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1 1. General Information 

Introduction 

multiROM® Series ROM Emulators are advanced debugging tools for embedded 
systems. multiROM Series ROM Emulators are full-featured EPROM and FLASH 
memory emulators—EPROM or FLASH memory programming during the 
application development process is no longer required. multiROM Series ROM 
Emulators seamlessly replace the EPROM or FLASH memory of the system under 
development, thus allowing a very fast uploading of the user’s code directly onto 
the instrument’s built-in emulation memory. During the emulation, the uploaded 
code can be watched, edited and analyzed in real time. 

multiROM Series ROM Emulators are connected to the host PC through a 
standard parallel port, in order to achieve faster transfer rates than commonly 
used serial ports. The multiROM Series ROM Emulators’ pod is simply inserted 
into the target’s memory socket—the emulators are independent from the target 
microprocessor, and the emulation of every EPROM or FLASH memory (in DIP, 
PLCC, TSOP or PSOP package) is completely transparent and straightforward. 

multiROM Series ROM Emulators emulate up to 16 Mbit devices, with data bus 
widths of 8 and 16 bits. The memory access time is guaranteed to be less than 60 
ns. multiROM Series ROM Emulators can emulate 2.7 V, 3.3 V and 5 V devices, 
thanks to their internal circuitry—no external adapter is needed, thus ensuring no 
increase in memory access time. 

Real-time emulation (Live Accessing) allows the host PC to transparently 
view/edit the memory under emulation in real time, without in no way affecting 
the target’s memory access timings (no wait states inserted). Real-time emulation 
allows you, for example, to modify control variables (loop counter variables, 
timing constants, etc.) and look-up tables, or to simulate conditions that trigger 
external signals; all this in real time, while the target system is running. 

multiROM Series ROM Emulators also feature a Virtual Terminal, a 
communication channel between the host PC and the target system which allows 
the latter to send messages to the former during the emulation, and vice versa. By 
simply accessing some dedicated multiROM locations, the target can send, while 
running, the content of its variables or whatever other text messages to the host 
PC; the Virtual Terminal messages are displayed in a dedicated user interface 
window. The emulators provide an output Reset signal that can be generated as 
needed. multiROM Series ROM Emulators, additionally, can generate a Trigger 
Out signal (depending on memory access conditions specified in the user 
interface) that can be used by the target system. A trace buffer is also built in into 
the instruments. 
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1 multiROM Series ROM Emulators come with a powerful user interface for 
Windows® 9x/Me/2000/NT, a parallel cable, a DIP-32 emulation pod, emulation 
cables and this user’s manual. Adapters for other packages are available on 
request. 

An Interface Library (DLL) is also available (as an option—order code 237-00149) 
so that you can interface your own programs directly with multiROM Series ROM 
Emulators. 

The supported emulation buffer size, data bus width, and the presence of the Real 
Time emulation mode (live access), Virtual Terminal and Trace Buffer features for 
each emulator of the multiROM Series is summarized in the table below. 
 

multiROM 
Model 

Emulation 
Buffer Size 

Data Bus 
Width 

Real-Time 
Emulation 

Virtual 
Terminal 

Trace 
Buffer 

multiROM8 8 Mbit 8/16 bit No Yes Yes 
multiROM8L 8 Mbit 8/16 bit Yes Yes Yes 
multiROM16 16 Mbit 8/16 bit No Yes Yes 

multiROM16L 16 Mbit 8/16 bit Yes Yes Yes 

multiROM Series ROM Emulators Summary 

multiROM Main Features 

§ Full-featured EPROM and FLASH memory emulators 

§ Up to 16 Mbit of emulation buffer size 
§ 8/16 bit data bus width 

§ Access time < 60 ns 

§ 2.7 V, 3.3 V and 5 V devices supported 

§ Real-time emulation (live access) 

§ Virtual Terminal 

§ Smart Download 
§ Trace buffer (512 elements) 

§ Output Reset signal 

§ Trigger Out signal 

§ Windows 9x/Me/2000/NT user interface 

§ Intel-Hex, Motorola S-Record and binary input file formats supported 

§ Optional Interface Library (DLL) 

§ Fast parallel port connection (less than 3 seconds for downloading a 1-Mbit 
emulation memory buffer) 
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1 Supported Devices 

Device 
Memory 

Type 
Memory 

Size 
Memory 

Organization 
DIP 

Package 
Emulation 

Pod 
PLCC 

Package 
Emulation 

Adapter 

27C64 ROM 64Kbit 8K x 8 DIP-28 237-00143 PLCC-32 237-00145 

27C128 ROM 128Kbit 16K x 8 DIP-28 237-00143 PLCC-32 237-00145 
27C256 ROM 256Kbit 32K x 8 DIP-28 237-00143 PLCC-32 237-00145 
27C512 ROM 512Kbit 64K x 8 DIP-28 237-00143 PLCC-32 237-00145 
27C010 ROM 1Mbit 128K x 8 DIP-32 237-00143 PLCC-32 237-00146 
27C020 ROM 2Mbit 256K x 8 DIP-32 237-00143 PLCC-32 237-00146 

27C040 ROM 4Mbit 512K x 8 DIP-32 237-00143 PLCC-32 237-00146 
27C080 ROM 8Mbit 1M x 8 DIP-32 237-00143 PLCC-32 237-00146 
29F256 FLASH 256Kbit 32K x 8 DIP-32 237-00143 PLCC-32 237-00146 
29F512 FLASH 512Kbit 64K x 8 DIP-32 237-00143 PLCC-32 237-00146 
29F010 FLASH 1Mbit 128K x 8 DIP-32 237-00143 PLCC-32 237-00146 

29F020 FLASH 2Mbit 256K x 8 DIP-32 237-00143 PLCC-32 237-00146 
29F040 FLASH 4Mbit 512K x 8 DIP-32 237-00143 PLCC-32 237-00146 
29F080 FLASH 8Mbit 1M x 8 (*) - (*) - 
29F016 FLASH 16Mbit 2M x 8 (*) - (*) - 

27C516 ROM 512Kbit 32K x 16 - - PLCC-44 237-00147 
27C1024 ROM 1Mbit 64K x 16 DIP-40 237-00144 PLCC-44 237-00147 
27C2048 ROM 2Mbit 128K x 16 DIP-40 237-00144 PLCC-44 237-00147 
27C4096 ROM 4Mbit 256K x 16 DIP-40 237-00144 PLCC-44 237-00147 
29C1024 FLASH 1Mbit 64K x 16 - - PLCC-44 237-00147 

Supported Devices 

(*) This device is available in packages other than DIP or PLCC. A custom emulation pod must be 
built to support this device. 

 

MultiROM 
Model 

Normal Mode 
(8 bit) 

Normal Mode 
(16 bit) 

Real-Time Mode 
(8 bit) 

Real-Time Mode 
(16 bit) 

multiROM8 27C080/29F080 27C4096 - - 

multiROM8L 27C080/29F080 27C4096 27C040/29F040 - 
multiROM16 29F016 27C4096 - - 

multiROM16L 29F016 27C4096 27C080/29F080 27C4096 

Highest Supported Devices by Each multiROM Model 
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1 System Requirements 

The multiROM Series ROM Emulators are controlled by a PC user interface 
running under Windows. 

The following hardware and software is required to run the multiROM Series 
ROM Emulators user interface: 

 

§ An Intel Pentium 90 or above running Windows 95, Windows 98, Windows 
Me, Windows 2000 or Windows NT version 4.0 or later; 

§ 32 MB of random-access memory (RAM) plus 20 MB of available disk space. 
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1 Package Checklist 

multiROM Series ROM Emulators are shipped together with the following items: 

 

1. A 237-00143 DIP-32 emulation pod; 
2. The TPMULTIROM test board; 

3. Two emulation (flat) cables; 

4. Reset and Trigger Out cables and grabbers; 

5. A parallel cable; 

6. The multiROM user interface software; 

7. This manual. 
 

5 

1 

2 

3 

4 

6 

7 

 
The multiROM Package 
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1 Accessories 

As an option, a software library (a DLL for Windows) is available to interface the 
emulator with custom developed applications. Furthermore, a DIP-40 emulation 
pod and DIP to PLCC emulation adapters can be purchased separately. 
 

Accessory Code Description 

237-00132 12 V AC/DC Switching Power Adapter 
237-00143 DIP-32 Emulation Pod 
237-00144 DIP-40 Emulation Pod 

237-00145 DIP-32 to PLCC-32 Emulation Adapter (for 512Kbit devices and smaller) 
237-00146 DIP-32 to PLCC-32 Emulation Adapter (for 1Mbit devices and larger) 
237-00147 DIP-40 to PLCC-44 Emulation Adapter 
237-00149 Interface DLL 

multiROM Accessories 

Software Upgrades 

The latest version of the multiROM user interface (which automatically upgrades 
the instrument’s firmware) is always available for free at our download page on 
the web: http://www.softecmicro.com/download.html. 
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2 

2. Getting Started 

Installing the multiROM User Interface 

The multiROM user interface setup program is located on the “System Software” 
CD-ROM provided with the instrument. The setup program will copy the required 
files to your hard drive. Additionally, an uninstall program will be copied, giving 
you the option to uninstall the multiROM user interface at any time. 

To install the multiROM user interface: 

 

1. Insert the “System Software” CD-ROM into your computer’s CD-ROM 
drive. 

2. A startup window should automatically appear (if the startup window doesn’t 
appear automatically, manually run the Setup.exeSetup.exe file located on the CD-
ROM root). Choose “Install Instrument Software” from the main menu. 

3. A list of available software should appear. Click on the “Install multiROM 
User Interface” option. 

4. Follow the on-screen instructions. 

 

 
Note: if you are installing the multiROM user interface from Windows NT, you 
must have logged in as Administrator. 
 

Connecting the Emulator to the Host System (PC) 

To connect the emulator to the PC, follow the steps indicated below: 

 
1. Turn off the PC. 

2. Insert the male D-Sub connector of the parallel cable into a free PC parallel 
interface. 

3. Insert the female D-Sub connector of the parallel cable into the emulator’s 
parallel connector (located on the instrument’s rear panel). 

4. multiROM Series ROM Emulators use a 9÷18 V DC 1A (unregulated) wall 
plug-in power supply with a 2.1 mm pin and sleeve plug with positive in the 
center and sleeve as ground. Connect the output voltage of a compatible power 
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supply adapter to the power connector of the instrument (located on the rear 
panel). 

5. Turn on the PC and run the multiROM user interface. 
 

 
Note: the fastest data transfer rates are achieved when the parallel port mode 
is set to EPP or ECP. If neither the EPP or ECP mode are supported by your PC’s 
parallel port hardware, the multiROM user interface will use the parallel port 
bidirectional transfer mode. If either this mode is not supported, the standard 
(nibble) mode will be used instead. Please note, however, that the standard 
mode only achieves much lower transfer rates than the EPP or ECP modes, thus 
resulting in slowing down the emulation memory buffer downloading process. 
To make sure that the fastest communication speed between the instrument and 
the PC is achieved, reboot your PC, enter the BIOS utility and make sure that the 
parallel mode is set to either EPP or ECP. 
 

Connecting the Emulator to the Target System 

Connecting multiROM to the target system consists of plugging one end of the 
emulation cable(s) to the instrument’s emulation connector(s), and the other end 
to the target system’s memory socket, via the appropriate emulation pods and (if 
needed) emulation adapters. The Reset signal (needed for proper emulation) can 
be connected (through the Reset grabber) to the Reset line of the target board 
microprocessor, in order to automatically force the target system to restart from a 
Reset condition every time the emulation starts. 

 

 
Warning: the Reset grabber should be connected to a pin of your 
target’s reset circuitry. Do not connect the Reset line across the 
output of a bipolar (totem-pole) logic gate. This would put the 
multiROM’s Reset driver circuitry in contention with the target’s 
Reset driver circuitry, possibly resulting in damage to either one. It 
is important that the Reset line be connected at an appropriate point 
on the target system. multiROM Reset line circuitry features a tri-
state driver, ideal for connecting across the RC Reset circuitry of 
most target system boards. 
 
 

Emulation cables are flat cables that connect the instrument to the emulation 
pods. Two emulation cables are provided with multiROM: one that carries 
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address lines and data lines (D0-D7) and one that carries the remaining data lines 
(D8-D15). Depending on the device to emulate (and on the kind of emulation) you 
will need to use one or both emulation cables. 

Emulation pods are small printed circuit boards (connected to the emulation 
cables) that fit into the socket(s) of the device(s) to be emulated in the user target 
board. 32- and 40-pin DIP emulation pods are available; other packages can be 
accomodated via emulation adapters. An emulation adapter connects to the 
emulation pod and fits into the socket of the device to be emulated. 

The following figure illustrates where the various instrument’s connectors are 
located. 
 

 

RESET
TRIGGER OUT

D8-D15 (H) D0-D7 (L) 

Status LED Emulation Connector (L) Emulation Connector (H) Reset and 
Trigger Out 
Connector 

 
multiROM Front Panel Connectors 

 

PARALLEL POWER 

Power Input Host Connection (Parallel) 

+9÷18 V DC 
GND 

 
multiROM Rear Panel Connectors 
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Note: multiROM can be used to emulate two 8-bit devices at the same time, 
using two DIP-32 emulation pods connected to the two emulation cables. 
However, the two devices must have the address lines in common. multiROM 
is not able to emulate two independent 8-bit devices. 
 

Emulation Pod (DIP)/Emulation Adapter (PLCC) 
Configurations 

 

DIP-32 Emulation Pod 

To Emulation 
Connector (D0-D7) 

Pin 1 

To Target’s
Memory Socket

Emulation Cable

 
Configuration for DIP-32 Devices 

 

DIP-40 Emulation Pod 

Pin 1 

To Target’s
Memory Socket

Emulation Cables 

To Emulation 
Connector (D0-D7) 

To Emulation 
Connector 
(D8-D15) 

 
Configuration for DIP-40 Devices 

 

DIP-32 Emulation Pod 

To Emulation 
Connector (D0-D7) 

Pin 1 

To Target’s
Memory Socket

Emulation Cable

DIP-32 to PLCC-32 
Emulation Adapter (*) 

 
Configuration for PLCC-32 Devices 

 

To Target’s
Memory Socket

DIP-32 to PLCC-44 
Emulation Adapter 

DIP-40 Emulation Pod 

Pin 1 

Emulation Cables 

To Emulation 
Connector (D0-D7) 

To Emulation 
Connector 
(D8-D15) 

 
Configuration for PLCC-44 Devices 
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(*) Note: the 237-00145 DIP-32 to PLCC-32 Emulation Adapter can be used for 
512 Kbit devices (and smaller); the 237-00146 DIP-32 to PLCC-32 Emulation 
Adapter must be used for 1 Mbit devices (and larger). Each PLCC adapter must 
be used with the appropriate DIP-XX Emulation Pod. The figure above 
illustrates all of the valid configurations. 
 
 

 
Note: 28-pin devices can be emulated using the DIP-32 emulation pod. See the 
“Appendix E: Device Pinouts” for how to align the DIP-32 emulation pod in the 
28-pin target socket. 
 
 

 
Warning: always make sure to plug the emulation pod and/or 
adapter correctly into the target’s memory socket. Plugging 
emulation pods and/or adapters backwards may damage both the 
emulator and the target system. 
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User Interface Overview 

The multiROM user interface consists of several elements, organized in a way that 
gives you the maximum benefits both in easy-to-use and productivity terms. 

 

§ A menu bar. The menu bar groups all of the user interface commands. It is 
placed at the top of the user interface. 

§ A toolbar. The toolbar (placed immediately below the menu bar) shows the 
most frequently used commands—it’s a subset of the menu bar commands. 

§ A status bar. The status bar is placed at the bottom of the user interface 
main window. The status bar displays information about the instrument 
settings, such as the device to be emulated, the Virtual Terminal mode, the 
Trace mode, etc. as well as the user interface settings (memory editing mode, 
memory buffer checksum, etc.) 

§ A Memory Editor window. The Memory Editor window displays the 
contents of the host emulation memory buffer. The content of the this buffer 
can be edited, loaded from and saved to a file. See the “Emulating” chapter for 
more information.  

§ A Virtual Terminal window. The Virtual Terminal window displays 
Virtual Terminal messages (that is, ingoing/outgoing characters form/to the 
target system). See the “Virtual Terminal” chapter for more information. 

§ A Trace window. The Trace window lists memory locations accessed by the 
target during emulation. See the “Trace” chapter for more information. 

 

The toolbar, the status bar, the Memory Editor window, the Virtual Terminal 
window and the Trace window can be turned on or off. The Memory Editor 
window, the Virtual Terminal window and the Trace window, additionally, can 
be arranged any way you like. The following figure illustrates how all of the above 
elements fit in the multiROM user interface. 
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Menu Bar Toolbar Memory Editor Window 

Status Bar Virtual Terminal Window Trace Window
 

The multiROM User Interface 

The Toolbar 
The toolbar shows the most frequently used commands—it’s a subset of the menu 
bar commands. Commands are grouped in logical clusters. 

 



2. Getting Started 

Page 22 

2

  

Load Memory 
Buffer 

Command 
Start/Stop Trace 

Commands 
Open/Close Windows 

Commands 

Reset/Start/Stop 
Emulation Commands 

Emulator Settings 
Commands 

Online Help 

 
The Toolbar 

The Status Bar 
The status bar displays information about the instrument settings, such as the 
device to be emulated, the Virtual Terminal mode, the Trace mode, etc. as well as 
the user interface settings (memory editing mode, memory buffer checksum, etc.) 
The various fields of the status bar are illustrated below. 

 
Menu Command Description Device Summary Memory Editing Mode 

multiROM Model Detected Instrument Status 

Memory Buffer Checksum
Trigger Out Enabled

Virtual Terminal Enabled
Trace Enabled

Parallel Port in Use
 

The Status Bar 

Visual Preferences 
The visual appearance of the Memory Editor window, Trace window and Virtual 
Terminal window (font name, size, foreground and background colors) can be 
changed via the Preferences dialog box. To open the Preferences dialog box, 
choose “Preferences” from the “Settings” menu. 
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The Preferences Dialog Box 

Shortcut Keys 
Some of the multiROM user interface commands are quickly accessible via 
keystrokes. The following table summarizes the available shortcut keys. 

 

Command/Action 
Shortcut 

Key 
Command/Action 

Shortcut 
Key 

Load Memory Buffer F3F3  Emulator Settings Alt+F3Alt+F3  

Copy Ctrl+CCtrl+C  Reset Settings Alt+F5Alt+F5  

Paste Ctrl+VCtrl+V  Memory Editor Settings Alt+F7Alt+F7  

Goto Address Ctrl+GCtrl+G  Virtual Terminal Settings Alt+F8Alt+F8  

Find Ctrl+FCtrl+F  Trace Settings Alt+F9Alt+F9  

Reset Target F4F4  Trigger Out Settings Alt+F10Alt+F10  

Start Emulation F5F5  Preferences Dialog Box Alt+F11Alt+F11  

Stop Emulation F6F6  Memory Editor Window F7F7  

Start Trace F11F11  Virtual Terminal Window F8F8  

Stop Trace F12F12  Trace Window F9F9  

Shortcut Keys 
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3. Emulating 

Overview 

When debugging your target system’s firmware with multiROM, you will typically 
follow the steps indicated below. 
 

1. Prepare the emulator. 
Connect the instrument to the PC and plug the appropriate emulation pod(s) 
and, if needed, emulation adapters, depending on the device to be emulated. 

2. Set up emulation settings. 
Before emulating, you must specify various instrument settings (such as the 
device to be emulated, the emulation mode, Reset settings, Trigger Out 
settings, Trace settings, Virtual Terminal settings, etc.) and initialize the 
emulation memory buffer with the program/data to be emulated. 

3. Emulate. 
Once the instrument is set up and emulation settings are specified, you can 
begin emulating. During emulation only certain operations (such as real-time 
memory editing if you are using real-time multiROM models, Virtual Terminal 
control, etc.) are allowed. 

4. Stop emulation. 
Stopping the emulation allows you to modify the emulation memory buffer 
(non-real-time multiROM models don’t allow the emulation memory buffer 
editing while emulating) as well as change emulation settings. 

5. Repeat the steps 2 through 4 as long as necessary. 
Repeat the above steps as necessary until you verify correct operation of the 
target’s firmware. 

6. (Optional) Save the multiROM user interface workspace. 
This allows you to save all of the emulation and user interface settings to a file 
for later re-use. 
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Emulation Memory Buffer 

1 
PREPARE THE 

EMULATOR 

2 
SET UP/CHANGE 

EMULATION 
SETTINGS 

3 
EMULATE 

4 
STOP 

EMULATION 

 
Using the Emulator 

Emulation Memory Buffers 

Emulation memory buffers are used by multiROM to perform emulation. Two 
emulation buffers (equal in size) are used by the multiROM system: one, called 
host emulation memory buffer, resides on the host PC; the other, called target 
emulation memory buffer, resides on the instrument’s hardware and, in real-time 
multiROM models, is in turn split into two different banks. 

Host and Target Emulation Memory Buffers 
The host emulation memory buffer is a temporary buffer which resides on the 
host PC. The host emulation memory buffer contents are downloaded to the 
target emulation memory buffer (the emulation memory buffer which resides on 
the instrument’s hardware) every time the emulation starts. 

Real-Time Emulation 
Real-time emulation (or Live Accessing) allows for the possibility to edit the 
emulation buffer contents during the very emulation. During a real-time 
emulation, when a memory editing operation is performed (via the Memory 
Editor window), the modified data is transferred in real time to the target 
emulation memory buffer, through a bank switching mechanism. In multiROM 
models that support real-time emulation, the real-time editing of the emulation 
memory buffer can be done in two modes: bitwise and blockwise (these editing 
modes will be explained later in this chapter.) 
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Note: to implement the bank switching mechanism, the total host/target 
emulation memory buffer size is halved. Thus, in real-time emulation mode, the 
capacity of the emulation memory buffers is half the size of those available in 
normal emulation mode. Also note that the emulator’s access time is the same, 
regardless of the emulation mode in use. 
 

Bank Switching 
Bank switching is the technique used by multiROM to perform real-time 
emulation (for multiROM models that support this emulation mode). Two 
separate target emulation memory buffers (banks), equal in size, are used: one by 
the target system itself (bank B) and one by the host system (bank A). During 
emulation, when a memory editing operation is performed (via the Memory 
Editor window), the modified data is first transferred to bank A. The two banks 
are then safely switched (the banks are switched when no memory access is 
performed by the target), allowing the target to transparently carry on its 
operation with the new memory contents. multiROM implements a proprietary 
ZIBS™ (Zero Impact Bank Switching) Technology: no delays or other side effects 
are introduced during the bank switching process. 

The following picture illustrates the working principle of this mechanism: for a 
detailed information on how the bank switching works, please refer to the 
“Appendix A: Technical Specifications.” 

 

multiROM 

Emulation Memory Buffer 

Target 
System Host 

System 

BANK A 

BANK B 

1 
Edited data is 
first transferred 

to Bank A 

2 
The two banks 

are safely 
switched 

3 
The target 

accesses the 
modified data 

 
Working Principle of the Bank Switching Mechanism 
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Setting Up Emulation Settings 

Before starting an emulation session, you must specify various instrument 
settings (such as the device to be emulated, the emulation mode, Reset settings, 
Trigger Out settings, Trace settings, Virtual Terminal settings, etc.) and initialize 
the emulation memory buffer with the program/data to be emulated. 

The Virtual Terminal and Trace mechanisms are throughly explained in the next 
chapters; all of the other settings are explained below. 

Main Emulator Settings 
The main emulator settings are the basic parameters the instrument needs to 
know in order to perform emulation. To set up these settings, click on the 
“Emulator Settings” button on the toolbar or choose “Emulator” from the 
“Settings” menu. 

 

 

Opens the Emulator Settings Dialog Box 
 

The “Emulator Settings” Command on the Toolbar 

The following dialog box will appear. 

 

 
The Emulator Settings Dialog Box 
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§ In the Device Settings section you must specify the device code you are 
working with and the target operating voltage. To specify the Device Code 
click on the “...” button. 

§ The target Operating Voltage is the voltage supplied by the target board to 
the device under emulation (to its Vcc pin). This setting must be specified to 
multiROM, since it uses this value to properly drive address, data and control 
lines. Additionally, the operating voltage setting is used by the instrument to 
properly generate the Reset and Trigger Out signals. 

§ The Emulation Mode setting specifies whether the instrument performs 
emulations in Normal or Real-time mode. 

 

The following figure shows the Select Device dialog box. 

  

 
The Select Device Dialog Box 

§ The device list contains all of the devices available for emulation. Devices are 
sorted by name (the Device column). However, you can sort them also by Size 
and Organization by clicking on the header of the respective column. Some 
device names are listed both as their generic name and as their commercial 
name. For example, in the list you can find both “EPROM 1Mx8” and 
“27C080”, but they are actually the same device. 

§ You can narrow the search for your desired device by using the Search Filter 
controls. 
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Note: the number of devices listed in the Select Device dialog box depend on the 
multiROM model you are using and the emulation mode previously selected. In 
particular, only devices whose memory size doesn’t exceed the emulation buffer 
size of the multiROM model in use are available for selection; furthermore, 
remember that in real-time emulation mode the size of the emulation memory 
buffer is half the size of that available in normal emulation mode, thus 
narrowing the number of emulable devices.  
 
 

 
Warning: multiROM can emulate FLASH devices. However, it 
emulates only read operation, not programming algorithms. Do not 
apply any programming voltage (>5 V) to Vpp pins. It will result in 
permanent damage to multiROM. 
 
 

 
Note: multiROM can be used to emulate two 8-bit devices at the same time, 
using two DIP-32 emulation pods connected to the two emulation cables. 
However, the two devices must have the address lines in common. From the 
point of view of multiROM, it is as the device under emulation was a 16-bit 
device. So, if you want to emulate two 8-bit devices, you must select a 16-bit 
device from the Select Device dialog box. 
  
 

Reset Settings 
The Reset signal is automatically generated by multiROM every time the 
emulation is started and (manually) every time the Reset command is issued from 
the multiROM user interface. Additionally, the Reset line is kept active when the 
instrument is not emulating (in other words, the Reset line is not active only 
during emulation). The Reset signal can be connected (using the grabber attached 
to the blue cable) to the Reset line of the target board microprocessor, in order to 
automatically force the target system to restart from a Reset condition every time 
the emulation starts. 

To set up Reset settings, choose “Reset” from the “Settings” menu. The following 
dialog box will appear. 
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The Reset Settings Dialog Box 

§ The active state of the Reset signal can be set to Low or High. 

§ Additionally, it is possible to define the minimum time during which the 
Reset line will be driven active. This time ranges from 10 ms to 10000 ms (= 
10 s). 

Trigger Out Settings 
The Trigger Out signal is an output signal typically used to trigger an external 
measurement system or device. This output is generated during emulation, if and 
when a specified memory location is accessed by the target. To change the Trigger 
Out settings, choose “Trigger Out” from the “Settings” menu. The following dialog 
box will appear. 

 

 
The Trigger Out Settings Dialog Box 

§ To enable the Trigger Out signal, tick the relative check box. 

§ Then specify the memory address which will trigger the signal. This address 
can be any valid address within the emulation memory buffer. 
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§ Additionally, you can specify how the Trigger Out signal will be generated. 
Two Trigger Out modes are available: Pulse and Latch. In Latch mode, the 
Trigger Out signal is generated the first time the target system accesses the 
Trigger address, and kept active until the next time the target system is reset 
or the emulation is stopped. In Pulse mode, a pulse is generated every time 
there is a match between the Trigger address and the location accessed by the 
target system. For detailed information on the timings of the Trigger Out 
signal, please refer to the “Appendix A: Technical Specifications.” 

 

 
Note: the Trigger Out signal is active low. The Trigger Out feature doesn’t 
affect the instrument access time, nor any other parameter. The Trigger Out 
signal is available to the grabber connected to the yellow cable. 
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The Memory Editor Window 

The Memory Editor window displays the contents of the host emulation memory 
buffer (both in hexadecimal and in ASCII format). The content of this buffer can 
be edited, loaded from and saved to a file. To open/close the Memory Editor 
window, just click on the “Editor Window” button on the toolbar. 

 

 

Opens/Closes the Memory Editor Window
 

The “Open/Close Memory Editor Window” Command on the Toolbar 

Memory 
Address 
 

Host Emulation Memory Buffer Contents 
(Hexadecimal / ASCII) 

 

Host Emulation Memory Buffer Contents 
NOT EQUAL TO 

Target Emulation Memory Buffer Contents 
  

The Memory Editor Window 
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When the instrument is not emulating (stop mode), editing operations are 
performed locally, and changes are automatically downloaded to the target 
emulation memory buffer (the emulation memory buffer which resides on the 
instrument’s hardware) every time the emulation starts. During a real-time 
emulation, when a memory editing operation is performed, the modified data is 
transferred in real time to the target emulation memory buffer. 

 

 
Note: the content of each memory location is rendered by the Memory Editor 
window according to the following rule: if the host emulation memory buffer 
content (of that location) is equal to that of the target emulation memory buffer, 
the memory location content is displayed with the normal foreground color; 
otherwise, a different (customizable) color is used. 
 
 

By default, the Memory Editor Window displays the contents of the host 
emulation memory buffer by grouping data by bytes (8 bits) or words (16 bits), 
depending on the data bus width of the selected device. However, you can choose 
a visualization different than the default one by choosing the “View as...” 
command under the “Edit” menu. You can group data by bytes, words or long 
words (32 bits). Note, however, that this has no impact on the emulation—it’s just 
a display option. 

Memory Editing 
To edit a single byte, just click on it and type in the new value. Additionally, some 
basic editing commands are available to help you in the editing process. They are 
placed under the “Edit” menu. 
 

§ The “Fill” command fills a range of memory locations with a fixed byte. 

§ The “Goto Address” command allows you to jump precisely to a given memory 
location. 

§ The “Find” command looks for a specific pattern of bytes or ASCII characters 
within the host emulation memory buffer. 

§ The “Swap Bytes” command swaps the position of adjacent bytes. This 
operation is performed on the entire host emulation memory buffer. 
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The Fill Dialog Box 

 
The Goto Address Dialog Box 

 
The Find Dialog Box 

Real-Time Memory Editing 
If the emulation mode has been set to Real Time, then you can decide how to 
perform editing operation in the Memory Editor window. To change the editing 
mode, click on the “Editor Settings” button on the toolbar or choose “Memory 
Editor” from the “Settings” menu. 

 

 

Opens the Memory Editor Settings Dialog Box
 

The “Memory Editor Settings” Command on the Toolbar 

The following dialog box will appear. 
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The Memory Editor Settings Dialog Box 

§ Bitwise memory editing allows you to update (while the very emulation is 
being performed) the target emulation memory buffer as soon as a single bit 
is modified in the Memory Editor window.  

§ Blockwise memory editing, instead, allows you to update at once (while the 
very emulation is being performed) the target emulation memory buffer after 
a block of data has been modified in the Memory Editor window. The memory 
locations that make up the block of data need not to be consecutive, and the 
block can be as large as the entire emulation buffer. To start a blockwise 
editing session, just modify the contents of a memory location in the Memory 
Editor window: the modified data will change color. Continue to edit as many 
locations as you need; when finished, press the Enter key and all of the 
modified memory locations will be downloaded at once to the target emulation 
memory buffer. 

Loading Buffer Contents from a File 
To load a file to be emulated into the multiROM user interface, click on the “Load 
Buffer” button on the toolbar or choose “Load Memory Buffer” from the “File” 
menu. 

 

 

Opens the Open File Dialog Box 
 

The “Load Buffer” Command on the Toolbar 
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The following dialog box will appear. 

 

 
The Open File Dialog Box 

§ First of all, choose the format of the file you are about to open. Three formats 
are available: Binary, Intel-Hex and Motorola S-Record. The file format 
defines how the multiROM user interface interprets data when loading the file. 
A binary file is just a series of consecutive bytes; an Intel-Hex or Motorola S-
Record files are more complex files. See the “Appendix C: Intel-Hex File 
Format Specifications” and the “Appendix D: Motorola S-Record File Format 
Specifications” for more information. Make sure that the file format specified 
in the Format drop list matches the format of the file being loaded. 

§ Browse through folders and locate the desired file. 

§ If needed, you can pre-fill the entire host emulation memory buffer with a 
known value. This operation, if enabled, is performed by the multiROM user 
interface before to start loading data from the chosen file. 

§ If needed, you can specify where to start to load data from and where (in the 
host emulation memory buffer) to start to store the read data to. That is, you 
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can specify both a file offset (the Load data from address parameter) and a 
host emulation memory buffer offset (the Store from address parameter). 
Additionally, you can specify whether to read bytes continuously (Load data 
every byte), or every 2nd byte or every 4th byte. Likewise, you can specify 
how to store the read data into the host emulation memory buffer: you can 
store the read bytes continuously (Store into every byte) or every 2nd byte 
or every 4th byte. The diagram below illustrates all this. 

§ The swap bytes option swaps the position of adjacent bytes. This operation is 
performed on the entire host emulation memory buffer, after all of the 
previous loading operations are done. 

§ Click the “Open” button. The file contents will be loaded into the Memory 
Editor window. 

 

 
Note: when a file is first loaded into the Memory Editor window, its contents 
are not rendered with the standard foreground color, but with a different 
(customizable) color. That’s because the host emulation memory buffer contents 
differ from that of the  target emulation memory buffer, since no downloading 
has yet taken place. A download operation takes place automatically the first 
time the emulation starts. From that point on, the host emulation memory buffer 
and the target emulation memory buffer contain the same data, and the Memory 
Editor window indicates this by changing the foreground color back to the 
normal color. 
 
 

HOST EMULATION 
MEMORY BUFFER 

 

Store data from 
this address 
 

 
INPUT FILE 

 

Store data every n 
bytes (n = 1, 2 4) 
 

Load data from 
this address

 

Load data every n 
bytes (n = 1, 2 4)

 

Pre-filled areas 
 

 
File Loading Operations 
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Saving Buffer Contents to a File 
To save the contents of the host emulation memory buffer (the contents of the 
Memory Editor window) to a file, choose “Save Memory Buffer” from the “File” 
menu. You will have the opportunity to save the entire memory buffer or just a 
portion of it. Note that the output file will be created in binary format only. 

Starting and Stopping the Emulation 

Once the instrument is set up, emulation settings are specified, and a file has been 
loaded into the host emulation memory buffer, you can begin emulating. The 
emulation commands are grouped in the toolbar. They are “Reset”, “Run” and 
“Stop” (note that the “Reset” command is only available during emulation—when 
the instrument is not emulating, the Reset line is automatically kept active by 
multiROM itself). 

 

Stops the Emulation 

Starts the Emulation 

Resets the Target System 
 

Emulation Commands on the Toolbar 

During emulation only a subset of the multiROM user interface commands are 
available. In particular you can only: 

 

§ Perform real-time memory editing (if you are using real-time multiROM 
models and the emulation mode has been set to Real Time); 

§ Start and stop the Trace and analyze its results (see the “Trace” chapter); 

§ Send messages to and receive messages from the target system using the 
Virtual Terminal mechanism (see the “Virtual Terminal” chapter). 

Smart Downloading 
Smart Downloading allows the multiROM user interface to quickly download the 
Memory Editor window contents (that is, the host emulation memory buffer 
contents) to the target emulation memory buffer. The Smart Download feature 
implements a lossless data compression technique which saves considerably 
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amount of downloading time, especially when a large quantity of data needs to be 
transferred to the target emulation memory buffer. 

 

 
The Downloading Status Indicator 

Smart Target System Power Sensing 
multiROM continuously checks for the presence of the voltage supplied by the 
target board to the device under emulation (Vcc pin), and indicates on the user 
interface (in the status bar) when no voltage is detected. However, from the 
moment of the voltage dropping detection, there is an interval of time (about 15 
seconds) during which all of the user interface commands (emulation commands 
included) are still enabled (and, actually, emulation can be started). If, after this 
interval of time, there is still no voltage at the Vcc pin of the device under 
emulation, an error message is issued by the user interface. 

This feature is useful when the Reset grabber is not connected to the target 
system, and the only way to reset the target system is to turn it off and on again. 

Status Led 
The status led, on the instrument’s front panel, indicates that the instrument is 
correctly powered on (led on, not blinking). However, during emulation, the 
status led blinks, indicating that emulation is in progress. Upon stopping 
emulation, the led stops blinking. 

Using Workspaces 

What is a Workspace? 
A workspace is a multiROM file which groups all of the information you need to 
emulate a particular device: 
 

§ The device code and operating voltage; 

§ A link to the file to emulate (together with all of the loading parameters, such 
as buffer pre-fill value, buffer offset, file offset, etc.), and the Memory Editing 
mode; 

§ Reset, Trace, Virtual Terminal and Trigger Out settings; 

§ Windows position, text font and colors. 
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Working with Workspaces allows you to quickly and safely maintain emulation 
settings between emulation sessions. 

Creating a Workspace File 
To create a new Workspace file just select the “Save Workspace As” command 
from the “File” menu. You will be requested to give the Workspace file a name 
and a path. All of the current working parameters and settings are then 
automatically saved to that file. 

Opening a Workspace 
The list of the most recently used Workspaces appears at the bottom of the “File” 
menu. Simply select one of these Workspaces to open it. If a Workspace you want 
to work with doesn’t appear in the list, select the “Load Workspace” command 
under the “File” menu and pick the Workspace file you wish. 
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4. Trace 

Overview 

Trace is the mechanism that allows multiROM to keep a record of the memory 
locations accessed by the target during emulation. When Trace is on, a dedicated 
user interface window (the Trace window) lists those memory locations. Trace 
start and stop conditions can be specified as options (for example, it is possible to 
start tracing upon a particular memory location has been accessed by the target.) 

The Trace mechanism uses a Trace memory buffer to store traced memory 
locations. The Trace memory buffer is a dedicated memory buffer (512 elements 
long) built-in into the instrument. 

 

 
Note: when enabled, the Trace is completely transparent to the emulation. No 
emulation resources are wasted, and the emulator’s access time is not affected. 
 

Trace Settings 

To set up Trace settings, choose “Trace” from the “Settings” menu. 

 

 

Opens the Trace Settings Dialog Box
 

Trace Commands on the Toolbar 

The following dialog box will appear. 
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The Trace Settings Dialog Box 

§ To enable the Trace, tick the relative check box. 

§ Optionally, you can narrow (filter) the scope of the Trace by specifying a 
range of memory locations. Only memory locations belonging to this range 
will be traced. If you don’t enable the filter, the scope of the Trace will be the 
entire memory range. 

§ You can then specify the Trace start condition. You can choose the Trace to 
start automatically when the emulation starts, to manually start the Trace via 
the “Start Trace”/“Stop Trace” commands on the toolbar, or to provide a Trace 
trigger location (that is, the Trace will automatically start when the target 
system accesses that location). 

§ Likewise, you can specify the Trace stop condition. You can choose the 
Trace never to stop (in which case the Trace buffer will act as a circular buffer, 
overwriting its contents and thus retaining the last 512 elements traced), to 
automatically stop the Trace when the Trace buffer is full, or to automatically 
stop the Trace when a number of elements have been traced. 
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The Trace Window 

The Trace window displays the contents of the Trace buffer. Traced memory 
locations are listed in the order they have been traced. To open/close the Trace 
window, click on the “Trace Window” button on the toolbar. 
 

 

Opens/Closes the Trace Window
 

The “Open/Close Trace Window” Command on the Toolbar 

Trace Range 
 

Traced 
Memory 

Locations
 

Total 
Elements 

Traced
 

When available (that is, the 
emulation mode is not set 
to Real Time), the content of 
the traced memory 
locations is displayed as 
well. 
 

 
The Trace Window 

 
Note: in real-time emulation mode, the content of the traced memory locations 
is not displayed. In Normal emulation mode, the content of the traced memory 
locations is displayed, exception made for memory locations belonging to the 
Virtual Terminal area (if the Virtual Terminal is enabled). Also note that the 
Trace window contents are updated when you stop the Trace or the emulation. 
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Starting and Stopping the Trace 

When emulating, you can manually start and stop the Trace (using the “Start 
Trace” and “Stop Trace” buttons on the toolbar), unless you have specified  
automatic start and/or stop conditions in the Trace Settings dialog box.  
 

 

Starts the Trace Stops the Trace 
 

Trace Commands on the Toolbar 
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5. Virtual Terminal 

Overview 

The Virtual Terminal is a communication channel between the host PC and the 
target system which allows the latter to send messages to the former during the 
emulation, and vice versa. By simply accessing some dedicated emulation 
memory buffer locations, the target can send, while running, the content of its 
variables or whatever other text messages to the host PC; Virtual Terminal 
messages are displayed in a dedicated user interface window (the Virtual 
Terminal window). The Virtual Terminal eliminates the need to dedicate a target 
serial port for debugging purposes. 

For the Virtual Terminal communication link to work, both the target system and 
the host system must implement some proper (easy) functions. In particular: 

 

§ The target system microprocessor must include a small portion of code for 
handling the process of ingoing and outgoing characters; 

§ The host system can handle ingoing and outgoing characters either via the 
multiROM user interface (which seamlessly implements the Virtual Terminal 
communication through the Virtual Terminal window) or by writing user 
applications. In the latter case, an Interface Library (DLL) is available which 
includes all of the low-level functions that allow you to set up the instrument 
and perform, from within your own application, most of the commands and 
functions of the multiROM user interface—Virtual Terminal included. 

Virtual Terminal Resources 

The Virtual Terminal feature can be enabled/disabled from the multiROM user 
interface. When enabled, the Virtual Terminal wastes 512 memory locations on 
the target emulation memory buffer for implementing the communication 
channel between the target and the host. This reserved area (which contains the 
Virtual Terminal communication registers) can be mapped anywhere within the 
target emulation memory buffer, its base address being configurable from the 
multiROM user interface. 
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Note: In the Memory Editor window, the area reserved for the Virtual Terminal 
is displayed with a grey background. Moreover, the content of the memory 
locations belonging to that area is shown as a series of “X”s—these memory 
locations can’t be edited. 
 
 

Additionally, a Transmit buffer and Receive buffer are built-in into the multiROM 
internal hardware (they don’t waste any additional resource on the target 
memory). The following figure illustrates how the Virtual Terminal mechanism is 
implemented. 

 

multiROM 

Virtual Terminal 
Comm. Buffers 

(Dedicated Memories) 

Target 
Emulation 

Memory Buffer 

Target 
System Host 

System 

Receive 
FIFO Buffer 
(16 chars) 

Transmit 
FIFO Buffer 
(1024 chars) 

RDR 

SR 

TDR 
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Reserved 
(254 locations) 

SR = Status Register 
RDR = Receive Data Register 
TDR = Transmit Data Register 

Virtual Terminal 
Comm. Registers 

Base Address 

 
Virtual Terminal Communication Buffers and Registers 

Communication Registers 

In order to perform read/write operations, the target must deal with three 
communication registers. 

SR (Status Register) 
Contains information about the status of the Receive buffer and the Transmit 
buffer. 
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

- - - - - - TDFF RDFE 

Virtual Terminal Status Register 

§ TDFF (Transmit Data FIFO Full): 1 if the Transmit Buffer is full; 0 
otherwise. 
Check for the value of this bit before to access the Transmit Data Register. If 
the Transmit Buffer is full, any subsequent attempt to send data will fail. 

§ RDFE (Receive Data FIFO Empty): 1 if the Receive Buffer is empty; 0 
otherwise. 
Check for the value of this bit before to read the content of the Receive Data 
Register. If the Receive Buffer is empty, the Receive Data Register doesn’t 
contain a valid character. 

TDR (Transmit Data Register) 
Occupies the first 256 locations of the communication registers area, and acts as a 
“write-by-reading” transmission mechanism: by accessing the nth location of this 
register, the target causes the character whose ASCII code is n to be sent to the 
host system. For example, by accessing the location (Base Address + 45h), the 
target can send the character ‘A’ (whose ASCII code is 45h) to be transmitted to 
the host system. 

Before to access this register, always check that the Transmit buffer is not full. 
Otherwise, every attempt to transmit data will fail. 

RDR (Receive Data Register) 
Use this register to retrieve the next character from the Receive buffer. 

Before to access this register, always check that the Receive buffer is not empty. If 
the Receive Buffer is empty, the Receive Data Register doesn’t contain a valid 
character. 

Virtual Terminal Implementation Example (Target 
Side) 

The following example illustrates how the target system can take advantage of the 
Virtual Terminal resources to communicate with the host system. In this example 
(written in standard C), the target simply echoes the character it receives from the 
host system, sending them back to the host system itself. 
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 /*                         */ 
 /* Communication Registers */ 
 /*                         */ 
  
 #define VTERM_BASE_ADDR 0x0D00 /* Comm. Registers Base Address */ 
 #define VTERM_TDR(C)  *(unsigned char *)(VTERM_BASE_ADDR + C) 
 #define VTERM_SR  *(unsigned char *)(VTERM_BASE_ADDR + 0x100) 
 #define VTERM_RDR  *(unsigned char *)(VTERM_BASE_ADDR + 0x101) 
 #define VTERM_SR_RDFE 0x01 
 #define VTERM_SR_TDFF 0x02 
  
 /*               */ 
 /* VTerm_GetChar */ 
 /*               */ 
  
 unsigned char VTerm_GetChar(void) 
 { 

while (VTERM_SR & VTERM_SR_RDFE) 
; 

return (VTERM_RDR); 
 } 
  
 /*               */ 
 /* VTerm_PutChar */ 
 /*               */ 
  
 void VTerm_PutChar(unsigned char character) 
 { 

while (VTERM_SR & VTERM_SR_TDFF) 
;  

VTERM_TDR(character); 
 } 
  
 /*               */ 
 /* Main          */ 
 /*               */ 
  
 void main(void) 
 { 

unsigned char c; 
 
while (1) 
{ 

c = VTerm_GetChar(); 
VTerm_PutChar(c); 

} 
 } 
 

Virtual Terminal Implementation (Host Side) 

Virtual Terminal Settings 
The Virtual Terminal communication link can be enabled/disabled from the 
Virtual Terminal Settings dialog box. To open the Virtual Terminal Settings 
dialog box, click on the “Terminal Settings” button on the toolbar, or choose 
“Virtual Terminal” from the Settings menu. 
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Opens the Virtual Terminal Settings Dialog Box

Opens/Closes the Virtual Terminal Window
 

Virtual Terminal Commands on the Toolbar 

The following dialog box will open, allowing you to customize Virtual Terminal 
parameters. 

 

 
The Virtual Terminal Settings Dialog Box 

§ The Base Address parameter specifies where, in the target emulation 
memory buffer, a dedicated memory zone (512 locations long) will be reserved 
for implementing the Virtual Terminal mechanism. 

§ The other settings control how the Virtual Terminal window interprets and 
processes ingoing and outgoing characters. Two Display Modes are 
available: ASCII and Hexadecimal. In the former case, the ASCII (8 bit) 
characters corresponding to the ingoing or outgoing data is displayed; in the 
latter case, the very numerical value of the data is displayed, in hexadecimal 
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format. If the ASCII mode is chosen, then a sub-option is available: if enabled, 
it displays a “.” character for each non-printable ASCII code received. 

§ Finally, the Local Echo option, if enabled (default setting), echoes on the 
Virtual Terminal window the characters sent to the target system. 

 

 
Note: when enabled, the Virtual Terminal reserves 512 memory locations 
(starting from the Virtual Terminal base address) for its own purposes. When 
setting the Virtual Terminal base address, therefore, make sure that that portion 
of the emulation memory buffer doesn’t contain valid code to be emulated. 
 
 

The Virtual Terminal Window 
The Virtual Terminal window displays ingoing and outgoing Virtual Terminal 
messages. Ingoing and outgoing characters can be displayed in two different 
colors (chosen from the Preferences dialog box). 

 

 
The Virtual Terminal Window 
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Note: the Virtual Terminal communication link only works while the 
instrument is emulating (either in normal or real-time emulation mode). Also 
note that ingoing characters are actually processed (received) only if the Virtual 
Terminal window is open. 
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6. Troubleshooting 

Installation Issues 

Installing the multiROM User Interface under Windows NT 
In order to install the multiROM user interface under Windows NT, you must 
have logged in as Administrator. 

Parallel Port Topics 
The instrument communicates with the PC trough a standard, bidirectional 
parallel port. 

The fastest data transfer rates are achieved when the parallel port mode is set to 
EPP or ECP. If neither the EPP or ECP mode are supported by your PC’s parallel 
port hardware, the multiROM user interface will use the parallel port 
bidirectional transfer mode. If either this mode is not supported, the standard 
(nibble) mode will be used instead. Please note, however, that the standard mode 
only achieves much lower transfer rates than the EPP or ECP modes, thus 
resulting in slowing down the emulation memory buffer downloading process. 

To make sure that the fastest communication speed between the instrument and 
the PC is achieved, reboot your PC, enter the BIOS utility and make sure that the 
parallel mode is set to either EPP or ECP. 

Common Problems and Solutions 

The emulation doesn’t start 
§ Check that the Reset grabber is properly connected to the target system. 

§ Check that the Reset active level has been set correctly. 

The emulation does not seem to be performing correctly 
§ Check that the selected device is the actual device under emulation. 

§ Check that the selected device type is correct (for example, you selected an 
EPROM memory but the target system uses a FLASH memory, or vice versa.) 

§ Check that the emulation memory buffer contains valid data (that is, you 
loaded a proper file to be emulated.) 

§ Check that the Reset grabber is properly connected to the target system. 

§ Check that the Virtual Terminal area doesn’t overlap a valid code area. 
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The Trace doesn’t record memory accesses 
§ Check that the Trace filter, if enabled, includes memory locations that are 

actually accessed by the target system. 

§ Check that the Trace trigger location, if specified, is actually accessed by the 
target system. 

The user interface signals that the target is off, while it is on  
§ Check that the selected device is the actual device under emulation. 

§ Check that the operating voltage specified in the user interface is not higher 
than the power supply voltage used by the target system. 

Error Messages 

Most of the multiROM user interface error messages come together with an 
explanation and a suggestion on how to solve the problem. In case you can’t still 
solve your problem, please contact our Technical Support 
(support@softecmicro.com). 

Diagnostic Test 

The instrument includes a diagnostic test to verify that the emulator hardware 
works properly. The diagnostic test performs a general hardware check and a 
foolproof test of all of the I/O lines of the emulation cable (all Address and Data 
lines will be tested.) 

To start the test, choose “Diagnostic Test” from the “Settings” menu. The 
following dialog box will appear. 
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The Diagnostic Test Dialog Box 

Before to start the diagnostic test, make sure to connect both emulation cables to 
the appropriate test plug (TPMULTIROM) sockets. Then click the “Start” button. 
The diagnostic test will be performed, and the result will be displayed after a few 
moments. 

Getting Technical Support 

Technical assistance is provided free to all customers. For technical assistance, 
documentation and information about products and services, please refer to your 
local SofTec Microsystems partner. 

SofTec Microsystems offers its customers a free technical support service at 
support@softecmicro.com. 
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Appendix A: Technical 
Specifications 

Electrical and Physical Specifications 

Operating Voltage 9÷18 V DC 
 

Power Consumption Stop mode: 200 mA (max) 
 

Emulation mode: 700 mA (max, for multiROM8 and 
multiROM8L models); 1000 mA (max, for multiROM16 and 
multiROM16L models) 
 

Read Operation Timings 
(maximum values, see 
diagrams below) 

tACC:  55 ns (8-bit emulation) 
tOE:  45 ns (8-bit emulation) 
tCE:  45 ns (8-bit emulation) 
tDF:  35 ns (8-bit emulation) 
 

tACC:  60 ns (16-bit emulation) 
tOE:  45 ns (16-bit emulation) 
tCE:  45 ns (16-bit emulation) 
tDF:  35 ns (16-bit emulation) 
 

Trigger Out Timings 
(see diagram below) 

tPHL:  125 ns (max) 
tPLH:  2ìs (max) 
 

Reset Timings tRISE:  250 ns (max) 
tFALL:  50 ns (max) 
 

Data Lines Output Current +/-50 mA maximum 
 

Dimensions 195 x 115 x 30 mm 
 

Weight 450 g (without emulation pod and cables) 
 

Operating Temperature  -5 °C to 50 °C 
 

Storage Temperature  -20 °C to 70 °C 
 

Humidity 90% (without condensation) 

Electrical and Physical Specifications 
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AC Waveforms 

tACC 

Addresses 

CE 

OE 

Data 

Valid Address 

Valid Data 

tCE 

tOE tDF 

 
AC Waveforms for Read Operations 

tACC 

Valid Address 

Valid Data 

Kept LOW 

Kept LOW 

Addresses 

CE 

OE 

Data 

 
AC Waveforms for tACC Measure Test Conditions 
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Valid Address 

Valid Data 

tCE 
Kept LOW 

Addresses 

CE 

OE 

Data 

 
AC Waveforms for tCE Measure Test Conditions 

Valid Address 
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Kept LOW 

Addresses 

CE 
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Data 

 
AC Waveforms for tOE Measure Test Conditions 
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Addresses 

CE 

OE 

Data 

Valid Address 

Valid Data 

tDF 

Kept LOW 

 
AC Waveforms for tDF Measure Test Conditions 

Addresses 

CE 

OE 

Trigger Out 

Trigger Address 

tPHL tPLH* Slow rising edge

* Note: tPLH is measured 
from the rising edge of OE or 
CE (whichever comes first) 

 
AC Waveforms for Trigger Out Timings 



multiROM Series ROM Emulators 

Page 63 

A 

Emulation Connectors Pinout 
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Emulation Connector (D0-D7) Pinout 
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Emulation Connector (D8-D15) Pinout 
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multiROM Block Diagram 
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multiROM Block Diagram 
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Bank Switching Details 

 

1. Default Condition 2. The PC Modifies Bank A 

multiROM 

Emulation Memory Buffer 

Target 
System Host 

System 

BANK A 

BANK B 

The target 
accesses the 
modified data 

from  
Bank A 

 

4. The PC Modifies Bank B 3. The Target Emulates the Modified Data 

multiROM 
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The target 
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Bank B 

 

 
Working Details of the Bank Switching Mechanism 

 
Note: the bank switching operation between state 2 and state 3 is safely 
performed by the emulator when the target is not accessing the emulation 
memory (that is, both OE and CE lines are not enabled). The bank switching 
operation between state 3 and state 4 is always safe, since the two banks contain 
the very same data. 
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Appendix B: Interface Library 
Programmer’s Guide 

Overview 

Notes 
This documentation deals with low-level interfacing between user written PC 
applications and the multiROM Series ROM Emulators. This section assumes you 
have already read the other parts of this manual and got acquainted with the 
instrument. All of the examples provided in this documentation are written in C, 
unless otherwise reported. 

Introduction 
Dynamic-link libraries (DLL) are modules that contain functions and data. A 
DLL is loaded at run time by its calling modules (.exe or .dll). When a DLL is 
loaded, it is mapped into the address space of the calling process. 

The multiROM Interface Library is a DLL which includes all of the low-level 
functions that allow you to set up the instrument and perform, from within your 
own application, most of the commands and functions of the multiROM user 
interface. 

The multiROM Interface Library contains C written routines, and can be used to 
interface the instrument from within, for example, a Microsoft C or Visual Basic 
application, as well as any other programming language that supports the DLL 
mechanism. For details on how to call DLL functions from within your 
application, please refer to the your programming language’s documentation. 

Installation 

The Interface Library is available as an option. When you purchase the Interface 
Library you get a floppy disk containing the following files: 

 

§ The multiROM.dllmultiROM.dll file 
(the main DLL file–must be copied into your <WINDOWS>\SYSTEM 
directory); 

§ The multiROM.libmultiROM.lib file 
(the library file for Visual C applications—must be copied into your source 
code directory); 
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§ The multiROM.hmultiROM.h file 
(the include file for Visual C applications—must be copied into your source 
code directory); 

§ The multiROM.basmultiROM.bas file 
(the include file for Visual Basic applications—must be copied into your source 
code directory). 

 

The Communication DLL floppy disk also contains the following files (which are 
required for the low-level control of the parallel port resources): 

 
§ tvicport.vxdtvicport.vxd; 

§ tvicport.dlltvicport.dll; 

§ tvicport.systvicport.sys. 

 

If you are working under Windows 95/98/Me, just copy the files tvicptvicport.vxdort.vxd 
and tvicport.dlltvicport.dll into the <WINDOWS>\SYSTEM directory. 

If you are working under Windows NT/2000, you must do the following: 

 

1. Log in as Administrator; 
2. Copy the file tvicport.dlltvicport.dll into the <WINNT>\SYSTEM directory; 

3. Copy the file tvicport.systvicport.sys into the <WINNT>\SYSTEM32\DRIVERS directory; 

4. Create the following keys in the Registry: 
 

HKEY_LOCAL_MACHINE\System\CurrentControlSet\Services\TvicPort, 
Key = “ErrorControl”, Value = 0x00000001, Type = DWORD 
 

HKEY_LOCAL_MACHINE\System\CurrentControlSet\Services\TvicPort, 
Key = “Type”, Value = 0x00000001, Type = DWORD 
 

HKEY_LOCAL_MACHINE\System\CurrentControlSet\Services\TVicPort, 
Key = “Start”, Value = 0x00000002,  Type = DWORD 
 

HKEY_LOCAL_MACHINE\System\CurrentControlSet\Services\TVicPort, 
Key = “Group”, Value = “Extended Base”, Type = String 
 

HKEY_LOCAL_MACHINE\System\CurrentControlSet\Services\TVicPort, 
Key = “Parameters”, Value = “”, Type = String 

5. Reboot the PC. 

Using the Interface Library Functions 

When you control the emulator within your own application, you will typically 
follow the steps indicated below: 
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1. Initialize the instrument. 
To communicate with multiROM you need to open a parallel port resource 
and initialize multiROM in a known state. This initialization procedure must 
be done every time the instrument is powered on. 

2. Set up emulation settings. 
Before emulating, you must specify various instrument settings (such as the 
device to be emulated, the emulation mode, Reset settings, Trigger Out 
settings, Trace settings, Virtual Terminal settings, etc.) and initialize the 
emulation memory buffer with the program/data to be emulated. 

3. Emulate. 
Once the instrument is set up and emulation settings are specified, you can 
begin emulating. During emulation only certain operations (such as real-time 
memory editing in case you are using real-time multiROM models, Virtual 
Terminal control, etc.) are allowed. 

4. Stop emulation. 
Stopping the emulation allows you to modify the emulation memory buffer 
(non-real-time multiROM models don’t allow the emulation memory buffer 
editing while emulating) as well as change emulation settings. 

5. Repeat the steps 2 trough 4 as long as necessary. 

6. Close the communication with the instrument. 
Closing the communication with the instrument frees the parallel port 
resource used during communication. 

Return Values of Interface Library Functions 

Most of the Interface Library functions return a BOOL value which indicates 
whether the function has been successfully executed (return value = TRUE) or not 
(return value = FALSE). In the latter case it is possible to get extended error 
information by calling the function MR_GetError: 

 
MR_ErrorCodeT MR_GetError (void); 

 

The following table summarizes the possible error codes. 
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Error Code Description 

MR_NO_ERRORS No errors detected. 
MR_ERR_COMM_CONNECTION Instrument not detected. Make sure that both the parallel cable is 

connected to the specified LPT port and the emulator is turned on 
and retry. 

MR_ERR_COMM_CFG_INSTRUMENT Instrument configuration error. 
MR_ERR_COMM_DATA_TRANSFER Data transfer error. Try again and, if the trouble persists, use 

another parallel port. If the problem persists, contact our 
technical support. 

MR_ERR_ADC Instrument's internal A/D error. Try again and, if the trouble 
persists, contact our technical support. 

MR_ERR_IO_DRIVER I/O communication driver error. 

MR_ERR_BUSY The requested operation was not successful because multiROM 
was busy. 

MR_ERR_MEM_PC_ALLOC Internal DLL memory allocation error. 
MR_ERR_MEM_WRITE_ADDR Invalid target emulation memory buffer error. 
MR_ERR_MEM_WRITE_CHK Invalid checksum. The checksum of the written data does not 

match that of the source data. 
MR_ERR_TRACE_BUSY Could not change Trace parameters before Trace was running. 
MR_ERR_TRACE_BUFF_SIZE A Trace buffer larger than 512 elements has been specified. 

MR_ERR_TRACE_RANGE The lower or upper address (or both) used to narrow the scope of 
the Trace is invalid. 

MR_ERR_TRACE_TRG_ADDR The address that acts as a trigger for the Trace section is invalid. 
MR_ERR_TRG_MODE An invalid Trigger mode has been specified. 
MR_ERR_TRG_ADDR The address that acts as a trigger for the Trigger Out signal is 

invalid. 
MR_ERR_VTERM_BASE_ADDR The base address specified for the Virtual Terminal is invalid. 
MR_ERR_EMU_INVALID_MEM An invalid device memory organization has been specified. 

MR_ERR_EMU_NO_LIVE The requested operation is only supported by real-time multiROM 
models. 

MR_ERR_TEST_IO_POD Instrument's I/O line(s) (Address or Data) error. Make sure that 
the emulator cables are properly connected to the TPMULTIROM 
test board. 

MR_ERR_TEST_ADC Instrument's A/D converter error. Make sure that the emulator 
cables are properly connected to the TPMULTIROM test board. 

MR_ERR_TEST_RAM Instrument RAM error. 
MR_ERR_VOLTAGE Instrument's internal voltage generator error. 

Interface Library Error Codes Summary 
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Library Functions Reference—Initialization 

 

MR_CheckInstrumentConnection 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_CheckInstrumentConnection (void); 

Return value: 
TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

You can call this function periodically to check for the presence of a 
communication link between the host PC and the instrument. If the 
instrument is turned off or the parallel cable is removed, 
MR_CheckInstrumentConnection returns FALSE; by then calling the 
MR_GetError function you can get information about the cause of the 
broken communication link. 

 

MR_CloseCommunication 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_CloseCommunication (void); 

Return value: 
TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Closes the communication with the instrument and frees the parallel port 
resource used during communication. 
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MR_GetInstrumentID 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_GetInstrumentID (MR_EmulatorModelT *model); 

Parameters: 

model:  depending on the emulator model detected, the model variable 
will assume one of the following values: 

MR_MODEL_MULTIROM8, 
MR_MODEL_MULTIROM8L, 
MR_MODEL_MULTIROM16, 
MR_MODEL_MULTIROM16L. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Gets the multiROM model connected to the parallel port. The 
MR_InitInstrument function must have been called before—that is, the 
instrument must have already been configured. 

 

MR_GetLPTBaseAddress 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_Uint16T int MR_GetLPTBaseAddress (int nlpt); 

Parameters: 

nlpt: 1 for LPT1, 2 for LP2, etc. 

Return value: 

The base address for the specified parallel port. 

Description: 

Gets the base address for the specified parallel port. This value can in turn 
be used with the MR_InitInstrument function to initialize the instrument 
connected to the parallel port. To get the number of parallel ports present 
in your system, call the MR_GetNumLPTPorts function. 
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MR_GetLPTCommMode 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT int MR_GetLPTCommMode (MR_CommModeT *mode); 

Parameters: 

mode: will contain one of the following values: MR_COMM_EPP, 
MR_COMM_BIDIR, MR_COMM_NIBBLE. See “Parallel Port Topics” 
in the “Troubleshooting” chapter for details. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Gets the parallel port transfer mode for the parallel port resource currently 
in use. This function must be called after the MR_InitInstrument function. 

 

MR_GetNumLPTPorts 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
int MR_GetNumLPTPorts (void); 

Return value: 

The number of parallel ports present in your system. 

Description: 

Gets the number of parallel ports present in your system. This value can in 
turn be used with the MR_GetLPTBaseAddress function. 

 

MR_InitInstrument 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_InitInstrument (MR_Uint16T lpt_addr, 
MR_ProgressProc *callback); 
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Parameters: 

lpt_addr: the parallel port base address, obtained with the 
MR_GetLPTBaseAddress function. 

callback: specifies the address of a callback function which will get the 
progress (a value from 0 to 100) of the initialization 
procedure. You can use this feature to display a progress bar 
while the instrument is being initialized. If this feature is not 
used, the callback parameter must be NULL. The callback 
function prototype must be defined as follows: 

 
void MR_ProgressProc (MR_UInt32T); 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Initializes the instrument connected to the specified parallel port. This 
function must be called before to call any other function that 
communicates with the instrument. 

After initialization, the instrument’s emulation parameters are set as 
follows: 

 

Emulation Mode: MR_EMULATION_NORMAL; 

Device Memory Organization: MR_MEM_128Kx8; 

Device Memory Type: MR_MEM_EPROM; 

Operating Voltage: 50 (= 5.0 V); 
Reset Active Level: MR_RESET_MODE_ACTIVE_LOW; 

Reset Delay: 100 (= 100 ms); 

Trigger Out Status: MR_TRG_OUT_DISABLED; 

Trigger Out Address: 0x00000 (= 00000h); 

Trigger Out Mode: MR_TRG_OUT_MODE_LATCH; 

Virtual Terminal Status: MR_VTERM_DISABLED; 

Virtual Terminal Base Address: 0x00000  (= 00000h); 
Trace Status: MR_TRG_TRACE_DISABLED; 

Trace Buffer Length: MR_TRACE_BUFFER_SIZE; 

Trace Mode: MR_TRACE_MODE_CIRCULAR; 

Trace Trigger Location: 0x00000  (= 00000h); 
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Led Status: MR_LED_NORMAL. 

 

MR_PodTestIO 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_PodTestIO (MR_ProgressProc *callback); 

Parameters: 

callback: specifies the address of a callback function which will get the 
progress (a value from 0 to 100) of the test procedure. You can 
use this feature to display a progress bar while the instrument 
is being tested. If this feature is not used, the callback 
parameter must be NULL. The callback function prototype 
must be defined as follows: 

 
void MR_ProgressProc (MR_UInt32T); 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Performs a general hardware check and a foolproof test of all of the I/O 
lines of the emulator cable (all address, data and control lines are tested). 
Before to call this function the instrument must have been already 
initialized (MR_InitInstrument function) and both emulator cables must 
be connected to the appropriate test board (TPMULTIROM) sockets. 
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Library Functions Reference—Configuration 

Note: all of the following functions work only if the instrument has been already 
configured. That is, the MR_InitInstrument function must have been called. 

 

MR_DeviceConfig 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_DeviceConfig (MR_MemOrgT mem_org, MR_MemTypeT 

mem_type, MR_EmulationModeT emul_mode); 

Parameters: 

mem_org: the memory organization of the device to be emulated. Can be 
one of the following values: 

MR_MEM_8Kx8, 
MR_MEM_16Kx8, 
MR_MEM_32Kx8, 
MR_MEM_64Kx8, 
MR_MEM_128Kx8, 
MR_MEM_256Kx8, 
MR_MEM_512Kx8, 
MR_MEM_1Mx8, 
MR_MEM_2Mx8, 
MR_MEM_8Kx16, 
MR_MEM_16Kx16, 
MR_MEM_32Kx16, 
MR_MEM_64Kx16, 
MR_MEM_128Kx16, 
MR_MEM_256Kx16, 
MR_MEM_512Kx16, 
MR_MEM_1Mx16. 

mem_type: the memory type of the device to be emulated. Can be  
MR_MEM_EPROM or MR_MEM_FLASH. 

emul_mode: the emulation mode to be performed. Can be 
MR_EMULATION_NORMAL or MR_EMULATION_REAL_TIME (for 
real-time multiROM models only).  

Return value: 

TRUE: the function was successful. 
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FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 
Configures the instrument’s main emulation parameters. 

 

MR_LedSetMode 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_LedSetMode (MR_LedModeT mode); 

Parameters: 

mode: can be one of the following values: MR_LED_NORMAL, 
MR_LED_BLINK_SLOW, MR_LED_BLINK_FAST. 

Return value: 
TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Drives the instrument’s LED. 

 

MR_Reset 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_EmulationReset (void); 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Call this function to (asynchronously) drive, at any moment, the Reset line 
active for at least dly_ms milliseconds. This function doesn’t affect the 
emulation status: that is, if the instrument is emulating, the emulation is 
not interrupted—only the Reset line is affected. 
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MR_ResetConfig 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_ResetConfig (MR_ResetLevelT level, MR_UInt32T 

dly_ms); 

Parameters: 

level: the active level of the Reset signal. Can be 
MR_RESET_MODE_ACTIVE_LOW or 
MR_RESET_MODE_ACTIVE_HIGH. 

dly_ms: the duration (in milliseconds) of the Reset signal’s active state. 
The Reset line is automatically driven active by multiROM 
when the instrument is not emulating. When the emulation is 
started, the Reset line is driven inactive. At any moment, by 
calling the MR_Reset function, you drive (asynchronously) the 
Reset line active for at least dly_ms milliseconds. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Configures the Reset signal parameters. 

 

MR_TargetGetVoltage 
 
Include file: 

#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_TargetGetVoltage (MR_VoltageT *tenths_of_volt); 

Parameters: 

tenths_of_volt: 

the target device’s Vcc voltage, in tenths of volt. 

Return value: 
TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 
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Description: 

Reads the target voltage of the instrument, that is the voltage supplied by 
the target board at the Vcc pin of the device under emulation. 
 

MR_VoltageConfig 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_VoltageConfig (MR_VoltageT tenths_of_volt); 

Parameters: 

tenths_of_volt: 
the operating voltage, in tenths of volt. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Sets the operating voltage of the instrument, that must match the voltage 
supplied by the target board to the device under emulation (Vcc pin). This 
setting must be specified to multiROM, since it uses this value to properly 
drive address, data and control lines. Additionally, the operating voltage 
setting is used by the instrument to properly generate the Reset and 
Trigger Out signals. 
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Library Functions Reference—Emulation Commands 

 

MR_EmulationStart 
 
Include file: 

#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_EmulationStart (void); 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Starts the emulation. The Reset line is driven active for a time equivalent to 
that specified by the MR_ResetConfig function, and all of the instrument’s 
internal sections (Virtual Terminal, Trace and Trigger Out) are reset (that 
is, all buffers are cleared and all initial conditions are restored.) 

 

MR_EmulationStop 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_EmulationStop (void); 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Stops the emulation. The Reset line is driven active. 
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Library Functions Reference—Buffer Editing 

 

MR_BufferEdit 
 
Include file: 

#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_BufferEdit (void); 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Begins a modifying operation in the target emulation memory buffer. This 
function must be called before you call any subsequent MR_BufferWrite8 
or MR_BufferWrite16 functions. 

 

MR_BufferUpdate 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_BufferUpdate (MR_ProgressProc *callback); 

Parameters: 

callback: specifies the address of a callback function which will get the 
progress (a value from 0 to 100) of the updating process. You 
can use this feature to display a progress bar while data is 
being updated. If this feature is not used, the callback 
parameter must be NULL. The callback function prototype 
must be defined as follows: 

 
void MR_ProgressProc (MR_UInt32T); 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 



Appendix B: Interface Library Programmer’s Guide 

Page 82 

B

Description: 

Forces changes (due to MR_BufferWrite8 or MR_BufferWrite16 function 
calls) to take place. 

In real-time multiROM models, MR_BufferWrite8 and MR_BufferWrite16 
function calls modify the target emulation memory buffer through a bank 
switching mechanism. Two separate target emulation memory buffers 
(banks) are used: one by the target system itself (bank B) and one by the 
host system (bank A). When a memory editing operation is performed 
(MR_BufferWrite8 or MR_BufferWrite16 functions), the modified data is 
first transferred to bank A. The two banks are switched (and consequently, 
the modified data is emulated) only after calling the MR_BufferUpdate 
function. 

 

MR_BufferWrite8 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_BufferWrite8 (MR_MemAddrT addr, MR_Data8T *src, 

MR_UInt32T len, MR_ProgressProc *callback); 

Parameters: 

addr: the start address of the destination block. Must be less than or 
equal to the host emulation memory size - 1. 

src: the pointer to the first byte of the source block. 

len: the number of elements to write. (addr + len) must be less 
than or equal to the target emulation memory buffer size - 1. 

callback: specifies the address of a callback function which will get the 
progress (a value from 0 to 100) of the writing process. You 
can use this feature to display a progress bar while data is 
being written. If this feature is not used, the callback 
parameter must be NULL. The callback function prototype 
must be defined as follows: 
 
void MR_ProgressProc (MR_UInt32T); 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 
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Description: 

Writes data on the host emulation memory buffer. Data is copied from a 
local (PC) buffer. Use this function with 8-bit devices. For 16-bit devices, 
use the MR_BufferWrite16 function. 

Before you call this function, call the MR_BufferEdit function first. Then 
perform as many MR_BufferWrite8 function calls as needed. Note that 
data is not immediately downloaded to the target emulation memory 
buffer; to force changes to take place, call the MR_BufferUpdate function. 

 

MR_BufferWrite16 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_BufferWrite16 (MR_MemAddrT addr, MR_Data16T *src, 

MR_UInt32T len, MR_ProgressProc *callback); 

Parameters: 

addr: the start address of the destination block. Must be less than or 
equal to the host emulation memory size - 1. 

src: the pointer to the first byte of the source block. 

len: the number of elements to write. (addr + len) must be less 
than or equal to the target emulation memory buffer size - 1. 

callback: specifies the address of a callback function which will get the 
progress (a value from 0 to 100) of the writing process. You 
can use this feature to display a progress bar while data is 
being written. If this feature is not used, the callback 
parameter must be NULL. The callback function prototype 
must be defined as follows: 

 
void MR_ProgressProc (MR_UInt32T); 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Writes data on the host emulation memory buffer. Data is copied from a 
local (PC) buffer. Use this function with 16-bit devices. For 8-bit devices, 
use the MR_BufferWrite8 function. 
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Before to call this function, call the MR_BufferEdit function first. Then 
perform as many MR_BufferWrite16 function calls as needed. Note that 
data is not immediately downloaded to the target emulation memory 
buffer; to force changes to take place, call the MR_BufferUpdate function. 
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Library Functions Reference—Trigger Out Settings 

 

MR_TriggerOutConfig 
 
Include file: 

#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_TriggerOutConfig (MR_TrgOutEnableT enable, 

MR_MemAddrT addr, MR_TrgOutModeT mode); 

Parameters: 

enable: enables or disables the Trigger Out section. Can be 
MR_TRG_OUT_ENABLED or MR_TRG_OUT_DISABLED. 

addr: the memory location that acts as a trigger. The Trigger Out 
signal is generated during emulation, if and when the addr 
location is accessed by the target. 

mode: how the Trigger Out signal is generated. Can be 
MR_TRG_OUT_MODE_PULSE or MR_TRG_OUT_MODE_LATCH. The 
Trigger Out signal is active low. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 
Configures the Trigger Out parameters. 

 

MR_TriggerOutGetStatus 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_TriggerOutGetStatus (MR_Data8T *status); 

Parameters: 

status: 0 if the Trigger Out signal has not been generated; 1 
otherwise. 

Return value: 

TRUE: the function was successful. 



Appendix B: Interface Library Programmer’s Guide 

Page 86 

B

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Returns whether or not the Trigger Out signal has been generated since the 
MR_EmulationStart function call. 
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Library Functions Reference—Virtual Terminal 
Operations 

 
Note: in this section, “Virtual Terminal Transmit buffer” and “Virtual Terminal 
Receive buffer” refer to the communication buffers as seen from the host system 
side. They are the very same buffers described in the “Virtual Terminal” chapter; 
but the Transmit buffer described there corresponds to the Receive buffer 
described here, and the Receive buffer described there corresponds to the 
Transmit buffer described here. 
 
 

MR_VTermConfig 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_VtermConfig (MR_VTermEnableT enable, MR_MemAddrT 

base_addr); 

Parameters: 

enable: can be MR_VTERM_ENABLED or MR_VTERM_DISABLED. 

base_addr: specifies the start address of the memory block that must be 
reserved (in the target emulation memory buffer) for 
implementing the Virtual Terminal mechanism. Valid values 
range from 0 to the target emulation memory buffer size - 512. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Configures the Virtual Terminal parameters. 

 

MR_VTermGetChar 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_VTermGetChar (MR_Data8T *data); 
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Parameters: 

data: the next character available in the Receive buffer. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Retrieves a character from the Virtual Terminal Receive buffer. Before you 
call this function, you must check for the presence of characters in the 
Receive buffer by calling the MR_VTermIsRxBufferEmpty function.  

The Receive buffer acts as a FIFO register: the first character received is the 
first to be retrieved. After a character is read it is automatically removed 
from the Receive buffer. 

 

MR_VTermPutChar 
 
Include file: 

#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_VTermPutChar (MR_Data8T data); 

Parameters: 

data: the character to send. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Puts a character in the Virtual Terminal Transmit buffer. Before you call 
this function, you must check that the Transmit buffer is not full 
(MR_VTermIsTxBufferFull function). 

The Transmit buffer acts as a FIFO register: the first character put is the 
first to be transmitted to the target. After a character is sent it is 
automatically removed from the Transmit buffer. 

 

MR_VTermIsRxBufferEmpty 
 

Include file: 
#include “multiROM.h” 
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Function prototype: 
MR_BoolT MR_VTermIsRxBufferEmpty (MR_Data8T *status); 

Parameters: 

status: 0 if there are characters in the Receive buffer; 1 otherwise. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Checks whether or not the Virtual Terminal Receive buffer contains 
characters. Characters can be subsequently retrieved by calling the 
MR_VTermGetChar function. 

 

MR_VTermIsTxBufferFull 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_VTermIsTxBufferFull (MR_Data8T *status); 

Parameters: 

status: 0 if the Transmit buffer is not full; 1 otherwise. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Checks whether or not the Virtual Terminal Transmit buffer is full. 
Characters can be sent to the target (MR_VtermPutChar function) only if the 
Transmit buffer is not full. 
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Library Functions Reference—Trace Operations 

 

MR_TraceGetStatus 
 
Include file: 

#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_TraceGetStatus (MR_Data8T *running, MR_UInt32T 

*nelem); 

Parameters: 
running: 0 if the Trace is not running; 1 otherwise. 

nelem: the number of valid memory locations present in the Trace 
buffer. 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Returns information about the Trace status. Call this function to check 
whether the Trace is running or not and to get the number of memory 
locations traced at the moment of the function call. 

 

MR_TraceReadData 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_TraceReadData (MR_Data32T *dest, MR_UInt32T 

*nelem); 

Parameters: 

dest: pointer to a local buffer which will get Trace elements. Must 
be 512 elements long. 

nelem: the number of valid memory locations copied into the dest 
buffer. 

Return value: 
TRUE: the function was successful. 
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FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 
Retrieves Trace elements. 

 

MR_TraceSetBuffer 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_TraceSetBuffer (MR_UInt32T size, MR_TraceModeT 

mode); 

Parameters: 

size: amount of memory to reserve for Trace. Can range from 1 to 
512 elements. This memory is not shared with the target 
emulation memory buffer, but is a separate, dedicated buffer. 

mode: can be MR_TRACE_MODE_NORMAL (after recording size events 
the Trace stops automatically) or MR_TRACE_MODE_CIRCULAR 
(continuous, circular recording, overwriting previous values). 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Configures the Trace buffer. 
 

MR_TraceSetRange 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_TraceSetRange (MR_MemAddrT min_addr, MR_MemAddrT 

max_addr); 

Parameters: 

min_addr: the lower address to be traced. Valid values range from 0 to 
the target emulation memory buffer size - 1 .  
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max_addr: the upper address to be traced. Valid values range from 
min_addr to the target emulation memory buffer size - 1. 

Return value: 
TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Limits the range of memory locations that will be traced. 

 

MR_TraceStart 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_TraceStart (void); 

Return value: 

TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Starts tracing. Deletes previously recorded data. This function must be 
called only during emulation. 

 

MR_TraceStop 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_TraceStop (void); 

Return value: 
TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Stops tracing. This function must be called only during emulation, after the 
MR_TraceStart has been called. 
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MR_TraceSetTrigger 
 

Include file: 
#include “multiROM.h” 

Function prototype: 
MR_BoolT MR_TraceSetTrigger (MR_TrgTraceEnableT enable, 

MR_MemAddrT addr); 

Parameters: 

enable: can be MR_TRG_TRACE_ENABLED or MR_TRG_TRACE_DISABLED. 

addr: the memory location that acts as a trigger. The Trace section 
starts recording only after the addr location is accessed by the 
target. 

Return value: 
TRUE: the function was successful. 

FALSE: an error occurred. Call the MR_GetError function to get 
extended error information. 

Description: 

Configures the Trace trigger parameters. 
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Appendix C: Intel-Hex File Format 
Specifications 

Introduction 

This document describes the hexadecimal object file format for the Intel 8-bit, 16-
bit, and 32-bit microprocessors. The hexadecimal format is suitable as input to 
EPROM programmers or hardware emulators. 

Hexadecimal object file format is a way of representing an absolute binary object 
file in ASCII. Because the file is in ASCII instead of binary, it is possible to store 
the file in non-binary medium such as paper-tape, punch cards, etc.; and the file 
can also be displayed on CRT terminals, line printers, etc. The 8-bit hexadecimal 
object file format allows for the placement of code and data within the 16-bit 
linear address space of the Intel 8-bit processors. The 16-bit hexadecimal format 
allows for the 20-bit segmented address space of the Intel 16-bit processors. And 
the 32-bit format allows for the 32-bit linear address space of the Intel 32-bit 
processors. 

The hexadecimal representation of binary is coded in ASCII alphanumeric 
characters. For example, the 8-bit binary value 0011-1111 is 3F in hexadecimal. To 
code this in ASCII, one 8-bit byte containing the ASCII code for the character ‘3’ 
(0011-0011 or 033H) and one 8-bit byte containing the ASCII code for the 
character ‘F’ (0100-0110 or 046H) are required. For each byte value, the high-
order hexadecimal digit is always the first digit of the pair of hexadecimal digits. 
This representation (ASCII hexadecimal) requires twice as many bytes as the 
binary representation. 

A hexadecimal object file is blocked into records, each of which contains the 
record type, length, memory load address and checksum in addition to the data. 
There are currently six (6) different types of records that are defined, not all 
combinations of these records are meaningful, however. The records are: 

 

§ Data Record (8-, 16-, or 32-bit formats) 

§ End of File Record (8-, 16-, or 32-bit formats) 
§ Extended Segment Address Record (16- or 32-bit formats) 

§ Start Segment Address Record (16- or 32-bit formats) 

§ Extended Linear Address Record (32-bit format only) 

§ Start Linear Address Record (32-bit format only) 
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General Record Format 

RECORD 
MARK 

‘:’ 
RECLEN 

LOAD 
OFFSET 

RECTYP 
INFO 

or 
DATA 

CHKSUM 

1-byte 1-byte 2-bytes 1-byte n-bytes 1-byte 

An Intel-Hex General Record Format 

Each record begins with a RECORD MARK field containing 03AH, the ASCII 
code for the colon (‘:’) character. 
Each record has a RECLEN field which specifies the number of bytes of 
information or data which follows the RECTYP field of the record. Note that one 
data byte is represented by two ASCII characters. The maximum value of the 
RECLEN field is hexadecimal ‘FF’ or 255. 

Each record has a LOAD OFFSET field which specifies the 16-bit starting load 
offset of the data bytes, therefore this field is only used for Data Records. In other 
records where this field is not used, it should be coded as four ASCII zero 
characters (‘0000’ or 030303030H). 

Each record has a RECTYP field which specifies the record type of this record. 
The RECTYP field is used to interpret the remaining information within the 
record. The encoding for all the current record types are: 

 

‘00’ Data Record 

‘01’ End of File Record 
‘02’ Extended Segment Address Record 

‘03’ Start Segment Address Record 

‘04’ Extended Linear Address Record 

‘05’ Start Linear Address Record 

 

Each record has a variable length INFO/DATA field, it consists of zero or more 
bytes encoded as pairs of hexadecimal digits. The interpretation of this field 
depends on the RECTYP field. 

Each record ends with a CHKSUM field that contains the ASCII hexadecimal 
representation of the two’s complement of the 8-bit bytes that result from 
converting each pair of ASCII hexadecimal digits to one byte of binary, from and 
including the RECLEN field to and including the last byte of the INFO/DATA 
field. Therefore, the sum of all the ASCII pairs in a record after converting to 
binary, form the RECLEN field to and including the CHKSUM field, is zero. 
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Extended Linear Address Record (32-bit Format Only) 

RECORD 
MARK 

‘:’ 

RECLEN 
‘02’ 

LOAD 
OFFSET 
‘0000’ 

RECTYP 
‘04’ 

ULBA CHKSUM 

1-byte 1-byte 2-bytes 1-byte 2-bytes 1-byte 

An Intel-Hex Extended Linear Address Record Format 

The 32-bit Extended Linear Address Record is used to specify bits 16-31 of the 
Linear Base Address (LBA), where bits 0-15 of the LBA are zero. Bits 16-31 of the 
LBA are referred to as the Upper Linear Base Address (ULBA). The absolute 
memory address of a content byte in a subsequent Data Record is obtained by 
adding the LBA to an offset calculated by adding the LOAD OFFSET field of the 
containing Data Record to the index of the byte in the Data Record (0, 1, 2, ... n). 
This offset addition is done modulo 4G (i.e., 32-bits), ignoring any carry, so that 
offset wrap-around loading (from 0FFFFFFFFH to 000000000H) results in 
wrapping around from the end to the beginning of the 4G linear address defined 
by the LBA. The linear address at which a particular byte is loaded is calculated 
as: 
 

(LBA + DRLO + DRI) MOD 4G 

 

where: 

 

DRLO is the LOAD OFFSET field of a Data Record. 
DRI is the data byte index within the Data Record. 

 

When an Extended Linear Address Record defines the value of LBA, it may 
appear anywhere within a 32-bit hexadecimal object file. This value remains in 
effect until another Extended Linear Address Record is encountered. The LBA 
defaults to zero until an Extended Linear Address Record is encountered. 

The contents of the individual fields within the record are: 

 

RECORD MARK 

This field contains 03AH, the hexadecimal encoding of the ASCII colon (‘:’) 
character. 

RECLEN 

The field contains 03032H, the hexadecimal encoding of the ASCII 
characters ‘02’, which is the length, in bytes, of the ULBA data information 
within this record. 
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LOAD OFFSET 

This field contains 030303030H, the hexadecimal encoding of the ASCII 
characters ‘0000’, since this field is not used for this record. 

RECTYP 

This field contains 03034H, the hexadecimal encoding of the ASCII 
character ‘04’, which specifies the record type to be an Extended Linear 
Address Record. 

ULBA 

This field contains four ASCII hexadecimal digits that specify the 16-bit 
Upper Linear Base Address value. The high-order byte is the 10th/11th 
character pair of the record. The low-order byte is the 12th/13th character 
pair of the record. 

CHKSUM 

This field contains the check sum on the RECLEN, LOAD OFFSET, 
RECTYP, and ULBA fields. 

Extended Segment Address Record (16- or 32-bit 
Formats) 

RECORD 
MARK 

‘:’ 

RECLEN 
‘02’ 

LOAD 
OFFSET 
‘0000’ 

RECTYP 
‘02’ 

USBA CHKSUM 

1-byte 1-byte 2-bytes 1-byte 2-bytes 1-byte 

An Intel-Hex Extended Segment Address Record Format 

The 16-bit Extended Segment Address Record is used to specify bits 4-19 of the 
Segment Base Address (SBA), where bits 0-3 of the SBA are zero. Bits 4-19 of the 
SBA are referred to as the Upper Segment Base Address (USBA). The absolute 
memory address of a content byte in a subsequent Data Record is obtained by 
adding the SBA to an offset calculated by adding the LOAD OFFSET field of the 
containing Data Record to the index of the byte in the Data Record (0, 1, 2, ... n). 
This offset addition is done modulo 64K (i.e., 16-bits), ignoring any carry, so that 
offset wrap-around loading (from 0FFFFH to 00000H) results in wrapping 
around from the end to the beginning of the 64K segment defined by the SBA. 
The address at which a particular byte is loaded is calculated as: 

 

SBA + ([DRLO + DRI] MOD 64K) 
 

where: 
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DRLO is the LOAD OFFSET field of a Data Record. 

DRI is the data byte index within the Data Record. 

 

When an Extended Segment Address Record defines the value of SBA, it may 
appear anywhere within a 16-bit hexadecimal object file. This value remains in 
effect until another Extended Segment Address Record is encountered. The SBA 
defaults to zero until an Extended Segment Address Record is encountered. 

The contents of the individual fields within the record are: 

 
RECORD MARK 

This field contains 03AH, the hexadecimal encoding of the ASCII colon (‘:’) 
character. 

RECLEN 

The field contains 03032H, the hexadecimal encoding of the ASCII 
characters ‘02’, which is the length, in bytes, of the USBA data information 
within this record. 

LOAD OFFSET 

This field contains 030303030H, the hexadecimal encoding of the ASCII 
characters ‘0000’, since this field is not used for this record. 

RECTYP 

This field contains 03032H, the hexadecimal encoding of the ASCII 
character ‘02’, which specifies the record type to be an Extended Segment 
Address Record. 

USBA 

This field contains four ASCII hexadecimal digits that specify the 16-bit 
Upper Segment Base Address value. The high-order byte is the 10th/11th 
character pair of the record. The low-order byte is the 12th/13th character 
pair of the record. 

CHKSUM 

This field contains the check sum on the RECLEN, LOAD OFFSET, 
RECTYP, and USBA fields.  
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Data Record (8-, 16-, or 32-bit Formats)  

RECORD 
MARK 

‘:’ 
RECLEN 

LOAD 
OFFSET 

RECTYP 
‘00’ 

DATA CHKSUM 

1-byte 1-byte 2-bytes 1-byte n-bytes 1-byte 

An Intel-Hex Data Record Format 

The Data Record provides a set of hexadecimal digits that represent the ASCII 
code for data bytes that make up a portion of a memory image. The method for 
calculating the absolute address (linear in the 8-bit and 32-bit case and 
segmented in the 16-bit case) for each byte of data is described in the discussions 
of the Extended Linear Address Record and the Extended Segment Address 
Record. 

The contents of the individual fields within the record are: 

 
RECORD MARK 

This field contains 03AH, the hexadecimal encoding of the ASCII colon (‘:’) 
character. 

RECLEN 

The field contains two ASCII hexadecimal digits that specify the number of 
data bytes in the record. The maximum value is ‘FF’ or 04646H (255 
decimal). 

LOAD OFFSET 

This field contains four ASCII hexadecimal digits representing the offset 
from the LBA (see Extended Linear Address Record) or SBA (see Extended 
Segment Address Record) defining the address which the first byte of the 
data is to be placed. 

RECTYP 

This field contains 03030H, the hexadecimal encoding of the ASCII 
character ‘00’, which specifies the record type to be a Data Record. 

DATA 

This field contains pairs of ASCII hexadecimal digits, one pair for each data 
byte. 

CHKSUM 

This field contains the check sum on the RECLEN, LOAD OFFSET, 
RECTYP, and DATA fields. 
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Start Linear Address Record (32-bit Format Only) 

RECORD 
MARK 

‘:’ 

RECLEN 
‘04’ 

LOAD 
OFFSET 
‘0000’ 

RECTYP 
‘05’ 

EIP CHKSUM 

1-byte 1-byte 2-bytes 1-byte 4-bytes 1-byte 

An Intel-Hex Start Linear Address Record Format 

The Start Linear Address Record is used to specify the execution start address for 
the object file. The value given is the 32-bit linear address for the EIP register. 
Note that this record only specifies the code address within the 32- bit linear 
address space of the 80386. If the code is to start execution in the real mode of 
the 80386, then the Start Segment Address Record should be used instead, since 
that record specifies both the CS and IP register contents necessary for real mode. 

The Start Linear Address Record can appear anywhere in a 32-bit hexadecimal 
object file. If such a record is not present in a hexadecimal object file, a loader is 
free to assign a default start address. 

The contents of the individual field within the record are: 

 

RECORD MARK 

This field contains 03AH, the hexadecimal encoding of the ASCII colon (‘:’) 
character. 

RECLEN 

The field contains 03034H, the hexadecimal encoding of the ASCII 
characters ‘04’, which is the length, in bytes, of the EIP register content 
within this record. 

LOAD OFFSET 

This field contains 030303030H, the hexadecimal encoding of the ASCII 
characters ‘0000’, since this field is not used for this record. 

RECTYP 

This field contains 03035H, the hexadecimal encoding of the ASCII 
character ‘05’, which specifies the record type to be a Start Linear Address 
Record. 

EIP 

This field contains eight ASCII hexadecimal digits that specify the 32-bit 
EIP register contents. The high-order byte is the 10th/11th character pair. 

CHKSUM 

This field contains the check sum on the RECLEN, LOAD OFFSET, 
RECTYP, and EIP fields. 
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Start Segment Address Record (16- or 32-bit Formats) 

RECORD 
MARK 

‘:’ 

RECLEN 
‘04’ 

LOAD 
OFFSET 
‘0000’ 

RECTYP 
‘03’ 

CS/IP CHKSUM 

1-byte 1-byte 2-bytes 1-byte 4-bytes 1-byte 

An Intel-Hex Start Segment Address Record Format 

The Start Segment Address Record is used to specify the execution start address 
for the object file. The value given is the 20-bit segment address for the CS and IP 
registers. Note that this record only specifies the code address within the 20-bit 
segmented address space of the 8086/80186. 

The Start Segment Address Record can appear anywhere in a 16-bit hexadecimal 
object file. If such a record is not present in a hexadecimal object file, a loader is 
free to assign a default start address. 

The contents of the individual fields within the record are: 
 

RECORD MARK 

This field contains 03AH, the hexadecimal encoding of the ASCII colon (‘:’) 
character. 

RECLEN 

The field contains 03034H, the hexadecimal encoding of the ASCII 
characters ‘04’, which is the length, in bytes, of the CS/IP register contents 
within this record. 

LOAD OFFSET 

This field contains 030303030H, the hexadecimal encoding of the ASCII 
characters ‘0000’, since this field is not used for this record. 

RECTYP 

This field contains 03033H, the hexadecimal encoding of the ASCII 
character ‘03’, which specifies the record type to be a Start Segment 
Address Record. 

CS/IP 

This field contains eight ASCII hexadecimal digits that specify the 16-bit CS 
register and 16-bit IP register contents. The high-order byte of the CS 
register content is the 10th/11th character pair, the low-order byte is the 
12th/13th character pair of the record. The high-order byte of the IP 
register content is the 14th/15th character pair, the low-order byte is the 
16th/17th character pair of the record. 

CHKSUM 
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This field contains the check sum on the RECLEN, LOAD OFFSET, 
RECTYP, and CS/IP fields. 

End of File Record (8-, 16-, or 32-bit Formats) 

RECORD 
MARK 

‘:’ 

RECLEN 
‘00’ 

LOAD 
OFFSET 
‘0000’ 

RECTYP 
‘01’ 

CHKSUM 
‘FF’ 

1-byte 1-byte 2-bytes 1-byte 1-byte 

An Intel-Hex End of File Record Format 

The End of File Record specifies the end of the hexadecimal object file. 

The contents of the individual fields within the record are: 

 
RECORD MARK 

This field contains 03AH, the hexadecimal encoding of the ASCII colon (‘:’) 
character. 

RECLEN 

The field contains 03030H, the hexadecimal encoding of the ASCII 
characters ‘00’. Since this record does not contain any INFO/DATA bytes, 
the length is zero. 

LOAD OFFSET 

This field contains 030303030H, the hexadecimal encoding of the ASCII 
characters ‘0000’, since this field is not used for this record. 

RECTYP 

This field contains 03031H, the hexadecimal encoding of the ASCII 
character ‘01’, which specifies the record type to be an End of File Record. 

CHKSUM 

This field contains the check sum on the RECLEN, LOAD OFFSET, and 
RECTYP fields. Since all the fields are static, the check sum can also be 
calculated statically, and the value is 04646H, the hexadecimal encoding of 
the ASCII characters ‘FF’. 
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Appendix D: Motorola S-Record 
File Format Specifications 

Introduction 

The S-record format encodes programs or data files in a printable format for 
transportation between computer systems. The transportation process can be 
visually monitored, and the S-records can be easily edited. 

S-Record Contents 

Overview 
Visually, S-records are essentially character strings made of several fields that 
identify the record type, record length, memory address, code/data, and 
checksum. Each byte of binary data encodes as a two-character hexadecimal 
number: the first character represents the high-order four bits, and the second 
character represents the low-order four bits of the byte. The following tables 
illustrate the five fields that comprise an S-record and the composition of each S-
record field. 

 

TYPE 
RECORD 
LENGTH 

ADDRESS CODE/DATA CHECKSUM 

2 characters 2 characters 
4, 6 or 8 

characters 
0-2n characters 2 characters 

The Five Fields of an S-Record 
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FIELD 
PRINTABLE 

CHARACTERS 
CONTENTS 

TYPE 2 S-record type—S0, S1, etc. 
RECORD 
LENGHT 

2 
The count of the character pairs in the record, excluding the 
type and record length. 

ADDRESS 4, 6 or 8 
The 2-, 3-, or 4-byte address at which the data field is to be 
loaded into memory. 

CODE/DATA 0-2n 

From 0 to n bytes of executable code, memory loadable 
data, or descriptive information. For compatibility with 
teletypewriters, some programs may limit the number of 
bytes to as few as 28 (56 printable characters in the S-
record). 

CHECKSUM 2 

The least significant byte of the one’s complement of the 
sum of the values represented by the pairs of characters 
making up the record length, address, and the code/data 
fields. 

Field Composition of an S-Record 

Downloading S-Records 
When downloading S-records, each must be terminated with a CR. Additionally, 
an S-record may have an initial field that fits other data such as line numbers 
generated by some time-sharing systems. The record length (byte count) and 
checksum fields ensure transmission accuracy. 

S-Record Types 

There are 8 types of S-records to accommodate the encoding, transportation, and 
decoding functions. An S-record format module may contain S-records of the 
following types: 

 

S0— The header record for each block of S-records. The code/data 
field may contain any descriptive information identifying the 
following block of S-records. The address field is normally zeros. 

S1— A record containing code/data and the 2-byte address at which 
the code/data is to reside. 

S2— A record containing code/data and the 3-byte address at which 
the code/data is to reside. 

S3— A record containing code/data and the 4-byte address at which 
the code/data is to reside. 

S5— A record containing the number of S1, S2, and S3 records 
transmitted in a particular block. This count appears in the 
address field. There is no code/data field. 
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S7— A termination record for a block of S3 records. The address field 
may optionally contain the 4-byte address of the instruction to 
which control is to be passed. There is no code/data field. 

S8— A termination record for a block of S2 records. The address field 
may optionally contain the 3-byte address of the instruction to 
which control is to be passed. There is no code/data field. 

S9— A termination record for a block of S1 records. The address field 
may optionally contain the 2-byte address of the instruction to 
which control is to be passed. There is no code/data field. 

 

Each block of S-records uses only one termination record. S7 and S8 records are 
only active when control passes to a 3- or 4-byte address; otherwise, an S9 is used 
for termination. Normally, there is only one header record, although it is possible 
for multiple header records to occur. 

S-Record Format Module Example 

A typical S-record format module is printed or displayed as follows: 
 
 

 S00600004844521B 

 S1130000285F245F2212226A000424290008237C2A 

 S11300100002000800082629001853812341001813 

 S113002041E900084E42234300182342000824A952 

 S107003000144ED492 

 S9030000FC 

 

 

The module has an S0 record, four S1 records, and an S9 record. The following 
character pairs comprise the S-record format module. 
 

S0 Record: 

 

S0— S-record type S0, indicating that it is a header record 

06— Hexadecimal 06 (decimal 6), indicating that six character pairs 
(or ASCII bytes) follow 

0000— A 4-character, 2-byte address field; zeros in this example 

48— ASCII ‘H’ 

44— ASCII ‘D’ 
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52— ASCII ‘R’ 

1B— The checksum 

 

First S1 Record: 

 

S1— S-record type S1, indicating that it is a code/data record to be 
loaded/verified at a 2-byte address 

13— Hexadecimal 13 (decimal 19), indicating that 19 character pairs, 
representing 19 bytes of binary data, follow 

0000— A 4-character, 2-byte address field (hexadecimal address 0000) 
indicating where the data that follows is to be loaded. 

 

The next 16 character pairs of the first S1 record are the ASCII bytes of the actual 
program code/data. In this assembly language example, the program 
hexadecimal opcodes are sequentially written in the code/data fields of the S1 
records. 

 

Opcode Instruction 
285F MOVE.L  (A7) +, A4 
245F MOVE.L  (A7) +, A2 
2212 MOVE.L  (A2), D1 

226A0004 MOVE.L  4(A2), D1 
24290008 MOVE.L  FUNCTION(A1), D2 

237C MOVE.L  #FORCEFUNCT, FUNCTION(A1) 

Assembly Program Example 

The rest of this code continues in the remaining S1 record’s code/data fields and 
stores in memory location 0010, etc. 

 

2A— The checksum of the first S1 record 

 

The second and third S1 records also contain hexadecimal 13 (decimal 19) 
character pairs and end with checksums 13 and 52, respectively. The fourth S1 
record contains 07 character pairs and has a checksum of 92. 
 

S9 Record: 

 

S9— S-record type S9, indicating that it is a termination record 
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03— Hexadecimal 03, indicating that three character pairs (3 bytes) 
follow 

0000— The address field, zeros 
FC— The checksum of the S9 record 

 

Each printable character in an S-record encodes in hexadecimal (ASCII in this 
example) representation of the binary bits that transmit. The figure below 
illustrates the sending of the first S1 record. 

 
TYPE RECORD LENGTH ADDRESS CODE/DATA CHECKSUM 

‘S’ ‘1’ ‘1’ ‘3’ ‘0’ ‘0’ ‘0’ ‘0’ ‘2’ ‘8’ ‘5’ ‘F’ **** ‘2’ ‘A’ 

5 3 3 1 3 1 3 3 3 0 3 0 3 0 3 0 3 2 3 8 3 5 4 6 **** 3 2 4 1 
0101 0011 0011 0001 0011 0001 0011 0011 0011 0000 0011 0000 0011 0000 0011 0000 0011 0010 0011 1000 0011 0101 0100 0110 **** 0011 0010 0100 0001 

Transmission of an S1 Record 
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Appendix E: Device Pinouts 

8-bit DIP EPROMs 
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Standard DIP EPROMs (27C64–27C080) Pinouts 

Device 
Memory 

Size 
Organization 

Emulation 
Pod 

Emulation 
Adapter 

27C64 64Kbit 8K x 8 237-00143 (DIP-32) Not Required 
27C128 128Kbit 16K x 8 237-00143 (DIP-32) Not Required 
27C256 256Kbit 32K x 8 237-00143 (DIP-32) Not Required 
27C512 512Kbit 64K x 8 237-00143 (DIP-32) Not Required 
27C010 1Mbit 128K x 8 237-00143 (DIP-32) Not Required 

27C020 2Mbit 256K x 8 237-00143 (DIP-32) Not Required 
27C040 4Mbit 512K x 8 237-00143 (DIP-32) Not Required 
27C080 8Mbit 1M x 8 237-00143 (DIP-32) Not Required 

8-bit DIP EPROMs Summary 
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8-bit PLCC EPROMs 

EPROM 
(8 bit) 
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NC 
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NC 
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NC 
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OE 
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I/O7 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

I/O1 I/O2 GND X I/O3 I/O4 I/O5 

I/O1 I/O2 GND X I/O3 I/O4 I/O5 

I/O1 I/O2 GND X I/O3 I/O4 I/O5 

I/O1 I/O2 GND X I/O3 I/O4 I/O5 

I/O1 I/O2 GND I/O3 I/O4 I/O5 I/O6 

I/O1 I/O2 GND I/O3 I/O4 I/O5 I/O6 

I/O1 I/O2 GND I/O3 I/O4 I/O5 I/O6 

I/O1 I/O2 GND I/O3 I/O4 I/O5 I/O6  
Standard PLCC EPROMs (27C64–27C080) Pinouts 

Device 
Memory 

Size 
Organization 

Emulation 
Pod 

Emulation 
Adapter 

27C64 64Kbit 8K x 8 237-00143 (DIP-32) 237-00145 
27C128 128Kbit 16K x 8 237-00143 (DIP-32) 237-00145 
27C256 256Kbit 32K x 8 237-00143 (DIP-32) 237-00145 
27C512 512Kbit 64K x 8 237-00143 (DIP-32) 237-00145 

27C010 1Mbit 128K x 8 237-00143 (DIP-32) 237-00146 
27C020 2Mbit 256K x 8 237-00143 (DIP-32) 237-00146 
27C040 4Mbit 512K x 8 237-00143 (DIP-32) 237-00146 
27C080 8Mbit 1M x 8 237-00143 (DIP-32) 237-00146 

8-bit PLCC EPROMs Summary 
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16-bit DIP EPROMs 
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Standard DIP EPROMs (27C1024–27C4096) Pinouts 

Device 
Memory 

Size 
Organization 

Emulation 
Pod 

Emulation 
Adapter 

27C1024 1Mbit 64K x 16 237-00144 (DIP-40) Not Required 
27C2048 2Mbit 128K x 16 237-00144 (DIP-40) Not Required 
27C4096 4Mbit 256K x 16 237-00144 (DIP-40) Not Required 

16-bit DIP EPROMs Summary 
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16-bit PLCC EPROMs 
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I/O10 

I/O9 

I/O8 

GND 

NC 

I/O7 

I/O6 

I/O5 

I/O4 

PGM NC NC A14 

I/O13 I/O14 I/O15 CE Vpp NC Vcc PGM NC A15 A14 

I/O13 I/O14 I/O15 CE Vpp X Vcc PGM A16 A15 A14 

I/O13 I/O14 I/O15 CE Vpp NC Vcc A17 A16 A15 A14 

A13 

A12 

A11 

A10 

A9 

GND 

NC 

A8 

A7 

A6 

A5 

A13 

A12 

A11 

A10 

A9 

GND 

NC 

A8 

A7 

A6 

A5 

A13 

A12 

A11 

A10 

A9 

GND 

NC 

A8 

A7 

A6 

A5 

A13 

A12 

A11 

A10 

A9 

GND 

NC 

A8 

A7 

A6 

A5 

I/O3 I/O2 I/O1 I/O0 OE NC A0 A1 A2 A3 A4 

I/O3 I/O2 I/O1 I/O0 OE NC A0 A1 A2 A3 A4 

I/O3 I/O2 I/O1 I/O0 OE X A0 A1 A2 A3 A4 

I/O3 I/O2 I/O1 I/O0 OE NC A0 A1 A2 A3 A4  
Standard PLCC EPROMs (27C516–27C4096) Pinouts 

Device 
Memory 

Size 
Organization 

Emulation 
Pod 

Emulation 
Adapter 

27C516 512Kbit 32K x 16 237-00144 (DIP-40) 237-00147 
27C1024 1Mbit 64K x 16 237-00144 (DIP-40) 237-00147 

27C2048 2Mbit 128K x 16 237-00144 (DIP-40) 237-00147 
27C4096 4Mbit 256K x 16 237-00144 (DIP-40) 237-00147 

16-bit PLCC EPROMs Summary 
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E 

8-bit DIP FLASH ROMs 

 

OE 

29F256 

29F512 

29F010 

29F020 

29F040 

NC 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

A0 

I/O0 

I/O1 

I/O2 

GND 

A15 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

A0 

I/O0 

I/O1 

I/O2 

GND 

A15 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

A0 

I/O0 

I/O1 

I/O2 

GND 

A15 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

A0 

I/O0 

I/O1 

I/O2 

GND 

NC NC A16 A16 

Vpp Vpp NC Vpp Vcc 

WE 

NC 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

I/O6 

I/O5 

I/O4 

I/O3 

Vcc 

NC 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

I/O6 

I/O5 

I/O4 

I/O3 

WE 

Vcc 

NC 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

I/O6 

I/O5 

I/O4 

I/O3 

WE 

Vcc 

A17 

A14 

A13 

A8 

A9 

A11 

A10 

CE 

I/O7 

I/O6 

I/O5 

I/O4 

I/O3 

WE 

A15 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

A0 

I/O0 

I/O1 

I/O2 

GND 

A16 

A18 

OE 

Vcc 

A17 

A14 

A13 

A8 

A9 

A11 

A10 

CE 

I/O7 

I/O6 

I/O5 

I/O4 

I/O3 

WE 

FL
A

S
H

 (
8
 b

it
) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

28

27

26

25

24

23

22

21

10 

11 

12 

13 

14 

20

19

18

17

16

15

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Vpp 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

A0 

I/O0 

I/O1 

I/O2 

GND 

Vcc 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

I/O6 

I/O5 

I/O4 

I/O3 

29F256 

 
Standard DIP FLASH ROMs (29F256–29F040) Pinouts 

Device 
Memory 

Size 
Organization 

Emulation 
Pod 

Emulation 
Adapter 

29F256 256Kbit 32K x 8 237-00173 (DIP-32) Not Required 
29F512 512Kbit 64K x 8 237-00173 (DIP-32) Not Required 
29F010 1Mbit 128K x 8 237-00173 (DIP-32) Not Required 

29F020 2Mbit 256K x 8 237-00173 (DIP-32) Not Required 
29F040 4Mbit 512K x 8 237-00173 (DIP-32) Not Required 

8-bit DIP FLASH ROMs Summary 
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E

8-bit PLCC FLASH ROMs 

 

FLASH 
(8 bit) 

A7 

A6 

A5 

A3 

A3 

A2 

A1 

A0 

I/O0 

5 

6 

7 

8 

9 

10 

11 

12 

13 

29

28

27

26

25

24

23

22

21

4 3 2 1 32 31 30 

14 15 16 17 18 19 20 

A12 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

NC NC Vpp Vcc WE NC 

29F010 

29F512 

29F020 

29F040 

29F256 

I/O1 I/O2 GND I/O3 I/O4 I/O5 I/O6 

A7 

A6 

A5 

A3 

A3 

A2 

A1 

A0 

I/O0 

A7 

A6 

A5 

A3 

A3 

A2 

A1 

A0 

I/O0 

A7 

A6 

A5 

A3 

A3 

A2 

A1 

A0 

I/O0 

A7 

A6 

A5 

A3 

A3 

A2 

A1 

A0 

I/O0 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

A14 

A13 

A8 

A9 

A11 

OE 

A10 

CE 

I/O7 

A14 

I/O1 I/O2 GND I/O3 I/O4 I/O5 I/O6 

I/O1 I/O2 GND I/O3 I/O4 I/O5 I/O6 

I/O1 I/O2 GND I/O3 I/O4 I/O5 I/O6 

I/O1 I/O2 GND I/O3 I/O4 I/O5 I/O6 

A12 A15 NC Vpp Vcc WE NC 

A12 A15 A16 NC Vcc WE NC 

A12 A15 A16 Vpp Vcc WE A17 

A12 A15 A16 A18 Vcc WE A17 

 
Standard PLCC FLASH ROMs (29F256–29F040) Pinouts 

Device 
Memory 

Size 
Organization 

Emulation 
Pod 

Emulation 
Adapter 

29F256 256Kbit 32K x 8 237-00143 (DIP-32) 237-00146 
29F512 512Kbit 64K x 8 237-00143 (DIP-32) 237-00146 
29F010 1Mbit 128K x 8 237-00143 (DIP-32) 237-00146 
29F020 2Mbit 256K x 8 237-00143 (DIP-32) 237-00146 

29F040 4Mbit 512K x 8 237-00143 (DIP-32) 237-00146 

8-bit PLCC FLASH ROMs Summary 
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E 

16-bit PLCC FLASH ROMs 

FLASH 
(16 bit) 

I/O12 

I/O11 

I/O10 

I/O9 

I/O8 

GND 

NC 

I/O7 

I/O6 

7 

8 

9 

10 

11 

12 

13 

37

36

35

34

33

32

31

30

29

6 5 4 3 2 1 44 

18 19 20 21 22 23 24 

I/O13 I/O14 I/O15 CE Vpp NC Vcc 29C1024 

14 

15 

16 

17 
25 26 27 28 

39

38

43 42 41 40 

I/O5 

I/O4 

PGM NC A15 A14 

A13 

A12 

A11 

A10 

A9 

GND 

NC 

A8 

A7 

A6 

A5 

I/O3 I/O2 I/O1 I/O0 OE NC A0 A1 A2 A3 A4  
Standard PLCC FLASH ROMs (29C1024) Pinouts 

Device 
Memory 

Size 
Organization 

Emulation 
Pod 

Emulation 
Adapter 

29C1024 1Mbit 64K x 16 237-00144 (DIP-40) 237-00147 

16-bit PLCC FLASH ROMs Summary 
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Glossary 

Bank switching is the technique 
used by multiROM to perform real-
time emulation (for multiROM 
models that support this emulation 
mode). Two separate target 
emulation memory buffers (banks) 
are used: one by the target system 
itself (bank B) and one by the host 
system (bank A). During emulation, 
when a memory editing operation is 
performed (via the Memory Editor 
window), the modified data is first 
transferred to bank A. The two banks 
are then safely switched, allowing the 
target to transparently carry on its 
operation with the new memory 
contents. multiROM implements a 
proprietary ZIBS™ (Zero Impact Bank 
Switching) Technology: no delays or 
other side effects are introduced in the 
bank switching process. 

Bitwise memory editing allows (in 
multiROM models that support real 
time emulation) to update (while the 
very emulation is being performed) 
the target emulation memory buffer 
as soon as a single bit is modified in 
the Memory Editor window.  

Blockwise memory editing allows 
(in multiROM models that support 
real-time emulation) to update at once 
(while the very emulation is being 
performed) the target emulation 
memory buffer after a block of data 
has been modified in the Memory 
Editor window. The memory locations 
that make up the block of data need 
not to be consecutive, and the block 

can be as large as the entire emulation 
buffer. 

Checksum is the sum of the digits in 
a set of data, used to provide a check 
of any errors that may arise in it. The 
multiROM user interface calculates 
and displays (in the Status Bar) the 
checksum of the whole memory buffer 
(that is, the checksum displayed is the 
sum of the contents of all of the 
Memory Editor window locations). If 
the Virtual Terminal is enabled, the 
memory portion reserved for this 
purpose is not included in the 
checksum calculation. 

Device is the chip to be emulated. 
Depending on the package of the 
device, you will need to use the 
appropriate emulation pod (and 
emulation adapter if necessary) to fit 
to the target board’s device socket. 

DLL (Dynamic Link Library) is a 
library of functions that uses dynamic 
linking. This allows an executable 
module to include only the 
information needed at run time to 
locate the executable code for a DLL 
function. An Interface DLL for 
multiROM is available as an option; it 
allows to set up and control the 
instrument from within user 
applications. 

Emulation adapters are small 
printed circuit boards that allow for 
the emulation of device whose 
package is other than DIP. Emulation 
adapters connect to the emulation pod 
and fit into the socket of the device to 
be emulated. 
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Emulation cables are flat cables 
that connect the instrument to the 
emulation pods. Two emulation cables 
are provided with multiROM: one that 
carries address lines and data lines 
(D0-D7) and one that carries the 
remaining data lines (D8-D15). 
Depending on the device to emulate 
(and on the kind of emulation) you 
will need to use one or both emulation 
cables. 

Emulation connectors are placed 
on the instrument’s front panel. Two 
emulation connectors are available: 
one features address lines and data 
lines (D0-D7) and the other one the 
remaining data lines (D8-D15). 
Depending on the device to emulate 
(and on the kind of emulation) you 
will need to connect the appropriate 
emulation cables to one or both 
emulation connectors. 

Emulation pods are small printed 
circuit boards (connected to the 
emulation cables) that fit into the 
socket(s) of the device(s) to be 
emulated in the user target board. 32- 
and 40-pin DIP pods are available; 
other packages can be accomodated 
via emulation adapters. 

Emulation memory buffers are 
used by multiROM to perform 
emulation. Two emulation buffers 
(equal in size) are used by the 
multiROM system: one, called host 
emulation memory buffer, resides on 
the host PC; the other, called target 
emulation memory buffer, resides on 
the instrument’s hardware and, in 
real-time multiROM models, is in 
turn split into two different banks. 

EPROM (acronym for Erasable 
Programmable Read-Only Memory) is 
a special type of memory that retains 
its contents until it is exposed to 
ultraviolet light. The ultraviolet light 
clears its contents, making it possible 
to reprogram the memory. An 
EPROM differs from a PROM in that a 
PROM can be written to only once and 
cannot be erased. 

FIFO First In, First Out. A method of 
storage in which the data stored for 
the longest time will be retrieved first. 

File format defines how the 
multiROM user interface interprets 
data when loading a file from disk. 
Available file formats are binary, 
Intel-Hex and Motorola S-Record. 

FLASH ROM A special type of 
EEPROM (Electrically Erasable 
Programmable Read-Only Memory) 
that can be erased and reprogrammed 
in blocks instead of one byte at a time. 

Hold time is the time for which a 
data input to a clocked device must 
remain stable after the active edge of 
the clock occurs. Violating the hold 
time specification of a device can lead 
to unstable circuit operation. 

Host emulation memory buffer is 
a temporary buffer which resides on 
the host PC. The host emulation 
memory buffer contents are 
downloaded to the target emulation 
memory buffer (the emulation 
memory buffer which resides on the 
instrument’s hardware) every time the 
emulation starts. During a real-time 
emulation, when a memory editing 
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operation is performed (via the 
Memory Editor window), the 
modified data is transferred in real 
time to the target emulation memory 
buffer, through a bank switching 
mechanism. 

Intel-Hex file format is a way of 
representing an absolute binary object 
file in ASCII. Because the file is in 
ASCII instead of binary, it is possible 
to store the file in non-binary medium 
such as paper-tape, punch cards, etc.; 
and the file can also be displayed on 
CRT terminals, line printers, etc. The 
multiROM user interface can read 
Intel-Hex files and download their 
contents into the emulator memory 
buffer. 

Live Accessing see “Real-time 
emulation.” 

Memory Editor window displays 
the contents of the host emulation 
memory buffer. The content of the 
this buffer can be edited, loaded from 
and saved to a file. When the 
instrument is not emulating (stop 
mode), editing operations are 
performed locally, and changes are 
automatically downloaded to the 
target emulation memory buffer (the 
emulation memory buffer which 
resides on the instrument’s hardware) 
every time the emulation starts. 
During a real-time emulation, when a 
memory editing operation is 
performed, the modified data is 
transferred in real time to the target 
emulation memory buffer. The 
content of each memory location is 
rendered by the Memory Editor 
window according to the following 

rule: if the host emulation memory 
buffer content (of that location) is 
equal to that of the target emulation 
memory buffer, the memory location 
content is displayed with the normal 
foreground color; otherwise, a 
different (customizable) color is used. 

Motorola S-Record format 
encodes programs or data files in a 
printable format for transportation 
between computer systems. The 
transportation process can be visually 
monitored, and the S-Records can be 
easily edited. The multiROM user 
interface can read Motorola S-Record 
files and download their contents into 
the emulator memory buffer. 

Operating voltage indicates the 
voltage supplied by the target board to 
the device under emulation (Vcc pin). 
This setting must be specified to 
multiROM, since it uses this value to 
properly drive address, data and 
control lines. Additionally, the 
operating voltage setting is used by 
the instrument to properly generate 
the Reset and Trigger Out signals. 

Real-time emulation (or Live 
Accessing) allows for the possibility to 
edit the emulation buffer contents 
during the very emulation. In 
multiROM models that support real-
time emulation, the real-time editing 
of the emulation memory buffer can 
be done in two modes: bitwise and 
blockwise.  

Reset signal is automatically 
generated by multiROM every time 
the emulation is started and 
(manually) every time the Reset 
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command is issued from the 
multiROM user interface. The Reset 
signal can be connected to the Reset 
line of the target board 
microprocessor, in order to 
automatically force the target system 
to restart from a Reset condition every 
time the emulation starts. 

Setup time is the time for which a 
data input to a clocked device must 
remain stable before the active edge of 
the clock occurs. Violating the setup 
time specification of a device can lead 
to unstable circuit operation. 

Smart Download allows the 
multiROM user interface to quickly 
download the Memory Editor window 
contents (that is, the host emulation 
memory buffer contents) to the target 
emulation memory buffer. The Smart 
Download feature implements a 
lossless data compression technique 
to save considerably amount of 
downloading time, especially when a 
large quantity of data needs to be 
transferred to the target emulation 
memory buffer. 

Status bar is placed at the bottom of 
the multiROM user interface main 
window. The status bar displays 
information about the instrument 
settings, such as the device to be 
emulated, the Virtual Terminal mode, 
the Trace mode, etc. as well as the 
user interface settings (memory 
editing mode, memory buffer 
checksum, etc.) 

Target emulation memory buffer 
is the instrument’s internal memory, 
used to perform emulation. The target 

emulation memory buffer contents are 
downloaded from the host emulation 
memory buffer (the emulation 
memory buffer on the host PC) every 
time the emulation starts. During a 
real-time emulation, when a memory 
editing operation is performed (via 
the Memory Editor window), the 
modified data is transferred to the 
target emulation memory buffer. 

Trace is the mechanism that allows 
the instrument to keep a record of the 
memory locations accessed by the 
target during emulation. When Trace 
is on, a dedicated user interface 
window (the Trace window) lists 
those memory locations. Trace start 
and stop conditions can be specified 
as options (for example, it is possible 
to start tracing upon a particular 
memory location has been accessed by 
the target.) 

Trace memory buffer is a 
dedicated memory buffer built-in into 
the instrument, used to store an 
history of the memory locations 
accessed by the target system. 

Trigger Out is an output signal used 
to trigger an external measurement 
system or device. This output is 
generated during emulation, if and 
when a specified memory location is 
accessed by the target. 

Virtual Terminal is a 
communication channel between the 
host PC and the target system which 
allows the latter to send messages to 
the former during the emulation, and 
vice versa. By simply accessing some 
dedicated multiROM target 
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emulation memory buffer locations, 
the target can send, while running, the 
content of its variables or whatever 
other text messages to the host PC. 
Virtual Terminal messages are 
displayed in a dedicated user interface 
window (the Virtual Terminal 
window)—ingoing characters and 
outgoing characters are rendered with 
different colors. The Virtual Terminal 
feature, if enabled, wastes 512 bytes in 
the target emulation memory buffer. 

Virtual Terminal base address 
specifies the start address of the 
memory block that must be reserved 
(in the target emulation memory 
buffer) for implementing the Virtual 
Terminal mechanism. 

Workspace is a multiROM file 
which groups all the information you 
need to emulate a particular device: 
the device code, a link to the file to 
emulate, windows position, etc. 
Working with Workspaces allows you 
to quickly and safely maintain 
emulation settings between emulation 
sessions. 
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