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Available Now
3200 Family

3.3 MIPS Peak

Main Flash

Density

(bytas) MPSD
‘ (3.0 Effe

512K

ctive)

Aug 2003
3300 Family
Turbo pPSD

10 MIPS Peak
(6.4 Effective)

Dec 2003
3400 Family

Turbo pPSD plus
10 MIPS Peak (9.0 Eff.)

B8 pspaass

512K + 32KB Flash
32KB SRAM
Full-Speed USB
32 Macrocells

256K

.uPSD3234

.

256K + 32KB Flash +
8KB SRAM
Low-Speed USB -

-LLPS|33254

256K + 32KB Flash
32KB SRAM
Low-Speed USB

.

. nuPSD3334 .uPSD3354

256K + 32KB Flash
8KB SRAM

10-bit ADC, PCA
JTAG Emulation

.

256K + 32KB Flash
32KB SRAM

10-bit ADC, PCA
JTAG Emulation

- pPSD3434

256K + 32KB Flash
4KB SRAM
Full-Speed USB

16 Macrocells

- uPSD3454

256K + 32KB Flash
32KB SRAM
Full-Speed USB
32 Macrocells

128K

.upsnzzss

128K + 32ZKB Flash -

64K

+ 8KB SRAM

* Low-Speed USB -

.upsnzzsz

128K + 32KB Flash
32KB SRAM
Low-Speed USB

.

-uF'SD3333

128K + 32KB Flash
8KB SRAM

10-bit ADC, PCA
JTAG Emulation

-_uPSD3433

128K + 32KB Flash
AKB SRAM
Full-Speed USB

16 Macrocells

-upsmzu

+ 64KB + 16KB Flash

VW

.uPSDS312

64K + 16KB Flash

V&

+ 2Z2KB SRAM + 2KB SRAM
« 10-bit ADC, PCA
+ JTAG Emulation
Performance
& 2. uPSD Road map AE2&H:uPSD_Mar2K3.pdf
&
@"6
l
L
Q‘l
‘;f: o‘;\
pPSD3212CV-24T6 2 MIP24 (418hit 3lsl 21| NI MN]IY|N Ind | 52-TQFP
® jj pPsD3212C-40T6 33 MIPM4D (418hit 3ls]|2 MY MY N]N Ind | 52-TQFP
35 uPsSD3212CV-24U6 2 MIF/24 (418hit 3lsl 21| NI MN]IY|N]N Ind | BO-TQFP
@ pPsD3212C-40U6 3.3 MIPM40O (418hit 3lsl 21| NI MN]IY|N]N Ind | BO-TQFP
uPSD3233BV-24T6 2 MIFr24 (4)5bit sl 21Nl N]Y]N]Y Ind | 52-TQFF
WPSD3233B-40T6 3.3 MIP&0 (4)8bit 315121 MN]IMNIY]IN]Y Ind | 52-TQFF
Em WPSD3233BV-24U6 2 MIF24 (4)8bit 15121 N]IMNIY]IN]Y Ind | BOLTQFF
W a
T'_J',“:’ WPSD3233B-40U6 2.3 MIP&0 {418bit 15121 NIMIY]IN]Y Ind | BOLTQFP
ca
%w wPSD3234BV-24U6 2 MIPr24 {418bit 152 T NINIY]IN]Y Ind | BOLTQFP
uPSD3234A-40T6 2.3 MIP&O {4)8bit 521N NIY]IN]Y Ind | B2-TQFP
UPSD3234A-40U6 3.3 MIPM40O (418hit 3lsl 21| NI MN]IY|N]Y Ind | BO-TQFP
= WPSD3253BV-24T6 2 MIF/24 (418hit 3lsl 21| NI MN]IY|N]Y Ind | 52-TQFP
g o | LPSD3253B-40T6 3.3 MIPM40O (418hit 3lsl 21| NI MN]IY|N]Y Ind | 52-TQFP
Q
{'35 pPsD3254BV-24U8 2 MIF/24 (418hit 3lsl 21| NI MN]IY|N]Y Ind | BO-TQFP
?w pPSD3254A-40T6 3.3 MIPM40O (418hit 3lsl 21| NI MN]IY|N]Y Ind | 52-TQFP
- pPSD3254A-40U6 3.3 MIPM40O (418hit 3lsl 21| NI MN]IY|N]Y Ind | BO-TQFP
8 3. uPSD3200 Alel=
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PSD33120V-4076 | BMIPHO | 64K | 16K | 2K [ 16 | N | (8106k | O I E N[ 5038 | Ind | 52TQFP
¢y | uPsDaz12D-40Te | 10MIPHO | 64K | 16K | 2K | 16 | N | (@06 | o I E N| #5855 | Ind | s2TQFP
& [ npspsaaaDvaaore | SMIPHO | 128K [ 32K | 8K [ 16 | N | (®)1obk | O KK N[ 2036 | Ind | s2TQFP
S | wpspaasap.aote | tompao | 12ek [ a2k [ ek [ae | n [isptonn [ o K E N| 4555 | Ind | s2TQFP
-
APSD3334DV-40U6 | 8MIPHO | 256K | 32K | 8K | 16 | N | (806 | 9 I E v| 2036 | Ind | s0TQFP
w
& [ uPsDazasD-aoUs | 10 MIPAO | 256K | 32k | 8K | 16 | N | (8itobi | o I E N| 4555 | Ind | s0TQFP
& | wpspsasanv-aote | smipmo [ 2sex | a2k |2k [ e | n [ imponi [ o I E N| 2036 | Ind | s2TQFP
2 [ upsnassap-aote | smipmo | 2sek | azk [azk |6 | w [ @oni [ o I E N[ 4555 | Ind | s2TaFP
2
= [ wpspsasanv-aous | smpio [ 2sex [azk Jazk [ o6 [ w egnoni | o I E Y| 2038 [ Ind | soTarp
1uPSD33540-40U6 | & mipko | 256k | azk | a2k [ 16 | n | enoni [ o AN E Y| 4555 | ind | soTarp
8 4. yPSD3300 Turbo Al2I=
Turbo Al2lX0 CHoll 2tH6l o6t Cisut 2L,
- 80511 S8zl YO Z 420 3H(B-10MIPS)E S WS, 402 S0lAM & el HE el
- SPI2F IrDA JIs It T UL

t
Ct=2 &2l 9ISl PCA(programmable Counter Array)
842l 10HIE ADC
Slow Clock Mode(Low Power JIS)
5V Tolerant 1/0
Dual data Pointer
3200AI2I Z22t2 B S &S

pPSD3432EV-40Us | 1OMIPHO | 128K | 32K | 8K (8)10bit Ind | 80-TQFP
APSD2434EV-40U8 | 10 MIPAO | 256K | 32K | 8K (8)10bit Ind | 80-TQFP
WPSD3434FV-40HE | 10 MIPAO | 256K | 32K | 8K (8)10bit Ind | 100-TQFP
APSD2454FV-40UE | 10 MIPAD | 256K | 32K | 32K (8)10bit Ind | 80-TQFP
PPSD3455FV-40HE | 10 MIPAOD | 512K | 32K | 32K (8)10bit Ind | 100-TQFP

Turbo PlUS Series Dec 2003

8 5. yPSD3400 Turbo plus Alel=
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uPSD32/33/34 3N4BIIV]| - 124 lUll6||T
/-/ \ l \ Y
Device Family Main Flash Size | | Vec Package Type
uPSD32 — Standard uPSD 2 = 64K Byte blank = 5V T = TQFP52
uPSD33 — Turbo uPSD 3 = 128K Byte V =3.3V U = TQFP80
uPSD34 — Turbo uPSD Plus 4 = 256K Byte H = TQFP100
5 =512K Byte !
SRAM Size
:1% : gE gﬁ: Operating Temp
5 = 32K Byte Peripheral Set 6 =-40 to 85C

A = Std Periphs w/USB
B = A minus USB
C = B minus DDC

MCU Frequency

Packaging Options

D = Enhanced Periphs 24 = 24 MHz T= Tape & Reel

E = D with full spd USB 40 = 40 MHz

F = E with 32 macrocells

g 6. Part His 22 2H

OGJIDEA uPSDe S8 &7 g2 2= 98 2l 222 JIi &= MBS0 ol &
S=0HH & ALESH)| floldeE &0 292 &&= SystemZ2 AWM U= 220 B0 CHo
DebugE oliOF ot=dl RH0lE EXIt U= 8, 24 @A S5o X4
2. PSDsoft Quick Start
L EE PSDE UR0H = AESA dXLIH2E 38 ZZ2MES MH0HM USE M
JF SIAXIeH DX 20 =2X2tH st 35 sgEs B0 Uetol EHA =42 2E o
£ ol= 20| Ht&AGICH HAe 20T 0 2AE H4E = S22 PSDE &St AlE
=0 KNAZS MZ0l HSole 552 HEUHAM 308 J4JUT
UPSDE AZEQAHECZE SO ZZ2)ds 2GEE LO0t0F ot =ol 8032 200l CHst
Ao Jl2 Na) HULHE MEBE B3R C A0l CHolAd E&2 4% giolk 0101 &1 U
otz JlE Jl==2 Z€R22 ot ZZ20|C. CHAl Zoll DIOIAZ2Z2Z2MAR JHEY &30 e &
20| ZI00F otB=2 e ML s =01J| Rld=E =J1 JI2 &501 2€R0t0Hd otAC
el PC 2% Zz &S STAMOUIAM M35 = 'PSDsoft Express'2t =& KEILAI2l Z30relied O
Z0 2tst H0ICH otuty Aeis otHA 2ol yPSD CIAR! &#Z W Firmware IHEE HE
g & Acget 20 2Nl SUHANM=E I YE=2 0ol XNAS HE I WEZ0 %22
2 A== Q+otE2 2o I e HEC:E o= ZE4aotttl ofAt
2 ¥H= pPSOOl ol oHE 1l BE= otJ| ol EXE & ol

ww.st.com/psd/)Hl A HBE&= 'PSDsoft Express User Manual'S
01t V7.912 EZ0tH AIEIH20

© o o

22 o on

i

A

o oo T

o

in

S

In
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0> M ore 4n
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ft_c2.htm2 & AIOIENAM FollMd &EXIZHCH 22S& A|IEQH &MGH 'PSDsoft Express' =& Ch
2 YUs £ UASH AMOIEE= 2F OM B & =L 'PSDsoft express' AZEQH= PLD CIXRIS <&t
HDLSl ZEZE MAM5tD 8032 AlsH DEE ol LI22E & [ AFZ25IH STASl PSD(8032 Z0{Jt

rr

. =2CIHCoZ Ty ZEN H&ES
S= ;
=]

= JTAG H0I=S XH&H0

(=)
Ic

o= AN JI=2 & AMOIE =2 &£X COUAM M3BEZ= Application 'AN1560'E EUZE

[E 1A

CSH FAMUA 2 IJHX 2572 Oldioh)l 8= =22 MADF g2z ZAoiA Hd
8 AA= oA G2 22 'dk32dsni.zip'S JI=222 ML

D232 O dX0tH A2 'Al&/STMicro Electronics—PSDsoft Express'0l T ] &H0| &X|

O UAZ2 HOICH OIRUAM 'PSDsoft Express'E AlHIIH &L Y SF2 Z=MEz 2A2|HE
2 M2E2 ZZ2HEZ HEEX OILIEH J|IES ZZ2HEE 22 QX ot =0 M22 Z2NE
= 'Project/Create.../ New project'0lAl 228 BetRMIZ SEHSHT

010 &t Olcte AAMEJUCHH ZZHE SHS S8 S2AA Ot s €2 330l UHSXE
DEL Z2ME oo =2 80 Us UZHASE AE 2= H) 2U2 Hixe &€=
= dElE HH ez & /A FE2 UsS ddote &€== XNAlote X2z GUIE Jtset N
20F XA Z ot &= 2A ot== dicist X0l ZQICt OIM OIS ot UG 2t

Specify
Defing PSD

and MCL J DSP

Additional

PSD Seftings = Mext Action

]
Fit Design to Generate C Code
Silicon Specific to PSD
Merge MCU fDEP — Edlitor, Compiler, Your Application
) - -
Firmvate with PSD Linker, Debugger C Code or Assembly
[B] rming

TITINY

STMI lectroni STMicroelectronics
T.Fz?;r Isr'gnlcs Canventianal 3rel Party
Programmers Programmers

18 7. PSDsoftE 0I138 e EXt

Defing PSD
Fin i Mode Functions
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ULt IZHMES OIS0 2X WIIM= 'PSD3234A.ini'etd =0l UHS22 ini &I ZZ2HE
OI8Ol =Jt=EIt. Z22= U=0l SHEH & 8032 28 Z=208 Hex ZEY =280| EHA &5 &
el Clatgelol MAESh= 240] bRt S&EAIF 'ini'dt Ele A0 S8 2RIt UL =Z=2
HES =S M N0 2ES €2 == UALEZR YR 2E0ITE otA 82 OSE AIBAHE B2
st= g4k Jisottt
New Project &|

Specify project name and folder —

el & boef deanotian, o ame your project. Optionaly. you can

Froject Folder: D HardwareWPSD¥upsd¥Program™ TRY Browse ..,

Project ame:  [PSD32344,ini

Enter project description:

DK3200 EE HAE= = 18|

,TI Cancel
18 8. Project ¥4

ChS2 MCUS NMZ2IARE NS & Bls Jelld NZ2elel 2201 CHol &A&8Ct SteplliA=E Eel
S=Ad2 A0l AUXE Step2lild= E2 S IHIIXE Hdeot=0 2 £F8ots 2R =
Jb 2OY 'Wizard'E d80ot0 =<0/1E Soil &&0| Jtsotlh. Jdell) Step32 HAR &AS M
ot= 2210l =35l Main Flash2 Secondary Flashel 24101 UolAd= =J1 & QIJF HEHOIAM 22!
O HAO| Program L AHQIX|, Data FAHCIXE EFaH I A& HHO0ICH = S& S0 Firmware
Jb CSIOP &9l dXNAHE Sott M & =% UL HE S0 IAPE =&olJ)| cHAE
Update GtJ| I8t Program @SS LAIELZ Data L2 HIROOF &€ M e w&8 X0l

2 = AL

f2lIF FirmwareE 2t DYoo) g &2 5V(Ve 3.3V)E2 uPSD3234A 80EIQICH &=2A 0l
JHEO =236 &0l 23361 HIOIEHAIE 'uPSD323X.pdf'E & =6l dietlh. JHEE 0 Ot =
D= A4 GA €2 GIOoIEAIEN UCH.
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MCU/DSP and PSD Selection

Step 1: Select Microcontroller ‘MICU or D5P)

Select an MCU/DSP and its control signal options, If your
MCU/DEP does not appear on the list, select "Other’. then
specify its contral signal configuration. Check latest MCIL/DSP
and P50 data sheets to confirm AC timing cormpatibility,

PED Family: ’—_|UPSD3E|UU -
Manufacturer: |STMicroelectranics | Part Mumber: [ PE032344 =
Tope! |UPSD3ZXx =l | | Package:  [T(EPIn TOFP)
Control [/WR. /RD. /PSEN = Yoltage: 4.5Y-BEY
Step 3: Select PSD configuration
Select a particular configuration for the device,
Bus Width: |B—bit j
Bus Made: [Multiplexed Bus -]
ALE/AS Active-level: [High |
tain P30 flash memary will reside in this space at power-up: [Data Space Only |
Secondary PSD flash memaory will reside in this space at [Program Space Only =]

Description for any selection above

X

Step 2: Specify the PSD device
Use product selection wizard,

Wizard,,,

'OK'E &=5tH

2t PLD

ZEE

-

Program Space Only => Choose this to allow the secondary PSD flash memaory array to drive the

MCI/DEP data bus while the PSEM signal is active which places all of the secondary PSD flash sectars

into “program” space,

Data Space Only =» Choose this to allow the secondary PSD flash memorg array to drive the MCU/DSP

data bus while the RD signal is active which places all of the secondary PED flash sectors into "data” b

QK. | Cancel
O 9. uPSD 2 = S

3ILAI CIARCL JIOIED =01 LBt&El CIAtel2l 'Design Assistant', HOL &
MH5 == 'Extended Design Assistant', 2l ME ZZMEE MHo{=F

‘Example Temple Selection' S0 ULCH HIIME & HME A& =0 MSAIMLCL.

Ol

OIOItRI &0 ZZNE g=Ss2 JIUOH COSo= 2o s g Jist 082 =R0dts
'Define PSD Pin/Node Function'OICt. OIR0IM= EH JIsSE R0HGIEZ HHsHzZ HZotES
ot Tled RALC0E 00 et H2E Ht2 20t F&= 200l 220l StACH 24 IZ2 %0
N B= ™8 16+x2= Text LCD2F yPSDE UHHIOIA GO & HIRUCE
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o— PCT PPN
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2 P3EANTI PB3 TG
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B L RB7 -
sho ot [ 2 {aau het A
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- i
o2 Pz e
O3 PI1TIX NC uz
O P12/RND1 RO1 1
C—g| P12t POZ 7| s
O—si PI4A0CD PO0LALE £ wild
O PISAA0CT b
i C—gg PI6/ADC2 Gnd RS
O—— PITiADC3 Gnd 5|
=Tl B2 | —e Gnd 5 | RAIC
esetc_ RST 7| E
25 A £ DB0
e R T 4 DB
= O3 POt 401 RAZ I § DBz
- O35 POZ.ADZ PR [Co 0T 7] D83
C—57] PO3.AD3 Pé i 71084 | 4
C—g7| PO4.4D4 PAS 55 RO 5 DBS K ——
C—z5| PO5.AD8 PG 57 T S OBE |
C—g7—| POE.AD8 Re7 DB? A ¥
O+ pii7 407
52 Pag,fe 0 LCO6
C—g& | WR,CNTLD P21,8 e =
O3 ROLCNTLL P2z AID T -
O—— PSEN CNTLZ PE3A
UFSOFZ34A_TaF FaD
R
10k

J& 10. uPSD&t LCD, LED #AHE

LCD_DO ~ LCD_D7 ZE= PA LEE AMEH2M Y (Peripheral) /02 &ML OHIIA Peripheral

/Ot 1& Data A2 Lot 2122 U H5t Data G008 ASIF L= JIs0ICH 8 1 0]

2|2l EH 0= High Impendence &EH2 RAI=ECH PB72 LCD_e &/ &= LCD2l Chip Select2 BEE

£ ME5tA 1D Active HIIM S& & Cr LCD_rw, LCD_rs &l & =Combinatorial 8&t 2t HEE 2

215l =0l Addresset HZ SI&E FMCEH OIIA oY ZO 0|2 ExpressE AIZ2E O 0120= &

SEJIXIOL LXIeH Ololiatdl £ OIS(0L0 X£A)S 20ctD &eldte 2401 Bt&EAGHCH Dell
2 X

»
@

A=)
x
Jm

arg

View' HHES S20 ZS2AEB DA UL Z=0 OlMNK ZA&-sH AFEjSl Zatetn & £ QL.
20|1E2 ZzHEQ|E.sumOl|LC}.
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[CO_O7 par PiE ~ [; f.Slm; 2:.P:n Fl..ml::li"::m --I- "
efing the pin function, then click the
Lo, [of8 (8 50 2 [ Add/pdate button. Return to step 1
LCD_DS (~ |paS P34 1epeat far nest pin
LCD_D4 i~ pad p33 Name]
ESTNIE]  pa3 P32
LCD_D2  pa2 p31 || USERTI Ted : :
— Fin Function
LCD_D1  pal pa.0 USART1_Rxd CPLD Inout
LCO_DO @ pal pl7 e
T0D_» ~ pb7 1B~ " Logic or address
TGN ~pke Sl " Latched address
[ || o8 o4 [_aApccm ® P el T
terrn_count  pbd pl3 " PT clocked latch
alh x ~ pb3 pl.2
ald_x  ph2 pll ¢~ — CPLD Output
BER]  pbl pl.0 " Combinatorial
al2_x ~ pbl all all " D-type register
 pc? all all " Ttype register
tdo  tdo a9 a3 " SR-type register
tdi i al E " JIK-tupe register
_terr " pcd adi a7 " External chip select - Active Hi
tatat ~ pcd adé o~ ] " Esxternal chip select - &ctive-Lo
wsthy ~ pc2 ad5 a5
tck ek add ad — Other
trg "~ tms ad3 a3 © GP /0 mode
(8 sdqe a2 ® ER mede i ekl
I L p;:l‘l a:; 9 610 " Latched addiess out
ale " ale a i &l
=
Phadtd 4 i pd7 _Reset_In Reset_In 2 IFEEEIAD (s
i pdE Wref ¢ VREF
~ pd5 d d Update | Delete
Cedd s _psen Step 3 [Final Step) —
]  pd3 _wr _Wr Click Nexts» after all pins are defined.
 pd2 USB- i~ USE_minus Click Yiew at any time to check progress.
~ pdd USE+ TUSB_plus Click Done to save the update and close
 pd0 Hall o »tall
] pol TG ) g | Mesty> | Cancel | Done
8 11. Pin Definition
_ = = | | i
o AE oo QEZX ottt 2% 'Next' HHEOl JA=0 =28 Page Register?t PLDEES &&
g = A= =522 G020 Page Register 22 64K 0142 HZ2lE AFEstI] 2ol 'Ban
Register'2 MJ|2(gt 82 LBHAQl Logic Registerel EX2 U= = UL 28 BE2 &9 &
E 7HRH AEGtD HOIK=E €90 B2 ZE 0HRH AIXELH Paging H3E AL=EotH =
256042 HEIMOZ AIEE = U=z HZ2I Y= A 20 6IIMds Z2030l X Lot Y3
= s — II =
E FH g U= 2RIt A2 OtRANST HEISHAl L/UACH

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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E Design Assistant

Page Register Definition ] Chip Select Equations] 1/0 Logic Equations ] User-defined Hode Equations]

Define how individual PSD page register bits will be used,
Each bit added for 'Ijaging' can extend the MCU/DSP address range. Start with_HJgrD.
Each bit added for ‘logic’ can be used as logic input to the PLDs, Start with par?,

Define use of page register bits
Page Reqg Bit Type of Use Marne of Logic Signal

part: ™ paging W logic [testpage_logic
park: [~ paging [ logic —
park: [~ paging [ logic —
pard: [~ paging [ logic —
pgr3: [~ paging [~ logic
pgrz: [~ paging [~ logic
porl: [ paging [~ logic
porl: [ paging [~ logic

Description

Select this bit for general ID%IC. Always start with pgr? and add mare bits goin
downwards, Page register bits used in this rmanner implement general logic signals
that are inputs to the PLDs, Enter the logic signal name in the appropriate box,

<< Back | REEETSS™Y Reset All | Wi | Dane | Cancel

18 12, LogicOll 2lst Page & 0

ChSe o221y ZHIE Q= 'Chip Select Equation' £20ICH Held 022 @2 210 834
2 20 ZHol S HSdAI & M 88 ot 2A0ICH StERIHE 22 = Decodell Y &&=
2200 0122 U0 24 ZZ20M HEelA2 ZFoE O3 2Yoior sttt HIEE Me
CAl AMERX JtsctE22 el BatttD SHACH DL 23AN U= HEdA BXles H2el
O AJIE UEIHEH £ C o2 DEYE M CIOIEH2 HR2l 929 =6 20122 M2 UE
O2 FS=EX LA SHA HEBA A2 AFA AIZXIF 26 I LHS0IXIeH0l 282 ol
EQE) StEAIe AFg MY S22 oS A4 DENAMS SLOHH ASHF00F &
Ch. g8t OHDIXI2H Hardware CI2E 2t AANAMES 30 T2 2RE 222 20 =3

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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HedlA

=S = gl X Al
gmo | s LA
0000~00FF SFRO|l /U= <X SY835| &36tA %0t &ICh. data 2201 S C.

0000~1FFF | csboot0 | Boot Flesh Memory |(address >= ~“h0000) & (address <= “h1FFFF), Code¥ <

) A B, C, D
0200~02FF | csiop ZE RO (address >= "h0200) & (address <= “h02FF), uPSD Only

LCD Enable &15,|(address >="h0300) & (address <= "“h03FF) & (I_rd))#
0300~03FF |LCD_e |O{E&IA2 AND W/|((address >= ~h0300) & (address <= “h03FF) & (I_wr)
R, RD& OR F & 300~3FF 1 XI=2| Read, Write 415Dt High & [f Al S

0400~1FFF ANECX 2SS
2000~3FFF | rsO SRAMOI & Xl |(address >= "h2000) & (address <= “h3FFF)
4000~7FFF ANEEX 23S

(page == 0HEEI7H X)) &(address >= "h8000) & (address

8000~FFFF | fsO~fs7 |8I12 Page .
<= "hFFFF)

I 2. XDATA, Code ¥ <=2 Memory Map && 0

LCDSl RS, RW &= 22 A1, A
SH 3EXNAS L2 LCD MO
0l PLDJL &0tL

HEYAE &R AHZMA ANESZ LCDO HEHAM= 02
FCH 8051 &2 JIXLD FirmwareS HM&ol & AXILIOCHH

PLD 2HEAS O D1 HCHH 'Done’ H
M Sr=gr otst Z Ot LIRX L UALE Olefdr 2ais F

0

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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Memory Map2| PSDsoftl 2ol &&= HAl=

212 RAM HEA0AM AISE

BHIl=2 S2LE gt= AIE

CaA0AM S &2 2= AFEot =0 HE =0
csiop clAIAE= CI2Z0 2o €8 &2 2 PSDsoftlil M2l (= A

off OF StCt.

#define PSD_REG_ADDR

0x200

// UPSD Register 1/O base address

typedef xdata struct REG_PSD_struct {

unsigned char DATAIN_A;

/| PSD_REG_BASE +0x00(Offer Set 2t)

unsigned char DATAIN_B; // +0x01
unsigned char CONTROL_A;  // +0x02
unsigned char CONTROL_B; // +0x03
EA=
unsigned char VM; // +0xE2, OFXIS HIXIAH
} PSD_REGS;
PSD_REGS xdata PSD8xx_reg _at_ PSD_REG_ADDR; // 200 X8| xdata F <0l csiop HAIEY

E Design Assistant

FPage Reqizter Definition ] Chip Select Equations /0 Logic Equations | Uszer-defined Mode Equationz ]

Select signals in the ‘List of signals” bow and define the equation by either typing in ‘logic
equation” box or double clicking the "“Valid operators’, and "Eligible signals’ box,

List of signals

Enter logic equation

Double click logic operators or signals
below to append text inside the logic
equation box where the cursor is
located,

Yalid operators

LCD_RW
W i ! flot (Complement or Invert) A
& AND
_ utput enable # OR
] *0R
Ik #MOR
A
Eligible signals
_wr ~
Resultant equation aEI
[{:g[nnaneral PLD combinatorial logic output :lU
ol
8 13, LCDL HHAS 2 HEYH A HE
View' HES 28 1S dF &) HEE =2 Text L E 20 ECH &&= ».sum OI0H TGS
2 &8E = Configl LR E LIEILHCEH ek 1t 80| AL ACHH 'Done' HEZS =2 F ol O
&, 41 HAIXIOF =& 8tCt.
This item is originally designed by Conan Kim. 212 LHE0ILt EF2E MA O 210 FH2
2 0l2g =+ AsU . 533 http://www.icbank.com/commumty/oonan 15



PSDsoft Express Version 7.80 Summary of Design Assistant

hhkkkhkhkhkhhhkhkhhhhhhkhkhkhkhhhkhhhkhkhhhkhkhhkhhkhkhkhkhhkhhhkhhhkhkhkhhkhkkhkhkhhhkhkkhkkhkhkkhkkkkkkkx

PROJECT : PSD3234A DEVICE  : uPSD3234A MCU/DSP  : uPSD32XX

hhkkkhkhkhkhhkhhkhhhkhhhkhkhkhkhhhkhhhkhhhhkhkhhkhhkhhhkhkhhhkhhkhkhkhkhhkhkhkkhkhhhkhkhkhkhkhkhkhhkkhhkkkkkx

Initial setting for Program and Data Space:

Main PSD flash memory will reside in this space at power—up: Data Space Only
Secondary PSD flash memory will reside in this space at power—up: Program Space Only

Pin Definitions:

Pin Signal Pin Type

pa7 LCD_D7 Peripheral I/0O mode
pab LCD_D6 Peripheral I/0O mode
EL=

pal LCD_DO Peripheral I/0 mode
pb7 LCD_E External chip select — Active Hi
pb6 LCD_RW Combinatorial

pb5 LCD_RS Combinatorial

pb3 SW_TWO GP 1/0 mode

pb2 SW_ONE GP /0 mode

pb1 LED_ONE GP 1/0 mode

pb0 LED_TWO GP 1/0 mode
i

pgr0 is not used

=<
ES

pgr7 is not used

Equations:

rsO = ((address >= "h2000) & (address <= "h3FFF)); csiop = ((address >= "h0200) & (address <= "“h02FF));
fsO = ((address >= "h8000) & (address <= “hFFFF)); csboot0 = ((address >= “h0000) & (address <= “h1FFF));
LCD_E = ((address >= "h0300) & (address <= “h03FF) & (!_rd)) # ((address >= "h0300) & (address <= “h03FF) & (l_wr));

LCD_RW = at; LCD_RW.oe = Vcc; LCD_RS = a0; LCD_RS.oe = Vce;

L2t IAP(In—Application Programming)

OIOIAZ2ZZMANE
SXg AL tE %

Ethernet, J1850, USB

8 2= dioleIt MEEAL MPUOT Sloll JtSE0 X2l
SE Z2H0l JIEEIIE &t B3 CAN, UART,
o d2E Sott 88 Tz 8= ZEotHUL SdAl NZel E£=

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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Application OIZ2c2I0 JI8 & == U= L2 DA JUCH LBHEQ Flash MemoryE= A2 UE
SectorfiMetE =28t HXZel WUlA= Erase/Write S& 1t Readdt SAINH & & = glelB=z
H¥= 2=6t)] ot B&o =g& Flashdt U= HE=2 ZOH0F SHCH OIE A ot SR
FlashE 2% Z20d ¥9o02 =2 HO0IH g92=2 LIsUHAS 290] Jtsottt. 0lde Gtk
HI22IZ2LEE T2 00| S&ols Set CH2 oLt mi2alolel AtdL 2E0| Jisollh o 2=
Hel= MPUE S5t OIFRH&ACH

CISH &€22 2N SIEAHEEL A8 Application Z2 1S pPSDl =Sc2l= 2101 &0oF UL
2ol 2= PLD/GIERIN HEE= xobj 0112 LCDOl OHEH 2XE CIAZEY0l & 21201 Soll O
8t 22 TZ2 80320lA 295 = *.hex DE W2 S0 &ICH S2IH0 Qo SHSOHAEAM
HHE2 Os g0 249 ot He L& OfLXSH 2Nes2 &F Ot=10 Firmware =Z0AM 25
E &) DY SiCD otH MIMEH SENA 220l &ZB MOE ot CILHel Jl=0l Z23dtAH =T
I LXESZ FirmwareE 24010 ol otER0 QAEHHOIA HOIES T2l ZEQ H2E6
1 222 =H|IE &0 S5l JTAG HO0IEZ Targetdt HEE [ SHIZ2 MEolD IS E=0H N
A= 148 JTAG EH2 FAEHA HZ8 s M2 €2 W AJA=0 HoI=22 253z =2
X gAel D& UXles £gT

DK3200 REV. 01

SN

8 15, JTAGY EE HZ&E BS

Firmware= SIEQINY SEZZ)HOZ Us &+ JA=0 st=A0H= 'PSDsoft Express'0IA 2t

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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= A2 HES 2ot 0182 d&otH X SEZZ A2 LSS 0ol Yoz
JIAHNE 2AE 2= JAs &7 U0 sttt ESE2 2L Ele s&6 2Nels2 P8otn
HEto| we| st oA C A2 8= T2 S I HAHZ HASHE CompilerS &S 8tHCH.
Hdsel Aoz H8E 52 JI=2 I JASH AAQX S&EHGD o2 ZE2 ahlils
C 0iDF Mgtottt) 20 FMeHEsE SLAS KEIL 7.05 HHES 0I=UCH OF0F 7.0 HHAE O|& R
B uPSD2 CIHI QIEHHIOIAIN S22 Full2 AFSol)| foide &9 HES T2 20| JA0{0F
OtUCH ZIMYAE 2ot Z2YsE ¢UEx= A2 U3 ZAM Gt== ot 0IRNWAM= 0101 8
E0X DEE 2ot MGt EXE CUEUL

L2k JTAG(Joint Test Access Group)

7090 EEHol= “bed-of-nails"ele HIZYZE AE5I0l A& PCB(Printed Circuit Boards)l &=
ot 2ACZ BoardE HAESIRU Jl=01 ZE &0 et Board TA AMOI2] H2lJF &O0tXI 1D
CHSDIE0| LIEtE0 W2t D& HHoR2eE HAIF 2JtsoHH ZUACH 2HES aiZ26H| <ol
80E M =80l Joint European Test Access Group Olgh &HXID

ZHEA=0 D=2 a serial shift
register around the boundary of the devicecte= MES ZLHEAIZCH =0 0l SiM= North
American company® joinotH E A0 Olol et E(European)2 X S0 XD JTAGLZ YA &
AN Z20= IEEEUIA 19900l E=3H6H0 IEEE std 1149.12 HMEE AL
JTAG £ &= Boundary-Scan Olet2 &

ot=dl JTAGE2 & WSROl Boundary CellOlgt HE FOH AR
Of Ht 2dtH €2 HAAIH ZZAAI & = A= SHS S2H0 Cell2 Soll RE s&2 /A
oz £HME £ UATE 5l0 o Xl SI=EANH HAEL HZ AH S MIAE = AT
JTAGE2 IZZMAI(CPU)S AlEHStE A2QI0| CIHIOIAS BE 28 EHS IRSAIIIHU S 240
£ = U= JIs2 MSot2Z 012 0I=2dHA HZelu /o0 28 938 BEUH OHA8LZS
MEELCH JTAGS Jls2 8H BH S 2.
@ ClHIOIA UOIAM AEZ LiJle 2+2te] EHel 2 €2 o2& T dZ2382 Ji2& > QL
@ 220l A2 Al2lg HZE HXNAHEIEAH2 AM HXAE)E 4060 f/ohH M2 HZEN

UL

@ HHMAQ AIEHHOIA= TDI, TMS, TCK, nTRST, TDO 5J12 Eofl 2o A MO =L
@ 329 B AKXt MIIAM HAZ AR test
® CIHIOIAZES] o1Z AtEH test
® Flash memory fusing

uPSD

Dongle Host

541

Parallel cable

8 16. JTAG, Chip, PC2t2l CIEHHIOIA

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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StESIN Configuration0ll 28t «.0BJ ZES 21elE Sourcedt ZIMY =N JIHOHZ HEE
* HEX ZEJF &Hl SAOH XSHC=z yuPSDOl Otz &ot)| fist s 2SI 2l
MCU/DSP Firmware with PSD'E &l& AIZICH Ol KRl MEYH=Z Hex WAUS LS
Sttt 02l 23Xl OBJ Y0l MALH ZcHAIHZelt PLD, 1/0 Config =00 U2z
=

oHOF ol=0l OlHel HE0| 'ST Microelectronics JTAG/ISP'OICH AlsigtH =24 S& HEE 2=
28 £ A= 220| & JHe &

S0l U2 =0, &l JTAGE 0l el A2 TOE B2
O AZE0 U=sIt OtLIEH StLE 01401 HZ2E 0 U=IHE

%]
i =
82 'Only'E &EiGHAL.

2= GIAIXIOICH. 2&=2 84 Ol

02w

'OK'E =28 U352 22X =HXME Stepl~3BNtAIS &=0| L2=0 A2 o=/ EE
x.obj IOl X2t PSD &7, &0l ol HEHSt= 210ICH AE2= &0 ZE = SHIZ DU=
Al HHote ZEHO ol Aot SAZ20 JTAGIH 481X 6EO0IXE FEol XEoHOF & 2
& K& GtE 4ZI0IXIHE =5 =0[J] <IcH) STAMUA MIB&= 'FlashLINK'E AHE0HH (EHHE B
g Aol Ut A= B == 14E0ICH 6EIS AMIEEICH U Xl= olfoll e AlSe eiAlgdol
Jsez Ol==lt. AE32 OIMNtXe s MYEE MEcte N2 S0 =2HH 8= &
ol & &= ALH dd2 LEE 20l A= 'Execute’'E ot pyPSDe WRE XIR= =02l OlAl
Kot & OS 'Yes' ot AddECH AdE File A2 ZEAIZED Z00t CIAZ0l T4 o=

JTAG-ISP Operations - Single Device E|
Step 1: Select Programming file and PSD
Select folder and programming file: Select device:
‘VPru‘ectheve\UpWPSDWF‘rUgradekSZUUJ_DdeEOEUEIJ obj Browse, . UPSD32344 v
- . ] Step 2: Specify JTAG-ISP operation and conditions
JTAG-ISP Operatluns g| aewgct opgrauofz Select P30 region: Select # of JTAG pins to use on circuit Other conditions:

|Pragram/verity  ~ | [All x| [Epins - tditdo tekdms tstat, e« Propetties,,,
Click here to perform specified JTAG-ISP operation

How many devices are in the JTAG chain on

wour circuit board? Step 3: Save or retrieve JTAG-ISP setup
& anl Specify folder and filename to save the setup of this JTAG-ISP session or refrieve a previous Save
+ Unly one
Y Select folder and file: |DK3200-1.jcf Browse,,

" Maore than one

Do not display this message on subsequent
" entry info the JTAG/ISP

[~ Log Mode - Click box to record session infornation in the log file = plg,

PSD JTAG-ISP Operations
PSDsoft ExFress 7.80 Copyright (C 1993 2003 STM\croe\ectronlcs Inc, &l Rights Reserved,
DATE : 0B/11/:

File Checksum | ATE Files... | HW Setup | Reset Target Cloze

= A = dE
g 17, Clgtol g 18. Porting =H]

uPSDOl 8= OtXILD 22l Checker SumOlLE ot=RI012 2IA S2 s&= ZXotthH dolx
= OlMl AA THO CHoll 2O0t210 OEXH SAot=X0l ol M2 Xtelleltl KEIL Compiler

OIIAM &2+ 805101 CHolf <fet 1) F 28 Quick StartE & #= U222 & Al ¢sot
= olACH 22 XE2 80512 2AF 20l 40822 AAM=AE UO0IE
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5VOl S&SCEH 2902l Al AFOI2(One Machine Cycle=12 Clock)s 2t 6H0I(High, 22! 1)1 X
T8 2JA0| El= RESET ZIO| QUCH.

ZEO2 8HIE QE Egiel(l/oz2 A8E ER 2R
[y o]

=3 )2 FHLN U2 e /0, A0~AT,
D0~D72 0IE&L. ZE1=2 WR0 =0l &

E2= W20l =Z0l =N
g

UD et /0, AB~A15Z 0ISEtCt. ZE32 WR S0l =0 A= 2 1/O0IMH Serial S,
QIFCIHEE, EIOIMH, Read, WriteZ2 AISE += U= S JIsk JHALD JACH 142 &0 SOH 0Ol
&9 IS0l U=s O0IA2EZ2AMAMIE HRE0I0 0led Dl Multiplex 1/0 et 8t X122 L&

oy I
40 N
rr

ss
Ol Z=J|9 Y240l BRI SOJHs BOIH X2= BIEE0] H2Es BYO2 Crystal

[

X1, Xo0| &2 HZ6HA L Oscillatord 2= X18F A2 St

ALE/PROG(Address Latch Enable Output/Program Pulse Input)ElHIM ALE= A8 HIRelE &=

ol =0CH0l ot B Xl HIOIEZS eHXIoh)] foll AI2E 0 PROGE EPROMY 2R D23 JI=

& [ BAO AHEOZ AFZEHCH PSEN(Program Strobe Enable)Zl2 2182 DEHZZIE g 2R
e AS0I0 28 01 AIOIZ20IA 28 =S/ ALES olZ0A ZEQO HEYA HIZ Al

[¢]

Z=CH EA/Vpp(External Access Enable)Zl2 GNDOl HZEZSH 0~FFFFh YHHXIDIX 2=

22 ROME AFEZ6IAH E 31 Vecll H&EEZH DEHRE = WE ROM2 AME6HAH = CH Vppe 875
(o]}

n

=

H

o
2

d2 T2 IS8 dEYE HAUZ 12.75V~21V A0IS] 8S AT S Z=oi =00k

L2k QIO 8031/8051/87512 E&

BHIE OIOIAZE=Z MIA 8051 DHE AtEst LSIE 28l 80312 ROMO| 8i= 0lE0I0 80512
4Kbyte ROMOILF EPROM(&EO| £&! 8751)01 LHAE On-ChipOICt. Z2HIA LHEE CMOSZ Bt%
ME Q=W '5' 52 '3 20U 'C'E 20 80CH51S22Z =2&llt. 128+«8HIES WE RAMO| /U2H
32002 okgtst mZ 2 Jisst |/O(Input/Output), 2912 16HIE EIOIH, RA=2IE Jt& 5042 2l
HEE, 1002 Serial ZE(2X&H 0l UART), 2% &Il WE, 64K HIOIEQ 22 Code HE
dliA B2t 64K HIOIESl 2% Data HEH A B2, IDLERF Power Down Modell S&E JHXl1
QUL

uVision22| =& Ot0IZS Aot UsSH 22 80l U 0 =J| Y Sg 330l a4
O 1) SOt Hgst ZZ2HMED QS22 utEsH0l § K AN =0 e JdEl 109HK Bl
b AJA=0I(V7.0 Ol&2 11I0tX) &2 ArSXetE el 0gX Z2 Pull Down B2 0tOIZ Ol
Ct. C512 Z28s 22l & [ Projectdte EE & Mgt MAT MS0Wles &&ol 0
el el e Z2IH0lIL FES 22Xl ot O €6l AFSoioF sttt) 210 2A=sol Xl
& BIGHCE Projecte 208 && &X0 BE0N 23 FENKNE DAesl JHXLD It 20
AZXsE Hah A0A AR Ked IS MES JtMG =10 HEot=<0l Z2HE Sz C512S
AtZotd EO. g=clet e LEH2E SSH2Z 2elots AE uVision2el otal Help
B2 C ZEe HELZ AN KEIL ZE208 HEHSE UEHHT
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@Flle Edit View Project Debug Peripherals Tools SYWCS Window Help =] |
ASR@| RS Ees w0000 S#E & aERE eeln
Bl G & o {T‘*{}|+@:{E|@~@‘§5§)|
(4 % | 48[ Target 1 ;I|
5] d titl nt (void) {
woi 1 = rin wol
=-33 Target | putstrlng( SeEd #2 vt @A @A A w9 Adgdo. vy j
E| a Source Group 1 putstring(" "y
] Workl,c Dutstring("\n* Target Board(001,.002.003 Test Program *" )
E| a docu putstringg tu\ e "y
utstrin mensnea
. okl bt gutstring( "You select 19200bps your RS-232c PC Port “~n~n"):
) putstring({"Push ' ¥ or H ' kevy then COHMANDs display>n"): J
woid putstrlng(char *®ztr ) < Point £74E &9
unzigned int i:
for(i=0:str[i]!="~0" 1i++) {
if(str[i]==""n'")
putbvte(0=z0a): A4 Nzla = Line Feed(S l:ﬂ";f#
. . putbyte(0=0d); A4 Dmld = Corriage Return(FA HE ZFHF )
Project Window T
else putbytei(=str[i]):
b Edit Window
bit check_pop(woid){
if(q. wvpl=q.rpi{
get char (g.buffer[q.rpl): - pop get char by check flag
q <« Increment Read Point
1f(q rp)QSIZE) q.rp=0; .~ Read ® = &5}
return (1):
éet_char=NULL; s JEHel fJed B Fa
return (0} hd
4 »
i ) Fites ||§Regs ]';Q]Books I ‘ Warkl,c | Workl.txtl
= =
Qutput Window
A1 % [P, Buita £ Gomrmand J_Find in Fiies [ |'|_I
[ |L1ogci [ [ [R/W
& 19, pVision22] AIEH(V6.1)
Ch51 8051 Jt 2= S SELZ HHHAEM FEHH H&ScIE Z221LF 80510 CHol 1=
A KtAISI X R Application 29 Z20sS 2t & U= S2S M3 == ZFEOl UL
OIIME dXILIN 2HATA= 2= W20 H=te 2o &30 ol 2ol 2120 2 A
OICt. S& &3& C512 Aot stHHME AN 32 2 =<(Project, Edit, Output)It LI2AH =10
Z0U2 H=0= File, Edit, View, Project, Debug, Peripherals, Tools, SVCS, Window, Help &2
=01 UCH.
P M2 ZZHES AEGH)| 2ol 'Project/New Project’ 1848t & Jis8h 4A T2 20| U
S Z20 ZeME /S8 YL 5 XWO S20 90 DRME 0|52 S8 #F 2X AT
HIIZH US0 A 22 2S00 X= W00l EJI% otJ =20l 8At Olats €Al &0 &
= = NE MEoHKA @& R0l K2IoHC.
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Options for Target ‘DK3200_1°

Device ]Target] Output| Listing | ©51 | 451 | BL51 Locate | BL51 Misc | Debug | Utilities |

Database: | =i
Vendort 3T Microelectronics
Device: uPSD32344 [~ Use Extended Linker (Lx51} instead of BL51
Family: MCS-61 r
[ STIOFIRT | |High speed standard 8032 core with:
1 STIOFIES 256KKE main Flash memory and 32KE secondary Flash memory,
oKE battery-backed SRAM, General purpose PLD,
[ STIOF269 In-Systern Pr?«?rammmﬁ via JTAG channel,
[ STIOF2TE USB. [2C, P, DOC, Timer/Counters, 4 channel 8-bit ADC.
3 STIOF280 2 UARTs. Supervisor with Reset In/Out, LVD, Watchdog Timer
[ STIOR163
1 STIOR16S
[ STIOR1E?
[ STIOR172

[0 STIOR2E2/272
[ uP5D32338
[ uP5D3233BY

[ nDEN AR ad

Sl F 2 | Defaults ‘

& 20. Select Device for Target(V7.05)

Ol HEiE S22 80512 MYLE Targetl MPUOI Oiol AEHSl= 'Select Device for Target'
oIl (Project WindowOllAl OIRAS QEX HES MET =0 0 =22 6 SIAMNA CHEO

& 2EA E2|1) EYE JIs0l WEZHW U= 80512 BHEGHI| oA 2HENE 20122 XHal9
TargetOll AIEdt= MPU &S2 Ad&sl Hd€6tH SO V7.058 JIE22 Acer ~ WinbondHX|l &

M 44002 SHEDJE LEE0 JA2M STAE LJPSD 7‘*XﬂaOI SSEC0 UCH ClHoIAS] Hd8 2 Y
<

—
PO YRES BAIIE

Ot& MPUJF Z2A T X £pUCHH &
tsotCh AtDJ]2l '1&:Select Device for

FE S0H=0 2S

\_‘,T) Copy Standard 8051 Startup Code to Project Folder and &dd File to Project ?

o2 |

8 21, yPSD A€ Start up Code FIHF

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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2] = |,§Q|Target 1

F Target 1

Files

Targets, Groups,

[ Seurce Group 1 Targets Groups / Add Files I

~ Group to Add:

— Available Groups:

LA PTIES Y TEE Remave Group I

g | #He |

'‘Target Groups, Files..
*.C, ».LIB, x.A51 S92

A& DHUOl S FPE

[ paye—

'Project/Targets, Groups, Files..

Ef2to 0152 a4 It

T A= 'Target1'0l2td

‘Target/Groups_Add Files'=

AN

A Ol
T AN

Ct.

T Al(Default & BAR2)E0 &

1) Documentation S
(IDE)Q 'Project Window'0lM= X
'Edit Window'HIM &ES| A

8 22. Target Groups, Files...

JOIME I
meoly =3
SISRCE

Uru OH |'uO

ol EP“O ol = B=0

rr

@
s

A

[

I

EAEAS
s9

—_

e un n
e

ol
=
Pl

o o o 2

1
1

|0

04

om Hu

on o
Jn
o
4>

ol
2
il

[w

ol

J
==

-

T
o

I

=

a
e,
righ

(.

b

»

= |0
1o

m

o 7io

0x M

H

J

$0 0¥ H1
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Options for Target ‘DK3200_1"*

Device Target | Output| Listing | C51 | 481 | BLS1 Locate | BLS1 Misc | Debug | Utities |
ST Microelectronics uPSD32344
Htal (MHz)!
Memaory Madel: |Large: variables in XDATA |
Code Rom Size:! |Large: 64K program ~| I Use On-chip ®RAM (0x0-0xFF)
Operating systern: |N0ne j
Off-chip Code memory Off-chip *data memaory
Start: Size: Start: Size:
Epram Rarn #1: |0x2000  |0x2000
Epram | [ Ramz: [ [
Epram ’— l— Ram #3: l— l—
[~ Code Banking Start: End:
Banks: [7 -] Bank Area: [J<0000 — [O:FFFF | | ™
20| el | Defaults |

& 23. Options for Target

|
SEIGHLE 2HatESHUA LR
X0l M2 0l0I2(dR)S He6tH & OIRUMAME AABS FelAE(Crystal) S
ROMIt RAMS| AIZ BiXI?t 3J1 el HL2el 22 ZHotH =0 MXAS DK32002E=
System ClockOl 36Mz2] F2|AE W nPSD3234A 808! &0l =TI UACH G2l FHE PSDsoft
OA 28 H=cdlAE JIZol0F Sth. PJQF Ol 2t0l Scl¥® o=/ 2 E208 g == &
Ol =lCt. ROM &49 otelas Ot2A AGHAL 2#gA=0 Al HEdIAIE 0B X0 A=
SHOIA LU =2 ZHE 2/0I8tC.

%> fr oo

AA SEY T2 Y™, 32 O JCH IO 2HE 2 Targetl] 2= AIES $
&6t= 'Options for Target' @2 S0W{IIAL V7.02 JIECE S M &(Tab)ol JAes= 'Target'® EL
A BEOo Xtal 2tdt K22 2 0210 2R HZ22le AIXHIXE JISole e 528 Atg2 &
&ot= &=0ICH AE2 'Project/Option for Target:--- = e

aft

HII
Ol

This item is originally designed by Conan Kim. 12 WE0IL 23 MA2 9
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Code Space (_PSEN) Data Space (_RD and _WR)
Fage X
FFFF . FFFF

Fage 0 Fage 1 Fage 2 Page 2 FPage 4 Fage 5 Fage & Fage 7

nothing mapped 50 fs1 fs2 733 fs4 35 fs6 fs7
g mapp 22K bytes uPSD | 22K bytes UPED | 32K bytes uPSD | 22K bytes uPSD | 22K bytes uPSD | 32K bytes uPSD | 32K bytes uPSD | 22K bytes uPSD

Main Flash Main Flash Main Flash Main Flash Main Flash Main Flash Main Flash Main Flash
{xdata) {xclata) (xdata) (xdata) {xclata) (xdata) {xdata) {xclata)

i

—— ! 2

song Sacantiny Fiath ! —

i

a muyera T—

f:ﬂ:;;; H;gg’h H Data Pages
gl
g | S |y e o orr
AlOT074
8 24. DK32002 Memory Map

80512 HIZ2e2ltl= A S JHXIJF JACH RAMOI diZdl= 22l 2 ROMUl alEdl=e & A
AOICH RE FE2 OE 22 Program Z90I2t2% StCh 80512 HIZ2l 292 HE HZesE
A LHERL At2g Z20= 'Small', ARE ASE ZR= 'Large'ct] sHLE EJ|0le HZ2 2E
2 D9 UoIHEY EFE AR0A MSote 32 lLargeg 1] DE JA2 0HXIRH
AlZH xdata GES 0x2000 HXIEE 20[JF 0X2000(8K)2l AJIE JIESZ 0x3FFF HXIDX At
ole HIE EUCH pPSD3234A0= 8KHIOIESl SRAMO| /ASS82 RAM 9| XDATA(RH= KEIL
A & AL0l US JR202 AM2EEs IIFEO0IXCH yPSDE WEW U&= xdata 22H01CH  OHE
AL AR HIIQE AJIE JISd FO0F &0 B Xles )] g2 HEE 2 AMSXIE 'Chip
Select Equation'? 'rs0'Q] HEYIAE HABWMNAN COE BHIZ YT PESHCE
L2 8051 KEIL =2 84 A
8051 ZZANIA CHOIM AIEE = JI280 Ha= HIE, HIOIE, /&, & FE S0 U= 22 1,
8, 16, 32HIEZ AHYHE £ QUC}. Z2=2XHOZ= HIES2 FSo=2 &Helq)| 2o H4=E Hog
e G3de8 otH &S0 il ZOHL0CH 2t g B Jol JIKAEDt A=l 0lR=2 2
2 XM&E LMot S D0 AZEZZHAC HIRe €2 & 0lE206H)] /ol WREELZ otE =

2 20[ctl) Olofiote =Lt

bit test; [/l B8 1HIE &Y, 01t 12 2t2 Jt&ICH 80512 20h~2Fh E <

unsigned char testl; // 25 = 1 HIOIEE M L0 HHXI

char test1; /] 2O HE 22l od FA0 BHXIECH (S82 F&)
// signed char : —=128 ~ +127, unsigned char : 0 ~ 255

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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signed int test2; /] 8% A= 1 BIOIES AWML 8 OfE A0l BHX
=

int test2; // signed int test?2 = signed short test?2 S

// signed int : -32768 ~ +32767, unsigned int : 0 ~ 65535
char xdata test3; // xdata S0l 1BI0IE It BHXIE CH
xdata char test3; /] 2es e 2Ch 2260 THoed Ao s =X
long data test4; [/ HENH 22 Y0l 4HI01EQ 302 22t2 SYEHL

unsigned long test4; // signed long : —2147483648 ~2147483647
// unsigned long : 0 ~4294967295
float xdata testb; // £1.175494E-38 to +1.402823E+38

HIIM &2t 22l &0 CHol ZOot2EX. HZel= WRHZ22 ARHZ2e2 U=s = U=
8051 DOE Jt& OhoIZ S WRHIZ2= dIXNAH HZ2eldt 128HI01E(8032= 256HI0IE) SFR
128HI0IE &l A 256HI0IEZ FHZUULE. RES0H= 512HI01E 2| 8051 ZUHE U= &

dejol Zo| CHotCh 80519 JIE BHIR2l 742 02 1% 8051 N2l el sla==0l

&2

A= MEH, = 128 HIOIER SFRZ &0 AUCH uPSDE 01240 HioH AYSl XSt S&ESHH =

JHEICE.

QIRH 2el= Code(Program)@t DataZ Lis=0 HEelA s W20 =t 22 64K(0~0xFFFF)

2 A8 = ULH C ZZ2JH2 1) ZMY oFH Hex W=z OtSOHE JIAHOIE =Y Xtelot

Code(Program) 22l £201 T 0t0IA0ILE AFS XSl Hah AN 2ol MEE O0IE = xdata
A0Act]  F0l= 0IEX822 Code

22l 2201 &0t DA HEXD
t

Source )=
AJ|Jt 64K, AtEst xdata BI22l2 {

b =l
64K Ol&t X 2H ot Targe ol StH Coding= dll

o @
wn
ol
4 3 =2

OF &tCt. uPSDE Z &, Program 222 25 W9 Paging Jls=2 0l2g UL
FFFFh FFFFh
64K 64K
FFh CODE XDATA
128 Byte 128 Byte
TFh
128 Byte SFR
0 Soecial oh oOh
Register Fﬂﬁgt?on Program(Code) Data
Memor
Memory Register Memory b
s N
A4 A4
L ¥ Memory 2| % Memory

18 25. 8051 Jl= MHIZcl

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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LHEM22I0lA 128HI01E=(ESS LHIot)| ol Register Memory2t D& SHCH) 4049 B XA
B8 3(0~7, 8~F, 10~17, 18~1F)2 O0|20U XD 20~2FItK= HIE HEHA IOz AIR2E
Qe 22 el BEEE2 AU AMIEX Z22t22 0|25t 30~7FNXISl data ¥<H0| UCH &
128 HIOIEZ T U= SFR(Special Function Register)2 21H(uPSDe I 0 S ®OHe
JXNAEZ RACN Ued C W2 T2 032 StHSHE KA Z0toF 8t

IPSD= SFR 90| ZEIZA A (Multiplex) JlsS F& ot fol =J1 /D PA, PB, PC, PD S
Ol PLD ¥ HMOIaI| 2ol csiop 201 M2 UCH F=IHE HXABHE WEEHSZ ID|JF DE
O Ues BN =Y AL AR BHXls & WSl Decodedl [ HP QI BHAH0| JtsolCt.
CHS2 KEILWA AFEE csiopl M H2F AMHE 0lE E20ICt,

typedef xdata struct REG_PSD_struct {// BtEAl xdata ¥ &%

unsigned char DATAIN_A; // PSD_REG_BASE +0x00
unsigned char DATAIN_B; // +0x01
unsigned char CONTROL_A; /] +0x02
unsigned char CONTROL_B; // +0x03
et
unsigned char PAGE; /] +0xEO0
unsigned char resie; // spacer
unsigned char VM; /! +0xE2
unsigned char res29[0x1d]; // spacer
} PSD_REGS:;

PSD_REGS upsd _at_ PSD_REG_ADDR; // Define PSD registers at address "csiop"(300& XI)

void write_data(unsigned char val){// 20| g T2

unsigned char pass=0x30;

upsd.CONTROL_A=val; // 300+2=302% X|

pass+=val;

upsd.DATAOUT_B=pass;
}
SFR2 3AH AZEYN HOAH, H&D |/OE HMOdte 222 % W2 U= = Js=sd <24
PO~P32 I/0 ZEQ HALNH U= dIXANAEHOICH ACC(Accumulator)= 2E H&tel ZA01 &
tt=, =20l OI8E . B= ACC2 HENW =dild=s &f2ts MEGStL Lxdiid=s UHOHXE
M&EStCh PSW=(Program Status Word) 2708 3 [ Aej ZUE LiIEtWE 92 5t0 CY,
AC, F, RS1, RS2, OV, P 50| ULt SP(Stack Point)= 24l ZIAS W =JI8t2 07h0I0 AE9

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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XNE XEoHM PUSH & NS22 SItotd POP &I®E ZA8HCh =00 St X0t LR
Ct. C PO Z KEILS OIZolA
stCt. AEH Overol HE=2 &

el 2SS 2 It ] Target= SZ ofi2t0F &Ch= Zd0ICH

DPTR(Data Pointer Register)2 8HIES2| DPH? DPLZ AN 202 GIOIE HZ2Ie 16HIE H
XS XAIE M AIZSHCH SBUFE ZESANA sS4, =ABHHE 0= CH PC(Program Count)&
T2 Mol Als HIIE XIAE I AF=6HH SFROILE WIS RAM AIXIAEH HZ2 SEFHo=z S
AM0l= 16HIE dIANAHCH Ol HAHdXNAHZ= IP, IE, TMOD, TCON, SCON, PCON 1cl1
EFOIH HIXIAEDE UCH 20101 OIF AYHGHA RE 22 212 A AH0IE(http://www.intel.com/de
sign/product.htm)2l Microcontrollers/MCS 51 microcontroller familyS &zxotH &Ct. 0/R0l= OF
012 2AHXNEN el EF2 8051 &l Data Sheetdt U222 O U2 XNAS 2 &= U2l
et 2Ck

9
o
w
—
>
1o
-
=3
n
O
2
Q
o

n

oh
0
H
rr
=

=& ttp://www.st.com/psd/'0l Y222 =AlS HIOIEAIE, A
pplication el FRAIESS2 &1 ofH =CH &0 st 22 = Hel® '"HiolA0t0l22l0H02-20
67-0700:www.bsisemicon.com) E£= ST &t=2 =2AH02-3489-0114)2 &5l T &8 s 4= U

mdefold ME&= IIRES AHEdH0L
2o A0 et AXIo ek 2= C

o oy

sfr WDCON = 0xD8; // SFR ¥<% &3
sbit SMOD_1 = WDCON"7; // 78 HIE HQ
bdata testbyte;

sbit byteO=testbyte”0; // BE& H=209| testbyte LSB

sbit byte7=testbyte”7; /] BEE B1=9| testbyte MSB

bit timeoutcheckbit; /10, 12 & JtXl gtot2 Jikl= Ha &8

unsigned int xdata secutimerinterval;  // & 8l 16HIE B4E xdata SQ0 &&
unsigned int sirentime; /[l S8 et HX2el 8801 HEEC

char xdata ramdata[6][6]; /] 2XF HHE SO, SEE 'Large'2 FOIH NS 2 xdata
unsigned char data testl; // WS 022l €9 25 gl= 1 HIOIE &%

char code test2=3; // 1 BIOIEQl DE FAS HHE D422 38 =0

unsigned code segment[4]={0xbe,0xe0,0xfe,0xf6}; // D& LAN HE &F

SAVE xdata timer_check;// SAVE StructE xdata S0l XX & A

char test3; // 1 BIOIEE ALeidt L0tM &3, Defaulte datagd S0l <« XISHCH

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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Type = g Ol

code |EZIOH(RE)M22 =IO 64KHIOIE A2 char code test;
data A WS ooldoZelol 21Xl K&, 128HI01E A&, B ==|char date test;

&8 JI/FEE AMSotK %2 JI2&H (Default) char test;

idata |[2t/& WS CIOIEMIZ2l 256HI01E AtE char idata test;
bdata [HIE XI& WS OIOIEHNIZ2l 16HI01E ALS char bdata test;
xdata |2I5 CIOIEHIZ22 = 64KHIOIE AIS char xdata test;
pdata |pageE 202 GIOIEHIR22] 2568I01E AtS char pdata test;

H 3. KEILS M2l &g

KEIL 8051 C HIMYHMNA Rl 230 AlZ2ct= FE O IR =(Keyword)= code, xdata,
pdata, data, idata, bdatadt QUCt. X ARHZ2/0 U= Code HIZel= AMEXN 238 'code'
JIKEE AMESH HEHAE XNEGHLD Firmwarelll 0lA = JIHUHE 2EGHIIE oA HREE &
MLHMNH Code BIXIE 2LOIM StES fILSHCH Codes= L 2Y (Run)sOﬂ_ 21018t Jisst
MIIE & £ QOB 2 AIEX XNE2 A220ILt Font S2 FEXME HXIZ 0/E8tCh

xdata', 'pdata’ HEOUHE AMEot= RAM HIZ22l= 0t0lZ2 2 S0 2dots E2ME EXZ M

80t o1 MIIDF IUHKRECH C Az Y T2 03 MM AMScte 222 Ha28 &2 ol

A AtBote 22 B 1cll) g S2 B NE EI2=Z 'xdata'lt MEE = UALH WHFE RAM
I

W= OZ22l= diXAH HZelel A0 Tk Arsots S80It T2 80512 WH diXIAH 3
JIJt 128HI0IEMIM = 'data’, 256(AIXIAEMNIZ2I2 128KHIOIE HEA HUAM IME2)HI0IE
M= 'idata', 2 Ol&2 CHAl 'xdata' JdelD 16HIHOIE EHSl 0x20~0x2F(128KHIOIE U EA
TEE9 00~7F)NHXIEH At2E = U= 'bit', 'bdata’ BHUHZ Lt= =+ ULt bdata= F0 HIEZ
== o]

o _l_
ZEEY = JI/FED EE2 YT OS2 HEg M 0t 2 = UAEE It ERs Ho g2
= o
o=

rl
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= 0] HI E/HI0IE =x < g2 D
bit test(void); // &2l 2lEt
bit char bdata d;// bdata &
1/ - 0~1 sbit d0=d"0;// d ¥+ LSB
sbit sbit d7=d"7;// d B+ MSB
sbit EA=0xAF; // HIE &9
signed char 8/ 1 -128 ~ +127 signed char xdata test:
sfr sfr PO=0x08;
. 8/ 1 0 ~ 255 )
unsigned char unsigned char xdata test;
enum . )
. . signed int code test=—1234;
signed int 16/ 2 -32,768 ~ +32,767 . -
) ¥ signede= Mo & &L
signed shot
sfr16
. ) sfr16 test=0xCC; // 16HIE & ¢
unsigned int 16/ 2 0 ~ 65,535 ) )
. unsigned int xdata d=0xFFFF;
unsigned shot
signed long 32/ 4 -2,147,483,648 ~ 2,147,483,647 signed long xdata test;
unsigned long 32/ 4 0 ~ 4,294,967,295 unsigned long xdata test;
float 32/ 4 +1.175494E-38 ~ +3.402823E+38 |float xdata test:
2 4. KEIL C512] OI0IH Ef
ot 2t CB1 IIY E(Keyword)
C510IlAl Ol2 S20 =10 Aot S92 Z228 HA-E [Hols H20120ILF REIOIEE I
SOl Ues HHA SLoHH AIESE = GICH CH12 UEX, A2XNE 2ot I/E= A=42
S QUCE OtcHOl KEIL C51HAM AtEdt= IRES LR E LIEHHALCE.
_at_ alien bdata bit code data idata
large pdata sbit sfr sfr16 small _task
using xdata _priority_ reentrant compact interrupt
This item is originally designed by Conan Kim. &12 LHE0ILt =€ MALL 2 80 REH2
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Options for Target Target 17

Target Output | Listing | C51 | 251

[ Select Folder for Objects... |

| BLS1 Lacate | BLS1 Misc | Debug |

Mame of Executable: |qstart

= Create Executable:  ‘Wgstart

v Debug Information

 Create Library: gstart, LIB

I~ Browse Information

|

— &fter Make

» Beep When Complete

[~ Start Debugging

I~ Run User Program #1: |

Browse,,, I

[~ Run User Pragrarm #2: |

Browse,,, I

=0l | Defaults |

= |

g 27.

0519 JI1AHN

O ZOstn A2
AEZSHA ECh Ol gt=A el

'‘Create HEX File' <& &

) BEON= 2HS O XX 2

o

=)
HEX

e o

0

B

'Debug Information’
= 20l 0el22 #GtL

Hol AA I 20AM

@

K
=

o

'Create Library'= Source File2
o At=Eot= SE&EO0ILT
=L
. UPSDJt

o B

elect Folder for Objects...
CHS ROMOI Ol&l(Porting)

£ <129 D8 ™Md MIASHA

|H
I-HJ
I
W2
o

LibraryE Bt

ol =
— —

'‘After Make'

Options for Target

2 rr

)

flo

0z 0 ¥

M| SHLZRH

J
T —

el 58

_

DE=E 2 8

QHSHXIX H=CH.

nr H

Qo

2 1o

=)

o

FA

ﬂJIO 4 Im &2
T

ol

Source g2z CHA

St 'Browser Information
/<l EH

(B

1l
o
20 flo 30

)

Chs

ol 32 'Browser Information'@ Check BoxS
OIRAQ 22X H OFJIA X ot= & RI0A S

E=2 Xt
== =

=0 O OHE C A 2AE B0le= D*O§$
2 "How to use KEIL 8051 C Compiler",
Aoy 238 0r&l F

|23 0/&(ROM Emulator)

FEH

— =]

= M

-
=)

Il

re
o e &

-

ol

|0
Qe

—
]
o}

:|:

ol
T

Flﬂl ;

E1 5l
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2| = = 6 % T % Gkstruct Ha @@ anE oer |
S B HEE
H
) =
- -
S nain function *®.
Sy * % s
un=zigned char lnda
Hedn
vold main{wvol
bit al=aaa"3: zuf
Copy
#ifdef DEBUG Paste
P1=0;
#endif Toggle Bookmark
Insert ‘#include <REGETH:"
ai=l; Go To Line
Insert/Remove Breakpoint
Enahleyimieatle Erealkmaint
Ed=0- Elear complete Eade Eaperager e

Go To Definition Of ‘init_timerd’

L

Go To Reference To ‘init_timer0"

init_timerorr,

init_gbuffexr{): s g-butfer setup
init_serial(): A< 19200Bp=s =setting
Ei=1:

Lo o

Warkl,c Warkl, txt | cyberh | Test,ini I Test.c | libtest,c |

& 28. 'Browser Information'2 Check Box

i
_>‘:
2
ol

o
N

QLMD L 2t 18 HEX Format

oIl HEX File Format2 HioIH2l ZEE ROM Writersez U=
HIOIEIE HIOIE ©Z2 & S ASCI BEZ ZHEEHC WE S0 229 16& % '09'= 0x30('0"),
0x39('9")2 Atz MSSCH TS0l MAIE #HAIRE= 0ldlE S|

=)
Nz REs SHAHE2CS ot

0

:09000F00D2A0C2A0B28080F82248
:03000000020003F8
:0C000300787FE4F6D8FD75810702000F3D
:00000001FF

:=> QI8 Hex Format2l &l2=(Record) AlZ

09-> Record? GIOIE HIOIEQ £, L= 222 Hex2 JH+E LIEIHCH 2= & 222 Ha=el
AAS LIZ2Y IS0 GHESHCH

000F-> OIOIH HIOIEE MEE ROM2 HEdHA Xl 000FhHXIE LIEHHCE.

00-> Record &4!, 010/™ OtXI2 RecordE LIEFHCE.

D2~22-> A =2 Hex Data, & HZ 0| 222 Code Memory S0 JI=8tC}.
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48-> 09+00+F0+00+D2+A0+~+F8+22°| 29| Ex(g= F&t
EtcHCH

Cptions for Target "Target 1°

Target| Output Listing | C51 | #51 | BLS! Locate | BLG1 Misc | Debug|

| Page Width: |120 _|: Page Length: |55 _|:

¥ C Compiler Listing: = 5t
[ Conditional I~ Sumbaols I~ #include Files I~ Assembly Code

I C Preprocessor Listing: ¥+ ‘

v Assembler Listing: = st Tab Space: |E _|:
¥ Conditional W Symbols Macros: |Fina| expansion anly ;[ [~ Cross Reference

I¥ Linker Listing: ‘fgstart, map
W Mernory Map ¥ Buhblic Syrmbaols ¥ Line Mumbers I~ Cross Reference
W Local Syrmbols W Comment Records W Generated Syrmbols
v Library Symbols

zo | g2 | Defauts |

18 29. Options for Target Listing

C &4 DEE ZOotY UH » st 0l MAHECEH List Y2 C 2428 HAZSEZ2 2UE 2|A
EQ MRl AFE2 2 BIONE UEIHDG. 2 g30AMde CEE 43 0120 =& =10 4
201 JACHH 'Assembly Code' =2 HEHot= HO0ICt =3 54 MO ST AIAES HIIE E(
EcJ| 2ol 2MLHE AISOIA 21 HASE2 AHZ T2 )#S ote HLA0l LUK M=
2 N2E0 B0 s&otD HAS2IteZ2E 22U e D22 LI 0EI] a0 2o
£ Q0| AlE2StCt. olXI2H A 22 AE A0H2IH oF S0t M25=0 80512 MO E ool
fIoil MAE MPUOIEZ Firmware AMXILIMIE HEE JIHHE B HIAE &2 2R 2 20
CHoH HEGSHH &olg ZRIt AI|l WHRO0ICH +lIst File2 ZZME A0 S5E C &4 =Xtot

List 2 MS0l= AtESs B

P
MAE A SWME JIScl =10 1S9 32 el A3#mEe Xl
E

ol K& B 21 Sofl
ol Ligst A =2 &= UL AL DES} & HSIF LEFH Olss= 'Listing/Conditional'2l &= &
EHZMI| HZOICH Ol 2IAE =2 MY s FHol 4AA mAN A3s HAEECE =0lotl
Ol 22 AIEE ResourceE EZe = JATE NoE BNAU oHEstCt. Listel =50t ot
= H¥s FH2e=2 HIIRMU

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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C51 COMPILER V6.12 HELLO PAGE 1 // dcdle W, A2t ULCH

C51 COMPILER V6.12, COMPILATION OF MODULE HELLO

OBJECT MODULE PLACED IN .WHELLO.OBJ

COMPILER INVOKED BY: C:WHARDWAREWKEILWCS51WBINWCS51.EXE WHELLO.C DEBUG OBJECTEXTEND CODE
stmt level source // Hello.Cel &4 2E

[x— - ————————— - - - - - - -

HELLO.C

b
Hy
in
w

O

void main (void) {

k-
5820300 -
]
NN =N
Of
I

while (1) {
P1 "= 0x01; /* Toggle P1.0 each time we print */
printf ("Hello Worldwn");  /* Print "Hello World" */
44 }
45 1 }
ASSEMBLY LISTING OF GENERATED OBJECT CODE // Assembly D& HA|
; FUNCTION main (BEGIN) /] &2 A& HD|
; SOURCE LINE # 23 /] AN DEQ
; SOURCE LINE # 29
0000 759850 MOV SCON,#050H
; SOURCE LINE # 30
0003 438920 ORL TMOD,#020H

» SOURCE LINE # 31

02
e
fon

EL
0016 120000 E LCALL  _printf /l ®F% =Xts RE MiZ2ele E2UEX, 1200002 LZ2Y 2E
; SOURCE LINE # 44
0019 80F2 SIMP ?C0001
; FUNCTION main (END) /I g2 28 ¢8

MODULE INFORMATION:  STATIC OVERLAYABLE /l 22l A8 EL

CODE SIZE = 27 === // A= && =004 HIOIE

CONSTANT SIZE = 13 -

XDATA SIZE = - —-———=

C51 COMPILATION COMPLETE. 0 WARNING(S), 0 ERROR(S) // <t olici et

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
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Options for Target ‘Target 1°

Device | Target| Output| Listing C5! | 81 | BLS! Locate | BL5! Misc | Debug | Utilties |
Preprocessor Symbals

Define: |Debug|
Undefine: |

Code Optimization
L Dl s ol | Warnings  |[Warninglevel 2 ~]
Lewvel: | 0: Constant faldin - )
9 Bits to round for float compare: |3 -

Zmphasis: |Favor size :lv I (Elkivel) zgfister CRllilig [v Interrupt vectors at address: |0x0000
-

[~ Keep variables in order

[~ Don't use absolute register accesses o Bl ARIE) ey mrametan fdes

Include | J
Paths
Misc |

Contrals

Compiler  [LARGE OPTIMIZE (0.51ZE) BROWSE DEFINE (Debug) DEEUG OBJECTEXTEND CODE NOCOND
cop;rol TABS (3)
string

ol EIE | Defaults |

18 30. Options for Target C51

'C51'2 C A E |Is &=2z LN ULH HXH2IINM 28& = 'Define' &5 DES &
22 =0/J| f8 'Code Optimization' &=1t 'Emphasis's A& JU=0 dt=s &85z L8
ot =Lt 50l 'Code Optimization'2 'Level' &= Ho=E =28 Q40| & &= 7S OtLIXIE
e Hisol SA0 USU=Z D ULz =d %%(Gettlng Start)2 2H &L 0IS0A
diEsS 022 HEGHH C &4 ZZ20H0A 28 U2 220 22222 T2 80 XHA0]
U =522 HMelsHIIE &dote dAXNUNHE 0oz MEidgt= 240l £Ch GHXI2E 2 EGE=
Compilerdt GtXl =Ch AtAl 22 AXILIHSO0l 805101 CHoll &2 21 USS=Z L2 Y2 =2
olol I HHZ FIYEot A0 O0IEN ofH 0. M= HZe S0 FHEX d=s Z2
MEZIH JJH0| 0HES HSSEHCE

X 2lJl(Preprocessor)2 Al OIHE OSSOl 2d=d 7‘U’E-IEIJIOH SciMel 2= Mot
A= 'C51/Define' =0l 'Debug'et) dH0F SHCH U/A2X REESZ F2JF ZRotCH

#ifdef Debug
P1=0xFA; // 'Debug' @S 2tUH 2AMY =0 DX 22™ Skip
#endif

-

HdHMeldl= main() WU A D2l O &+ W/AR, Z208 AH Sl HSSH ASE
= As C A2 AE XHel¥e=2 oty AL AN S8l U= AteE OFLICH '#ifdef'2 OHA
%2 #endif 22 if 22 OIS &A=I| ?Aoil AASE L #ifndef'= A0 C A0 =22 A
T S A

Xeldl g=ss #Iotkh LERS 'Waming' &€=22 ZWE & M2 10 HAIXNE Z0t2t3 XHAlol
LIEtLHEDH0 CHE &fS22 S 2S5 20 8806l ZA = MGl HAIXNE 2HEC.

K2DXl Targete S
otod EC KEILE =
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E OAl M3 Z=Ch &M 243 D JUs HIJATLR9 4AA [ AmY g FRE
Translate' OlOIZ(g&)S, Jdc2ld C AAJF o M UAS L otLhel LA 2FHICOIH WY M2
E MY & ZRIt elscez HHPE mor FmYEstn O oY @ AW 3 ots
'Project/Build Target'(f#)S M&6H{LE AA IIY MF 2OAStD 3 &t= 'Project/Rebuild all
Target Files'(E)S 22i6tH =ICt. =&l $E M2 22 'F7 E2 'E ololEs s +3deE I
2o AmYu EIE dt= A#2 St 4T 'Project/Build Target'dt 'Project/Rebuild all Target
Files'=e 2ADED} GHLIY dR= M2 %%8U1I SARAH BoY sl

TZ2HE A0 S5 AATCEH oo gledH MY F 0BJ M0l MAHZD OH51.EXE
ool SEEHN HEX ZE0F SrS G zEsHCZ 2N 23S 02l 80l Hal FHole ==
HE 0|8 A 0|82z «.Ist AU ENAMIF BH=UH X 12 Project 0|22 *.M51 Link E10A
Ot GLSOUZICH HEX 2E M4 SHS Hd9MOH Project 01822 *HEX 2EJt MHE D &I
It ¢l= OMF51(MDS ZEHIOMAM AHE) LT MHECH

CtE Applicationtiid= HEX IS ROMOUl WriterE 0183t & Cf alst=00l

&k &XI(8051 Emulator, ROM Emulator, ICE)JF CHH 0]21 1
OICt. ottt 2™ pyPSD2 JTAG Cable 'Flashlink'E Saol 2%ot1) ZHAl HIZ22lH IS ol= A

HE0 SH &2H0|dte XS =2 AO0IC

IS

. dScope

AA DEE Ol 210 ZBOY MCHH CIADZ(dScope)E QoA uPSD E= 2 2Hs SAIGHH
H0l 22 211 BreakE 20 23E # U= Simulator’2 HEXL. MS0IL 422 HLE e
SIERIN HH AZEAN ZHAHEZ2AH0IE HE)H AR X010t LMGIH AZEYUHE HA
2EE It 42 M SimulatorE OI28tCH £ &2 Application JHE2 i A0l JHEGHD
St AFE0l Marge ot= B0 H0t SIERANHZ SAI0 2S00l HHdE2 IR0 2RI 2HLs LE2
SEMHY BFo CADZ2 MM HHE [ OIs&CH It ZM2H IDE(Integrated Development
Environment)2l 8 22 (A3ZT= UWE 282 2 =+ U2 A Simulators
Debug+Scope=dScope ctil &tCt. HIIM= &HASt Applicationg CIAZEZEE 01E6tH uPSDE
Targetdt HEH CIE{HIOIA GHOF ot HESote ZEHU CHoll LIZ UL

OADZEE V7.0 HE2H 'Keil ISD51 In-System Debugger’ &=0] Z&&Z N

=0l UART(Universal Asynchronous Receiver Transmitter) FES Soll CIHZ

0l JUCH 22 EHAI0 Z2ULIEHE & £ A= &4+E EMoloF ot Al2Igl 2= d88 &3

F0{0F STt MM CARIZTE 29Y0ot)| fIoiM= 'Option for Target'(&)2 'Debug’ &=
Ct.

o Jdgxdg Z&olor &

]

210 A= 'Load Application at Startup' &= CIAZZE AIZE O XHAIS HE2IHO0oE (2210

1) Simulators AZEN 22 S&2 W UWe 802 20l AF2Y1D Emulators SIEANECZ EW e &XIQ
202 A=

[
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ol oAz FIY CUS ZR) OMF e =22 28 = UEE HE8ot=s ME0E22 VIS
HAIGHA. HEHGHAl &1 CIAZZE AHMUHE =22 LoadE FotH =L

Options for Target "DK3200_1°

Device | Target| Output| Listing | C51 | 451 | BLSI Locate | BLS! Misc Debug ]Utilities]
 Use Simulatar Setings || & {set [Keil ISD5! In-Systern Debugger ~|  Seftings
v Load Application at Startup W Go till raing) v Load &pplication at Startup I~ Go till maint)
Initialization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings

v Breakpoints W Toolbox v Breakpoints [~ Toolbox

v Watchpoints & P& v ‘Watchpoints

v Mernory Display v Mermory Display
CPU DLL: Parameter: Driver DLL: Parameter:
|SBDE].DLL | |SBDEI.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DP51.DLL |—p52 |TF‘51.DLL |—p52

=0l | 2 | Defaults |

M
=

=

18 31. ypSDe ClAZDZ A

ro
0

'Go till main()' dScopeE AI&E § C Source2 main() &+0AM Al&dtes 200122 M8 S
= 20| HOLKICH yPSDUI M= Start-up Code =0 2HHE B2 Main &2 =UHIA 2 =C
€ ZmMYSHD CADEE Mag [ 2o UEsS T2 XML HME ot HelsHl s#3s 2
=06t AICHH 'Initialization File' ES0lA 282 HEHII S0 U= IIYS BetHME 0=
AN SEotH S HEE HEE S=SaiM AIESHH D=0l Toolbox' 22 HAIECD HES o
C= 2YHS ZO2YHE &XlotH Us MASe T (x.ini)2 Fotd MIIMeE EOg J1=0] ot
LISZ AHAZOHAI L UL

£ QEZXE9 'Setting' HEZ S2H [CIAZDIZY SAISH)| st 8&d2 JIScte &30 el
S& ZEQ RTS, DTR &==2 SHt2H €0 =00t stlt. 0l S4 £&&= 19200Bps=z &t =
A0 9T HOIA SHDAF ot Targell &% Bpset =t 2 = JAEE 20 F&Est ¢tez2 [
Xl €0 U OF SHCH. Setting 22 BrR2 JAsCHY OO0 28eE &% HHWM0F ==
Z HE Heotde WR &2 0IFHMHULCH

19200BpsZ & &GH)| |18t T2 Q3o UL

T2CON = 0x34; // Use Timer 2 as baud rate generator

PCON |= 0x0C; // Set UART2 to user timer2 baud rate

timer2_baud = (65536L — ( (FREQ_OSC = 125L) / (4L *= 19200L))); // FREQ_OSC=24576kHz
RCAP2L = (timer2_baud & 0x00FF); int B

RCAP2H = (timer2_baud >> 8);
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SCON = 0x50; // enable first serial UART & receiver
SCON2 = 0x50; // enable 2nd UART

EA = 1; /] Enable global interrupt flag
ISD51 Driver Settings x
Comm Port Settings
Bort: [COMIT - RTS! [Inactive =
Baudrate: | 19200 - DTR: |Inactive -
Cache Options Code Breakpoint Options
[¢ Cache DATA (SFR) & Only use Software Breakpoints
[ Cache IDATA ¢ Prefer Hardware Breakpoints
¢ Only use Hardware Breakpoints
v Cache XDATA ¢ Only use Flash Breakpoints
Misc Options
v “erify if Application in ROM is identical to current Praject
15051 Identification
ISD51 not connected||
Ok Cancel |

8 32. 1SD51 #F &t

2Lt2h EIA/TIA-232E, RS-232C

EIA(Electronic Industries Association), TIA(Telecommunications Industry Association)2l 201 Z M
1991480l JHAE S UCHRS-232C2 A= 1969¢). EX 0= 'Interface Between Data Terminal
Equipment and Data Circuit Terminating Equipment Employing Serial Binary Data Interface'2 <
cl22 ot 'AlI2IZO0lX HIOIE 0l 2Ist DTERF DCE AMOIS] QIEHIOIA'S ZstC JtE del HA
19694E 9] E= EIA RS-232C(01& 19862l RS-232D, 1991H2| RS-232E)0 Sloff EM0IEE H
Zote 22 UHSACH HZE RS-232= L% SAIJ|(Driver) 2t 2=41D[(Receiver)2l S 2 6t U
=0 8ot gel 228 S/H5 AHHOIA A0 HE AHOIE Z0l= 156m 0I5t0ICH CCITT
T DAES] V.24/v.2810F 22 JIS X510110te JIs&Cez S840l UL Alelg S&2 23220 %
20KBps Olat &HEZE Il SHs Iot0 1 ol dioIEAdE %= EIA/TIA-530,
EIA/TIA-560, EIA/TIA-5745 A& SHCH

H

i

o
o

A= Porting Olct) ot=0 Ol X210 =22 XNR=

L= 0td A JIHOUE B2 S0l OlAots HE

Y0l gigiolH &4+5 g £=8 BoEele 0lsIt =0

ClADIZS MHE AADEES AWMLY & [ = &N oot S FRL s = U2
M BtEAl Z2IE ZE0 2101 JA0O0F &ttt O8N @S FRs 24350 2K &2 ot 1A
CZ s HdEEHIEZ e FEee FS0HE =els UM ot AHOI=S otk UAZZE
ClHet ADZo 4802 27 2 0l HM22 'd'etld X5 U= 00l2(E)S A6
st OARZE A Flils 0t0l22 43 & 2201 KEILY 29 Hix2 U8 Hs =2 A

[
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=}
a

E4dg & ClATIO 00|12 S0AM A% MM FIAHQ 20| s 'RST'(ER=E 2ZEJHES
2 Reset2 HMelote HEOD OS2 'Run'(El) HE, 12l D82 243 UK LR A
ZElle §MOZ LEtLi= X HEAIQ 'Stop'(@) HEOI UL OI0A IitAd SHAEIF OHEN H AL
0 A= 'One Step'(WS C2 & 2& L= HAS2l StLIS erels ASSHCH D2l SHaHEIF 2
S0l AN B SEAN MY 5 U= 'Step Over' (), C =2 OHXLUNKX A EHTH= 'Step Out' ()
Ol QUACH. OHXIY CiHO & otol22 HMIE /Xl 8 RIA A&5t= 'Run to Course Line'(¥3) 0]
Ct. = =0l 201X 2= 222 21elsd LRE ASote 20122 BBSHH HHMHOF SHCE.
A JHEStE A 20 HOEXIE SHE2AH oi0F ot=dl BEMELAN &2 AIEE = JUES sdEdA
o5I0F ot 23 g2 U ot JI2tg dActs J12t) 28 B2 F1 AAESE Me A
Ol & AGHCE

CIADE ASsIH HERLSUHA 292! Project WindowJt Register WindowZ HAL = G810 22
S0l LA ECh 3HHel AHtl= ZC2 =2 001201 U Ao XM= XA A
EHE & &= A= 'Project Window'2t QEZEN= AADEQ HMAEL AN CAHNH S22 2 = U
= StH0l QUCH 2F Stille YBUHE Lot ZUE EHE 4 U= 'Output Window' It U=
O Debug Command DEE TextE2 LSotH Aot XMl 2HE =HHU CIAZd0l 8Lk el
0 ote J200 Y= 'Watch/Call Stack'2 AA oMY U= Hx-U A Az AT = = QUCH O
22| A== data, code, xdata, idata, pdata Hl22] EFEs 2 = U= SFS M3
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.Fl\e Edit View Project Debug F‘erlpherals Tools SVCE Window Help =& x|
SEEE =B o e nm 0000000 FiéE & anE o el m
g EHoBRo 0 s B RBEYSEE 2|
=k ICD_=t ("Hello E ")
n |_=tIrln = o nglnner v
Registar [ Valus_| o Tinest Delay(100) /v for 100ns ZI
ICD gomy(l,2). 7 new 2 line 1 char
Ox02 LCD_=tring("www 8051 co kr"):
000 Timerl_Delay(10), -~ for llns
x40 LCD gomy(l,2). s+ new 2 line 1 char
0=00 ICD =string(” "V.s0 clear lod
g:gg title_print(); A7 uzing putstring Print function
0x01
hile{2000
0x00 got_sisplagf}:) :
dot+=§; .
000 1?(d0t>39)d0t=0, Edit
0x00
0x07 1CD (1.1} b 11 1 ch .
%07 :Lcn_g?ﬁng("ww 8051 oo kr M), Window
0x07di
CX:UXDI Pl = LedDisplay[ledCounter]
538 1CD _gozyi(l.2): 7 new 2 line 1 char
0,000 ICD putbyte(=ztoa_hi{P1l)); s« One Char Write to LCD
UIXU-'l“ LCD putbyte(=ztoa L1 (P1l)): s# One Char Write to LCD
Timer0_Delaw(500) ;. for S00ns
Pl=0=ff  off LED
if ( ++ledCounter » 13 ) LedCounter = 0
Register S for RS232 input J
- f (check <« CR{Ent heck
Window ' (Ecgfgaigl?fl,)%‘ﬁi, S neé g Tfr)lecleghar
LD _putbyte(ztoa_higet_char) ). s« One Char Write to LCD
T rmthwteixtos 1 iast charil s Ome Char Urite to TCT b
NI ;l_l
e G . Workl,c | Browse -,
:IJLoad "2NProject s SCyheia| ﬂ Address:| H ﬂ
Output Window
> ‘ Watch/Call Stack Window Memaory
ASM ASSIGH B = Window
W[ ATS[PIf ) Gommona A[4[] > [T T3 Memmory #1 £ ety #  Wermory # vy #4 7 LTS IPIT Locats
Fieady [ L8 Tl R/W
33. LA AlSH 3l0d
UPSDIt € I U= EHNEE ACIEA0IES Soll IHHOIA & F AIZdI0IHE oI <ol
CIADE 290tH o0l %at22 MEAE = YD S &5 Ml AHE 2d =10 850l
2Sotd & OADESE 2FctH =0 defl BAEE0| DX 22 Z220= Gsa A HAl
A &SI EHAH O 0l4de M= & == g st 222 HNE Ee S8 =559 =X,
PSDOl Al2lg 2YZ 203 (Isd51_U1l.0bj)0l EMEX 2US L, L= =0 (Isd51_U1.h)O0l
FAHOZ HADK AUS At & = ULH
15051 Monitor Error E|
@ There was no reply from the target systern!
Please check the following items:
- Make sure the target system is connected to the selected COM part
- Make sure the 15051 is linked to vour application
- Make sure the loaded application matches the ROM content
- Review the initialization of the seral interface (baudrate)
- The application must not disable the seral interrupt for more than 5 seconds
8 34, 2IEHHIOIA ol
CIADHES PLIH Z2082 AAE GtEAHI HAHGIH AAIZLZ 2HotHAN CHIAE & =
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U= P2 M3 =M 0l X BIHFo=Z Jjgel He2lE FI|& sStCh. ottt ottt 2H
MDS(Microprocessor Development System)Jt Qe 20 BCt CIADTE AISoI0 JHEE f SHS
Ol ZOI AUCH O2AH2 ZEE +Tot)| <ol CIADEZE HXIHA CAl BHEEHF2Z LIDJHOF ot
+8 Folse 2O 38 & S ChAl uPSDOl YA ME HAE HEXE ZE dHoF o)l
H20ICH. Ol HE £=% g0l gt= & 2401 QUIF 2RotCH O¥X %10 CADEZE 226HH
Ch2 22 HAIKIDF LD o Ol Ef2 BEQF &%0] & X 2=t

Loaded application does nat match ROM content! )
Please program vour application into the ROM of your target systern again,

18 35. HEX 2E% &4

gt A HEg=S2 A2 20=
t. 80510lK=
b A= Ol

CIAZEZNHAM 'View/Disassembly Window' &322 C HHE 20t
= A& JIs0I =2l 2F0A &, 8XI, Breakpoint s &

C 9HE 0I8BdiM 2N2IsS2 AAHGHNC B0 OetdeE HadsSclz &0l 8
0 ==

'View/Code Coverage'= &2 MBI SF BIE2 Time=S 01E5t0 &2 =g &+ ULHL
100%2 2= 42 M8 AESt 2101 1 DX Zs = 2201 AL & 5= UL
CE BIE AAE &) 2EZ Z2% DE AOIZE =00k ol HZ0 =01 A2FSHA 20 0l
JIs€ 01805t0d HH2 & §l =X 30l B2 &+ FSZHez 0Lt SHS U2AM018 S
ASE & QCt OIOIZARTRAMAS DEE &9 20| DES A LXISHCH HIZAIEQIXICH C
Az S50 A4 EXZ =& 20| 3008 &I € M & 64KBIOIES 80| &Lt

Current Mordule:. ARG - |
MUduIes/FunctlUns | Execution percentage I;I
1002 of 37 instructions, 1 condjump(s) not fu,,,

100% of 2 instructions

T2 of 36 instructions, 4 condjiurnp(s) not full,,,
100% of ¥ instructions, 1 condjurnpgs) not full,,,
100% of 2 instructions

1002 of 7 instructions, 1 condjiurmpds) not full,,,
1002 of 4 instructions, 1 condjurnpis) not full,,,
100% of 7 instructions. 1 condjurmpis) not full...
42% of Tinstructions, 1 condjurnpis) not full,,,
100% of 21 instructions, 1 condjump(s) not fu,,,
10N% nf 7 instructinns 2 condinmnd s nnt full ﬂ

see |

18 36. Disassembly 18 37. Code Coverage

Ct&2 'View/Performance Analyzer Window'2I0l Z& & &5 AER0 SE& F0(0IRAL @
EX HERSZ &4 S5) A#o U SHUM HIIE THEZ 0Ict= 210ICH A2 HRle =
Ol T2 s AlsHs [ 2st &2 FUE Al2HS LIEIHCE 4002 SE& &4 SHA =2
g AMGHH &= Timer0_Check &0t THE &0l HIoH AUE2=2 L0l ABE HE =
== A=0l 8051 Timer InterruptE 10msOFCH SHHM System Tick@=2Z & TIH I IH=2O0ICH &=
Of A2 SR SEotLA & B2 0IRAL QLEE HES +2H &,
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——————————
check_chip:
check_pop:
LCD_busy:
Timer0_Check: IIINININGGNE

=
min time: max time:  avg time:  total time: 3 count:
| | | 0457856 803
18 38. Performance Analyzer Window

0l Xl= 'View/Symbol Window's B 4=, &= S2 MEES = £ s A2 JodE 2E A4 T
S AFSE SymbolE2 &E0lg £ QUL 'X'= xdata @<, 'C'= code Y= UEHMHLD 'Name' &
S22 gL H9 0|8, el 'Type's B4 Type L= 48 LIEIEH M AFSECH 2l Al
g SNS i /2802 & £ e E2LE MBolJIE st

RS-232 ZE= & X2 otOIHHOIEM HAZ0tK PCe Target Board, €2 PC2 PCIIc
& X0 Target Board JlclE= S4&ILh det22E HRAE JIE2Z RX, TXS &0 82 XH0IE 0l
g SHotEz dz9 JUIEA (R ME) 2HE 25t ¢ Hel Sdlol= HEotkl Rotlh. s
=52 =0/J] flIoll sS4 AHO=E2 2 g Z4

MOIROR HOLOF 510 HaYa= 2
A

—_ =
ol 82 Jdet2E0t HZEH0 U

Ground 0l2 Qloff PCL}E Target2&=2 232 &=c2t0ltf ChipOl ItulE =& UJ|
H=OICt. OdchiM HZotll S ol & 22R= o8 L= $E BEo MRAS BIEA 10 A
ofioF BtCH 2l L0lEX EXHe sS4l E5I HEeX WESSE d2J1 &5 SIOIEZ A&
£ Fotl= 20| HHEZGLH Ol AE= 232 2YHe 25 2F0A ZdleY et XMelotAl &
0 BHEMSH MAILE MO1E Oet2E0 HZct= 20| gigt&st 2H0I0H

CAZEN=E ZUESF HZ CUS M Bt AEO JoAL AAIASZ 2 £ QUL A2
View/Watch & Call Window'E &E6tH Local, Watch#1, Watch#2, Call Stack2l BH4E 2

)2 & UWOA HoE BsE A2 2EE [
2 Y SSotH 2F0| JtsotEz dd9B S
= ULH HIIME=E ¢!

=
—
gdAg M E2

= Az FERI U €0 Local(XY
O

20! ot
s

<
s
=

~
=
[©)

3

(@)

2

=
=)

o
(@)

=3
i
x
i
ij
=
N
=
10
=
el
Ozt
|0
Hu
o
=
o

=
=
o

>

[oR
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S HEE £ QUASOZ Address =20 ENX ol HR2Q Hel2XE s § 2E()e=2
TEotD HEYHAE 2900 =0 Ol Hex giez2 S RASHIH 'OX'E M &4 & F 4Xtel
O =XE OIHA €29 Y HEHA 0IF2 YO0l X IS XA U2H &0 CAEY 0l &
fIE HIoHLA & 2= HEZE %E?OH/\-I 0IRAQ 2% WHES =2 Char, ASCIl, Double
S22z MEHGIH Display €410 HAECH Memory#1~#4MtKl= MZ CE HIR22 2Eo 2 X
A = UA2H Ol =22 Address &=0 C:0x300 CH DE HHO| 300HX OIFE =2 =
QUCH C= DEYY, X= xdata, |= idata 9= LIEIUHH ZE202 AlSH Z0 A2 HALD
H S8 290N dHE3H=X2 R & = QUL
~ Update x| —
B B Address-lx.DxHDDD
eione '2:0x004000; 00 0f 80 00 EA& 00 00 00 00 00 OO 00 00 00
ICD init(). [0:0x004013: 00 00 OO0 OO0 OO0 00 00 OO0 00 00 OO0 00 00 0D
- : X 02004026 [0 famim | b0 00 00 00
ICD gomyil. 1} [{:0z004039: € — s 11
g T SR inal He L Qx004040: € Ungigned |_Char on
B oo @] | B wekie [ | [0:0x00405F: ¢ Signed b nt a0
[:0x004072: 0 Lang 0o
7: 0x004085: [ 7 0o
ool i 0x004098; [ Float oo 00 00 00
00000 :0x00402B: [ Double 00 00 00 oo
[0: 0x0040BE: © : 00 00 00 0o
[T TR Locats A Wiston #1  Wekoh # - Cal Sk /. ' 0x004np1; [ Modity Memory at Xi0x004026 00 00 00 00
18 39. Watch Window 18 40. Memory Window

ClADEE AR EXIo SFHAEH ZasS =
= JI1s0l UL B 'Peripheral' 220 2% IHE
U= 'nterrupt' =1 Port0~30HXIQl EEQ| 2
QI V' EAl= 12 UEUL 8l t S t
EtH 22 Serial Mode%t SCON, SMOD &9 gt &2l & = /US2=2 =0 E= Hel

o
Hl
Im
JlOl'

SHE Lt = =

8ol ALt 'Timer/Count'= EHOIH =2 JI2HZ AMES8t= Multiplex JHE QI 80519 ZE & X AN
ot o= dXNAES 2EES t‘O:I—’F—lﬁ TZ00HA MOEO JAX EOets O &&20lA
A gte BHadg = UL £ O0IZZ2EZANS =20 et AS += A= 'Watchdog' Timer &
& 2 = UCH 0K Clock Control'2 8051 MPU2l Eg8t REES BHHer o0l 2R S
o 2 2= #ololl = = UCH
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Interrupt System Parallel Port 0 x|
Int Source | Wector | Mode [ Reg [ Ena | Pri | _PDHID 7 Bits 0
Pa.2/ng W0 000 PO FRRR R R

imer ,
P3,3/Intl 0NsH 0 0 0 i Pins: [XFF R PR MRV
Timer 1 001EH 1] 0 0
Serial Aoy, 0023H 1] il 0 Parallel Port x|
Serial Xmit, 00234 i i 0 Part 3 .
Timer/Coun x| P3: [0xFF |-|-|7|7|7|7|7|-
i i B
Mfacoum Pins: [ PRRRRRFER
|0: 13 Bit Timer/Counter =] SatialERETE] Fcrement Write poil
- — < Write Pointr}
| Timer =l —
Mode: (R
TCON: 000 Th0D: [0<00 SCON: [0x00 | SBUF: |D><DD ]
THO: |0=00 TLO: IDXDD I~ SmM2 I~ REN ch =====1
W T0Pin - TFO [~ TB& CIECR—
Couitil —Baudrate —————————— IR0, —
’78tatus: IStDD [ SMOD Tl
[T TRO [~ GATE K IMTO# Baudrate: [F27500 Al _;I |5| S ddrens: IW
|
8 41, 8051 2% EXI9 €8 LR

ZL2t PAL, GAL, PLA

PAL(Programmable Array Logic)2 0/=2 AMDAHS 0= MM PLDOI €92 AZ 0|22 e
JHel 2Z0| AND-OR Array2 AT Ues X2 AIEXIF 20 Qo 29 BHHdS BAH6HH
A28CH GAL(Generic Array Logic)2 0l= LatticeADt JHEst MM O2 XD MIID} K22

PLD(Programmable Logic Device)2 PALD} S&H0| 82 DAHADO UCH £ OR-AND Array2
AND Oigl0IE Diel DAs 2EZ T U= PALS PLA(Programmable Logic Array)etd StCF

o
)
n
o

o

o
124
=
x
=

ror
0w
£

AH 2 AHME Applicationtl &3t <
UPSDOl CHoll 21 PSDsoft el 20t
=49 XAal 550 JA00F ST OIZ A
I 328 &AHct2 HMZESHAL. uPSD_J
DTy Aneds & o3 H
(e}

IEAH 222 PApphcatlon

St Ho
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# = o

Qj

j

QJ

-

10

0%

o

i

kU
4 00 o

£
4
o

@ o ot

=
oIr
o
uon
og
ol

HI

KU e
00
ol

x
[
|
&
S
0
ol
_=
x
rr
&

re o ro =

||'

[

ol
NI
>~

- Y

b
Y
&

n om -
wJ
[m]

oo

(o M

Qj
e
gr
pal
I:U e oor o &
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-

HT
EH o
N @
oI
52 (@)
0H1 0
9'j
2
HT

o =
M
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ol el ZEXe2 WY Tip2 Mz &0 4
PSD3233(5V,128K Main, 32K Secondary Memory)E 80
ot Graphic LCDE PA, PB ZE0 12l12 LEDE P10
arget Board0l OlA 31D dScope2t Al2lg HOIE=Z
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LY

USB_D 3
DEBDr 5 R B8 v
300 Fid
==l 300
U1 bl s,
mis 20 fpeg dafn PaoDcsDA L ' —
TCK — Pt LI3ZZ P4HDDCSCL iy S ONE
O— PL2 P4Z/DOCYWETHE [T LEDTWO g
TSTAT o— P2 PPN 5z
nTERR 5:——— PC4 PaPihA] 53— Blank ol
T01—— PC5 P45/l =T OMD LED ONE -
00— P el e G e
O—— PLC? PAT Pl <, Durmimy
RXD03—22 panirim PBO [Sg—((LCD_RS e i
THDD s —g PS1THD PBI [p——44LCO_WR —
O——— Pa2/EXINTD PBZ [ —44LCO_EN -
O PR/EXINTI PB3 [Hg—(¢GLCD 082
O—=— P340 R4 [H2—C{BLCO_CST
- &Y o= pasm PBs 20
O P65 D52 FBE pr—
e woo P o pmecis pE7 290
_ELGND ouT ALt et M= passi wp— ] P01 TPOINTS
—= HTAL
457602 5 ho _?g_ﬁ’ passd y ] TP TPROINTS
o—{ P10z N
Durmimry_choch s—— D%pnm}{ HE ;l—x passld) w—{] TP TROINT §
Oz P12/R¥D1 PO1 1—<§pDurngrny_-:Iock " R4 TROINT 5
O—ei P12¢THON PO: [g—ipass pass >)—|
passd 3>—2 | prasanco pO0,ALE [0
O—g7| F18480C1 sa
] O—q | F16/ADC2 Gnd [+3
’—<<nRESEr O——— PIT/ADC3 Gnd (4
—_— _ Gnd
B meT =
e 36 PO 55 —gehvmn
C—7=— POD, 200 N o S
— CO—5e—{ PO1,AD1 PAg [ee——ivD2
- o2 pozanz Pag o8 ¢divin
o231 po3and Pog E1———2ovDa
D% PO4.A04 [ %;‘4«“\:'135
O35 P05, 205 i T
O—57— P0G, ADG pap (VD7
O— PO7.AD7 51
82 RIS e
D& ™R,CNTLD P21 A e
passil sh—e— RO.CNTLI PI2.AI0 o
passil G—=2- PSEN,CNTLE pr3.All
UPSDF2AB_TOF Pal
8 42. yPSD 32 &1
LA uPSD= WSRO0 HZe2liet St=RI00 2= PLD S0l /A OUREE 2ot &0 A
©o2 ATEFOE Link AIDID| ASHAE HSAAS Z2O0| S=a F0{0F 30 SH=RI010]
2 222 PSDsoftet M PLD &=0A £330 LED/LCDE +#Sote Z1el&2 CODE &
SO A2 N ZFIUCH el Target Boardet KEIL Compilere & AlZt Interface= Debug
oM 0 AEHS ZIS AIRD 38 HHE Sof 201 FAUC ORXZ Tool2 25D UPSDE b
fdl ot 28 e AXLOUAH =501 JAIIE et
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e
S
—
—/— DﬁéBlank
== ORT55 Ohl
—T
e e Dummy < Dummy
Siil DIP-4
5 RE R7 RO
TEATEATERTK
L1 1 1 WCCE
Ro
LEDT <X L
g v W [E0 G
UzA
R1D
1 2 D4
LEDZ 4% g = W B0 G
L5A
TaHEE , G o
LEDZ <X & T 20 E
U4,
1 , TeHCHe Ri2 06
LEDd <X g v W [E0 G
T4HC14

8 43.1/0 EXl 3252
ZZNAME S& dEiE 2] fol G-LCD 0120 LED =51 SA%X =52 HEJUU. HHEL

2= 0I2 20l X FirmwareE &46CF E8H & b UCH DIP A®IXI2 Pull Down Mg
2 4.7KZ =0 L= AFIF 5VUHIA 0.6mA O] 4&F &

5.1 PLD

PSDsoft ZZ2 18 = Quick StartilMd CIE Ui Z2XNEE Q1) J2&E 21 ZI9 0|2 &%
StAt. HIIMdE Z2HE 0|2 'scopepld'et) =0 'Define PSD Pin/Node Function' &S O
¢l 20l H™M2IotH scopepld.sum IOl MAECH AES A 22 ZWUE 2| fdiM= U3
Z0l sumIl ol LM T Chip 832 £&6tH =0 &=52 Tlok)| folA gos =220
A2 D B ACOF & Text2t ZALH.
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: scopepld

LCD_dO
GLCD_CS2
GLCD_CST
LCD_EN
LCD_WR
LCD_RS
tdo
tdi
_terr
tstat
vstby
tck
tms
USART1_Txd
USART1_Rxd

PSDsoft Express Version 7.91
PROJECT
Pin Definitions:; 1/0 RE2 8= & ™ML,

DEVICE  :uPSD3233B MCU/DSP : uPSD32XX

Peripheral I/0 mode

Peripheral I/0O mode
GP 1/O mode
GP 1/O mode
GP 1/0O mode
GP 1/O mode
GP 1/O mode
Dedicated JTAG - TDO
Dedicated JTAG - TDI
Dedicated JTAG - /TERR
Dedicated JTAG - TSTAT
SRAM standby voltage input
Dedicated JTAG — TCK
Dedicated JTAG - TMS
UART1 TxD
UART1 RxD

This item is originally designed by Conan Kim. &1° W&ol 23 ML &
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User defined nodes:; PLDE 20 Al =IO CH

par0 is not used

SEL..

par7 is not used

m
Q
c
©
=
O
>
%)
10
o
=
HU
£
/AL
o

doll = & X8 C Sourcell M= =2 SHAH oHOE

rol
Q

rsO = ((address >= *h2000) & (address <= “h3FFF));

csiop = ((address >= "h0200) & (address <= “h02FF));

fsO = ((address >= "h8000) & (address <= “hAFFF));

csboot0 = ((address >= “h0000) & (address <= “h1FFF));
csboot! = ((address >= "h2000) & (address <= "“h3FFF));
csboot?2 = ((address >= "h4000) & (address <= “h5FFF));
csboot3 = ((address >= "h6000) & (address <= “h7FFF));
psel0 = ((address >= "h0300) & (address <= "“h03FF) & (_psen));

S
~

K= B&A Z208 AZSEHUHZ ot TZ=0 PLO 2=2= Ote AW E 0l
Jl fIid= PSDsoft OI2l Project/Preference ABEL &0

HE g50 22 = JUESE oo sttt L= ZZ2ME M0IEN &SHA abl2 && =Fol&
M2 PLD2 2&E 0/=Z0t 24.576Mz 229 JelAE & 2
Skl fIst A0ICH 0l8 M ol& 22H It
SIRCH uPSDY ZNI(MIIME= PD1) SHEHN
==

HIIME PD2)E = Us S £FE = AZES

S 4m a4y
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O o2 £1 0o re

—
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// Begin user preserved declarations ===================

clk_24m_i PIN 3; "MCU CLK 24.576Mz input, Oscillator 28 /0|52 20tA
clk_12m_o PIN 1; "divided CLK 12.288M output, LS0l CtE I/OUIA OI&6tI| <ok
div0 node istype 'reg_t'; "= F2

// End user preserved declarations ===================

// Begin user preserved equations ===================

div0.clk = clk_24m_i; "Clock2 LIEtHCEH
div0.t = 1; 'T F/FE LEIHC =329
clk_12m_o = div0.fb; "Feed Back

// End user preserved equations ===================

TEXT : PLD Programming

CtS& 'Fit Design to Silicon' &2 Z&ot0d 0l EZW =S CIALE StEANH ol olag
Z=HIZ GtAF. Ol2foF 2MEHILE 23 HE9 2|AEE ofH9 &R = «PLG IHEW JI= 1
Lo 2y, LEA, Cell A8 S0l L&t Fit 2= *.FRP W0l TextZ2 JIECH

AHE StEAHZ SN Application T2 08 HEX MY S &4 MCOH 'Merge MCU Firmware
with PSD' 852 Z2&6l0d CSBOOTO H<0 HEX LI0IEW dEE L&Est OIS 'OK' GHAL TS
PC2l ZElH IZEZQ FlashlinkE &8t F JTAG 148 Z2 Targetdt SHIEH HZSHD Targetll
MAZS ON 'Execute’ HES 22I6tH EICH GIINA 2 22 X2 LHEUZE & odxe 222
ZAG FMNED T oF I MXA0AH LS SUOLE STAIL AXLICHHAH 22 otH =2
Ch. 22 AIRl2 AEH 0IEZ/UE Targetll SZ AMEI} =2 IIES LIEHWHTH

£Q
(=}
10
o
|0
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8 46. &'& Target Board

-

AMEIQ] ALY JTAG HO0I20l 2012 2& HEII0H AZE Target2 =0t BQICH LCDS LLEXE 4
| SMD LEDI} 4JH(EOtA 2O0IXl %3) A2 HZE0 YD 1 B2 2ol uyPSDIE 2
ULH =&E IIEEeS Mg ZUE 2| 2o Agilent Logic Analyzer 1672G 222 AIE5tH &t
| *OIEF [D&:Target Board &3 Ia] &H2 AlS= System Clock(24.576Mz)0l) LU=
2&(12.288Miz) & ZOICH. FIl= < 80ns0I0{ H3XFQl 20D LIgCH P1_32 AHSJI2 Eel
HE FIILst JI=0l TIIE ol el T2 UM ON AEiZ 8 ChS Port A(PA_POT all &l
3)0l A1, B2, C39 16& &t£ Xtellz2 &AL LIHXI= G-LCDAl &S E LIEHHCY.

2

r&"
Y

ol

o7
WOCER z
1N4004 us
24.576 K
J_* g ébut
12.288 = ; ner
O, sy S 1 Es
EY
s i
1 10 1 bBs
LEODI 3 + D3 5 i
sec/Div o 2 03
LCDKR i1; 80.00 ns 500 ns b ¢ 1 BB
i R aH
LCD_EM LCO RS & 2 Re'
— ] i
— :
PA_FOT ) = - | » acr | vss
— we ] wrl  LCO
LCOCS1 i 7] 10K _var
HEN h 4
2] =247 _
18 47. Target Board S 0t& 2 48. G-LCD 31255
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5.2 Code

Application 22 <ol KEIL 02 V7.02 0126t 0I10] R4S PLDY dIER/N *Hdez A
st F Port M2 200~2FF(CSIOP ¥ <) xdata G0l PEMZE HOst dXAHN HEgs =
& 5l= ApplicationS SHSQRUCH HIIME= Basic &H 281 Source Code 2l CIHZA & (M

Ot= S &8t Targetdt dScopelt CIEHIOIA Gt= YR O CHoHl S&StHCEH

ot (www . keil.com) 2L S& & i)

UPSD £ = GIEAHESZ AMEN Z&FE = 'Option for target' & .

O] St Csboot ¥A(Code FH)2 ZcHAl HZel AIE ©XIet 31 el Csiop ¥R
memory mapped /O xdata =2t= H&0ol LSS Code FE2 Bl B2 FH HIIRH
FFFFh S XIDHK Ats &8 S L.

Options for Target ‘DK3200_1°

Device Target ] Output | Listing | C51 | 451 | BLS1 Locate | BLS1 Misc | Debug | Utilities |

ST Microelectronics uPSD32344
tal (MHz): |EEREE
Mermary Model: |Larae: variables in XDATA =
Code Rom Size: |Large: 64K program ~| [ Use On-chip XRAM (0=0-04FF)
Operating system: [None |
Off-chip Code mermory Oft-chip #data memory
Start! Size: Start: Size!
Eprorn {00000 02000 Rarm #1: (02000 (w2000
Eprom Farn #2:
Epram Ram #3:
[~ Code Banking Start: End: r
Banks: Bank &rea: r

Al F | Detaults |

18 49. Option for Target

‘Memory Model' &=2 & XZAIGH0F H=0 0lR2 I8 ME Largeg W2 R0 HA-H2YE otH
=02 AU I LO0IA xdata 0IR2el FHo=2 SEotH =0 otk 98 HIRZ2lE H&EGHA
SHCH OIEH TI™H AA DEOA

i

AUZ2 L= 'C51/Code Optimization'tilA &2 022 6HO|c
xdata IIRAEE MBS ZR0F QRS Z HHXISHA =C. ‘Me

OptimizationE 022 SAX 20lE N=s22 2/F xdata EHUH B2
JeHHZ otediad € alF M) =0 FCH OlHE xdata IIRMEE A

emory Model'2 Small£& &tH
[XIAIPIR &ZEH S =2
= &E2= W0t G

0f0

bl ~lo
0
e

DEOOI A 2B
EOICHOIl 2t&A =

\;
A

el Btk FlashlinkE 0126t Target Boardel &AlAlZtez HE =
CtH 'Option for Target/Debug’ &S0HAM CSXE EF60F ot2 &4+2

b K

|__|__
%)

E 2 0d0l =JtoOF &tCt. 'KEIL ISD51 In-System Debugger'2 & &4} tartup CodeE =2d
QA ot ZFdl= CF 4 HOICH 0ol A= 'Go till main' 2 CIADZE AIE & M o =21
HZ Hlz &Y S22 BreakE Z0 =X 22 U2z A5 A &0 'Settings'=

(2 COM1 Port Jd2lld S4&l £&&= 19,200BpsZ &8 ZHA=0 Com Port 012101

S HHoHA Xt
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Options for Target ‘DK3200_1"

Device | Target| Output| Listing | C51 | #51 | BLSI Locate | BLSI Mise  Debug | Utilties |
" Use Simulator Settings &+ Use: |K9|I 15051 In-System DebuggerJ Settings
v Load Application at Startup v Go till maint) ¥ Load Application at Startup i
Initialization File: Initialization File:
Festore Debug Session Seftings Festare Debug Session Settings

v Breakpoints v Toolbox v Breakpoints [~ Toolbox

v Watchpoints & P4 v Watchpoints

v Memory Display v Meraory Display
CPU DLL: Parameter: Driver DLL: Parameter:
[58051.0LL [ |58051.0LL [
Dialag DLL: Parameter: Dialog DLL: Parameter:
|DP5LDLL |—p52 ‘TPE],DLL |—p52

=0l 2 | Defaults \

18 50. FlashlinkE Ols8 &AI2F CIH] &3

—=1 OlMlE AA BCE2 SO} BX. Q8 TZ2HE A2 OHSOlA
S e _Files S2 A2 C AA DE S WY HIMUMUA UHSOE oase
Startu3z, abl _ _
= UDsd—tindﬂ;ErhEh T E startu32.a51 Oty el 220U HHA HBE X
ups 5
e h E 3IC jsd51_ul.obj(In-System CItHA)E A& =0f QUCH 0 2
- m_ldemes || = Z2REN S22 1ge AMYY =HMNE 25 AADC
d3200, h
ﬁ%_ﬁr]nehr.h JF SICH FISIY &Y SOHHEX. 010 M2 A} =It2 A
s —ul.
g8 sbsaceh XioF =48 2401 UCH
Il=d51_U1, obj

Jg 51, Z2HE 34
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upsd_timer.c

/* STAIOIA DemoZ MBolE Mo AL
/* Timer &80t QLIHEEN CHE AIEO0l S
#include "upsd3200.h"

#include "upsd_timer.h"

#include "upsd_hardware.h"

o
>4

Ol Target BoardOl XH =& UL +/

static unsigned int idata timerO_tick; // 2HI0IE 3AJ| BH4E 7F~FF LH$ RAM &< BHXI
=
T

unsigned int timerO_value; // 20t 20tM BHXl otXIGH =22 0~7F <0 =<
static void timerO_isr (void) interrupt 1 using 1{// Bank 12 AtE&t ©Q Ei gE &9
TRO = 0; /* stop timer 0 */
TLO = (timerO_value & O0xO0FF); // 10ms EIOIH gf, 6t2l, Auto reload Ot
THO = (timerO_value >> 8); /] &
TRO = 1; /] EtOIH S& Al
timerO_tick++; // Increment global var timer_tick (number of 10ms ticks)
}
void timerQ_init (void){ // timer0E QIHEEZ AIEotI| 28t =I| FE
EA = 0; /* disable interrupts */
timerO_tick = 0;
TRO = 0; /* stop timer 0 */
TMOD &= 0xFO; /* clear timer 0 mode bits — bottom 4 bits */
TMOD |= 0x01; /* put timer 0 into 16—bit no Prescaler */
timerO_value = 0x10000 — ( ((FREQ_OSC = 5L) / 6L) — 17L);// 10ms(100hz)==J|
// FREQ_OSC= 24576k
TLO = (timerO_value & 0x00FF); THO = (timerO_value >> 8);
PTO = 1; /] =2 =C
ETO = 1; /* enable timer O interrupt */
TRO = 1 /* start timer 0 */
EA = 1; /* enable interrupts x/
}

Source : upsd_time.c

[E

SIRE= AAE 20 JTAG ZEQ R4S LIEIHC FlashlinkE Sl
t ON ¢}

]
=
)
oo
1o
—
m
)
N

Z]HZS Targettf &
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WCCS

JTAGIE-ICE Connect for uPSD
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47K R20 R21
47K% 47K 47K sy -
47K
0 47K
R23 .
o "
3 RId
LED_G 1 2
5 3 ! )
TnTﬂ'gb e : 8 < TETAT
™ T o i <nRESET
TCk 2 11 12
TOO & 1 13 14 <nTERR
£ CON142P B
WOCE
o9 u7
1 53
2 410//0 : N AN ouT =
R 3 .
D—1 1Hs8 12 1.25(1+{300/100}}=5V ThB
POVER 51 Falze
CONN JACK PR EZTT7A
I FE |
v DC cz |y - 1D0UFAEY ShiD
1D0UFABN 5D T~
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= = = 100 100
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100

g 52. JTAG/Power 3254
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unsigned int timerO_count (void){// &Et0lA Delay2 0|E35tJ| <&t &=
unsigned int t;

EA = 0; /| CIEHEEE &Al HE
t = timerOQ_tick;
EA = 1;

return(t);

—~

void timerO_delay (unsigned int count){// 2Ct H &5t Delay OIXIC CTtE FEIOl H

i
rir
»y
S

11

unsigned int start_count;
start_count = timerO_count(); /* get the start count */
while ((timerO_count() — start_count) <= count); /* wait for count "ticks" */

}

void delay_10ms() {
timer0O_delay(1);

void delay_1sec(void){// CI& AlIZt2 2tEJ| LS
timer0_delay(100);

Source : Utility

Main &== DK32002 Demo OIMOIA =2ci2t =S HE F AEIUCH M LHZ0IEZ O
3200_1_demo.COICt. O =282 Jls2 EA OtLIXet =J|38t ot £&ot= Jl2 ZE0 CHoH
Me & 2d =0 Sol e o) fdiks 0 &2 HEH MEEH=E XIE & 2Hol
=22 MDSIF QL =J| N0 Lot AMHEHLE =004 ot= AXLIOeE BHEAl =XI0t
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#include
#include
#include
#include

H#define
#define
#define

F#define

#define

#define

#define

#define
#define

"upsd_hardware.h"  // environment hardware specific defines
"upsd3200.h" // STAHUIA HMIBECH Jl&2 &t 0120 FIte
"upsd_timer.h"

"ISD51_U1.h" [/ BRI CIBdolD] ol BtEAl E8

2101 A

olo

LCD1IR PSD8xx_reg.DATAOUT_B =0x08 // 0000 1000
LCDEN  PSD8xx_reg.DATAOUT_B |=0x04 //uPSD323x Data sheet 38%
LCDDIS PSD8xx_reg.DATAOUT_B &= OxFB  //1111 1011

V]
FA

LCD2IR PSD8xx_reg.DATAOUT_B=0x10// 0001 0000
LCD1DR PSD8xx_reg.DATAOUT_B=0x09// 0000 1001
LCD2DR PSD8xx_reg.DATAOUT_B=0x11// 0001 0001

uchar unsigned char // byte2t =<

XDOT 64 // for LCD
YDOT 128 // for LCD

Source : main

This item
E O|Eok

is originally designed by Conan Kim. @12 W&E0ILI 272 A2 &2 &0l
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void delay(unsigned int i);

void write_datal(unsigned char val);

void write_data2(unsigned char val);

void pixel_x_y(unsigned char x, unsigned char y, unsigned char val);
void lcd_clear(void);

void display_on(void);

void Zaddress(unsigned char dsl);

void put_chari6(unsigned char x, unsigned char y, unsigned char value);
void put_string16(unsigned char x, unsigned char y, unsigned char *str);
void put_char8(unsigned char x, unsigned char y, unsigned char value);
void put_string8(unsigned char x, unsigned char y, unsigned char *str);

PSD_REGS xdata PSD8xx_reg _at_ PSD_REG_ADDR; //"csiop" ¥l =AM &, xdata S
unsigned char idata msg_buff[20]; // 0iJIM= 20l SAS

unsigned char idata i;

unsigned char dip;

unsigned char idata d;

char code font123_16[10][22] = {// Font
0x0f,0xe0,0x3f,0xf8,0x70,0x1c,0xc0,0x06,0x80,0x02,0x80,//0
0x02,0xc0,0x06,0x70,0x1¢c,0x3f,0xf8,0x0f,0xe0,0x00,0x00,
0x00,0x00,0x00,0x00,0x20,0x00,0x20,0x00,0xff,0xfe, 0xff,//1

=zct

=)
0x3e,0x18,0x7f,0x1c,0xc1,0x86,0x80,0x82,0x80,0x82,0x80,//9
0x82,0xc1,0x86,0x7f,0xfc,0x3f,0xf8,0x00,0x00,0x00,0x00

Y

Source : main_Al=
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char code font_ABC16[26][22]={
0x00, 0x0e, 0x00, Oxfe, 0x07, OxfO, Ox3f, 0x40, 0xf8, 0x40, 0xf8, //A
0x40, 0x3f, 0x40, 0x07, 0xf0, 0x00, Oxfe, 0x00, Ox0Oe, 0x00, 0x00,

=zct

=)

0x80, 0x02, 0x80, 0x0e, 0x80, 0x3e, 0x80, 0xf2, 0x83, 0xc2, 0x8f, //Z
0x02, Oxbc, 0x02, 0xf0, 0x02, 0xcO, 0x02, 0x80, 0x02, 0x00, 0x00

b

char code font8[100][7]1={

0x00,0x00,0x00,0x00,0x00,0x00,0x00,

E

0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x7c,0x82,0x82,0x82,0x7c,0x00,//0

=zt

=)
0x82,0x86,0x8a,0x92,0xa2,0xc2,0x00,//Z
Y

A

Source : main_Al=
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void main (void) {

unsigned int timer2_baud;

unsigned char idata idataval; // idata A& &
unsigned char data dataval; // Wi RAM &
unsigned char xdata xdataval; // xdata A& &

// UART &%, Targetdt ClHA S&l £& &%
T2CON = 0x34; // Use Timer 2 as baud rate generator
PCON |= 0x0C; // Set UART2 to user timer2 baud rate
timer2_baud = (65536L - ( (FREQ_OSC * 125L) / (4L * 19200L)));
RCAP2L = (timer2_baud & Ox00FF);// S4&I =% 19200bps
RCAP2H = (timer2_baud >> 8);

SCON = 0x50; // enable first serial UART & receiver
SCON2 = 0x50; // enable 2nd UARTt

EA = 1; // Enable global interrupt flag
timer0_init(); // initialize timer0 interrupt

PSD8xx_reg.OUTENABLE_A=0xFF;// enable PA;
PSD8xx_reg.DIRECTION_A=0xFF;// output PA
PSD8xx_reg.OUTENABLE_B=0xFF:// enable PB:
PSD8xx_reg.DIRECTION_B=0xFF;// output PA

Zaddress(0);// G-LCD =J|&t
WDKEY=0x55;// Disable WDT
display_on();// On Display
Icd_clear();// must be initial
PSD8xx_reg.OMCMASK_AB = 0xF0; // Mask off upper nibble of Output MacroCell register.
// This allows writing a byte to OMC register to load
// 4-bit initial count to down-counter in PLD without
// disturbing the upper 4-bits of OMC register
PSD8xx_reg.OMC_AB = 0x08; // Load initial count of eight into down-counter in PLD.
// This 4-Dbit counter will pulse pin PB4 each time 8 counts of
// 8032 ALE pulses occur per logic equations. See App Note AN1560.
while (TRUE){ // Main demo loop, 28 FX
ISDcheck(); // 0 REI0| AUO0I0F In-system CIH 0l IHSBICH
dip=P4; /] DIP ARAX A
dip &=0x07; // 0tA32 Hel

P1_3=0FF:// for trigger
idataval=0xA1;
dataval=0xB2;
xdataval=0xC3;
P1_3=0N;// for trigger
PSD8xx_reg.DATAOUT_A=idataval;
PSD8xx_reg.DATAOUT_A=dataval;
PSD8xx_reg.DATAOUT_A=xdataval;
}
} // End main

Source : main_AHl=

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
2 0|8 = UsLICh £353| : http://www.icbank.com/community/conan 59



void delay(unsigned int 1) {//AI2t X<
while(i——);

void write_datal(unsigned char val){
LCD1DR;
LCDEN;
delay(1);
PSD8xx_reg.DATAOUT_A=val;
LCDDIS;

void write_data2(uchar val){
LCD2DR;
LCDEN;
delay(1);
PSD8xx_reg.DATAOUT_A=val;
LCDDIS;

Source : main_AHl=
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void pixel_x_y(unsigned char x, unsigned char y, uchar val){

if(y>127) y = 127;

if(x>7) x = 7;

if (y <=68) {
LCD1IR; //ICSIG YA x&2HE &8
LCDEN;
delay(1);
PSD8xx_reg.DATAOUT_A=(0xb8 + x);
LCDDIS;
LCD1IR; //ICSTEA0AN yRE &3
LCDEN;
delay(1);
PSD8xx_reg.DATAOUT_A=(0x40 + vy);
LCDDIS;
write_datal(val);

}

if (y >63) {
LCD2IR; //CS2G A x2HE &AF
LCDEN;
delay(1);
PSD8xx_reg.DATAOUT_A=(0xb8 + x);
LCDDIS;
LCD2IR; //CS2E A yEHE &F
LCDEN;
delay(1);
PSD8xx_reg.DATAOUT_A=(0x40 + y—-64);
LCDDIS;
write_data?2(val);

4

void display_on(void){// for initial
LCD2IR;  //CS2¥ S Display ON

LCDEN;

delay(1);
PSD8xx_reg.DATAOUT_A=0x3f;

LCDDIS;

delay(1); /[/BE Xl A2tSot T
LCD1IR;  //CS1E A E Display ON
LCDEN;

delay(1);
PSD8xx_reg.DATAOUT_A=0x3f;

LCDDIS;

delay(1); /[/BE Xl Al2tSot T

//CS1E 92l &8 & ZEN DATAMD]

//CS1E ol dAE IEU DATAMD]

Source : main_AHl=

This item is originally designed by Conan Kim. 12 WE0IL 23 MA2 9
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void Zaddress(uchar dsl){// for initial,

char i;

= 0xcO + dsl;

LCD2IR; //CS2¥ %2 Zaddress& &
LCDEN;

delay(1);

PSD8xx_reg.DATAOUT_A=i;

LCDDIS;

delay(1); [/BE8Xel Al2tset D]
LCD1IR; //CS1Y A2 Zaddress& &
LCDEN;

delay(1);

PSD8xx_reg.DATAOUT_A=i;

LCDDIS;

delay(1); [/BEXel Al2tset tiD|

void Icd_clear(void){// must be initial

int i, j;
0;iKYDOT:i++) //i->y & HE
=0;j<8;j++) pixel_x_y(j,i,0x00);

for (i=
for (j

void put_char8(uchar x, uchar y, uchar value){

[/]=>xEHH

typical 0, other value is 0,1,2,3

rr
0
n
o

,DATA

char i //for 28 g H=
char *tmp_ptr; //font2l datadt Ye RS LAFI| |As HE

= 127-x; //font2] X HE= LCOUWERS ZE=s CEI] 20 HE
value —= 0x20; //font data2l indexE ¢t HE

tmp_ptr = font8[value]:

HOl fontE &£

i,*tmp_ptr++);

for(i=0; i<7;
pixel_x_yly , x—

i++) //8EE o

void put_string8(uchar x, uchar y, uchar =str){
while(*str){  //2X-E 0l NULLBLOI UST DX
put_char8(x ,y,*str++);
X+=7;

Source

main_Hl =

This item is originally designed by Conan Kim. &1
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ML= HEXL StAtsEeZ AAHE0 8= A0l CHZ OIYCH MsS &3 HEZS W KA oAl
Oz A2l =0 22U OHAWAME Al2H0l 256t ZE=AHINK ot ZRIt E FEet 0t
S0 SO A4 MIF UULCH EHs SH29| Al2tY S6tH CHAN &Yoles 2X380=
Oledd HEXI D= & EHSAKXL M2 T2 JH0ILE 832 2ol=0 E20H S0 E2 Al2t2
SH ECh PCo &2 AZERN D2l 00IazE2MAL E1d01&E= ToolE 2tHoHL] A=
OZ 2OtA diFeE H2=Z JSGEX R 2Adl=0 X L2 SFS HL XA oA =I| M=
Ol Ct.
UPSD 323301 M= AE8E PCBE MHAIF M8 USH ZZ2082 0SS M E4& sH0| ZCH
b BEE01 2D S&ES HEF= 20| MAACH Ol TIAIEl J1E2 IHE= EHXIoH0F &4 S&0I
Sl= ORIl ™ol TIAS Mo 2s&E= ZE0] MH=d CHA0l & &0le J1901 UCH STALS
AMXILIHOA =12 =S &elol 2L usBe '-' X0 4.7K H&22 Full up2 oi F=0U0¢F
Floating &l Xl 20t 3A4SZE EHl= A= LU=0 USBE A H=Z AIEcHA 20t 2 HE HZE
ol Hot &2 X X, Oeld WDT(Watch Dog Timer)& &&dol =X 20t I =0/Z= Reset@
2 d380le Hels&aotIl = ML
WILE
o
s WECCS
L ot vee (8 BL3 j_ﬁm
104 2y e 12 104 _—ll:m
4 B =
T & BCE C+ W T |ecs
—12 —_
O%g_;: 104 3 . sno L2 104
o—H—x L Winomr 7w <D0
o s + RIIN R1OUT (3 £ RHOD
o—r ¥ " T2OUT TN [
N *—2 1 RIIN RIOUT [F—
LARTD
A1 = 5T232C SMD =
UART Interface
WCCUSH
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Kt
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R4 % R1S
47K
s 3y USED 100 ;1D4EDN1
B | Huweus
USB_D+ . UEB_D+ i B;
R15 100 T | GhD
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18 53. UART/USB 3l2&3
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Watchdog Timer

FOE 2401 HoH& Al Lo 2R =XE EE6t= EIOIH EXI. OIS S0 T3l 0l
ZXIGH| <ol EIOIHE AXIcHD FAFO A0 Z2 0| FIHez 4AXIE EHoIHo LES
ASE JIGH EFOICHOIA 2lAl AlSOF LMEHA $ES &t ZZ2 (B8 RS2 E I
CHOIA FOIHCZ ASE LMo =X Z2H Watchdog Timer= 2FE EHHGIN 24l ASE &
M OO 2AZ2E=ZHA S2 AIAEE =DI&H8HCH Watchdog2 &2 Xdle 28 WESLD JUs o
ol =82 Zosttd JHUH ASete B2 =X 22%H T2 )38 2A&ol=e ZZMAME Dogel
= Timerdt SHHEICtD Mot O HIIM dls= FIE2Z Timer®iH M3 = A0 HI
FIHCZ B2E £ UKL EOIHIL #HSES oI HOl MS(BEE S/2H 322 24850 U
OCDZ2 AMS= YAl ZX MU)E Jtofior StCt. FirmwarefilAd= AIAEO0 HIEANCZ R 2 X
ol XL EE(Holt) SIAZS 1 WatchdogE 01&, ResetE AAZ = AMAHES As22 XD
3t & [ AL=2StCH OHOIR2ZEZMAM=E WRH =22 D F/F S22 0IR0HMH 20l 2o S35t
ot L2 = UCH ARe L0IALF T2 222 Q150 Program Count 22 EOIH XIF
Aot Hold 222 0 U8 AS Jieldl® ResetOl DI U= #AH LKA 2=C SHERAN
SAD ATEY N Az 22 & 2 ULL

& olLe CIHZS HEAH CtE 212 128x64 Dots2 el LCD(PowertipAtel PG-12864A)S =+
= & [ Chip Select2l XIAHAIZH0] 20t HaH0 &5 22 =+ UAU=0 A ME= High Holding

TimeOl 450ns O|A0l0{0F SHCEH. Chs2l XS Agilent Logic Analyzer 1672GZ Target EES WM
FES MS0ICH HIIM 2F2 ¢s= LCOO 8% = ZEZM uPSD2l PB Porttl HZd =4
Ct. LCO_EN &&= PB2 ZEN HAZdH =12 High 2 i Enable0l SI&S HFMH H8E= W
ANl= 0x400~0x40FF, 1c2li) LCD_RSDI, LCDR-W, LCDCS1, LCDCS2 dls= 228 A0, A1, A2,
A3Z2 Lt LCD_EN 4lIS 2 GLCDE +=ot)l oM =4 450ns= Z/HOF ofXIgH SEE gt
246ns0|Ct. Ol gt=2 sclJ| fIolA Address HEOUA EEZ XEGH MZ0l 2Y M [¢) Al
2 10ns O|A0IH E2=2 AH= RUtolCh LCDO &S gt2 0x410/0 ASCIel IS2X A
o= Lt
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AL 2= 7 =) SEHeE 8=

25, ZLolH 0.1,

Type, St 2 A, BHE Not (type),++,——,~,!

A= HARXE *,/,%,+,— =2 =0

HE #ZE <L >>

Hlw ™ AERE <,L<=,>>=1===

HIE &R &1

=cl HALXE &&, | fHE? LU

CHel ol AFTE '?:,A=,+|=,—=,*=,/=,<<=,>>=,&=,%
uPSDOl &2 JIXIJF Y= |dcte Z2#S EMot)|l <ol PSDsoftE 0/256t0 £22s 2456t
1D ALt Hed=elE 018otH ApplicationsS &4&gt F 0l Target Board0Oll Porting, =&3ot1
LFTE LAHGSIH UAl StEAHUL Z20dE TSt 0lAlstn CHAl D201 Sl= EdAIHZ2 0
DEE J|I=cte L2 0L 20l E0t? Of0t HIOIHAIEE 212 2t22 otclet] M6ttt O
Ol Ol OlAGH= AlZt0l 23 JHEXZE St AYst QILHE 22 ot &8t AA AEHUIAM CIH
20l oelg Zd2= 8 %2 ZUAQ Al2H0l ZR06tHl €Ch 018 O JHdst 2401 UACHH
Target Board?t Al2lg HOIEE2 HZLO uPSDO UWE AEIS ZEOIHA AAN EF BreaksS
Z0 X AYMES LH=E0tHA LNeSH HIR2el/#Hae ez s & £ JAsd 0120
In-System DebuggingOlet) StCt. Z8F &EZ56tH 80322 MDS(Micro Development System)Lt
ICE(In—Circuit Emulator) 222 SIIE & % UCH
OIZH CIEHOIADL EI| RdhME Z2HEN In-System ObjectE €1 AA TZ )&l 2
olE I s+E AZGID Mo &0le FIXH2Z LoopE A EGHH ISDcheck(); &+E 20
F0{0F StCH HBOZE= UART ZE & JHE CIHZ 0 MOF ot22 SAI0 AIE5t=s BEE0l= =0t
S0otCt
AADEE Target2 =0 ZESH F KEIL FT 242 dScope(HAM EBI|2Y) 0l0|122 F29 &
Z oicto] X SO SIF ofHA I8 AT otsd & otg FReE 2222 el T2
N HAH 2FRE HESHZ HietCh Alelg AHO0I=S2 ERIZE2 19200bpse =&2 CIEHHO0IA
OI2 2 HH0l= Z0l= 2l ULoHA L2H dMFe HAZ2 9md FL0 2-3, 3-2, 5-582 M=Z2
dZel ZEZ O JCNO0F BHCH delld MXe A8 BEEQ T2 e 24,576 S22 &
o ALB=z ot CtE0HH 23N T 3E 20| HEW FHET
Ch3ol otH2 FAER Targetdt A& s FU 2AITE dip=P4;0l EXE Z0H =10 'Run’ &
CtE & JHel YHOUE A8 & 5 U2 &2 2A0ICh EU CPUL UF AEt QEZN A4
DTE el EOINS CHYEE RULIH &S ot U222 Bl AERIF ERIC dip Bles
DPTR HXIZ2 #QI5tH 203d HXICIH Gtetel B2l AER0UA SLoHH =22 2 P4HN =

[
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HE & A28 & = UL StEANHSY EAAX 2t SLGHA 2£0tM xdata S A

I DK3200_1 - Hision2 - [D:#HardwareWPSDWupsdWRrogramWDscope_CodeWDK3200_1 _demo.cl =(=E3
E) Eile Edit Yiew Project Debug Flash Peripherals Tools SVCS MWindow Help _ = ﬁ
== Ab Y init_serial_TISDSTIRNEAN * WHV- =< Sl Y U R )

RElO®B PO 0 v BEY S EE »
i
- S uPSD_FUM_Channel 8bit{0.1i): S PWMCON = 0=8F, PWHO, and duty varies j
Register | Value | o uPSD_PUM_Varisble 8bit(Dxf0 0x10): // (Input: PUM _Period. PVM PulssWidth) +
= e ad 1. = _PCh ATy T, A0 - = A AT o1, homal 1
—‘
o [ x
Timer/Counter 2
<msg] [7 1M Iounl il . Int Source | Vector | Mode | Reg | Ena | Pri |
o prin) Mode: |T|mer. Baud Rate Gen, ﬁ—gzﬂnntn DDDDDDBSH 1] 8 ? ?
del 0 imer
=laf | TecoN: [B:38 :fg%# p3 oo o 0 2
s f t t ' Imer
oS T2 JOxFFFS  CP/RL2#| | Serial Fev, D023 a1 D
-] Bdip=F4: RCaP?: [0=FEDE I EXENZ Serial Xmit, 0023H 1 1 0
Hip &=0%07; 170 IRCI Tirner 2 002BH 0 0 0
v TCLK P1.1/T2EX 00BH 0 0 o0
P1_3=0FF:. il || M TeEX |17 TR 1 & Rojk
idataval=0=Aal; v T2 Pin [~ ExF2
dataval=0=E2;
D00 ®dataval=0=C3;
Eéﬁg=0N:// Eg%ééﬁ%qge;‘d L Selected Interrupt
EE_Tredg. _A=1datawval; .
PSDBxx_reg. DATAOUT A=dataval: o EAL | 0 [ HED i
4
== |
Biries .. [Ws. | B Startu32. 51| B upsd-tim... E1DK3200_1_,.,[B) GLCD-F... [EUPSDHA.[E) UPSDR.. |@ Disasse... |[fBrowse -..]
|| address: [x:203dn 2| |5{[ Name Value
tirmer?2_baud I
®:0x00203D: FF DC 3F D9 51 05 62 idataval ]
®:0x002044: FO 04 Bl E6 14 23 0B dataval 0xB2
3 :0x00204B: 98 77 44 AF FB 73 SC ndataval 0=C3
5{:0x002052: 23 EC 4D BD 37 25 BE ~|
b [ M Memory #1 A Memory #2  Wemory #5 ) Mem [T TP Locals £ wistch #1 b Wiatch #2 b, Call Stack £
Feady L:431 C:1 R/ W

18 55. dScope®l Target Board =& In-System && 3™

PSD8xx_reg.DATAOUT_A=idataval;// idata BH4=& 204h H X0 JIS
PSD8xx_reg.DATAOUT_A=dataval;// data B1%=E 204h B X0 JIS
PSD8xx_reg.DATAOUT_A=xdataval;// xdata B 204h HXI0 JIS

PSD8xx_reg.DATAOUT_A H == 'PSD Module Register', Csiopdll XIAE 0~FF2 HZel FAE +
LAl Offsete2 &6t F 0IEE L. PSDsoftOll M Csiopll A& HXIE 20022 Il 20 AZE
E Data out diXIAHE 4B 0122 200+40t 0 HEHA FER0UAM X:0x2048H F AEH3H
HA SR XS 2E s 2= QCH OlAE 20| 2HEGHH CIADIZQ EFNEEQ HYEOIS

=0 SAl XL Aot D =EotHA sHE Know HowE ZHoioF & A0ICH

o
_

X

6. «PSD323x

8032 Z OOl JlEtS = 8HIE ZZ M AN PLD(Programmable Logic Device)2t Fleshtil22IE &tst
2 22 UPSDE Package®t & 21D G221 AFOIX0 et Chest =2FJ1F QL IIA = Data
Sheettl Y= WS S0l 2ol 8=10 Hoist 220 HollA, Sol 8032 202t CHE 2201 CiaH

N ST B12CH
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HPSD323x Al2l=2| JI& 2 E3A2 JTAGS 0|86l Exds 222 & £ = AHd AH0ICH o
JI0 UsBeH 3.3V, 5Vl %&OI JbsatD 1°C, PWM, ADBIED| S0l QUCt= 242 M 22
Firmware A XILIGOHAH= 20t0I2tD & £ UL
H 3 Main/ Sec Flash SRAM Cell | USB | Vcc | ZlH 2 | & £
uPSD3234A-40 O 5V 40Mz 52/80
2Mb/256Kb
uPSD3234BV-24 64Kb 16 X 3V 24Miz 80
uPSD3233B-40 X 5V 40Miz 52/80
1Mb/256Kb
uPSD3233BV-24 X 3V 24MHz 52/80

H 9. uPSD 323x Alel= ClBtolA BF(2003E =bh)

02l Y8l HEdla 32t g9% J|E29 8051lt= e A8 BOoICh. X2 32KBI0IE

Second ScAIUIEZEl= 8KA csboot0~32 LH+=UHM UL Main ScHAIL 2O 256K= fsO0~72 8

JHel Paging@ = 32KA 8IHZ LH=O0M QUCH IJt24d 252 WS 22l 0~7FH XK= KEILO

N data IIREE AMEdte IA0/1] 80~FFItXl= idata, 112l 80~FF2 SFR(Special Function

Register)2] 2922 LIE 4 QUCH SFR g9 Zz )¢ & [ 20| =X 21 KEIL 2T 0l

N H3&es slEme KEILEXIZZ\C51 \INC\ST \upsd.h'0il 0I0] AL U222 OUHZ At
g

ZotH ECH SFR2 JI=2 8032 DO HloH STAMIA =Jt2 g 220 A U2ST 2 AIZ2HH
HRE 1 Z2EJt 2ot LEXF2 LHA RAM HIZ2l 92 KEILS II¥E xdataE ALE6H
O 220 Tets 2ol I/O(Memory Mapped 1/0) BXIE HZoiE &0 DM U= HR
clel FJl= &2 Byte =RI0ICH
TMAIN
FLASH
EXT. RAM
EXT. RAM
INT.RAM  SFR (DDC)
FF FFFF
SECONDARY
FLASH Indirect Direct
126KB IAddressing IAddrassing 256B 8KB
OR - —
TF
32KB 256KB Indirect
or
Direct
laddressing
0 FFOD
| | | | | |
Flash Memory Space Internal RAM Space External RAM Space
(256 Bytes) (MOVX)

& 56. yPSD 323x Address, Memory map

323x0] LR 22T S 20 Q0| LB X2 T2NA DO 805101 HEet BH2 ARE 2 2
S =20l EC 01S AXNAHS MOIGH| RAHAES Di2IE OFZXIBH 1012 &Xoh)| 9B Heo
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=0l WOl MOD & & UCH LEE J|Eo| 8032FBE Port0~4THKI, PSDOI U= PortA~DIHX
SHAM EEQE oF 72042 moz RYECH EE= Multiplex 1/02 & JHe TN K JHXQ JlsS
HeMOoR ASE 4 AT 50 TR0 o6 st SHS Mel/=3g 4 ACh

HE 22X FAEZ2 JI&2 51 ZOOIXIL olHtl= PSD E=20ICH STHAME 018 CAl S22
LHs2! 3 X2 PLD(Programmable Logic Device)E221 USB S92 CIHIOI AN CHoll &&otH 8051

|
AXLIoetH fuHg 0|2t BEEICH

__ | Port 3, UART, Pot1, Timersand | PotaPwm | pedicated
Intr, Timers 1£C 2nd UART and ADC and DOC l_I?SE'lC;iﬁs
3 I 1 ] [
[ Port? ] [ Portl ] ! r
5052Core || 120 -
4 DoG USB )
2 UART | 3 Timer/ | Channel : 5 M wi 256 Byte & Reset Logic
bl Counters ADC Channels | SRAM | Transceiver LVD & WDT
[[Interrupt | [256 Byle SRANM] 3
MCU MODULE
: i Port 0, 2
<, B03Z Internal Bus _ Bl
AD-A1E
RO PSEN po-pF |Reset
WRALE
PSD MODULE

Page Register | | 1Mb or 2Mb s~2n?nK|t1| B4Kb Bus
Decode PLD Main Flash Econdary SRAM Interface

Flash
| I

4 FSD Iniernal Bus >

JTAG 18P CPLD - 16 MACROCELLS O
b
potc, M | _
e o [HPort A& B, PLOM port D edicated
JTAG, PLD 1o [ B, PLDEY P !
and GPIO W0 and GPIO GPRIO Pins

8 57. 323x 808 LHS Block

169H2 Macrocell2 F/FOl cHE &= RS2 16010t UCH MA= HIE S22 HIZel Cell2 2lAIGH
10 AP EHCH.

CISe ClEHEEW st AMECIH 2XoHH FIEN =<1 X HIPDE so%20
P(Interrupt Priority) 2t 1E(Interrupt Enable)Jt IPA, IEAZ MZ0l & TIUCH Ol8fol H X2
2 otl= Idle 222 LHRE22 dXISt Power-Down 2EJ1 QUCH

iy
0lo
=
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INT 012 2422 | IE, IEA(Enable) | IP, IPA(=S) Vector(h) H D
INT 0 0, == | IE:0, EXO IP:0, PX0 03
USART(2nd) 1 IEA:4, ES2 IPA:4, PS2 48
Timer 0 2 IE:1, ETO IP:1, PTO B
1’C 3 IEA:1, EI2C IPA:1, PI2C 43
IE:A8h
INT 1 4 IE:2, EX1 IP:2, PX1 13 IEA:A7h
DDC 5 IEA:7, EDDC IPA:7, PDDC 3B IP:B8h
: IPA:B7h
Timer 1 6 IE:3, ETH IP:3, PTH 1B
usB 7 IEA:0, EUSB IPA:0, PUSB 33
USART(1st) 8 IE:4, ES IP:4, PS 23
Timer 2+EXF2 | 9, &S | IE:5, ET2 IP:5, PT2 o8
E 10. yPSD Interrupt
UARTE otLIDF D1 S0 S0 s JI2 SX2 803292 2 X0 Bps(Bit per Sec)s 242+9
SHIL QUCH 1SS M AIAE 22 J0MLE A2 P2 2ots S8l 55 «© £ J|tst

=
Jl O8Il WM=20ICt. USBOIA AlEdt= 36ME AISE ZR= MaXl R& S4& 0led(Spacing
Error)Jt M2 +& A2 = AIS3| Defoior & H0ICH

SH2E 12 E2 AMAEUA AMESHH H2Z 012 HIELZ S 22 S4 & HaA D Al
AH 22 FAot=E A2 Mz BACH USBE LHOHA £US ER0= =20 =W+E AESH=
20l 2EtNO|22 0|8 FICH F#NHoZ 222 OSC(Oscillator) £= Crystal 25 A+& 0|l
o It HELE FUST 20 DIt S0l A0 AIAES AH| MEE DHAF SIS

2]L[0D
CO32F12¥ A ~E] FEHF 31 =Bps

HIAIE THelXIAEISl gtE Fots SA0IA THS 8HIE g0l FFhIE & FHOl 022 2 I AEHEE
Jf 2o S22 MODE Egdt =42 g0l E==Jt ZIO0F &L =0& S AIAE S=0
Ne S 501 NEE 2o =0 Us2 222 sS4 SZ0lM E3i22 s = Us AILAE
S&= 78 A0ICh 2l UHA S& 2== O0IEH AEN =S=2 SH Aol €850 A

9600Bps : 11.0592Miz, 22.1184Mz, 25.8048Mz, 29.4912Mz, 33.1776Mz, 36.864Mz, 40.5504Mz
19200Bps : 22.1184Miz, 29.4912Mz, 36.864Mi

38400Bps : 29.4912Miz, 44.2368Mi

57600Bps : 22.1184Miz

ADC(Analog Digital Covert)= ACHO~3MtXl 4742 IHEO0l /YD MUXO 2lsH HM2lECh AD B1&HD|

This item is originally designed by Conan Kim. &12 WEZ0ILI 272 M2 2 80 FEH2
Z 0ol = sUth. £353| : http://www.icbank.com/community/conan 70



= 28 6z AD BE|0l 2= F= N2 HUMAS [ 10.67us2 HEAZS
& Sample & Hold 220 Otg2 &MY0l S=ol SHEEKX &

2} g2 s °
2 s HES 2X 2 4 UCh AIAY 22 H0 40MO0ISHHA HLB Ao Tat o2
JIX FelAge JE 4+ USSR 88it pre-scaler® 0185101 HEHH SAGHK LTS GHob &

MCUXN =8 ==t
ADR 3 Clock (6Mhz) * 2
el AD HEt2 ACON:5, ADEN BIEE '1'g oo B &80] Jisdtl A
B & (ACON:0, ADSF)SCIXIE HZol=s HIEE Zz 1oz HMOolok
OlEf gt2 96hHRXI2l ADAT dIXIAEHU =0lH & L.

8Bit Pre — Scal = —1

X+ |
Sy

S(ACON:1, ADST)2t
tCh 2= g&E 8HIE O

o =

Ladder
AVREF B————————— Resistor
pecod

Conversion
Complete

f » Input
ACHO ML Successive Interrupt
ACHT — m —] Nﬁ%rﬁ_:c:m:lhuﬂ -
ACHZ — L
ACHI —pm
? : b

ACON I ] ] ADAT

] U

INTERNAL BUS

18 58. AD HE =5

PSDOl= A CPLD2 DPLD 2222 U= = U=0 CPLD(Complex Programmable Logic
Device)= 16JH2]  OMC(Output Micro Cel)2 24202 IMC(Input Micro Cell)0l U2
DPLD(Decode Programmable Logic Device)= HEHAE CIRE ot 220 € UL =Y
ZAINIZ2IE 108 H, PLD 2282 & & M1 XLI|Jt Jtsotl 0B MES 1542t &
QUCH.

£Q
(=}
10
o
|0
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ADDRESS/DATA/CONTROL BUS

[ 022 Bus
o [] []
INpUT
BUS PAGE 1 OR 2 MBIT PRIMARY
o FLASH MEMORY
REGISTER EMBEDDED [
ALGORITHM #SECTORS
8
W, RD POWER VETDBY
SEM . AL MANGMT il
PSEN AL, secToR & KBIT SECONDARY — " e
it aus renoroone  |SELEST 1 N VOLATILE WEMORY |
e —
Intertace [ =i PLD (DPLDI
o SECTOR
SELECTS i
ﬂ . - 64 KBIT BATTERY
SRAMSELECT J BACKUP SRAK —— PROG. _
- PORT | pan-par
PERIP 110 MODE SELECTS EEEEE nm—
cSIoP ™ rort
0o - o7 P RUNTIME CONTROL e
Inferten AND 0 REGISTERS
. FLASH ISP CPLD 2EXT 5 TO PORTD
i (CPLD)
- - _I 16 OUTPUT MACROCELLS PROG.
r ORTA B&C - PORT | PEO-PET
— e
ACROCELLS it
CLEIN ORT & < -
PROG.
PORT | pco-pey
—----1 ———
GLOBAL MACROCELL FEEDEACK OR PORT INPUT - PORT
CONFIZ, & — — ™
SECURITY
CLKIN —
| P .
L L 1 sort | eoi-roz
LK PLD, CONFIGURATION JTAG a1
I);‘D| & FLASH MEMORY pe—| SERIAL p——— o
Fut LOADER CHANNEL °

18 59. PSD LHE Block

7. JTAG Cable
PSD, uPSDOI Hex It OI0IK HEE CU2=2E ot S4I6H)| S 228 AHOISS
Flashlink, Ol PCOH &AXIotH AISdHsE AZEQOHE  ‘PSDsoft Express’'eh
Microelectronics' At M= SEC. %% JTAGD 23 & HZFE AE et g =2

ol JTAG ZEQ= &2t g & XD A2 2 J|E Q
EA X&EHH0F SHCH 2 HMeE OI%S o

]
@)
_|

— Flying lead
cable

Mates with [ — FlashLink £12 wires | Target

PC Es:;&llel J cC !_ adapter ' device
-— 6 feet —p- '
-#4— 6inches —» .

8 60. Flashlink 4

Flashlinke ZelHHZEQ2 1.8m 20/2 AH OIS HEH el ERAEEY HHHEE=E 14829 23U
2 HAZH0 UL ZeHZEE= KEIL WS A8 2 PCH £Xl= &3 S0l £XI6t] gt
tHE2 1880 =20t Target BoardGil HZ8Lt. OHEH= EHAEEZRH 35 22 &8F
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(2.7~5.5V)22

TS

o | Ns0l8 = ! H 1
1 |/JEN Enable JTAG Option
2 |/TRST Reset Option, Targetdt A&
3 |GND JeleE
4 |CNTL M Option
5 |TDI JTAG Serial Data Input(Flashlink S8 =) PSDOl &<
6 |TSTAT EJTAG Program State Option
7 |Vcc DC 2.7~5.5V(ZI 15mA@5.5V) Target@22H =22
8 [/RST AIAED 2| Al Targetdt A&
9 |TMS JTAG Mode Select
10 |GND det2se
11 |TCK JTAG Clock
12 |GND detgse
13 |TDO JTAG Serial Data Output
14 |/TERR JTAG Programming Error Option
H 11. Flashlink & &%
14002 B M BtEAl JTAGS <ol ZAHGH0E dl= E0lct™H Vect GNDE E&ot UM M
2 HANYH U= 602 AMSSO0ICH XNESHHLE EHE i 3282z Z0 2o & stH
Core EI0|I22 Y0l SX. Option2 ISP MultiplexingE <8t A SO0ICH JTAG && HOIE2
Flashlink ZSEHHZEQl= S&H2 AMSSHXCH Flashlinkl A Target Board2t= c2IE2H 022 AIESt
Ch. Ol 2l=2AH0I=20] Z2U&ACHH ASHOIEL LN 242 XM2I('TCK'IF THE AlS0ll BioH bt
2(2F 400kz) FUW==2 LD YOO R)ZE 610 M =00 XD HHREH B5E ¢S £ QL.
A B e i
................ TDO Tﬁl
________________ TCK
JE 61. TDO &ls g 62. TDI dI&
CtE22e 82 14 olad2 &2 JTAGE 0/83dt0d M3l {8 oME 22 AHOICH 8 e
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Targettll M2 CHE puPSDLE &2 M= AL AAHE OIO0IK Melez2 dAAe =~ ULt
| ===
___ 1 Target System, 3v or 5v Ve !
FlashLink 1
7
Adapter Vee |7 ? :
Conncetor :
recommended 1 :
™S 9 =] buffering ™S i
TCK |11 11 bo_lbc TeK :
1
TDI{ 5 5 01 i
TSTAT oo
AT|B  optignal 6
e a4 T
<I TDO| 13 13 PSD8XXF
1JEN |1__optional 1 ™S 2
ITRST |2 optional 2 TCK
GND* |—3—— 3
CNTL |—4_optional 4 TDI
\RST |—B8recommended | 8 . TDO
GND*[ 10 10 An
y JTAG
GND* |12 12 Devicein !
all ground pins are — ByPass Mode | 1
connected together inside : ™S :
i 1 n 1
flashlink assembly : TCK :
1 1
straight through 1 TDI 1
ribbon cable ! d TDO H
2 row, 7 position 1 5 1
| | System TSTAT !
- 1 Reset 1
JTAG Chaining Example, 1| Circuitry TERR\ popaxxe | 1
PSD8XXF and other JTAG H H
compatible devices. b e e ——————— e ———————— 4

18 63. PSD, uPSDEl Multiplex & 2

Che=2 Dt ZE2 JTAGE HZotJ|l 28 Flashlinkel 3l2=% &M AlZtE= ME2 PCBE
Z2det Z50I0 g datez 2 U A2l 2800 2 %4—?5 STALZRH L ($59)3H Ot
oAXIEH AEANAM &2 F0IZ F4oll= Rt 8ls RS2 BHED. AZT= STAOIA
NE&= DKO00EE=S ArSEE A POF IIEO0MA &1DoHH EH\I HEE 0180t g ReZ2 2%
2 ZEH ZER HELs 220110 2LEXRS Port= Targetdt HZ L= 2200 232 BHa:=
faARAZ S0 =01 ZAJACH PCA ZelH ZESQ Flashlinketel HZ=2 1~2580HK L2 A
Z& JHOoI=SS MEotH &
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2 —
T 1 o B8 HE—Cpass!
" Le i Of K passz
P RN —[mnpr oo e i o ——<<pas33
I 13 P
S 1 4 Iw 0pF gt 1] 1§ z
7 i passde— 18 05 RHI ]
1 pass3H—L iy o |4
- 1 7 o7 = 1 4 [ — RYT
[ 1 3 | 3 CHIL
7 | 7 [TOT5 | TSTAT
1 N i
5 A-PACKT i ThED o
TR | [z
] T RH1 7 [z
= 1 4
i 3 47PACKT
H TOZAT- TA0 T (MOLER)
] 1 RH1 Ll
[N A [ Y 1 4 =
o2 roAn——0 K
st i
o—t o —L
47-PACKT [N T
oL
: Tt
3 4PACKT o1
) W inssir
CONNECTOR 0B25 VEE R
v%c
o 1 o
4148
100pF
o1
4148 RE
470
ot
[ —— 100p) =
47K = T %
- . £ woo
Lot 47K woe \J q;
I 120 i T4AC05
10K T roopr 2 L. L J_ J_ R 04
a = L \] e T i 1 i c1 S 00KER Bav B
2N304 ) 5 47K . ‘ T i i) ’T‘
—_— T4RACDE 0 1 | I 1
= PAACOS L
3 -\J = 103 = 0.0
TAALDS
13 12
TAACDE
UzE
1 1
TARCOE
uzF
12 1z
L Fancos

o o
WS) FLASHLINK
FL5101—CRgRev:1

& 65. Flashlink PCB
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8. &A=

DK900 Demo Board AtZXt 0% V1.10

Optimizing 8051 C Compiler and Library Reference, KEIL, 01.97
8051/251 user's Manual, KEIL, 11.97

dScope for Windows, KEIL, 01.97

Getting Started with pVision2, KEIL, 02.2001

Microprocessor Principles and Application, &< 269, ALOIEL0ICIH, 2001
C and The 8051, Thomas W.Schultz, Prentice—Hall, 1999

8051 2O DS5002FPE 0lSst XIZI0I H&, &3 8/2AEE, WatAL, 1999
How to use KEIL 8051 C Compiler, 2 &EH, A2, 2002

New C A0 LE2-5=H-, JI=20ME, I& .com, 2000

uPSD323X Data sheet, STAl, 2003

9. HoET|

(8) Flashlink 72, 75
8031/8051/8751 20 for 65
(A) (G)
ALE 20 GAL 44
(C) (H)
Code 35 HDL 10
CPLD 71
CSBOOTO 49 (1)
csiop 27 IAP 16
CsSloP 9 if 65

IMC 71
(D) IrDA 6
do 65 ISD51 51
DPLD 71 ISDcheck(); 66
DPTR 28 ISP 4
(E) J)
EIA/TIA-232E 38 JTAG 18, 4
Emphasis 35
Emulator 36 (K)

KEIL 18
(F)
FlashLINK 19 (M)
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Macrocell69
Multiplex 74

(N)
nTRST 18

(0)

OMC 71

OMF 37
Optimization 35

(P)

PAL 44

PCA 6
Performance42
PLA 44

PSD 8

(R)
Road Map 5
RS-232C 38

(S)
Simulator 36
ST 3

(T)

TCK 18

70l 18, 73
TDO 18, 73
™S 18

(W)
Watchdog 64
while 65

WSl 3

(W)
uyPSD3200 5
uPSD3300 6

uPSD3400 6

(=)

ClADI 42

(2)
HE|ZE A (Multiplex) 27
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