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1. OVERVIEW

All of the DCD's 8051/80390 IP Cores are now supported by Keil uVision2/uVision3 AGSI in-
terface. It allows Keil software users to work within uVision2/uVision3 environments without
switching between Keil compiler and external DoCD software. Everything - compilation, simula-
tion, debugging - is under control of a single application. This document describes how to install
and use DCD's 8051/80390 simulation driver with programs written using Keil C/ASM tools.

2. SUPPLIED FILES

Delivered package contains a complete set of files, needed to run DCD's 8051/80390 IP
Cores inside uVision2/uVision3 IDE. The following directories can be found inside package:

AC51\BIN\ : Contains DCD's simulation DLL files

AC51\INC\DCD\ : Contains DCD's 8051/80390 include files
AC51\EXAMPLES\DCDsim\  : Contains example C/ASM 8051 application
ADATASHTS\DCD\ : Contains DCD's 8051/80390 related PDF files

AUV2\ : Contains DCD's 8051/80390 uVision2/uVision3 database

This package is delivered to all existing DCD's customers. You may also order the DoCD
FPGA evaluation kit by emailing us directly info@dcd.pl, and receive complete debug system to
start working with our 8051/80390 IP Cores.

3. INSTALLATION

Manual installation of DCD peripherals driver is no longer required, because package is
delivered as executable program, and all steps are performed automatically by setup
program. The description provided below is left for informational purposes.
In order to use DCD peripherals driver follow the steps:
e |[nstall uVision2/uVision3 and the C51 Compiler on your machine. You may try to use
evaluation version of 8051 Keil software at http://www.keil.com/demeo/eval/c51.htm

e The installed files should appear inside <Keil install path>\C51\BIN, <Keil install path>\UV2
and <Keil install path>\C51\EXAMPLES\DCDsim directories

e The following line should appear in TOOLS.INI file located inside <Keil install path>\ folder:

o section [UV2]:
CDB0=UV2\DCD.CDB("Digital Core Design")

Note: if CDBO is already in use, then use the next free digit, for example CDB1

All trademarks mentioned in this document http://www .DigitalCoreDesign.com
are trademarks of their respective owners. http://lwww.dcd.pl

Copyright 1999-2009 DCD - Digital Core Design. All Rights Reserved.


mailto:info@dcd.pl
http://www.keil.com/demo/eval/c51.htm

4. PREPARING TO WORK WITH UVISION2/UVISION3 INTERFACE

In order to run your application inside uVision simulator using DCD processor follows the steps:
e Run pVision2/uVision3. Select ‘Project — Open Project’, the Select Project dialog comes up.
Select the ‘DCDsim.uv2’ project. It can be found normally in the folder - <Keil install
path>\C51\EXAMPLES\DCDsim.

e Select ‘Options for Target — Devices'. From the 'Database’ list-box, select “Digital Core De-
sign” which is our devices database. Select required microcontroller type you actually have.
If everything is right, then the dialog should look like this:

Options for Target "DoCD" ilil

Device | Target | Output| Listing| €51 | 451 | BL51 Lacate | BLS1 Misc | Debug | Utiites |

Database: | Digital Core Design j

Generic CPU Data Base
Yendor:  Digital Cordifaie AN

Device: DP305T [T Use Extended Linker [L*51] instead of BL51
Family: MCS-51 [T | Use Extendediéssemblern [£5451) instead of 451
El--@ Drigital Core Design 2051 bazed Pipelined High Performance Microcontroller [P Core with

..... (3 DP20390 DaCD - DCD an-Chip Debugger. It iz available for FPGA and ASIC usages
_____ (] DPE0390CPU az fully spnchronous design with single clack damain. [t architecture iz
10 times faster compared to legacy S80C51.
----- L7 DPa039mP
----- 1 DP2051 Mair features and perpherals;
..... (L3 DPBOSICPU up to B4 KB on-chip CODE, up to B4 KB aff-chip CODE,
_____ (0] DPE0RT=P 286 Bytes on-chip Rakd, 16 MB =DATA,
(] DRB0230 PrLl - Power Management Urnit, CODE A<DATA WWait State feature,
""" 1 DREO390CFU 32 140 lines, 2 Timers/Counters, 5 Interuptzd2 prianty levels, UART .
----- [ DRA0390=P
----- [ DRE0ST
----- [ DREOSICPU
----- [ DREOS1=P

k. I Cancel Defaultz

e Available peripherals depend on selected CPU. You may select the full set of peripherals
using an XP suffixed CPU.

e Select ‘Rebuild all target files’ to build the project.
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5.  SIMULATING AN EXAMPLE PROJECT

This chapter shortly describes how to use uVision C/ASM application with DCD 8051 peripher-
als driver basing on example DCDsim project. It is assumed that the installation and configura-
tion steps had been performed.

Please follow the steps below:
e Run pVision2. Select ‘Project — Open Project’, the Select Project dialog comes up. Select
the ‘DCDsim.uv2’ project. It can be found normally in the folder - <Keil install
path>\C51\EXAMPLES\DCDsim. The dialog should look like this:

¥ DCDsim - p¥ision2 - [D:'Elektron’Keil',C51EXAMPLES", DCDsim',DCDsim.c] 10| x|
H Ele Edit Wiews Project Debug Flash Peripherals Tools SwiC3  indow Help -|ﬁ'|£|‘
BEE@ B2 R | == 4% % % Gaoreos Ray
B & QB oderm
|| & &8 & | @ K ocosim =
|Projecl iorkspace - xl vold main() j
=-#20 DCDsim t
-5 Source )
| B [#] DDsime while(l]
) {
F] stdio.h
dedsim.h Dodeveniegtenu() ; J
¥
: prota.h !
i__"l H
Ea A S S S S %)
- [#] startup.asi /% T-sequent DISPLAY testing *,
¥ dpa0Sixp.h S S S %)
showhesx, a5l
dedsim. b woid DoSevenSegMemi()
{
char c;
long delay:
) Files |§| Regs I QllBooks I (4 Iunsm'ned char i: _'lLI

x

“|lcompiling DCDsim.c. .. -]

azssembling startup.abl...

assembling showhex.abl...

linking...

Program Size: data=28.0 xdata=0 code=624

creating hex file from "DCDsim.OME"...

"DCDsim.OME" - 0 Errori{s), 0 Warningi{s). _jj
| »

A4 o] Build £ Command J, Find in Files f |2}

| Sutput Window

Li60 C:i1 [T T Rw 4

sl
m
o
=3

=

e Select ‘Rebuild all target files’ to build the project. The build window shown above should
report no warnings and errors.

B4 | ‘% #&[poC

Praject Warklpebuild all barget files|
| e ———

e Start simulation by selecting 'Start/Stop Debug session'

@ BE 6 &0t

dStart,l’Stn:np Debug Session |Ht

LY 1Y LI} LI} | F
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e When simulator is properly configured, and program successfully uploaded/downloaded,
then the simulator window should look similarly to picture below:

[iIi_':_DEDsim - p¥ision2 - [D:\Elektron’\Keil\C51\EXAMPLES \DCDsim\DCDsim.c] = ﬁl|5|
BE\IE Edit Wew Project Debug Flash Peripherals Tools SWCS Window Help _I_I- = ﬂ|
ASE@ R rren A wE 000 F# @& anEeero|
S HOBTPE0 2 QRS EE A S| oPB0S 1 - External Interr ]
Froject Workspace = x| | woid main() Flanncy Mo st Ul External Intermup =
Register I Value I { Cottral Pins Flags Enable Priority Made
INTO Pin [¥ IE0 || Ex0C (| R<0 [T/ ||1TO [
E FF'.B.Q,SD 00 while(l) [STDP '__ P [ SR T WNTFnfe || BT || B || RaC || M
L 000 { STt T INTZFin ¥ | | 28 71| Elp2 i || Finm2
) e | Dosevensedttenu(): HIP: ™ sPTa0: [T sPTAL: [T INTEPin 2| || mar || Enmzie || pinma =
3 .00 ) ; LIP: I SPRaD: [~ SPRAT: [ N4 Pi (1 INTE T ETE BN
- .00 INTE Pin ¥ (| INTEE 1 [ENTE I EiNTE
5 0x00 % INTEPin I || INTEF I || EINTENT || FINTE =
b 0x00 /% T-zement DISPLAY testing x|
I = 4 foroot T E K
S._\tléa i g Mode: W —T;;ngéftuunlal17 —Tim;r#Counterﬂi
{ : [os00 [o=00 -
: B:?S char c; SEONEE JO% SEUFCJox ID-13 Bit Timer/Counter b 0
. long delay; [~ sM2.0 [~ REND
;;;ma" 8:10;00 mnsimed char i; [~ 1e8.0 [ RESO [Timer = [ Tirer [~
L 7 — —_—
Plct:s gén;snaanu e IE'EUSEEDU [ Tcok: 000 TMoD: [000 TCON: [0x00 TMOD: [000
SERL Wem:
- gme 00001552 P Trarami Bauckale: [FTGBRE TH1: [o:00 TL1: [000 TH: [Cx00 TLG: [0s00
Bl pow 000 if (¢} /4 wait . ¥ T1 Pin I TF1 ¥ T0Fin I~ TFO
forij = 0: j <= 1202 j++1: Receive Baudrate, |41BEBBB Contral Earitie]
B c - rEvs)eosE: me Status: [Stop I TIM Status: [Stop I TOM
switchic) [T TR [~ BATE ¥ INT1 " TR0 [~ GATE ¥ INTO
L {
B Fies P Regs ':ﬂIEooKsl (K0 Z208, S0 D
t|Running with Code Size Limit: 2K -~ * Address: [d0 |;|
Load "D:\4Elektron\\Keil\\C51\\EX
BS \DCDSIML 63, 1 0x00000000 C:0x00: 00 00 00 QO 0O 00
’ 0x00 D:0x06: 00 00 00 00 00 00
BS \DCDSIM\93, 1 LAY D:0x0C: 00 00 00 00 00 00
D:0xlz: 00 00 OO OO0 00 00
D:0x1l8: 00 00 00 ©6A OA 0O
D:0x1lE: 00 00 0O QO 00 0O
D:0x24: 00 00 00 QO 00 0O
D:0xz2n: 00 00 00 00 00 00
2 D:0x30: 00 00 00 00 00 00
1 e D:0x36: 00 00 00 QO 00 00
iASM ASSIGN BreakDisable H K gD:0x3C: 00 00 DO Q0 00 QO _
a =
2 [T r [Ty Buid 3, Command i Find i Files Ll ol [EIATO TR, Locals 4 wiskch #1  wiatch #2 i Call Stack /. EMemorv #1 f Memary #2 J Memory #3
Ready [ [Cencin I [ Rjw
e At this point simulation process is similar as isn typical uVision2/uVision3 application. The
program can be run, halted, executed step by step, breakpoints can be set/cleared. Vari-
ables can be watched, memory areas read/written/modified. Please refer to uVision users
manual.
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6. USER CONFIGURABLE SFV viEw WINDOW

SFR memory contents can be displayed in SFR window. Items are added to this
window by use “svc” file (in our case it is “example.svc”). Select “Peripherals” main
menu item and click SFR View unit. The SFR View window will be displayed on the
screen. Click right mouse button to upload configuration file. Number of configuration
files is not limited. In case of DR8051DS chip type, the default SVC file is named
DR8051DS.SVC and located in the same directory as its corresponding DLL. Custom
“Load configuration file” option is not available.

Debug  Flash F‘e;ipheralsklu:u:uls WCS  Window Help

Q=
El &7y (RST Reset CPU !I
{ril 1 o> E Interrupk @ i
- x| Main clock, e ——
IEI - cd.c
e I _[ L& SFr View |
: I/ Porks
w0 i Timers r
w00 [ Serials 4
Hgg [ External Interrupts
u
a0 [ Power Management Linik
" [ 120M entCont
w00 4 =
[azu———
#00 099 | - -int-hits-=-Oxffff;
sl 100 | - -int-kevEit, 3:
101 s-char-c,-d0 cnt, -dl cnt:
w00 10 - -
x00 103 | menu:
it 104 | 2-=- (~EEYS) £0xF;
x x|
Mame | walue | address | Mamne | ralue | address |
H [Z]General Purpose Porks
Bgport 0xFF  OxE0
Bgport 1 O:FF  0x80
Laad corfiguration fils. . (Dgeneral Purpose Timers
k [COUarts
= [ZJE:_DEVICE
El CDEYICED
Fl ByREGISTER =00 OxDi
@ EITO %D 0xD&.0
oeweranie 2ix & BIT1 0 DD
Sakairr |15 DOCD I e e s @ BTz a 0xD6.2
b w @ EBITS il 0xD6&.3
M tn-.: @ BIT4 1] 006 .4
Ees & EI7S o 0%D6.5
@ EITe o OxD6.6
@ EITT o 0xD&.7
Hazwa pliku Irxannk 1] (Obeiez I
Pk bypu: [5¥R view configuration file " svc) =] Arui |
I (Obwinz bykeo da odazyiu
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e The example.svc file includes example set of items which may be displayed on SFR View
window. Only one instance of SFR View window is available.

[ example.syc - Notatnik -0 x| B SFR view - example.svc x|

Plil: Edwcja Format widok Pomoc Mame | Yalue | Address |
[PORT=] ‘ = [ [ General Purpose Ports |
NaME=General Purpose POrts :’ = Bgparto OFF O
MODE =GROUP & Fin 0 1 0x80.0
SHOWVALLE=FALSE
READONLY=TRUE @pin 1 1 0801
(o] @ Pin 2 1 0x80.2
FARENT=PORTS @ Fin 3 ! 0803
WAME=Port 0O @ Fin 4 1 0804
MODE=B¥TE @ pin 5 1 0x80.5
ADDRES5=0x80 @ Fin 1 0x80.6
[FO_a] @ pin 7 1 0x80.7
PARENT=P0 Byrart 1 0xFF 080
mggg:g}? 0 [Zgeneral Purpose Timers
ADDRESS=0 & arts
- [COEx_pEVICE
KN |
B SFR view - example.syc E " il
Mame | Yalue | Address |A
=l [Z]General Purpose Ports
= Sgrorto 01 5|
@Fin0 1 0.0
@ Pin 1 0 a0, 1
@ pin 2 1 20,2
@ Fin 3 0 Ox20.3
@ Pin 4 1 Oxa0.4
@ Pin 5 0 0x50.5
@ Pin & 0 Oxa0,6
@ Fin 7 0 030,77
Bgrort 1 000 00
[ZTgeneral Purpose Timers |
[Zuarts
[ZIEx_DEVICE -
4 | AW

Content of each writable register can be directly modified by double clicking its value in Value
column, and entering required number as decimal, binary (<value>b or B), octal (<value>o or
B) or hexadecimal number (Ox<value> or <value>h or H).
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Pl

[P example.svc - Notatnik -10] x|
B SFR view - example.s¥c 5'

il. Edwcja Format  Widok  Pomoc

The

[TIMERS] ;I Tarme | Yalue | Address |
MamME=general Purpose Timers [# [Z] General Purpose Ports
MODE=GROUP = [ZJgeneral Purpose Timers |
SHOWVALLUE=FALSE S ITMER D ]
READOMNLY=TRUE
PARENT=—1 EL == 0x00 086 |
[ 01 @110 0 0550 |
TIMER
PARENT=TIMERS @ Ie0 0 Dx88.1
MODE=GROUP @IT1 1] 0x33.2
MAME=TIMER 0 & IF1 0 0x88.3
@ TRO 0 0x86.4
[TCon] ® *
PARENT=TIMERD TFO 0 0x88.5
MAME =T COM & TR1 0 0x86.6
EESEEEETE @ TF1 0 0x88.7
- By oD 000 0x89
[rTo] H [ZATIMER 1
FAREMT=TCZOM GTIMER z
MAME=ITO
MODE=BIT B (Quarts
ADDRESS=0 [COE#_DEYICE
-
KN A

examples above show methods of definition displayed items. To define type of displayed

items the following keywords have been used:

O
O
O

o

(¢]

All tradem

[section_name] — name of section - must be unique

NAME — name of item which is displayed on SFR view window

MODE - definition kind of displaying item (group, byte, bit, bits)

o GROUP - defines a group of bits

BYTE — defines that it is a byte

BIT — defines that it is a single bit

BITS — defines that it is group of bits. ADDRESS defines LSB bit of group (range 0 to 6), SIZE
defines number of consecutive bits in group (range 2to 7) e.g.

NAME=GAINSEL

MODE=BITS

ADDRESS=2

SIZE=2

Defines that GAINSEL[3:2] bits are displayed as a single group.

PARENT- name of parent’s section. When this parameter is equal “-1” it means that the item is a
top level member.

ADDRESS - item address in SFR memory. It can be 8-bit hexadecimal or decimal value for byte
and from 0 to 7 for bit. Range of valid SFR byte addresses is from 0x80 to OxFF.

NOTE — Any text describing a certain bit/register

o O O
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7. REFERENCES

The DCD peripherals driver package for uVision2/uVision3 AGSI is delivered by DCD free of
charge upon customer request.

The Keil 8051 uVision2/uVision3 tool suite is also required. It can be obtained from Keil GmbH
at hitp://www.keil.com,

DoCD debug system is available at DCD web-site http://iwww.ded.pl. Please refer to other ap-
plication notes for more details about its usage.

8. CONTACTS
For any questions or comments, please contact DCD.
Headquarters:
Wroclawska 94
41-902 Bytom, POLAND
e-mail; info@dcd.pl
tel. :+48 32282 82 66
fax :+48 3228274 37

Distributors:
Please check http:/iwww.ded.pl/apartn.php
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