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1 Introduction

This document briefly describes the details of the development tool ‘Emulator for
DC6388F Family (DC6388EMT)’.

1.1 Supported Products

Part Number Supported Products
DC6388EMT-FD DC6388FD

1.2 Package

1) Emulator

2) Power Adaptor (5VDC Output)
3) Mini USB Cable

4) User Manual

5) Installation CD

1.3 Useful Links

1) DC6388EMT Emulator
http://www.dragonchip.com/TechDoc/DC6388F/DevTools/EMT.htm

2) DC6388F Technical Website
http://www.dragonchip.com/TechDoc/DC6388.htm

2 Hardware

2.1 Control Interface

USB Port:

Connect to PC ON/OFF Button: Sub Clock LED:
) Connect to 5v Power ON/OFF XIN2 Oscillator
- Connect to 5V power device ® i
adaptor (optional)
USB == ON STA SUB MAIN
® 4 OFF CLK CLK R
Status LED: Main Clock LED:
® Ppower ON XIN Oscillator
Debug status

Dragonchip
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2.2 IDE Connector

Connect the emulator to target board through the ribbon cable and IDE
Connector. Put a 2.54mm pitch (52P / 64P) box header or pin header on the
target board. The connector pin assignments are listed below:

IDE Connector
- X (Top View)
1 2

Dragenelhip
y
Qe

DC6388EMT
63 64
A _J
48-pin package
Connector | MCU Pin Pin Name Connector | MCU Pin Pin Name
Pin No. No. Pin No. No.

1 12 PE2 2 11 PE1
3 13 PE3 4 10 PEO
5 14 PE4 6 - -
7 15 PE5 8 - -
9 - - 10 - -
11 17 PE6 12 9 PD4/SEG28
13 18 PE7 14 8 PD3/SEG27
15 - - 16 7 PD2/SEG26
17 - - 18 6 PD1/SEG25
19 21 VSS 20 5 PDO/SEG24
21 - - 22 4 PB7/SEG23
23 23 VDD 24 3 PB6/SEG22
25 24 PC1 26 2 PB5/SEG21
27 - - 28 1 PB4/SEG20
29 25 CoOMO 30 48 PB3/SEG19
31 26 comM1 32 47 PB2/SEG18
33 27 comM2 34 46 PB1/SEG17
35 28 CcoM3 36 45 PBO/SEG16
37 29 SEGO/V3 38 44 PA7/SEG15
39 30 SEG1/V2 40 43 PA6/SEG14
41 31 SEG2/V1 42 42 PA5/SEG13
43 32 SEG3 44 41 PA4/SEG12
45 33 SEG4 46 40 PA3/SEG11
47 34 SEG5 48 39 PA2/SEG10
49 35 SEG6 50 38 PA1/SEG9
51 36 SEG7 52 37 PAO/SEGS
53 - - 54 - -
55 - - 56 - -
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57 - - 58 - -
59 - - 60 - -
61 - - 62 - -
63 - - 64 - -
52-pin package
Connector | MCU Pin Pin Name Connector | MCU Pin Pin Name
Pin No. No. Pin No. No.
1 1 PE2 2 52 PE1
3 2 PE3 4 51 PEO
5 3 PE4 6 50 PD7/SEG31
7 4 PE5 8 49 PD6/SEG30
9 - - 10 48 PD5/SEG29
11 6 PE6 12 47 PD4/SEG28
13 7 PE7 14 46 PD3/SEG27
15 - - 16 45 PD2/SEG26
17 - 18 44 PD1/SEG25
19 10 VSS 20 43 PDO/SEG24
21 - - 22 42 PB7/SEG23
23 12 VDD 24 41 PB6/SEG22
25 13 PC1 26 40 PB5/SEG21
27 - - 28 39 PB4/SEG20
29 15 CcoOMO0 30 38 PB3/SEG19
31 16 coOM1 32 37 PB2/SEG18
33 17 comM2 34 36 PB1/SEG17
35 18 COoM3 36 35 PBO/SEG16
37 19 SEGO/V3 38 34 PA7/SEG15
39 20 SEG1/V2 40 33 PA6/SEG14
41 21 SEG2/V1 42 32 PA5/SEG13
43 22 SEG3 44 31 PA4/SEG12
45 23 SEG4 46 30 PA3/SEG11
47 24 SEG5 48 29 PA2/SEG10
49 25 SEG6 50 28 PA1/SEG9
51 26 SEG7 52 27 PAO/SEGS
53 - - 54 - -
55 - - 56 - -
57 - - 58 - -
59 - - 60 - -
61 - - 62 - -
63 - - 64 - -
64-pin package
Connector | MCU Pin Pin Name Connector MCU Pin Pin Name
Pin No. No. Pin No. No.
1 17 PE2 2 16 PE1
3 18 PE3 4 15 PEO
5 19 PE4 6 11 PD7/SEG39
7 20 PE5 8 10 PD6/SEG38
9 - - 10 9 PD5/SEG37
11 22 PE6 12 8 PD4/SEG36
13 23 PE7 14 7 PD3/SEG35
15 - - 16 6 PD2/SEG34
17 - - 18 5 PD1/SEG33
19 26 VSS 20 4 PDO/SEG32
21 - - 22 3 PB7/SEG31
23 28 VDD 24 2 PB6/SEG30
25 29 PC1 26 1 PB5/SEG29
27 - - 28 64 PB4/SEG28
. 5
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29 35 SEGO/COM4 30 63 PB3/SEG27
31 36 SEG1/COMS5 32 62 PB2/SEG26
33 37 SEG2/COM6 34 61 PB1/SEG25
35 38 SEG3/COM7 36 60 PBO/SEG24
37 40 SEG4/V3 38 59 PA7/SEG23
39 41 SEG5/V2 40 58 PA6/SEG22
41 42 SEG6/V1 42 57 PA5/SEG21
43 43 SEG7 44 56 PA4/SEG20
45 44 SEG8 46 55 PA3/SEG19
47 45 SEG9 48 54 PA2/SEG18
49 46 SEG10 50 53 PA1/SEG17
51 47 SEG11 52 52 PAO/SEG16
53 48 SEG12 54 34 com3
55 49 SEG13 56 33 com2
57 50 SEG14 58 32 coM1
59 51 SEG15 60 31 CcOMO
61 12 PCO 62 39 V4

63 13 PC2 64 14 PC3

Note:

1) The voltage supply to emulator chip is 3.3V (VDD pin voltage). User should
do emulation at this voltage level only.

2) Backup mode (LVR triggered) would not be supported.

3) Low voltage indicator (LVI) would not be supported.

4) LVD enable pin VDCE would not be supported

5) Programming pin ISPSEL would not be supported

6) Reset pin RSTN would not be supported.

7) XIN, XOUT, XIN2 and XOUT2 would not be supported. Instead, there are
on-board oscillators to supply clocks and the settings can be configured in
DragonICE.

3 Software Installation

Install the following components
1) Keil PK51 Professional Developers Kit (v9.05 or later)
2) Dragonchip development tools package ‘DC_TOOL_Rev2.5.9.exe’ or later:
a. Source Code Template
b. DragonICE Driver
c. Software SLP
Note: After installing the DragonICE driver, connect the emulator to PC USB port,
the driver will be installed automatically. In case the PC fails to locate the driver,
select the driver path “C:\WINDOWS\system32” manually.

Dragonchip
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3.1 Source Code Template

This software can help to generate Keil project templates for various products
with all necessary project settings for using emulators. User can either start the
development with the generated source code template or compare the project

settings with their existing Keil project.
e} Source Code Template l == ﬁ1

Device

Family [DC6388 -]
Series | DCE382FD -
Part No. |DCE388FD3244 ~|
Language type

@ C () Assembly Keil Template

Entrv point to start vour proiect:
1) Whale Flash Memony: = uvpraj’
Z) Customer information: Custominfo bin'

About

Version 1.2.1
Copyright 2014 Dragonchip Ltd. All rights reserved.

Ready

3.2 Keil Project Settings

1) Enter ‘Options for Target’

File FEdit Wiew Fiject Flash Debuz Pexphessls Tocls SVCE  Window Help
v K &

C0.asm main.c RTARTUP.451

@ LW

4% Options for Tazget ' Tauget 2. |

Dragonchip
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2) ‘Device’ Tab - Select DC6388 part number from the list.

Options for Target ‘Target 2 @

Device | Target | Output | Listing | User | C51 | AXS1 | LX51 Locate | LX51 Misc | Debug | Utities |

Database: |Dmgonchip Products ﬂ

Vendor: DCB3BEFD

Device: DCB3IBBFD3ZA4 W Use Extended Linker (L%51) instead of BL51
Toolset: CH1 ¥ Use Extended Assembler (43%51) instead of AS1
EI@ DCE3BEFD - Enhanced 8051 8-bit Core with on-Chip Debugaer(OCD). s architecture is .«

1 DCEIRBFDIED4 r 12 times faster compared to legacy B80C51, area optimized, and low power.

Main features and peripherals:
up to 31KB on-chip FLASH (CODE+DATA).
= 256B+512E on-chip RAM, 8-bit stack poirter, 2 DP TR,
£ DCBISBFDATA A4 fourdevel priority levels,
up to 36 170 lines, 3 Timers,/Counters, 1 24-bit Timer/Counter,
€4 DCE3BEFDIGALTC_I| ‘Watchdog timer, 1 UARTs, SPI - Serial Perpheral Interdface (Master)
|2C - Inter-Integrated Circuit (Master)

- DCEREBF2SER
-8 DCEEBF2STR
- DCBGBBF2T
B4 DCEG2SFLB

6% DCBEBBFLE

.88 NrRRRAFI P
4 | i | » 4 F

| Cancel || Defaults |

3) ‘Target’ Tab — Always check the 2 boxes for ROM and XRAM setting.

Dptions for Target Target_2' L Iﬁ

Device Target lOLrtput] Listing] User ] Ch1 ] AXB1 ] L¥R1 Locate] L¥R1 Misc] Debug] Util'rtiesl

DCE388FD DCE3BBFD32A4
Yl (MHz): W ¥ Use On-chip ROM {(<0-2<7BFF)
Memory Model: |Large: varables in XDATA j
Code Rom Size: |Large: B4K program j ¥ Use On-chip XRAM (R<200-0<3FF)
COperating system: |N|:.ne j

Note: The Clock frequency in this page is invalid setting. The setting should be
selected in ‘Programming Setting’ instead.

Dragonchip
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4) ‘Debug’ Tab - Follow the settings shown below:

ket ‘Target 2° E|

Jutput | Listing | User | C51 | AX51 | LX51 Locate | LES51 Miss  Debug | Utilites |
Settings J OMVEER DragonICE Driver -| Settings
ieal-Time
1 at Startup [v Runto main( [v Load Application at Startup [+ Runto main
Initizlization File:
zssion Settings Restore Debug Session Settings
[v Toolbox [v Breakpoints [v Toolbox
fows & Performance Analyzer [v Watch Windows
Aay [v Memory Display

5) ‘Utilities’ Tab - Follow the settings shown below:

. Options for Target 'Target 2'

Device | Target | Output | Listing | User | C51 | AX51 | LESI Locate | LES1 Misc | Detmg  Utilities |

Configure Flash Menu Command
{* |se Target Driver for Flash Programming

|DmgunICE Driver ﬂ Settings | [+ Update Target before Debugging

it File: J Edit...

(™ Use Extemal Tool for Flash Programming

Command: | J

Arguments: |

-

Dragonchip
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6) Click ‘Settings’ in ‘Utilities’ tab to enter Programming Setting. Input relevant
settings for programming the emulator chip and then press ‘OK’.

{3 Programming Settings ﬂ
B About DragonFLASH™
Device
Family v Product |DCE388FD - Part No. | DCB388FD32A4 ]
Select Device
and Clock SLP Board Clock Freguency
Freauency
|DCEEBEEDP-USE Rev2 0 ~| ||| 4000 | MHz

Firmware

Select paths of

Program Flash Size (KB)| 21 -

Firmware |0

Firmware files
(All these files
should be put

Program File |C0mpiler Output-

=] _Brovse|

in the Keil
project folder)

Fill Unused Byte: i {v [T Read Lock - Model: Ver. ((WF)CS
Data File [-Not Specified (Optional)- ] FEFF-FFFF-FEDD
Fill Unused Byte: {+ B

Custom Info |-Not Specffied (Optional)-

OK

ﬂ Browse

~
Model (2 bytes) — configure by Custom Info file
Version (2 bytes) — configure by Custom Info file
Checksum (2 bytes) — generate automatically from Program file
J

7) Choose either ‘Enable XIN2, XOUT?2’ for 32.768kHz oscillator or ‘Enable PES6,

PE7’ for I/O usage.

EMT H/W Setup

===

#INZ2 0O5C Option

(" Enable PEB, PET

(¢ Enable »?IMN2. x0UT2 [on board 32.768kHz O5LC)

Dragonchip
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4 View Memory Content

The memory content can be checked in the Keil Memory Windows during debug.

Memory Size WSO S g Example
Type Address Address
Program/ Data Flash | Up to 31KB code 0x00000 | OX7BFF C:0x00000
Internal SRAM 256 bytes idata 0x00 OxFF 1:0x00
Expanded SRAM 512B xdata 0x0200 0x03FF X:0x0200
SFR 128 bytes data 0x80 OXFF D:0x80
XFR 256 bytes xdata 0x00 OXFF X:0x0000

5 Limitations

1)

2)

3)

4)

5)

6)

Keil IDE debugger:
a) DragonICE does not support these peripheral features.

(¥ Demo-FLIGE-IC - W Visiond

Fil: Edit View Fuject Flash Debug | Fegphesls | Tools  2V08  Windew Help

=R NS Intesrupt iE i

' - I¥-Foots v S
B EO 00 w2 E - - M-
Reg;ishexs - 0 Tnd EEII.B]. 3

Eegister |
] Ox00

= Regs
b) Debug 'Step’, 'Step over' will fail if the instruction is entering stop mode
while RTC interrupt already enabled before.
Keil uVision: uv2 or uv3 cannot be supported by DragonICE. After installing
uv4, open and close the project and you will see the option to upgrade the
project to uv4 format (*.uvproj).
Voltage Supply: The voltage supply to emulator chip is 3.3V (VDD pin
voltage). User should do emulation at this voltage level only.
MCU Peripherals: When the emulator running is stopped in debugging
environment, all the running MCU peripherals (e.g. LCD driver, timer) would
still keep running. Thus, the MCU peripherals would be out of
synchronization with the code instruction.
Compile Keil Project: Only compile the code before entering the Keil
debugging environment. Otherwise the emulated flash content may not be
updated and the debug action may not match with the displayed code. For
example,
a) Cursor jumped to a wrong code location in debugger.
b) Debug ‘Step’ wrongly executed as debug ‘Free Run’.
SFR/XFR:
a) CLKC2 bit 6 always turns on XIN in emulator.
b) CLKCO0[2:0] can only write either 001/010/100. Others are invalid.

Tirvex 3

lock Conticl

LU

[ Vel STARTU

Dragonchip
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5.1 Instruction limitation on DC6388EMT-FD

After executing any of instructions (Group A), the next instructions (Group B)
reading any non-CPU Special function registers (SFRs) will get O0H.

Group A Group B
INC dir ADD A,dir
DEC dir ADDC A,dir
ANL dir,A SUBB A,dir
ANL dir,#data INC dir
ORL dir,A DEC dir
ORL dir,#data ANL A,dir
XRL dir,A ORL A,dir
XRL dir,#data XRL A,dir
CLR hit CJINE A,dir,rel
SETB bit DJNZ dir,rel
CPL bit MOV A, dir
MOV Rn,dir
MOQV dir,dir
MOV @Ri,dir
PUSH dir
POP dir
XCH A, dir

where dir is any non-CPU SFR. Detail refers to section 2 non-CPU SFR.

Example:
Routine X (Wrong) Y (Correct)
Group A ORL dir,#0FFH ORL dir,#0FFH
NOP
Group B MOV PA,dir MOV PA,dir
Result Port A output 00 Port A output FF
Solution:

The rule is that group A and B cannot be consecutive.

Therefore, by this rule, software fix can insert NOP between 2 instructions.

C language can

use _nop_().

The SFR is classified into two groups:

1) CPU SFRs
2) Non-CPU SF

Any SFR registers not in the group

Rs

Table of CPU SFRs

‘CPU SFRs’ will fall into this group.

Addr(hex) | Name Symbol

80 Port A PA

81 Stack pointer SP

82 Data Pointer Lo-Byte DPL

83 Data Pointer Hi-Byte DPH

84 Data Pointer 1 Lo-Byte DPL1

85 Data Pointer 1 Hi-Byte DPH1

86 Data Pointer Select DPS

87 Power Control PCON

88 Tmr/Cnt Control TCON
Dragonchip 12
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Addr(hex) | Name Symbol

89 Tmr/Cnt Mode Control TMOD

8A Tmr/Cnt O Lo-Byte TLO

8B Tmr/Cnt 1 Lo-Byte TL1

8C Tmr/Cnt O Hi-Byte THO

8D Tmr/Cnt 1 Hi-Byte TH1

90 Port B PB

91 Interrupt Request Control Register IRCON

94 Program Memory Page Selector PAGESEL

95 External Data Memory Page Selector D PAGESEL

98 Serial Control 0 Register SCONO

99 Serial Data Buffer 0 Register SBUFO

9A Interrupt Enable 2 IEN2

A0 Port C PORTC

A8 Interrupt Enable Register 0 IENO

AA Serial 0 Reload Register Lo-byte SORELL

BO Port D PORTD

B8 Interrupt Priority Register O IPO

BA Serial 0 Reload Register Hi-byte SORELH

Co Port E PORTE

C8 Timer 2 Control T2CON

C9 Timer 2 Mode Control T2MOD

CA Reload Timer 2 Lo-byte RCAP2L

CB Reload Timer 2 Hi-byte RCAP2H

CC Tmr/Cnt 2 Lo-Byte TL2

CD Tmr/Cnt 2 Hi-Byte TH2

DO Program Status Word PSW

D8 Serial Port 0 Baud Rate Select ADCON

EO Accumulator ACC

E8 Interrupt Enable 1 IEN1

FO Register B B

F7 Software Reset SRST

F8 Interrupt Priority 1 IP1
Dragonchip 13
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6 Revision History
The following table shows the revision history for this document.
Document | Issued Date | Section | Page Description Edited by | Reviewed by
Rev No.
1.0 Sep, 2014 First release Celia Ki Danny Ho
11 Oct, 2014 (1.1 Add supported products section
1.3 Add useful links section Celia Ki Dannv Ho
2.2 Add note to IDE Connection Y
section
1.2 Jul, 2014 |5 Add new items Danny Ho Celia Ki
1.3 Nov, 2017 |5 Add new item Danny Ho Patrick Li
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Copyright Notice

This specification is copyrighted by Dragonchip Ltd. No part of this specification may be
reproduced in any form or means, without the expressed written consent Dragonchip Ltd.
Disclaimer

Dragonchip Ltd. assumes no responsibility for any errors contained herein.

Copyright by Dragonchip Ltd. All Rights Reserved.
Dragonchip Ltd.

TEL: (852) 2776-0111

FAX: (852) 2776-0996

http://www.dragonchip.com
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