-Zilog hosts
probably require changes in the
syntax of the source. Changes are
acceptable provided that the memory
image of the final program corre-
sponds to the information at the
left of Figure 4-105. Refer to the
host documentation for more informa-
tion. The program appears with
expanded commentary in Appendix B of
this manual.



LocC

0000
0004

0010
0014

0018
001C

0028
0o2c
0030
0034
003C
0040
oouy

o044
0048
0044
oouc
0050
0054
0056
0058
0054

0054

0054
005C
0060
0062
0064
0066
0068
006A
006E
0070
0072
0076

007A
007E
‘0080
0082
0084
0088
008C
008E

OBJ CODE

0000
8000

0000
8000

0000
8000

0000
8000
0000
0000
0000
0000

7600
7D0C
7D1D
T60E
7600
TDOE
TD1F
TF12

A9FT
670E
E604
7D02
A30E
TDOA
EB08
2101
3D12
3F13
3B0O5
3B37

7602
2124
93E4
29E0
5TEO
3304
TFEF

Co00
oouy:

cooY
004

Cco000
005A?

co08

0044
0000

0000
0000

00 00!

00 44t
00t 3C!

00' 3E'

ABCD

1234
1234

00' 30!

00' 30
FFA6

5/27/81
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EXAMSEG MODULE
$SEGMENTED
$SECTION EXAMSEG_
$REL %0000
INTERNAL
NEW_STATUS_AREA:
RESET ARRAY [
$REL %0010

PRIV_VECTOR ARRAY [

$REL

%0018

SC_VECTOR ARRAY [

$REL

%0028

NMI_VECTOR ARRAY [

PASS, LAST WORD :

P ! Make imaging easy !
! Most entries unused !
2 LONG 1 := [ %C000, INIT ]

! Privileged instr. !
2 LONG 1 := [ %C0O04, INIT 1

! System call !
2 LONG ] := [ %C000, BREAKER ]

! Non-Maskable Int. !
2 LONG ] := [ %C008, INIT 1]

0 ! Data and stack area !
4 WORD ] := 0

SYS_STK RECORD [ID OLD_FCW WORD OLD_PC LONG] := 0

NML_STK ARRAY [
GLOBAL INIT PROCEDURE
ENTRY

LDA RRO, |NEW_STA

LDCTL  PSAPSEG, RO

LDCTL  PSAPOFF, R1

LDA RR14, |SYS_ST

LDA RRO, | NML_STK

LDCTL  NSPSEG, RO

LDCTL  NSPOFF,R1

sc #%12
END INIT
INTERNAL BREAKER PROCEDURE
ENTRY

INC R15, #SIZEOF

BIT ISYS_STK.OLD_

JR Z,ELSE_

LDCTL RO, FCW
RES RO, #14
LDCTL  FCW, RO
JR FI_
ELSE_: LD R1, #%ABC
IN R2,@R1
oUT @R1, R3
SIN RO, %1234
SOUT %1234, R3
FI_

LDA RR2, | PASS!

LD R4, @RR2

PUSH @RR14, RU

INC @RR14

POP IPASS|,@RR14

LDR LAST, Rl

sC HIEF

END BREAKER
END EXAMSEG

Figure 4-105.

78001 Example
4-78

! Set up control reg's!
! and both stacks. !
TUS_AREA|

K + SIZEOF SYS_STK|
+ SIZEOF NML_STK]

! Trap into BREAKER !

! Demonstrate bus !
! cycle types. !
SYS_STK ! Fix up system stack !
FCW!,#14!Check previous mode !

! If mode was system !

! set normal mode by !

! clearing bit 14 !

! of FCW; !

! else do I/O. !
D ! Dummy port address. !
! I/0 read !
! I/0 write !
! Special I/0 read !
! Special I/0 write !
! Memory op's follow: !
! Internal operation !
! Data read !
! Stk write !
! Stk read, stk write !
! Stk read, data write!
! Code write !
! Trap sequence !

Program



>
~COPYRIGHT, ZILOG, INC. 1979
( All rights reserved.
No part of this software may be copied or used without
the express written consent of ZILOG, INC.

THURSDAY, NOVEMBER 1, 1979

RIO REL 2.2

9DATE 810424

FRIDAY, APRIL 24, 1981

%B;SET TABSIZE=4;EDIT EXAMSEG.S

B

EDIT 2.1

*NEW FILE

INPUT

EXAMSEG MODULE
$SEGMENTED

* $SECTION EXAMSEG_P ! Make imaging easy !
$REL %0000

INTERNAL

SC #%EF ! Trap sequence !
END BREAKER
END EXAMSEG

~EDIT
L QUIT
" %$Z8000ASM EXAMSEG
Z8000ASM 2.02
Pass 1 complete

0O errors

Assembly complete

%IMAGER EXAMSEG.OBJ 0=($=0000 EXAMSEG_P) {0000 0090} E=0044 0=EXAMSEG
IMAGER 2.0

TE BYTES LOADED

%EXTRACT EXAMSEG
» RECORD COUNT = 0001 RECORD LENGTH = 0200 NO. OF BYTES IN LAST RECORD
ENTRY POINT = 0044 LOW ADDRESS = 0000 HIGH_ADDRESS = 0080 STACK SIZE
SEGMENTS:

0000 0O08F

"%

0090
0000

NOTE
If the file EXAMSEG is created on a diskette, the first
line of information output by the EXTRACT command will
read as follows:

RECORD COUNT = 0002 RECORD LENGTH = 0080 NO. OF BYTES IN LAST RECORD = 0010

(

Figure 4-106. 78001 Program Creation with RIO
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63. M, L, down, E, X, A, M,

. Step Key Sequence
62. BREAK
Step Key Sequence

S, £, G, return

Commentary

Return to the Z-SCAN monitor envir-
onment.

Commentary

Set up and execute the Memory-io
screen Load command. The program
name is EXAMSEG (segmented example),
and it is to be loaded into system
code memory, segment 00. As the
file is loaded, an incrementing
number field appears toward the top

left of the screen. This is a count-

of the number of records transferred
from the host to target memory.
Each record carries 30 or fewer
bytes. When the loading is complete,
the entry address of the program is
displayed. If any error message
appears, enter H and check the fol-
lowing:

o Does the program file EXAMSEG
exist?

o Is its name correct?

o Does the download utility LOAD
exist?

If no message appears when the com-
mand is executed, the host has not
responded to the Load command sent
by Z-SCAN. Terminate the load by
entering BREAK, then type H and
establish why this happened. When
you have fixed the fault, return to
the Z-SCAN monitor environment and
type M, L, return.

Figure 4-107.

target: space SC  segment 88

file_name EXANSEG

05
ENTRY POINT 8844

{Menary_io Screen ad Command)

e Display eXamine Fill moVe reRd Write Load seMd

Loading of 78001 Example Program
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L8/LZ/s

Step Key Sequence

Commentary

If you have completed the four previous steps, skip the next one.

64. M, V, 6, left, 0, 0, 9,
0, left, 5, €, 7, O,
RETURN

A copy of the example program shown
in Figure 4-105 exists in the Z-SCAN
monitor ROM. Use the Memory_io
screen moVe command to copy it into
the mappable memory.

source: space NT

address 08 SE78 count 8898

target: space SC  address 99

(Rewory_15 Screen

Figure 4-108.

it

B sl Command)
Cowpare Display eXamine Fill moVe reAd Weite Losd seMd

Copying Program with maVe
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Step Key Sequence

65. R, G, space, left
space, left, 0, O,

Commentary

Set up the PC and FCW so that the
program starts at location 0044 in

A

4, 4, RETURN system mode. At the same time,

restore RO to its default value.

Mait_states 0 Inst_count 81

disable pulse_t break status
segsoffsetBd 0008 count 81
] systes  word instr fetch!

(Resources Screen reffister Coamand)
Breask  Inct_cownt oy reCister  Peek Mait_states

_Figure 4-109. reGister Initialization

66. P, 1, left, 0, 0O, 3, O,
down, O, 0, 3, 4, right,
5, down, 2, left, 0, O,
3, C, RETURN

The program has data, normal stack
and system stack areas. Set up the
Peek fields to monitor their con-
tents before and after each emula-
tion is run.

h Inst count W1
wart.states 8

Break

5(.28 S5 NC ND NS disable  pulse & breab  <tatye
a cegsnffcet il HARA Count #y

read wystem word inatr ety

space
address 48 88080
unprotect

rebister

R3 R& RS R W i

t H W
9988 0680 6AGR  BERH  BRAK LY ™
Rit R1Z (3! w4 pi eap N

9980 0884  @6Ad  AHBR  MBAK AV AUAR WA Wdle

space address
' 86 6838
. B0 B84
55 28 983(

(Resources Screen Beer Command! Quit
Break Inst.count wAp reGister Peek Hait states

Figure 4-110. Set-up of Peek Parameters

>,
>

» 14 » #* (



Step Key Sequence Commentary

Finally, set up a breakpoint on the
first instruction of the initiali-

67. B, 2, up, left, space,
up, left, 0, 0, 4, 4,

¢8-7

\8/L2/s

RETURN zation routine of the example pro-
gram.
68. E, G The Z-SCAN is now ready to run the

program. There is a trigger break
after the first instruction is exe-
cuted. At this point, the only
change is in the PC value.

Mait_states @

Figure 4-111.

t_count 81

pulse_t break

segsoffset8 8844
read system

anemonic

LT
]

b Cosaind)
Next

PSAPSEG RS
RR8

word

)
~

o
iw

LT
5 i
1 H

status
count B1
instr fetcht

RS R R7
8968 9006 2988
8886 Bose A8ee

ol
w
ol
-
ol
I

Emulation and Breakpoint
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Step Key Sequence

69. 1, 6, down, 1, down

»
3

Commentary

Trace the next five instructions,
entering numbers to change the
default Trace step count. At the

end of the sequence, both system and
normal stack pointers have been set
up, changing the displays for the
two stack areas. Notice that when
the LDA instruction is used with a
short offset address, the low byte
of the address is loaded into both
halves of the long word destination
register. This is acceptable because
the low eight bits of the segment
register are ignored. Also, bit 7
of the PC segment number is a don't
care. The final instruction, a
System Call, pushes four words of
data onto the system stack, produc-
ing a further cnhanye. The data also
appears in the third Peek area.

Figure 4-112,

Tracing Initialization Routine
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Step Key Sequence

70. 1, N, 0, 0, down, BREAK

S8-%

71. RETUPN, G, target RESCT

L8/s1/8

Commentary

A large number of instructions can
be traced by entering a hexidecimal
number (botton right of menu area).
Tracing begins when you enter cursor
down. LlLet the display run for a
while and observe that the program
loops, alternately setting and
clearing bit 14 of the FCW to move
in and out of system mode. Tracing
can be stopped at any time by enter-
ing the terminal BREAK key. The
redisplayed memory content fields
show that the contents of the data
area and of both stacks have
chanqged.

Run the proaram. The emulation can
be terminated with a target RESET
because the status loaded from loca-
tions 0002 through D006 in response
to the 1input makes the CPU execute
the instruction on which the break-
point is set, The initial condi-
tions of the program are not fully
restored by the RESET because the
data and stack areas may no longer
be zero. '

Address---Contents Mnemonic
2181 ABCD Lo
3012 N
¥13 ou?
3085 1234 SIN
337 1234 S0ut
7682 8838 LDR
2124 )
934 PUSH
%8

578 9838

3384 FFA6

THEF

ERERERRRERE
144 EREELEL S

B8 888(

R4
2!

%8838 PRR14
R4

RE--R1--R2- RI- -R4---RS---R6--R7 R RY RIB RII P

tow
B4g
B4
Bde
"848
B48
848
B4R
A4p
H4p
o
L

R1y R1g R1

1234 ABCD 9838 P38 PBG! AAAE PAGA BAAY PAGE 9BG0 PAGE PAAY PAAG PAAE PA4L
BA3C B3C 8060 2000 AAGG OGO BAGG DABH BARR PAGD BPIR PAOY HARR PRGA AR
Systea Mode Stack Norsal Mode Stack

7680 8008 7DOC 7DID 7680 9B44 TFEF 8808 0068 BO8. 600 8 LRl
P12 (P68 POGA BASA 7 ) LR
Peek-50---88-9838

8062 3081 P60 PPAR FEF 8868 8668 #66.

P44
8 3
Mok

983
83

8980 7908 B0 PAGE 8000 0008 8906 PeRR 1S TBOR 2006 ARG

Trace Step Count 1904 MANURL BREAK RT- BB8:

Mait_states 8

o :;;acr 5( GS NC NO NS Break enables

address 88 8088

unprotect

Inst_court 81

segsofise 1B BB44
read systen

addr instruction aneaont

88 8848 708 0

69 988 TFLf S
5p addr memery contents
16D 98 8838 [F3f (F3f 9080 BO68

808, 908! 9OAE BAAF

8008 PAB6 9AAE | ! 3
9006 P8R8 BAAE 968!

165 B8 B3 TREI 8828 5998 PeBt
7FEF 5988 OB BA8

Return message "RIGGER BREAK A!

frecution Screen K onesnd
o Nert

Figure 4-114., Trigger Due to Target Reset

RE K1 R R

8068 BBBE B1 4 BB3E

1734 ABCD B8 38

RE R9 RIB

#6068 8668 8006

#0AP BEBF BERE ARAR
p [25"]

88 8846 LY

38 888¢ aee

AB4r

pulse § breax

word ngtr

v
7008 PORY 388e
304! 0008 200 PROE
R1E R4 R
0000 0008 BB44 PB44
AOGE POGR R4 BB44
PORE NP
AR BoGE BB 88X
AW ARAH  BE3C PR




L8/L2/4

98-

Step Key Sequence

72. RETURN, target NMI

73. R, B, down, 3, down, 1,

left, A, RETURN

.Commentary

A target NMI also terminates an
emulation. Again, the initialization
routine is entered in response to
the input. The cause of the entry
can be distinguished because the
reset and NMI flag register values
differ.

This tutorial does not explore the
full possibilities of the program,
which can generate a wide variety of
bus cycle types in both system and
normal modes. Experiment with it if
you want to explore the Z-SCAN's
features in more depth. As a start,
set up a breakpoint on a system
stack write of data pattern 0044.

Wait_states 8

seqsoffsetdd 9844
read systes

snesonic
ADCTL PSAPSEG BB
LDCTL  PSAPSEC RB

R8 RI Ré R3
15D B8 8638 1808 16(F BGGS 9EAA  BAAG PAGG 9939 PAS
EF3F EF3E 2900 8600 9098 PGB 8124 PG38
R8 R3 R1B RIY
2 NS 88 3834 9906 9GS 9680 BE48 PG A0 BAGE HARG
WMMUI 8006 0000 0008 9AAE

355 08 8 BGHEIS Egﬁ

B8 9848 (ool

e TRIGGER BREAK AT: 9B48

(Execution Screen
6o

count 81
word  instr fetchi

Re RS R R7
1800 8008 96R9 BRGS
EF36 9908 9998 poR8
RIZ RI3 RI4 RIS
0800 9098 9844 P83
000 9008 PA44 PB44
PSAP NP
96 9000  993C PEX
88 8008 P93 X

Figure 4-115. Trigger Due to Target NMI

Wait_states B Inst_count 81

address ] data only 88 8944

oy
SC 5D 55 NC ND NS enables  pulse § break  status
8008

count B1

unprotect urite system  word stk areq

reGister
R4 RS R6 R7
1808 908 89P0 0B
R12 R13 R14 R1S
8844 9B3R

space address
S0 88 0838
NS 88 0834
305 88 983C

(Resources Screen Break Cosmand) Quit
Break  Inst_count »p  reGister Peek Wait states

PR
(088
NoP

B0 8888 A8 A8

\

Figure 4-116. Set-up of Stack Write Break

> »

N
\
AN
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18/ L2/

Step

74. €, G

Key Sequence

Commentary

This last emulation can run for as
long as four seconds before the
instruction at address 0082 writes
the data pattern matching the pro-
grammed break condition. The Z-SCAN
may not stop the emulation before
the next instruction is executed
because the data match is detected
only at the end of the last bus
cycle of the INC instruction.
Because of this, the next instuc-
tion, POP, is executed before the
emulation terminates. This leaves
the PC pointing to the LDR
instruction.

Nait_states 8 Inst_count 81

ofp space  SC SO SS NC ND NS Break enables pylge bre
Sk break st

address 88 0908 data only B8 BBd4 co:r‘v‘:sﬂi

Hjmproftct wite system  word stk wreq

instruction nesonic

"3384 FFA6 LDR 18832 R4
w?‘{i:ﬂﬂlx LDCTL PSAPSEC  RE !
sp  addr memory contents i’ﬁ Riv RZ Ré A RA 'S 7 ‘ |
15D 98 8838 8844 D842 8069 9908 1234 ABCD 9639 8439 mu‘(;aa:geagu

1808 16CF 9008 9980 éﬂmggaemssm 1808 8060 9904 BeGe
2 N5 88 8834 9969 9999 9968 8943 m&m%&ﬁ %&RN iy
8666 8060 9006 BAGA asaeg:mnw

86 8008  983( 9B
B8 9088 883 88X

Figure 4-117. Break on Stack Write-



4.9 CONCLUSION

This concludes the Z-SCAN monitor tutorials. They have shoWn many -of Z-SCAN's
features and most of its displays. A few commands have not been explored;

these are discussed in Section 6. New users should now proceed to Section 5
which describes the connection of target hardware to Z-SCAN.
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SECTION 5

TARGET HARDWARE CONNECTION

5.1 INTRODUCTION

The Z-SCAN 8000's major function is to replace a 78001 or 78002 microprocessor
in a target system with an in-circuit emulator. This section details the
method of connection. Readers are assumed to have some familiarity with the
Z-SCAN monitor software. New users are advised to work through the tutorial
in Section 4 before proceding to the connection of a target system.

While Z-SCAN is designed to mimic the Z8000 processors as accurately as
possible, the characteristics of any microprocessor emulator inevitably differ
slightly from those of the CPU it replaces. These differences and their impact
on the behavior of Z-SCAN in certain types of target hardware are discussed.
Designers of Z8000-based hardware should read this material. Users debugging
existing designs may find that this section explains certain aspects of
Z-SCAN's behavior in their target systems.

The combination of a Z-SCAN and a logic analyzer forms a powerful tool capable
of real-time recording of logic signals in the target during emulations. The
way Z-SCAN's break pulse output can be used to trigger the analyzer, or an
oscilloscope, is described in the final part of the section.

5.2 USE OF THE EMULATOR CABLE
5.2.1 Clock Source

Z-SCAN is capable of operating either from its own 3.3 MHz internal clock or
from an external clock supplied through the emulator cable from the target
hardware. The external clock can have any frequency from 0.5 to 4.0 MHz.

If Z-SCAN is used without a target, as might be the case during the debugging
of a non-hardware-dependent software module no larger than the 8K bytes of
mappable memory, the internal clock source must be used. When Z-SCAN is
connected to a target that has its own clock source, Z-SCAN must use the
target's clock to ensure that its CPU operates at the same speed as synchron-
ous logic elements in the target and to ensure successful emulation.

Changeover from internal to external clock is accomplished by moving a single
jumper on the Z-SCAN printed circuit board. The jumper, designated E10, E11,
E12, is located towards the front left of the board, as shown in Figure 5-1.
The jumper is the only one on the board the user should alter, and it selects
clock source as listed in Table 5-1. '
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Table 5-1. Clock Source Selection

Connection Clock Source A
E10 to E11 Internal
E11 to E12 External

3
]
]
i
1
H
Ly
'

Figure 5-1. Clock Jumper Location

In order to select a new clock source, proceed as follows:

Switch the Z-SCAN power off by toggling the red power switch, located on
the front panel, to the OFF position.

Remove the power cord from the socket on the rear of the unit.

--DANGER-- '

Failure to remove power from the unit prior to removal of
the cover may result in exposure to hazardous voltages.

Remove the three screws and washers that secure the top cover of the unit

at the top left, center, and right of the rear panel, as shown in Figure
5-2. Store the screws and washers in a safe place.

EN

Grasping the rear of the top cover, lift it upwards and move it to the
rear to release it from the front panel.
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(j‘ 10.

Locate the clock source jumper (see Figure 5-1) and move to the required
position (see Table 5-1).

To replace the top cover, locate the front flange under the front bezel
and swing the rear down. Make sure that the rear flange is inside the rear
panel of the unit.

--DANGER-~

Do not reconnect power to the unit until the top cover has
been replaced and secured.

REMOVE SCREWS

A @AND WASHERS

@ mac

o é LIFT
e

....

Figure 5-2. Z-SCAN Top Cover Removal

Replace the three screws and washers removed in step 3.

Reconnect the power cord to the rear of the unit, but do not switch power
on at this stage.

If the external clock was selected in step 5, procede to Section 5.2.2
below, which describes the connection of the emulator cable. Z-SCAN

requires the connection of a target in order to function when the external
clock has been selected.

If the internal clock was selected in step 5, the unit can now be powered
on by moving the front panel power switch to the on position. Correct

operation can be verified by following the procedure described in Section
3.6.

5-3 5/27/81



5.2.2 Connection of the Emulator Cable

Two emulator cables are shipped with each Z-SCAN. The 40-way cable is used
for Z8002 emulation and the 48-way for emulation of the Z8001. Before con-
necting either of the cables to the Z-SCAN, check that the correct processor
is installed. The processor type is displayed on the System screen. Section
3.9 describes how to change the processor.

When the correct processor is installed, the target system can be connected to
Z-SCAN with the emulator cable. To do this, procede as follows:

1.

2.
3.

If Z-SCAN is not already switched UFF, switch it OFF using the front panel
POWER/OFF switch.

Turn the target system OFF.

If the Z-SCAN unit is equipped with a 78002 CPU, plug the 40-pin flat
cable connector into the right-hand socket marked Z8002 on the front panel
of the Z-SCAN. If a 78001 is installed, plug the 50-pin flat cable
connector into the left-hand socket marked Z8001. The stripe indicating
Line 1 should be to the right of the cable. '

-~CAUTION--

It is possible to insert either connector upside-down.
Incorrect connection can result in damage both to Z-SCAN
and to the target system.

Remove the plastic pin protector from the DIL header: and store it in a
safe place.

Plug the header into the CPU socket in the target system, making sure that
the pin marked "1" on the header is mated with pin 1 of the socket. Figure
5-3 shows the Z-SCAN unit correctly connected to a target system.
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Figure 5-3. Z-SCAN and 78002 Target System Connections

5.2.3 Checkout of Z-SCAN with Target System

Ta check that Z-SCAN can operate with the newly connected target system, the
following test should be carried out. Note that this simple procedure only
verifies that the target is correctly connected and is providing an adequate

clock signal to the unit. It does not verify that the target is functional in
any other respect.

1. Turn on the target system.

2. Power the Z-SCAN by moving the front panel Power/OFF switch to the POWER
position. R

3. Place the TARGET/MONITOR switch in the MONITOR position.
4. Toggle the RESET switch.

5. 0On the keyboard, enter RETURN once. The Z-SCAN sets its baud rate and
- displays the terminal menu.

If the terminal menu does not appear, check the following:

® Emulator cable is correctly connected.
e Target system is powered.

e Target clock circuitry is functioning properly.
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‘e Target clock rate is within 28000 specification (0.5 - 4.0 MHz).

e Target clock meets minimum high-< or low-time requirements of Z8000
CPU (105 ns) and has proper rise time (less than 20 ns).

e Clock source selection jumper is correctly installed (see Section
5.2.1).

e Emulator cable assembly is not damaged (see Section 5.2.4).

After the problem has been identified and corrected, the Terminal Selec-
tion screen should appear after the checkout procedure. If problems
persist despite the availability of an adequate clock from the target
system, the Z-SCAN may require maintenance. In this event, the user
should contact the nearest Zilog sales office.

6. Select a terminal number, then enter return. If the target system con-
tains dynamic memory components, enter the key sequence:

RETURN, cursor down, 1, RETURN

This updates the status to target field on the System screen from
internal op to refresh. For further details see Sectlon 5.4.3.

' 5.2.4 Care of the Emulator Cable

The emulator cable assembly is 18 inches (45.7 cm) long and is constructed
from a special high-quality flat cable that has a ground wire adjacent to each
signal wire for optimum transmission characteristics. Standard flat cable
connectors cannot be used with this type of cable. If the assembly is damaged

during use, a replacement must be obtained from Zilog. Z-SCAN's performance
will be degraded if a substitute is constructed with standard cable and

connectors.

While the assembly is quite sturdy, it can be damaged by incorrect handling.
Observe the following precautions to minimize the possibility of damage:

e Never pull on the cable. Use the procedures detailed below to ‘remove the
connectors from the Z—SCAN or from the target system.

e When the cable is not plugged into a target system, cover the exposed
pins on the emulator plug with the pin protector supplied with the unit.
If the protector is lost, a small pad of conductive foam or styrofoam is
an acceptable substitute.

e Once the cable has been connected to the Z-SCAN, do not remove it unless
absolutely necessary. When removal is required, grip both sides of the
cable and the connector between the thumbs and forefingers of both hands.
Move the connector up and down slightly while gently pulling until it is
free.

e To remove the emulator plug from the target system CPU socket, use a
small screwdriver as a lever to lift each end of the Augat header from
the socket in the target a little at a time. When the plug is free, cover
the exposed pins with the pin protector supplied with the unit.

5/27/81 : 5-6



e If target hardware modifications are made, remove the cable from the
target system to avoid contact with a hot soldering iron.

5.3 FRONT 'PANEL SWITCHES

The three switches at the right of the Z-SCAN front panel were described in
Sections 3 and 4. This section describes the exact effect of each of the
four types of input that these switches can generate to Z-SCAN. See Table 4-2
for details of how to generate each type. Z-SCAN's response to a particular
input is determined primarily by the operating mode at the time the input is
received (see Tables 5-2 through 5-5).

At no time does Z-SCAN drive the target system's RESET- or NMI- signals. Thus,
while the Z-SCAN CPU responds correctly to a target RESET or NMI generated
with the Z-SCAN front panel switches, circuitry in the target hardware that
relies on these signals' being active does not respond. This makes it
possible that the behavior of the target following a front panel reset or NMI
will differ from that which occurs when either signal is generated by the
target itself.

Table 5-2. Response to Monitor RESET Input

Operating Mode Operating Mode
Before Monitor After Monitor
RESET RESET Notes
Monitor Monitor The CPU and Z-SCAN hardware is RESET to
its initial state. All information
Host ' Monitor about the previous state of Z-SCAN
is lost. Type RETURN to set baud rate.
Target Monitor

Table 5-3. Response to Monitor NMI Input

Operating Mode Operating Mode
Before Monitor After Monitor
NMI NMI Notes
Monitor Monitor The input is ignored.
Host Monitor The input is ignored.
Target Monitor This is the Z-SCAN's manual BREAK.
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Table 5-4.

Response to Target RESET Input

Operating Mode
Before Target

Operating Mode
After Target

RESET RESET Notes

‘Monitor Monitor Returns Z-SCAN to its initial condition.

Host Monitor Has same effect as Monitor reset.

Target Target Has the same effect as the target sys-
‘tem's RESET- input to Z-SCAN. The The
78000 CPU in Z-SCAN is reset. All other
Z-SCAN hardware is unaffected. See
Section 7.4 of the 78000 CPU Technical
Manual.

Table 5-5. Response to Target NMI Input

Operating Mode
Before Target

Operating Mode
After Target

NMI NMI Notes
Monitor Monitor The input is ignored.
Host Host The input is ignored.
- Target ~ Target Has the same effect as the target sys-
- tem's NMI- input to the Z-SCAN. The
78000 CPU in Z-SCAN will respond to an
NMI-. All other Z-SCAN hardware is
unaffected. See Section 7.6 of the
Z8000 CPU Technical Manual. ”
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(“' 5.4 HARDWARE DESIGN AND DEBUGGING WITH Z-SCAN

The Z-SCAN 8000 has been designed to emulate the Z8000 CPUs faithfully in
both new and existing hardware designs. This means that any target that oper-
ates correctly when a CPU chip is installed should also operate-correctly when
a Z-SCAN emulator is used in place of the CPU. The converse is also true. How-
ever, the ac and dc characteristics of Z-SCAN, and under certain circum-
stances, its bus signal sequences differ slightly from those of an actual CPU.
These differences arise from the buffering required to isolate the Z-SCAN CPU
from possible faults in the target system and from the need to prevent
execution of the Z-SCAN monitor software from affecting the target system.

The remainder of this subsection details the areas in which differences exist
and describes their possible effects on emulation and debugging. Hints to
designers allow potential problems to be avoided before they arise. The hints

. in general reflect conservative design practices and ensure that equipment
can be produced reliably and repeatably once the design has been finalized.
Additionally, each paragraph suggests ways in which small problems in existing
target hardware designs can be overcome or circumvented.

5.4.1 Emulator DC Characteristics

The dc characteristics of the Z-SCAN emulator differ from those of an actual
CPU in three respects:

(1 e Input Loading: Z8000 CPUs load inputs very lightly (no more than 10 uA
and, except in the case of CLK, less than 10 pF). The Z-SCAN, in contrast,
loads each input with 30 pF and a low-power Schottky TTL buffer.(200 uA).
In addition, the NMI-, NVI-, SEGT-, WAIT-, RESET-, DS- and VI- inputs
have 10k pullups for an additional load of 500 uA.

e Output Drive: 78000 CPUs are specified with a load of 100 pF and 2 mA.
Because it has low-power Schottky TTL drivers, Z-SCAN can drive a much
greater load.

e Input Levels: The majority of Z8000 inputs are completely TTL compatible.
Two are not: CLK has more stringent high- and low-level requirements, and
RESET- requires a slightly greater input high level. In contrast, all
inputs to Z-SCAN are TTL compatible.

r The electrical differences between a Z-SCAN and the 78000 CPUs make it pos-
sible (though unlikely) that a target system could work with Z-SCAN but not
with a CPU, or vice-versa. Such problems can easily be avoided at the design
stage by adopting a few simple standards:

® Clock Driver: Never attempt to drive the CLK pin of the CPU directly from
a TTL output. A special drive circuit capable of meeting the stringent
requirements of the 78000 is required. The Zilog application note
A Small 78000 System (document #03-8060) details a suitable design. A TTL
output with a pullup resistor is not a satisfactory alternative.

( e Reset Driver: If RESET- is driven by a TTL output, add a pullup resistor.
The value is not critical: 4.7 K will do. ‘
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e Bus Loading: Do not attach too many loads directly to the bus signal pins
of the CPU. As a rule of thumb, 78000 processors can accommodate up to
ten NMOS loads plus one low-power Schottky TTL load on each bus signal
line, provided that the total length of the line is not greater than 8 in
(20 cm) of printed circuit track. Greater loading is likely to exceed the
capacitive drive capability of the CPU, even if dc loading limits are not
exceeded, If there is any doubt about loading levels, or if bus signals
are to be carried between circuit boards, use buffers.

Emulation problems arising from the differences between the dc characteristics
of Z-SCAN and those of a 78000 CPU are likely to show one or more of the
following symptoms:

e Intermittency: The symptoms appear and disappear unpredictably.
o Temperature Sensitivity: The symptoms are seen only when Z-SCAN or the
target system is warm and can be removed by cooling a particular component

in the target system.

e Voltage Sensitivity: Raising or lowering the supply voltage in the target
system affects the symptoms.

e Locality: Z-SCAN is able to access all features of the target system

except those associated with a particular component or logic block.

If it is established that the Z-SCAN capacitive loading is increasing access
times in the target to an unacceptable level, and that the target is capable
of meeting the worst case ac specification of the 78000, a temporary solution
is to replace the target memory or I/0 components with faster parts. Alter-
natively, provided that full-speed emulation is not required, the . Z-SCAN
Wait states command can be used to relax access time requ1rements. Section
6.10.6 gives more details.

In general, quick fix solutions to such problems are not recommended because
they probably indicate a marginal hardware design which, even if it works
correctly with a CPU in prototype form, could suffer from repetitative or
reliability problems when it is moved into production. The user is urged to
determine the source of the problem and incorporate a permanent solution into
the target hardware.

5.4.2 Emulator AC Characteristics

The ac characteristics of Z-SCAN differ from those of a 78000 CPU because of
delays introduced by signal buffering. The differences are minimized by using
a factory-selected CPU in Z-SCAN.

Problems might also occur in synchronous logic in the target. Typically, such
logic uses the system clock to latch signals coming from the CPU. For example,
a dynamic memory controller might latch MREQ- on the rising edge of CLK-. The
78000 has been designed to allow comparatively long set-up times in such
cases, so it is unlikely that the slight reduction of time that results when
Z-SCAN is used will cause problems. If a problem does occur because the timing
skew introduced by the Z-SCAN is unacceptable to the target, it can usually be
solved by introducing extra delay in the clock path to the synchronous logic
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in the target. Designers should be aware that such a solution~may affect the
access time requirements of memory or I/0 components controlled by the
synchronous logic. '

5.4.3 Dynamic Memory Refresh

78000 microprocessors have a feature that allows them to refresh dynamic
memory components automatically with a minimum of external logic. This is
described in Chapter 8 of the 28000 CPU Technical Manual (document
#00-2010-C). Zilog's application note A Small 78000 System suggests a
suitable logic design and shows the relationship between the contents of the
upper byte of the refresh register and refresh rate.

Z-SCAN supports automatic refresh before, during, and after emulations to
preserve the integrity of the contents of dynamic memory in the target system.

Z-SCAN itself contains no dynamic memory and so does not require refresh to be
enabled in order to operate correctly.

- Refresh is controlled by the 78000 refresh register. Z-SCAN does not exercise

as close control over the contents of this register as it does over those of
others, partly because changes in its contents are largely independent of the
code which is being executed, and also because some of its bits are write-only
bits. For these reasons it does not appear on the Resources or Execution
screens (Sections 6.10 and 6.11). Z-SCAN only alters the contents of the
refresh register when the status to target field on the System screen is
changed by the user. When refresh is selected, the register is loaded with
%9E00; when internal op is selected, a value of %0000 is loaded. The System
screen is described in Section 6.8.

The hexadecimal value %9E00 causes the CPU to perform a refresh operation
every 60 clock cycles. At a 4 MHz clock rate, this results in 128 refresh
cycles every 1.92 ms, sufficient to satisfy the worst case requirements of
typical dynamic RAM components. For targets in which the clock rate is
significantly lower or in which a higher refresh rate is required, the user
must change the value in the refresh register if worst case requirements are
to be met. The alteration can be accomplished in one of two ways:

¢ Run an emulation of the initialization portion of the target application
software. This should contain code that loads the refresh register with
the value required by the target.

e Using the eXamine command on the Memory io screen, load the opcode %7D0B
(LDCTL REFRESH,RO) into any available RAM location. Use mappable memory if
all the target memory is dynamic. Then use the Resources screen reGister
command to load the required refresh register value into RO, the location

of the instruction into PC, and %4000 into FCW. Finally, step through the
instruction with the Execution screen Next command.

It is worthwhile to consider the exact effects of the two possible
status_to _target values on the bus signals in the target system (Table 5-6).
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Table 5-6. Monitor Mode Target Signals

status_to_target STO_3 ADg_15 AS- ' MREQ- DS-

internal op inter?al op | active active | 3-stated inactive*
- (o000
refresh internal op | active active | active 1 inactive*
: (0o00) or
refresh
(0001)

*DS~ is held high by a 10 kilo ohm pullup resistor

When internal op is selected, every bus transaction generated by the monitor
appears to be an internal operation to the target system. Because AS- is still
active, self-refreshing (pseudo-static) memories in the target retain their
contents provided that they use AS- and not MREQ- as a clocking signal.

When refresh is selected, most Z-SCAN monitor bus transactions appear as
internal operations to the target system. They differ from the internal

operations generated by an actual CPU because MREQ- may be active. Refresh

cycles, generated when the CPU refresh rate counter times out, present refresh
status to the target. '

5.4.4 Target Memory and 1/0 Access

When Z-SCAN accesses target memory during emulations, the transactions it
generates are identical to those that would be generated by a 78000 CPU. How-
ever, when such accesses are made by the Z-SCAN monitor software, there may be
differences. All the commands available on the Memory io screen (see Section
6.9) cause Z-SCAN to perform memory or I1/0 operations in the target system.
The Peek and current instruction fields on the Execution screen also require
target memory accesses in order to be updated.

The Memory io screen reAd and Write commands access target byte and word
standard and special 1/0 ports using operations exactly Iike those produced
when 1/0 instructions are executed by a program running under emulation. For
target memory accesses, however, Z-SCAN always uses the same width of data
(word or byte) for each type of operation, independent of the width (long
word, word, or byte) selected by the user for the display of information.
Table 5-7 lists the operation types, together with the transactions generated
by Z-SCAN.

Table 5-7. Z-SCAN Target Memory Access Transactions

Operation Transaction Notes
Memory read ~Byte read
Memory write Byte read, word write | A read-modify-write sequence for each

byte to be written accommodates
memories that do not support byt
writes, :
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Z-SCAN's choice of transaction types should cause no problems in most target
systems. There are, however, some unusual design configurations where target
accesses may produce unexpected results:

e Memory that does not support byte reads: A correctly designed Z8000 memory
control circuit does not need to distinquish between byte and word reads
and hence implicitly supports both (see A Small 78000 System). If, for
any reason, a target's memory does not respond to byte read transactions,
the Z-SCAN monitor will not be able to access that memory.

e Systems using B/W- as a memory bank select signal: The Z-SCAN monitor
expects the same memory space to be accessed by both byte and word trans-
actions. The Z-SCAN memory modification commands cannot be used in un-
orthodox target systems that use the B/W- (Byte/Word) signal to choose
between two separate memory banks.

e Word-wide, memory-mapped I/0: The Z-SCAN memory modification commands
cannot operate on write-only, word-wide memory-mapped 1/0, nor do they
give correct results on memory-mapped ports that require all 16 bits to be
written or read in a single operation.

5.4.5 Interrupts and Traps

Z-SCAN terminates all emulations by giving the CPU a non-maskable interrupt.
This interrupt has a higher priority than the three other external interrupts
supported by the 78000--segment trap, vectored and non-vectored. This means
that all break conditions--step, manual, trigger and write protect --have
priority over interrupts generated by the target hardware, including target
NMI (see Section 6.10.1).

The Trace command (see Section 6.12.3) and the Next command (see Section
6.12.2), if used with an instruction count of one, give the CPU an NMI after
each user instruction. This prevents the acknowledgement of any target
interrupt, even though the target program is being executed. This does not
prevent interrupt service routines from being traced, but it does mean that
they cannot be entered while another part of the program is being traced.

The 78000 CPU always fetches one instruction that it does not execute after it
has accepted an interrupt or trap. See Section 9.4.5 of the 78000 CPU
Technical Manual for further details. The aborted operation is indistinquish-
able from any other instruction fetch, first word, bus cycle, and so can
trigger the Z-SCAN breakpoint logic if suitable conditions have been set up.
When this happens, the state of the user program following the breakpoint will
differ from the state expected.

Unexpected breaks of this type do not corrupt the target program: if emula-
tion is resumed, the instruction is fetched and executed normally after the

target handler interrupt is executed.

5.4.6 Memory Management Considerations

Many applications use a 78001 CPU in conjunction with a 78010 Memory Manage-
ment Unit, or some other memory management hardware. These external compon-

ents increase system reliability and flexibility by serving two functions:
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e Translation of logical address information from the CPU to physiéal
addresses for memory components.

e Protection of memory from invalid access by the CPU.

When the Z-SCAN mappable memory is used in conjunction with a target system
that has a memory manager, the user should be aware that the mappable memory
is fixed in logical address space during emulations. It responds directly to
the untranslated addresses output by the CPU. It cannot be relocated or
protected by the action of the memory manager.

The protection attributes of target system memory may be violated by a program
running under emulation. In such cases, the MMU activates the SEGT- signal
and the user's trap handler is entered to deal with the problem. It is also
possible for target memory accesses generated when Z-SCAN is in monitor mode
to violate protection attributes. For example, the user could use the Fill
command on a write protected memory area. An external memory manager responds
to these violations by asserting SEGT-, but the monitor does not acknowledge
the signal, and so it remains outstanding until the next emulation starts.
The user's trap handler is then entered to deal with a violation that is not
caused by the user program.

A message displayed at the lower right of the System and Trace screens warns
the user if SEGT- is asserted before an emulation is started (see Section
6.12). If the user does not want the trap routine to be entered, the
Memory_ io screen Write command must be used to reset the memory management
hardware before emulation.

5.4.7 Direct Memory Access

"Z-SCAN fully supports Direct Memory Access (DMA) in the target system while
emulations are running. Note that if a trigger or manual break condition
occurs during a DMA operation, emulation does not stop until the DMA control-
ler releases the bus, because the CPU cannot service the break request until
it has regained control of the bus. Also, because BUSACK- is not a term in the
breakpoint equation, Z-SCAN cannot distinquish between transactions generated
by the CPU and those generated by another bus master.

DMA controllers (or any other types of bus masters) are able to read and write
the Z-SCAN mappable memory once they have gained control of the bus during an
emulation. A prerequisite for such operations is that the alternative bus
master and the CPU socket must be connected to the same bus. Any buffering
between the socket and the alternative bus master probably prevents access to
mappable memory because the buffers may be 3-stated during DMA operations.

Z-SCAN does not acknowledge bus requests from the target when no emulation is
~in progress. This means that DMA devices that repeatedly request the bus once
it is enabled (for example, CRT refresh controllers) do not have their
requests honored after an emulation has terminated. For problem-free operation
with Z-SCAN, such controllers should be designed to accommodate the
possibility that the bus may not be granted an indefinite period following a
request. Designs that abort or shut down if a request is not honored within a
certain time may not restart correctly when emuation is resumed.
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5.4.8 Termination of Emulation

The previous section mentioned that a breakpoint, whether manual or program-
med, is not activated until the end of a bus acknowledge state. The same is
true of wait and stop states: an emulation cannot terminate unless RESET-,
BUSACK-, WAIT-, and STOP- are all inactive. The only certain method of
returning control to the Z-SCAN monitor if any of these signals is stuck in
the active state is to apply a monitor reset using the Z-SCAN front panel
switches. This action, which must be followed by RETURN, reinitializes the
monitor, meaning that Z-SCAN must be completely reprogrammed. This can be
avoided by first resetting the target with its own reset logic (a Target mode
reset from Z-SCAN front panel switches may not have the required effect; see
Section 4.3) and then entering a manual break with a Monitor mode non-maskable
interrupt (NMI).

There are occasions when it appears that a programmed breakpoint should have
been encountered--execution has proceeded past the point at which the break-
point was expected to occur--but emulation continues. This is likely to happen
when the bus transaction on which the breakpoint was set does not completely
match the conditions set up with the Breakpoint command. The mismatch can
arise from the fact that the Z-SCAN address/data bus breakpoint comparator is
a full 16 bits wide and so does not detect byte data or interrupt vector
matches (eight bits) or refresh address matches (nine bits). Problems can
often be circumvented either by eliminating the offending term from the break
condition or by choosing an alternative bus transaction as the trigger
condition. This topic is discussed in more detail in Section 6.10.1.

Unless one or more of the signals mentioned in the first paragraph is active,
it should always be possible to stop an emulation with a front panel monitor
NMI. If emulation cannot be stopped this way, it is possible that the CPU has
entered an 1llegal state as a result of being driven by target-generated
signals that are out of specification. The most likely culprit is the clock.
Another possibility is that substantial ground currents are flowing in the
emulator cable and disrupting dc levels. This can happen when Z-SCAN and the
target system are connected to different power ground distributions. For this
reason it is recommended that Z-SCAN and the target system are both connected
to the same power receptacle.

5.5 USE OF THE HARDWARE TRIGGER

The rear panel BNC connector which carries the Z-SCAN break pulse output
signal allows the unit to be used in conjunction with other test instruments
such as oscilloscopes and logic analyzers. Section 6.10.1 details the
programming of the break pulse logic. This section discusses the use of the
break pulse 1in general terms only because of the wide variety of equipment
with which Z-SCAN can be used.

5.5.1 Break Pulse Characteristics

The pulse from the rear panel is positive going. This means that the rising
edge of the pulse signals the time when the programmed bus condition is
detected. Detection occurs shortly after the rising edge of clock in T2, and
the pulse is one clock cycle long. The pulse appears in the same cycle that
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causes the match when the programmed condition is address, control/status, or
control/status with address. For data or control/status with data, the pulse
is output during the bus cycle that follows the programmed condition causing
the match. A separate pulse is produced for each cycle which results in a
match, even when a number of consecutive cycles all match the programmed
condition.

The pass counter logic can be used in conjunction with the pulse feature. For
a pass count of n, a pulse is output every nth time the programmed condition
is satisfied. There is no output at any other time.

The Z-SCAN pulse logic is inhibited when no emulation is in progress, so there
is no danger of spurious triggering of external equipment,  even if the
programmed match condition is satisfied during the execution of the monitor
software. ' '

5.5.2 Connection of External Equipment

Connection of an oscilloscope or logic analyzer to the Z-SCAN break pulse
output is a simple matter, typically accomplished with a coaxial cable
terminated with BNC connectors.

--CAUTION--

The break pulse output is driven directly by the output of
a low-power Schottky TTL gate, which may be damaged if
subjected to a sustained short circuit.

Due to its short duration, the pulse should be used as an external trigger
when Z-SCAN is used in conjunction with a logic analyzer. It is not suitable
for use as a gating, qualifying, or enabling signal. The analyzer should be
set to expect a positive-going TTL-level trigger pulse.

The pulse can also be used as an external trigger for an oscilloscope. The
time base should be set to trigger on the positive edge of the dc-coupled
input signal. AC coupling is not recommended because the mean level of the
signal--and hence the trigger point--changes according to the frequency of the
pulses. If the break pulse is displayed on an oscilloscope for any reason, it
may have a slight but inconsequential ringing on transitions, because the
output is not terminated.

5.5.3 Choice of Logic Analyser Recording Window

When a logic analyzer receives a trigger, one of three thinqs happens:

e The logic analyzer stops recording, and its memory holds information
about events prior to the trigger.

e It starts recording, stopping when its memory is full. Here, events after
the trigger are recorded.

e It continues recording but stops after a certain number of sample clock

cycles. Information about events before and after the trigger is
recorded. -
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All three options can be used in conjunction with the Z-SCAN break pulse
output when the pulse only option is selected with the Break command (see
Section 6.11.1).

Z-SCAN also outputs a break pulse when the pulse & break option is selected.
This allows a logic analyzer to be used to record events in the target system
prior to the break if the analyzer is set to stop recording when it receives a
trigger pulse.

5.5.4 Clocking of Logic Analyzers

With most logic analyzers, users have a choice of two sources for the clock
that determines the rate at which logic inputs are sampled. The analyzer's
internal clock, which typically allows sampling rates of between tens of
nanoseconds and milliseconds, can be used. Alternatively, the user can provide
an external clock signal from the system under test.

Both sources have their uses in the development of Z8000-based designs. The
internal clock is used both for simplicity of set-up and for maximum
resolution. The sample rate should be such that the sample period is shorter
than the duration of the shortest pulse being monitored; this avoids the
possibility of pulses being missed. The shortest pulse generated by the 78000
is Address Strobe (AS-), which has a minimum duration of 20 ns less than the
CPU's clock high width (85 ns with a 4 MHz clock). In order to reliably
capture AS-, a sample period of 50 ns is required in a 4 MHz system with an
internally clocked logic analyzer. Still shorter periods may be required to
capture glitches of short duration in the target hardware.

The disadvantage of internal clocking is that the analyzer must sample the
input signals at a higher rate than is strictly necessary to record events
occurring in a system that is driven synchronously by its own clock source. As
a result, the number of events that can be recorded by the analyzer before its
memory becomes saturated is less than optimal. For example, with a 50 ns
sample period it takes only about 50 ZB0OO bus cycles to saturate a 1024-word
sample memory. A greater number of cycles could be accommodated if a clocking
signal precisely matched to the 78000 system were used. Of course, such a
signal is readily available in the CPU clock signal.

When the CPU clock is used as an external clock for.a logic analyzer, its
negative edge (high-to-low transition) should be treated as active. It is on
this edge that Address Strobe is active, that address and status are valid in
T1 of any bus cycle, that WAIT- is sampled during T2, and that data is
sampled in T3 during read operations. For further details, see Section 9.4 of
the 78000 CPU Technical Manual. Using the clock, a 1024-word sample memory in
an analyzer can record about 250 Z8000 bus cycles, five times more than is
possible with the analyzer's own clock.

In certaih situations it may be desirable to use a more selective clock source
than the clock signal. For example, the user may wish to record only I/0

transactions or only refresh cycles. This can be accomplished in one of two
ways, depending on the amount of information required about the transactions:
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e Address and Status Only: When just one sample occurring shortly after
Address Strobe is sufficient, the break pulse output of Z-SCAN can be
used directly as a positive-going clock signal. Use the Break command
(see Section 6.11.1) to select pulse only on the selected status condi-
tion, with ignore AD and a count of D1.

® Full Record: When complete information about each transaction is
required, the analyzer should be clocked either from its internal clock
source or from the target clock, as described above, but the clock must
‘be qualified by the 78000 status signals in order to select particular
types of transactions. Most analyzers have a clock qualifier input that
can be used to gate the clock in this way. The qualifying signal must
come from the target, from a proprietary qualifying probe pod available
from the supplier of the analyzer, or from a temporary circuit
constructed from logic components and attached to the target system. Most
Z8000 systems fully decode the status lines STg_3z. An output of the
decoder can often be used directly as a clock qualifier, avoiding the
requirement for additional logic.

5.5.5 Break Pulse Demonstration

The wide variety of equipment that can be used with Z-SCAN makes it impossible
to give a step-by-step tutorial. It is suggested that users having logic
analyzers and wishing to become familiar with the break pulse should procede
as follows:

1. Connect the emulator cable to the Z-SCAN as described in Section 5.2.2,
steps 1 through 4.

2. Attach logic analyzer signal probes to signal pins of interest on the
header at the target end of the cable. Suggested signals are STgp_3 (pins
21-18 on the 78002, 23-20 on the Z8001), AS- (pins 29-34), DS- (pins
17-19), MREQ- (pins 16-18), and R/W- (pins 25-30). Consult the logic
analyzer manual to find out how to arrange these so STg_.3 can be
interpreted as a hex digit with ST3 as the most significant bit.

~~WARNING--
Take care not to bend or break the pins on the header.
3. Connect the Z-SCAN rear panel break pulse output to the external trigger
input of the analyzer. On analyzers without such an input, connect the

break pulse to an unused signal input. The position of the connector is
shown in Figure 3-2.

4. Ensure that the analyzer is on, then turn on the Z-SCAN.
5. Set up the énalyzer for pre-trigger recording with an internal clock .

period of 50 ns. Select a positive-going trigoer from the external
trigger input rather than from the analyzer's internal word recognizer.

For analyzers without an external trigger, select the signal input
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carrying the break pulse as the only 31qn1flcant term in the trigger
equation: all other inputs should be "don't cares." Consult the logic
analyzer manual for its set-up procedure.

6. Prime the analyzer manually so that it starts to record information.

7. Work through the tutorial of Section 4 of this manual. Experienced users
can ignore some of the redundant keystrokes in arriving at the steps that
perform emulations.

Each time an emulation terminating with a trigger break is run, the analyzer
should capture information about the transactions preceding the break. If it
does not, it is probably not set up or primed properly. Check the manual

again. Once the error has been corrected, use the Z-SCAN Register command
(see Section 6.10.4) to reset the PC register to the value it held before

emulation, then rerun the emulation with the Go command (Section 6.11.1).

Before each emulation, reprlme the analyzer so that it can record the new
information.

The format in which the recorded information is displayed depends both on the
particular analyzer used and on the display mode selected. The signals
suggested above in step 2 are best suited to the Timing Diagram Display mode
supported by most analyzers. These signals give insight into the way the
processor uses the bus while executing programs.
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SECTION SIX

MONITOR SOFTWARE DESCRIPTION

6.1 INTRODUCTION

The main functions of the monitor program software are to monitor the inter-
action between the Z-SCAN system and the target system during emulation, to
supervise the changeover from Target mode to Monitor mode, and to control the
passing of program files between a host system and Z-SCAN. A secondary but
more visible aspect of the program is its user interface, which controls,
monitors, and acts upon user input from the terminal keyboard. Section 6.2
describes the Z-SCAN operating modes in more detail.

The user interface controls the commands available to the user throughout the
set-up and execution phases of emulation. It also checks the syntax and se-
quence of user input and acts upon correct sequences by updating the screen
display and, if necessary, the values of operating parameter fields. The
Z-SCAN screen displays are introduced in Section 6.3. If user input is in-
valid, the monitor ignores it completely. Valid inputs are discussed in
Sections 6.4 through 6.7.

Table 6-1 is an alphabetical summary of the software commands available in the
monitor program and the keys that must be entered to access them. Sections
6.8 through 6.12 describe each command, its parameters, and its usage in
detail.

Table 6-1. Software Monitor Commands

Command |Key Command Key Command Key
Break B Inst_count| I reAd A
Compare C Load L reGister G
Display D mAp A Resources R
eXamine X Memory io | M seNd N
Execution| E moVe v System S
Fill F Next N Trace T
Go G Peek P Wait states| W
Host H Quit Q Write W

6.2 Z-SCAN 8000 OPERATING MODES

The Z-SCAN 8000 system can operate in any of three modes: Monitor mode,
Transparent mode and the Target Mode. One of these can be used only in

configurations that include a host system for software development. The three
modes are:
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1. Monitor Mode

e The Z-SCAN terminal is logically connected to the Z-SCAN unit, giving
the user access to the monitor's commands.

e In this mode, the user has access to five distinct displays on the
terminal's CRT. These screens allow the examination, enabling, and
modification of resources belonging to the Z-SCAN or to the target
system.

e If the Z-SCAN system configuration includes a host system, program
files can be passed between the host file system and Z-SCAN's memory
when the Z-SCAN Monitor mode is in effect. :

2. Transparent Mode

e This mode logically connects the Z-SCAN terminal to the host system,
giving the user unrestricted access to host system resources.

® The user has no access to the Z-SCAN monitor commands during Trans-
-parent mode, but can enter host system commands just as if the terminal
were directly connected to the host.

o Transparent mode can be entered from Monitor mode at any time and does
not affect any parameters the user has set up to control the debugging
process.

3. Target Mode

:o This mode dedicates Z-SCAN resources to running either 78001 or 78002
emulation on the target system, depending on the CPU installed in
Z-SCAN.

e While Target mode is in effect, the user cannot enter keyboard commands
either for Z-SCAN or for the host system.

Following a RESET and baud rate synchronization (see Section 3.5), the Z-SCAN
software enters Monitor mode. Transition to either Transparent mode or Target
mode occurs in response to specific commands entered on the terminal keyboard.
The reverse transitions take place in response to generation of the Z-SCAN
break signals. Alternatively, transition from Target mode to Monitor mode can
take place if the program running during emulation generates a condition that
triggers the Z-SCAN breakpoint logic.

Figure 6-1 diagrams the allowed transitions and their causes. Note that direct
transitions between Transparent and Target modes are not allowed.
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Figure 6-1. Z-SCAN 8000 Operating Modes

6.3 MONITOR MODE OVERVIEW

Almost all interaction between the user and Z-SCAN monitor software occurs in
Monitor mode. During Transparent and Target modes, the user cannot give
commands to the monitor. For this reason, the remainder of this section
describes Monitor mode commands and displays.

The commands available while Z-SCAN is in Transparent mode are determined by
the host system and its operating software and are not described here. Refer
to the host system's documentation for further details.

While operating in Target mode, Z-SCAN 8000 emulates either the Z8001 or the
/8002, so its behavior is described in the Z8000 CPU Technical Manual

(document #00-2010-C). Further information can be found in Section 5.4 of this
manual. '

In Monitor mode, Z-SCAN gives the user access to five screens, each allowing
the user to select from a menu of commands and other screens in order to set
up and control the emulation process. The basic functions of each screen are
listed below. In keeping with the format used by the Z-SCAN CRT terminal
displays, the capital letter in each screen or command name indicates the key
entered to activate the screen or command. Sections 6.8 through 6.13 qgive a
complete description of each screen and how its associated commands can be
used.

-The seven screens available in Monitor mode and the functions of each are:

1. Terminal Selection screen

o Displayed following monitor RESET and entry of RETURN.

o Allows the user to select from a choice of terminal cursor control
protocols.
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Provides access to the System screen.

2. System screen

Informs the user of the monitor software release level and of the baud
rate selected for communications between the terminal, Z-SCAN's monitor
and the target system.

Allows the user to select the appropriate baud rate for the host system
communication link.

Allows the user to select one of two values, internal operation or
refresh, for the CPU status that is sent to the target system while the
monitor software is running.

Allows other screens to be selected.

3. Memorx_jo screen

Presents a choice of commands that allow manipulation of target system
memory: Compare, Display, eXamine, Fill and moVe.

Allows target system input and output ports to be manipulated with the
reAd and Write commands.

Permits program files to be loaded from the host system 1nto memory.,

This function is controlled by the Load command.

Permits program files or information to be sent to the host system from
Z-SCAN via the seNd command.

“Allows other screens to be selected.

4, Resources screen

Gives the user access to the Z-SCAN emulation control resources through
the Break, Inst count, mAp, reGister, Peek and Wait states commands.

Allows other screens to be selected.

5. Execution screen

5/27/81

Displays the conditions selected for the execution and control of emu-
lations and the state of the processor before and after each emula-
tion.

Allows emulations to be started with the Go and Next commands.

Upon termination of each emulation bequn by either the Go or Next
commands, displays a messaqe stating the reason for termination.
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e Allows access to the Trace screen.

e Allows other screens to be selected.

6. Trace screen
® Accessible from Execution screen.

e Provides an instruction-by-instruction analysis of the execution of
user program and its effect on registers and memory.

e Allows return to the Execution screen.

7. Host screen

e Displayed when Z-SCAN enters the Transparent mode.

the

e Indicates that control of the display has passed from the Z-SCAN moni-

tor to the host system's software.

@ Does not allow access to Z-SCAN monitor commands or to other screens,

6.4 Z-SCAN SCREEN LAYOUTS AND COMMAND DISPLAYS

With the exéeption of the Terminal Selection screen and the Host screen, each
of the Z-SCAN displays is divided into two or more areas by horizontal rows of

dashes. Each area has one of three distinct functions:

e Menu area., This area appears below the bottom row of dashes on the
System, Memory io, Resources and Execution screens. It lists the name of
the screen, the commands available on the screen, and the active
command, If no command is active, the names of alternative screens are

listed.

e Window area. Thié type of area appears on the Memory io screen only,
directly above the menu area. It displays variable amounts of information

during the execution of commands available on the Memory io screen.

e Command area. Any area above both the menu area and (on the Memory io
screen only) the window area is a command area. These areas display fixed
amounts of information. Much of the information displayed in command
areas is invariant, consisting of headings or of Z-SCAN parameters that
cannot be changed on the particular screen displayed. The contents of
certain fields in command areas can be altered by the user. This process
is described in Sections 6.5, Cursor Manipulation, and Section 6.6,

Variable Fields.

Command areas are divided into subscreens. Each subscreen is controlled
by one of the Z-SCAN monitor commands. On the Memory io screen, only the
subscreen associated with the active command is displayed, whereas on

other screens, all subscreens are displayed at all times.
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6.4.1 The Menu Area

The menu area appears on all screens except the Terminal Selection screen and
the Host screen. The format and content of other areas varies from screen to
screen and is discussed in following sections that relate to specific
screens.

Examples of menu displays can be found at the bottoms of Figures 4-5 and 4-9.
Moving through the two lines of the menu area from left to right and top to
bottom, the first items encountered are enclosed in parentheses. The item on
the far left is the name of the screen itself--for example "Resources screen."
If there is another item inside the parentheses, it is the name of an active
command, which is a command the user has selected from those displayed on the
lower line of the menu.

Outside the parentheses, the contents of the upper line vary according to
whether or not a command has been selected. If no command is active, the
line names alternative screens. To select another screen the user enters the
initial letter of the desired screen name. When a command is active, the
-only information outside the parentheses is the name of any command supple-
mentary to the active command. To execute a supplementary command, the user
enters the letter in its name that is capitalized. The only supplementary
command is Quit, which deactivates the current command.

The contents of the lower line of the menu area are fixed for each particular
screen; they do not change in response to user input. The lower line lists the
commands available on a particular screen. The user can activate any one of
these commands by entering the letter in its name that is capitalized, for
example, "A" for the mAp command.

6.5 CURSOR MANIPULATION

When a screen is first displayed, the cursor rests on the initial letter of
the name of the screen, which is inside the parentheses at the top left of the
menu area. When a command is activated, its name is added to the information
inside the parentheses, and the cursor automatically moves to the first
variable field associated with the active command. For commands controlling
more than one field, the "first" field is that nearest the top left of the
subscreen associated with the command. '

Once the cursor has been positioned on the first variable field in a sub-
screen, the contents of that field can be altered by user input. This process
is described in Section 6.6. To allow other fields on the same subscreen to
be altered, the cursor must be moved into those fields. The four cursor
control keys, 4 , y , <--, and --> (cursor up, cursor down, cursor left, and
cursor right) are used for this purpose.

Each cursor control key moves the cursor into a variable field that is loqi-
cally adjacent to the current field. Logical adjacency requires the destina-
tion field to be part of the subscreen associated with the active command. A
field that is physically adjacent (for example, on the same display line as
the current field) but is not part of the subscreen associated with the active
command cannot be entered through the use of the cursor control keys alone.
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For consistency, the top and bottom variable fields in a given subscreen
column are considered to be logically adjacent, as are the far left and far
right fields on a given subscreen line. This means that if, for example, the
cursor is moved up from the top field, it appears on the bottom field. Some-
times there is only one variable field in a particular subscreen row. In such
cases, the cursor left and cursor right keys cannot move the cursor out of the
field, because there is no field logically adjacent to it in those direc-
tions (in fact, the implementation considers the field to be logically
adjacent to itself). Similar reasoning applies to fields without a logically
adjacent field above or below them.

After the values held by the fields in a given subscreen are updated, the
cursor must be returned to the menu area before a new command be activated or
an alternative screen selected. Entering RETURN achieves this, moving the
cursor from the current field to the name of the active command. The command
itself is not deactivated until a new command is selected or the Quit command
is executed.

Table 6-2 shows how the cursor can be manipulated to access parameter fields
in a typical subscreen. The example shows the effect of the cursor movement
keys when the Resources screen is active. The cursor position in each step
is at the left of the field shown in boldface type. Refer to Section 6.10.5
for further details of the Peek command.
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Table 6-2.

Effect of Cursor Control Keys

(Peek command, Resources screen)

Display

Step Keystroke Notes
SC 00 0000 Cursor is on screen name (Resources
1. SC 00 0000 screen) prior to selecting Peek
SC ~ 00 oooo command.
P The Peek command is activated by keying
P. This moves the cursor to the first
variable item in the Peek command area.
(Cursor position is indicated by bold
characters of the following display.)
SC 00 0000
2, SC 00 oooo
SC 00 0ooo
: -=> Move right. This key positions the cursor
at the beginning of the second variable
item in this command area.
SC 00 0000
3., SC 00 0000
SC 00 0000 {
Move down to vertically adjacent field.
SC 00 0oco
4, SC 00 0000
SC 00 0000 :
‘ <-= Move left.
SC 00 0000
5. SC 00 0000
SC 00 0000 +
Move up to vertically adjacent field.
SC 00 oooo
6. SC 00 0000
SC 00 0000 *
Move directly down to bottom row of this
field.
SC 00 0000
7. SC 00 0000
SC 00 o0coo RETURN Remove cursor from subscreen.

5/27/81
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6.6 VARIABLE FIELDS

As mentioned above, command areas display information the user is allowed to
alter. There are two main types of modifiable fields: hexadecimal and multiple
choice. The next two subsections discuss these in detail. A third subsection
mentions two additional types of fields, the file name and memory content
fields. '

6.6.1 Hexadecimal Fields

A hexadecimal field may contain two, four or 16 hexadecimal digits and can be
modified, once the cursor has been positioned in the field, by entering new
digits (0-9 and upper case A-F). A space restores the default value of a hex
field whereas entering the control (CTRL) and R keys returns it to the value
it held when the cursor was last moved into it. CTRL R is entered by holding
down the control key while pressing the R key.

If the user does not want to modify the particular digit on which the cursor
rests, "<" or ">" can be entered to move the cursor left or right within the
field. The SHIFT key must be held down while these characters (< or >) are
entered.

None of the keys mentioned above is able to move the cursor out of the vari-
able field. When the cursor is moved to the right of the far-right character,
it wraps around to the far-left character. The reverse is also true. The
cursor can be moved out of the field by using the cursor control functions
described in the previous section.

Table 6-3 gives examples of the effects of valid keys on a four-digit hexa-
decimal field. Although the count field in the Compare command (Memory io
screen) has been used for this example, the effects of keystrokes as shown
in Table 6-3 apply to all similar hexadecimal fields. The position of the
cursor is shown in Table 6-3 by a vertical arrow.

Step 7 of the key sequence shown in the table gives the result shown only if
the field holds the value 0018 when the cursor is moved into it. If you wish
to examine the effect of the sequence yourself, you must first set up the
field by selecting the Memory io_screen, then enter the following keystrokes:

C, left, 0, 0, 1, 8, left, right .

Table 6-3. Effect of User Entry on Hexadecimal Field
(Compare command, Memory io screen)

Step Keystroke Contents Notes

1. (see note) 0018 Not default value. Use instructions
in previous paragraph to start with

0018 in the count field and with the
cursor on the first 0.

2. 1 1?18 Changes digit that cursor is on to 1.
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Table 6-3., Effect of User Entry on Hexadecimal Field--Continued
(Compare command, Memory io screen) '

Step

Keystroke

Contents

Notes

SHIFT >

1018
A

Moves cursor right one position.
(Repeated use of the SHIFT and > keys
steps the cursor forward through each
position. This is useful in moving the
cursor to a particular position with-
out having to rekey any of the other
digits.)

1018
A

Z-SCAN ignores this input because it
is not a valid hex digit.

10F8
A

_ Hex digit "F" is inserted and the

cursor automatically moves to the next
position,

SHIFT >

10F8
A

These keys are used to move forward
through each position in the field.

If the cursor is on the last position

of a hexadecimal field, SHIFT > moves’
the cursor back to the first position of
the field. '

space

ooac

Entering a space always restores the
field to the default value. Also, the
cursor returns to the first position of
the field each time a space is used.

SHIFT <

0ooC

These keys (SHIFT and <) move the cursor
backwards through each position of the
field. If the cursor was on the first
position before using these keys, then
the use of these keys moves the cursor
to the last position of this field.

CTRL R

0018

CTRL R is used to restore the contents
of a field to the value it held when
the cursor firts moved into the field.

All hexadecimal fields are initialized to

meaningful default values by a

monitor reset or power-up sequence. The range of values that can be held in

some hexadecimal fields is constrained: for example, a count field

cannot

contain zero. If the user attempts to move the cursor out of a field that
contains an illegal value, the monitor automatically restores the contents of
the field to what it held when the cursor last entered it.

5/27/81
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6.6.2 Multiple-Choice Fields

The other main type of modifiable field is the multiple-choice field. As the
name suggests, such fields allow the user to choose a value from a fixed
number of alternatives.

An example of such a field is the data type associated with the Display com-
mand (see Section 6.10.2 ). It has five valid values: word, byte, long (for
32-bit long words), nseg (for nonsegmented disassembly) and seg (for segmented
disassembly). Rather than displaying the value selected as a single-digit
code, the monitor displays a descriptive string. Single digit codes are used
internally by Z-SCAN as indexes into tables of possible values for each
multiple-choice field. Consequently, when the cursor is positioned on a mul-
tiple-choice field, the user can select a particular value (table entry) by
entering the single hexadecimal digit that indexes that choice. Valid indexes
range from zero to one less than the number of entries in the table. If the
user inputs a digit outside the allowed range, the last entry in the table is
used. : '

It is unreasonable to expect all users to learn the index numbers for each
possible value in each of the Z-SCAN multiple choice fields. Consequently, an
alternative method of selecting values is provided: when the cursor rests on a
multiple choice field, SHIFT and > can be entered to select and display the
next possible value. The preceding. table entry is selected by entering SHIFT
and <. As previously indicated, the SHIFT key must be depressed during the
entry of either of these characters (< or >). This feature allows the user
to step forward or backward through the list of available values until the
desired value is found. Stepping forward from the last available value re-
selects the first possible value. The reverse is also true.

Besides the hexadecimal digits, the "greater than" and the "less than" keys,
two other keys are accepted as valid inputs for multiple choice fields. The
space character is considered equivalent to zero, and so it selects the first
of the possible choices. Entering the CTRL and R keys returns the contents of
a multiple choice field to what it held when the cursor last entered it.

Like hexadecimal fields, multiple choice fields are initialized to meaningful
default values by a monitor reset or power-up sequence. The default corre-
sponds to the first entry in the table of possible values. This makes it
possible to restore the default value with a single keystroke: zero or
space, either of which selects the first value in the table.

Table 6-4 lists the hexadecimal digits that can be used to make particular

choices in one of the multiple choice fields; this particular field is the
"type" field of the Memory io Screen's Display command.
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Table 6-4.

Multiple Choice Field Indexes
(Display command, Memory io screen)

Index | Choice Selected by
0 word 0, space, Monitor reset
1 byte 1
2 long 2
3 nseqg 3
4 seg 4, or any of the hex digits
\ greater than 4 (i.e., 5 thru F)

Entering an F always selects the last possible choice in any of the multiple
choice fields, whereas entering a 0 or space always selects the first possible
choice in any multiple-choice field.

- Table 6-5 shows the effect of user input including some key sequences other

than Index entries on the same example field.
input is handled on all multiple choice fields by the Z-SCAN monitor.

These examples show how user
If you

wish to perform the sequential steps in this table, select the Memory io
screen, then enter the following keystrokes:

D, left, 4, left, right

- Table 6-5., Effect of User Input on Multiple Choice Field
' (Display command, Memory io screen)

Step Keystroke Contents Index Notes
1. (none) seg 4 The field holds this value when the
cursor is moved into it. Step 6
recalls the same value.
2. 1 byte 1 Select second table entry by the
’ index value of 1.
3. SHIFT < word 0 Step back to preceeding table
entry via SHIFT and < keys.
4. SHIFT > byte 1 Step forward to next table entry
via SHIFT and > key.
5. 2 long 2 Move directly to third entry of
table using index value.
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Table 6-5. Effect of User Input on Multiple Choice Field
(Display command, Memory_io screen)

Step Keystroke Contents Index Notes

CTRL R seg 4 Restore field to value that
: existed at the time the cursor was
moved into the field. This is the
value shown in step 1 above.

7. F seq 4 Move directly to last entry in
table.

8. SHIFT > word 0 Step forward and loop back to first

: entry in table.
9. 6 seg 4 Any hex number larger than number
- ' of items in table always selects

the last table entry.

10. 3 nseqg 3 Selects fourth entry in table.

11. space word 0 Restores field to the default

‘ value.

6.6.3 Other Field Types - File Name and Memory Content

In addition to hexadecimal and multiple choice fields, the Z-SCAN monitor uses
two other types of fields. Each is used in only one situation.

0

The file name field appears only in the Load and seNd command subscreens
(see Sections 6.10.8 and 6.10.9). This field can hold up to 32 non-space
characters. Z-SCAN makes no check on input because it has no knowl-
edge of the file-naming conventions of the host system. It is the respon-
sibility of the host system's LOAD command to check the file name for
validity. For further details see Section 7, Interface to Non-Zilog
Hosts.

The SHIFT >, SHIFT <, and control (CTRL) .and R keys are used in the same
way in the file name field as in a hexadecimal field (see Section 6.6.1).
Hence, Z-SCAN does not allow these characters to be sent to the host as
part of a file name. If you put a space in a file name, Z-SCAN treats it
as a terminator and shows this by erasing all input to the right of the
inserted space.

The Memory Content field is used exclusively by the eXamine command and

is tailored to the special requirements of that command. Its behavior is
similar to that of a hexadecimal field with two, four or eight digits.
The differences are summarized in paragraph seven of the next section.
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5.7' SUMMARY OF VALID USER INPUT SEQUENCES

The three preceding sections discussed the keystrokes used to achieve the
following objectives:

o Moving from one screen display to another.

(o} ActiQating commands available on the current screen,

"0 Moving the-cursor into and out of modifiable fields in parameter areas.
o Updating the contents of mcdifiable fields.

This section summarizes the keys that can be entered, which generally depend
on the position of the cursor on the screen. Refer to Section 6.8 for com-

plete information on executing commands.

Many of the terminals supported by the Z-SCAN monitor offer features which are
not needed by the monitor. In many cases, Z-SCAN ignores data received when
keys associated with such features are entered. Some keys, however, may send
‘data that is considered to be valid. The function keys on some terminals do
this, while others affect the display on the terminal screen without sending
data to the Z-SCAN. Local editing keys such as line delete and character
insert have this effect. ,

If the display is corrupted by the entry of an incorrect key, the user should
activate another screen (the following paragraphs explain how to do this),
then reactivate the corrupted screen. If any of the variable fields on the

~screen contains an incorrect value, they should be corrected before the user
continues. :

1. Following a power-up or monitor RESET from front panel:

9 To synchronize Z-SCAN's baud rate with ‘that of your terminal, enter

. RETURN. The terminal selection screen is displayed. Entry of an in-

correct character may result in garbage belnq dlsplayed To correct
this, RESET Z-SCAN, then enter RETURN.

o To select a terminal type, enter one of the numbers listed on the
screen. Invalid entries are ignored. Incorrect entries can be
replaced by entering another selection. Appendix A details the termi-
nals supported by the Z-SCAN monitor.

o When the terminal type has been selected, enter RETURN to activate the
System screen. If the display is corrupted, the terminal selection is
incorrect. RESET Z-SCAN and repeat the steps above.

2. Cursor on current screen name inside menu area parentheses:

o To select another of the five screen displays, enter the appropriate
capital letter from the screen name.
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To activate a command on the current screen, enter the appropriate
capital letter from the command name. This automatically moves the
cursor to the first position of the first item in the associated
command area.

System screen only: Enter RETURN to move cursor into the host baud
rate field.

All other input is considered invalid and does not change the state of the
monitor software. Screen editing keys must not be used as they can cause
unpredictable results.

Cursor on a hexadecimal variable field in a command area:

Enter hex digits (0-9, capital A-F) or spaces to modify the value in
the field.

Enter SHIFT > or SHIFT < to move the cursor forward or backward inside
the current field without modifying its contents.

Enter space to change the contents of the field to the default
value.

Enter CTRL R to restore the field to the value it held when the cursor
was moved into it.

Use the cursor control keys (cursor up, cursor down, cursor right or
cursor left) to move the cursor to other fields in the subscreen asso-

ciated with the active command.

To return the cursor to the menu area (state six below) without
executing the active command, enter BREAK.

To execute the current command, enter RETURN,

Any other key is considered invalid and is ignored by the Z-SCAN monitor
software. Screen editing keys must not be used as they can cause
unpredictable results.

Cursor on a multiple choice, variable field in a command area:

Enter a single hexadecimal digit (0-9, A-F) to select a corresponding
value to a particular entry in the Z-SCAN internal table of choices.

Enter SHIFT > or SHIFT < to select the next or previous value from the
Z-SCAN internal table of choices.

Enter CTRL R to restore the field to the value it held when the cursor
was moved into it.

Enter space to restore the field to the default value.
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e Use the cursor control keys (cursor up, cursor down, cursor left or
cursor right) to move the cursor to other fields in the subscreen asso-
ciated with the active command.

e To return the cursor to the menu area (state six below) without
executing the active command, enter BREAK.

e To execute the current command, enter RETURN.

Any other key is considered invalid and is ignored by the Z-SCAN monitor
software. Screen editing keys must not be used as they can cause unpre-
dictable results.

Cursor on file name field (Memory_jo screen Load and seNd commands only):
e Enter any keys not mentioned below to update the value of the field

a Enter SHIFT > or SHIFT < to move the cursor forward or backward inside
the current field without modifying its contents.

e Enter CTRL R to restore the field to the value it held when the cursor
was moved into it.

e Enter space to terminate the file name.

e Use the cursor control keys (cursor up or cursor down) to move the
cursor to other fields in the subscreen associated with the active
command.

o To return the cursor to the menu area without excecuting the command,
enter BREAK.

e To execute the command, enter RETURN.

Any other key is considered invalid and is ignored by the Z-SCAN monitor
software. Screen editing keys must not be used as they can cause unpre-
dictable results.

Cursor on active command name inside menu area parentheses:

e To move the cursor to the first variable field associated with the
active command, enter RETURN.

@ To select another command on the same screen, enter the appropriate
capital letter from the command name. The cursor moves automatically
from the command name to the first position of the first field associ-
ated with the new command.

® To deactivate the current command, enter Q. The upper menu line is
rewritten to display the names of alternative screens.
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o To display another screen, enter the appropriate capital letter from
the screen name. It is not necessary to enter 0 prior to displaying
another screen when the cursor is on an active command name inside the
menu area parentheses. (The Terminal Selection screen cannot be called

up in this manner and the Trace screen can only be selected from the
Execution screen.)

Any other key is considered invalid and is ignored by the Z-SCAN monitor

software. Screen editing keys must not be used as they can cause unpre-

dictable results. :

Cursor in window area (Memory io screen eXamine command only):

o Enter hex digits (0-9, A-F) to modify the value in the memory location
currently open. After sufficient digits are entered to fill the

current location, the next location is automatically opened.

o Use the <-- (cursor left) key or SHIFT < to backspace over and delete
incorrectly entered digits.

o The and (cursor up and cursor down) keys can be used to open
the previous and next locations respectively.

o To return the cursor to the menu area, enter RETURN.

Any other key is considered invalid and is‘completely ignored by the
Z-SCAN monitor software. Screen editing keys must not be used as they can
cause unpredictable results.

Cursor resting in window area (Memory io screen only):

o Enter cursor down to clear the window area and display the next block
of data.

o Enter cursor up to clear the window and display the previous block of
data (Display command only).

o Enter BREAK to abort the Load, seNd, Fill or moVe commands.

o Enter RETURN to move the cursor to the menu area.

Any other key is considered invalid and is completely ignored by the
Z-SCAN monitor software. Screen editing keys must not be used as they can
cause unpredictable results.

Cursor resting at bottom right of Trace screen:

o Enter cursor down to execute the number of instructions shown in the
step count field.

o Enter hex digits (0-9, A-F) to alter the value in the step count field.

- Use cursor left or SHIFT < to backspace over and delete incorrect

entries. lse cursor down to begin executing the number of instructions
indicated by the modified step count.
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10.

11.

e Enter RETURN to move to the Execution screen.

Any other key is considered invalid and is completely ignored by the
Z-SCAN monitor software. Screen editing keys must not be used as they can
cause unpredictable results.

Cursor writing data onto screen:

e Enter CTRL S to force a temporary pause in data output to the terminal.
Enter CTRL Q to resume output. Some terminals have a scroll control
key which sends CTRL S and CTRL Q alternately.

e Enter BREAK to ensure that output stops when the screen is full and
before any part of the screen is overwritten with new data. Break
achieves this by aborting execution on the Trace screen and by flushing
the type ahead 1nput buffer. Any commands entered but not yet executed
are lost. '

Any other key (with the exception of screen editing keys) can be entered
while Z-SCAN is sending data to the terminal or while output is paused.
The input is buffered and is not acted upon until output is complete.

Cursor resting in Execution screen return message area (Z-SCAN in Target
mode) :

~ @ To force a return to Monitor mode, use the Z-SCAN front panel swltches

12.

to enter a Monitor NMI.
Input from the keyboard is not accepted while Z-SCAN is in Target
mode.
Transparent mode (all cases not mentioned above):
e Enter data in the format required by the host system.
e To return to Monitor mode from Transparent mode, use the BREAK key. If
the host and terminal baud rates differ, the user is prompted to set

the baud rate of the terminal to the Monitor mode value. The System
screen is displayed when the terminal baud rate is correctly set up.

6.8 THE TERMINAL SELECTION SCREEN

Following a power-up or monitor RESET sequence, Z-SCAN must establish two
characteristics of the terminal being used:

e Baud rate.

e Cursor addressing protocol.
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To set up the baud rate, the user enters a RETURN. 7-SCAN measures the width
of the start bit of the character, then proarams.a baud rate generator to
match the calculated speed. Fourteen rates, listed in Table 6-7, are sup-
ported.

When the terminal baud rate is established, the Terminal Selection screen
shown in Fiqure 6-2 is displayed. 1If the terminal is running at a baud rate
not supported by Z-SCAN or if an incorrect character is entered, the display
will be corrupted or will not appear. Z-SCAN must be RESET before the baud
rate can be set up correctly.

The display prompts the user to enter a terminal selection diait. Valid
choices are listed on the screen. Invalid entries are ignored. If an incor-
rect choice is entered, it can be replaced by entering the correct choice.

8 DM 31, Seroc 1 ADDS Regent ¢ Heehive
4 DEC viige S 61 eae b Hazeltine
8 18M 3101 .

tnter terminal type selection number Off

Figure 6-2. The Terminal Selection Screen

Table 6-6 lists a number of terminals supported by the Z-SCAN monitor and the
corresponding selection digits. Appendix A gives further information about
the supported terminals and describes how to find out whether an unlisted type
can work with Z-SCAN.

After the selection digit has been entered, the user must enter RETURN to move
to the System screen (Section 6.9). If qarbage appears instead of the System
screen, the terminal selection digit is incorrect. 7-SCAN must be RESET and
baud rate synchronization re-established before the correct digit can be
entered.
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Table 6-6. Terminals and Terminal Type Selection Numbers

Supplier " Model Selection Number

ADDS Reqgent 20, 1
40 or 60

Beehive B-100 or 2
Bee-1

DEC V152 3

DEC V1100 4

General 1-200, I-400 5

terminals

Hazeltine 1420 or 6
1500 series

Hewlett 2620 or 7

Packard 2640 series

IBM 3101 8

Lear ADM 31 0

Siegler

Soroc IQ 120 or 0
IQ 135

Televideo TVI 912 or 0
TVI 920

Zentec Zephyr 0

6.9 THE SYSTEM SCREEN

Figure 6-3 shows the System screen in the default state. The display area is
divided into three parts by rows of dashes. The bottom is a Menu area (see
Section 6.4.1) and the other two are Command areas. Since there is no choice

of commands on this Screen, the second line of the menu area is blank.
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Z-SCAN 8008

78081 MONITOR Version 3.8

terminal baud rate: 9689
host baud rate: 9688

xtatux,m,(arqn: internal op

Msten Screen)

Susten Memory 10 Resources fxecution

Figure 6-3. The System Screen

The top Command area identifies the Z-SCAN monitor software. It shows the
release level of the software and identifies the CPU type (Z8001 or Z8002)
installed. It does not contain any user modifiable fields., The release level
may differ from that shown in Figure 6-3.

The first field in the center command area specifies the terminal baud rate.
This is not a variable field (as discussed in Section 6.6) and cannot be
changed by the user on the System screen. The terminal baud rate is used
between Z-SCAN and the terminal during Monitor mode.

The second field in the center command area specifies the host baud rate. This
variable field allows the user to select the baud rate used between the
terminal and a host system (if connected). Following a RESET, its value
defaults to the same value as the terminal baud rate.

o To move the cursor to the host baud rate field from the menu area,
enter RETURN.

o To step forward through the 14 selections available for the host baud
rate use SHIFT >.

o To step backward through the various selections available for this
field, use SHIFT <.

Table 6-7 lists the Host baud rates supported by Z-SCAN. Many terminals do
not support all the rates supported by Z-SCAN. Some terminals support rates
not available on Z-SCAN. These speeds must not be used. The effects of the
terminal baud rate selection are discussed in Section 6.13.
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Table 6-7. Host Baud Rate Values

Values (M-C) | Index/
Field name ‘ Type Range (hex) | Default Notes

Host baud rate mult 19200 See text
' choice 9600
4800
2400
1800
1200
-600
300
200
150
134.5
110
75

50

134.5 baud

OO I>»POONONUVEWN-0

--NOTE--

In this and subsequent tables, mult choice stands for
multiple choice. Hex-N, where N is 2, 4 or 16, indicates
a hexadecimal field with the given number of digits. = The
fourth column lists indexes for multiple-choice fields.
The default is always the choice with an index of zero. A
default value is given for hexadecimal fields.

The third field in the center command area specifies the status to_target.
This variable field determines the status code sent to the target system
during Monitor mode and Transparent mode. It is a multiple-choice field with
two possible values: internal op (internal operation, the default value) or

refresh. The implications of each possible status are covered in Section
5.4.3.

e To move the cursor from the host baud rate field to the status to
- target field, enter cursor down Cy)e :

o To move the cursor back to the host baud rate field, enter cursor up

( 4).

e To move the cursor to the menu area from elther of the two variable
fields, enter RETURN.

" Table 6-8 summarizes the behavior of the status to target field.
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Table 6-8.

Status to_target Values

Values (m-c) Index/
Field Name Type Range (hex) Default Notes
status to target | mult internal op 0 see Section 5.4.3
choice refresh 1

6.10 THE MEMORY_IO SCREEN

The Memory io screen (Figure 6-4) supports nine commands that can manipulate
the contents of memory and I/0 ports in the target system. The memory commands
can also operate on the Z-SCAN mappable memory (see Section 6.11.3) and on the
Z-SCAN monitor memory. Monitor commands and emulations are prohibited from
operating on the Z-SCAN I/0 ports.

To set up conditions for emulation,
necessary for the user to operate on the contents

--NOTE--

it should not be

monitor memory with Memory io screen commands.

commands are used to operate on monitor memory, the user

since changes to the contents
of the memory could prevent the monitor from functioning

should: exercise

correctly.

(ewory_1o Screen)

Figure 6-4.

-great care,

Systea Memory_i0 Resources
®are Display eMamine Fill moVe reAd Write Load seNd
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The Memory io screen display is divided into three areas by lines of dashes.
The bottom area is the menu area. Above it is a window area, used primarily

for the display of data during the execution of commands. The window is’

initially empty and remains so until a command is executed. The command area
at the top of the screen is also initially blank but is used to display a
subscreen associated with the command as soon as any command is activated.
Refer to Section 6.4 for further information on screen layouts and command
displays.

Once a command has been activated, the cursor automatically moves up into the
first variable field in the newly displayed subscreen, allowing the contents
of the various fields to be updated as described in Section 6.6. -

Simply updating the values held by variable fields does not result in the
actual performance of an active command. For example, changing the start
address field in the memory display command does not result in the immediate
display of the contents of the newly addressed block of memory. In order for
the action defined by the command and its parameters to be performed, the
command must be executed. Execution is accomplished by entering a RETURN
after all the command parameters are set to the desired values. The cursor is
in the command parameter area just before execution takes place.

Execution of any command clears the window area (which may contain data
resulting from a previous execution) and then performs the command. As execu-
tion proceeds, data or messages are displayed in the window. If a command
requires the display of more data than will fit in the window, the window is
repeatedly filled from top to bottom as many times as are necessary to display
all the data. The user is given the opportunity to abort or continue with the
command after each block of data is displayed.

Execution of commands that operate on large areas of memory may take a long
time because Z-SCAN runs one or two separate emulations for each byte in the
block. Section 5.4.4 discusses the hardware implications of these memory
accesses.,

Execution can be suspended temporarily by entering CTRL S to stop the display
of further data. CTRL Q terminates the suspension.

When execution is complete, all commands except Display and eXamine give a
closing message, usually DONE. The cursor returns to the menu area, and the

command is still active. The state of the software'is‘as described in state

seven of Section 6.7.
In summary:

e To abort the current command, enter BREAK. This moves the cursor to
the menu area without executing the command.

® To execute the current command, enter RETURN.

o To femporarily stop the execution process, enter CTRL S. To continue,
enter CTRL Q. : ]

e To continue when the window is full, enter (cursor down); to abort
the execution, enter RETURN.
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6.10.1 The Compare Command

This command performs a byte-by-byte comparison of the contents of two areas.
Any differences between corresponding bytes in the source and target blocks
are reported. The terms source and target have no significance; the result of
comparing two blocks of memory does not depend on which is named in the
source field and which is in the target.

Execution of the command clears the window area and displays a heading at its
top left. Bytes from the source and target areas are then compared. Each
time a difference is found the two bytes and their addresses are displayed on
a new line. This continues either until the examination is complete or until
the window area is full. In the first case, a count of differences is dis-
played at the bottom left of the window, and the cursor returns to the menu
area. When the window is full no message is displayed. The cursor rests at
the bottom right of the area. Two user input characters are valid:

e Cursor down clears the window and redisplays the heading, allowing more
data to be displayed.

e RETURN terminates the command, moving the cursor to the menu area. The

message ABORTED appears, indicating that not all the differences between
the blocks were displayed.

If there are no differences between the source and target areas, the headings

and the message NO DIFFERENCES appear before the cursor returns to the menu
area.

Figure 6-5 is an example of a display produced by the Compare command.

source: space SC  address B8 1060 count 1088
target: space SC  address 80 9988

SOURCE TARGET
ADDR  CONTENTS"  ADDR  CONTENTS

0 1818 08 8818 69
88 1819 00 9819 of
8 181A 20 BA1A 08
88 1818 08 9818 10
88 1FFC 0 BFC A8
08 1FFD 80 OFFD @8
88 1FFE 88 OFFE AB
08 1FFY 0 HFF 88

- 8988 DIFFERENCES

(Rewary ;nrsé;t;nr Come
- Quit
Congare Display ¢ Bosoare Command)

Xamine Fill moVe refd MWrite Load seNd

Figure 6-5. The Compare Command
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Additional examples of the Compare command are included in the tutorials in
Section 4.

Table 6-9 summarizes the Compare command's fields and parameters.

Table 6-9. Compare Command Fields

Values (M-C) Index/
Field name Type Range (hex) Default Notes
source space mult SC 0 System code space
chaice SD 1 System data space
SS 2 System stack space
NC 3 Normal code space
ND 4 Normal data space
NS 5 Normal stack space
MT 6 Monitor memory space
source address Hex-2 00-7F 00 Does not appear if
(segment. number) 78002 is installed
(offset) Hex-4 0000-FFFF . 0000 This is the only
o address field on the
78002
count Hex-4 0001-FFFF oooc This is a byte count
target space mult --same as for source space--
choice
target address Hex-2 00-7F 00 See notes for source
(segment number) address
(offset) Hex-4 0000-FFFF 0000

6.10.2 The Display Command

The Display command allows the contents of blocks of memory to be displayed on
the screen. It does not allow the user to modify those contents; that function
is handled by the eXamine command, described in Section 6.10.3. The Display
command has two operating modes: memory dump and disassembly. In the first,
sixteen bytes are displayed per screen line. The hexadecimal representation of
their contents follows the address of the first byte, which appears at the
left of the screen. The data can be formatted on the display as bytes, words,
or lonqg words (two, four or eight hex digits per data item, respectively). The
right of the screen is used to display an ASCII representation of the same
data, delimited at each end by asterisks (*). Non-printing characters
(N0-1F and 7E-FF) are represented by periods (.). There are 17 (decimal)
display lines giving a total of 110 hex bytes per display.
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The Display command can also disassemble the contents of memory in segmented
or nonsegmented mode. The format of the disassembled instruction mnemonics
and operands is as described in the 78000 PLZ/ASM Assembly Language Program-
ming Manual (document # 03-3055-02). Addresses and most immediate operands
are presented as hexadecimal values. Decimal representation is used for
immediate values represented by four or fewer bits.

The display is presented in listing format with addresses at the left of the
screen, mnemonics in the center and operands at the right. The memory words
disassembled from the decoded instructions appear between the address and the
mnemonic.

If the disassembler encounters one of the 7Z8000's extended instructions, the
message * * UNIMPLEMENTED INSTRUCTION * * js displayed in the place of the
mnemonic and operands, but the correct number of disassembled words appear to
the right of the address. Extended instructions, which may be two, three or

four words in lenagth depending on addressing mode and address format, are
described in Section 6.8 of the 78000 CPU Technical Manual (document
# 00-2010-C).

When the disassembler finds that the first word of an instruction does not
correspond to an operation available on the 78000, the message * * INVALID
OPCODE * * appears and just one word appears to the right of the address. The
same message is shown if an illegal reaister designator--for example, an odd
valued long word desiqgnator--appears anywhere in the instruction. The number
of words disassembled is determined by the opcode and addressing mode of the
first instruction word. No error message is generated if invalid constant or
opcode fields appear in the second word of an instruction. The invalid
instruction message is likely to appear when data areas are disassembled, or
when an incorrect disassembly mode (segmented or nonsegmented) is used.

Seventeen instructions are displayed in the window area by disassembly. The
number of bytes displayed depends on the instructions disassembled.

--NOTE--

The Z-SCAN memory target access method allows the Display
command to address words at odd memory addresses.
Individual 78000 instructions address words only at even
addresses. See Section 5.4.4 for more details.

After 110 (hex) bytes or 17 (decimal) instructions have been decoded, the
cursor rests at the bottom right of the window area. One of three characters
must be entered:

® Cursor down clears the screen, then displays the next block of memory.
For word, byte and long display types, the next block starts at the
address shown at the bottom left of the display before the screen is
cleared, giving an overlap of 16 (decimal) bytes. For disassembly, the
next block starts at the address following that of the last word dis-
played before the screen is cleared.
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Figure 6-6 shows a display produced by the execution of the Display

Cursor up clears the screen, then displays the previous block of memory.
For word, byte and long display types, the final line of the block is the
same as the first line of data on the screen just erased. Again, this
gives an overlap of 16 (decimal) bytes. For disassembly, the first word

disassembled is fetched from an address 44 hex bytes below that which
follows the last word displayed before the screen is cleared.

Return moves the cursor to the menu area.

The command remains active and
the window area is not cleared.

v

command.

source: space SC  address 08 8680 type seq

INCB RHE
INCB RHB
INCB RHB
INCB RHB
INCB RHB
INCB RHB
INCB RHE
INCB RHB
INCB RHE
INCB RHE
INCB RHB (
INCB RHE 4
INC (9878818
INCB RHB $e
INCB RHB e
INCB RHB (20

FREEFILE

EEE
AR ®

E £
T E
Sz

INCB RHE e

p -10 Screen  fhisplay Command’ Quit
-ompare Display eXamine Fill moVe refd Write Load seMd

Figure 6-6. The Display Command

Table 6-10 details the variable fields in the Display Command.
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Table 6-10.

Display Command Fields

Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes
source space mult SC 0 System code space
choice sD 1 System data space
SS 2 System stack space
NC 3 Normal code space
ND 4 Normal data space
NS S Normal stack space
MT 6 Monitor memory space
source address |Hex-2 00-7F 00 Segment number does not
(segment number) appear if 78002 is installed
(of fset) Hex-4 | 00D0-FFFF 0000 This is the only address
field on the Z8002. It
should be even except when
the type field is set to
byte.
type mult word 0
choice byte 1
long 2
nseq 3 Non-segmented disassembly
seq 4 Segmented disassembly
6.10.3 The eXamine Command

The function of this command is to allow the user to examine, and optionally
to modify, the contents of individual bytes, words, or long words in memory.
When the eXamine command is executed, the contents of the location specified
in the command area at the top of the screen are displayed in the window area,
and the user is prompted for a new value that will replace those contents.

Figure 6-7 shows the initial screen obtained by the eXamine command. Addi-
tional examples of this command are included in the tutorials of Section 4.
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source: space SC  address 88 1FFC type word

CURRENT NEN
ADDR  CONTENTS  CONTENTS

W FFC g ()

‘("'Iﬂru 10 Screen  eXamine Lommand Quit
omare Display eXamine Fill moVe reAd Write (oad seNd

Figure 6-7. The eXamine Command

Table 6-11 lists the parameters of the eXamine command. After setting up the
parameters, one of two keys must be entered:

BREAK returns the cursor to the menu area without executing the command.
The command remains active.

RETURN clears the window area then displays the address of the location
selected by the parameters, its contents, and a prompt for a new value.

At this stage, the following keys are valid:

Hex digits can be used to alter the value held in the open location.

Cursor up and cursor down keys open the previous and the next memory
locations, respectively.

The next location (in the new contents field) is automatically opened
after enough hex digits have been entered to fill the location.

Frroneous input can be deleted with the cursor left or SHIFT < keys.

Execution of this command is terminated by entering RETURN. The cursor
moves to the menu area and the command remains active.

The eXamine command is capable of writing into the Z-SCAN mappable memory. A
write protection feature is available that protects the contents of this
memory (see Section 6.11.3). Write protection applies only during Taraqet
mode; Memory io screen commands can still write to the memory. The user
- should exercise caution to avoid overwriting data that should be preserved.
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Table 6-11. eXamine Command Fields

Values (M-C) | Index/
Field name Type Range (Hex) Default Notes
source space mult SC 0 System code space
choice SD 1 System data space
5SS 2 System stack space
NC 3 Normal code space
ND 4 Normal data space
NS 5 Normal stack space
MT 6 Monitor memory space
source address |Hex-2 00-7F 00 Segment number does not
(segment number) appear if 78002 is installed
(offset) Hex-4. | 0000-FFFF 0000 This is the only address
field on the 78002. It
should be even except when
the type field is set to
byte.
type mult word 0
choice byte 1
long 2

6.10.4 The Fill Command

The Fill command allows the user to replicate a specified string one to eight
bytes in length throughout a specified memory area. If the length of the
memory area in bytes is not exactly divisible by the length of the string in
bytes, the final copy of the string is truncated. The -length of the memory
area is defined as end address- (begin address + 1). This implies that the
last byte filled is the one located at the end address. If end address is less
than begin address, filling continues from the bottom of memory after the top
of memory has been passed.

The string is specified as a sequence of up to 16 (decimal) hex digits. The
string used to fill memory always consists of a whole number of bytes. Thus,
if the user enters a string that has an odd number of digits, a leading zero
is assumed. For example, a user input of 12345 is interpreted as a three-byte
string: 01, 23, 45.

The default string is empty; that is, it has no digits and its length is zerc.
It is equivalent to a field of spaces. Z-SCAN automatically aborts the Fill
command if it is executed with such a fill string.

The area to be filled may include the Z-SCAN mappable memory, which is

described in Section 6.10.3. The Fill command can alter its contents even if
it is write protected.
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The only display produced by this command in the window area is the termina-

tion message DONE. See Fiqure 4-20 for an example. Table 6-11 lists the
command's variable fields.

target: space SC  begin_address 88 9008 end_address

string

(Rewmary_io Screen Bi11 Command)
are Display eXamine Fill moVe reRd Write Load seMd

Figure 6-8. The Fill Command

Table 6-12 lists the variable fields for the Fill command.

Table 6-12. Fill Command Fields

Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes
target space mult SC 0 System code space
choice SD 1 System data space
SS 2 System stack space
NC 3 Normal conde space
ND 4 Normal data space
NS 5 Normal stack space
MT 6 Monitor memory space
begin address Hex-2 00-FF 00 Segment number does not
(segment number) appear if 78002 is installed
(of fset) Hex-4 | O000-FFFF 0000 This is the only address
field on the Z8002.
end_address Hex-4 | O000-FFFF 0000 On the ZB001, the same
segment number is used for
both address fields.
string Hex-16 empty - empty Leading zero is implied if
FFF...FFF lenath is odd.
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6.10.5 The moVe Command

The moVe command allows the user to copy the contents of one area of memory
into another area. The contents of the source area are not altered by this
command. The source and target areas can be in the same or in different
address spaces, and they can overlap. Thus, it is possible for the target
address to be within the block specified by the start address and by the
length., Similarly, the source address can be within the block specified by the
target address and the length. Note that the length is always specified in
bytes.

As with the eXamine and Fill commands, the target memory area for the moVe
command may include the Z-SCAN mappable memory (see Section 6.11.3). The
moVe command can alter its contents even if it is write protected.

Figure 6-9 shows an example of the moVe command. This display results from
setting parameters to move the contents of 10 bytes starting at location 0000
in system code space to the 10 bytes starting at location 2000 in system code
space. A RETURN is entered after setting up the parameters. This executes the
command and displays the DONE message when complete.

address 88 0008 count B8R

. space SC
fareet: space SC  adiress 8 2008

(Memory_ie Screen sl Cossand)

Quit
Conpare Display eXamine Fill moVe reRd Mrite Load seNd

Figure 6-9. The moVe Command

Table 6-13 summarizes the moVe command's parameters.
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Table 6-13. moVe Command Fields

: Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes
source space mult SC 0 System code space
choice SD 1 System data space
SS 2 System stack space
NC 3 Normal code space
ND 4 Normal data space
NS 5 Normal stack space
MT 6 Monitor memory space
source address |[Hex-2 00-FF o0 Segment number does not
(segment number) appear if 78002 is installed
(offset) Hex-4 | O000-FFFF 0000 This is the only address
' field on the 78002,
count Hex-4 | 0001-FFFF 0001 This is a byte count.
target space mult --same as for source space--
choice
target address |Hex-2 0n-7F 00 See notes for source
(segment number) address.
(offset) Hex-4 | ODOO-FFFF 0000

6.10.6 The reAd Command

The user can read byte- or word-wide ports in the target system through the
use of this command. Up to FFFF read operations can be performed and their
results displayed. Both standard and special operations are supported by the
reAd command. ‘

Note that Z-SCAN's own ports cannot be accessed by this command, just as they
cannot be accessed during emulations.

Execution of the reAd command first clears the window area, then displays the
data read, one word or byte per line. An ordinal number appears to the left
of each value.

If the number of operations specified by the count field in the command area
is not complete when the bottom of the window is reached the cursor waits at
the bottom right of the area. Two keys are valid in this context:

@ Cursor down clears the screen and displays more data.

e Return aborts the command, moving the cursor to the menu area. The mes-
sage ABORT is displayed.

The message DONE is displayed when the requested number of reads has taken
place.
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Fioure 6-10

mand,

is an example of a display following execution of the reAd com-

input_port

(Nemary_is Screen
are Display eMamine Fill moVe reRd Hrite Load seNd

refii Command)

type

std_word

Figure 6-10. The reAd Command

Tahle 6-14 details the reAd command parameters.

Table 6-14. reAd Command Fields

Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes
inout_port Hex-4 OON0-FFFF nnna See Section 5.4.4.
count Hex-4 O001-FFFF nno Counts wnrds or bytes.
type mult i std _word n Reads whole bus,
choice std_bvte 1 Reads hits 0-7 of bus if
address is odd, or bits 8-16
of bus if address is even.
snl_word ? Peads whnle bhus.
spl byte 3 Reads bits 0-7 of bus if
address is odd, or bhits 8-16
of hus if address is even.
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6.10.7 The Write Command

With this command, a strina of up to eight bytes can be written to a sinnle
byte or word-wide I/0 port in the taraet svstem. The Write command alsn
supports hoth standard and special operations. The output string can contain
up to 16 hex dinits., If the strina contains an odd number of dinits and the
destination is a byte port, a leadina zero is assumed. Thus, the hinh nihble
of the first hyte transmitted is zero. Similarly, if the destination is a word
port, up to three leadino zeros can he assumed to ensure that the strine fills
a whnle number of words. For example, the user input 12345 could he irter-
preted as three bytes (01, 23, 45) or as two words (N0OO1 and 23455,

As each word or hyte is output, it is displayed in the window area to the
right of an ordinal number. No output occurs if the command is executed with
the default strina, which is empty (eauivalent to a user input of spaces).
Note that this command cannot access 7-SCAN's own output ports. The messane
NONE indicates completion.

An examnle nf the YWrite caommand's default screen displav is shown in Figure
6-11. , '

type std_word

(Rewary_iq Screen

®

Brite Command)
Disploy eXamine Fill moVe refd Write Load seMd

Figure 6~11 The Write Command

Tahle A-15 lists the parameters for the Write command.
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Table 6-15. Write Command Fields

Values (M-C) | Index/

Field name Type Range (Hex) Default | Notes
output port Hex-4 0000-FFFF 0000
type mult std_word 0 16 bits of data appear on bus
choice | std byte 1 Data duplicated on high and
low halves of bus
spl_word 2 16 hits of data appear on bus
spl_byte 3 NData duplicated on high and
low halves of bus
string Hex-16 empty - empty Leading zeros may be implied
FFF...FFF See above.

6.10.8 The Load Command

The Load command allows the downloading of executable files (procedure files)
from a host system into memory controlled by Z-SCAN. This section describes
the user interface to the command. Section 7 of this manual details the down-
load transactions between Z-SCAN and the host system.

7-SCAN requires three items of information in order to load a program. It
needs to know which address space it will be loaded into. A load address is
not required, since the file itself contains this information. If Z-SCAN is
using the 78001 CPU, the second item of information needed is the segment
number. The last item of information required is the file name, which may
contain up to 32 arbitrary characters. Refer to Section 6.6.3 for further
information on file names.

When the Load command is executed, Z-SCAN requests the host system's load
utility to open the requested file. It is possible that the host cannot run
the load utility or that the requested file cannot be opened for some reason.
In either of these cases, an error messaqe is displayed in the window area and
execution is terminated. [f the host does not respond to the request at all,
Z-SCAN waits indefinitely for a response. In this case, the user must abort
the command by entering a RREAK.

More often, the load utility runs successfully and the contents of the file
are loaded into the target memory area. As this happens, a record count is
displayed at the top left of the window area. Fach record contains about 30
(decimal) bytes of data. When loading is complete, the entry point of the
program just loaded is displayed before execution of the command terminates.
The user can abort loading at any time by entering BREAK.

Load can be used to write the contents of a proaram file into the Z7-SCAN
mappable memory, which is described in Section 6.11.3. As with other monitor
commands that can write to this memory, load is able to alter its contents
even if it is write protected.
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Figure 6-12 shows an example screen for the Load command. The tutorials in
Section 4 include other examples of the Load command.

target: space SC  segment BB

(Memery_is Screen [ Y
- ad Comsand)
Comart Display eXamine Fill moVe reAd Mrite Load seNd

Figure 6-12 The Load Command

Table 6-15 lists the parameters for the Load command.

Table 6-16. Load Command Fields

Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes
space mult SC 0 Systém code space
choice Sh 1 System data space
SS 2 System stack space
NC 3 Normal cnde space
ND 4 Normal data space
NS 5 Normal stack space
MT 6 Monitor memory space
segment number | Hex-2 00 00-7F Seament number does not
appear if 78002 is installed
file name file name  any blank 32 arbitrary characters
terminated by space.
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6.10.9 The seNd Command

The seNd command allows the uploading of information or procedure files con-
tained in memory controlled by Z-SCAN. This section describes the interface
to the command. Section 7 of this manual details the upload transactions
between Z-SCAN and the host system.

Z-SCAN requires several items of information in order to seNd (upload) infor-
mation or files to the host system. The begin_address and end address
identify the block of data to be sent from the source address space. The
78001 requires the segment number to be stated. Both begin address and
end address are offsets in the same segment. The number of bytes sent is

(end_address - begin address + 1), so that the last byte in the block is that
at end_address.

The seNd command is intended mainly for saving patched programs. For this
reason, it has an entry point field to define the address at which execution
of the program should begin. The entry point must be greater than or equal to
the begin address and less than the end address. seNd can be used to save the
contents of data areas provided that a dummy entry point is supplied.

When the command is executed, the validity of the addresses is checked. If
the check fails, BAD ADDRESS is displayed and the command aborts. If the
parameters are acceptable, the host's SEND utility is activated. An error
message is displayed if the host cannot load the utility or if the file name
is unacceptable--for example, the file already exists with the same file name
as the one given in the seNd command. More normally, the host proagram is
activated without error and records are sent to the host by 7Z-SCAN. An incre-
menting number at the top left of the screen counts the records, which each
contain 30 or fewer bytes. Execution terminates when the transfer is
complete.

Figure 6-13 shows an example of the initial display obtained by accessing the
seNd command.
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Figure 6-13 The seNd Command

Table 6-17 describes the parameters for the seNd command.
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Table 6-17. seNd Command Fields

Values (M-C) Index/
Field Name Type Ranqge {hex) Default Notes
SOUrce space mult SC 0 . System éode space
choice sD 1 System data space
SS 2 System stack. space
NC 3 Normal code “space
ND 4 Normal data space
NS 5 Normal stack space
MT 6 Monitor memory space
begin address Hex-2 00-7F . 00 Seqment number does not
(segment number) ~appear if 78002 is
(of fset) installed.
Hex-4 0000-FFFF 0000 -This is the only field
on the 78002. Must be
‘less than end_address.
end_address Hex-4 0000-FFFF 0noo Must be greater than
- begin_address.
entry address Hex-4 0000-FFFF 0000 Must be in range of
begin address to
end_address -1.
file name file name any blank 32 non-blank characters

6.11  RESOURCES SCREEN

Before an emulation can be run, a number of parameters must be set up to
define the emulation starting conditions, its environment and the constraints
placed on it., Without such controls, the emulator would have little advantage
over a CPU for debugging purposes.

The Resources screen allows the user to enter control information of this
type. A set of six commands is available on this screen. Some of these con-
figqure the Z-SCAN resources, for example, its mappable memory and breakpoint
logic, whereas others affect the CPU's state and behavior durinqg emulations.

The Resources screen is shown in Fiqure 6-14. Above the Menu area there are
three command areas which are further divided into six subscreens, one for
each command. Unlike the Memory io screen, the Resources screen displays all
its subscreens continually, whether the associated command has been activated
or not. Commands are activated by entering the capital letter from their names
when the cursor is in the menu area.

Once a command has been activated, the cursor automatically moves into the
first variable field in the associated subscreen, which allows the contents of
the fields to be updated as described in Section 6.6. FEntering a RETURN or
BREAK moves the cursor back to the menu area.
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Figure 6-14. The Resources Screen

Each of the following subsections describes one of the six commands available
from -the Resource screen (Break, Inst count, mAp, reGister, Peek and
Wait_states).

6.11.1 The Break Command

The Z-SCAN breakpoint logic is very flexible, allowing BREAKs to be set .or
pulses to be output in response to a wide variety of conditions. Consequently,
the monitor must maintain a large number of variables in order to control its
functions. The Break command provides a comprehensive and comprehensible
interface to those functions. The default parameters for the Break command
fields are included in the Resources Screen, Figure 6-14,

One of the two main inputs to the 7Z-SCAN breakpoint logic is the address/data
bus and, in the case of the 78001 only, the seament number. The logic can be
programmed to search for address matches or data matches, but not both at
once. Hence, it is possible to request a break to occur when a particular
location is read, but it is not possible to simultaneously request that the
break take place only when a particular data pattern is read from that
location. Instead, a break can be programmed when that data pattern is read
from any location. On the 78002, the only address field is the 16-bit
address/data bus contents. On the Z8001, it may be the seament number, the
offset, or both., The segment field is ignored when searching for data
matches. '
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The Z-SCAN address/data comparator is 16 bits wide. This must be taken into
account when setting up breaks conditioned on byte data. With byte write
operations, the user can take advantage of the fact that the 78001 duplicates
the eight bits of data on the upper and lower halves of the bus during all
such operations. For example, to break when an ASCII A (code 41 hex) is
written, load the match field with 4141. During byte read operations, it is
difficult to predict the data that will be seen on the unused part of the bus
(upper byte for odd addresses, lower byte for even), so it is seldom possible
to program a break conditioned on byte read data. For similar reasons, the
user is cautioned against the setting of breakpoints on specific 8-bit inter-
rupt vectors or 9-bit refresh addresses.

The other input to the breakpoint logic is the set of seven signals that con-
stitute the 7Z8000's status: read/write, normal/system, byte/word and the four
status code lines, STg_3. Users can select any of 128 possible combinations,
although some of these are meaningless because the CPU never generates them.
An example of such a meaningless status is a normal mode I/0 operation, a
transaction that is specifically prohibited by the processor architecture.

The design of the breakpoint logic makes it possible to break following a non-
maskable interrupt acknowledge cycle. However, because the logic that controls
the change of mode from Target to Monitor traps this particular status code,
an NMI acknowledge that triggers the breakpoint is prevented from reaching the
target system. This is likely to prevent the target's service routine from
being entered correctly, even when emulation is resumed. For this reason,
breaks on NMI acknowledges are not allowed and the corresponding status code
appears as 'reserved".

When some characteristic of either Z-SCAN or the target system makes it
undesirable to select a certain set of breakpoint conditions, it is almost
always possible to program an alternative condition that ends the emulation
under identical or very similar circumstances. Such alternatives take advan-
tage either of program flow or of CPU characteristics. In the case of NMI
acknowledge, the operating sequence of the CPU ensures that the new program
status area in system code space is referenced soon after such a cycle. Thus,
a breakpoint placed on the NMI status entry is an acceptable substitute for a
break on NMI acknowledge. Similarly, it may be possible to pick out a certain
instruction that will be executed if and only if a particular byte data value
is read.

The outputs of the address/data and status comparators feed the trigger logic.
Either of these inputs can be masked out (a "don't care" condition). The
trigger logic can be fired either when both of its inputs are true (the
logical AND condition represented by enable*) or when either of the inputs is
true (the logical OR condition, enable+). If either of the inputs is a "don't
care" when a logical OR trigger is selected, the break condition is always
satisfied, and any emulation stops at once if the trigger logic is enabled
(pulse & break selected).

The trigger can be further conditioned by a pass counter, which can count up
to FF pulses (255 decimal) before providing a trigger output. Values other
than 01 should not be used in conjunction with the Execution screen Trace
command (Section 6.12.3) because this command loads the pass counter with the
count value before each instruction is emulated. This usually prevents a
multiple pass break condition from being satisfied.
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Figure 6-15 is a conceptual diagram of the breakpoint logic chain. It is pro-
vided to help users visualize the action of the logic, not to illustrate the
actual implementation. The instruction counter shown on the diagram is dis-
cussed in connection with the Inst count command in the Section 6.11.2.

SEGMENT BUS ~ COMPARE ADDRESS/DATA  COMPARE STATUS BUS  COMPARE
7 BITS VALUE BUS-16 BITS VALUE 7 BITS VALUE
SEGMENT ADDRESS/DATA STATUS
COMPARATOR COMPARATOR COMPARATOR
ST
IGNORE AD [GNORE ‘AD_———T _DON‘T _CARE
OFFSET - SEGMENT ~———y

DATA ONLY =
ADDRESS (Z8002)

ENABLE «
ENABLE +

INSTRUCTION FETCH.
FIRST CYCLE, STATUS

INST-COUNT

- ) COUNT
01-FA (NEX __>I I 01-FF COUNTER

NEXT OR -
TRACE COMMAND

NOIE
NAMED SIGNALS CORRESPONDING TQ BREAK COMMAND
OPTIONS. ARE TRUE IF THE OPTION IS SELECTED,

'
T0 MODE REAR PANEL
CHANGE LOGIC ~ BREAK PULSE OUTPUT

Figure 6-15. Z-SCAN Breakpoint Logic (Conceptual Diagram)‘

Table 6-16 lists the Break command fields and their possible values. Steps 19
and 20 of the tutorial in Section 4.5, together with their associated Fiqures

4-14 and 4-15, show the setting of a breakpoint that uses the enable* option.
The alternative, enable+, is shown in step 55 and Figure 4-43.
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Table 6-18. Break Command Fields
Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes
master enable mult disable 0 Inhibit pulse and break
choice | enable+ 1 Enable, AR condition
enable* 2 Enable, AND condition
effect mult pulse & break 0 Trigger ends emulation
choice | pulse only 1 Trigger does not stop
- emulation
status select mult status 0 Status affects break
choice | ST _dontcare 1 Status ignored
address/data mult address 0 Address affects break
select (78002 choice | data 1 Data affects break
installed) ignore AD 1 Address/data ignored
address/data mult seg*of fset 0 Segment and of fset must
select (78001 choice match for break
installed) of fset 1 Offset affects break
segment 2 Segment affects break
data 3 Data affects break
ignore AD 4 Address/data and segment
ignored
segment number 00-7F 00 Used for address matches
only with 78001
match pattern Hex-4 | O000-FFFF 0000 | See above notes
count Hex-2 | 01-FF 01 Pass count field
read/write mult read 0
choice |write 1
normal/system mult system 0
choice | normal 1
byte/word mult word 0
choice | byte 1
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Table 6-18. Break Command Fields--Continued

Values (M-C) |Index/

Field name Type Range (Hex) Default | Notes

status code mult instr fetch1 0 Instruction fetch, 1st word

choice | internal op 1 Internal operation

mem refresh 2 Memory refresh
io_reference 3 Standard 1/0
special io 4 Special 1/0
seg_trap ack 5 Not produced by 78002
reserved 6 NMI acknowledge. See above
nvi_ack 7 Non-vectored int. ack.
viack 8 Vectored interrupt ack.
data mreq 9 Data memory access
stk_mreq A Stack memory access
EPU data mrq B Extended Processing Unit
EPU stk mrq C Memory operations
code_sp_access D Code space access, Nth word
EPA transfer E CPU to EPU transfer
reserved F Not used by CPU

6.11.2 The Inst_count Command

As well as the breakpoint logic described in the previous section, Z-SCAN
contains an instruction counter that can be programmed to stop an emulation
after a given number of instructions have been executed. The user must start
the emulation with the Execution screen Next command (see Section 6.12.2) if
the instruction counter is to affect the trigger condition. Fiqure 6-5 shows
the relationship between the instruction counter and the breakpoint logic.

The instruction counter can be used in conjunction with a programmed break
condition to run emulations that stop either when a specified number of
instructions is executed or when a particular condition is detected on the
bus. This feature further increases the flexibility of Z-SCAN.,

Up to FB (251 decimal) instructions can be counted. The difference between
this maximum and that of the breakpoint pass counter (FF) arises because four
instructions are fetched between the time that the instruction counter is
enabled and the time at which the next emulation actually begins. Table 6-19
summarizes the range of values for the field.

Table 6-19. Inst_count Command Field

Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes

Insp_pount Hex-2 01-FB 01
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6.11.3 The mAp Command

Z-SCAN contains an 8K byte (8192 decimal bytes) block of mappable memory. This
feature facilitates the development and debugging of target hardware, because
the mappable memory can be used as a substitute for memory in the target
system. This feature is generally used in one of two situations:

e Target memory not implemented. Often, when a prototype is made, it does
not include as much memory as is provided by the final design. Alterna-
tively, it may be found that the preliminary memory design does not func-
tion correctly. In either of these cases, Z-SCAN mappable memory can
substitute for the missing or faulty memory, allowing software debuqging
to proceed even before the target hardware is fully functional. The
memory can also be used for the loading of test programs that exercise
the target hardware, thus speeding hardware development.

e Target memory is read-only. Many applications, particularly those
addressed by small, dedicated systems, require software that is totally
ROM (Read-Only Memory) based. This non volatile method of program storage
allows systems to operate without requiring backup storage devices
(fFloppy disks, for example) to save and protect the software when power
is removed from the equipment. The production advantages of ROM-based
software (also known as firmware) are balanced by a development disadvan-
tage: it is difficult to make changes in firmware in order to debug
applications programs. The non volatile nature of the memory means that
it must be removed from the prototype in order to modify its contents--if
they can be modified at all. Z-SCAN circumvents such problems by
allowing the mappable memory to substitute for target system ROM. Because
the memory can be written as well as read, the user can easily make
changes to its contents as debugging proceeds. An additional feature
protects the mappable memory against write accesses, permitting it to
simulate read-only memory.

The mAp command allows the user to define the types of memory accesses to
which the mappable memory responds. The address space (or spaces) in which the
memory appears must be selected, then the ranges of addresses within those
spaces. Finally, write protection can be enabled or disabled, as required.

Mappable memory can appear in any combination of the Z8000's six memory
address spaces (system code, system data, ..., normal stack) and can be mapped
as a single block onto any 8K byte boundary within those spaces. Such
boundaries are multiples of 2000 hex. It is not possible for the memory to
appear at different addresses in different spaces, nor is it possible for it
to be write-enabled in one space and write-protected in another. When the
memory is mapped at a particular address in a particular block, it responds to
all CPU accesses in the range between the base address and base address + 1FFF
hex. Memory in the target may respond in the same address range. Even so, CPU
read accesses read data from the mappable memory, not from the target. CPU
writes are to both the mappable memory and the target memory.

The user may sometimes want to develop ROM-based applications that require
more memory than is provided by the Z-SCAN mapping feature. The recommended
approach in such cases is to develop and debug the software as a number of
separate pieces, consigning each piece to ROM when it is considered fully
functional. This allows the amount of code in the mappable memory to be kept
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within the allowed limits. The 78000 support software available on many host
systems permits newly written routines to be linked to existing procedures in

ROM.

Table 6-20 details the mAp command's parameter fields. The tutorials in Sec-
tion 4 include examples of operations using the mAp command.

Table 6-20. mAp Command Fields

Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes
system code mult 0 Mappable memory does not
select choice - respond to system code
accesses. :
SC 1 Mappable memory responds to
system code accesses.
system data mult 0 ~ Similar to first field.
select choice SD 1
system stack mult - 0 . ‘Similar to first field
select choice SS 1 '
normal code mult _ 0 Similar to first field
select choice NC 1
normal data mult 0 Similar to first field
select choice ND 1
normal stack . mult o 0 Similar to first field
select choice NS 1 ‘
segment Hex-2 00-7F 00 Segment number does not ap-
pear if 78002 is installed.
address mult 0000 0 This is NOT a hex field ,
choice 2000 1 because the index required
C0o00 6 by the choice table.
E000 7 ‘
protection mult unprotect 0 Mappable memory can be
choice written,
protect 1 Mappable memory cannot be
written, but emulation
continues if an attempt is
made to do so.
break 2 Mappable memory cannot be
written, and emulation
terminates if an attempt is
made to do so.
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6.11.4 The reGister Command

By default, Z-SCAN saves the contents of the CPU registers at the end of each
emulation and retores the same values at the start of the next emulation. The
reGister command allows the user to alter register contents between emulations
so that the next emulation starts with modified values. For example, the
Program Counter's contents can be changed so that the next emulation does not
start where the previous one finished, or in order to set up the entry point
of a newly loaded file.

Changes made to register contents on the Resources screen are reflected in the
upper rows of register values on the Execution screen (see Section 6.12).
Table 6-21, parts 1 and 2, details the reGister command's variable fields.
The tutorials in Section 4 demonstrate the use of the reGister command.

Some of the control registers are used only on the segmented 78001. They do
not appear when a 78002 is installed in Z-SCAN. These registers are the
Program Counter and new program status area segment numbers and normal mode
register 14 (NSPSEG).

Table 6-21. reGister Commahd Fiel&s:‘

Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes

RO. Hex-4 O000-FFFF 0000 Word register zero.,Hidh
byte is byte register RHO,
low byte is RLO. Can be
used as more significant
part of long word reg. RRO
or as most significant part
of quad reg. RQO.

R1 Hex-4 0000-FFFF 0000 Also RH1, RL1, RRO, RQO

R2 Hex-4 0000-FFFF 0000 See notes above

R3 Hex-4 | O0ODBO-FFFF 0000 See notes above

R4 Hex-4 0000-FFFF 0000 | See notes above

R5 Hex-4 O000-FFFF 0000 See notes above

R6 Hex-4 0000-FFFF 0000 See notes above .

R7 Hex-4 0000-FFFF 0000 See nofes abbve

PC Seg. no. Hex-2 00-FF 00 Segment number for Program

Counter. This does not appear
if 78002 CPU installed. MSB
may be set as a result of
program execution, but cannot
be set by user.

6-49 : 5/27/81



Table 6-21.

reGister Command Fields

(continued)
Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes
PC (offset Hex-4 00D0-FFFF - 0000 Program Counter. Action of CPU
for 78001) 7 undefined if contents are odd.
FCW Hex-4 0000-FFFF C000 Flag and Control Word. See
ZB000 Technical Manual to
determine legal values.
Default is segmented system
mode with interrupts disabled.
The 78002 ignores the fact that
the segmentation flag is set.
R8 Hex-4 0000-FFFF 0000 Also RR8, RQ8
R9 Hex-4 0000-FFFF 0000 See notes above
R10 Hex-4 O00O-FFFF 0000 See notes above
R11 Hex-4 0000-FFFF 0000 See notes above
R12 Hex-4 | ODOD-FFFF 0000 See notes above
R13 Hex-~4 0000-FFFF 0000 See notes above
R14 Hex-4 0000-FFFF 0000 See notes above. Also segment
' number of system stack pointer
for Z8001.
R15 Hex-4 0000-FFFF 0000 System mode Stack Pointer,
' must contain an even value
if used for this function.
Also less significant half
of RR14 in system mode only
PSAP Hex-2 00-7F 0000 Program Status Area Pointer
Segment no. . segment number. Not displayed
if 78002 is installed.
PSAP Hex-4 0000-FFFF 0000 Program Status Area Pointer.
(offset for Low byte is ignored by CPU.
78001)
NSP Segment | Hex-4 | 0000-FFFF 0ooo Normal mode Stack Pointer
Segment no. Segment no. (R14). Not dis-
played if 78002 is installed.
NSP Hex-4 ODOO-FFFF. 0000 Normal mode stack pointer
of fset o (of fset on Z8001) R15.
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6.11.5 The Peek Command

Z-SCAN automatically captures and displays the contents of the CPU registers
at the end of an emulation. This information appears on the Execution screen
(Section 6.12) and can be updated with the reGister command (Section 6.11.4).
Often, the user wants to know the contents of selected areas of memory at the
end of each emulation as well as register contents. In order to satisfy this
request, Z-SCAN provides three windows, each four words in length, into target
memory and displays the contents of these windows alongside the register
information. Note that this usage of the word window is different from that
used in connection with the window area on the Memory io screen.

The Peek command allows the user to select the memory space and start address

for each of the three windows. Table 6-22 lists its variable fields. An
example of its use is given in step 66 of the tutorial, Section 4.6.

Table 6-22. Peek Command Fields

Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes
space #1 mult SC 0 System code space
choice SD 1 System data space
SS 2 System stack space
NC 3 Normal code space
ND 4 Normal data space
NS 5 Normal stack space
address i1 Hex-2 00-7F 00 Window segment number.
(segment number) Segment number does not
, appear if 78002 is
installed.
(offset) Hex-4 0000-FFFF 0000 This is the only address
field on the Z8002.
space #2 mult --same as space #1--
choice
address #2 Hex-2 00-7F 00 See notes for address #1.
(segment number)
(of fset) Hex-4 | 0000-FFFF 0000
space #3 mult --same as space #1--
choice
address #3 Hex-2 00-7F 00 See notes for address #1
(segment number)
(offset) Hex-4 0000-FFFF 0000
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6.11.6 The Wait_states Command

Not all memory components meet the maximum access time requirement of 350 ns
required by the 78000 to run at full speed with a 4 MHz clock frequency. A
common example of such a memory component is the EPROM (Erasable Programmable
Read Only Memory), which has a typical access time of 450 ns. If the Z8000 is
used with slow memory or with slow I1/0, its access time requirement must be
increased. This function is handled by the WAIT- input to the CPUJ, which must
“be driven by an external wait state generator in systems that cannot meet full
speed access time requirements.

To eliminate the need for each user to implement a wait state generator at an
early stage in development, Z-SCAN provides its own generator. This can insert
between zero and eight wait states in each memory transaction. It also affects
I1/0 and interrupt acknowledge cycles, as detailed in Table 6-23. The differ-
ences between the three types of transactions arise because the CPU samples
the WAIT- signal at a different time, relative to Address Strobe, in each type
of transaction. Note that refresh operations are not affected because the CPU
does not sample the WAIT- line during these cycles. Table 6-24 summarizes the
choice of values available in the single variable field controlled by this
command.
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Table 6-23. Effect of Wait States

Memory Reference 1/0 Reference Interrupt Acknowledge
Wait states Cycles Total Cycles|Total Cycles Total
Field Value Added Length | Added |Length Added Length
0 0 3 0 4 0 10
1 1 a4 0 4 n 10
2 2 5 1 5 0 10
3 3 6 2 6 0 10
4 4 7 3 7 1 1"
5 5 8 4 8 2 12
6 6 9 5 9 3 13
7 7 10 6 10 4 14
8 8 1" 7 11 5 15
Table 6-24. Wait_states Command Field
Values (M-C) | Index/
Field name Type Range (Hex) Default | Notes
Wait_states mult No waits

choice

NV E WN =0
TNV EHE WN-=O

6.12 THE EXECUTION SCREEN

The Execution screen differs from those discussed previously in that it has no
variable fields., Instead, it performs the following functions:

e DNisplay of Z-SCAN parameters pertinent to emulation--for example, the
setting of the breakpoint logic.

e DNisplay of information on the status of the processor and selected target
memory areas before and after each emulation.

e Display of a message that indicates the reason for termination of each
emulation,

e Provision of commands to start emulations (Go and Next).

® Access to the Trace screen for detailed program analysis.
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Figure 6-16 shows the screen as it appears between emulétions. It is shown in
this state rather than in its default state to better illustrate the func-
tions of the various fields. Note that the screen is-divided into five

command areas (although they are not used for the entry of command parameters)~

and a menu area.
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Figure 6-16. The Execution Screen

The two top command areas contain Z-SCAN status information that describes
the state of the Wait states, Inst count, mAp and Break variable fields. These
displays are for reference only, since the fields can be modified only by

Resources screen commands. For further details, see Sections 6.11.1 through
6.11.3 and 6.11.6.

Moving toward the bottom of the screen, the next command area contains two.
lines of data that correspond to the Program Counter contents before and after
the last emulation and to the instructions at those locations. The current
information, captured after the emulation stopped, appears as the upper row of
data, and the status from before the emulation is displayed on the lower
line. The display lines are generated by the disassembler described in Sec-
tion 6.10.2. Disassembly is always nonsegmented if a 78002 is installed in
Z-SCAN. For the 78001, the segmentation bit (bit 15) of the FCW controls
disassembly segmentation mode.

Below the instruction information is a large command area that contains infor-
mation about register and memory contents. The memory locations displayed to
the left of this area are selected by the Resources screen Peek command (see
Section 6.11.5). There are two rows of data for each location, again corre-

sponding to the status before (lower row) and after (upper row) the last
- emulation.
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To the right of the memory trace information is a display of register con-
tents. As with the instruction and trace fields, the two rows of data repre-
sent the status before and after the last emulation. As with the Resources
screen reGister command, three control registers do not appear if a 78002 is
installed in Z-SCAN. Refer to Table 6-21 for details. It is possible for bit
seven of the Program Counter segment number to be set by program execution on
the 78001, for example, when a long offset direct address mode call instruc-
tion is executed. This has no consequence: a segment number of 80 is
equivalent to 00, 81 to 01 and so on.

Register contents and traced addresses can be changed using the Resources
screen reGister and Peek commands, respectively (see Sections 6.11.4 and
6.11.5). Any such change is reflected in the top entry for the corresponding
field on the Execution screen. In other words, it is the status captured
after the last emulation that is modified. It is this status that is used
when the next emulation begins.

The bottom Command area on the Execution screen is headed Return message. It
is here that the monitor writes a short message stating where (PC contents)
and why (cause of transition from Target to Monitor mode) the previous emula-
tion terminated. This field is blank when the Execution screen is first
displayed unless a segment trap is outstanding on the 7Z8001. Section 5.4.6
discusses this situation. Table 6-25 "lists the four possible causes of break
conditions. O0One or more of these messages appears each time an emulation
terminates.

Table 6-25. Termination Messages

Message - Notes

TRIGGER BREAK The condition set up by the Break
command was satisfied.

MANUAL BREAK The user generated a monitor
NMI with the Z-SCAN front panel
switches.

WRITE PROTECT BREAK The executing program attempted

to write into the Z-SCAN mappable
memory when a write-protect
break was enabled.

STEP BREAK The number of instructions defined
by the Inst count field was executed
during an emulation started with the
Next command.

The menu area of the Execution screen lists two commands that are specific to
the screen: Go and Next. These are described in Sections 6.12.1 and
6.12.2. There is a third command, Trace, which generates its own screen. The
Trace command is described in Section 6.12.3.
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6.12.1 The Go Command

This command starts an emulation at the address held in the PC register. The
emulation continues until one of three conditions occur:

e The breakpoint condition selected with the Break command is met.
o The user generates a Monitor NMI with the Z-SCAN front panel switches.

e The program running under emulation attempts to write into the Z-SCAN
mappable memory when a break is set on write protect violation.

If any of the above conditions is detected, the emulation either stops at once
or executes a maximum of one more instruction in Target mode before Z-SCAN
switches back to Monitor mode.  This implies that the CPU must be executing
instructions so that the transition between modes can occur. This topic is
discussed in Section 5.4.8., The tutorials in Section 4 include examples of
the Go command.

6.12.2 The Next Command

The Next command allows the user to start an emulation that executes a given
number of instructions before it is automatically terminated. The number of
instructions is determined by the contents of the Inst count field, which can
be modified on the Resources screen (see Section 6.11,2). This command is

useful for stepping through programs one or more instructions at a time.

It is possible for an emulation started by the Next command to terminate
before the instruction count is exhausted if an alternative break condition
arises. The Next command can terminate when:

e The programmed instruction count is exhausted.

e The breakpoint condition selected with the Break command is met.
e The user generates a monitor NMI with the Z-SCAN front panel switches.

e The program running under emulation attempts to write into the Z-SCAN
mappable memory when a break has been set on write-protect violation

If any of the above conditions is detected, the emulation either stops at
once or executes a ma<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>