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SECTION ONE

HOW TO USE THIS MANUAL

Z-SCAN 8000, a Zilog Stand-Alone Circuit Analyzer, is a free-standing
peripheral unit used for the design, debugging, and testing of equipment based
on Zilog's 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 (-) following the signal
name, e.g., ABC- specifies that ABC is active low (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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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 £ and
F.

Read Section 4, Z-SCAN Monitor Tutorial and then work through the
appropriate tutorial for your system configuration. The Z8002 and
/88001 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.

3.
D.

1.

2.
E.

1.

2.

5.

5/27/81

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.

Users With a Target System:

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.

Users with Z-SCAN and a Host System:

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 throuagh the
appropriate tutorial for your system configuration. Section 4.6 of
the Z8002 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.

2.

Complete all items from either B or C above.

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

Complete section 3.7 which describes how to connect a host system and
initialize Monitor mode and Transparent mode.

If your host already supports Z-SCAN's downloading facility, you can
familiarize yourself with its operation (Section 4.6 of the Z8002
tutorial and Section 4.8 of the Z8001 tutorial).

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

Non-Zilog Host, contains the information needed to write the required
host resident wutility 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 desiagned for general-purpose appli-
cations. Features of the Z8000 CPUs include:

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

o 110 instruction types

Eight addressing mades

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

o 0

O 00 0o

The 78000 CPl 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
Z8000 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 svstem. For
PROM-based target systems, the 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.

o 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 microprocessars.

o As a peripheral to any development host capable of compiling or assemhling
Z8000 code, the Z-SCAN 8000 offers a low-cost emulation capability, which

precludes substantial reinvestment in a software host system.
0o 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.

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 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:

o The Memory_io screen display shows the various memory and I/0 manipulation
commands that give the user access to the target system.

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

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

o The Trace screen 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 1s 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 of two fields or in a combination of these 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 triqgering 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

5/27/81 2-2



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. Mappingq 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 B000 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

Processor: 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: A choice of popular fypes (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
operating off user clock)

Breakpoint: Address, data, control, address and control, data and
control, instruction fetch; or a combination of in-
struction fetch and any field argument. The address
field on the Z8001 may be offset, segment or segment
and of fset.

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
Drive:

Cables:

78002 Emulator

Cable

78001 Emulator
Cable

Terminal Cable:

Front Panel:

Rear Panel:

Power:

Fuse:

Dimensions:

Environmental:

Unit Weight:

Shipping Weight:

Driven by LS-TTL buffer with 33 ohm series termination

18 inches
18 inches

48 inches

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)

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

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

1-1/4 in. antisurge, 3 A (120 V), 1.5A (220 V)

4 in. (10.2 em) (H) x 17.5 in. (44.5 cm) (W) x
14.5 in. (36.8 cm) (D) ‘

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

25 pounds

30 pounds

2.4 ORDERING INFORMATION

05-0103-01
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2.5 RECOMMENDED SYSTEMS FOR USE WITH Z-SCAN 8000

Model

7DS-1/25,
1/40

PDS 8000,
Models 10,
15, 30, 35

Z-LAB 8000

Description

Zilog Development Systems,
Floppy-based

Zilog Product Development Systems,
F loppy and Hard Disk

Development Station

2-5

Prerequisite

/8000 Software
Development
Package

Z8000 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 equipped with either a Z8001 or a 78002 CPU. The
latter part of the section describes the set-up and initialization of a link
between the Z-SCAN and a hast system. A trouble shooting gquide 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 Z8001A CPU and Z8002A
CPU components. The performance of the unit is impaired if standard speed
4MHz parts are used. Z-SCAN units are shipped with the Z8001A CPU already
installed in the unit and the ZB0O0O2A CPU separately packaged in a plastic box
inside the shipping container.

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 Zilog 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 Z-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
signs of possible damage to the unit during transit. If shipping 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 of the carton and remove polyethylene plastic covering.

3-1 5/27/81



-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 eperate 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 relocatlng 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 Z8002 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
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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 panél to the OFF position.

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

Rocker Switch )
for POWER
Lights up T . RESET
wo Position ;
RED when ON 78001 78002  TARGET/MONITOR priten ) Momer
Pin 1 Pin 1 Switch S N::Ih ction
witch

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.S. National Electrial and Manufacturing
reqgulations 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.

for

Connecting a Three-wire Plug

Usage In All Countries Except

the United States

Use the following instructions to connect a plug:

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

e Green and Yellow

e Blue
e Brown

- Earth (safety grounded)

- Neutral
- 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 Z8002 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 turning 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 runnina; 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
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

0 A 48-pin emulator cable for the 78001, 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 E -—i — 120V-3AMP
PULSE 120/220v —220V-1,5AMP

o o
— FUSE
SE
e POWER CORD

TERMINAL HOST

NOTE:

This shows the rear

panel of the ADM 31
terminal; other ter- Eﬁ.lrjg
minals may differ. |

] prmne] |' r

MODEM EXTENSION MODEM

TERMINAL

Figure 3-5, Z-SCAN Unit and Terminal Connections
(Stand-Alone Configuration)
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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. All of Z-SCAN's system operations require that the Cap Lock mode be
selected on the CRT terminal. This mode is identified on the ADM 31 by
the illumination of the red cap lock indicator when the key is depressed.
This mode is exited by pressing the Cap Lock key again. Consult Appendix
A and the terminal documentation for information on other types of
terminals.

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 following 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 hode.

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.
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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 Z-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 cooling fan is running and that the fan
exhaust area is kept clear.



C.

Initialize the Monitor Mode, Terminal Selection Screen and System Screen.

1.

Place the front panel TARGET/MONITOR switch in the MONITOR position.
This switch must be in the MONITOR position for Z-SCAN system
verification.

Toggle the RESET switch. This initializes the Z-SCAN monitor soft-
ware, instructing it to synchronize its baud rate with that of the
terminal as soon as a RETURN character is received.

Press RETURN once (on the terminal keyboard). Z-SCAN uses this char-
acter to complete the baud rate synchronization with the terminal and
then display the Terminal Selection screen. This display is shown in
Figure 3-6.

8 AON 31, Soroc 1 ADDS Regent 2 Beehive 3 DEC VT 52
4 DEC Viiem S 6l [-208 6 Hazeltine 7 HP 2628, 2648
8 18w 3t

Enter terminal type selection nusher

Figure 3-6. The Terminal Selection Screen

Enter the appropriate terminal type selection number for your partic-
ular terminal. For convenience, the selection is shown on the
Terminal Selection screen display. Refer to Appendix A for further
information regarding the terminals supported by Z-SCAN.

If an incorrect number was entered for the terminal type selection

number (Terminal Selection), you must retrace the first three steps of
item C to display the Terminal Selection screen again.

Enter a RETURN to display the System screen. As indicated in Figure
3-7, the System screen contains the following information:

o Z-SCAN 8000 (top line), Monitor and Version (second line) followed
by a broken line.
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Terminal baud rate displays the speed at which the terminal is
running.

Host baud rate. This variable field defaults to the samervalue as
the terminal baud rate. See Section 6.9 for further information
regarding the host baud rate.

Status_to_target.The default value, internal op, appears in this
variable field when the System screen is initially displayed. A
broken line is displayed below the status to_target field. See
Section 6.9 for further information on the System screen and this
field,

The boftom line on the System screen contains the name of the
screen displayed (in parentheses) with the additional names of

screens available from that screen. Detailed information on the
monitor software is found in Section 6.

Z-SCAN Bea8

78881 MONITOR Version 3.8

terminal baud rate: 9608

host baud rate: %08

tatus_to_target: internal_op

———

( —
Bistes Screen)  System Mesory_io Resources

Figure 3-7. The System Screen

If you have had problems executing the procedures in this section, refer to
the Troubleshooting Guide at the end of this section.

Refer to Section 4 and review the monitor tutorial for your system. Section 4
contains Z8001 and the Z8002 tutorials, both of which exercise the Z-SCAN
monitor and familiarize the user with the various functions performed in
Monitor mode.

5/27/81



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". Figure 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

Sacket
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 l - %%%‘(,Zﬂﬁnp

0

BREAK s O

o FUSE
H Z-SCAN
— 8000  POKER CORD

TERMINAL HOST

< > s

RS-232C RS-232C

NOTE:

This shows the rear

panel of the aDM 31 pAYD
terminal; other ter- RATE
minals may differ. ¥

L] e Jwh  —— |
MODEM EXTENSION  MODEM TEIRP:‘}IJIUNTAL 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.

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.
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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

[f 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 scfeen name to either

continue operations in Monitor mode or to change to
Transparent mode.
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D. Change to Transparent Mode from Monitor Mode.

1. To select 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.

E. Return to Monitor Mode from Transparent Mode.
1. Press the terminal keyboard BREAK key.

2. 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 in
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 receiving power from outlet and check
does not illuminate the power outlet. terminal power
when terminal switched connection and
on. switch.
2. Cursor does not appear Brightness control Adjust control (small
when terminal switched incorrectly adjusted. adjacent to baud
on. rate switch on ADM 31
rear panel).

3-15 5/27/81



Table

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 Refer to Section 5.2.1

clock source jumper for instructions on

is in "external" altering clock jumper

position. (All units | position.

are shipped with

this jumper in the

"internal" position.)

6. System screen not Terminal selection Repeat instructions
displayed correctly number incorrect. of Section 3.6 using
after entry of correct selection
terminal 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 78001 or the Z8002 CPU, depending on
the CPU type installed in the unit. The same monitor software PROMs and
option jumper settings are used for either CPU type.

To change the CPU, proceed as follows:

1.

Switch Z-SCAN power off by pressing 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.

--WARNING--

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 left, center and right of the rear panel, as shown in Figure 3-9, °
Store the screws and washers in a safe place.

Grasping the rear of the top cover, lift it upwards and move to the rear
to release the cover from the top panmel (Figure 3-9).

@REMOVE SCREWS
) AND WASHERS

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

--CAUTION--

- To avoid possible damage to NMOS components by static
discharge, it is recommended that both the Z-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.

6. Install the alternative CPU in the correct socket. Care is required to
avoid bending the pins. The 40-pin socket for the Z8002 is on the left,
and the 48-pin socket for the Z8001 is on the right. The notch

identifying pin 1 of the component must face towards the rear of the
unit.

7. 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.

8. Replace the screws and washers removed in step three.

9. 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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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 Z8001 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, vyou 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 through 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
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Figure 4-1. Lear Siegler ADM 31 Keyboard Layout

NOTE

When using the Lear Siegler terminal with Z-SCAN, the
indicator in the cap lock key at the far left of the
keyboard must be illuminated; Z-SCAN ignores lower case
letters except when they are used in file names. The cap
lock or shift lock key must also be engaged on other
terminal types.

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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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
>, <, <, 0, 1 ><<01
Q, S, R, A ‘ QSRA

4.4 TUTORIAL PRESENTATION

Before beginning the tutorial, the 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 the 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
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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 program 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, photographs 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. 1If 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 Z-SCAN commands.

4.5 TUTORIAL SCRIPT FOR Z8002
The Tutorial Script for the Z8002 begins on the following page. If your unit

has a 78001 installed, follow the tutorial of Section 4.7. Be sure not to
type the commas or spaces shown throughout the key sequence.
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\8/L2/¢

9-%

Step

1.

2.

3.

Key Sequence

Monitor RESET, RETURN

Terminal selection digit

RETURN

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 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 configure 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 installed CPU type and
software revision level. The
displayed baud rates and revision
level 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 4.7.
If the display is corrupted, the
digit entered in step 2 is incorrect
and you must repeat the tutorial
from step 1.

BOADA 3L Soroc | ADOS Regent 2 Beehive 3 DEC VI S
‘5 %EBS\ v;!ii?a 5 €T 1-288 6 Hazeltine 7 HP 2628, 2648

Enter terainal tupe selection nusber M

Figure 4-2. Terminal Selection Screen
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70882 MONITOR Version 3.8

termingl baud rate: %688
oot baud rate: %0

atus e target: internal.op

e . -
..... ermevrerene oo

- . S
Wostes  Scrqen) re-is Resowrces  Cxecution  Most
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Step

Key Sequence

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. [Jhe 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
ared.

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.

(Bwory_io Screen) 5, Host
- stes Menory. (o Resources Execution
Comare Display exanine Fill move refd Mrite Losd s

Figure 4-4,

78002 Monitor Memory io Screen

Wit-states § Inst.count 81

bl . Ih:k.b o statws
disable pulse_bare
wireny oo count B1

unprotect read ssten  word  instr_fetchl
reGister ) " fou
& % 9008 o8
pSAP L4
oo e

) o mm————
bR tatanmaes SRS URITISNISUIISIRESRERI S S S 8494 ttaanane

ft space address
: { % 0004

t 0000
I % (]

e e e L g

(psaurces Screen) t Mesory.lo  Resources
el Tnatcount '"ncm.r 'Pui Nait-states

Figure 4-5. 78002 Monitor Resources Screen
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Step

Key Sequence

Comment ary

In step 5, you went from one screen
to another by way of the System
screen. However, it is usually
pussibly 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
meru area because this screen does
not support a variety of commands.
It is dedicated to providing a
detailed picture of program
execut ion.

Break disable pulse. Lhrul status
Bt y 9000

address count 81
unpratect read wites mi‘ inatr.fetchl

——————

instruction
098] 9943
0091 8043

addr sesory contents

0000 001 0983 0005 9967
0001 9983 0905 0097

000 008! 0963 9065 697
008 9963 9005 0947

ISC 0000 0001 0983 8085 9987
0001 9003 0085 9947

DR T

Return_sessage

(Brecution Screen)  Syutes - Resources
7} Next Trace

Figure 4-6. 78002 Monitor Execution Screen

Address—Contentg————------Hnenon| C"""”‘"""“""""—’"”““"‘fm

3
él

SRR
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H

4
&

[ <]
o)
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»? 0001 0003 9005 0047
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Fiqure 4-7, 78002 Monitor Trace Screen
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Step

8.

Key Sequence

RETURN, H

Commentary

Enter a REITURN to exit from the
race 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 Screén; Transpaient mode
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Step Key Sequence

10. R, A

Commentary

Transparent mode is terminated when
the BREAK key is entered. If the
System screen does not reappear,
consult your terminal document ation
-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. fhe 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 memnu

line changes to reflect the selected

command, and the cursor moves to the
top left Ffield in the mAp sub-
screen.

tak

Tast court

Inst-count @1
...--------,-.-4.-..---.-.a'"k
dinable pulsetbreak

address
read sistes

wtatus
count
word  nstr_feichl

it

Cossand)
e reGister  Peed  Kaltostates

Figure 4-9. Cursor in mAp Subscreen
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Step Key Sequence

11. RETURN, B

Comment ary

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.

Wit_states §

(Resources Screen

(11

Figure 4-10.

Inst.count B4

Break

- 3> Rinable  pulse b break
address 0008

unpratect read systen word

rebister

Break Cossand)
Instcount  oMp  reGister  Peek  Mait_stetey

- —————

status
count 81
instr_fetchl

Cursor in Break Subscreen,
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AN

Step

12. RETURN, Q, S, R, A

Key Sequence

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

meiu arede.

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 Ffield in a subscreen
line.

Maitstates § Inst.count 83

= PP o 0 0

/ \ lhtl_; a status
disable pulse_tbre
! y P53

address count Bl

unprotect read wites wrd  insir-feterl

e ————

et e e e B 5 e P S P 0 R 2 0

reCister ol
n MRS () :&. =)

0000 0000 000 000 09
Rt R12 R13 RIE RIS PsAP E;
0900 0000 0000 D900 o (]

e e e
i o o

(Resources Screen 0% Cosmand) it
S Tmatcount  op  relister  Peek  Nait-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.

Mait-states @

siress (]
rotect

;;sq;rln

MR R
L ]
L )
Nl 0N e

(Resources Screen
ek Tast_sount

saand)
oy mlmr Peek  Natt_states

Inst.count 81

et e

Break
disable pulsebbreak status
address 08 count 01
read systes  word instr_fetchl

space adirens
1 S 0000

SC 9006
SC 9000

it

Figure 4-12, Vertical Cursor Movement



L8/LZ/S

iy

Step Key Sequence

16. RETURN, RETURN

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

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, indicating
that the 8K bytes of mappable
memory will not respond to CPU ac-
cesses made to a particular address
gspace 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. 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.

Mait-states @ Instcount @1

Break
disable  pulse_bbreds  status
address 004 count @1
read sustes  ward . Inatr_fetch!

(Revources Screen Consand)
Brea  Instcount iy mmfr Peek  Nait.stotes

Figure 4-13. Enabling Mappable Memory
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Step Key Sequence

18. RETURN, B, 2

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

Comment ary

The emulation you are going to run
requires a breakpoint, so you must
endble 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.

P —-
Ressurces Screen Bre o it
el Inatcount ofy  reGtster  Peek  Maitostates

Waitstates § Inst.count @1

&'ﬁh ak  status
ables  pulse_b bre e
l’ddrm [ count o
unprotect read witen  word  instr_fete

e e A e e

reGister
REORS R ra

[0 n P
C

RIS ORI B3 Rl
)

space address
1

[ 0000
I & (]

Figure 4-14. Enabling Break Logic

Mait_states § Inst_count 81

R anmaaeea e anasd

Break
enables  pulsebbreak  status

address [} count §1
read sstes &mtr-mcil
[ 2]

W
=
[ ]

et et et o et e 2 8 e e e e e e e —

space  address
1 X

i«
I &«

T T—

(Ressurces Screen Break Conaand) it
o RN oy Crebiater  Peek  Kaltoatates

Figure 4-15. 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 meru 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 chaige
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
bot tem of the central window area.
The message "DONE" is displayed when
execut ion is complete.

{
Mooy i G i
Conpare z‘m;

target: space [ Deginadéress 0000 endadiress ]
string

R
o o e e
.- S e o o 0 e 5 e 8 8

11 Conmand) Quit
"ot FUEL seVe redd Write Lesd seMd

Figure 4-16. Default Fill Command Display

target; space SO beginaddress 0000 endoadiress  IFTT

string L ]
-WMWM

Do

(e -
wry_is Screen 11 Consand) it
Coonwre Displaoy elaaine Fill moVe reMd irite Losd semd

v ———
e e i

Figure 4-17. 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 printale 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.

WFigure 4218,

source: space ¢ address

2!1
ziisszsi

gEZEE
EizsEEERaREERLEE

]
uA
"
0
0064
un
L]
]
(i)
]
"
]
]

giaRied
EEEEEREERERERERER

gEREERas
gizRERERER
gEEzREREERER
giisEcREREREaEaeE

-
-
}

{Menry_iy Screen  Display Consand)
Compure’ Disploy ehanine Fill moVe reMd Heite Losd send

HEA R R R R R I I N e
i

Display with Default Parameters
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Step Key Sequence

26. RETURN, left, 3
RETURN, RETURN

27. X, right, 1, F, F, C
RE TURN

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 parametsr 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.

sowrce: space SC  address 0N type naey

[
ni)
12
1]

[0
"y
[ 10}

2
7
2
pa
-
2
[
R
[
o4
]
]
[0l

c &

i

wa 2}

-
e e
P G

(Mesary_ iy Screen play it
Compare MII\N -!!:m Fill moVe reMd Nrite Load osehd

Figure 4-19. Disassembled Memory Display

sowrce: apace SC address  IFFC tupe word

Reware v s
ry_is Screen  eXanine Consan Quit
e Display eXanine Fill ch refd Write Load send

Fv e e

-

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

28. 5, E, F, £, 0, 8,
down

29. up, RETURN

1, 8

Commentary

This step replaces the two INCB
instructions at the top of mappable
memory with an unconditional jump to
location 0018 (opcode SE08 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-
mat ically. 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.

amonr
000R CONTENTS  CONTENTS

%’v%ﬂ‘g%’

e 2

M”M

(Renory_io Screen  eXaal ) Wit
Comare Dinplay .xi.l.."'rﬁf"'.!v. redd Wite Losd seMd

Figure 4-21. Modification of Memory Contents

surce; space S address  IFFC

M
R M

MOR CONTENIS  CONTENTS

e (I8

e Wy

anoa

———
......... USRS g g

(Mewary_ (o e ot Cosaand) T
Compare .I\u'l.: ou't:o“nll.uuh reMd Write Losd seMd

Semnen e e e

Figure 4-22. Checking Memory 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 Cumpare 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  address
target: space 5C  address

rC A8
LI
OFFE A8

88

L 313

#084 DIFFERENCES

1888 count 1888
8eee

- et o e i 0 0

(Memory_te Screen |
apare Consand) Quit
Comare Display enamine F101 sove refd Meite Load sehd

Figure 4-23.

T

Use of the Compare Command
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Step

31. E

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 28002 CPU always runs in
nonsegmented mode. It iglores bit 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.

Inst.count 81

----- Break enables pulse b break status
address Ba1@ count B!
sstes  word instr_fetchl

anepanic
INCB

RERLR2
(88 9889 @eas eeas

(Execution Screen  Peat Consand)
) Next

Figure 4-24. Instruction Step with Next Command
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Step Key Sequence Commentary

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

ce Mait_states 8 Instcount B

and RHO is incremented. B ESESRsaEEma e .l

oy space Break enables pulsebbreak  status
sdiress 000 sdiress 10 ) 7:::: fetchl

wpratect read systep wor -

e

ade instruction snenoric
.. INCB

R "
ne  we g e

a adér memery coateats

| 0000 GIB ABEIB D8
088 ASEE ABEE ABGE

250 9000 AGES AGEE ASEB AGEE
088 AGEE AOES ARG

I 0N RS0 AGES AOSE ABEE
08 AOEC ABEE ABEE

Emnxum STEP BREAK

(hnuuna&ron Bt Co

34. G The Go command starts an emulation
which does not stop until a break
condition is encountered. Your
program should trigger the bredk- Kait_states 8 Instcount 81 .
point logic when an instruction is ;’m ) Break enables pulsebbreak  status
fetched from location 0010. The sdress BN address ) count gl‘ "
breakpoint is honored after the - _ﬂﬂftfﬂ_m,_-, reud rtes wrd lmr'-t«f-—

instruct ion has been executed so =ﬁ &"&WCH“

that the emulation ends with the 7]

Program Counter pointing to the

instruction at location 0012. Note

that the termination message is
different from that of the Next

command .

e e 0 0 B P O o 0 B

semory contents
AO88 NB8B ABMB
RedE hB86 ABIB ABEE

Returnsessape TRIGER

———————— e - >

(Executisn Screen
G

Figure 4-26. Running to Breakpoint with Go Command
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Step

35. 1

36. down

Key Sequence

Commentary

Emulations can also be run from the
Irace screen, which disassembles
each instruction before it is exe-
cuted. The instruction which
appears 1n the center of the screen
is the first to be executed when
emulation starts. The bot tom 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.

=

Mdress—Contentg———~
012 I

nl4
L]
018
[ 1L]
nNic
Nt
(]

I 1]

&

B8
688
ABO8
508
068
388
888
Asee
688
808
668
088
-~}

w2
[ 4]
25
0A
-

o5i
T
R H1
i

A 1
‘l’*!!

—

Trace Stey

|

Figure 4-27. 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 you see will
probably be different from those in
the photograph, but this does not
matter.

Kait_states § Inst_count '1
oy space Break enables  pulsebbresk status
Mdress aliress [ 1) count Bt
wprotect read svaten  werd  Inatrfetchl

D —

e e
i instruction anesonic .
|

L]
N2 peee [g
e et e 1 09 st
adér wesory contents

Figure 4-28. Indefinite Emulation with Go Command

Inst.count 81

Maitstates § T

space ;ul enabled  pulse S break status
" Midress address 1 count B!
unpretect read sstes  word  inatr_fetch!

Mér instryction
1 Ao
L")

e

AGRE A8 AOEB AOEE
250 0000 A8 AGEE AGEE NOME
' f6A8 HO08 ASEE ABE

IS0 0900 AGee AOEE AOBB AOGE
100 AON0 AOB ABNE

s 4 0 2 e B 9 O O 0 O

e s e e v
Relwrnnessope LA GREAK
M

T ettt

(Execution Screen > Cosmand)
, [ b Next

S i,
w e

Figure 4-29. Manual Break with NMI Switch



GZ-%

L8/ LT/S

Step Key Sequence

39. M, X, right, space
CIRL R, 0, 0, 1, 8

40. REIURN, 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 CIRL 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.

source: space SC  address  OO1B tupe wrd

e
[l 1 L. 1]
AOR CONTENTS  CONTEMTS

" (690F
| U] (31}

Tem— - e memme e
ewar —— S
—— S —————eee

enary_is reen  efuaine Comand) it
we Disploy ch't:e FIIl moVe red Write Load send

Figufe 4-30, Insertion of New Instruction

sowrce: space SC  adéress 10N count 1008
target: space SC  address

SOURCE
M08  CONTENTS

e M
L]
L]

..
-
-

.
"
]
%
]
n
L]

{FTC
it
ARFF

9008 OIFFERENCES

——ly
(enory_ s Screen Canmand) it
Comare Displag o 's'u:"ml sl reMd Neite Losd oeid

RN 2 o sl
S

Fiqure 4-31. Check of Chanae with Compare Command
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Step Key Sequence

42. D, RETURN, RETURN

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

1

Comment ary

Display disassembled memory to show

the new instruction at location
0o018.

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.

i

gEsespessNRERNERE
g

siiEsERRRREENERER

{

I
i:‘ﬂ

]

!
H
3

" Figure 4-33.

¢ addeess DI tupe Aty

}SEngiESEEZSEE??Z

Canpand) it
FIIl w¥e reMd Write Lood oo

Instcount 01

Break
enables  pulse b break  status
sdiress "l count B9
read systen  word  (nstr.fotehl

e airess -
% i

S
L3

Setting Peek Parameters
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Step Key Sequence

44. €, G

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
bredk 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.

-

Wait_states 8 Inst_count B4
Wy space Break enables  pulsebbreak statws
bored d

shdress

e
fte]
L
18
[ 3

i

sddress 0l count B!
uapratect resd susten  word  imstr_fetchl

S eaasad

instruction 1 U
08 INC8
[ ] . Inca

L}
2

L1

i

adér measry coatents
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=
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=
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g
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-
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—

—

»

—

S 1§
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——— 8

§2x‘!z!‘=
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|
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e a e enn e -
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Figure 4-34. Second Manual- Break
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Step Key Sequence

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

47. A, right, 1, REIURN

Commentary

To 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 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
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.

Witstates § Instcount 8§

Break
enables pulsebbresd slatws
sddresy »i count 81

resd systen word dataareq

retister
]

e
- ———————— T = o 0 0 02 O 0 0

(Ressurces Screen o Conmand) it
resk et somt w':mmr Peek  Hait.states

Figure 4-35. Modification of Break Parameters

Wait_states § Inst_count O8f

'; Brest v
- enables  pulsebbresk status
Lored siress 08 tount B

unpratect resd waten  word  dataarey

P o
<]

4
- -

space addresy
§ g nil

o]
EI L]

" Scren T e
L Ml covmt oy *lmr Peek  Nalt.states
R A

T R r— i

i

Finure 4_3K Mndi Firatinn nf mAn Paramatore
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Step Key Sequence

48. G, A, B, RETURN

49. €, 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 immedi-
ately, and when the execution screen
is redisplayed, you see that the
contents of location 0010 have
indeed changed from A80B to A81B.
The Program Counter points to loca-
tion 001C, the word after the in-
struction 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.

»

Witstates § Inst_count 0§

Bresk
ersbles pulsebbreak states
siress nil count 01
read susten  werd  dataareq

rebister
]

e
(Resnurces Screen refl

ster Conmand) it
Wl Tt ety reCinter Pk Melt.otetes

Figure 4-37. Modification of RO Value

Witstates § e

Break enables pulsebbresk status

adress 10 count 81
unprotect reasd systen  word  datamreq

————————— - e 0 P B

instruction BREBOAIC
808 INCB

1
129 N8

3 addr semery contents
] 010 AG1B AGEB ABEA AGEE
908 ABEE AGEE AOIS

S0 000 NGB MO0G AGES AGGE
ABE8 ABIB AOER

et reecereenen e e
Returnsessage TRIGGER BREAK
M

(Baecution Screen [ Cossand)
b her

Figure 4-38. Trigger Break on Data Read



L8/LT/S

0s-%

Step Key Sequence

50. R, B, down, left,
RETURN

51. €, G

Commentary

Associated with the bredkpoint 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.

-,
N S e

Inst_count B4

Break
enablet  pulsebLbresh status .
dress il count 51
read systen  word  dataareq

reblater
B

R ® PC Foi
ld,, [ [0 “e
Ri2 /13 ﬂ RIS PSAP o4

L e L

D e

space  address
[

L
X ]
5 [
{Resourcey sc;;“.._’"""“""""»—-"—-—-----.--------»--_.o.--——
ead Conmand)
LL T CTY gt N reGister  Prek “.“_"":m

~——

Figure 4-39. Adjusting Pass Counter

Naitstates Instcount B4

syspace  SCSD. . . . Break emables pulsebbreak status
pliress DO sdiress § count 51
unprotect red systen  werd  dataareq

dr instruction
M 88

"
| LU ] e
——ee e e e

——

‘a l-d?‘ (1. m&lm

v
AG10 RGOS AGSB nom

250 00 res Acee Aose AR
108 A8 M0N0 Ao

I poe AGee AOME AOM AONG
086 ABOS A008 RGNS

Rebwasersoge TRIGGER WREAK AT! O1C
Clentesione TRIGER ORERK AT MIC

(Execution Screen Command)

Figure 4-40. Break After Multiple Passes
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Step Key Sequence

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

53. E, G

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.

Figure 4-41.

-

Waitstates Instcount 8§

Break
Space xg- - . . dibl | o stat
sdress el u:m: . “I-P" cm:‘ﬂ

== resd  wtes werd  ataarey

rebister
MK

<]

NN NN W

L STUR TF I TF ] m
NN NN e e

space  addresy
| & ni
2 S [
1 K (]

v ——
————

(Resources Screpn

ek Conmand) it
LLD R Mty i,'n‘uur Prek  aitostatey

Selection of Write-Protect Break

Mait_states 0 Instcount 0§

Wpspace SCSO. . . . Break disable pulsebbreak status
sddress 0000 dress ' [ 1] count §1

break resd tysten  word  datarey

=1.C instructisn Y

INE R a2
uic a I3 e 2

abdr

% - ey
1028 A0S AO08 FO00

(XS 0008 AON6 ADEB NGO NGI8
A006 AO8 NG00 A

% P00 AGNE AGEB RGNS A8
AGI8 AOSE NSO AONG

Retora_aesange WRITE PROTECT BREAK A

e e L T

(Txecution Screen B Cossan
d)
G Next

| e TEEEE®
:F‘-R!'S“_‘!
S5SHECHE

I

Fionre 447 Rrealr After Vinlatinn
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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. E, 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 froum 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.

«8. .7

wprotect

Revearses Screes s Consend) Wit
LAY b n.:mmr Peek  Haitstates

Figure 4-43.

Maitstates 0

":#'

de
AL
08

e
PR BIh A2 hes hese neee
1025 68 1600 009

(11}

instruction
SC06 0818
L]

K. ...
(]
wpratect

Instcomt O

Break
enablet  pulsetbbresh stitws
aldress A count 01
resd systen  werd  datesreq

reClater
s

Ri3

3
[ 1]
e

e e b

Set-up of Multiple Condition Break

Im;mnt "

ablet lsebbreak  statwe
e ::m:- W {FFA cosat 8
read systen  word  datosrey

=i
=
<H° =
-
-
=ga=
~ik
b d
214
b
S

10 oo AGem MOS0 AON AOS
AOI0 AGIE AOIS NGNS
15 008 noes Ao Aoe AGSe
NG MGG NGB8 AONG
letern.mmnnnge TRIGEOR OREM AT: (FFC
(Caecution Screen Consand)
R ol A+

_ s
Hyy

83
sAxgez
-~
o T2
R

o Jreee

Figure 4-44. Break on Address Match
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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 ) instructions. A bredk 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.

Figure 4-45.

Data Read Break on Trace Screen

PR



4.6 HOST SYSTEM USE WITH Z8002

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 Z8002
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 Z8002 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.

lait_states § Instcount 84

Bresk

u&c\ SC.; S5 K 0 8 enabled  pulsebbreak  statm
sdrens o adiress 1FFA covat 01
mprotect 1] systen  word  datanreq

relater

(Mesources Sereen o
snand) (1]
Skl o W rebiater  Peed  Waltstates . ——

Figure 4-46. Enabling of All mAp Address Spaces
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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 Ziloy 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
78000 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.



C

0BJ CODE
4000 o002A"
4oo4 o0024A
4000 003C!
4008 002A!
0000 0000
0000 ...
0000 0000
0000
7600 0000°
7DOD
210F 002A!
7600 0024°
T7DOF
TF12
A9F5
670E 0026
E604
7D02
A30E
7DOA
E808
2101 ABCD
3D12
3F13
3B0O5 1234
3B37 1234
7602 0018
2124
93F4
29F0
57TFO 0018
3304 FFAC
TFEF

5/27/81+

[
.
|

:= [ %4000,

Make imaging easy

Most entries unusec
Reset status

INIT 1
Privileged instr.

:= [ %4004, INIT ]

System call

:= [ %4000, BREAKER

Non-Maskable Int.

:= [ %4008, INIT ]

Data and stack arec

:= 0

RECORD [ ID OLD_FCW OLD_PC WORD ] :=

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
{
!
!
!
!
!

Set up control reg'
and both stacks.

Trap into BREAKER

Demonstrate bus
cyecle types.
Fix up system stack
Check previous mode
If mode was system
set normal mode by
clearing bit 14
of FCW;
else do I/O.
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 writ

Code write
Trap sequence

EXAMNSG MODULE
$SECTION EXAMNSG_P
$REL %0000
INTERNAL )
NEW_STATUS_AREA:
$REL 40002 !
RESET ARRAY [ 2 WORD ]
$REL %0008 - !
PRIV_VECTOR ARRAY [ 2 WORD I
$REL %000C !
SC_VECTOR  ARRAY [ 2 WORD 1
$REL %0014 !
NMI_VECTOR ARRAY [ 2 WORD I
PASS, LAST WORD :z 0
NML_STK ARRAY [ 4 WORD ]
SYS_STK
GLOBAL INIT PROCEDURE
ENTRY
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
END INIT
INTERNAL BREAKER PROCEDURE
ENTRY
INC R15,#SIZEOF SYS_STK
BIT SYS_STK.OLD_FCW, #14
JR Z,ELSE_
LDCTL RO, FCW
RES RO, #14
LDCTL  FCW, RO
JR FI_
ELSE_: LD R1, #3ABCD
IN R2,6R1
ouT @R1, R3
SIN RO,%1234
SOUT %1234, R3
FI_
LDA R2, PASS
LD R4 ,@R2
PUSH @R15, R4
INC @R15
POP PASS,@R15
LDR LAST, R4
- sC #GEF
END BREAKER

END EXAMNSG

Figure 4-47,

78002 Program Example

4-38



PYRIGHT, ZILOG, INC. 1979
All rights reserved.

No part of this software may be copied or used without
the express written consent of ZILOG, INC.

URSDAY, NOVEMBER 1, 1979

0 REL 2.2

ATE 810424

IDAY, APRIL 24, 1981

sSET TABSIZE=4;EDIT EXAMNSG.S

IT 2.1
W FILE
PUT
AMNSG MODULE
$SECTION EXAMNSG_P
$REL %0000
TERNAL

SC #REF
D BREAKER

D EXAMNSG

IT

UIT

8000ASM EXAMNSG
000ASM 2.02
ss 1 complete

0 errors
sembly complete
MAGER EXAMNSG.OBJ ($=0000 EXAMNSG_P)
‘AGER 2.0
BYTES LOADED
XTRACT EXAMNSG

CORD COUNT = 0001 RECORD LENGTH = 0200

TRY POINT = 002A LOW ADDRESS = 0000
GMENTS:
00 00T7F

! Make imaging easy !

! Trap sequence !

{0000 0080} E=002A 0=EXAMNSG

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

0080.

will

Figure 4-48. 78002 Program Creation with RIO

4-39

NO. OF BYTES IN LAST RECORD

HIGH_ADDRESS = 0080 STACK SIZE

the
be

5/27/81

008
000
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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.

S e

(Resary_is S¢
uuu.muﬁ?

Figure 4-49.

ad_Consand) Suit
|hﬂ= Fill mVe reMd Write Lead seid

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, O, 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 N1 address ST count M7
torget: space SC  adiress

Dowg

M“ --------- — - . e e o —————
{(Mewary_ 1y Screen [ - it
Comare” Dinplog clu\:c‘nlr“u\u reMd Write Lesd seM

Figure 4-50. Copying Program with moVe Command
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Step

65.

66.

Key Sequence

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

P, 1, right, 0, 0, 1,
8, down, 0, 0, 1, C,
teft, 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.

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.

Mait_states § Inst-count O

————————— 1 5 2 P S

-g Break

5C S0 55 NC WO S enablet  pulsedbreak status
oosd adiress A count
vopratect read systen  word  datamreq

e o e o T B S P

r......_
Sources Screen refiiater ¢) it
Telk  lat pomt oy reCister  Peek  Mait_states

Figure 4-51. reGister Initialization

taitstates § Inst_count B}
C
t; Break
SC“SSKDIS enablet  pulsebbresk  status

adrens 1] count B
uaprotect resd systen  ward  datoareq

reGister
U ;] n
ne
RIS
]

space addresy "

2 8 it

¢ » i s —
M"-ﬁ—-—v---v- - - -vn*---vM
(Rey - ”
S .

ek Consang) it
rebigter  Peed  Malt-atetes -

Fiaqure 4-52. Set-up of Peek Parameters



¢y

L8/ 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 instruc-
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
ared.

Wit_states @

Inst_count

i space
adress

unprotect

uiér
W

5 5D SS NC MD NS Break enables pulse ek status
()

addrens 82h count 91
read susten

8 aldr tent
1 R L
0000 9008 0009 0008

29 001C D000 0000 Dese 0004
0008 0000 0008 0946

1S5 a4 00ae 0000 9900 7600
]

Figure 4-53. Emulation and Breakpoint

At nIng™

oA

3

Fiqure 4-54.

[2A 76 D80

Tracing Initialization Routine
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Step Key Sequence Commentary

70. 1, 0, 0, 0, BREAK A large number of instructions can
be traced with a single command. 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 entering the terminal
break key. The redisplayed memory
content fields show that the con-
tents of the data area and of both
stacks have changed. ‘

“aspEPPREACIFERARRERERER
RIMNEEIRARARRNAAAEESS

Figure 4-55. Trace of Main Routine

71. RETURN, G, target RESET 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 Inatcount 84
instruction on which the breakpoint SC 60 SS NC M) NS Break enables  pulse b break mh:ll
is set. The initial conditions of ’ ;'-fiﬁ"' m??iﬂ word {;z::r-imhl
the program are not fully restored o
by the RESET because the data and 8x LDCTL  PSAP
stack areas may no longer be zero. h il

addr semory cantents @ Rl R

§018 BSIE BSID 006 Ged  BABA BAlH 881D 82AQ
9004 P08 8000 0BG 1204 ABCD 881D B8R

R R Rléa

991 9009 8069 Be0a BS1D
900 3000 9060 doe3

W24 TFEF 4829 0878 7680
TEEF 0008 9084 7680

Figure 4-56. Trigger Due to Target Reset
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Step Key Sequence

72. RETURN, target NMI

73. R, B, down, 1, 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 002A.

o space  SC 50 S NC ND NS Break enables  pulse b break
address 8600 address 8828
unprotect systes word

anesonic
LOCTL
LOCTL  PSAP

nenory contents R R R R3
T94 797 8006 0882 8868 ABCD BA1A BAAE
BSIE BS1D 0800 8868 866 8810 8810 pesd
R R Ri18 RI
8300 2008 9608 7S 906 Bese pess Baed

(Execution Screen ‘ Cosmand)
S L 31}

Figure 4-57. Trigger Due to Target NMI

Mait-states 8 Inst_count 81

Break
sc"s% 55 NC MO NS enables  pulse.bbreak  status
Baad data only  B82R count

unprotect systes  word  sthoared

reGister
e RS
194

Ri2

{Resources Screen
e Imtcount Wy

Fiaure 4-58. Set-up of Stack Write Rreak
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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 mdtching the pro-
grammed break condition. 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 instuction, POP, is exe-
cuted before the emulation termi-
nates. This leaves the PC pointing
to the LDR instruction.

i

0
o

Figure 4-59.

Break Following Stack Write



4.7 TUTORIAL SCRIPT FOR 28001

The tutorial script for the Z8001 begins on the following page.
has a 78002 installed, turn back to the script in Section 4.5.
type the commas or spaces shown throughout the key sequence.

If your unit
Be sure not to

4-47 5/27/81
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Step

1.

2.

3.

Key Sequence

Monitor RESET, RETURN

Terminal selection digit

RETURN

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 configure the monitor for your
terminal, enter one of the digits
listed in the memnu. 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 CRI 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 installed CPU type and
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.

3 DEC V1 52

c | ADDS Regent 2 Berhive 7 HP 2628, 2648

[ r
4 DEC YTy -
8 18 na;ﬂ § C11 1-2088 6 Hazeltine

Enter terminal tupe selection nusber Of

Figure 4-60. 78001 Terminal Selection Screen

2-5CAN 8888

6881 MONITOR Version 3.8

terminal baud rate: 9688

host baud rate: 9680

Matusto target: internal_op

Screen)  Systen  Memory-lo  Resources

DA e e

Figure 4-61. 78001 Monitor System Screen
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Step

Key Sequence

Comment ary

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.
command reactivates the system

Entering the
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.

Wewory o Screen) Suuten Wesory_io  Resources Execution
ere Display eXawine Fill moVe reAd Write Load seMd

Figure 4-62.

Nait.states B Inst_count 81

Bre:kb \
space disable pulse b brea
A:dres: segsoffretld 9088

read systea  word

reGister
RS

R7
80de  @ded 8888
R1z - R13
8ees  eeee 8888

space address
SC 88 8

SC 80 8848

88 8888

Resources

(lesources Screen) Sustes Memory.10
Nait_states

t Inslcount wAp  reGister  Peek

Fiaure 4-63.

78001 Monitor Memory io Screen

status
count 81
instr_fetcht

Execution

78001 Monitor Resources Screen
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Step

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 variety of commands.
It is dedicated to providing a
detailed picture of program
execut ion.

»p space Bresk disable pulse_bbreak status

ount 8}
segdoffsetbd 8808 ¢ e fetchl

address 08 8868
sysien

enont
AD08 1180
[}{']

0 addr ry cantents R Rt R? R4 RS
i S% 0 ose m‘; &03 3985 9847 8RR @BeA 8ABA BAGR 000 8aga 888A %

860 pABA 9868 88O B8R 0eas
BUB1 0a3 0005 a7 Do BARA beda Bose A JRP O s

9008
2 50 00 8068 99| B44) 8AAS BAAT  BAGA AAGA PAAR B8R gapa 808 paes
BOa1 b3 0005 47 do e BeAs Bote  Geae eed ae0e gg‘

350 98 8008 9ael 9883 BRAS ABA7  @g eees (B8 88 aagg 2008 gz
e8! BeRI BG5S Bee? @8 @eea  (eee 88 88

(cecution Screen)  Systea Memory-10 Resources
L Next Trace

Figure 4-64. 78001 Monitor Execution Screen:

Address---Cantents--- Hneaon jg===-n--==smrmmanmnmmeemmnsnemmnan —F e

L]

2691 8843
R---R| -8 Bo3 RDB  RHI  #u8 (o8
B S s S s g oy Ly L
50005608 6680 nad sy L £ 884 9480 BAAA ABAB BAAA 0G0 BAE

Sorten g B8 68 2888 0888 PBAA BAGA AABE HABA PBAE BOAE
%i 9003 2005 8ea7 Beay pagp "ggg?'&'ﬁegg%eé;‘%
87 9889
Pm_ggiiggq;egga? 8889 a8eg 8081 8283 8gaS pag7 aage gggg
BiE1 a3 s b oo b
8087 -
888§ 2603 9gaS 3681 9333

Ews

Figure 4-65. 78001 Monitor Trace Screen



LG=%

L8/ LZ/S

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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Step

9. BREAK

10. R, A

Key Sequence

Comment ary

Transparent mode is terminated when
the BREAK key is entered. IFf 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 sovon 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 mAp
subscreen.

b3

Nait_states 8 Inst_count 81

Break
disable pulse b break status

segsoffsetBd BoOR count 81
systes  word  instr_fetchi

{Revqurceq Scr
(11
ek Ingt_count

Figure 4-67. Cursor in mAp Subscreen
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Step Key Sequence

11. RETURN, B

Comment ary

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.

Break
=== fuable pulse.bbreak
address 88 8gea |tqtofl|ctgﬂ 888

unprotect systen  word

rebister
RS

R4
82e8  aaee

Rt2 - R13 RI
8828 Besd @aes

space address
80 fega
8¢ 88
80 8668

(R:lturc§: Screen Break Command)
Mi.count efp  reGigter  Peek  Welt.atates

status
count 81
instr_fetchl

Figure 4-68. Cursor in Break Subscreen
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Step Key Sequence Commentary

12. RETURN, Q, S, R, A You should now be comnfortable with

activating screens and commands. The

only new command in this sequence is

: . states @ Inst.count 81

Quit. It deactivates the current ait-states

command and modifies the menu to Bresk

show the names of the other space e e e a . |<= disable pulse b break status

screens - address 8¢ 8ae8 segsaffsetdl BAGR count BY

. unprotect read systen  word  instr.fetchl

13. RETURN, S, R, A It is not necessary to use the Quit , rebister

S i P R¢ RS

command before moving to aflu'th.er 8800 4e8 Y

screen. You can enter the initial RI2 RI3 R4 RIS

letter of the new screen name even Ghdd he0p A0  Bdee

if it is not currently listed in the

space address
5 B

meny area. T 0 8eee
G0 dedd
14, right, right, right Most subscreens consist of more than Qevmurens
left, left, left, left one field. Once the cursor is in a Beeak Inat-count afp :?2152:?”’Pm Wait.states
subscreen, it can be moved to the
other fields in the same subscreen Figure 4-69. Horizontal Cursor Movement

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

Inst.count B!

Nait_states 8

line.
------------------ B”:kb K tatus
I disable pulse bbreak 3
. . . :::i:u 28 deee seqsoffsetdd 0B8R Cou;.ﬂ ?3“’\1
15. right, down, down, The same wrap-around applies in the === Fhprotect systen  word anstreo
down, up, left, right vertical direction. Note that when TR et
there is only one field on a partic-
; Y P : & RLOR Re& RS 6 R P
ular line of a subscreen, the hori- 9880 8094 @eee 0ese 608 geen ] gggg
zontal cursor movement keys cannot _ %%% %?m % w“ %aga 2088 'Sééa :éag g0 Boee 98O BODE
move the cursor out of that field. | U
The cursor keys can never move the ‘ space address
cursor out of the active subscreen. ! 2% gg %g&g

SC 80 8eee

{Resources Screen sfp Cosmand) Quit
et Instcount  eRp  reGister  Peek  Wait.states

Fiqure 4-70. Vertical Cursor Movement
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Step Key Sequence

16. RETURN, RETURN

17. >, >, £, 0, 1, space
G, F, H, CIRL 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 Z8001's address
spaces, and each has just two pos-
sible values. In the default state,
an underbar is displayed, indicating
that the BK 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 0 for the first choice
and 1 for the second. Alternative-
ly, space and F select the default
and final values. CIRL 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 @

(Resources Sereen

. space address

Break
disable pulse b break
seqsoffretBl 8080 count B1
systes  word instr_fetchl

reGister
R¢ RS

6 R7
8808  PaBR 8888 88 8808 (888
PSAP

RIZ - RI3 RIS NSP
9608 9868 8808 ¢0 9Bga 8888 BAGE

48 feee
[LRLUL)
88 eose

aAp Command)

th Instcount  eBp  reGister  Peek  Wail_states
e SIS LTI Y ey

Figure 4-71. Enabling Mappable Memory
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Step Key Sequence

18. RETURN, B, 2

19. down, right, right,
>, >y >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*". [his tells
the logic to search for a simul-
taneous match in the segment field,
the of fset 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
locat ion 0010 in segment 00.

Nait.states 8

Nait.states 8 Inst_count 81

Break
bable? ﬂulaﬁé:‘bmk count B!
address ::3:0‘(‘0‘;e,g¢| word  instr_fetch!

R2
804 9882 Bees
R9 R1E Rt
8388 9060 8068

Resources Screen Break Command)
Break  Instcount wfp  reGrster  Peek  Walt.stetes

Figure 4-72. Enabling Break Logic

Inst_count B!

Break
enables  pulse b break  status
segtoffsetdd 8810 count B1
read systen tr_fetchl

rebister
RS

R4 R7
8688  9A08 CLLL) g 98es

Ri2 - RI3 RIS PSAP
pese eeed 8888 gg £eea Bed 6088

wpace address
SC 88 8888
SC 28 A8ee
SC 88 Beee

reen eak Cosman Quit
Break  nat_count lﬁa’rﬁmer Peek  Nait-states

Figure 4-73. Setting Break Address
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Step

20.

21.

22.

23.

Key Sequence

left, 1, F, F, F,
A, 8, 0, B

RE TURN

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 1s 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 A80B, mnemonic
INCB RHO, #12). In order to do
this, you must change the coantents
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 REfURN. Before execut ion
starts, the cursor moves to the
bot tom of the central window area.
The message "DONE" is displayed when
execut ion is complete.

begin.address 80 8060 end_address geea

target: space [K

string

(Besory_io Screen Fill Conmand) fuit
Compare” Dinplay eXamine Fill soVe reRd Write Load seNd

Figure 4-74, Default Fill Command Display

target: space SC  begin_address 90 0008 end_address

string

[ 8

(e Quit
wry iy Scrm \ sasnd)
Compare Dinplay clm!. nu soVe redd Write Lead seMd

Figure 4-75. Execution of Fill Command
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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 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.

source: space 5C  address

B
—
-

jEiEEsaEREEREREE

EEEEEE
gizEzRIEEREEREEE
jIEEEEEEEREEREEE

-
]

(Menory_in Screen  Display Consand)
Compare Display exanine Fill woVe re

M Wity Load sehd

Figure 4-76. Display with Default Parameters
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Step Key Sequence Commentary

26. RETURN, left, 4

The command remains active as long
RETURN, RETURN

as its name appears inside the

parentheses on the menu line,

S0 a

: space 5C  address 00 BOGR type 889
second return moves the cursor back vource: 8
into the parameter subscreen. Set

|

..................

the type field so that memory is

displayed as disassembled segmented
28001 instructions.

gEEas

~ o

28
geszzsezs

[almd
gEEEaERREais

!

{Nemory_1e Scree slay Comsand)
ware Display eXaatne

Figure 4-77.

Disassembled Memory Display
27. X, right, right, 1,

The eXamine command allows you to
F, Fy, C, RETURN

look at and, if desired, modify the

contents of memory. Like Fill and

Display, it has a private subscreen. source: space 5C  address B8 IFFC type word
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.

CRRENT MW
ADOR CONTENTS  CONTENTS
RIFFC pole (] <T—

(Memory_(o Screen  eXanine Consand) i
Wure Display eXamine Fill soVe reRd Mrite Load 8

t
(L]

Fiqure 4-78. Set-up of eXamine Command



L8/L2T/S

g9-%

Step Key Sequence

28, 5, £, F, <, 0, 8, 1, 8
down

29. up, RETURN

Comment ary

This step replaces the two INCB
instructions at the top of mappable
memory with an unconditional jump to
location segment 00 0018 (opcode
5€E08 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 08 {FFC tupe ward

D —— e o e 1 7 0 B 0

CURRENT — MEW
ADOR  CONTENTS  CONTENTS

®ITC M (S
WOUTE
CF 3 T

Menory s Screen eXanin
n ¢ Conaand) it
e Display eXanine Fill maVe refd Meity Load seMd

Figurev4¢79. Mndificafion of Memﬁry Contents

sowrce: space SC  address 88 {FFC tupe word

——————— e 0 @ 0 2 e

CURRENT  NEM
ADOR  CONTENTS  CONTENTS

O {FFC Ao8B  (SEB8
0 {FTE Wig
0200 %

-

e ————— - ———————
T R A ahandel S d

hewsry.ie Screen aine Cosaand) Quit
Gomare Digplay cx:u‘m Fill moVe rePd Write Load sedd

Figure 4-80. Checking Memory 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 1is 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 correct ed
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.

orce: space SC  address 0@ 1888 count 1080
::mt: space SC  address 0O 8388

e e
e —————— 2 = 2 2 B S LS S

SOURCE TARGET
ADDR CONTENTS ADDR CONTENTS

90 1FFC 8 WiC A8
08 &FD 98
0 oE A
W IFTF 18 9 &7 »

(Remary_ia soare Comsan Quit
Comare Dusplay examine Fill soVe reAd Weite Losd sehd

Figure 4-81. Use of the Compare Command
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Step

31. E

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.

The emulation will run in system -

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
of fset 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.

Mait_states @ Ingtcount 80
ofp space  SC. . . . . Break enables  pulse_b.bresk  status
address B0 8008 segboffset f count 81
unprotect read

e e e oy e e 1 0 0t e e e o e 2 R O

addr menory contents
880 ABES ASER
AB3G ABBE ASHE AGEB

2 5C 9 9009 090 RS8O AGAR AGAR
086 288 AGGR ABB0

350 9 M08 AGee ASED AGER AR
- PG 786D A6 AGBD 9 8066 (a0 0O 08B0  POGe BORR

Figure 4-82. Instruction Step with Next Command
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Step

33. RETURN

34. 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 .

Kait_states @ Inst.count 81

PRI VPP 224 it

o space Break enables pulse.d_break status
address 98 988 seqsoffeet88 8818 count 81

unprotect read systen word instr_fetchl

anesonic
INCB

addr  mesory contents R R R
8003 ASAR ASGB ABAG AGBE  10@A @ABA BABA BABE
ABBB ABEB ASAB ASAB  ACBA BAGA PABA BAeE
2 R R9 RIB RII
SC 90 9800 A0MC AGBA AOGR AGAR  9AAR B4R BARA BAAB
AG8B ABBB ABEB ABAB Bﬂa@gg“:}ggﬂﬂﬂﬂ
3SC 0 908 AGBG AGED AGAB AGGE 88 6884  (PA8
) 88 Bes2  ceee

Figure 4-83. Second Instruction Step

Break enables pulse b break  status
mi:" 08 dase m'n”utsﬂ 8018 count gl "
unprotect d systea  word instrfetc

addr instruction anesonic
8812 ABAE INCB e

addr mesory contents R Rt R R3
600 ABGA RGBS  £CBA @8RG BaBd AeeA
[l 88

250 % 9008 A88A RCSA AGBE ASAO
A886 ABAE AB8B ASEB

350 % 9900 OG0 ASAD AGOA ABAB
888

88 8ee4 (P68

(Execution Screen T Consand)
G Next

Figure 4-84., Runnina to Breakpoint with Go Command
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Step

35.

36.

T

down

Key Sequence

Comment ary

Emulations can also be run from the
frace screen, which disassembles
each instruction before it is exe-
cuted. The instruction which ap-
pears in the center of the screen is
the first to be executed when emula-
tion 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 pumber 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
instruct ion 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 4-85.

‘Use of thé'Tracp 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. '

Mait-states @
status

break
op space Break znahlet"‘sglasig brea a

segtaff
Udress ==p§322ct read systes  word  instrfetchl

addr mesory contents
900§ ABOA RSB ADEE
B30 ABRB ABRR ABOB

S 90 9009 AOAB AGER AR ASAE
B8 ABAB ABEE ASEA

35 00 %08 AGRG ROAB A38A A38A
888

(Execution Screen 6o Cosaand)
) Next

Figure 4-86. Indefinite Emulation with Go Command

Inst.count 81

----- Break enables pulse_b break status
w :53::“ ‘ lea!oflsttsﬂ paie count 81

unprotect read systen  word lnatr.letchl__

addr instruction snesonic
1382 A8e8 !

e

addr semory contents R RI RZ R3
9 8009 /990 AGAD AGER ABBB  14BA 89D 0EAA 888
RGO RBAA ABAB ABAR 3002 B60A 8888

250 90 W00 7GE0 £09B ASER ABBB
G268 888 AGEE ASEA

350 00 9004 860 S8R AGBA AGER
B30 ABBR

--- aadaasd SISISTRESR TSR P e

(Execution Screen Consand)
) . Next

Figure 4-87. Manual Break with NMI Switch
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Step Key Sequence

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

40. REIURN, 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 CIRL R cancels any changes
made since the cursor entered the
field.

The instruction is INC <<00>>
%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.

wenanenl

source: space 5C  address 08 8910

e 0 2 2 0 e

re efaine Cosaand)
Comart” Display. exomine Fill wove reAd brite Load i

Figure 4-88, Insertion of New Instruction

source: space 5C  address B 1888 count 1888
target; space ¢ address B 8888

SOURCE
ADOR  CONTENTS
W 1818 69

“"NN 10 Screen  [papare Conmand) it
huvemuhuehnn nu saVe rehd Weite ““ e

Figure 4-89. Check of Change with Compare Cdm&éga‘
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Step Key Sequence

Comment ary

42. D, RETURN, RETURN Display disassembled memory to show
the new instruction at location
0018.

source: space SC  address 98 0968 tupe oe9

|

ZEEEEERERERER

L1443

EE
§EEE

{Nesory_1o Screen  Qisplay Conmand)

wure Display eXamine Fill soVe reRd Weite Load seNd

Figure 4-90. Display of Change
43, R, P, left, >, >, 1, The added instruction modifies the
RETURN contents of location 0010 each time

it is executed, so it is desirable

to know how they have changed after

Wait_states @ Inst_count 81
each emulation is run. The Z-SCAN
displays the contents of selected et IB:':lhrui ‘tata
locations on the Execution and Trace :m:" :::la;lm g agig' count 81
screens. The monitored addresses , susten word  instr_feichl
are set up by the Peek command on
the Resources screen. Modify the
first of the three addresses to

0010.

(Resources Screen & Consand) o
o Tnst_count m..:.cu::?'" Peek  Hait_states

Figure 4-91. Setting Peek Parameters
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Step Key Sequence

44, €, G

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 @

ofp space
address 08 9088
unprotect

addr instruction
08 9482 688

] addr pesory contents
18w

Break enables i status
* segsoffaetd 8018 count 01 "
read systen word  Inst fetc

o o 0 e 0 o 30 0 0 4 O O =

9610 AGRE AGRB ABRA ABBB
fG88 ABGB AOAB AGEE

25 % 0000 ABAB NBAE ABAE ASEB
ABE6 A298 A0 ABRO

350 90 9080 AGGB ADAB RSB AGAB
N ()

Figure 4-92.

Second Manual Break
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Step Key Sequence

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

47. A, right, 1, RETURN

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.

Inst.count 81

Wait-states @

Break
cnable: ulaig.brul m;::m
segsoffset tou
unprotect read saten word  dataarey <—=

reGiater

(Resources Screen eak Co
saand)
Bredt  Tnat gount dh'rmmr Peek  Mait.states

Figure 4-93., Modification of Break Parameters

Wait.states @ Inst-count B}

" o
enables  pulse_bbred

mﬁ:n mtomngﬂ 818
unprotect read systes  word

reGister
Rl R2 R4 RS

8000 0634
Ri2  R13
8000 peda

Quit

(Resources Screen Comsand)
breah  Instcount oy mnm Peek  Malt.stetes

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 commard.

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 AB1B. 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
nunber.

ait_states § Inst_count B4

- s 0 0 B R

'g Break
0. ... enables  pulse.bbreak  status
N 0 munmﬁe [ 3] count @1

unprotect read systen word datewrey

ol

2
3

[ —
Sturces Screen  reflister Conmand) it
wel Tt count afy reGister  Peek  Nait_states

Figure 4-95., Modification of RO Value

Mait.states § Inst.count GL..._
ace SCSD. . . . Break enables pulsebbreak status
" ::lrm CY mtmmh e :o:at i
unprotect read systen  word  datamreq

- e e

addr instryction m;nnlc :
0 091C Aoee INB R 2
08 982 Alge I8 RW 2

e o
e 0. 2 D B T 08 0

[l adr penor tents
£ 5 o0 WLy Mot ek Aoke houe
698 AG8 AGIB AGGO

25 O 10 AONB AGEB AGEE RO -
7638 ABAG ABA8 AOER

500 0 nome AORS POIE AOIE
A6 ACNE AR AGNE

s e o e
e et b A g

(Esecution Screen Consand) ‘ it
& b Mext . :

Figure 4-96. Triqger Break on Data Read
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Step

Key Sequence

50. R, B, down, left,

51.

RETURN

£, G

5

Commentary

Associated with the bredkpoint 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,

Mitstates § Instcount 01

abled ln-umh status
::mnmﬂa count S1 <==
read mm word datomreq

et sl

—————————— <

reCister
T fa

n P
000 900d esd w WL g’@
R R4 RIS PSAP o
C I % 0008 o
SIS

space addresy
t & 0818
2 o ool
360 0 e
e e
(Reseurces Screen a € w
o Tastcent iy '::Gxn::‘“ Peek  Malt.states

Figure 4-97. Adjusting Pass Counter

Mait-states @ Instcount 01
shpspace SCSO. . . . Break mblt' &lu-uruk status
siress 00 0008 segsoffset count

unprotect read syaten  word  dataareq

Wi Cimtrction mente
LIl

INB  RH® 2
0 W10 Aoes I8 R e

R et
T e e e e e e e e " e - o o - —— = = &

SE t“r unru contents M R R R
ICnn AO8E OB AGGB (709 0AGG 0089 9068
19“““ ”“1 1
250 W 0000 AG6B ABNE ABNE AOEE 0800 0009 9008
Po0E AB98 AGEE AGEE kﬂ' ]

IXnmm nﬁmmm Nt o8
NS PO fene ol 00 M0IC (o1

D

Retura sessage TR) m AT: 004C

,;Y .
Figure 4-98. Break After Multiple Passes



L8/LZ/S

L=y

Step Key Sequence

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

53. E, G

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.

s adée teat
{ i " .“ Benery conteats

150 00 0000 AGNR AGEB AGMR AONE
008 heee

Instcount 81
S

haitstates §

Break '

B s
{

::::o " susten  word  datanreq

e v o o e

reGiater
o]

space address
1 0% el
2 0 oot
I X " W
——————— ‘_-_,_____‘________._______",,,;-,,.---

(Resources Screen Bread Command) buit
s Instceent Ay reGinter  Prek  Mait_atates

Figure 4-99. Selection of Write-Protect Break

Kait_states §
opspace (SO . .. Break disable E#aﬁ)uu status

PR S Y

soffset count S
“&“'ghgu ﬁh susten  word  dataareq
et e————n

- S e e

aér fnstruction nesonic
L] INCB He
W Wi A6 I8 ]

o 2 9 e 1 O

13
=

028 AGER AOMG AORE
L)

—_
-~

bed
wn

350 08 0000 NGRS AGEB AORE A9RE
10 NGRS FSeE A8

———————
Welwasesise IRITE PROTECT BREMCAT: OOIC
lbtcmn“&un b

it i
nzn

|
!

Next

e

Figure 4-100. Break After Violation
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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

Comment ary

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.

-

Maitstates § Inst.count 81

SNBSS S St e o s s et A

Break
mace St‘;- - - %mﬂn ghe-urm stats
Miress 9 0808 {FFA

seqsoffaet count
unprotect read susten  word  datasreq

SR o o el

M
(Resources Screen sk Cossand) Guit
ek It count .s':mn:“ Peek  Malt-states

Figure 4-101. Set-up of Multiple Condition Break
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Step Key Sequence

56.

57.

E, G

I, down

Commentary

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.

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
screen line. . The Peek display shows
that the contents of location 0010
have changed.

Wit-states @ Inst.count 91

ogspace SCSD. . . . Greak enablet lu-Uml
address 00 0008 seg¥offsethd IFFA
unprotect read systen  word

. I & P

udr instruction snesonic
08 {FFC SE88 9918 1((08))19818}
l UIC ]
. SE i l“f nuorv an'

688 AOSB AORE

ZSCI- B8 ABEE ABRO ABOB
f688 ABEE AGEE AOEE

350 00 0000 000 RSB RO9H AGGE
("]

—————.

(Execution Scnn ﬁ Comsand)
Next

Figure 4-102.

Figure 4-103.

st —

status
count
datanreq

Break on Address Match

Data Read Break on Trace Screen



4.8  HOST SYSTEM USE WITH Z8001

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 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



\8/L2/S

9L-%

Step Key Sequence

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

Commentary

The example program that is run in
this part of the tutorial generates
accesses to all six Z8001 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 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.

ar

Figure 4-104.

Instcount 81 .
—— T —————— S

Wait_states B

h:i.b a status
enablet “I:’gh re M

soffset count
:::l systen  word  datawred

.
Mee M b e w8
Rz R R RIS PSP ne D000
000 00 000 M 00 M e

S

S

reCister
R4 RS

e 2 1 S 0 7 i

space address
§f SC e

(Resources Screen neand)
ek lastoouat oy reGieter  Peek  Nalt-states

w—————

Enabling of All mAp Address Sace
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Step Key Sequence

59. H

60. Bootstrap your system

61. Enter, assemble and
image the example
program

Comment ary

Before you can use the Z-SCAN down-
load command, you must have Z8001
program to load. Your host's utili-
ties and support proyruams 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
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
4-106. 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 document ation for more informa-
tion. The program appears with
expanded commentary in Appendix B of
this manual.




IC

16 A
16 E
170
172
176

ITA
ITE
180
182
184
188
18C
J8E

OBJ CODE

0000 €000
8000' 00UY4"
0000 COOY
8000 ' 0044
0000 €000
8000' 005A"
0000 €008
8000 0044!
0000 0000
0000 ...
0000 0000
0000 0000
7600 00' 00!
7D0OC

7D1D

T60E 00! 4y
7600 00' 3C'
7DOE

TD1F

TF12

A9FT

670E 00' 3E"
E604

7D02

A30E

TDOA

E808

2101 ABCD
3D12

3F13

3805 1234
3B37 1234
7602 00' 30"
2124

93E4

29EO

S5TE0 00! 30
3304 FFA6
TFEF

5/27/81

EXAMSEG MODULE

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

INTERNAL

NEW_STATUS_AREA: ! Most entries unusec
RESET ARRAY [ 2 LONG 1 := [ %C000, INIT 1
$REL %0010 ! Privileged instr.
PRIV_VECTOR ARRAY [ 2 LONG ] := [ %CO04, INIT ]I
$REL %0018 ! System call
SC_VECTOR ARRAY [ 2 LONG 1 := [ %C000, BREAKER
$REL %0028 ! Non-Maskable Int.
NMI_VECTOR ARRAY [ 2 LONG 1 := [ %C008, INIT ]

PASS, LAST WORD 0o ! Data and stack are:
NML_STK ARRAY [ 4 WORD 1 := 0
SYS_STK RECORD [ID OLD_FCW WORD OLD_PC LONG] := ¢

GLOBAL INIT PROCEDURE Set up control reg'

1
ENTRY ! and both stacks.
LDA RRO, i NEW_STATUS_AREA|
LDCTL PSAPSEG, RO
LDCTL PSAPOFF, R1
LDA RR14, ISYS_STK + SIZEOF SYS_STK}|
LDA RRO, {NML_STK + SIZEOF NML_STK|
LDCTL NSPSEG, RO
LDCTL  NSPOFF, R1
SC #%12 ! Trap into BREAKER
END INIT
INTERNAL BREAKER PROCEDURE ! Demonstrate bus
ENTRY ! cycle types.
INC R15,#SIZEOF SYS_STK ! Fix up system stacl
BIT 1SYS_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 @RrR1, R3 ! I/0 write
SIN RO,%1234 ! Special I/0 read
SOUT %1234, R3 ! Special I/0 write
FI_: ! Memory op's follow
LDA RR2, | PASS | ! Internal operation
LD R4,@RR2 ! Data read
PUSH @RR14, RY4 ! Stk write
INC @RR14 ! Stk read, stk writ
POP i PASS|,@RR14 ! Stk read, data wri-
LDR LAST, R4 ! Code write
SC #%EF ! Trap sequence
END BREAKER
END EXAMSEG

Figure 4-105. Z8001 Example Program
4-78
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:OPYRIGHT, ZILOG, INC. 1979
All rights reserved.
No part of this software may be copled or used without
the express written consent of ZILOG, INC,.

[HURSDAY, NOVEMBER 1, 1979
}I0 REL 2.2
'DATE 810424
TRIDAY, APRIL 24, 1981
tB;SET TABSIZE=4;EDIT EXAMSEG.S
3
:DIT 2.1
{EW FILE
[NPUT
cXAMSEG MODULE
$SEGMENTED
$SECTION EXAMSEG_P ! Make imaging easy !
$REL %0000
INTERNAL

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

iDIT

QUIT

2Z8000ASM EXAMSEG
78000ASM 2.02 .
’ass 1 complete

0 errors
issembly complete
’IMAGER EXAMSEG.OBJ 0=($=0000 EXAMSEG_P) {0000 0090} E=0044 O0=EXAMSEG
[MAGER 2.0
"E BYTES LOADED
' EXTRACT EXAMSEG
YECORD COUNT = 0001 RECORD LENGTH = 0200 NO. OF BYTES IN LAST RECORD
INTRY POINT = 0044 LOW ADDRESS = 0000 HIGH_ADDRESS = 0080 STACK SIZE
SEGMENTS:
)000 008F

r
3

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

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

Figure 4-106. 78001 Program Creation with RIO

4-79 5/27/81
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Step Key Sequence

62. BREAK

Step Key Sequence

63. M, L, down, E, X, A, M,
'S, E, 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.

target: space SC  segnent W
fiie_name  EXAMSEC

s
ENTRY POINT 9844

M
(Mesary_is Screen Tbad Command) it
Mt Displos eXanine Fill moVe reMd Write Load seMd

Figure 4-107. Loading of 78001 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, left, 0, 0, 9,
0, left, 5, £, 7, 0,
RE TURN

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.

(]
wrce; space N1 address 08 SETR count
:‘um: wpace & address 00 000

e

[, 3

————
(Menary_is Screen

Cs

N it
Comare Dinplay .u..;:‘.'m?“..v. rehd Write Losd sed

Figure 4-108,

Copying Program with moVe
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Step Key Sequence

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

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

Commentary

Set up the PC and FCW so that the
program starts at location 0044 in
system mode. At the same time,
restore RO to its default value.

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.

Instcount 81

Bresk
Slseble glu_urut status
seadeffsetdl 0008 couat 81
red systes  word Inste-fescyl

reGister
MOB

o
4 R
"

[ ]
M2 B3
LN

(Resonrces Scr ter Conmand) Wit
[ T Xm.smt &"':Zum Peek  Mait.states

Figure 4-109, reGister Initialization

Inst_count 81
TR

Break
disable pulse b break statuy
space % 8808 seqtoffaetd 8660 count 8
address read svsten  word  instr_felchl

space address

s

ek Cosmand) Quit
g::«;urciz‘&::z:‘ w.rccmer Peek  Wait.states

Figure 4-110. Set-up of Peek Parameters
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Step Key Sequence

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

68. E, G

Commentary

Finally, set up a bredkpoint 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.

Mait-states Inst_count @1
; space  SC S0 SSNC MO NS Break enables glu.umk status
sdéress 00 0000 seqtoffsetd® 9844 count Bt
wnprotect

;;lr instruction
N 04E T (]
% 044 7600 0008 L0A 1((08) ) 10008

§ addr mesory contents
| i 0 000 0008 0000 900d 9608

i-
1 i
1 8
t§

205 00 3 0000 0004 9000 2008
1900 0000 5000 0000

355 00 00 0000 0000 D000 004
0000 00i0 0000 00

Return_sessane TRIGGER BREAK AT: 9648

(Execution Screen “;.a:;:)"'* ----------------------------- e
, b Next

Ed
~
=
=
=
-
o
&>

&8 gg
LT
5t B
T

i

Figure 4-111. Emulation and Breakpoint
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Step Key Sequence

69. T, 6, down, 1, down

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 poiﬁters have been set
up, changing the displays for the
two stack areas. Notice that when
the LDA instruction is used with a
short of fset address, the low byte
of the address is loaded into both
halves of the long word destination
regiter. This is acceptable because
the low eight bits of the segment
register are ighored. 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 change. The data also
appears in the third Peek area.

~
sjejejujejolnie.

Figure 4-112,

Tracing Initialization Routine
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Step Key Sequence

70. 1, 0, 0, 0, BREAK

71. RETURN, G, target RESET

Commentary

A large number of instructions can
be traced with a single command. Let
the display run for a while and
observe that the program loops,
alternately setting and clearing bit
14 of the FOW to move in and out of
system mode. fracing can be stopped
at any time by entering the terminal
break key. The redisplayed memory
content fields show that the con-
tents 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 through 0006 in response
to the input 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.

u-—'gf:lte%"""*"'“?lnrloulc -------------------- -
Rl ¥
012 N :QW
S e
SoUT L]
LDA ] 1((0))%0838:
LD (ool
PUSH 1]
I ®Ri
PoP :(mmun: [ ]
LOR R
Rssc-iﬂ Rgn R9--R18--R
-~~Rb==-X(---RB---RY-- 11--R12--R13--R
mmmmmmmmma&ﬁ«
uwwmmmmmmn«u
"""""" -Noraal Mode Stack NSP-
TFEF G008

z

dr

SEEREEg
-5y

BEENERaEREyy
- §EEEEEEFEEEEL

27
LR

T
TTH L
!i;

:

Figure 4-113. Trace of Main Routine

Waitstates 8
pituh b
space SC SO SS N eak enable ulse§bre
" o:drm 0% 9008 mlamnh [ 1] count §1
unprotect resd systen  word  inatr_fetcehl

ir (nstruction snesonic
DW T08C LDCTL  PSAPSEG R
8 S F

205 00 0034 0000 9008 9004 [F ¥
9900 9900 0000 009!

355 00 X TI’UMN
EF 0000 0000 0062

(Execution Screen [ Command)
G Next
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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.

Kait-states § Inst_count @1

oy space SCOSSNCOMS Break enadles  pulse_bbreak
sddress 08 9000 mlnllmh (7] ) :;:;:.ll
wprotect r word  instr_fetchi
9.“'“ ;axxtruun fuemlc

00 0048 D

;5 addr memory contents
150 00 0830 (08 19CF 0009 9666

1

F¥ (/X 0008 0000

O -
3

205 w4

il
EE:RE
§ SR
4 &

0000 2000 008 0043
0000 0008 0008 (1 ¥
355 00 03 CO40 0009 9862 1809
TFEF 6028 0009 90€

=2
(BB

E¥cEE

B

i

|
|
!
i
3

i
!
i

Figure 4-115. Trigger Due to Target NMI.

Wait-states Inst_count 81

Break
enabled “lu.l.brm status
data only B9 8844 count §1
wite witen  word  sthareq

(Resources Screen eak Comsand) !
bread  Imtcount w’mum Peek ucn.nn?:‘

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



L8~%

\8/L2/S

Step

74. E, 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.

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.

5/27/81 4-88



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 1is 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 1is
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,
£12, 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 Tahle 5-1.
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Table 5-1. Clock Source Selection

Connection Clock Source
E10 to E11 Internal
E11 to E12 External

n018-:-668
wewn2Sy

Figure 5-1. Clock Jumper Location

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

1. Switch the Z-SCAN power off by toggling 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.

--DANGER--~

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

N
.

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.

=

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

6. 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.

<:>Rsnovs SCREWS
) AND WASHERS

Figure 5-2. Z-SCAN Top Cover Removal

7. Replace the three screws and washers removed in step 3.

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

9. 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.

10. 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.
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5.2.2 Connection of the Emulator Cable

Two emulator cables are shipped with each Z-SCAN. The 40-way cable is used
for 78002 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. If Z-SCAN is not already switched OFF, switch it OFF using the front panel
POWER/OFF switch.

2. Turn the target system OFF.

3. 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 7Z8001. 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.

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

5. 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 ZB00O2 Target System Connections

5.2.3 Checkout of Z-SCAN with Target System

To 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.

2.

Turn on the target system.

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

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

On 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:
o Emulator cable is correctly connected.
o Target system is powered.

e Target clock circuitry is functioning properly.
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e Target clock rate is within 78000 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 Section 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 0Once 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.
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o 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 Maode
Before Monitor

Operating Mode
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
Before Monitor

Operating Mode
After Monitor

NMI NMI Notes
Monitor Monitor The input is iagnored.
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
/8000 CPU in Z-SCAN is reset. All other
Z-SCAN hardware 1is wunaffected. See
Section 7.4 of the Z8000 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 taraget sys-
tem's NMI- input to the Z-SCAN. The
Z8000 CPU in Z-SCAN will respond to an
NMI -. All other Z-SCAN hardware is
unaffected. See Section 7.6 of the
78000 CPU Technical Manual.
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5.4 HARDWARE DESIGN AND DEBUGGING WITH Z-SCAN

The Z-SCAN B0OO 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:

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 additiocnal 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 ZB0OOO 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.

The electrical differences between a Z-SCAN and the Z8000 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: '

e 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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® Bus Loading: Do not attach too many loads directly to the bus signal pins
of the CPU. As a rule of thumb, Z8000 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 Z8000 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 requirements. 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 Z8000 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
Z8000 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

/8000 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 Z8000 CPU Technical Manual (document
#00-2010-C). Zilog's application note A Small 78000 System suggests a
suitable logic desian 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 Z8000 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 reqgister 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 caomponents. 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 %7008
(LDCTL REFRESH,R0) 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 internal op | active active | 3-stated inactive*
- (0000)
refresh internal op | active active active inactive*
(0000) 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 I/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 I/0 ports using operations exactly like those produced
when I/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 (lonag
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 byte
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 I/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 externmal interrupts
supported by the 7Z8000--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 Sectian
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 beina 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 728000 CPU
Technical Manual for further details. The aborted operation is indistingquish-
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 physical
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). I[f 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 distinguish between transactions generated
by the CPU and those generated by an<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>