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1.0 OVERVIEW

1.1 Introduction

SoftICE stands for Software In-Circuit Emulator. It is an in-circuit development tool for SST customers to debug
their applications in SST89C5x, SST89E/V5x4Rx, and SST89E/V5xRDx MCUs.

The purpose of this document is to provide a hands-on reference guide for users of the SoftICE software utility tool.
It also lists SoftICE features and shows the users how to install SoftICE in their system.

1.1.1 Scope

The scope of this document is limited to discussing SoftICE features, target hardware requirements, installing and
using SoftICE, and user code restrictions.

1.1.2 References

TABLE 1-1: FILE AND SOFTWARE REFERENCES

Title Location
1. KEIL 8051/251 Evaluation Kit
Setup software CD-ROM\Keil\setup.exe
Getting Started with pVision 2 CD-ROM\Keil\KeiNC51\HIp\Gs51.pdf
2. IAP demo program’
demolAP_5x CD-ROM\SST89C5x\SoftlICE\demolAP_5x
demolAP_554 CD-ROM\SST89x554\SoftICE\demolAP_554
demolAP_564 CD-ROM\SST89x564\SoftiICE\demolAP_564
3. SST Boot-Strap Loader User’s Guide CD-ROM\User’s Guides\Boot-Strap Loader User's Guide
4. SST89C5x SoftICE
SoftICE54.hex CD-ROM\SST89C5x\SoftICE\ SoftICE54.hex
SoftICE58.hex CD-ROM\SST89C5x\SoftICE\ SoftlCE58.hex
5. SST89E/V554RC SoftICE
SoftICE554.hex CD-ROM\SST89x554\SoftICE\ SoftiICE554.hex
6. SST89E/V564RD SoftICE
SoftiICE564.hex CD-ROM\SST89x564\SoftICE\ SoftICE564.hex
7. SST89E/V54RD2 SoftICE
SoftICE54RD2.hex CD-ROM\SST89x54RD2\SoftICE\ SoftiCE54RD2.hex
8. SST89E/V58RD2 SoftICE
SoftiICE58RD2.hex CD-ROM\SST89x58RD2\SoftICE\ SoftiICE58RD2.hex

T1-1.1 4003
1. These demolAP programs are only for SST89C5x and SST89E/V5x4Rx.

1.1.3 Software/Documentation Updates

For the latest SST software and documentation updates, visit the SST web site at www.SST.com or www.Super-
Flash.com.

For the latest Keil software and documentation updates, visit Keil's web site at www.keil.com.

©2004 Silicon Storage Technology, Inc. §74003-01-000 9/04



SST89C5x / SST89E/V5x4Rx / SST89E/V5xRDx SoftICE
o User’s Guide

2.0 SOFTICE FEATURES

SST89C5x / SST89E/V5x4Rx / SST89E/V5xRDx SoftlICE communicates with the KEIL pVision2 Debugger using
one of the PC’s COM ports. It helps debug the target programs in real-time, thus provides engineers using
SST89C5x / SST89E/V5x4Rx / SST89E/V5xRDx with an in-circuit development tool, which is simple, effective and
easy to use. Small and compact though, SoftICE has most of the features of sophisticated hardware emulators.
The features supported by SoftICE together with KEIL pVision2 Debugger are as follows:

e Download Intel HEX files.

e Source code debugging supporting both assembler and C51 high level language.
e Disassemble the code area into 8051 mnemonics.

¢ In-line Assembler.

e STEP

e STEP OVER

e Set/Remove Break Point (up to 10 fixed and 1 temporary Break Point)
e GO to Break Point/Cursor

e Read/Write Data memory

e Read/Write Code memory

e Read/Write SFRs

e Read/Write Ports

e  SST-specific In-Application Programming (IAP)

3.0 TARGET HARDWARE REQUIREMENTS
SST89C5x / SST89E/V5x4Rx / SST89E/V5XRDx SoftICE requires the following hardware components:

e Serial interface with timer 2 as baud rate generator.
* 8 byte stack space
e 5 KByte code memory is used by SoftICE firmware.

For SST89C58: 1 KByte in Block1, from FOOOh to F3FFh.
4 KByte in BlockO, from 7000h to 7FFFh.
For SST89C54: 1 KByte in Block1, from FOOOh to F3FFh.

4 KByte in BlockO, from 3000h to 3FFFh.
For SST89E/V554RC:4 KByte in Block1, from 0000h to OFFFh.
1 KByte in Block0, from 7C00h to 7FFFh.
For SST89E/V564RD:4 KByte in Block1, from 0000h to OFFFh.
1 KByte in Block0, from FCOO0h to FFFFh.
For SST89E/V54RDx:1 KByte in Block1, from E000Oh to EFFFh.
4 KByte in Block0, from 3C00h to 3FFFh.
For SST89E/V58RDx:1 KByte in Block1, from E000Oh to EFFFh.
4 KByte in Block0, from 7C00h to 7FFFh.

All other on-chip resources can be used by the application.

©2004 Silicon Storage Technology, Inc. §74003-01-000 9/04
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A typical connection between SoftICE and KEIL pVision2 Debugger is shown in Figure 3-1.

Make sure the device is in Internal Mode, that is, EA# (pin 31) is at a logic “high”.

SST89C5x
SST89E/V5x4Rx
SST89E/V5xRDx
PC Based Target Board
KEIL
SST
Software SoftICE
GND GND
XD »| RS-232 —P| R0
XCVR
RXD 4— 4— TXD

4003 FO1.1

FIGURE 3-1: HARDWARE CONNECTION

The connection between SST BSL Demo Board v2.0 and PC is shown in Figure 3-2. Use the SoftICE adapter
between the cable and the demo board.

Make sure switches 1 and 2 are OFF and switch 8 is ON.

ON P
I 1 1 1 c
SST89C5 e SoftICE soI?tE\:;re
Or e ° Serial cable
SSTB9E/V5x4Rx | 2 3 456 7 g | adapter
Or
SST89E/V5xRDx

SST Demo Board v2.0

4003 F02.1

FIGURE 3-2: CoNNECT SST DEmMO BOARD AND PC
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4.0 INSTALLING SOFTICE

4.1 Install SoftICE from SST Boot-Strap Loader
SoftICE firmware can be loaded into MCU directly from the SST Boot-Strap Loader.

After the device type is detected in Internal Memory Mode, SoftICE firmware can be downloaded by clicking on
“Download SoftICE” in the SoftiICE menu. SST Boot-Strap Loader will download the specific SoftICE for the device
detected. Be aware that once the SoftICE firmware is downloaded, the SST Boot-Strap Loader located in block 1
will be replaced by SoftICE firmware.

For detailed information on how to use the SST Boot-Strap Loader, please refer to the SST Boot-Strap Loader
User’s Guide (Reference 3).

FrSsT Easyl&P11F Boot-Strap Loader (Fw: w1.1F)
Fla DetechChipfRS232 RunCode Upgrade BSL  ByteModfy Beldissa ExternaFlash  Help

RESET | B=[LK | TEST |EEEUF|ITY: CHIF |15 UNLOCEED [SFE

Block 0 | Black 1 |

Chip Irfoemalion
Chip Type: 35785 AEEIRC

Flazh Sizec [32+8 KR

SECTOR | mEx - Fmom HEX - T0 | DEC - FROM | sTATUE |

4.2 Install SoftICE by programmer

SoftICE firmware can also be loaded into the MCU by a 3rd party programmer.

e For SST89C54: Load SoftlICE54.hex (Reference 4) to SST89C54, and remap 1k.
e For SST89C58: Load SoftlICE58.hex (Reference 4) to SST89C58, and remap 1k.

e For SST89E/V554RC: Load SoftlICE554.hex (Reference 5) to SST89E/V554RC, block 1.
Do not program SCO (Prog-SCO0) or SC1 (Prog-SC1) bits, so that after reset,
the MCU will always start to execute SoftICE.

e For SST89E/V564RD: Load SoftiICE564.hex (Reference 6) to SST89E/V564RD, block 1.
Do not program SCO0 (Prog-SCO) bit, so that after reset, the MCU will always start to execute SoftICE.

e For SST89E/V54RDx: Load SoftiICE54RD2.hex (Reference 7) to SST89E/V54RDx, block 1.
Do not program SCO (Prog-SCO0) or SC1 (Prog-SC1) bits, so that after reset, the MCU will always start to exe-
cute SoftICE.

e For SST89E/V58RDx: Load SoftiICE5S8RD2.hex (Reference 8) to SST89E/V58RDx, block 1.
Do not program SCO (Prog-SCO0) or SC1 (Prog-SC1) bits, so that after reset, the MCU will always start to exe-
cute SoftICE.

After SoftICE firmware is loaded into MCU and Keil software installed (Reference 1, setup software), connect the
target board with PC as shown in Figure 3-1. When power-on or reset, the SoftICE is ready to communicate with
Keil software to debug the user program. Note that when using Keil software demo version, user code size is lim-
ited to 2 KByte.

©2004 Silicon Storage Technology, Inc. §74003-01-000 9/04
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5.0 HOW TO USE SOFTICE

Step 1. Create project and compile user program

Create project and compile user program. For detailed instructions on how to create a project and compile a user
program, please refer to Getting Started with uVision2 (Reference 1).

Select one of the SST MCUs (e.g.SST89C5x, SST8989E/V5x4Rx, or SST89E/V5xRDXx) as the target device.

crU |
Yendon 55T
Device: [~ Usze Extended Linker [L=51] inztead of BLS1
Family: [ Use Extended Assembler [£¢51] instead of A51
[ata base Drescription:
(= @ 55T A0
i I3 55T29C54
! 1] 55T89C55
H ] 557T99CH9
i [E3] 55TH9ESS4RC
! ] SSTEYESELRD
. -[i3 s5TagFse
i (5 55TR9IF58
: :,i S5TE9/554RC
(3 55T89vSE4RD
i E3 55Ta%516RD2
: ] 55T89:52R02
: 2o 55TE954R02 hy
4 il i »
0K | Cancel
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Step 2. Configurations
Select Options for Target ‘Target 1° From KEIL user interface.

I hg, - p¥ision

Bl Edk Wew |Project Debug Flash Perpherals ook WS Window Help
| agdd Bty Proect,..
oot pisonl Project,..

SEEe (pen Praoject
Froject Wiorkspace | Close Project

= I3 Target1 .
73 Sor Components, Ervironment, Books, ..

Select Dievice for Tanget Target 1'

{pticns For Tanget Target 1°

=] Buld target F7
8] meboi ol target files

R S
= Trarsiab

In the Options for Target ‘target 1” window, select Use Keil Monitor-51 Driver in Debug tag. Note that the user’s
code area will be erased each time when the target board is reset. So Load Application at Startup should be
selected also, if the user program needs to be loaded into the target board at startup.

Options for Target ‘Target 1°

Device | Target | Output | Listing | C51 | 451 | BLS1 Locate | BLS1 Misc Debug | Utities |

" sze Simulator Settngs | ™ Use |Keil Monitor-51 Drves w|  Seftings |

[ Load Application at Startup ¥ Go il main) [v Load Application at Startup [ Go till main)
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Click the Settings button, and the Target Setup window pops up for configuration. Select the PC serial interface
(COM1-COM4) and the baud rate for the PC to be able to communicate with the target board. Don’t select Cache
Options if real time displaying of the memory window is needed. Note that if Stop Program Execution with Serial
Interrupt is selected, SoftICE will modify three bytes at the serial port interrupt vector location ¢:0023h. Be sure that
the user program does not use these code locations (c:0023-0025h).

Target Setup @

— Comm Part Settings

Part: {COR1 - RTS: | Active -
Baudrate: {9600 - DTR: |&ctive -

Cache Optionz
[T Cache DATA [SFR) [T Cache XDATA
[T Cache |DATA [ Cache CODE

Stop Program Execution with
[~ Serial Interrupt

b anitar-51 |dentification

b anitar-51 not connected!

(] | Cancel

The above setup can also be modified during the user code debugging process. The Configuration dialog box can
be accessed by selecting Target Settings, from the Peripherals menu.

Step 3. Start Debugging Session
Start the debugging session by clicking the Start/Stop Debug Session in the Debug menu.

i hg .« pVisiond

Fie fdt Yew Fromct |Deteg Fgh Pagphersl Tooh 595 Window Hak

2suo ORI

For detailed instructions on how to use KEIL pVision2 Debugger, please refer to Getting Started with uVision2 (Ref-
erence 1).

©2004 Silicon Storage Technology, Inc. §74003-01-000 9/04
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5.1 Tips for Debugging SST-specific In-Application Programming

5.1.1 Read/Write SST-specific SFRs

To display SST-specific SFRs, just type in the SFR name in the Watch Window. The Watch Window can be acti-
vated by clicking Watch & Call Stack Window from the View menu, and the current value of the SST-special SFRs

will appear.

SST-specific SFRs can be modified through Output Window (Command Window in earlier version of Keil) in the
View menu. See the screen image below.

Note: The SST-specific SFRs should be defined properly in the user program.

o demal_S64) - pVision®  [C:ldemolAR_G&4.a51]

BElpe | wew Erokct [ebug Fah Pegpherss Tooks 3905 Window Hep

o el s Tockar
Proect Workepd |+ Db Tookar

Fegt

e
dph
S a1 T
Halie

CIroen

fhe"“;" T2 Profect window
|I:I [B] Costprt wingdonw
| oy Brosser

1| I Dmmssarcly windon
¢ | e
16| [ ey Whnvdow

3| S Code Coperage Window

B Pagfornarcs by Wirdes
2 S| Window

b | A serid wndow £

W B e Whndow 2

S Serid Wandow 53

= Workbaok Mode
o [pchudes Duspendendes

e | Pearindic Window Lipdate

SFOT, 80

Pp———

SFTF, #4h
BFMH, dph
SFAL, dpl
ST, OBIG_DATR
BFCH, §3IFCH_PE

&, &FIT
ape.Z, dane?

SFTF, F40h
BFMH, dph

T Be= = [T

SFAL, dpl
SFTE. ESTCH VR

: any walue obiec than 35h

: =nahls TAF
1 =et addeess ©o write a byoe

: =toTe daca 6o be proqoaeed
! l3aue progeem-byre ced

: walt uneil ByresprogEanming i3 dane.

: anahls T&P
1 mddress Crom where To bend & Byre

1 tame werdife boerts owd

- =] x|
CH 0 Flalm &S nE sl s
SO »
BFCF, #LOL11111% @ diaable IAP j

"B e 54

“[BFAH = DGH =1 (=t [ Vo [=l
*|SFOT = DABh ; M 7]
SFCH = O SFOT (=]
SFAH 4r3

El SFAL [0 —

% ASM ASSIGN BraakDisable BreakEnable ErsakRill Braaklist I SFLF [e40) =

LAl e Tx T pudd ) comenend § FrdinFiss [ || KN ; Ll e cocsts b weakeh a1 5 Wacch @2 | CalShack [
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5.1.2 Monitor the IAP procedure.

To view the effects of an IAP command procedure executing in block 0 on flash memory in block 1, open the Mem-
ory Window by clicking the Memory Window in View menu. Type the target address of IAP in the Memory Window.
The result will be shown in the Memory Window immediately.

Note: Make sure Cache Options in the Target Setup window (See page 9) are not checked for real time display.

o demol®_Sx - pWEiond - [C:ldemolAR_Sk.a51]

BB Edt wen Fraidt Detug Fgeh Pagpherss ook SV05 Window Heip ===
o = el 5 k% [ s &5 E)
& Sk % Slim & mE e
| el s Tochar S E0E >
Pooect Workapd ~ Debig Tooker
Fhenrslﬂ 1 SFET j
= 2, Broject Window a0o.E, daner ; walt uncil byne-prograkeing 13 done.
R e nbaty
| oy Brosser
2
1 | I pmessarcly windon
2| ol Weatch B ol Shack Window SFCF, #4lh : anable TRP
it Dm SFAM, dph ; address foom wiere To cesd & byte
||; BFAL, dpl
7 |° SFOM, FSFCH_VE  ; twoue wepify byte cad
g
ﬂ!‘e [ —— 1, SFOT : data i3 seoped in ACC
b | b serd wedom 2L it
; B serid wirdow 52
'
proq S Wedow sl
4 o | M ook 1, F55h sindicating TAF failed.
- Wbk Mods ¥
o [k Dependendes
n— =
| [
Bloe .. W Bl dovolitF 5 |
* | Connocted to Monitor- '51_| ol P e COFa |E 21 Hamas E
*|Load "C:~demolAP_Sx" Y SraT
BS ~DEMOIAP_EX-142 Ce0xF400: 00 01 02 03 04 05 08 07 0B 09 08 OB OC OD OF OF e
i, Ce0xF410: 10 11 12 13 14 15 14 17 1B 19 1A 1B 1C 1D 1E IF SFAL | ]
2 Cr0xF420: 20 21 ".< 23 24 25 26 27 B 29 2A 2B 20 2D 2E ZF fsrr |
5| BsM ASSIEN :| E-li‘ IJ.:Fd.:IIZI. 33 ‘._'Irl. 33 34 35 36 17 3E 39 3p 3B 10 in 3E 5F | j_- - o
2 [MTAT*[# command A4 ]| | iuhlemr#]jlmnoratz A Memary #3 h Memarr et f ¥ [ Wi Loces j wakcl
Haroy Windos Lil )< Ll R

For SST89C5x SoftICE, the flash memory available for IAP is starting from C:0F400h.

For SST89x564RD SoftICE, C: (or BO:) is used to display code memory in block 0. B1: is used to display code
memory in block 1. And the code memory available for IAP is starting from B1: 1000h.

Address: [b11000h =

BEO1:0x1000: 01 02 03 04 05 0Oe OF 08 09 0A OB OC OD QOE OF
EO01:0x100F: 10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF
E01:0x101E: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
BE01:0x102D: FF FF FF FF FF FF FF EL FF FF FF FF FF FF FF
BO1:0x103C: FF FF FF FF FF ED FF FF FF FF FF FF i
[A] AT TR Memory #1 £ Memary #2 )\ Mermory #3 )\ Memor}.r #4,"

L=lx

For SST89E/V554RC or SST89E/V5xRDx SoftICE, both C: and B0/B1: can be used to display code memory.
Either BO: or C:0000h — C:7FFFh can be used to display code memory in block 0. Either B1: or C:0E000h —
C:OFFFFh can be used to display code memory in block 1. The code memory available for IAP is starting from
B1:1000h or C:0F000h.

©2004 Silicon Storage Technology, Inc. §74003-01-000 9/04
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Note: If there is problem writing “00h” or “OFFh” to the Memory Window, please try the following technique:

¢ To Read/Write to code memory in block 1:

Type in e D:OFFh = 1 in Output window (select Output window in View menu). Type in the starting address of the
code memory to be displayed in the Memory Window. Any modifications to block 1 can now be made through the
Memory Window.

¢ To Read/Write to code memory in block 0:

Type in e D:0FFh = 0 in Output window. Type in the starting address of the code memory to be displayed in the
Memory Window. Any modifications to block 0 can now be made through the Memory Window.

The default setting is select code memory in block 0.

Ale D:0FFh = 0 S . H
o 7 SERmEm L A Address: |c:0000h

e D:0FFh = O C:0x0000: 02 00 03 43 BI 40 75 BS 55 75 B2 0D E5 Bb 20 E2

e D:DFFh = 1 C:0x0010: FB 90 FD 00 ES 12 OF 6B 78 01 E6 12 OF 64 05 BS

S D:OFFh - 0 C:0x0020: 00 F8 78 00 74 00 75 83 FE 75 82 FF 15 83 12 OF

: C:0x0030: 6A& DB FB 78 SB 75 83 FE 75 82 FF 05 A2 90 00 55
¢< no help available | >> f?{ C:0x0040: E4 93 05 &2 12 OF 6& 15 A2 A3 D8 F4 53 Bl BF 75 |=|
(4[4 w M Buid p ‘@L‘_LI _Lj AT AT T T Memory #1 £ Mernory #2 3 Mernory #3 b Wemory #4

©2004 Silicon Storage Technology, Inc. §74003-01-000 9/04
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6.0 IAP DEMO PROGRAM (FOR SST89C5x AND SST89E/V5x4Rx)

There are two IAP Demo programs to demonstrate Sector-Erase, Byte-Program, and Byte-Verify programming rou-
tines using SST-specific IAP. The programs are clearly-structured and well-documented for user understanding.

e DemolAP_5X, is for SST89C5x devices. (See Reference 2)
e DemolAP_564 is for SST89E564RD / SST89V564RD devices. (See Reference 2)
e DemolAP_554 is for SST89E554RC / SST89V554RC devices. (See Reference 2)

These sample programs are for user reference only. SST does not guarantee the functionality or the usefulness of
this sample code.

7.0 SOFTICE USER CODE RESTRICTIONS
e KEIL MON51.DLL does not support the following KEIL debugger features:

Memory Map/Performance analyzer/Call stack analyzer/Code coverage.
Trace is not supported by SoftICE because of its tremendous memory usage.

e For SST89C5x, the VIS bit (SFCF.7) should always be 1. For SST89E/V5x4Rx or SST89E/V5xRDx, neither
SCO0 or SC1 should be programmed by user program.

e SST-specific WatchDog Timer and Soft Reset are not supported.

e User code should be within 0000h-6FFFh for SST89C58, 0000h-2FFFh for SST89C54, 0000h-FBFFh in
block 0 for SST89E/V564RD, 0000h-7BFFh in block 0 for SST89x554RC, 0000h-3BFFh in block 0 for SST89E/
V54RDx, 0000h-7BFFh in block 0 for SST89E/V58RDx.

* No breakpoint should be set on a one-byte instruction, if a label (jump target) is right after this instruction
(within two bytes).

e Timer 2 can be used as a timer/counter only during a GO command. TR2 (T2CON.2, start timer 2) can only be
set to 1 after the point where GO is issued, and should be cleared before the GO command reaches a break
point.

e When selecting the “Stop Program Execution with Serial Interrupt” option, SoftICE will modify three bytes
beginning at the serial port interrupt vector location 0023h. Make sure that the user program does not use
these code locations. The continuous hand shaking signals between PC and MCU will make the execution of
the user program slower during a GO. And Timer 2 can not be used as a timer/counter even during a GO com-
mand. This function should not be selected if a real-time GO is desired.

e User cannot Step Into an interrupt service routine (ISR) from the main program. When Stepping ISR is
needed, user can set a break point at the beginning of the ISR, then Step through the remainder of the ISR
code after the reaching the break point.

Silicon Storage Technology, Inc. ® 1171 Sonora Court ® Sunnyvale, CA 94086 * Telephone 408-735-9110 * Fax 408-735-9036
www.SuperFlash.com or www.sst.com
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