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Background:

Many customers have puzzles about the application of the ADUC8XX UART Emulation. This
document is a simplified document about the correct operation. One thing needed to be noticed is that:
debugging by UART is a simple Method of evaluation, its function is very limited. For example, the
UART which is used to communicate with PC and Timer 1 can’t be used in the code. Also there are some
other limitations, you will find more in the below descriptions.

So we suggest you use the JTAG Emulator to debug the code.

Conditions:

Hardware: EVAL-ADuC841
Software: uVison3 V3.53
(This is a Evaluation Software, can be downloaded at https://www.keil.com/c51/demo/eval/c51.htm. The

version limits the code size 2K

)

Step:

1. Connect the PCB and PC by the serial cable, power on the hardware board; open the Keil
Software and set up a project, and add your c file into the project.

2. Configure relative parameters.

1). Open the “Options for Target ”, as Figure 1 shown, select the type of MCU in your PCB;

Options for Target Target 1°

Device | Target | Output | Lising | User | C51 | AS1 | BLS1 Locate | BLS1 Misc | Debug | Usities |
Database: | J

Vendor: Analog Devices

Device: ADuCS841 ™ Use Extended Linker (L¥51) instead of BL51

Toolset: C51 -
£3 ADUC7033 A 8051 based controller with High-5peed Core,
£ ADUCT128 8-channel true 12:bit ADC,
£ ADUCTIZ9 Dual 16-bit DACs, WDT, SPI, UART,

; On-chip DMA cortroller, 32 140 lines,
€1 ADUCT228 3 Timers/Courters, WDT, SPI, UART, Dual Data Pointers,
£3 ADuCs12 Timer Interval Courter,
£3 ADucCB14 11 Intemupt Sources/2 Priority Levels,
62K Flash EEPROM Program Memory,
£4 ADuCB18
o 2K Data Flash EEPROM, 2304 Bytes On-chip RAM,
anking up to es extemal address space,
e :gugzﬁ RAM bank 16M Byt I add
u UART.SPI, 12C, brown out detect.
€31 ADuCs32 = IMPORTANT =
£ ADuCR24 The PK51 Professional Developer's Kit is required
€1 ADUCEIE if wou wish to create programs that access the
£ ﬂCB-i‘I 16M Byte extemnal address space.
£ ANCRAD A
< >
oK | Cancel | Defaults | Help
Figure 1

2). Configure the debug parameter. You should operate according to Figure 2. Pay attention
to the places denoted by red lines.
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Options for Target Target 1°

" Use Simulator
™ Limit Speed to Real-Time

V¥ Load Application at Startup
Initialization File:

¥ Run to main()

Restore Debug Session Settings

Device | Target | Output | Listing | User | C51 | AS1 | BL51 Locate | BLS1Msc Debug | Utities |

Settings * |se: |AD| Monitor Driver
—

j Settings |

V¥ Load Application at Startup
—
Initialization File:

I

Restore Debug Session Settings

¥ Run to main{)

o e |

[v Breakpoints V¥ Toolbaox |v Breakpoirts V¥ Toolbox

¥ Watchpoints & PA v Watchpoints

[+ Memory Display ¥ Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
|seostoLL | |seosiDLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DP51.DLL |pADET |TP51.DLL |pADEAT

oK | ol | Defauts | Help
Figure 2

3. Translate and Build the target as Figure 3 shown.
i test_841 - Wision3 - [D:\datasheet read recq

@Eile Edit View Project Debug Flash Peripherals T
2= = A

Project Workspace x
-5 Target 1
--{£§ Source Group 1 yoo
START_AD.A51 05| /+ nare
+- [£] test_841.c 05| 7+ antnar
= 07 | /# Varsin
08 | /ewrrrsss
09
10 dinslnde AR
Figure 3

4. Now we can download the program and emulate the code. Before downloading, you need
to press the Reset Key in your PCB. After the hardware reset, you can put down the
“Debug” button as Figure 4 displays. Then you can enter into the debug mode.

«= @ & @ mEE e m

/ |Start/Stop Debug Session |

dddddddbddbddbddbdddddddddddddddddbdddddid
* ¥

Figure 4
5. As Figure 5 displays, we can only debug the code in the Disassembly window. The
yellow arrow is the beginning of program.
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\#/test_841 - ¥¥ision3 - [Disassembly]

File Edit View Project Debug Flash Peripherals Tools SVCS Window Help

2 = A ~ 14| w2 (@ EB[E] ™

N EOwH D (S ¥ B i
Project Workspace . x 16: void main (void)
-] Target 1 17:
—-£5 Source Group 1 18:
START_AD.AS1 19: PLLCON = 0x00;
+ [F] test_84l.c c: 0x0800 £4 CLR a
C:0x0801 F5D7 MOV PLLCON (0xDT) , A
20: ITO = 1;
C:0x0803 D288 SETB ITO(0x88.0)
21: EX0 = 1;
22:
C:0x0805 D2AE8 SETB EX0D(0x28.0)
23: P3 = OXFF;
Wc:oxoz07 TSBOFF MOV P3 (0xB0) , #0xFF
24: i=71;
25: // while (1)
Bc:oxozon F508 MOV i(0x08),A
C:0x080C 750907 MoV 0x09, #0x07
26: for(1=0;1<60000;1i++)
.C:OXOBOF F508 MOV i(0x08),4
C:0x0811 F509 MoV o0x09,8
C:0x0813 LEQE MOV R6,1 (0x08)
C:0x0815 AF09 MOV R7,0x09
C:0x0817 EE MOoW L,R&
C:0x0818 33 RLC n
C:0x0819 S5E0 S5UBB 4, RCC (0XED)
| = m ’{} @ - C:0x081B FD MoV R5, B
Symbols . x test_841c |[E]START_AD.. @ Disassembly
Figure 5

1). You can set the breakpoint at places where you hope the program stops. You can press
the right key of the mouse at the place like Figure 6, and click the “Insert/Remove
Breakpoint”, then there will be a red point at the head of the current row.

2). Also, you can observe the variables you are interested to. In the “View” Menu, click the
“Watch & Call Stack Window”, then the Window like Figure 7 appears. You can input the
names of the variables in the window.

16: woid main (void)

1s8: PLLCCHN = 0x00;
CC: 0x0800 E4 CLR B
C:0x0801 FSD7 MOV PLLCON (¢
20: ITO = 1;
C:0x0803 288 SETB ITO(0x81
Mixed Mode
Assembly Mode IO (OxRi
Inline Assembly...
| 23 (0xBO!
Address Range 4
| Load Hex or Object file... L (0x08),
x09,#0:
I Show Source Code for current Address 'i 5_; ]: ) -
L (0x08), M
ame Walue
Set Program Counter %09, 5 a
6,1 (0xt
o Show next statement 7,0x09 =
) L, R P3 FF
*} Run to Cursor line Cirl+F10 \
[ accqo: i (e 0000
| Insert/Remove Breakpoint | L% ﬂﬂje F_E to Edrt =
_[ Clear complete Code Coverage Info
= — @
Copy H=
2 [LTCI>TMT Locals ) Watch
ocals j Watch #1 ) Watch #2
AL Toagle Bookmark = # il
Figure 6 Figure 7
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3). Now we can run the program step by step. Click the button as Figure 8 shown.

\Z test_841 - Bision3 - [Disassembly]

@Eile Edit View Project Debug Flash Peripherals Tools SVCS Window Help

8= A G
i
& E > %=
Project Warkspace =R 16: void main (void)
‘| =¥ Target 1 17: {
! =I-&5 Source Group 1 18:
START_AD.AS1 i9: PLLCON = 0x00;
1 + test_841.c c>C: 0x0800 E4 CLR s
! C:0x0801 F5D7 MOV PLLCON (0xD7
| 20 ITO = 1
! C:0x0803 D288 SETB ITO(0xEE.0)
21 EXD = 1
22:
C:0x0805 D2A8 SETB EX0 (0xAE.0)
23: P3 = OXFF:
.C 1 0x0807 TSBOFF MoV D3 (0xBO), #0
24: i=17;
Figure 8

6. In the Figure 9, the yellow arrow denotes the current place of program. You can observe
the change of the variable’s value. Here the ITO is 1, the variable “i” is 7.

-~
19: PLLCON = 0x00;
C:0x0800 £4 CLR a
C:0x0801 FSD7 MoV PLLCON (0xD7) , &
20: ITO = 1;
C:0x0803 D288 SETB ITO (0xB8.0)
21: EX0 = 1;
22:
C:0x0805 Dzns SETB EXO0 (0xA2.0)
23: P3 = OXFF:
.C:OXOEOT T5BOFF MoV P3(0xB0), $0xFF
24: AN
251 /4 while (1)
C:0x080R F508 MOV 1(0x08),A
.C:OXOEOC 750907 MoV 0x09, #0x07
26: for (i=0;i<60000;1i++)
c: ox080F FSog MOV i(0x08),A
C:0x0811 F509 MoV 0x08,R
C:0x0813 AEQE MoV R&, 1 (0x08)
C:0x0815 AF09 MoV R7,0x09
C:0x0817 EE MoV A RE
C:0x0818 33 RLC a
C:0x0819 95E0 SUBB L, ACC (OXED
C:0x081B FD MoV R5,2
C:0x081C FC MOV R4, L v
L3 >
test_841c |[E]START_AD... (§} Disassembly

read record\\ADUC\\ADuC8xx\\TestCode\\ADuC841\\test_841"

Figure 9
7. For UART Emulation, you can’t set breakpoints in a cycle, for example, the “for” cycle
and the “while” cycle. And you can’t stop the program when the program is running, if you
try to stop the program, then a warning happens as Figure 10.

ADCERs ADE Trsn Devices cannot be stopped in the Debugger
when connected to a senal interface,
Thiz iz only possible with a 1-pin POD!

Fieturn ta running application.
Stop Debugging Stopz debugging zeszion

Mate:

Az long as the running application does not reach a breakpaint it cannat
be stopped. Mow pou can wait until a previously set breakpoint iz
reached ar pou need to stop the curent debug session.

Figure 10
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