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WARNING: 

This equipment generates, uses and can radiate 
radio frequency energy and if not installed and 
used in accordance with the instructions manual, 
may cause interference to radio communications. 
As temporarily permitted by regulation, it has not 
been tested for devices pursuant to Subpart J of 
Part 15 of FCC Rules, which are designed to provide 
reasonable protection against such interference. 
Operation of this equipment in a residential area 
is I ikely to cause interference in which case the 
user at his own expense wil I be required to take 
whatever measures may be required to correct the 
interference. 

The fol lowing procedures may help to alleviate the 
Radio or Television Interference Problems: 

1. Reorient the antenna of the receiver receiving 
the interference. 

2. Relocate the equipment causing the interference 
with respect to the receiver (move or change 
relative position). 

3. Reconnect the equipment causing the interference 
into a different outlet so the receiver and the 
equipment are connected to different branch 
circuits. 

4. Remove the equipment from the power source. 

NOTE: 

The user may find the fol lowing booklet prepared 
by the FCC helpful: "How to Identify and Resolve 
Radio-TV Interference Problems". This booklet 
is avail able from the U.S. Printing Office, 
Washington, o.c. 20402. Stock No. 004-000-00345-4. 



PREFACE 

This addendum to the 9508 MicroSystem Emulator Users Manual describes the capa­
bilities, functions and operations of the 8085 Emulator Option. This option 
contains the necessary hardware components to configure the 9508 MicroSystem 
Emu I ator for test Ing/debugging user programs and hardware that are developed to 
support the 8085 Microprocessor chip. This addendum includes procedures for 
instal I ing the optional equipment at the user's site and operating the 9508 
MicroSystem Emulator to exercise the 8085 hardware/software functions. This 
addendum is to be used with, and inserted in back of the 9508 MicroSystem 
Emulator Manual. 

The material in this addendum is up-to-date at the time of publication, but is 
subject to change without notice. 

Copies of this publication and other Millennium publications may be obtained 
from the Millennium sales office or distributor serving your locality. 

RELATED PUBLICATIONS 

Manuals: 

• 9508 MicroSystem Emulator Users Manual 

Application Notes: 

• Diagnostic Programming for Microprocessor Based Systems 

• Guide to Testing Microprocessor Unit Data Sheet 

Data Sheets: 

• Intel® MCS-85m Users Manual 

If you require any assistance on this product, please cal I Mil lennlum Systems 
Customer Service on the tol 1-free, hot-I ine numbers I isted below: 

National (800) 538-9320/9321 

California (800) 661-9231 
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Chapter 1 

INTRODOCTION 

8085 EMULATOR OVERVIEW 

This manual explains the operation of the 8085 Emulator Option for the 9508 
MicroSystem Emulator. 

The 8085 Emulator Option permits the user of 9508 equipment to expand the emula­
tion capability to support microprocessor-based systems that are configured with 
the 8085 microprocessor chip. 

Emulation on the 9508 System is accomplished in real-time processing and al lows 
the user to perform the fol lowing functions: 

• Set Breakpoints for hardware and software 

• Step through user programs 

• Run, display or modify user programs in the unit under test (UUT) 

• Display and alter contents in registers, memory, and 1/0 ports 

• Perform real-time trace and record the events 

• Specify memory mapping and clock modes 

• Display emulation environment 

• Use emu! ator memory to make patches for program ROM 

The 9508 MicroSystem Emulator with the 8085 Emulator Option installed, contains 
two microprocessors as fol lows: 

1. The MC6800 control microprocessor is located on the control processor board 
that drives the 9508 system; it supervises system resources and executes 
commands that control the system processing functions for emulation. 

2. The 8085 microprocessor used in the target system is located on the pod 
interface circuit board inside the Emulator Pod Assembly; it executes the 
users software and activates user hardware functions. The emulator pod con­
tains special circuits that adapt the emulator/microprocessor to operate 
identically to the UUT system microprocessor. 
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INTRODUCTION 

HARDWARE DEBUGGING 

The 8085 Emulator Pod Assembly interfaces with the users unit under test via the 
8085 Probe and Cable Assembly (see figure 1-1). This cable is terminated by a 
40-pin probe that plugs into the microprocessor socket of the unit under test 
(UUT). By replacing the users microprocessor in the UUT with the emulator 
probe, the user can execute UUT programs under the control of the 9508 assembly 
language programs that reside in the fol lowing memory areas: 

9508 Emulator RAM 

UUT RAM 

UUT ROM 

This feature al lows rapid debugging of both UUT hardware and software. Figure 
1-1 shows the 9508 MicroSystem Emulator connected to a UUT. 

SOFTWARE DEBUGGING 

Any 8085 executable object program can be executed/tested using the 9508 
MicroSystem Emulator. Such a program may have been written in 8085 Assembly 
Language and appropriately assembled and I inked at a host software development 
system and then downloaded from the host to reside in the 9508 emulator memory. 
The software system can be tested and debugged by the emulator without inter­
facing to a user hardware system. 

1. The user can make patches to the program using assembly language mnemonics 
for opcodes. The emulator In-Line Assembler wil I automatically translate 
these mnemonics to the machine language used by the target system. 

2. Likewise, the emulator In-Line Disassembler al lows the user to display 
memory using the assembly language mnemonics. 

3. The users software can be debugged using the 9508 memory and emulator, or 
the software can be tested using only the memory in the UUT. 
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INTRODUCTION 

9508 Emulator RAM 
UUT RAM 
UUT ROM 

This feature al lows rapid debugging of both UUT hardware and software. Figure 
1-1 shows the 9508 MicroSystem Emulator conection to a UUT. 

SOFTWARE DEBUGG I NG 

Any ZSOA executable object program can be executed/tested using the 9508 
MicroSystem Emulator. Such a program may have been written in Z80 Assembly 
Language and appropriately assembled and I inked at a host software development 
system and then downloaded from the host to reside in the 9508 emulator memory. 
The software system can be tested and debugged by the emulator without inter­
facing to a user hardware system. 

1. The user can make patches to the program using assembly language mnemo­
nics for opcodes. The emulator In-Line Assembler wi I I automatically 
translate these mnemonics to the machine language used by the target 
sy stern. 

2. Likewise, the In-Line Disassembler al lows the user to display memory 
using the assembly language mnemonics. 

3. The users software can be debugged using the 9508 Memory and emulator, 
or the software can be tested using only the memory in the UUT. 

Figure 1-1. 9508 MicroSystem Emulator Connected iu a Unit Under Test 



INTRODUCTION 

DESCRIPTION OF 8085 EMULATOR OPTION C04PONENTS 

The 8085 Emulator Option contains the fol lowing items which are packaged in a 
kit for installation by the user in his 9508 system hardware. 

• One 8085 Emulator Processor Board (Part No. 13000108) that is to be 
installed in the 9508 chassis to replace the existing emulator 
board. 

• One 8085 Emulator Dependent PROM Board (Part No. 13000236-04) that 
contains BK PROM space for 8085 emulator dependent code. 

• One 8085 Emulator Pod Assembly (Part No. 15000109) that houses one 
printed circuit board containing the 8085 target system micropro­
cessor and interface circuitry. This pod assembly is interfaced to 
the emulator board by two six-foot ribbon cables that are a part of 
the 9508 equipment (*see the note that fol lows). 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 

NOTE 

The two 6-foot ribbon cables with 50-wire and 34-wire 
conductors, respectively, are standard accessory items 
that are supplied with the 9508 system, and therefore 
are not included in the kit. These two cables are 
used to connect the 8085 Emulator Pod Assembly to the 
8085 Emulator Board. 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

• One 8085 Probe and Cable Assembly (Part No. 15000054) that consists 
of the probe tip and a 1.5-foot, 40-conductor ribbon cable. One end 
of the cable connects to the Emulator Pod Assembly; the other end 
terminates in the 40-pin probe tip to interface with the UUT. 

• One Users Manual (Pub I ication No. 87000076) which describes the 
installation and operation procedure for the 8085 Emulator Option. 

Information on how to order the 8085 Emulator Option as a complete package or 
individual parts of the package is presented in Appendix D. 
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INTRODUCTION 

DIFFERENCES IN 8085 EMULATOR VS ON-CHIP FUNCTIONS 

Operating Speed 

The 8085 emulator wil I operate at 3.12 MHz or 5 MHz. The emulator pod adds a 
36-nanosecond delay for accesssing user memory at 5 MHz. 

Jumper connections on the emulator board al low the user to select timing con­
ditions for memory wait states as determined by the users UUT memory. The 
description of these jumper connections is given in Chapter 2. 

Halt Instruction 

If a HALT (HLT) instruction is executed in user mode after the GO command is 
issued, the emulator wi I I halt execution of the users program and wait for an 
interrupt from the UUT. When the interrupt occurs, the users program wil I con­
tinue execution. Halt instructions encountered during execution in the System 
Mode are reported to the user immediately and emulation is stopped. 

Interrupts that are initiated from the console keyboard after a HLT instruction 
has been executed, and no user interrupt has occurred, wi I I terminate the emula­
tion mode. The PCNEXT display for Trace I ine and Status wil I show the address 
of the HLT instruction and the display wil I iridicate the mnemonic for the HLT 
instruction (opcode 76). 

CJ4A Operation 

The HOLD line of the 8085 UUT is active at all times, even when the emulator is 
not executing in a continuous run condition. The HOLD acknowledge signal is 
generated to provide the HOLD request handshake. This feature al lows external 
devices in the UUT to gain control of the bus for OMA cycles or memory refresh, 
even when not emulating the 8085. 

Restart 7.5 Operation 

The users edge-sensitive RST 7.5 is latched when the emulator is not executing 
in a continuous run condition. When execution is resumed, the RST 7.5 signal 
wil I be recognized by the 8085 emulator. This is done to avoid losing 
interrupts while the emulator is not in the continuous run condition. 
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Chapter 2 

INSTALLATION 

GENERAL 

This chapter describes the installation of the 8085 Emulator Option components 
in the 9508 MicroSystem Emulator unit. The installation involves replacing the 
existing components in the card cage with the 8085 Emulator Board and the 8085 
Emulator Dependent PROM Board supplied in the Emulator Option Kit. The existing 
emulator pod assembly and probe cable assembly are also replaced with 
corresponding components from the 8085 Emulator Option Kit. 

Only one emulator board and dependent PROM board may be installed in the card 
cage at a time. For example, if a Z80 type emulator board and its corresponding 
dependent PROM board are presently installed in the 9508 chassis, then both 
boards must be removed and the 8085 boards installed in their place. 

Approximately ten different types of microprocessor emulators are available for 
the 9508. Each type of emulator board interfaces with its corresponding emula­
tor dependent PROM board and pod assembly. These parts contain unique hardware, 
logic and software routines that support a specific type of microprocessor and 
cannot be interchanged with similar components used for other types of emula­
tors. For example, the Z80 or 6800 emulator components wi I I not function with 
the 8085 emulator, or vice versa, and a mismatch could cause damage to the com­
ponents. It is therefore necessary to ensure that al I installed emulator com­
ponents correspond to the type of microprocessor associated with the target 
system. 

UNPACKING AND INSPECTION 

Al I of the hardware items that are necessary for a user to instal I and operate 
the 8085 Emulator Option is contained in a packaged kit. Two printed circuit 
boards are provided to be installed in the 9508 chassis. The emulator pod 
assembly and probe cable are to be connected in the system as described in the 
procedure which fol lows. 

Table D-1 in appendix D contains a I ist of individual parts and assemblies that 
are supplied in the kit. Use this table and the shipping papers to verify that 
a I I i terns are received. 

If the equipment received from the carrier is incomplete or damaged, do not 
instal I the equipment. File a claim with the shipping firm immediately, and 
notify Millennium System's Customer Service department at once. Millennium wil I 
arrange for repair or replacement of the equipment without waiting for settle­
ment of the claim against the carrier. 

If the equipment must be returned to Millennium, attach a tag showing the owner, 
address, serial number, and a description of the failure. The original shipping 
carton and packing material should be reused with the RMA (Returned Material 
Authorization) number prominently displayed. An RMA number can be obtained by 
cal I ing Customer Service on the to I I-free, hot-I ine numbers I isted in the 
Preface. 
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INSTALLATION 

Millennium System's Technical Support Representatives and Customer Engineers are 
avail able to provide consultation and assistance on request. 

MAINTENAOCE AND SERVICE POLICIES 

Unless notified to the contrary, any claims for operations assistance and/or 
service wil I be provided by Millennium Systems, Inc., from its plant in 
Cupertino, California. Should assistance be required, cal I Customer Service. 

SPECIAL ON-BOARD CONNECTIONS 

The 8085 emulator board contains jumper connections that are set by the manufac­
turer to support standard conditions for 8085 emulation processing. These on­
board circuit connections are described in the back of this chapter. Any 
adjustment of these connections, if required for special testing conditions, 
should be accomplished during the instal I ation. 

INSTALLATION PROCEDl.RE 

Before any kind of system testing is performed, the 8085 emulator board and emu­
lator dependent PR0\1 board must be installed in the 9508 chassis. Refer to 
figures 2-1 and 2-2, and perform the fol lowing step-by-step procedures: 

1. Remove power from the 9508 system and the UUT by pressing the POWER ON/OFF 
SW itch. 

2. Loosen the two retaining screws at the rear of the chassis and remove the 
top access cover. 

3. Locate the emulator board in the card cage. It can be identified by the 
name of the microprocessor that is labeled at the top of the board (Z80, 
8080, 6801, etc.). It is located in the fifth slot from the left side of 
the card cage as shown in figure 2-1. 

4. Disconnect the two ribbon cable edge connectors (SLAVE P2 and SLAVE P3) 
from the emulator board. 

5. Using both hands, grasp the release tabs on each side of the emulator board 
and simultaneously pul I out on the tabs so that the board is pulled out of 
its connector. 

6. Remove the emu I ator board from the 9508 and store. 

7. Insert the 8085 emu I ator board into the same slot of the card cage and 
simultaneously push down with both hands until it is fully seated. 
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INSTALLATION 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* 
* 
* 
* 
* 

CAUTION 

Be careful not to damage the ribbon cable connectors 
when instal I ing the emulator board. 

* 
* 
* 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

8. Connect the two ribbon cab I e connectors CS I ave P2 and P3) onto the P2 and 
P3 mating edge connectors on the emulator board. Fold and route the ribbon 
cables carefully through the horizontal slot at the rear of the chassis. 
The cables must be positioned flat against the slot to avoid interference 
when the top access cover is in sta I I ed. 

RETAINING SCREWS FOR 
TOP ACCESS COVER 

EMULATOR DEPENDENT 
PROM BCARD 

OPTIONAL BK RAM 
EXPANSION MODULE 
(CARD CAGE SLOT 6) 

EMULATOR BOARD 
(CARD CAGE SLOT 5) 

Figure 2-1. Location of Emulator Board and Emulator Dependent PR04 Board 
in 9508 Chassis 
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INSTALLATION 

* * * * * * * * * * * * * * * * * * * * * * * 
* * 
* 
* 
* 
* 
* 
* 

WARNING * 
* 

lnstal I ing the cables incorrectly may * 
result in damage to the emulator board * 
or the pod. * 

0-CONDUCTOR CABLE 

4-CONDUCTOR 
ABLE 

EMULATOR BOARD 
(COMPONENT SIDE) 

* 

P3 CONNECTOR 
MATCHING 
DESIGNATORS 

40-CONDUCTORCABLE 

2-4 

OLOR TRACE 

EMULATOR PROBE 

PIN 1 

P1 CONNECTOR 
MATCHING 
DESIGNATORS 

Figure 2-2. Connecting the 8085 Emula1or Pod 

TWO CABLES SUPPLIED 
WITH 9508 EQUIPMENT 

P2 CONNECTOR 
MATCHING 
DESIGNATORS 
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INSTALLATION 

1 O. I nstal I the top access cover and tighten the two retaining screws at rear of 
the chassis. 

* * * * * * * * * * * ~ * * * * * * * * * * * * * * * 
* 
* 
* 

CAUTION 

* The top access cover must be replaced to 
* provide proper air circulation before AC 
* power is applied. Ensure that the top 
* access cover is properly secured. The 
* buildup of heat due to improper air flow 
* wil I result if the top cover is not 
* secured. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * 

11. Disconnect the existing emu I ator pod from the emu I ator cab I es and connect 
the 8085 emu! ator pod. Match the 34-Pin and 50-Pin socket designators on 
the pod with the corresponding designators on the cables and connect the 
cables. 

12. Connect the emulator probe cable with attached probe to edge connector Pl on 
the emulator pod. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * 

CAUTION 

If the pod is plugged in incorrectly, it could 
damage the pod or the emu! ator board. 

* 
* 
* 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * 

13. Remove the 8085 microprocessor from the UUT socket and plug the emulator 
probe tip into the microprocessor socket. Make sure that pin 1 of the 
socket is aligned with pin 1 of the probe tip. 

14. After checking al I connections, turn on power to the 9508 and UUT. 
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INSTALLATION 

OPTIONAL USER CIRCUIT CONNECTIONS 

The emulator board contains two jumper connections shown in figure 2-3, that can 
be modified by the user for the fol lowing test conditions: 

Memory Wait States 

MEM 
DEBUG 

Memory Wait States 
Debug Wait States 

The setting for Memory Wait States (MEM 0-2), while the emulator is accessing 
memory in the 9508, is determined by the read access cycle of the memory con­
tained on the emulator. The 8085 emulator wi I I operate at 3.12 MHz, or at 5 
MHz, which causes an additional 36 nsec delay of memory access time for the pod 
interface. 

Table 2-1 shows the location of jumper connections to achieve the various wait 
states for 3.12 MHz and 5 MHz operation. 

No wait state is required when the emulator is operating at 3.12 MHz. To 
operate at higher frequencies, to 2 wait states may be required. 

The 8085 emulator is designed to operate at 5 MHz, and during emulation, addi­
tional propagation delays are inserted as shown in table 2-1. When the 8085 
emulator is shipped from the factory, the MEM jumper is set for MEM 1 location, 
which provides 1 wait state. 

If the emulator option is already installed, the power must be removed from the 
9508 equipment and UUT before changing the circuit connections. The require­
ments for the UUT clock generator are presented in Chapter 3 of this addendum. 
Further information is provided in the Intel MCS-85 Users Manual I isted in the 
Preface. 

Debug Wait States 

The Debug Wait States insert wait states for al I instrucitons, either in the UUT 
or from the 9508 RAM. 

The setting of Debug Wait States (DEBUG 0-2) is determined by the read access 
cycle of the emulator and UUT memory and is shown in table 2-1. The factory 
setting for the DEBUG Wait State is DEBUG O. 
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Table 2-1. Jumper Settings tor Wait States 

Number Access Time 
of (Worst Case) Jumper Locations 

Wait 
States Memory DEBUG 

5 MHz 3.12 MHz Units Access Access 

0 12 172 nsec MEMO *DEBUG 0 

1 212 492 nsec *MEM1 DEBUG 1 

2 41 .2 812 nsec MEM2 DEBUG 2 

*Indicates factory settings 
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2-8 

8085 EMULATOR BOARD 
COMPONENT SIDE 

Figure 2-3. Loca~ion of On-Board Jumpers 
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Chapter 3 

Fl.JtCTIONAL DESCRIPTION 

GENERAL 

When the 9508 MicroSystem Emulator unit is powered on or reset, the 8085 becomes 
reset, and is initialized to a useable state. The emulator is control led by the 
master microprocessor in the 9508 MicroSystem Emulator. During the execution of 
user programs, the emulator runs at ful I speed until a breakpoint Is encoun­
tered, or a command is issued frorn the console, thereby causing the emulator to 
become paused. 

The emulator power interface is +5V (TTL> level. MOS level is not supported. 
Except for the electrical and timing differences indicated in Appendix A, there 
are only a few cases where the 8085 emulator is functionally different from the 
users 8085 microprocessor in the UUT. These differences are associated with 
(1) the execution of a Halt (HLT) instruction after the GO command is issued, 
(2) interrupts initiated from the console keyboard after a HLT instruction has 
been executed, and (3) the state of the HOLD line which is held active at all 
times. These conditions are described in Chapter 1 of this addendum (see 
Differences in 8085 Emulator and On-Chip Functions). 

OPERATING COOCEPT 

Circuits in the interface pod assembly reconstruct the internal 8085 functions 
so that the emulator can be used to select, examine and operate the CPU functions 
in a real-time test environment. Primary functions of the CPU are: 

1. To fetch instructions from memory in a sequential manner until instructed 
otherwise. 

2. To perform the operation cal led out by the instruction. 

3. To control the execution of the instruction. 

4. To monitor and control the remaining elements of the system. 

5. To control the flow of data throughout the system. 

The emulator al lows the user to manipulate CPU functions to select the serial 
1/0 control, examine registers, change the register contents, and transfer data. 
The emulator can al so trace the execution of individual instructions and record 
status for the resulting operations. 
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FUtCTIONAL DESCRIPTION 

8085 INSTROCTIONS 

The 8085 instruction set summary is presented in Appendix C. These instructions 
are classified into five different groups as fol lows: 

1. Data Transfer Group 

2. Arithmetic Group 

3. Logical Group 

4. Branch Group 

5. Stack, 1/0 and Machine Control Group 

The 8085 emulator executes al I legal opcodes only. II legal opcodes are not 
detected. Each instruction, upon execution, wil I cause the CPU to perform a 
unique type of response to manipulate and control the processing and transfer of 
data. 

8085 CPU CHARACTERISTICS 

The 8085 Microprocessor Is an 8-bit, paral lei central processor unit that is 
driven by +5 volts. Like most microprocessors, the 8085 architecture is orga­
nized around its internal registers, input controls, 1/0 controls, and internal 
buses. Registers are used to store data, point to addresses, store constants 
and perform add and subtract functions, etc. 

The serial I /0 port is control I ed by the Ser I al Input Data (SID) and Seri al 
Output Data (SOD) I Ines. Input data on the SID I lne Is transferred when the 
Read Interrupt Mask CRIM) instruction is executed. The output data, SOD I ine is 
set or reset as specified by the Set Interrupt Mast (SIM) l,nstruction. 

The 8085 uses a multiplexed address and data bus. The address is divided bet­
ween the higher 8-bit Address Bus and the lower 8-bit Address/Data Bus. During 
the first cycle, the upper 8 bits for the address are transferred while the 
lower 8 bits are latched into the peripherals. 

Additional 8085 features include an Internal clock generator, three maskable, 
Restart Interrupts CRST 5.5, RST 6.5 and RST 7.5), and one nonmaskable (TRAP) 
Interrupt. Additionally, an Interrupt Request (INTR) Input I lne and Interrupt 
Acknowledge CINTA) output I ine are used to communicate with off-chip 
peripherals. 
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FUOCTIONAL DESCRIPTION 

8085 CPU CHARACTERISTICS (Continued) 

Complete details of the 8085 Microprocessor features are described in the Intel 
MCS-85 User's Manual which is I isted in the Preface. 

EMULATOR OPERATING MODES 

The 8085 Emulator Option employs two modes of operation: System Mode and User 
Mode. The emu I ator operating mode is se I ected by entering the EMUL command at 
the console keyboard. The emu I ator detaul ts to System Mode whenever a system 
reset occurs. The command is entered as fol I ows: 

EM) ul 

where: the input parameters, u and s indicate the fol lowing conditions: 

s = System Mode is selected for emulation 

u = User Mode is selected tor emulation 

User Mode Function 

The User Mode selects the UUT resources tor processor clock and memory, or 
memory can be mapped by the emu I ator. In User Mode, the debug access wait sta­
tes may be inserted to propagate delays according to jumper settings on top of 
the emulator board as described in table 2-1 of Chapter 2 in this addendum. The 
User Mode operates at 3.12 MHz with no wait states required. If higher frequen­
cies are used, one to two wait states may be required. Refer to table 2-1 for 
detai Is. 

System Mode Function 

The System Mode selects the emulator resources tor clock and memory. Therefore, 
al I user programs must reside in the emulator RAM. In System Mode, the emulator 
operates at 3.12 '~Hz without propagation delays. The 8085 Emu! ator is designed 
to operate at 5 MHz, and during emulation, memory access wait states may be 
inserted as shown in table 2-1. 
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FUtCTIONAL DESCRIPTION 

UUT CLOCK REQUIREMENTS 

Power and clock fault conditions are detected and reported as an emulator fault. 
The 8085 microprocessor has an internal clock generator. The inputs to the 
clock may be a crystal, resistor and capacitor, or a TTL signal as shown in 
figure 3-1. 

Listed below are the operating characteristics of the clock oscillator located 
on the emulator probe. Refer to the Intel MCS-85 User's Manual and/or supple­
ment for a detailed explanation of the fol lowing specifications. 

Crystal Mode 

Frequency, maximum 
Frequency, typical 
Connections 

R-C Mode 

Time constant, maximum 
Connections 

External Input Mode 

Probe Input Character­
istics at X1 
Connections 

10.0 MHz (Paral lei Resonant) 
6.25 MHz 
See figure 3-1a. 

3 MHz operational (R = 1 OK, C = 20pF) 
See figure 3-1b. 

One TTL input 
(X2 should not be connected) 
See figure 3-1c. 
The timing requirement for t 0 ff 
must be >40 nsec as shown 
in figure 3-1d. 

8085 EMULATOR DEPENDENT C<M4ANDS 

The 8085 emulator dependent commands initiate and control emulation processing 
for unique characteristics of the 8085 microprocessor used in the target system. 
These characteristics are established by the CPU architecture and chip design 
features which include the fol lowing: 

• CPU Instruction Set Mnemonics and Opcodes 

• CPU Register Identification and Functions 

• 1/0 Port Configuration and Control 

• CPU External System Controls 
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FUNCTIONAL ll:SCR I PTI ON 

EMULATOR PLUG UUT CIRCUIT 

X
X

2

1
: ~

2

1 
___ L' ~ 100 MHz(MAX ) _ _ _ l T 6.25 MHz (NOMINAL) 

...l.. ...L 20pf 
20pf 'i 'T' LOAD CAPACITANCE 

a. Crystal Mode Connections rh rh 

EMULATOR PLUG UUT CIRCUIT 

10K 

20pf 

b. R- C Mode Connections 

EMULATOR PLUG External Source 

:: ◄:----tQ::::::-N-_-C-. ----- TTL O UTPUT 

c. External Input Mode Connections 

1-4--- ton ____..,. .__ 1ott 

d . External Input Mode Timing Requirements 

Figure 3-1. External Connections and Timing for 8085 UUT 
Con1rol Probe Osc i 11 ator 

7602 
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FUtCTIONAL DESCRIPTION 

8085 EMULATOR DEPENDENT C04MANDS (Continued) 

The 9508 MicroSystem Emulator employs 28 basic commands for system operations. 
Several of these basic commands, as fol lows, are configured by the software to 
control emul atlon processing for unique 8085 chip functions: 

COMMAND NAME MINIMUM ENTRY 

ASM A)sm 

DISM DI> sm 

DRT DR)t 

DUv1P D)ump 

RESET RES)et 

REG REG 

REGBRK REGB)rk 

STATUS S)tatus 

PORT P)ort 

C04MAND DESCRIPTION 

The use of these commands for 8085 emulation processing is described· In sub­
sequent paragraphs. 
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FUNCTIONAL DESCRIPTION 

ASM Qnnand 

The A)sm command is used to modify instructions and data in memory. The 8085 
Instruction Set mnemonics and syntax described in appendix C, can be specified 
in the input instead of the hexadecimal opcode. The operand value for addresses 
and data can only be set in hexadecimal values. 

The fol lowing example indicates input requirements for modifying instructions 
using the ASM command, where the Bias W register= 100, and addressing modes are 
included to emphasize the assignment of bytes per instruction: 

A>sm w 

W+OOOO ORA B (Register) 

W+0001 LDA W15 (Direct) 

W+0004 MVI B, lO (Immediate) 

W+0006 LXI H, 2000 ( I mmed i ate) 

W+0009 MOV A, M <Register Indirect) 

W+OOOA DCR B (Register) 

W+OOOB JNZ W6 (Direct) 

W+OOOE (Direct) 

For this example, the user types Asm W to assemble at location W (address of 
Bias W Register). The system responds with the prompt address of W+OOOO. The 
user types ORAB (carriage return). The system calculates and enters the 
required hexadecimal value of the instruction at location W+OOOO. The system 
then calculates the address of the next instruction location, W+0001, and 
prompts the user for input. This interactive sequence is repeated until the 
user terminates the sequence with a nul I I ine (carriage return) or control Z 
input. 

The fol lowing example indicates input requirements for modifying data in memory 
by reserving space at specific locations: 

A>sm 1000 

1000 BLOCK 15 
1 OOF BYTE OF 1 
1010 WORD OFWIO 
1012 

(Reserve 15 decimal bytes of storage) 
(Reserve 1 byte. Place F1 in BYTE location.) 
(Reserve 2 bytes. Place W10(=0110) in WORD location) 
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FUNCTIONAL DESCRIPTION 

ASM Conlnand (Continued) 

For this example, the user types Asm 1000 to establish the starting address 
where the assembly wi I I occur. The system responds with the prompt address of 
1000. The user enters BLOCK 15. The system calculates and reserves 15 decimal 
bytes of storage at location 1000. The system then calculates the address of 
the next storage location, lOOF, and prompts the user for input. This interac­
tive sequence is repeated unti I the user terminates the sequence with a nul I 
I ine (carriage return) or control Z input. 

Two types of error conditions, recovery and non-recovery, may occur in the input 
I ine. The recovery type errors, such as, **INVALID OPERATION** and **INVALID 
OPERANDS**, etc. are discarded, and the user is reprompted to enter the correct 
input using the same address location that was given for the invalid entry. 

The non-recovery type errors, such as, **ERROR 14**, **ERROR 12**, **ERROR 11**, 
etc. wi I I make it necessary for the user to specify a different address (error 
#11, #14), or use a val id CPU operating mode to make memory available (error 
#12). 
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FUNCTIONAL DESCRIPTION 

DISM Conwnan d 

The Dl)sm command translates hexadecimal memory data to an assembled mnemonic 
I ine form. The 8085 Instruction Set mnemonics are used in the display format. 
Areas of memory that are unrecognizable in the form of instruction mnemonics are 
displayed as question marks (e.g. ???=). The fol lowing example indicates the 
output display for data that was assembled by the A)sm command: 

DI )sm w WO 

ADDR OBJECT INSTRUCTION 

W+OOOO BO ORA B 

W+0001 3A 1 5 01 LOA W+0015 

W+0004 06 10 MVI B, 10 

W+0006 21 00 20 LXI H, W+1FOO 

W+0009 7E MOV · A, M 

W+OOOA 05 OCR B 

W+OOOB C2 06 01 JNZ W+0006 

The fol lowing example indicates the result of executing the program. The ESC 
key can be used to stop emulation. 

GOW STEP 7 TRACE ALL 

LOC MNEM OPERAND EFADDR A SZAPC BC DE HL SP PCNEXT 

W+OOOO ORA B 
W+OOOl LOA W+0015 
W+0004 MVI B,10 
W+0006 LXI H,W+1FOO 
W+0009 MOV . A,M W+1FOO 
W+OOOA OCR B 

LOC MNEM OPERAND EFADDR 
W+OOOB JNZ W+0006 
STEP COUNT COMPLETE 
EMULATION STOPPED 

00 01010 0000 0000 0000 0000 W+0001 
20 01010 0000 0000 0000 0000 W+0004 
20 01010 1000 0000 0000 0000 W+0006 
20 01010 1000 0000 2000 0000 W+0009 
00 01010 1000 0000 2000 0000 W+OOOA 
00 00010 OFOO 0000 2000 0000 W+OOOB 
A SZAPC BC DE HL SP PCNEXT 
00 00010 OFOO 0000 2000 0000 W+0006 

3-9 



FUNCTIONAL DESCRIPTION 

ORT Conrnand 

The DR)t command displays data captured in the real time trace buffer. The 
hexadecimal opcode is disassembled for bytes of instruction fetches and the 
mnemonic opcode is presented in the display. The fol lowing example shows the 
8085 format for the trace buffer display: 

DR)t 

LOC DATA BUS 7 CL I PS 0 INSTRUCTION DATA 

W+OOOO BO MRF 0000 0000 ORA B 

W+OOOl 3A MRF 0000 0000 LOA W+0015 20 

W+0002 1 5 MR 0000 0000 

W+0003 01 MR 0000 0000 

W+0015 20 MR 0000 0000 

W+0004 06 MRF 0000 0000 MV I B, 1 0 

W+0005 1 0 MR 0000 0000 

W+0006 21 MRF 0000 0000 LXI H, W+1 FOO 

W+0007 00 MR 0000 0000 

W+0008 20 MR 0000 0000 

W+0009 7E MRF 0000 0000 MOY A, M 00 

W+1FOO 00 MR 0000 0000 

W+OOOA 05 MRF 0000 0000 OCR B 

W+OOOB C2 MRF 0000 0000 JNZ W+0006 

W+OOOC 06 MR 0000 0000 

W+OOOD 01 MR 0000 0000 
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FUNCTIONAL DESCRIPTION 

DUMP Conrnand 

The D)ump command displays memory contents in hexadecimal and ASCII format. The 
di sp I ay of data that was assernb I ed using the A) sm command is presented in the 
fol lowing example: 

D>ump 1000 1012 

ADDR = 0 2 3 4 5 6 7 

1000 = 84 A3 AO 81 20 81 01 04 

1010 = A7 F2 80 01 A5 85 81 35 

8 9 A 8 C D E F 

0 5 00 81 81 1 0 81 01 F 1 

81 01 04 10 24 81 04 01 

ASC 11 

• • • • • • • • ••••••• 

•••••••• 5 •••• $ ••• 
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FUNCTIONAL DESffilPTION 

RESET Qmnand 

The RES)et command performs a simulated reset of al I the control registers of 
the emulated chip as wel I as actually providing a reset to the chip input. The 
next GO command wi I I then function as though a reset was actually applied to the 
chip, as far as execution of programs is concerned. To attain a real reset con­
dition during execution of the user program, the reset must come from the user 
hardware. 

When the RES)et command is issued at the keyboard console, the PC NEXT register 
is reset to 0000. If the reset is user initiated, all the registers are reset, 
i.e.: 
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A 

00 

SZACP 

00000 

BC 

0000 

DE 

0000 

HL 

0000 

SP 

0000 

PCNEXT 

0000 



FUtCTIONAL DESCRIPTION 

REG and REGBRK Commands 

REG Command. The REG command is used to examine and optionally, to modify the 
internal registers of the 8085 microprocessor. The syntax of the REG command 
is: 

REG [parameter! 

where parameter entry is defined in the I ist which fol lows: 

The fol lowing I ist describes standard register names, flags, response values, 
and other conditions associated with the parameter when the REG or REGBRK com­
mand is issued. The effectivity for REG and/or REGBRK is indicated in the X 
column. Unique parameters that are effective for the REGBRK command only are 
presented at the end of the I ist. 

If no parameter is specified in the command entry, the system wil I default to 
the first parameter (Register A, Accumulator). The REG command interacts with 
the user in the same manner as the EXAM command. 

LI ST OF PARAMETERS FOR REG AND REGBRK COMMAND 

EFFECTIVITY 
PARAMETER REG REG BRK DESCRIPTION ALLOWED VALUE 

A X X A Register (Accumulator) Hex Byte 

s X X Sign Flag Bit 0, 1 Bit 

z X X Zero Flag Bit 0, 1 Bit 

AC X X Aux i I i ary Carry Flag Bit 0, 1 Bit 

p X X Parity Flag Bit 0, 1 Bit 

CY X X Carry Flag Bit 0, 1 Bit 

B X X B Register (Accumulator) Hex Byte 

C X X C Register Hex Byte 

D X X D Register Hex Byte 

E X X E Register Hex Byte 

H X X H Register Hex Byte 

L X X L Register Hex Byte 

SP X X Stack Pointer Register Address 

PC X Program Counter (Points to Address 
I ocat ion bf the next 
instruction) 
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FUOCTIONAL DESCRIPTION 

REG, REGBRK ·<Cont-I nued> 

REGBRK Command. The REGB)rk command is used to define a register breakpoint as 
determined by one to eight test conditions involving specific registers. The 
break occurs only when al I conditions are true. The emulator operates in a 
SINGLE STEP MODE whenever a REGBRK condition has been established. The syntax 
of the REGB)rk command is: 

REGB>rk !clear! !condition 1 ••• !condition 81 ••• I 

where parameters for: 

CI ear = CI ear current conditions. If this parameter 
is not specified, any new conditions, 1 ••• 8 
wil I be appended to the existing breakpoint 
conditions. 

Condition= The parameters for conditions 1 through 8 
are associated with the Register-Relations value 
that is specified with the register name to 
establish when or where the break is to occur. 
If no parameters are specified, the current 
register breakpoint conditions are displayed. 

For al I re~isters, the relation values are shown below. Note that a period is 
used as a delimiter in front of, and after the specified value. 

REGISTER RELATION VALUE 

• EQ. 

• NE. 

• LT • 

• ULT~ 

• GT. 

• UGT. 

• LE. 

• ULE. 

• GE. 

• UGE. 
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DESCRIPTION 

Equal 

Not equal 

Two's complement - Less Than 

Unsigned - Less Than 

Two's complement - Less Than 

Unsigned - Greater Than 

Two's complement - Less Than or Equal 

Unsigned - Less Than or Equal 

Two's complement - Greater Than or Equal 

Unsigned - Greater Than or Equal 



FUNCTIONAL CESCRIPTION 

REG, REGBRK <Con-ttnued> 

Since the same register name can appear In more than one break condition, a 
range of values can be establ !shed. For example, the entry of register name, 
PC and register relation value, .UGE. Is entered as follows: 

REGBR PC.UGE.100 PC.ULE.lFF 

This command entry wil I cause a break to occur whenever the Program Counter is 
positioned between the range of 100 and lFF. 
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FUNCTIONAL DESCRIPTION 

STATUS Command 

The S)tatus command is used to query and display the current status of the emu­
lator test environment and/or CPU dependent register and test conditions for the 
8085 microprocessor. 

The syntax of the STATUS command is: 

S )tatus I parameter I 

where the parameter entry is one of the fol lowing: 

E)nv - Display only the emulation test environment information 

R)eg - Display only the CPU dependent register information 

If no parameter is specified, the system wil I display both the emulator test 
environment and the CPU dependent register information. 

The emulation test environment information is standard regardless of the 
microprocessor type and includes the fol lowing testing conditions: 

• Name of Processor Version • Emulator State: 

• Bias Setting --Paused 

• Mapping Information --Address Specified in 
Go Encountered 

• Event Definitions --Faulted 

• Real-Time Trace Qualification --Single Cycle Completed 

• Trigger and Breakpoint Definitions --Memory Write Failure 

• Register Break Definition 

The 8085 CPU dependent test conditions consist of data, flags and test criteria 
as defined in subsequent paragraphs. 

The information displayed for the STATUS· REG command is formatted as fol lows: 

PROCESSOR= 8085 V1.0· 

LOC 
0000 
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MNEM OPERAND EFADDR 
ORA D 

A SZAPC BC DE HL SP 
00 00000 0000 0000 0000 0000 

PCNEXT 
0000 



FUNCTIONAL DESCRIPTION 

STATUS <Continued) 

The effective address is displayed whenever an indirect-HL memory reference 
occurs CM operand or PCHL instruction). As in the Z80 display, the status 
flags, sign CS), zero CZ), auxiliary carry (A), parity (P) and carry CC) are 
displayed as bits, rather than a hex byte, and are individually labeled. Al so, 
the registers are displayed in pairs. The 8085 Trace Line and STATUS REG 
display are identical. 

The information presented in the various data fields of the STAT REG display 
presents the fol lowing status conditions. The al lowed values for each STAT REG 
data field are described in the List of Parameters for REG and REGBRK command. 

DESCRIPTION OF DATA FIELDS DISPLAYED FOR STATUS REG COMMAND 

MNEMON IC 

LOC 

MNEM 

OPERAND 

EFADDR 

A 

SZAPC 

BC 

DE 

HL 

SP 

PCNEXT 

DESCRIPTION 

Address of the last instruction executed 

Instruction Mnemonic 

Operand of the last instruction executed 

Effective Address (displayed when lndirect-HL Memory 
Reference occurs) 

Register A Contents 

Flag Register Status Bit Settings, 
where: 

S = Sign Flag Bit 
Z = Zero Flag Bit 
A = Auxiliary Carry Flag Bit 
P = Parity Flag Bit 
C = Carry Flag Bit 

Register Pair, BC Contents 

Register Pair, DE Contents 

Register Pair, HL Contents 

Stack Pointer Contents 

Address of Next Instruction Fetch 
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FUNCTIONAL DESCRIPTION 

PORT umnand 

The P)ort command is used to read data from, or write data to an 1/0 device in 
the 8085 unit under test and is only used in the emulator user mode. 

The syntax of the PORT command is as fol lows: 

P)or~ addr lhhl IRepl 

where: 

3-18 

addr = Val id port address for 8085 which is a hexadecimal number 
ranging from OOH through FFH. The address is initialized to 
zero by the RESEt switch. 

hh = Hexadecimal Data. If this parameter is used, the data hh is 
written to the port. If this parameter is omitted, a read 
from the port occurs. 

rep = Repeat parameter which causes the emulator to repeat the read 
or write operation until the user aborts the process with an 
ESCAPE. 
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Chap-ter 4 

OPERATION 

GENERAL 

The 9508 MicroSystem Emulator Manual describes al I system commands and includes 
general operating procedures for the system. This chapter describes unique 
system operations for the 8085 Emulator Option as related to the design charac­
teristics and operating conditions for the 8085 microprocessor chip. 

The 8085 Emulator hardware components must have been installed, connected and 
checked out for emulation as described in Chapter 2 of this addendum. Operation 
of the 8085 Emulator Option involves the fol lowing types of user activity: 

• Initializing the emulator system 

• Downloading the users program from host computer system to the emulator 
system via the communication I Ink 

• Displaying microprocessor status and modifying the content of internal 
CPU registers using the STATUS and REG commands 

• Examining and modifying CPU instructions in memory by using the DISM and 
the ASM commands 

• Setting register breakpoint and displaying the trace buffer contents 
using the REGBRK and ORT commands 

• Up.I oad ing the debugged program from the emulator to the host computer 
system via the communications I Ink. 

IN IT IALI ZAT I ON 

The 9508 system can be initial !zed from a cold start by operating the POWER 
switch or by restarting system operations with the RESET switch. Refer to the 
lnstal I ation and Checkout Procedure in Chapter 3 of the 9508 MicroSystem 
Emulator Manual. This procedure describes the 9508 self test diagnostic, system 
initial izatlon and error conditions associated with the startup. Use the 
fol lowing procedure to power up the system from a cold start: 

1. Turn on the power switch at the display terminal. 

a. On the 9501 Terminal, a bel I wil I beep within 1 second 
to indicate power is on. 
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OPERATION 

INITIALIZATION (Continued) 

b. After a few seconds, the cursor wil I appear in the upper left-hand 
corner of the screen. At this time, the operator can adjust the 
contrast to obtain the desired bril I iance for the screen. 

2. Turn on the POWER switch at the 9508 MicroSystem ~mulator. 

a. The system wil I perform a self test and initialization process. 
It no errors are present during start up, a message is displayed, 
ending with the prompt character as shown in the 8085 Emulator 
Start Up Message example presented below. 

b. If an error condition is encountered during start up, the tot lowing 
message is displayed: 

** System Error xx** 
continue Y or N? 

where: xx is an error code number that is described in Chapter 3 of 
the 9508 MicroSystem Emulator Manual. 

The query, Y or N?, al tows the user to specify Yes to continue 
the self test program by overriding the error condition, or No to 
stop the program. The description of user action for responding to 
the query is presented in Chapter 3 of the 9508 MicroSystem Emulator 
Manua I. 

8085 EMULATOR START UP MESSAGE 

9508 READY VER xx 
(Where xx equals software revision level.) 

PROCESSOR=8085 VXX 
W=OOOO X=OOOO Y=OOOO Z=OOOO 
MAPPED RAM 1 START=OOOO END-1FFF 
EVent Address Data Bus 7 CLIPS 0 TRig Pass cnt Delay cnt 

1 = OFF =OFF Al I 
2 = OFF =OFF Al I 

BReak T1=Dsbl T2=Dsbl 

LOC MNEM OPERAND EFADDR 
0000 ORA D 

REGBRK CONDITIONS: 

SYSTEM MODE 
D> 
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xxxx xxxx 1 0 E1 
xxxx xxxx 2 0 E2 

Count= 0 MS Qual=ALL 

A SZAPC BC DE HL SP 
00 00000 0000 0000 0000 0000 

0 MS 
0 MS 

PCNEXT 
0000 

TMode SEL TRIG 
T1 IND T1 
T2 IND T2 



OPERATION 

INITIALIZATION (Continued) 

The emulator start up message contains 12 I ines of information which presents 
the standard emulator test environment (I ines 1-8) and CPU dependent test con­
ditions (I ines 9-12). 

The abbreviations used for the standard emu I ator test environment ( I i nes 1-8) 
are described in Chapter 8 of the 9508 MicroSystem Users Manual which defines 
the contents displayed for each I ine of information. 

The abbreviations used for the 8085 CPU dependent test conditions (I ines 9-14) 
are described in Chapter 3 of this addendum (see description of STATUS REG 
command). 

DOWNLOADING USERS PROGRAM FRCJ4 HOST 

Details of intersystem communication for downloading and uploading data between 
the emulator and host system is described in Chapter 6 of the 9508 MicroSystem 
Emulator Manual. Refer to this information which presents procedures for the 
fol lowing coverage. 

• Communication Link Protocol (Electrical, ACK/NAK, None) 

• Data Block Characteristics <TEKHEX, Binary Formats) 

• Channel Characteristics (Hal f/Ful I Duplex; Parity Designation, None, 
odd, even; Baud Rate) 

• Details of Message Block Formats 

• Use of RHEX/WHEX commands for upload/download operation with description 
of defaults and error conditions 

After the download operation is completed, the communications I ink can be 
disconnected from the host system and the emulation processing can be conducted 
at the emulator in a stand-alone mode. 

COtFIGURING EMULATION TEST ENVIROtf4ENT 

The emulation test environment can be established after the users program Is 
downloaded from the host. Set up of the emulation test environment Involves the 
use of various commands to select test conditions for the 8085 target system 
microprocessor. The Start Up Message display, described in previous sections 
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OPERATION 

CONFIGURING EMULATION TEST ENVIROtt4ENT (Con~lnued) 

for initialization, contains 12 I Ines of information that must be specified by 
the user tor the fol lowing emulation test conditions: 

• Setting of Bias Registers, W, X, Y, and z. 

• Control Settings tor Event, Data Bus, Trace Cl lps, Triggers, 
Pass Count, Delay Count, etc. 

• 8rake and Trace Conditions tor Trigger Setting, Counter and type 
of data to be collected. 

• Specific conditions tor the 8085 microprocessor to be emulated 
( i.e., registers, ti ags, interrupts, program counter, etc.). 

• Register Breakpoint Conditions 

• Emulator Operating Mode tor either System Mode (S) where the processor 
clock is supplied by the emu I ator with mapped memory used tor emu I at Ion, 
or User Mode (U) where the processor clock ls supplied by the UUT and 
resident memory is either the UUT source or mapped by the emulator. 

After the test environment is configured by the user, the status of the test 
conditions can be displayed by entering the S)tatus command. The various com­
mands tor setting the test conditions and parameters are described in Chapter 5 
of the MicroSystem Emulator Manual. 

The established configuration of the emulation test environment remains 
available tor use until it is either changed by the user, or when the system is 
reset or powered down. 

CPU REGISTER FUOCTIONS 

A detailed description of the 8085 internal registers ls presented in the Intel 
MCS-85 User's Manual. The CPU registers can be accessed by entering the REG and 
REGBRK commands at the console. 

The REG command al lows the user to select, examine and modify content of CPU 
internal registers. The user must specify the register name in the command 
string by entering the name of the register as a parameter. For example, 
altering the stack pointer (SP) register contents al lows the user to set the SP 
address to begin execution at a specified memory location. Note that the user 
cannot select the PC register with the REG command. 
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OPERATION 

CPU REGISTER FUNCTIONS (Continued) 

The REGBRK command is used to select a register or CPU operating condition as 
determined by the parameters that specify the various breakpoint conditions 
provided by the emulator. Note that al I register parameters specified for the 
REG command can al so be accessed by the REGBRK command. 

1/0 FUNCTIONS 

Emulator 1/0 functions al low the user to read from, or write to an 1/0 device in 
the users 8085 unit under test. The PORT command described in Chapter 3 of this 
addendum is used to select the 1/0 device address which is a hexadecimal number 
within the range of OOH through FFH as defined by the users hardware. Refer to 
the description of the PORT command in Chapter 3 of this Addendum for making the 
PORT command keyboard entry and assigning the required parameters to initiate 
1/0 read/write operations. 

BREAKPOINT AND TRACE U NES 

The GO command is used to begin execution at a specified address. The mode of 
execution for continuous run, single step, etc. can be specified in the command 
along with break and trace requirements. Breakpoint and trace I ines appear on 
the display as a result of conditions specified in the GO command. These con­
ditions include instruction fetches encountering, breakpoints, event comparisons, 
machine status, and CPU timing conditions. Addresses and data are displayed in 
hexadecimal format. Instructions are di sp I ayed in the 8085 Instruction 
Mnemonic Format. (See Appendix C.) 

The trace I ine display format is as fol lows: 

GO W STEP 7 TRACE ALL 

LOC MNEM OPERAND EFADDR A SZAPC BC DE HL SP PCNEXT 

W+OOOO ORA B 00 01010 0000 0000 0000 0000 W+0001 
W+0001 LOA W+0015 20 01010 0000 0000 0000 0000 W+0004 
W+0004 MVI B,10 20 01010 1000 0000 0000 0000 W+0006 
W+0006 LXI H,W+1FOO 20 01010 1000 0000 2000 0000 W+0009 
W+0009 MOV A,M W+1FOO 00 01010 1000 0000 2000 0000 W+OOOA 
W+OOOA OCR B 00 00010 OFOO 0000 2000 0000 W+OOOB 

LOC MNEM OPERAND EFADDR A SZAPC BC DE HL SP PCNEXT 
W+OOOB JNZ W+0006 00 00010 OFOO 0000 2000 0000 W+0006 
STEP COUNT COMPLETE 
EMULATION STOPPED 
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OPERATION 

BREAKPOINT AND TRACE LINES (Continued) 

where: The processor status flags (SZAPC) in the trace I ine are 
presented as bits and are individually labeled. The 
fol lowing information is presented in the trace I ine: 

LOC Address of the last instruction executed 

MNEM Instruction Mnemonic 

OPERAND - - Operand of the last instruction executed 

EFADDR Effective Address (displayed when lndirect-HL Memory Reference 
Occurs) 

A - - Register A Contents 

SZAPC Flag Register Bit Settings: 

where: 

BC -

DE -

HL 

SP 

PCNEXT 

-

-

s = Sign FI ag Bit 

z = Zero FI aq Bit 

A = Auxi I iary Carry Flag Bit 

p = Parity FI ag Bit 

C = Carry Flag Bit 

Register Pair, BC Contents 

Register, Pair, DE Contents 

Register Pair, HL Contents 

Stack Pointer Contents 

Address of the next instruction fetch 

For purposes of the JMP trace the fol lowin g I ist of jump mnemonics is 
applicable. 

JMP CALL RE T RST 0 
JNZ CNZ RNZ RST 1 
JZ CZ RZ RST 2 
JNC CNC RNC RST 3 
JC cc RC RST 4 
JPO CPO RPO RST 5 
JPE JPE RPE RST 6 
JP CP RP RST 7 
JM CM RM PCHL 
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Appendix A 

8085 ELECTRICAL OiARACTERISTICS 

The AC electrical characteristics of the 8085 Emulator are presented in 
table A-1. The 8085 Emulator interface is TTL, the MOS level is not supported. 
The propagation delays added by the probe are indicated in the column titled 
DIFFERENCE. 

Table A-1. 8085 Electrical Characteristics 

(TA = 0°C to 70°C; Vee = 5V + 5%; Vss = 0V) 

$YMBOL PARAMETER MIN MAX DIFF UNITS 

Tcvc CLK Cycle Period 200 2000 0 nsec 

t, CLK Low Time 30 0 nsec 

t, CLK High Time 50 0 nsec 

t,, t, CLK Rise and Fall Time 30 0 nsec 

(AL Address Valid Before Trailing Edge of ALE 50 0 nsec 

j LA Address Hold Time After ALE 50 - 12 nsec 

t,, ALE Width 80 0 nsec 

! LCK ALE Low During CLK High 50 - 3 nsec 

t ,c Trail ing Edge of ALE to Leading Edge of Control 60 -15 nsec 

jAFR Address Float After Leading Edge of READ (INTA) 0 0 nsec 

••o Valid Address to Valid Data In 350 - 40 nsec 

t ao READ (or INTA) to Valid Data 150 - 58 nsec 

l aoH Data Hold Time after READ (INTAi 0 - 24 nsec 

j RAE Trailing Edge of READ to Re-enabling of Address 80 - 6 nsec 

l e• Address (AS-A 15) Valid After Control 60 - 6 nsec 

low Data Valid to Trailing Edge of WRITE 230 - 6 nsec 

lwo Data Valid After Trailing Edge of WRITE 40 - 6 nsec 

I ce Width of Control Low (RD, WR, INTA) 230 0 nsec 

l e, Trailing Edge of Control to Leading Edge of ALE 25 0 nsec 

tAR Y READY Valid from Address Valid 100 - 18 nsec 

f AYS READY Setup Time to Leading Edge of CLK 100 - 16 nsec 

t AYH READY Hold Time 0 0 nsec 

tHA CK HLDA Valid to Trailing Edge of CLK 40 - 14 nsec 

tHAB F Bus Float After HLDA 150 + 7 nsec 

tH ABE HLDA to Bus Enable 150 + 7 nsec 

lav 
Control Trailing Edge to Leading Edge of 220 0 nsec 
Next Control 

••c Address Valid to Leading Edge of Control 115 - 6 nsec 

!HOS HOLD Setup Time to Trailing Edge of CLK 120 - 16 nsec 

tHOH HOLD Hold Time 0 0 nsec 

j lNS 
INTR Setup Time to Falling Edge of CLK 150 - 56 nsec 
(M1, T1 only). Also AST and TRAP 

·-
tlNH INTR Hold Time 0 nsec 

·-

7603 
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Appendix B 

ERROR MESSAGES 

Command and execution errors are displayed at the console terminal. Command 
errors are indicated by pointing to the error location in the command I ine and 
displaying an error code message. The fol lowing examples present a typical 
error message: 

D > BIES W=20 ** ERROR FF ** 
/\ 

D > DLMP 30 10 ** ERROR 14 ** 
/\ 

D > EXAM 4P ** ERROR 02 ** 
/\ 

where: ERROR #FF= INVALID COMMAND 

ERROR #14 = LOWER ADDRESS IS NOT LOWER THAN 
OR EQUAL TO UPPER ADDRESS 

ERROR #02 = INVALID PARAMETER 

Execution errors that occur during emulation processing may al so Indicate other 
types of error information 

The complete description of al I error conditions that are presented for a given 
error code number ls provided in Appendix A of the 9508 MicroSystem Emulator 
Manual. 
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Appendix C 

8085 INSTRUCTION SET 

OPCODE INDEX <F INSTRUCTIONS 

The 8085 Emulator executes al I legal opcodes only. 
not detected. 

Unimplemented opcodes are 

OP OP OP OP OP 
CODE MNEMONIC CODE MNEMONIC CODE MNEMONIC CODE MNEMONIC CODE MNEMONIC 

00 NOP 2B DCX H 56 MOV D,M 81 ADD C AC XRA H 

01 LXI B,D16 2C INR L 57 MOV D,A 82 ADD D AD XRA L 

02 STAX B 2D DCR L 58 MOV E,B 83 ADD E AE XRA M 

03 INX B 2E MVI L,DB 59 MOV E,C 84 ADD H AF XRA A 

04 INR B 2F CMA 5A MOV E,D 85 ADD L BO ORAB 

05 DCR B 30 - 5B MOV E,E 86 ADD M B1 ORAC 

06 MVI B,DB 31 LXI SPD 16 5C MOV E,H 87 ADD A B2 ORA D 

07 RLC 32 STA Adr 5D MOV E,L 88 ADC B B3 ORA E 

08 - 33 INX SP 5E MOV E,M 89 ADC C B4 ORA H 

09 DAD B 34 INR M 5F MOV E,A BA ADC D B5 ORAL 

0A LDAX B 35 DCR M 60 MOV H,B 8B ADC E B6 ORAM 

OB DCX B 36 MVI M,D8 61 MOV H,C BC ADC H B7 ORA A 

oc INR C 37 STC 62 MOV H,D SD ADC L BB CMP B 

OD DCR C 3!1 - 63 MOV H,E BE ADC M B9 CMP c· 
OE MVI C,DB 39 DAD SP 64 MOV H,H BF ADC A BA CMP D 

OF ARC 3A LDA Adr 65 MOV H,L 90 SUB B BB CMP E 

10 - 38 DCX SP 66 MOV H,M 91 SUB C BC CMP H 

11 LXI D,D16 3C INR A 67 MOV H,A 92 SUB D BD CMP L 

12 STAX D 3D DCR A 68 MOV L,B 93 SUB E BE CMP M 

13 INX D 3E MVI A,DB 69 MOV L,C 94 SUB H BF CMPA 

14 INR D 3F CMC 6A MOV L,D 95 SUB L co ANZ 

15 DCR D 40 MOV B,B 6B MOV L,E 96 SUB M C1 POP B 

16 MVI D,D8 41 MOV B,C 6C MOV L,H 97 SUB A C2 JNZ Adr 

17 RAL 42 MOV B,D 6D MOV L,L 98 SBB B C3 JMP Adr 

18 - 43 MOV B,E 6E MOV L,M 99 SBB C C4 CNZ Adr 

19 DADD 44 MOV B,H 6F MOV L,A 9A SBB D C5 PUSH B 

1A LDAX D 45 MOV B,L 70 MOV M,B 9B SBB E C6 ADI DB 

1B DCX D 46 MOV B,M 71 MOV M,C 9C SBB H C7 AST 0 

1C INR E 47 MOV B,A 72 MOV M,D 9D SBB L ca RZ 

1D DRC E 48 MOV C,B 73 MOV M,E 9E SBB M C9 RET 

1E MVI E,D8 49 MOV C,C 74 MOV M,H 9F SBB A CA JZ Adr 

1F RAR 4A MOV C,D 75 MOV M,L AO ANA B CB -
20 - 48 MOV C,E 76 HLT A1 ANA C cc CZ Adr 

21 LXI H,D16 4C MOV C,H 77 MOV M,A A2 ANA D CD CALL Adr 

22 SHLDAdr 4D MOV C,L 78 MOV A,B A3 ANA E CE ACIDS 

23 INX H 4E MOV C,M 79 MOV A,C A4 ANA H CF AST 1 

24 INR H 4F MOV C,A 7A MOV A,D A5 ANAL DO RNC 

25 DCR H 50 MOV D,B 7B MOV A,E A6 ANA M D1 POP D 

26 MVI H,D8 51 MOV D,C 7C MOV A,H A7 ANA A D2 JNC Adr 

27 DAA 52 MOV D,D 7D MOV A,L AB XRA B D3 OUT DB 

28 - 53 MOV D,E 7E MOV A,M A9 XRA C D4 CNC Adr 

29 DAD H 54 MOV D,H 7F MOVA.A AA XRA D D5 PUSH D 

2A LHLD Adr 55 MOV D,L 80 ADD B AB XRA E D6 SUI DB 

NOTES: DB = constant, or logical/arithmetic expression that evaluates to an 8-bit data quantity. 
D16 = constant , or logical/arithmetic expression that evaluates to a 16-bit data quantity. 
Adr = 16-bit address 

OP 
CODE MNEMONIC 

D7 AST 2 

DB RC 

D9 -
DA JC Adr 

DB IN DB 

DC CC Adr 

DD -
DE SBI DB 

DF AST 3 

E0 RPO 

E1 POP H 

E2 JPO Adr 

E3 XTHL 

E4 CPO Adr 

E5 PUSH H 

E6 ANIDB 

E7 -
EB APE 

E9 PCHL 

EA JPE Adr 

EB XCHG 

EC CPE Adr 

ED -
EE XRID8 

EF AST 5 

F0 RP 

F1 POPPSW 

F2 JP Adr 

F3 DI 

F4 CPAdr 

F5 PUSHPSW 

F6 ORI DB 

F7 AST 6 

F8 RM 

F9 SPHL 

FA JM Adr 

FB El 

FC CM Adr 

FD -
FE CPI DB 

FF AST 7 

7604 
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Appendix D 

ORDERING INFORMATION 

The 8085 Emulator Option for the 9508 MicroSystem Emulator is ordered by the 
fol lowing order number: 

Order Number Description Price 

XE8085 8085 In-circuit Emulator Option 
for the 9508 MicroSystem Emulator 

See current price 
I ist 

The Emulator Option parts are I isted in table D-1. The parts may be ordered 
separately, directly from MILLENNIUM or from the MILLENNIUM sales office or 
distributor serving your locality. See the current price I ist for the price 
of each item. 

Table D-1. Emulator Option Parts List 

Part Number 

13000108 

15000109 

15000054 

13000236-04 

87000076 

8085 Emulator printed circuit board assembly 

8085 Emulator printed circuit board assembly 

8085 Emulator Pod assembly 

8085 Emulator Probe 

8085 Emulator Dependent PRCJ.1 printed circuit 
board assembly 

9508 MicroSystem Emulator Users Manual, 
Addendum for 8085 Emulator Option 

Table D-2 I ists the sources of accessory equipment for the emulator option. 

Table D-2. Accessory Equipment Sources 

Equipment Source Vendor Part Number 

40-P in header, male/male Augat 640-AG1 

40-P in header, male/female Augat 540-AG1 OD 
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MILLENNIUM SYSTEMS, I NC. 

SOFTWARE/SYSTEM PROBLEM REPORT 

1. DATE 

2. CUSTa.1ER INFORMATION 

NAME OF Ca.1PANY 
NAME OF EMPLOYEE 
ADDRESS 
CITY/STATE/ZIP CODE 

3. HARDWARE/SOFTWARE CONFIGURATION 
9520 

SERIAL# VOLTAGE 
MEMORY SIZE: 64K? 
OPERATION SYSTEM 

9508 
SERIAL# 
16K? 
EMULATOR Z80 8080 
OTHER 8085 

TELEPHONE# 
EXTENSION-------

HERTZ 
112K? 
VERSION # 

VERSION # 

6800 
6801 

8048/49 6802 
8021 6809 
8041 

4. HOW ARE THE HOST, 9508, AND UNIT UNDER TEST CONNECTED? PLEASE INDICATE PORT 
NUMBERS 

5. C{)l,1MAND OR PROGRAM WHERE PROBLEM OCCURS 

NAME VERSION# --------
6. AFTER POWER ON/RESET, WHAT C{)l,1MAND OR SERIES OF COMMANDS WILL REPRODUCE THE 

ERROR. 

7. DESCRIPTION OF THE ERROR 

8. PLEASE ATTACH AS MUCH OF THIS OTHER HELPFUL INFORMATION AS POSSIBLE 

SOURCE FILES OBJECT FILES C{)l,1MAND FI LES ________ _ LI STINGS ---------
CONSOLE HARDCOPY --------

(ATTACH ADDITIONAL SHEETS AS REQUIRED) 



1. DATE 

2. CUSTCMER INFORMATION 

NAME OF CCMPANY 
NAME OF EMPLOYEE 
ADDRESS 
PHONE# 

MILLENNIUM SYSTEMS, INC. 

PROOOCT E~OCEMENT REQUEST 

EXT. 

3. PRODUCT NAME (9508, 9520, 9516, 9580, ETC.) 

4. DESCRIPTION OF ENHANCEMENT 

5. DESCRIPTION OF HOW ENHANCEMENT WOULD BE USED 

6. HOW LONG BEFORE YOU MUST HAVE THIS ENHANCEMENT? 

NOW 
6 MONTHS -----------1 YEAR 
2 YEARS 

7. WHAT SHOULD BE THE COST OF THIS ENHANCEMENT? 

(ATTACH ADDITIONAL SHEETS AS REQUIRED> 
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