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USB SUPPORT

DS-186 has been updated and the system supports UBS connection only.
RS-232 connection has been discontinued.

Please follow the instructions to install the USB driver.

Installing the USB Driver (Windows XP, 7) — Not Necessary for Windows 10

C5131_CDC.INF configuration file is used to install the new USB device. This
driver is for Windows XP and Windows 7/32-bit only.

Use Ceibo_Windows64.INF for Windows 7/64 bit. Windows 10 does not require a
driver.

Connect the USB cable to DS-186 and your computer.
Connect the DS-186 power supply to the DS-186 emulator.

Turn on DS-186 power supply and wait until the Hardware Wizard is displayed on
the computer screen.

Setup process example for Windows XP:

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install software for:

USE Device

':;]I If your hardware came with an installation CD
32 or Hoppy disk. insert it now.

“what do you want the wizard to do?

(®iinstall the software automatically [Recommendedf

(7 Ingtall from a ligt or gpecific location [fdvanced)

Click Mest to continue,

[ Mest » ][ Cancel

FIGURE 1: XP Wizard
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1. Select "Install from a list or specific location"

Found New Hardware Wizard
Please choose your search and installation options. :5

()5 earch for the best driver in these locations

Uze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed,

Search removable media (floppy, CO-ROM..]
Include this location in the search:

| ah ~ Browse

() Don't search: | will choose the diver to inztall

Chooge thiz option ta zelect the device driver from alist. Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

[ < Back ” Mest » ][ Cancel

FIGURE 2: Locate inf File

2. Select location of ¢5131 cdc.inf file. This file is in the Ceibo CD.

Hardware Installation

L E The zoftware you are instaling for this hardware:
L]
AT8ACET31 COC USE to UART MGHM

has not pazsed Windows Logo testing o verfy its compatibility
with windows =P, [Tell me why this testing iz imporkant. |

Continuing your installation of thiz software may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
pazsed Windows Logo testing.

[ Continue Aryway ] L STOP Installation |

FIGURE 3: Skip XP Checking

3. Press “Continue anyway”.
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Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished ingtaling the software for:

(3 ATH3CH131 COC LUSE to UART MGM

Click Finizh to cloge the wizard.

FIGURE 4: Installing the Software
4. Press “Finish”

5. Restart the computer.

6. Open Windows Device manager, COM and LPT ports. If the driver was
successfuly installed, you will see an additional COM port, "AT89C5131 CDC

USB to UART MGM".

L, Device Manager

File  Action View Help

mae R A

MOBILE
Batteries
Bluetooth Radios
¥ j Computer
|-ge Disk drives
] 32 Display adapters
b DVDJCD-ROM drives
112y [DE ATAJATART controllers
|-z IEEE 1394 Bus host contrallers
“z» keyboards

*) Mice and other pointing devices
L Modemns
] rﬂ Monitars
B8 Network adapters

A W P =T ol

1 Ports (COM & LPT)
l}yi ATEICS131 CDC USE to UART MEM (COM2)

[+ Processors

+ i Secure Digital host controllers
{535

[+

[ O B = O o R O M ]

®, Sound, video and game cortrallers
3 System devices

FIGURE 5: Device Manager
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7. Launch the Paradigm Debugger and select Debug >> Connect:

2% Paradigm C++ Professional

File Edit Search “iew Project Script Tool BEEEARE Cptions ‘Window Help
B W] j% ?l Run Chrl+F3
.E_IA @ RS Egs

Funto, ..

Halt execution Ctrl+Pause
Feset debug session

Terminate debug session Chrl-F2Z

Source atb execution poink
Set execution point to cursor

Add breakpoint. ..
Breakpoint Options. ..

Add watch, ..
Evaluate. .. ChrHF?
Inspect, ..

FIGURE 6: Connection

Then select Ceibo DS-186 for Remote connection and in Device the COM port
number that was detected by the Windows Device Manager. Installing the USB
driver adds to Windows a virtual new COM port (like COMS5) and that is the virtual
COM port that you have to select in the Remote link options menu.

SELECT TIMEOUT =4000 AND BAUD RATE = 57600

Connect |z|

Remote connection: Il:eibo Ds-186 LI | Communication options I

Remote link options

o 0K | X Cancel I

~Devic ~Baud rate

|COME =| | | |57600 |

Commmunications tirmeout: I4DDD mEss

FIGURE 7: Device Selection and Remote Connection

DS-186 User's Manual



Paradigm Software will connect to DS-186:

Connection Status

Status

connecting. ..

FIGURE 8: Connecting

Once the connection finished, you can start debugging any .AXE file.

Program to Load E|[z|

Look ir: | (5 DEMD x| &= £k -
_2 ’iDemo.axe
tdy Recent
Diocuments

&l

[reskiop

My Documents

&

by Computer
Q File name: j Open I
My Wetwork  Files of type: | ave:” hew | Cancel |

il ™ Open as read-only Help |
7

FIGURE 9: Loading a Program
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DS-186 LED indicators

PWR - means Power status
RST - indicates 80x86 Reset pin state
TX/RX - indicates PC communication activity and also used for self test reporting

RDY - this LED shows 80x86 READY pin state

HLDA - indicates HLDA output pin state

Connectors
USB- used for connection to PC
RS-232 - is not used for latest devices

Power Connector - connect +5V power supply

Pushbutton

Reset Pushbutton - Resets DS-186 emulator (located near the USB connector)

Power Up sequence
1-6 DS-186 User's Manual



Upon Power On , DS-186 will carry out a self-test s for several seconds.
During self-test RST LED will blink for 5 to 7 seconds.

After finishing the self —test, TX/RX LEDs will light on continuously. If the
TX/RX LEDs blink with a 1second period the self-test failed.

Note: USB driver will be not recognized during Self-test or in case Self-test
failed. Then you may get a "Unknown device" display message .

Trouble Shooting

If TX/RX LEDs are blinking with a 1second period , check the other LED
indicators and make sure XTAL clock is working properly and clock jumpers are
set to internal (factory setup). Then press Reset button or turn oft/on the Power
switch of the power supply.

The Correct LED status after Power Up is:
PWR - ON

RST - OFF or blinking several times
TX/RX - ON after self-test

RDY -weak ON

HLDA - OFF

For targets with wait state generators is recommended External XTAL selection.
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IMPORTANT !!!
DS-186 POWER UP SEQUENCE

Always turn on the target first
and then the emulator.

SOFTWARE DOCUMENTATION

Use Paradigm’s Help File

Need Tech Support?
support@ceibo.com







DS-186 QUICK START-UP

A. THE SYSTEM

DS-186 includes the following parts:
1. DS-186 Emulator

2. USB Cable

3. Power Supply

4. Paradigm Software

5. This User's Manual

Check that you have all the above parts.

B. CONNECTING THE EMULATOR
1. Attach the header to the ribbon cable.

2. Connect the Power Supply to the emulator. Please note that the plug has a
guide that fits into the notch of the jack.

3. Place the Paradigm DEBUG disk in the drive and install the software.

4. Connect the USB cable to the emulator and your PC.

5. Press the reset push-button.

6. During self-test RST LED will blink for 5 to 7 seconds. After finishing the

self-test, TX/RX LEDs will light on continuously. If the TX/RX LEDs blink with
a 1 second period the self-test failed.

Note: While using the latest Paradigm C++ environment, select Debug,
Connect and Communication Options to define the COM port and
Timeout.

DS-186 QUICK STARTUP






1. DESCRIPTION OF THE SYSTEM

1.1 INTRODUCTION

DS-186 is a real-time in-circuit emulator dedicated to the 8086/8 and
80C186/80C188 family of microprocessors manufactured by Intel, AMD,
Rochester, Siemens and NEC.

The emulator provides a versatile and efficient tool for debugging, developing
and manufacturing of systems designed with these microprocessors.

The system can be adapted to the different derivatives of the 80C186 by
replacing adapters with standard microprocessors. DS-186 operates with a
PC computer. The software includes a state-of-the-art source-level-debugger
designed to support embedded system applications by Paradigm.

1.2 FEATURES

* Support of 8086/8, 80C186/8/XL/EA/EB/EC and other Microprocessors

* Full Speed Emulation up to 50MHz (crystal frequency)

* 1 MBytes of Zero Wait-State Mapped Memory

* 8K Frames Dynamic Trace Buffer with Triggers

* 1M Hardware Breakpoints

* USB Communication Link

* Numeric Coprocessor Support

* High-Level Language Source Debug

* Support for Borland, Microsoft and Intel Compilers

* Full C, Pascal and Assembler Expression Evaluation

* Full Support for C++
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1.3 SPECIFICATIONS
EMULATION MEMORY

DS-186 provides 1Mbyte of zero-wait state mapped memory.

MEMORY MAPPING

Memory can be mapped in boundaries of 64 KByte with programmable
number of wait states.

EMULATION SPEED

The system operates up to 50MHz (crystal frequency). Emulation speed is
limited by the maximum frequency of the microprocessor placed on the
adapter.

TRACE AND LOGIC ANALYZER

The Trace Buffer has the capability of recording 8K frames. The Trace display
shows the source, assembler and bus cycles.

HARDWARE BREAKPOINTS

DS-186 has the ability to set 1M hardware breakpoints. The program is
executed until a specified breakpoint condition is reached.

LANGUAGES AND FILE FORMATS

DS-186 accepts Intel OMF-86 and .EXE files. These files are converted by
DS-186 utilities to absolute executable format. Assembler and High-Level-
Language files are supported by DS-186.

SUPPORTED COMPILERS AND ASSEMBLERS

Most of the popular compilers are supported by DS-186: Borland C++, Turbo
C++, Turbo C, Microsoft C, Microsoft C++, Intel C-86, Intel PLM-86 and more.

DS-186 also accepts files generated by Turbo Assembler, Microsoft
Assembler and ASM86.
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PERSONALITY ADAPTERS

DS-186 uses standard microprocessors for hardware and software emulation.
The selection of a different microprocessor is made by replacing the
microprocessor in the adapter if it is pin-to-pin compatible or changing the

adapter. The system runs at the frequency of the crystal on the adapter or
from the clock source supplied by the user hardware.

HOST CHARACTERISTICS

Windows XP or later.

MICROPROCESSOR VIEWS

Assembler and Disassembler windows support the entire instruction set. The
peripheral device views allow display and modification of any on-chip
peripheral register.

DATA VIEWS

Data views allow the examination of source modules in native or
disassembled formats, breakpoints, CPU registers, memory contents,
complex data structures like pointers, arrays, structures, unions, bit fields and

linked lists, watches and
inspectors, and many more.

EXECUTION CONTROL

DS-186 can execute a step forward or backward, halt the program execution,
run to a function call, and execute functions or procedures with parameters to
test individual routines.

ON-LINE HELP

A custom context-sensitive help is always available.
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1.4 DS-186 ADAPTERS

ADAPTER SUPPORTED DEVICES

AD-186 80C186, 80C188, 80C186XL, 80C188XL, 80C186EA,
80C188EA.

AD-186EB 80C186EB, 80C188EB.

AD-186EC 80C186EC, 80C188EC.

AD-V50 V40, V50.

AD-V25 V25.

AD-86 8086, 8088, 80C86, 80C88, V20, V30

1.5 EMULATION RESTRICTIONS

The following list of restrictions is valid for DS-186:

1. DS-186 uses a 64 KByte segment of the memory space. This portion of the
1 MByte emulation memory is relocatable. The software refers to this memory
as guarded. The memory cannot be changed by any user access including
chip-selects.

2. NMl input is shared by the system. The user NMI input can be accessed by
doing the following:

a. Do not initialize your NMI vector in your program.
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b. Select the REMOTE Command in the Paradigm window. Activate SETNMI
Command and select the same cs:ip your program uses to carry out the NMI
interrupt service routine. Type for example: SETNMI 0100:0000.

c. Select the REMOTE Command in the Paradigm window and activate the
NMIENA Command to enable your NMI signal. Type for example: NMIENA.

d. The NMIDIS Command may be used to disable your NMI signal.

3. Type 3 pointer is reserved by the system. Type 3 is the breakpoint interrupt
and not the INT3 hardware interrupt. Please see the attached figure.

Memory Table Vactor Memaory Table Vactor
Address Entry Definition Address Entry Drefinition
3FE cs ] 2E C5
Type 255 Type 13 - INT1
3FC i } a 2c P e
Usar 2A CS -
Available 28 P Type 12 - INTO
82 Ccs 26 =
80 P Type 32 2 24 P Type 9-11 - Reserved
7E cs 22 =] i
70 P Type 31 20 P Type & - Timer 0
S@n 1E
Resariced S Type 7- ESC Opeode
1C P
52 cs - 1A cs
e Type 22 Type 6 - Unused
50 P B 18 P :
Opcode
4E cs Tvoe 21 16 Cs AN
ype 2 ype 5 - Array
ac I =Sarial 0 Trans 14 I Bounds
44 cs 12 Cs
48 P Type 20 Ii P Type 4 - Overllow
& - Sarial 0 Rec i
46 C3 it o 0E ] - —
R P Type 19 - Timer 2 0 P Type 3 - Breakpoint |
42 cs 04 =]
0 P Type 18 - Timer 1 08 P Type 2 - NMI
3E CS 06 ]

3 -, ., T "=
a0 P Type 17 - INT4 0d M Type 1 - Single-Stap
3A [+ 02 =]

38 P Type 16 - Numerics . P Type O - Divide Eror
2 (BOC1BEEE only) o
36 C3 ; I...‘—)..i
94 e Type 15 - INT3 2 Byles
32 CS
A P Type 14 - INT2
e CS =Code Segment Value
|-¢—h-| IP = Instruction Polnter Value
2 Bytes

Interrupt Vector Table
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2. INSTALLING THE DS-186

2.1 INTRODUCTION

This section describes hardware and software installation procedures. It also
details the connection steps required to starting up.

2.2 USB INTERFACE

DS-186 is serially linked to a host computer, through a USB interface. Follow
the instructions to install the USB driver.

2.3 SYSTEM SETUP

Although the system is supplied with factory setup, you may wish to replace
the adapter, select a different clock source, etc.

Opening the box is very easy. Just turn the four white legs on the bottom of
the box and the upper cover will be released.

2.4 FREQUENCY SELECTION

The jumper on the adapter and near the microprocessor is used to select the
internal crystal or an external clock source. Both jumpers are used to connect
or disconnect XTAL1 (clock in) and XTAL2 (in case of availability) to and from
the microprocessor.

2.5 REPLACING THE ADAPTER

The adapter can be replaced by disconnecting the 50-pin ribbon cable and
then pulling up the small printed circuit board with the microprocessor on it.

2.6 DIP AND SLIDE SWITCHES

Bus size is internally set to 8 or 16-bit. This selection is done by means of a
DIP switch #1:
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. 8-bit A BB
® ©

ON means 16-bit (8086, 80186xx, etc.) and OFF means 8-bit (8088, 80188,
etc.).

A slide switch on the main board and inside the emulation box is used to
select 5V or 3.3V emulation.
2.7 CONNECTING THE DS-186 COMPONENTS TOGETHER

For proper installation procedures the host must be properly configured and
the power should be OFF.

Perform the following steps to connect the emulator components.

a) Verify that the power supply is in the "OFF" position and connect the plug to
the emulator.

b) Connect the USB cable into the USB connector on the DS-186 and tighten
the retaining screws.
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c) Connect the other end of the USB cable to computer.

d) Plug the AC power cable into the back of the power supply. Plug the other
end of the cable into a power outlet.
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3. OTHER TOPICS

3.1 MAPPING
1. The available user memory is 1MByte less the reserved 64KByte.

2. The Guarded block is only 64 KByte. If the user selects a larger block, 64K
is automatically mapped as guarded and the rest as ICERDWR.

3. By mapping the 1MByte as belonging to the Target the following occurs: all
the memory is mapped as Target except a guarded 64KByte block that is set
to a default of 30000 - 3ffff. The system automatically checks if the target
memory

is present and in case of a failure the low 1KByte of the memory is mapped as
internal. By selecting 1M GUARDED or 1M ICERDWR the boundary 30000-
3ffff is mapped as guarded and the rest is mapped as internal.

Internal Data access

1. Target and Emulator Power = off

2. Connect emulator to target board. Target and Emulator Power and emulator =
on.

3. Invoke Paradigm, Debug, Connect:

Fle Edt Search ‘View Project Seript Tool [RSSTRl Opties Widow Help

T Vel el ; 1
gh) mmim] il ol o @Bl EuiFs |6
Load...
elbolstindn_ramistdemoir: S m
i,
Resat et SesHion :
This code doss DE-206 RAM cesg  TErinats debug ssesion ChF2
PEADSG: SE00-dxFA0L ONTFFE | 0xd AEpa
This patéarn fa shifted by TRy (O AtEXS0UoN pork

stupid Eicsing sddrsss [ssues, St pnecLRon point 0 cursar

Fhis progras has severs) place Aodbrespont.
The racomsendsd plece iz " CMZ|  Brepoint Oplons.,

LT TR

Fo , 17 the propras doesk't at

A walth.,

Evaluata,, Chl+F7
o Inspct...
A includs "helpsr=.h™ aa
unsigmed char GuardsdFage=0xi4a, TE L:ad-:g.'rrbn:tn:ln

wolil mainiveld)

4. Select Menu View-Memory Map:
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digm C++ Professional 7
File Edit Search Project  Script  Tool

Wiindow  Help

Debug  Options

Select first memory block and press CHANGE button.
Ok.

Ceibo DS-186 Memory Map

Target mermory map | Access restrictions |

Overlay memor
& | B4k bytes of overlay memory available

[ Fiokl
0400030000 to 0x0003FFFF : Guarded
I | 0x00040000 to Dx000FFFFF : Overay ieadwite

|

Belease
Release al

Change map region

"Flum Memory Tups Satup option
0x00000000 © Overlay readinie % e
Hove
© Guarded Moo |

‘ € Copy hom target
& T arget iead/wiite:

i || i £ Fill with value Save
0%000ZFFFF £ Target read only | = itineks
Fmvaluj Load |
ﬁinnne)
Close
FATE TN T ) S—

If there is an error message like this:

Target memary map | Access restictions |

~Owerlay memary

B4k bytes of ovellay memory available

LChange

¥ 0 0 FFF : Guarde:
000040000 to 0x000FFFFF gl d

Internal Error [X]

_ !E IERR_MAPSET

FRelease

Release al

Move

Save

Load

Cloze

b

P @
B 2.0l | 9lx|
Message
CPU
Writted by Mockle /* Kick the watc
Watch £ /USERwatchdog ()
This caq Breakpoint by Fi11i
0x3000: Call Stack CirHF3 Coo0-0x /* Perform the ¢
ASH
This pa Dump Ffset co i
stupid P
Reqgisters push ds
This prq ParadigmRTOS Y b oput brd mov  si, sof
The rec{ Tahles » pult=FaLy Joy. s sse
So , if here - 4 wov  di, dof
Rermate console et Sl T
Local variables mow oX, n
*y Globals/statics cld
# include repe  cupsh
unsigned c Debug controls foet=0 pusht
Interval timer pop  ax
vold main (1 and  ax, 40F
i mow resulr,
Status
unsigned FF, CHP_g pop  ds
while (1 Trace huffer popf
i Target peripherals 4 H
F#Fill RAM:
for [i=GuardedPage; i<0x0E; i++) return  iresulr

Modify memory type to target Rd/Wr and press

the emulator is not accessing properly the target memory; in such a case, addresses 00:0000-
00:02FFFFh with the interrupt vectors are automatically mapped back to the emulator memory.
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5. Select last memory block ( 0x40000 to 0xfffff ) and press CHANGE button. Modify memory
type to target Rd/Wr and press Ok.

Ceibo DS-186 Memory Map

Taigel memory map | Acoess restiictions |

7 Owerlay memorny
‘ 132k bytes of averlay memary available ‘

000000000 to Ox0000FFFF : Overlay readwite
0+00010000 to D:0002FFFF : Taiget read/wite Lhangs
01x00030000 to 00003FFFF - Guarded

Belease

(%
Change map region

rFrom————— —Memary Type
0x00040000 ‘ " Overlay read/wiite o s

® B N " Copy fram target
* Target 1ead/write

S
Ox000FFFFF ‘ (~ Target rzad only |
) [Filvalue—————

¢ K | XKcooel| 2 Hep |

£ Fill with walue

6. save setup as follows:

LU UL U UEUUUETTET | 1 iy 1o wine e e
0<00030000 to 0x0003FFFF : Guarded
0x00040000 to 0x000FFFFF : Target read/write

Release

Release all

4311344

Save Emu file options Move
Save options; Save
|| ¥ Map
¥ Contrals Load
I~ Chip selects
File: Name: Close i
= 1

0K I X Cancel | T Erowsel

7.  Press the Run button:

P igm C++ Professional

File Edit Search VYiew Project Script Tool Debug Options

) f‘ﬁi!‘lﬁﬂl gi E«l()‘I ("hl r‘i’|@!§@] B |<fﬁ’@| @l@

E d_:\ceibotst‘ms.’s_ramtstdemo\helpers.c

f* Perform the compare operation */
s

OTHERTOPICS 3-3



If the target is working properly, then no additional settings are necessary. Otherwise, it will
require a setup that synchronizes the Reset or Power On from the target to the Run function. Ceibo
will need more information to prepare it:

a) Are the 8086 board and others powered with the same power supply?

b) Do you have a common Reset button to all the CPUs?
c¢) What is the time gap between the 8086 wake up and other CPUs to ensure a normal operation?

External code access

1. Connect Emulator to target.

2. Select clock to External — setup the XTAL jumper as in the following picture:

2892922

-

<

S

t
-
B
L
| 7
B
3
4
L

NE 1 HOAYS,
QR GEIBKE]

3. Turn the Emulator and Target power On.

4. Invoke the Paradigm debugger and connect to Emulator. In case of error -
check the target is properly connected to the device. You should not get any
error.

5. Open the Mapping window, select the line 40000-FFFFF and press
Release button
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Ceibo DS-186 Memory Map

Target memary map IAccess restiictions l

~Owerlay memary

832k bytes of overlay memarny available

000000000 to 020002FFFF : Overlay read write
0x00030000 to 0x0003FFFF : Guarded
04 to [ FFF : Target re

6. Save Map setting

7. Select Menu View-CPU

Paradigm C++ Professional 7

File Edit Search

aject
Message

Writted by Mi Trodule

Project Script Tool Debug Options Window  Help

o[ |lwe] %, T5/%

while (1)

0023

FC

So ., if th - 12 is Ok :
oy 2 e - a1l is o
o

FFOO

e ogoo

# include "he— aooo

unsigned char| ~Debug controls set=0x17: s/ gu a0

Interval timer 0000

vold main(vod 0000

Memary map 0000

unsigned ehal St I om0
Trace buffer

0000

watch =

CF 0

This code | Breakpoint filling 0x40000 BF 0
0¥3000:000  Call Stack CkEs  00-0¥3000: 0XFFFF AF 0
This patte . et constanmtly ,+ ZF 0
stupia mis 2 SE 0
Reghters = o

This progz| Paradigm RTOS t breakpoints t FA oF 0
The recome| Taples t=FALSE: i FB oF 0

t Target peripherals 0025 0000 S TTRFZYR 200: [ .- S—
//Fill RAMs 0027 0000 e
for (1=CuardedPage; 1<0x0E; 1++) ggf_g gggé gggg :gg “E:z: :t 0000:0240

{ FEFF:002D 0000 add  [ba+si] al 000040735
HLPRmovedata (170x1000, 0x0000, (i+1) *0x1000, L4+k+ FEEF . 002F 0000 odd (Brieideal 0000:023C
HLPRmovedata (1+0x1000, 0xCO00, (i+1) *0x1000, 0xCO FEFF 0031 0000 add  [bwtsi] al 00000230

FFFF: 0033 0000 add. bx+si]. al
1 FEFF:0035 0000 add ba+si], al Qoo0: 0236
FEEF 0037 0000 add  [bmtsi].al o000;0231
FEFF 0033 0000 add  [bwtsi].al
FRER A0R A00N i reil Al ~ | o000 0230
> 0000:022E
> | oogoiozzc
mpiling D soeibotstizde_rantstdemorramtstdeno c Y6540 pooo [l 19 00 3C 43 19 00 3C BO 0D 00 3C 9A 19 00 3C J§. . <C. <. . < . < 00000224
i (N B Tl e iR 0000:0010 93 19 00 3C 8 19 00 3C 85 19 00 3C 77 19 00 3C iR 0000:0228
0000:0020 60 24 00 3C 66 2A 00 3 6C 24 00 3C 72 24 00 3C ‘m ciw. (lmicam.c 00000226
0000:0030 78 24 00 3C 7E 24 00 3C 84 24 00 3C BA 24 00 3C =% <™V* ¢ % < % ¢ 0000:0224
0000:0040 90 2& 00 3C 96 24 00 3C 9C 24 00 3C 7E 19 00 3C -0 ST 0000:0222
0000:0050 &8 24 00 3C AE 2 00 3C B4 24 00 3C BA 23 00 3C % <. #.< % <. %.¢ 0000:0220
0000:0060 CO 24 00 3C Cé 2A 00 3C CC 24 00 3C D2 24 00 3C .= c.x. (. <.®.C 0000:021E
00N0-0N70 D& 24 00 3C D 2 A0 _3C R4 24 00 3C FA 54 0N 30 x ¢ x ¢ x < x ¢ 0000.021C

=

L

| =

Open a CPU window

8. Print Screen CPU window and send it to Ceibo.

OTHERTOPICS

@ Break at FrFF 0000

M. ceibo 05../5088

0> 4:04:37 PM
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3.2 EXIT CODES

Should a serious error be detected during a debugging session the system will
terminate the user application and have the debugger report the cause of the
error by means of an exit code. The following is the list of exceptions used by
the system.

EXIT CODE DEBUGGER REPORTS MEANING
246 -10 Abort called
245 -1 Stack overflow
244 -12 Floating point exception
243 -13 Null pointer assignment
255 -1 Memory checksum error
254 -2 Bad command packet
253 -3 Unexpected interrupt
252 -4 Zero divide
251 -5 ESC opcode exception
250 -6 Unused opcode exception
249 -7 I/O trap
248 -8 Array bounds exception
247 -9 INTO exception
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4. PLM86 SUPPORT

Following are the rules for working with the PLM86 environment. These
include LINK86 and LOCS86.

The final file to be loaded into the CEIBO DS-186 emulator is named *.LOC.

1. The first phase is to compile the source files. An example may be the
following three files:

PLM86 file1.src DEBUG OPTIMIZE(O)
PLM86 file2.src DEBUG OPTIMIZE(O)
PLM86 file3.src DEBUG OPTIMIZE(O)

Please note that you have to use the option OPTIMIZE(0). When not chosen,
the default is OPTIMIZE(1) and that is not suitable for using the files with
CONSRC utility, which will be explained later.

Also note that you have to compile with the option DEBUG.

PLM86 allows the module names of the above files to be different than the
name of the module itself. However, when using the PARADIGM Debugger
the name of the files must be equivalent to the name of the module.

The PAGEWIDTH parameter is also important to adapt the listing file to the
debugger. It must be 15 characters above the maximum line width that is
contained in your source file. For example, if the longest line in your source
has 80 characters, you should define at least 80+15 = 95 characters per line.

2. The second phase is the correction of the source lines. For example, carry
out the following conversions:

CONSRC file1.src
CONSRC file2.src
CONSRC file3.src

The CONSRC.EXE software converts the lines in the source PLM86 files
according to the lines in the list files.

This conversion should not result in errors or warnings.

Before retrying a conversion, make sure to delete the former object files,
otherwise an error will occur.
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3. The third phase is to link all the files together:

LINKS8G6 file1.0bj, &
file2.0bj, &
file3.obj, &
PLM86.lib &

To example.lnk

This operation should not result in errors or warnings.

4. The fourth phase is to locate all the files in the physical address space:
LOC86 example.Ink to example.loc &

AD(CS(code(0OF000H), &

stack(800H), &

data(0COOH))) &

SS(stack(+100)) BS &

RS(0200H TO 0400H)

This operation should not result in any errors or warnings.

The recommended stack allocation is 800H.

The RS directive is used to reserve the memory space dedicated to the
interrupt table.

5. The final phase is to use the OMFCVT.EXE software on the example.loc
file. This permits PARADIGM Debugger to recognize PLM86 symbols and
variables:

OMFCVT -Xpsrc -Ml example.loc

This example assumes that the memory module is large (-Ml).

The -Xpsrc directive defines the .src as the source extension for the PLM86
files.

All the options are described in the OMFCVT manual.
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5. 80C186EC SUPPORT

The 80C186EC and 80C188EC microprocessors can be used with any of the
following Emulation Technology adapters.

All the possibilities for the PQFP (SQUARE) package are:
EPC-100QF01-SM3 - PQFP surface mount clip
EP5-100QF01-ASM - PQFP plug for AMP socket
EP5-100QF01-TSM - PQFP plug for Textool socket

EP5-100QF01-SSM - PQFP surface mount plug soldered to pads

All the possibilities for the EIAJ (RECTANGULAR) package are:
EPC-100QF06-SMA - EIAJ surface mount clip

EPP-100QF06-SM - EIAJ surface mount plug soldered to pads
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6. 8/16 BIT SUPPORT

The DS-186 supports both the 86/186 and 88/188 microprocessors.

Two actions are required to setup the system:

1. Check that the personality adapter has the appropriated microprocessor.
For example, if you are emulating the 80C188EB, the adapter must have an
8-bit 80C188EB and not a 16-bit 80C186EB microprocessor.

2. Check that the DIP switch is set to the right microprocessor type, 8086 or

80186 for 16-bit microprocessors and 8088 or 80188 for 8-bit
Mmicroprocessors.
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7. 8086/8 and V20/V30 SUPPORT

Two accessories are required to support the 8086 and 8088 microprocessors:
ADP-86 adapter and HDR-86 header. These accessories also provide support
for NEC V20/30.

ADP-86 is installed inside the emulator, while HDR-86 is attached to the
ribbon cable.

8-bit Setup

The 8-bit bus microprocessors (8088 and NEC V20) need the following
setups:

1. Pull off the jumper cap of JP2 on ADP-86.
2. Check that an 8088 or NEC V20 microprocessor is placed in the U1 socket.

3. Check that the DIP switch is set to 8-bit type.

16-bit Setup

The 16-bit bus microprocessors (8086 and NEC V30) need the following
setups:

1. Put the jumper cap of JP2 on ADP-86.

2. Check that an 8086 or NEC V30 microprocessor is placed in the U1 socket.
3. Check that the DIP switch is set to 16-bit type.

Clock Source

The clock source for the CPU is derived by dividing the oscillator frequency
by 3. For example, if the oscillator supplied on ADP-86 is 24MHz, the
microprocessor clock in will be 8MHz. Set JP1 to EXT on ADP-86 to select an
external frequency source.

Mode Selection

The HDR-86 supports both the minimum and maximum modes of operation.

Set W1/2/3 jumper to MIN or MAX for minimum or maximum mode
respectively.

8086/8 SUPPORT 7-1






8. V25 SUPPORT

Two accessories are required to support the V25 microprocessors: ADP-V25
adapter and HDR-V25 header.

1.P1.7 may be used as READY input only. The user must tie to GND
if not used as Ready input in target.

2.P1.0 may be used as user NMI input only. The user should tie to
GND if not used as NMI in target. (NMI is shared with the DS-186
system.)

3.The clock source only supports Internal/External oscillator. The
crystal option is not supported.

4. Reset button does not affect the PRC setting.

5. Trace is not supported by V25.

While working with V25, the system is set to the default clock division
(1/8). This limits the time response of the system and. Clock division can
be changed in user software or manually in the PRC register.

Following are examples of the different setups:

PRC: 40H - divide by 2 and internal RAM access enabled.
PRC: 41H - divide by 4 and internal RAM access enabled.

Clock Oscillator Divide By V25 FREQ
10MHz 2 5MHz
16MHz 4 4MHz
32MHz 4 8MHz
40MHz 4 10MHz

The three setup jumpers on the adapter (inside the DS-186 system) must be
set according to the following table:
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P1.5 INTACK

P26 HLDACK

R1.7 READY

JUMPER PORT OPTION
J4 P2.6 HLDA control
J6 P1.3 INTAK control
J3 P1.7 READY control

Left position on the above picture selects Ports.

Right position of the above picture selects alternate function.
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1. Replacing the Adapter

Adapter is the board that has the emulated microprocessor. Follow the
steps described below to replace the adapter:

a) Ensure that the power is OFF to DS-186.

b) Loosen the four screws in the bottom of the box. No tools are needed
and this operation can be done manually.

T

Figure: Opening the Emulator Box

c) To connect a different adapter to DS-186, first remove the adapter that
is connected to the motherboard by two connectors. In the following figure,
the connectors are J1 and J2.
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Figure: Locating the Adapter Connectors

d) After removing the adapter, you will see the female connectors on the
DS-186 motherboard, which are marked J4 and J5.

ADAPT.ER.Z

CONNECTORS

AN

Figure: Adapter Connectors on the Motherboard

e) To connect a different adapter to DS-186, align and press the J1 and
J2 adapter connectors on the J4 and J5 motherboard connectors until they
are firmly plugged together.
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2. Replacing the Emulation Header

Emulation Header is the board attached to the ribbon cable and that has
the plug with the mechanical characteristics of the emulated
microprocessor. It has to be plugged into the target board socket.

a) Ensure that the power is OFF to DS-186 and that the emulation header
is not connected to a target board.

\

Figure: Emulation Header Connected

b) Release the connector locks.
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Figure: Emulation Header Disconnected

c) Replace the emulation header according to the adapter you installed
in the emulator.
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3. 80C186EC Setup
80C186EC support requires the following setup:

a) Installing the ADP-186EC Adapter - follow the instructions given in
the previous pages.

b) Installing the HD-186EC Emulation Header - this step is optional as
you may connect the ribbon cable directly to your target board.
Otherwise, follow the instructions given in the previous pages.

c) Frequency Selection. The emulator can be used in the full range of
frequencies specified by the microprocessor. The jumper on the adapter
and besides the microprocessor is used to select the internal crystal or an
external clock source. Both jumpers are used to connect or disconnect
XTAL1 and XTAL2 to and from the microprocessor.

The user may change the factory setup by setting the CLK jumpers to EXT
and used the clock source supplied by the target board or replacing the
crystal oscillator on the adapter.

Both 8-pin and 14-pin crystal oscillators can be used.

The following figure shows the INT setup and also how to place an 8 or
14-pin crystal oscillator on the supplied socket.

Cl 0CK SOURCE
0ScouT

— == e~
= ><
== o v

Figure: ADP-186EC - INT Clock Selection

The following figure shows the EXT setup and also how to place an 8 or
14-pin crystal oscillator on the supplied socket.
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Figure: ADP-186EC EXT Clock Selection

d) ONCE Mode Support. The emulation header has a 560 Ohm resistor
to allow entering in ONCE mode. Itis connected between AD19 and GND.
If you do not use the emulation header and the emulator is connected
directly to the target using the ribbon cable, make sure that you have this
resistor in the target board.

EMULATION HEADER - PRINT SIDE

560 OHM

& uuuuuuuuuuuuuuuuuuuuuuuu &
0000000000000 0Q000 000000
oooooooooooooooooooooooo o

‘ 0000000000 O0DO0D00QO0 000000 \

100 PIN CONNECTOR.

Figure: ADP186EC - ONCE Support
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4. 80C186EB Setup
80C186EB or 80C188B support requires the following setup:

a) Installing the ADP-186EB Adapter - follow the instructions given in the
previous pages.

b) Installing the HD-186EB Emulation Header - follow the instructions
given in the previous pages.

c) Frequency Selection. The emulator can be used in the full range of
frequencies specified by the microprocessor. The jumper on the adapter
and besides the microprocessor is used to select the internal crystal or
an external clock source. Both jumpers are used to connect or
disconnect XTAL1 and XTAL2 to and from the microprocessor.
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Figure: A-186EB Crystal Oscillator and Clock Jumper

The user may change the factory setup by setting the CLK jumpers to EXT
and used the clock source supplied by the target board or replacing the
crystal oscillator on the adapter.

Both 8-pin and 14-pin crystal oscillators can be used. Some crystal
oscillators require pin #1 connection to Ground. A-186EB has this pin
disconnect. If you replace the crystal and this connection is required, it
can be added to the print side of the adapter as shown in the following
figure:
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The following figure shows the INT setup and also how to place an 8 or
14-pin crystal oscillator on the supplied socket.

CLOCK SOURCE [
0Scout

(== e (
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=le=m o

CLKIN

Figure: ADP-186EB - INT Clock Selection

The following figure shows the EXT setup and also how to place an 8 or
14-pin crystal oscillator on the supplied socket.

CLOCK SOURCE

Figure: ADP-186EB EXT Clock Selection
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d) Interrupts - INTO-3 are internally connected to 10K pull-down resistors.
This factory setup can be changed by 10K-pull-up resistors or left these
signals without any added resistance. M3 controls this setup and default

setup is shown in the figure.
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Figure: ADP-186EB - INT0-3 Pull Down Setup
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f) ONCE Mode Support. The emulation header has a 560 Ohm resistor to
allow entering in ONCE mode. It is connected between AD19 and GND.
If you do not use the emulation header and the emulator is connected
directly to the target using the ribbon cable, make sure that you have this

resistor in the target board.

EMULATION HEADER - PRINT SIDE

560 OHB
Pepoooseoooolscooassosooo &
900000000000 DO00000000000
G0 066033 dA0800006G60GG3a3a 0

l Qo0o0QQ0OoO0000O00O0O0000Q000O0O00D0D0 \

100 PIN CONNECTOR

Figure: ADP186EB - ONCE Support
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5. 80C186 Setup
80C186 support requires the following setup:

a) Installing the ADP-186 Adapter - follow the instructions given in the
previous pages.

b) Installing the HD-186 Emulation Header - this step is optional as you
may connect the ribbon cable directly to your target board. Otherwise,
follow the instructions given in the previous pages.

c) Frequency Selection. The emulator can be used in the full range of
frequencies specified by the microprocessor. The jumper on the adapter
and besides the microprocessor is used to select the internal crystal or
an external clock source. Both jumpers are used to connect or
disconnect XTAL1 and XTAL2 to and from the microprocessor.
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Figure: A-186 Crystal Oscillator and Clock Jumper

The user may change the factory setup by setting the CLK jumpers to EXT
and used the clock source supplied by the target board or replacing the

crystal oscillator on the adapter.

Both 2-pin crystals or 8/14-pin crystal oscillators can be used. The 2-pin
crystal is not a factory setup, but can be used. In this case, remove the
8/14-pin oscillator, place the crystal on the 2-pin socket (if the board has
a 3-pin socket, only two of them are connected) and also solder 27pF on
C8 and C9 holes. Please note that if you use an 8-pin oscillator, pin 1 is
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not the same as for the 14-pin oscillator; ground pins are aligned and you
have to place the oscillator as marked on the board.
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Figure: A-186 Clock Options

Some crystal oscillators require pin #1 connection to Ground. A-186 has
this pin disconnect.

If you replace the crystal and this connection is required, it can be added
to the print side of the adapter as shown in the following figure (solder
together the two contacts named OSC PIN 1 and GND).

The adapter has 4 interrupt lines connected to 10K pull down resistors:
Int0-3. This is a factory setup and it can be changed to 10K pull up
resistors or left them without resistor connections.

M1 connected to GND is the factory setup.
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Figure: ADP-186 -Oscillator Pin 1 and Interrupt Factory Setup

The following figure shows the INT setup; that means, clock source
belongs to the emulator oscillator.
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Figure: ADP-186 - INT Clock Selection

The following figure shows the EXT setup; that means, clock source
belongs to the target board, which must be powered and supplying a valid
clock signal, otherwise the emulator will not work.

Figure: ADP-186 EXT Clock Selection
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d) Replacing the Microcontroller.

ADP-186 supports the following microcontrollers:

ADP-186 80C186, 80C188, 80C186XL, 80C188XL, 80C186EA,
80C188EA.

The user may replace the microcontroller on the adapter. The emulator
does not differentiate between them, except for the 8 or 16-bit
configuration, which is described in the User's Manual:

ADP-186 - 8-bit 80C188, 80C188XL, 80OC188EA

DIP switch #1 = OFF

ADP-186 - 16-bit 80C186, 80C186XL, 80C186EA

DIP switch #1 = ON

f) ONCE Mode Support. Add a 560 Ohm resistor on the emulation header
to allow entering in ONCE mode. It has to be connected between AD19
and GND. Otherwise make sure that you have this resistor in the target
board.

EMULATION HEADER - PRINT SIDE

540 OHM

‘ 000 a0 0000000000000 000O0O0O0

100 PIN CONNECTOR \

Figure: ADP186 - ONCE Support
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6. 80C86 Setup
80C86 support requires the following setup:

a) Installing the ADP-86 Adapter - follow the instructions given in the
previous pages.

b) Installing the HD-86 Emulation Header - Follow the instructions given
in the previous pages.

c) Frequency Selection. The emulator can be used in the full range of
frequencies specified by the microprocessor.

The jumper on the adapter and besides the microprocessor is used to
select the internal crystal or an external clock source.

One jumper (JP1) defines the clock source: generated by the emulator
(INT) or taken from the user target.

The user may change the factory setup by setting the CLK jumpers to
EXT and used the clock source supplied by the target board or replacing
the crystal oscillator on the adapter.

14-pin crystal oscillators can be used. For 8-pin oscillators, align pin 4 of
the 8-pin oscillator to pin 7 of the 14-pin socket (GND pin).

Crystal oscillator frequency is divided by 3 to supply the microprocessor
clock input.

The following figure shows the INT setup and also how to place 14-pin
crystal oscillator on the supplied socket.
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Figure: ADP-86 - INT Clock Selection

The following figure shows the EXT setup and also how to place a 14-pin
crystal oscillator on the supplied socket.

Figure: ADP-86 EXT Clock Selection

e) Replacing the Microcontroller. ADP-86 supports the following devices:

| ADP-86 8086, 8088, 80C86, 80C88, V20, V30
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The user may replace the microcontroller on the adapter. The emulator
does not differentiate between them, except for the 8 or 16-bit
configuration, which is described in the User's Manual:

ADP-86 - 8-bit 8088, 80C88, V20

DIP switch #1 = OFF JP2 on ADP-86 = OFF

AD-86 - 16-bit 8086, 80C86, V30

DIP switch #1 = ON JP2 on ADP-86 = ON

e) Selecting MIN/MAX Mode: The setup is in the emulation header and it
is as follows:

w1 wida
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mex [

3y

Jos Lo locs o

Figure: HD-86 MIN Mode
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Figure: HD-86 MAX Mode
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7. NEC V25 Setup
NEC V25 support requires the following setup:

a) Installing the ADP-V25 Adapter - follow the instructions given in the
previous pages.

b) Installing the HD-V25 Emulation Header. Follow the instructions given
in the previous pages.

c) Frequency Selection. The emulator can be used in the full range of
frequencies specified by the microprocessor. The jumper on the adapter and
besides the microprocessor is used to select the internal crystal or an external
clock source. Both jumpers are used to connect or disconnect XTAL1 and
XTAL2 to and from the microprocessor.

The user may change the factory setup by setting the CLK jumpers to
EXT and used the clock source supplied by the target board or replacing
the crystal oscillator on the adapter. Both 8-pin and 14-pin crystal
oscillators can be used. They fit on the OSC1 14-pin socket as marked
on the printed circuit board.

CLOCK SOURCE
OSCOUT

r—s '—
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CLKIN 5, 03

Figure: ADP-V25 - 8/14 PIN Oscillator

The following figure shows the INT setup.
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Figure: ADP-V25 - INT Clock Selection

The following figure shows the EXT setup.

Figure: ADP-186EC EXT Clock Selection

Port Options are selected by J3, J4 and J6:

Figure: ADP-V25 Port Options
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JUMPER PORT OPTION
J4 P2.6 HLDA control
J6 P1.3 INTAK control
J3 P1.7 READY control

Left position on the above picture selects Ports.
Right position of the above picture selects alternate function.

The following figure shows the Port selection for all lines:

S INTACK

_J6

P26 HLDACK

=31

P1.7 READY

(= o} J5

Figure: ADP-V25 Port Selected
Systems supplied with ADP-V25 already installed have a Jumper

selection on the motherboard (J9), which is located near U31. This is a
factory setup.
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