& holychip TL0302

8051 DEBUG_HC-LINK-V4_User Manual

Abstract
8051 DEBUG HC-LINK-V4
B USB 2.0 interface, plug and play

B Support Keil C51 integrated compilation environment (C51 uvision4 and above)
B Support single step, full speed operation, up to 4 breakpoints

B Support multiple entry modes

B Encryption bits and code options can be programmed

W Support dual wire simulation function (only support dual wire chip)

B Support online programming (including JTAG, SWD, ISP)

B Support offline burning (including JTAG, SWD, ISP)

B Support touch application debugging

HC-LINK-V4
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1 Software Installation

Please refer to {TL0O001 Driver Install Manual) and {8051 DEBUG_HC-LINK-V4_Install Manual) .

2 Hardware Connection

O O

M1 CRO-USB
3.3V| 3.3V
™S | VDD
K
| & [ RXD
R [0
DI NC
GND | RST
USB-A
5V | 5V
Figure 2-1 HC-LINK-V4 PIN diagram
JTAG DEBUG PIN:
VDD, GND, TCK, TDO, TMS, TDI
SWD DEBUG PIN:
VDD, GND, SCK, SDA
ISP PROGRAM PIN /TOUCH DEBUG PIN:
VDD, GND, TX, RX
3/18
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3 New Project

Figure 3-2 New Project dialog box, select the

fill in the project name and click the “save (s)” button

kA pvision

File Edit View Project Flash Debug Peripherals Tools

Mew pVision Project...
Mew Multi-Project Workspace...

NS 4@ |

Figure 3-1 after opening keil software,

” . . . ”
new uVision project...

SVCS  Window Help

click “project”,

to create a new project

KA Create New Project

- v 4 [ RaymE > SE > 8051 » Example v B

igiq - ST

I ~ ER
B30 HE

B

=

4 e

&4 T

b &5

T an

- EEE (0)

- im0 v <

TAE(N): | Example

BT Project Files (“.uvprof ".uvprojd)

~ BRI

x
RE Example’
£ Foh
>
v
o

project saving path (no special characters),

Select Device for Target ‘Target 1°...

i @ HCB9FD Series
¥ HCB9F3 Senes

nes

ag 3F4
T HC895103K6
3 Hcees105Ce

€ Heeos105Ke =

X
liqvir-wl
| Holychip MCU Database -
Vendor:
Dewvice:  HCB835003F4
Toolset: C51
[ Use Exdended Linker (L¥51) instead of BL51
Descrigtion:
4 @ HCBET3 Series «| [8051based microcontraller with 1T(1-clock) High-Speed Core.
5 @ HCBETE Series Dual DFTR, 18 110 Lines, 5 Timers./ Counters

16K bytes flash ROM, 256+256 bytes data RAM,
2 UARTSs, 1SPLWDT. ISP/IAP, A/D.PWM.LVD PLVD.BOR. .

o _l|  cmea |

Help

Figure 3-3 new project wizard,
select “holychip MCU database”, chip series and chip model, and click “OK”
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WVision

ecnvy 'STARTUP.AS1' to Project Folder and Add File to Project ?

[ | =

Figure 3-4 new project wizard,
select whether to copy startup.abl file according to actual needs

= % Target1
= Source Group 1
|] STARTUP.AS 4K Options for Group *Source Group 1'... Alt+F7

Add New Item to Group "Source Group 1'...
Add Existing Files to Group 'Source Group 1'...

Remove Group ‘Source Group 1° and its Files
Figure 3-5 To get the source code from the project / keil file window,
right—click to get the project source file

#define BLLOCATE=EXTERN
#include <HC89S003F4.h>

Figure 3-6 there is and only one allocate defined in all source files External macro (v before
include < hexxx. H »)
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4 Compile

Figure 4-1 click the “options for targets...”

5 | w ‘ Target 1

VE] s = e > @

K3 Options for Target 'Target 1'

X

| Device Target |Dutpnt IlLi:tin(l User | 51 ILE] IBISl Losatcl BL51 I.iscl Debug ] Utili tiu]
HCB9S Series HCBIS00IF4
xal (MHz): [32.0 ¥ \Use On-chip ROM (Qx0-0x 3FFF)
Memory Model: | Small: variables in DATA i
Code Rom Size: |Large: 64K program | ¥ Use On-chip XRAM ((0-0xFF)
Operating system: [None ~l
Offchip Code memary Off-chip Xdata memory
Start: Size: Start: Size:
on [ o —
gon[ [ Ram |
e —— o ——
[~ Code Banking Start: End: r
Borks: [ -]  BankAvea [30000 [oFFFF ||
’Tl Cancel I Defaults ] Help |

magic wand button in the toolbar

Figure 4-2 “options for targets...” dialog box setting device, target, output

%' Create Executable: \Objects\Example

[v Debug Information

[¥ Create HEX File

HEX Format: |HEX-80

[V Browse Information

=]

Figure 4-3 check “create hex file” in the output interface of “options for targets

Figure 4-5 After the compilation,

box

Figure 4-4 click the “build” button in the toolbar

> 8051 » Example > Objects

ER E A ESid) TN
[ Example 2020/10/23 14:33 pras 23 KB
Persona @ gxample.build log.htm 2020/10/23 14:33 Chrome HTML D... 1KB
| [] Example.hex 2020/10/23 14:33 HEX 3z# 1KB
[ ] Example.Inp 2020/10/23 14:33 LNP >zf5 1KB
[ main.obj 2020/10/23 14:27 Intermediate file 24 KB
(B STARTUP.obj 2020/10/23 14:27 Intermediate file 1 KB

the

...”7 dialog

project folder generates the *. Hex file
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5 Download

Before the simulation, please connect the USB of hc—1ink-v4 with the computer, and connect
the burn pin of the emulator with the burn pin of the chip. Refer to “2 hardware connection”

2 Options for Target Target 1' X
Device | Target | Output | Listing| User | C51 | 451 | BIS1 Locate | BLSY nmuuu; ties |
€ Use Smulator Settings || @ Use: [HC-LINK Drver ~| settings
[ Limit Speedto Real-Time
¥ Load Aopication 8 Satp ¥ Runtoman) | 7 Load Applcatin a St ||7 A (}l
Initalization Fie: Tniiaization Fie:
| | e
Restore Debug Session Settings Restore Debug Session Settings:
¥ Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Peformance Analyzer ¥ Watch Windows
¥ Memory Display ¥ Memory Display
CPUDLL Parameter DiverDLL:  Parameter:
8051 DLL 58051 DLL
Didlog DLL:  Parameter: Dialog DLL:  Parameter:
|DP5‘\ DLL |p5T |TF5I DLL |¢51

0K Concel | Defwles | wlp |

Figure 5-1 “options for targets...” dialog box debug interface, select “hc-link driver”

Options for Target ‘Target 1 X
Device | Target | Output | Listing| User | C51 | ASL | BL51 Locate | BL51 Misc | Debug
Corfigure Flash Menu Command
@ Use Target Diiver for Flash Programming ¥ Use Debug Drver

— Use Debug Driver — Setings | V' {Update Target before |
Ini Fie: | o] e ]
€ Use Extemal Tool for Flash Programming

Command:| [l

Arguments:
I RunIndependent

Cortigure Image Fie Processing (FCARM)
Ouiput File: Add Output Fie to Group
|Source Group 1 ~|

image Fies Root Folder: [~ Generate Listing

0K | Gingel | Defaults | Help |

Figure 5-2 “options for targets...” dialog box utilities interface configuration, click
“Settings” button

Files Settings Language Help

Comm Port Settings
Port: | ;l
MCU Settings ~ MCU Protect 1 1 Link Settings:
MU HCBSS003F4 | FLASH SC | as |
oPTION | weice | PORERST |
SN_DATA ID_DATA | Progrem Linit | OpenPMST |
- Download Function—————————  Cache Options ——
¥ Erase Flash Settings ¥ Cache Data
LOAD & Program Flash
Cache Xdat,
v Verity Flash ekl
[v Boot after Download Iv Cache Code

ok | Cancel | Defauits |
Fig. 5-3 hc-link setting dialog box.

Please refer to ”7 hc-link settings” for specific settings. Click “OK” after setting
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Figure 5-4 click the “load” button on the toolbar to start downloading

Build Output

—=-— Error: failed to execute "' '

Figure 5-5 the first time to download the “build output” window reported an error and failed
to download. Please configure again according to Figure 5-2

Build Output

Load "D:\\Users\\huangchao\\Desktop\\8051\\Example\\Objects\\Example"
Flash Erase Done.

Flash Write Done: 87 bytes programmed.

87 bytes verified.

MCU CRC = OxFECE.
FILE CRC = Ox25F1.
Flash Load finished at 16:55:50

Figure 5-6 the download is successful. The “build output” window displays the download success
information. The MCU on the development board will run the currently downloaded program

8051 > Example

N ER e a iy i

Listings 2020/10/23 14:27 pd=S
Objects 2020/10/23 14:33 STiFE

2020/10/23 16:55 HCF 3Zi% 18 KB

|| Example.uvgui.huangchao 2020/10/23 16:54 HUANGCHAO 3X... 87 KB

[) Example.uvopt 2020/10/23 14:59 UVOPT 3zi 6 KB

Example.uvproj 2020/10/23 14:59 UVPROJ 3745 14 KB

€ main.c 2020/10/23 14:16 C Source file 2KB

D STARTUP.A51 2016/4/1 17:01 A51 & 7 KB

Figure 5-7 download successful, project file directory generated burning file
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6 Debug

Before the simulation, please refer to ”5 download” to complete the chip download,
and then perform the simulation operation.

av|Qle oo & B- X

Figure 6-1 in the toolbar,

click the ”start / stop debug session (Ctrl + F5)” button to enter / exit the simulation mode

@ |e & &

Figure 6-2 toolbar breakpoint settings

Insert / remove breakpoints at most

Enable / disable breakpoint (Ctrl + F9): enable / disable breakpoint
Disable all breakpoints: disable all breakpoints

Kill all breakpoints (Ctrl + Shift + F9): delete all breakpoints

XEO B o U

Figure 6-3 toolbar
Reset, Run(F5), Stop, Step(F11), Step Over(F10), Step Out(Ctrl+F11), Run to Cursor Line(Ctrl+F10)

Registers ra
Register Value
Regs
x0 0x00
rl 0x00
r2 0x00
r3 0x00
rd 0x00
6 0x00
ré 0x00
i 0x00
Sys
a 0x00
b 0x00
dps [}
dptrd 0x0000
dptri 0x0000
I $ 0x0004
*opsw 0x00

Figure 6-4 registers window, which can be viewed and edited online

File Edithjett Flash

£ Registers Window

@ Call Stack Window
Watch Windows
Memory Windows

Figure 6-5 more simulation related windows
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/7 HC-LINK Settings

Files Settings Language Help
Comm Port Settings
Port: ;I
MCU Settings MCU Protect Link Settings
MCUHCES5003F4 | FLASH SC | e |
OPTION | wPicP | POR/ERST |
SN_DATA ID_DATA | Progrem Linit | OpenPMST |
~ Download Function———————————————— ~Cache Options ——
[¥ Erase Flash Settings W Cache Data
LOAD Program Flash
Cache Xdat,
v Verity Flash ekl
v Boot after Download ¥ Cache Code
oK | Cancel | Defaus |

Figure 7-1 HC-LINK setting main interface

7.1 Title Bar

Display the software name and version number of the upper computer, and the firmware name

and version number of the lower computer.

7.2 Menu Bar

Files Settings Language Help
Open EEPROM File

Save EEPROM File -
Figure 7.2-1 open / save EEPROM file

Files ' Settings Language Help
Link Speed Settings

 Com

Figure 7.2-2 This speed setting is not recommended for users to modify the default value
(if there is no special setting in the software)

Files Settings Language Help

~ Comm Port Settir Chinese

Pait: | I. S [

Figure 7.2-3 language settings, simplified Chinese / English switching
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Help

Usermanual
Example

PIN

Install Driver

About

Figure 7.2-4 “help” menu, user manual, chip routine, pin diagram, driver installation, about

7.3 Select Port

wORE

#0: | STMicroslectronics Vitual COM Port [COM11) -

Figure 7.3-1 select device port

7.4 Select MCU

MCU Settings — >

= HCB8F1 Series | HCE3F1421
B HCBEF 1421

- HCBEF1431

- HCBEF1441

- HCBA8TE Series

HCBIF0 Sernes

HCB9F3 Sernies

HCA8L Series

HCB835 Series
HCBME Series

- HCB8T3 Series Cancel

Figure 7.4-1 mcu selection

OPTION - x
a OFTION_ITEM OPTION_VALUE
1 WAIT_TS Bms
2 BORVS 2.4¥
3 WDTEN Enable
4 RYCFG 0xD000

coe |

Figure 7.4-2 option settings. Please refer to the chip data manual for details
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SN_DATA,ID_DATA - X

SN_DATA

IntNiHEX):  [9oeoepee0e0epese SterlDECE [ g

~ID_DATA

Init Nr.[HEX]: |nnnagummagm]mjg Step[DEC]: [T
ook | Cancel |

Figure 7.4-3 SN DATA. ID DATA refer to the datasheet for details

7.5 MCU Protection

FLASH_SC - X
Old SC: | 06000000
NewSC: | 60000008

(1] I Cancel

Figure 7.5-1 FLASH SC settings, hexadecimal input, please refer to the datasheet for details

IAP, ICP X

142 RP | 1ap_Ewe | 1P Re | 1P WP |

A Page | Address

0 00-15 0z0000-0z3FFF D
1 00-03 0x0000-0x0FFF D
2 04-07 0x1000-0x1FFF D
3 08-11 0x2000-0x2FFF D
4 12-15 0x3000-0x3FFF D

Figure 7.5-2 IAP and ICP settings, please refer to the datasheet for details
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Program Limit — >

Binding programmer U_ID

Program file name: I HCB8B8F 1421
Program file password[HEX): | [eTS 151515050505 ]
Max program timesDEC]: I a
Max download times[DEC]: | ]
Clear Dpen Config | Save Config |

U_ID A

Corce_|

Figure 7.5-3 “program limit” setting

"Program file name”:

After the burning file is downloaded to the burner, the project file name displayed on
the burner display screen

“Burn file anti change password [hex]”:

Hc-pm51 software will switch to the mass production mode after loading the burning file. This mode
does not allow the customer to modify the configuration. It needs to switch to JTAG / SWD / ISP mode to
modify. When switching mode, the password needs to be verified. Hex means hexadecimal

“Chip burn limit [Dec]”:

The maximum number of times to burn a chip is Dec, 0 is no limit

"File download limit”

The maximum allowable number of times to download the burning device is Dec, 0 means no
limit of download times

“Binding device u ID”:

Burning files are only allowed to be downloaded to these burners in the list

www.holychip.cn 13/18
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7.6 JTAG/SWD Communication Mode
JTAG/SWD X
JTAG/SWD |5WVD v|
oK | Cancel |
Figure 7.6-1 JTAG / SWD communication mode selection
7.7 RST Mode, Power Supply Mode
Reset Mode, Power Supply Mode, Time Settin... — X
Reset Mode and Power Supply Mode Settings
|POR. LINK 3.3V PoE |
POR Time[ms) or Reset Level Time(ms) Settings: 500 v
0K | Cancel
Figure 7.7-1 selection of reset mode and power supply mode,
setting of power down time / reset level duration (MS)
Reset Power supply mode Hardware connection External
mode voltage
Link 3.3V power supply JTAG: ov
Power on Link 5.0V power supply VDD, GND,TCK,TDO,TMS,TDI ov
reset SWD: VDD,GND,SCK,SDA
External 3.3v/5.0v power supply 3.3V/5.0V
Link 3.3V power supply JITAG: oV
Link 5.0V power supply VDD,GND,TCK,TDO,TMS,TDI,RST ov
External | Eyternal 3.3v/5.0v power supply | SWD:VDD,GND,SCK,SDA,RST 3.3V/5.0v
reset
Link independent power supply, target | JTAG: GND,TCK,TDO,TMS,TDI,RST 3.3V
board independent 3.3V power supply | SWD: GND,SCK,SDA,RST
Link independent power supply, target 5.0v
board independent 5.0V power supply

Table 7. 7-1 reset mode, power supply mode, hardware connection and external power supply voltage
Power on reset, external 3.3v/5.0v power supply operation method:
For the first download, first click the download button, and then supply power to the

external system. In the future,

but directly click the download button.

each download does not need to power on or off the system,

www.holychip.cn
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7.8 Offline Program

fle Mode Edit Firmware MCU Device Langusge Help

Dewce. ‘Comm Podt Settings
HC-LINK v v

| HC89S003F4 (Gt Gt ) O | 000

File Name: H(895003F4 HCF CRC: @x20¢c8| @ |

2
s
8
e
s
&
Py
]
s
8
®
g
s
2
by
s
2

MCU_ CRC: Bxm62] O

Progye Fes | e00070:
C |

§ e | [ e ||
MU Setngs OpenHewBn  MCUPosct  PMSI/UNK Sefings | 0000B0:
FLASH SC  JTAGSWD.JTAG | 9000ce:

| e00a00:
1APICP ResetPower | | 00GOER:
OPTION | | SN EEPROM Progrmlame | O Aus Py
Download Settng: PM51VE | eee11e:
HEnse [Progn [Blank [ Venfy (] Cleat the Singht Program Fie| |

Meu Select CODE

ErasetBlank Setirgs ] Aun after Auto Claas Al PYogram Fils 000140:
Orbe Opasate Flead MCL 000160:
Ense  Blank Pogm  Venfy  Auto CODE | OPTION| Ecedil | @0e17e:

14:07:56 OPTIONG CRC: 0xD637 | ee0190:
14:07:56 OPTIONL CRC: 0x0000 | 800140

g
23333333333333323333333333338333383888 8
3238333333333 33333333333233888888388
238333333383 33333333333333383888888
3888333383333 33333388888888
2323333333333333333333333333338388388%88
2888323383338 83338333333338383888888
2833833383333 333383833888888 7
383233333333 3333333333333333888888888
3238333383233 3323s333333388388888
2338338383833 8333383333888338888888| 8
3232833383323 333323333332888888
238333333383 33333333333333888888888
28383333383338333333333333338383888888
32833333333338333333333338383388838888 2
233833338333383333333333333338833888
2838333383333 83333333333233838888%8

Figure 7.8-1 enter the main interface of hc—link setting, click “open pm51” button to open
hc—pmb1 software Please refer to “8051 burning” for details HC-PM51-V5 User manual

7.9 Program Settings

— Download Function

[¥ Erase Flash Settings I

LOAD & Progiam Flash
¥ “erify Flash
|v Boot after Download

Figure 7.9-1 program settings
Configure whether to “erase”, “burn”, “verify” and “power on after downloading”
Erase can be set to “full erase” or “erase by page”

7.10 Cache Options

— Cache Options ——
¥ Cache Data
¥ Cache Xdata

v Cache Code

Figure 7.10-1 cache options settings
It is recommended to check all of them during simulation to speed up the simulation. This setting
does not affect burning
It is recommended not to check if there is an IAP write operation
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8 Software&Firmware Update

8.1 Software Update

Each time the upper computer software is opened, it will automatically connect to the
Xinsheng official website. If the official website software is updated, the upper computer
software will automatically pop up the software update prompt window, and the user can go to
the Xinsheng official website (http://www. holychip.cn) Download the latest software

8.2 Firmware Update

When downloading burning files in 3. 2, the upper computer software will automatically check
whether the firmware of the lower computer is the latest version. If the firmware does not
match, the upper computer software will prompt the user to update the firmware.

Before firmware update, please connect the USB of hc—-1link-v4 with the computer. Refer to
figure 7.8-1 to open hc—pmbl software.

Fle Mode Edit Firmware MCU Device Language Help

— [ Updte Frmware @) |
?ﬁLINK

Open Firmware Folder e ~

Figure 8-1 select hc-link for the device, select the correct device port for the port, and

click “firmware” and “update firmware” in the menu bar

2S

16:32:13 OPTION@ CRC: @xD637

16:32:13 OPTION1 CRC: @x0@e@

16:32:17 D:\Program Files (x86)\Keil\C51\Holychip
\PM51\Firmware\LINK_4_0.bin

16:32:17 Start Update ...

Figure 8-2 during firmware update

16:32:32 OPTION® CRC: @xD637

16:32:32 OPTION1 CRC: @x0eee

16:32:32 Update Success

16:32:32 Update firmware success, power off the pm51
please!

Figure 8-3 firmware update successful
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9 USB to UART

HC-LINK-V4 can switch between simulator and serial port tool by sending command. The

command is as follows:

Voltage, LED lamp setting command: 70 CMD

Enter “USB to serial” mode command: 31 baudrate0 baudratel baudrate2 baudrate3

Exit “USB to serial” mode command: 32 53 54 4f 50

notes:

CMD bit3: 0 means LED1 is off, 1 means LED1 is on

CMD bit2: 0 means LED2 is off, 1 means LED2 is on
CMD Bit1 bit 0:00is 0V, 01 is 3.3V, 10 is 5.0V
BaudrateO: the low byte of baudrate low word

Baudratel: high byte for baudrate low word

Baudrate2: low byte for baudrate high word
Baudrate3: high byte for baudrate high word

example:

5.0V voltage, LED1 on, LED2 off command: 700a
3.3V voltage, LED1 off, LED2 on command: 7005

Enter “USB to serial” mode, set 250000 baud rate command: 3190 D003 00

Figure 9-1 conversion of decimal number to hexadecimal number of calculator

2t

= BFR

HEX 3 D090
DEC 250,000

ocT
BIN

750 220
0011 1101 0000 1001 0000

QWORD

D # v % TR -

<« »
( )
7 8
4 5
1 2
A 0

250,000

MS

w o v ¥
X
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10 Version Description

\ersion

Date

describe

Verl1.00

2020/10/14

First edition

IMPORTANT NOTICE — PLEASE READ CAREFULLY

Holychip reserves the right to make change without further notice to any products herein to improve
reliability, function or design. Holychip does not assume any liability arising out of the application or use of

any product or circuit described herein; neither does it convey any license under its patent rights nor the

rights of others. Holychip products are not designed, intended, or authorized for us as components in system
intended, for surgical implant into the body, or other applications intended to support or sustain life, or for
any other application in which the failure of the Holychip product could create a situation where personal

injury or death may occur. Should Buyer purchase or use Holychip products for any such unintended or

unauthorized application. Buyer shall indemnify and hold Holychip and its officers, employees, subsidiaries,
affiliates and distributors harmless against all claims, cost, damages, and expenses, and reasonable attorney

fees arising out of, directly or indirectly, any claim of personal injury or death associated with such

unintended or unauthorized use even if such claim alleges that Holychip was negligent regarding the design
or manufacture of the part.

Holychip
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