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Abstract

With the rapid development of the Fmbedded Technology,its application was
widely promoted in a great many fields. In the condition that the level of
mechatronics in textile machinery was enhanced prodigiously, it’s a good choice to
introduce the Embedded Technology into the primary control system to improve the
performance. So the means of seting up USB host to storage the loom data and make
a new human-machine interface was put forward. The USB host supports the writing
and reading operation on flash, while the human-machine interface platform based on
embedded operation system and embedded GUI provideing many library functions to
make the screen preparing more easier. This design includes these parts as below:

First, on understanding the agreement of the USB communication, the means
based on ISP1160 was choosen. ISP1160 follows the rule of USB 2.0 and has function
registers to make it work. As the USB host, the initialization of the ISP1160, the
function of USB communication, the enumeration of the USB device are necessary.
To support flash device, there should be Mass Storage function and document system
of FATIG.

Second, the hardware system of the human-machine interface based on
S3C44b0X which includes extemnal circuit of the core, memory circuit, JTAG
interface, LCD interface, touchscreen interface and UART interface was setup.

Third, the pC/OS-1I and uC/GUI were choosen and transplanted in the hardware
system of S3C44b0X. This proceed included programming a LCD driver, a chinese
characters store, a touchscreen driver and overwriting some configuration files.

Fourth, three tasks includes displaying, touchscreen, UART communication were
created while code flag was provided by the operation system to carry out scheduling
of the tasks. Then, using the function interface of the uC/GUI, 17 screens displaying

parament watching and configuration were prgrammed and switched in callback rule.

Key Words: Embedd System, USB, HMI, pC/OS-I, uC/GUI, Touchscreen
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BERED TR, H
B|ADD 1001
ShEf AEREIENE S
LI (SOF) 0101 — MG T, e RS
B EHEERITRENYIE
R E(SETUP) 1101
f£5, FESTREMBLRESS
& O(DATAD) 0011 BEREA
HiEg
¥4 1(DATAL) 1011 AL
HIA(ACK) 0010 BERIERNEES
#BF4 FTHINAK) 1010 B TR BN B R MR TT i R
$#i%(STALL) 1110 oo R I R ST E kR
¥Rk HI%(PRE) 1100 B TITROAKREZREAS

EFANARSEIFREAR, ATRELBENOERRE, 3 DEFEE

FARRHE L.

A ACK: AITHFREIEARMIEKR, AAmT:
& IRIUR PID #E AR
& FHEFRESFEMBER;
¢ BFRAHER CRC KRR,

LB NAK, EELRR:

& FEBNREHRRMN OUT #éd )5, RETHBRLIE,
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¥ 2% USB :HEQRT

& EFEHH INGS, ERZRENERESEN.

iR STALL, FE&R:

¢® REBLEREHE.

& RETEERLR,

* FIRE—FEFNEENSS.
(3) FIER AR

USB [y#&%1 2 USB EMAF M. BEZHKELH. USB @ X T 4 H5E
AR, BRI, s, MBERRRD Y. BRX 4 Rl
3, ATRASCHIAFRE SR M. B ARSI RANAE RN TR
FEEENMDRBEZHLHEER, TN 3IINBRLE: 4. HEAETE,
BHEHAERMEEN B B IARS, CUNEF MBI HBEE— K
BB RETEA L IN 8 OUT £#AMK: FSLHESEA%NENER,
ERFEFHE.
@) BImFER

¥ i (ENDP)3%FF L R R & B EAHH—E A MUSIRB S, © X ERHH
AHEEWTA(AT IN $5. OUT B4 5 SETUP FE M5 %), REWEH
2, HE. BASHEBEORAETRSE,

EEPip) MRS BN AT LAENEN, EE—FZE LES, 2
PR &S A2 RPEE. SERRKIBLANEE, REINNHEEERR S
BB R Z BT R BB R RS

§ 2.3 USB N B Aot 7124080

USB EHHRAGAMEEEHIEHIBEZRFMHCD). USB K3hEF(USBD)
FE S i F. HCD #1 USBD ###8 A\ USB :HlkkH. 7£ USB Ihlisd, ¥
7 & X % USBD f HCD. HCD ®J LAY ] USB #5418, HEHREE
DL HI 28 P TR AR 7 8% TS FIBHEAT IS B P S o] LU E ARG
1 USB KWz, & USB THHEOFEZH Flash NRMLE, WEELH
Mass Storage ZE ) H0 FAT16 LR

15



2% USB THEOWRT

§ 2.3.1 EVZEHIRESMHEHCD)

ISP1160 £ 45 EHWB TR EM AL EER: HC BHIRREFF4.
ATL X ITL WX . HC W& FIFO £ #0[X i) 4KB RAM H[# 7+ 4 ATL(
ERETRETEN ITL(RSEHFIR)EPX, HP ITL EnEEATFRS#E
W, EENRESATELN, HEAXESA RAM FM#1E,

PTD(PHILIPS Transfer Descriptor)2 HCD 1 ISP1160 Z [B}{&&# I —Fr i #%
A, EREUSBBRFHAXGE, WS, RE. USBLHELSE. ATL ZX
i PTD i HCD 2 Mf& kA NS L5, AR AT REER
.

(1) EHEHRISEL

% ISP1160 _LHJG, HCD 5 5E SR G 71 iR 0 F R ELE E ML HI 3N AE
RE. EHEMHAHTRE, R RN ENEHEFFEVHLNIRE. RED
THIR:

Bl EM wEEMmE] N EFEH s [ HcControl
et 0| ene ] mens ) BETE T e

<>
wWEENS LEA <): BRITLH <,:EE%!1%?E HcFminTerval
BERA Wi iR % A ATLKFE | BAER HHEERER

& 2.2 ISP1160 fEHFIHALTURE

HApENMFEROETETRERRALEFMETRE, REQIMEHE
FR&FEFE B T £ #5805 A S3C4510B ) ExINT4 RiXH HE K.

Q) B EERE

A ERERIERF UM PR DA P EENREBBTRERE, BFE05{0E
BHRT. MRERHERA. RAGWHRFAXHAARHEFE, Kt
RERA TGS ZARTEE T RN EIRLN.

BRI BREARAEER. MAREERM ATL KM
1k Rl SRR TR & E USBD A TRAMNIE S BR iRt epi_ptr
REAGHRRYEET HaER T EREH, SREEENKIEH, HROKE
KEMER A%, AFSHNBEEHDT:

void Init transfer instance(void);



#2F USB EMED R

void Close_transfer_instance(transfer_instance *tr_instance ptr);

transfer_instance *Create transfer_instance(endpoit_info *epi_ptr);

unsigned char  Set_transfer_instance(transfer_instance *tr_inst_ptr, unsigned char

*buffer_ptr,unsigned short length,unsigned char direction);

b epi_ptr i SR BB IR, w_inst ptr R ARG EIREHE

T, buffer_ptr BEIEBZ XG4, length RERAMNSIEKRE, direction BAE# T

M.

() EEHE

LR RS S

—— $E T — e |

< B JS—HBREsTRT
N

FIERTF F |
gt |

N
cadout_posifio
=NULL?

| seRPTDS S |
Y ( ‘@ )
BRI CRRE, I
% B Togglefr

>
Y

Data_ptr_starti& &,
ALK

B 2-3 BT ATL B
B EREREOTHRSEFLENRE, TEAERIT ATL 2 HEE
AR, HCD AR, RETAEHHA%S USB VT EEMN.
ERESREBRTE, B MEHEARSIEEHHK PTD HEEH, RES

17



%2 ¥ USB EHUEORH

FrE B AE N PTD 5 A EHEHI800 ATL B0 K. BEHTREER—MINE
BEwt, HCD ikt ATL Z[K, FEGTIHIEEOEHBRFAE PTD $uEH4H,
BEREAFPREN RS B EER FRE MR TR E bk BT ATL
ZEMXRHEDE 2-3 FiR.

AT, HADKAEANERPHE I tRERR, HHE
WEER, NEEHHATHER PTD BIBA M ERE ATL MEEWRES
WE. FRERDEEFEERE. SRMBENALR W 3 IR, BHK
PP ilfes. mHlttm. dEER. BEAHHBRFRELE 2-4 Fin.

VISR TR

Y
» AT At RER

T

AR —

YN
EIMBERTT—ME

mBRGREE [

REPTDS Hir

B % AR 1T

'
HEAREESH
ATLERESE

WHzARmMETH
WMATLEHE KD

HHPTDHEEE | |
ﬁ&awmm@zgr@ s

B 24 WRARERT

18



%27 USB EHEOHEFT

§ 2.3.2 USB H3}(USBD)

USB 512 FF(USBD) M B & P {4 R i% 6y 2 B & & P45 USB 4
MBS . EEEEEREMNRE. KEABMTRE,
(1) ‘&M

£ USB REERI TN E, DABEEHARRTHRER. HEILAE
PR ERFRTF, BHENA IR %%, FAAFETIHNRE&HTEST
B, WEAREETLE, HIIRE USB il FHpHE. BAMRENFE
MR 2-5 fiow:

!
REERE| LA AR & Rk ( &mE )
BRI A
SR H 5 ik ‘“_
S BREBEHANE I B RE LIS
VIR kT ' -
it ‘ KR T4 it KEX
‘ TS ,
IR X , IR B
| R R R HAR :
I

Bl 2-5 USB &%
(2) HEth
HCD £/ PTD B £ 5 USB SFE R &R BRI #, HHEESHA
FREDAREER, RUETEORBM USBD KBS HIEH. FiERMt
B, REEHDT:
unsigned char control_transaction(unsigned char direction, unsigned char *data ptr,
unsigned short *size_ptr, endpoint_info_ptr epi_ptr);
unsigned char interrupt_transaction(unsigned char direction, unsigned char *data_ptr,
unsigned int *size_ptr, transfer_instance hTrInstance);

unsigned char bulk_transaction{unsigned char direction, unsigned char *data_ptr,

19



#2E USB EHEDEI

unsigned int *size ptr, transfer_instance *hTrlnstance);

Foob direction M H, data ptr REIRE MR IS, size ptr REEKE
18¥t.epi_ptr B4 SRS, hTrinstance RAEBHIE T4,

EHIEH SRR B AR, — RS RH 2 5K 3 ME KB
BI(SETUP), ¥UE(DATA, AIXE), RA&(STATUS). H BB PTD FasFIs
TR ATL &R G, &8, BHESREEETROMRKFLBRIHR.
HIRHT BLRUR AT LA PTD.

§ 2.3.3 Mass Storage 2513

ENFHRDUREBI A REURENRENEZ LR, BEEERRE
RYUSB & &. MARMREIBERRNEESL, USB TN FRNREEE
HERFARMEADIGREENERF BT USB REFHHKE L, RREEHRAR USB
FNELHFFHREEDIN Bk, R RALHE—EH0EDL Kb,
T ESLBURY Flash NRAET, HEF#: Mass Storage 20y,

(1) Mass Storage 2#5ib

Mass Storage K F EH FHHMAED, ATA O, IDE BEZ 0O % Flash 1§
HBFREBEIUN USB BO. SMRFALKETHREX, FUREEE R
RIEF#E, FAXHFARANEEFEREEOASH—BEENS.

Mass Storage K& 4 F2, CBI Transport t£#i 4%, Bulk-Only Transport
&4/, ATA Command Block, UFI Command Specifcation. i ERIEE X
T ¥ /SRS USB R4 77, Bulk-Only #5375 (U {# F Bulk %8 /5
{RIRI /A 2 R, CBI AT Y {E A Control/Bulk/Interrupt =Fh2K B 28 5
BTG SIREEE: FHIMIER LT EENRHRIENS. ATA §48
SR TR, UFI @424 5t Flash N,

RYE Mass Storage MIMFRMIN A E, FRTERNE Bulk-Only FH4E
HMSL(T XA 0x08)F1 UFT Ay (F AR 0x04),

(2) Bulk-Only H it B £ 41X

Bulk-Only f& 4 ) 8H ERA F WA HIR A, UUER Bulk #t& &%i4

Tand . BEBHRSH0EH. HERHER 2-6 Fix:

20



% 1% USB IHEO®R

H CBW M1 CSW S AIHF A fr S R A MG S REHT. S RHEEATH
PR USB REEREMS, AFE5 USB R&EBITHER, SRR EHEER:
W REHANEBREEAHFE, HTEFRENGSRTRERI.

R %_/\e.

ot
(CBW)
1
FHEmHE BIBBAGR
PlEHE %) &3 EH)
REES
locswy
| 2-6 Bulk-Only 22V
CBW 1 CSW HI¥iR&E T .

typedef struct_COMMAND BLOCK_ WRAPPER {

unsigned char dCBW_Signature 0;
unsigned char dCBW_Signature 1;
unsigned char dCBW_Signature_2;
unsigned char dCBW_Signature_3;
unsigned int dCBW_Tag;

unsigned char dCBW_DataXferLen_0;
unsigned char dCBW_DataXferlLen_1;
unsigned char dCBW_DataXferLen_2:
unsigned char dCBW_DataXferLen_3;
unsigned char bCBW _Flag;

unsigned char bCBW_LUN;

unsigned char bCBW_CDBLength;
unsigned char cdbRBC[16];

} COMMAND_BLOCK_WRAFPPER, *PCOMMAND_BLOCK_WRAPPER;

21




%28 USB XHEOW®HT

typedef struct_COMMAND_STATUS_WRAPPER {

unsigned char dCSW _Signature 0; /1 0x55

unsigned char dCSW_Signature 1; 1/ 0x53

unsigned char dCSW_Signature_2; /7 0x42
unsigned char dCSW_Signature 3; {1 0x53
unsigned int dCSW _Tag; /I 5 CBW —¥
unsigned char dCSW_DataResidue_0;

unsigned char dCSW_DataResidue_1;

unsigned char dCSW_DataResidue_2;

unsigned char dCSW_DataResidue_3;

unsigned char bCSW_Status;

} COMMAND_STATUS_WRAPPER, *PCOMMAND_STATUS WRAPPER;
ERTEMBERET, HORE. HEANSRFALKLBTMEQAH
fEEH R AR, Bk, S ERCBW)RRASH(CSW)BEEINA USBD
REOAL BB bulk_transaction()SRAEHEIE. o ERCBW)ALTILR
By CBW @48, RECHUEGCREREIL M CSW RES. B T
FEHIR T BB £5 50 40 72 R ¥ BulkOnlyComHandle().
(3) UFI T4
UFIFfir 4 5 & 7€ Bulk-Only &4t i f£3% £ CBW #ir & 3,5 f] cdbRBC[16)
FBl. % PBAI USB Flash ## 83 F KA B WA FH SCSI-2 FHR AL, USB
KIBNEA UFT FRM SR 5F UFL FRAHSHREETF SCSI2 1,
s UFT B9 % FA1E-43R SCSI-2 AHRLH T 4 HI 6L, B 45 ik 3 T HE & (Test Unit Ready
0x00), FE#(Inquiry 0x12), E#EMERead(10) 0x28), BFH:{E(Write(10) 0x2A), 3k
B B (Read Capacity 0x25). LHMIRHAHMT
void Mcom_INQUIRY (uint8 *ComBuffPtr);
void Mcom_Read10(uint8 *ComBuffPtr, uint32 LBA, uint16 TrBlocks);
void Mcom_Write10(uint8 *ComBuffPtr, uint32 LBA, uint16 TrBlocks);
void Mcom_ReadCapacity(uint8 *ComBuffPtr);
i ComBuffPir £y S &P XTE4, LBA BFEMhl, TrBlocks £iEEE,

22



¥ 2 & USB EHE#EORI

BEHANEZERY,
§ 2.3.4 FAT16 X R %

KHEBS 4 Flash (A KF FAT16 SXHREZ, Bk USB XN RAREERT
FAT16 U R4 8iT Mass Storage KL E) UF1 445 U ST R, &
Rxt U BHIE. BFE—RIIThEE, FHIEALEHA P IRr Sk B E 50,

BT 50 E I R PR &, AR RE80 FAT16 L4 R DAL 3B T R T &
BELM,

23



# 38 AFEESF T

FI3E ANAEEAR T

NN A E OB ZETF ARM7TDI 06 S3CM4BOX ®iffy, FEaA
& T S3C44BOX HISPEHER ., A%, MSEO. MERED, SO0MURAtEH
BE LS

§ 3.1 S3C44BOX &/

Samnsung 22 FIHEHHY 16/32 7 RISC ALFE 2R S3CA40X K FH il & M — sl
MREET BEN LR E A BRI BME R T E. BT BERA, S3C4BOX
REET FEVABEM, ©5: 8KBcache, 1% SRAM, LCD #4528, #Hz)
#EFH) 2 815 UART, 4 i DMA, REEBR(H L 24%E, FP/EDO/SDRAM
#E%), 1A PWM Zheesy 5 BB EHIS, VOO, RIC, 8iEiE 10 I ADC,
IC-BUS #11, IS-BUS ¥0, [z S10 DM PLL f55758.

S3C44BOX XA T ARM7TDMI K #%, 0.25um TEH CMOS iFHEE B THE
tEgm iR . ERETFR AN HELHESR M NER T A ERUE K
F. FI# S3C440BX IR A T —HHH B4, B SAMBAI(=E ARM CPU
IRAU AL 2R B R M)

S3CA4BOX MIAHBEEEM CPU ¥, 2t ARM AFRIH 16/32 fir
ARM7TDMI RISC #H3E(66MHZ). ARM7TDMI K EZEMSSETERT
Thumb APBEYEES, A LI ICE BB R, —4 32 iRk, ©
REL W, BRMK LR, KABD T BRI BB IR DL TR
B, ANB&MERGERE. B LB T:

€ 25V ARMTTDMI W, #H 8K B EEF(SAMBAN 22tk R HLH,

FEE 66MHZ); '
A ER i 2R FEHI SR (FP/EDO/SDRAM #4l, FikZ8);
LCD ##|3%(8& KX 256 2 STN, LCD % %] DMA);
2BIEEH DMA, 2 BiE5ME DMA H-EESMEEH K51
2 i€ UART, WHEFHINCEH uDALO, A% 16-byte FIFOY1 &
SIO;

*® ¢ ¢ o



F3FE ANLFEEART

¢ 1 #EEZ X IC-BUS $5H|:
& 181§ 1S-BIS %55,
& Ei1HER 8%
¢ 71 MNEA VO 8 BB R ITE;
& DFEEE. RAERE, BE, SRAEEER;
¢ 8IEIE 10 47 ADC;
¢ EFEHFIhAER RTC;
¢ RAPLLEA LphRERR.
HAhaerE B A 3-1 fror.
Bus Arpter
c2y Unis - terory k¥ |
o R B
= mril e L <o | RS e—
, Cacha e X =N vt con
y R
I = )
[ R
/é tcﬁud 7
b > ADC
e o s o S
- =
Mol : UART 0,1 Eachl] R
1 18yte FIFO)
32.788 ¥z 2 Synoheomout b0 [ o 1S

O SVWOEVWAEY ~Naadsd)

B 3-1 S3IC44BOX P ZB TR 45 #4120
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F3E AMFEEFRT

§3.2 ABLFETFEOEGSEH

§3.2.1 P E BHEH

EFRNFIH SICMBOX AR BRERNERIANABTFEHFE, 2RHRTE
BEBTRAVENRFEMSTSIREY, FIF%ES M () SDRAM. SM ¥
NORFLASH IR R LM JTAG HB LIS, EF B+ E 258 £ STNLCD 4
EF 20 BMBAED, 54gaEMERAEN 4 BREFED, SEER
HIEB AR UART B O U R — 2R E B g™, BAsmnE 3-2 Fix.

BERE | Bk RTCH1 5

_________________ Ln

8M SDRAM _]— <:___1> ITAGE D
$3C44B0X

ARM7TDMI
M UARTH#:D
NORFLASH @ @
HALCDEZH1%84H
HBLCDED st 0

B 32 AMLREEEGY
§3.2.2 fPfEEt

(1)  FiE8HmH
S3CA4BOX AERIITF I B IZHIRR A SN R R R R E D EN eS8
5T . BERBUTEHHE:
& N REERIGEL MBS IER)
HinkZ [R]: 32M FEATHI4E bank
B bank BE I REMELERE
8 M7F1%28 banks, 6 MATFfE ROM, RAM M52 (] ) 77 £ 28 bank
=R -gap ok il

* ¢ ¢ o



FI3E ANFAEEERH

¢ %/ DRAM/SDRAM #: O X B RIS
$3C44BOX EF—MAAGIH ENDIAN, 4 BELEHRASEETFRE
ERGREHRRER K 075, 1-K%. BOOT ROM &l LA F ARM
AEFEER 00 Bank0 X, B BH ZFHE S AR, XA T AR BT EAS B OM[1:0]
WER, WE 3-1FR,
3 3-1 ROM bank0 R HERE

OM[1:0] BEERER
00 8-bit(byte)
01 16-bit(half-word)
10 32-bit(word)
11 Test Mode

(2  NORFLASH H
e —RIES RIS, FLASH ERETEEATFARERAD, 48
RUR—EERZRBDERERTENHPERES. XRZFAN SST39VI60 £
—f 16 UBIERE, HEHERN 3.3V # NORFLASH?,
[XDATA15] \
(ADORD, 2] e,

w
ADDRG 25 20 —
N\—ABoRr—2— A0 D
'} S PoRT—— Al DQI i}_ gﬁglf g
[\ ADDRS 1 A2 D2 % AT — A
s S A  —" 0
\LA‘DUWD—' A4 DQ4 —m XDATA S—J/
ADDRE 1o 45 D3 [ XDATAB
A6 DOS I—r——rar—)
[\
N ADDRE 7 A7 DQ7 e o —
& AT - :g ggg 32 XDATAT
ORI S Al0 pQio 32 XOATATG A
\—}A\'ggg'g—i—‘ All DQI1 |28 XOATAIT
Hmm—z— Al2 DOIZ —m XDATALZ — A
¥_%BDR'H—_2—' Al7 DQI13 =3 XDATATY A
- ADDRT Al4 DQI4 =32 XDATATE /]
\—_KDDKH“ Al5 DOIS 22 XDATAIS—/
.
N"""ADDRTT 17 416 8 nOE
N ADDRIE 1% :i; nngg z
T8 aGC30
\____ADDRIJ 7 A8 OWE
10 | e
-1 NC VDD i—-—iﬂ.ﬂl
~—r— NC
—— Nc oo (33
—3r+ NC GND
— NC !
SST39V160 oD
f 3-3 NORFLASH #:#/R

N

7



®3E AVREESR

FETEME, S3C44B0 MEFITHEE nWBE[3:0)0 M5 S HEH . EVHR
SHEERNEELRTE. AEBHOREPRERGSEREE. YOERT
TR NIRRT, MRS 4 F 8 ALEIBRE N7 552, N nWBE[3:0)49 B33
KA LENSERRESABLIEAMNEEEE. MRS ERE
16 M EIE R MFAER, U nWBE[L:0JH TEBERIK 16 I HIBHMAEMR, W
nWBE[3:2]UH TR EFRE 16 EEMFEMES. AXREHET—H 16 107
f&e%, PTLAR B EW nWBE0 A S ERTUUT . BAMERWE 3-3 Fir.
(3) SDRAM B}

5 Flash #3480, SDRAM FEAHBEFHIEAHE, ETEIEE
KK#T Flash ik #%, EESHKBERNETEN. SIEREERE. —BEL
BATE B HWABIAA SDRAM FIE1T, LRBRKESITEE. AR XEN
& K4S641632 ) 8M SDRAM'®), B {kftiki A 3-4 Fir.

[ DATA[0,T3]

N\
%
u )
ADDRO 23 2 DATAD
N A = DATAL
N ADDR2 T e b2 |3 DATAL /1
N ADDR3 T b 7 DATAT A
N —ADDRA T a ot |3 DATAT
ADDRS 0] 4 pos LT0 DATAS
N__ADDRG 311 4% pos |11 DATAG
N ADDRY T ooy [ 13 DATAT
\""—ADDR3 T s ot |22 DATAS
ADDRD £ 4 Do 2 DATAD A
Hﬁsm—sz—_m‘ A0 Dolo B DATAID
N a1 poll [ 4 —DATATT
otz |18 DATATT A
ADDR21 20 | 5as oty [0 DATALY ™/
) BA1 Dol 2] TATAIE /]
- DO1S |33 DATALS /
aWBED 15
aWBET 19| LDQM 19 nSCSoH
e 7 | UDQM nSCS L
nSRAS
17 n5CAS
ST SCKE nsCas e
—_— SCIK oWE — 8%
T vsso vooo | |33V
s7=| VSS1 VDDI L
Vss2  VDbD2
$ - vssQovppgo 3
) -
¥~ VSSQ2vDDQ2 l—w—-
Lo vssQ3vDDQ3 |——
GND K45641632
A 34 SDRAM E#:18]
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FI3E AWLREEMS R

§3.2.3 W&EEO

S3C44B0X WE R LCD EHISBEEAT LI FF 4 RKMKE. 16 RKERERE,
LT 256 1) STN BAR. BB &E LA FAFE LCD ERHIH,
BREITHNZEY, BRELRE, BONFARFHEE.

LCD #HBMEETERKEMERAE MR ERETEHH LCD BEHK
IEAEIXBISMEE LCD W3h8E. TAMEMEDE S 8.

4 VFRAME: LCD #HI88H LCD J3h# 2 B R H{ES . LCD HahaseE—

MR BT TRE LA EA— VFRAME 52, FFHH W ExR.
¢ VLINE:LCD #1233 81 LCD ¥3h#8 2 R & FE k55, &fE S BT LCD

BHRETBAFFEROABMEELS LCD ER. LCD BHBELTHIES

A LCD ®sh#&fE, HA—1 VLINE £ 5.
€ VCLK: LCD =287 LCD W B ZMMBEIHES, h LCD £Hl3iE

HBIEHEE VCLK ER AR, 78 VCLK FRE# 8 LCD JEEh 38 R4t
4 VM: LCD E5)221 ACf55. VM {5 S#; LCD H3h 28 F TR /THF| A

ERtE, NTESZEAREREEK. VM EETUEL S MRS,

A AR RS E R VLINE (55 [k,
€ VD{7:0}: LCD & E S3EHt 0.

B TIXH LCD 8B EME S, EFEAWSERBUENE BEN
€/ VO REHMBHB B E IR, REMNEDEEDR 3-5 PR,

§3.2.4 B REN

()  EERFE

HIRFBMARRHALEE . BEREHBIAENR=EMER. FRitF
bR RN ARG, MEFEHIBE ADST843, MEFIBRERE
1 E T $3C44B0,

Mgk XA BI5E, R A MERREEG R, EERKFREESEMNE
e, BMEE EREMBENN, MERRSTEMANNRESTL, RE
BRI HI% ADST843 BEME MK FMEER, FREB T8
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E3& ANFEEHSRT

T AR,
i
N
DI VDI ;
D7 D2 3
VI
i VD3 4
L S :
D& VDo 7
D7 __> XFDIZA\/IE 8
| FRAME - . 9
VCIK VCIK ohD | i?
VLINE VLINE 12
™M o — P 1
AREST e NREST 15
o EL_ON gy
- DisF——DISP_ON +3.3Vp—— {;
[
. 20
| |
Header 20

B 3-5 LCD O
(2)  ADS7843 HitF A
ADS7843 & BB AR XN BEMEREEGR. ECR—KETRAEE
ITHRON 12 AEEN SRR, 7 125kHz FHEER 2.7V B E FHIhiEh
750uW. Ht, ADS7843 LAH{RINFERE MBS, B ZHATEMHHEA
ARE L. FRLMEFH ADS7843 XA SSOP-16 #3EHA, £ o|phstmE
3-2 FioR:

# 3.2 ADS7843 B|BIThEE

Bl ER (¢!
1 +Vee IR
2 X+ X+ A
3 Y+ Y+ A
4 X- X5 A\ o
5 Y- Y-85
6 GND H
7 IN3 ADC $IAIEIE 3

30



F3E ANFEES R

8 N4 ADC BAIEi# 4
9 Vref BXaERA
10 +Vee R
11 IRQ i, ZusheE Ehreke
12 DOUT FATHERUMN. CSIER, DCLK MTREmE
13 BUSY i, EREFEK
14 DIN BITHIEMAS. CS{RE, DCLK L7 EM %
15 Cs Frig
16 DCLK SR SRR A
(3) EOHE

ADS7843 XA 3.3V ik, 3§ T{RIE AD ¥ W2 82 i ERTEE, 7E Vref
SiEiE 10uf BB REHE X+ Y+ X- V-2 B SREBIT ) 4 M s AiE, IN3, INg
AHRBEM, . 5 S3C44B0 (B 5 MBI 3 £ FE S BT EE LM, GPB4
YE Bt #0155, GPB6 1M B A, GPBS FE A BB 5t 3. B %2 S i GPBS
%), GPB7 E#: BUSY #itis, PEMEIHMSE S3C4B0 RIS EEh T 3 A
SIHAEE. A6EENE 3-6 FiR.

+3.3V
U6
~ GPBE — GPB4 16 DCLK Vee 1 J2
GPBS >———uPB5 s x+ =2 1
GPB6 gﬁg,‘} i; DIN Y+ f’; 2
GPB7 —— ot D] 5 BUSY X- — 3
GPBS 22 1 DOUT Y- =2 4
ExINTJ ‘ 70 RQ GND \— Header 4
R1 +3.3V|—-9 s Vee IN3 ;
. VREF IN4
4.7 1 e
10 ADS7843 GND
+33V
GND

36 filpFED
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§3.2.5 UART #H

S3C44BOX ) UART B CREFH ML TS &7 VO B0, S aLleE
AN DMA BFEA T IIE. ENXBNEERIFE S 1152Kbps. B EE
& 2 16 {Z FIFO 7 HIR LA M £ 20, S 3-7 fif.

+3.3v Us

l 104 2 Vi 1 3 104 n
V- C2+ 1 \
Lo | | Lo +f
104 15 . IS T 104 T""°9 11
| GND T
TR0~ —GND H . nn mour -4 1o |1
TRXDO fi— RIOUT  RIN |2 N I
TN T20UT —p— ——o
D R2OUT  R2IN [ —f—o
max2323 < :O/(
GND ARTI

B 3-7 UART #0

§3.2.6 B

B TFARRA+SY MEARERES, T840 THEREE IV, BE
HiTH#H. 55 AFEAZAEHHEEEA S3C44B0 B RTC BH8h, X3k
B — R RE RTC 4B, AFEEME 3-8 Fix.

Us 111733
+5V] 43 lvm g vour |2 v {43.3V
e e ]

h 4 —=CI==ce
N R2 T104 - 104’{337_[-
— 10k | | |
v
GND
BTI
RTCVDD. ||| F—>aw
D2 R3 [ 3v
+3.3V}-——-”——E‘_"}mﬁ-§”—-|>GND
IN4148 104
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%% 4 E pC/GUI £E nC/OS-11 L2

M FEEHANADREFE nC/0SIH+uC/GUI, A EEREELNEA, &
BEXERFENE S3CMBOX XMEAHFELEBHE, SHELONBHE. HAK
FMRE. FNPXAEEU SRR RS,

§ 4.1 pC/OS-II R AEPSIB7IB8

§4.1.1 BHEREH

HC/OS-II Z—MNEBAF I, BT AR, HERE. TRANSEEE
Bf AR, HAXIMERRA ANSIC ZiERY, REWEEE, aBMtty, 7
MEBREBRBEERTE. Bil, EXH x86. ARM. PowerPC. MIPS %%k
REW, FEREEUNRLEF. nCOS-I RRBHEBHLFEERLK, EH
FRILHARELELY,

— R, BEEBSHE wC/OS-T 5 CPU 405 & MU F 2407,

()  ALEESR) C RS- £EARE.

() ACETHALETHRKHASE.

(3)  ACEMZTFETW, HeEdErP.

(4 MESIHEGEN—TEEEOEER.

(5) . AEBEFHEBHAEE CPU FERTHINERSBERANGFEPHE
4,

A RGRA C HBHN ADS12, THAERTEARE: FLTWTLEE
WEFFRRLI,; uC/OS-TE T3 4L B 37 4 (0 B S TR LB AT & 22 ]
RIVARE; £ ARM7TDMI HIAbEESE ERTDAF=4 E T 38K, $4F, ARMTTDMI
BERICEZRFRERRNTRATEEES. Bk, XZLTRAS pC/os-I
MBE £ 5.
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§4.1.20S_CPUH

BREEERMEN, BHREVEX, EREKTEX, FEP8EEHSE
TESVIBRERENEH,

HAR AR KRS CPURHFREEAS, H 326, S HLEES
RHEREANEATEKY. pc/os-1 FEHAEHRIT, RERE
OS_STK_GROWTH @{EEIR], 1 A ERT, 0 AMNTHLEL.

§4.1.3 0S_CPU_A.ASM

pC/OS-I MBEFERE /LN LT HRIE S K4 WIEE OS_CPUH &
EHERES. 0SCtxSw(). OSIntCtxSw()» OSTickISR(). OSStartHighRdy().
(1) OS_ENTER_CRITICAL F OS_EXIT CRITICAL
£ S3C4B0 LB BT, T RAHEEMICRESR CBAXEPHIF
K, FTEARBER—RICHFERF RN, Bid oAt 2158 S3C44B0 IFEFK
AFHFR CPSR MW FAAL R LI pC/OS-II FHIEE IR AL i h ik,
OS_ENTER _CRITICAL #{{BmT:
OS_ENTER_CRITICAL

STMFD  SPi, {RO,LR}
MRS RO, CPSR

ORR RO, RO, #(1<<7)
MSR CPSR ¢, RO

LDR RO, =0sEnterSum
LDR R1, [RO]

ADD R1, R1, #1

STR Rl, [RO]

LDMFD SP!, {RO,PC}

(2)  OSCkxSw()
EFEVIFLET SWI F TRAP A NHIE AP EREHM. ISR 89
Bk 4745 M OSCxSw(. X—P R TRMINEER: BEALNFETE,
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# 4 B uC/GUI 7 pC/OS-11 LA,

¥ SR SP I AES TCB T SRR R ARSI SP: KE MR
BILARMHHELE, FHRE.,

OSCtxSw
STMFD
LDR
LDR
MRS
STMFD
LDR
LDR
STR
BL
LDR
LDR
LDRB
STRB

LDR
LDR
STR
(3)  OSIntCxSw()

SP!, {RO-R12}  ; f*%F RI2-RO.
RO, =0sEnterSum
RO, [RO]
RI, CPSR
SP!, {RO-R1} ; #R7F CPSR,OsEnterSum
RI, =0STCBCur
R, [R1]
SP, [R1] ;OSTCBCur->0STCBStkPtr = SP.
OSTaskSwHook : AR TR
RO, =0SPrioCur ; OSPrioCur = OSPrioHighRdy.
Rl, =0SPrioHighRdy
R1, [R1]
Rl, [RO]
R0, =OSTCBCur ;OSTCBCur =OSTCBHighRdy.
R1, =0STCBHighRdy
Ri, [RI]
RI, [RO]

P RAEFVHRE T TS B OSIMExit)F i, LIMPMELLY]
B. EREIFET ISR 3, HEAFSRERESSHONHE SR, £
PENR AN BRI EFMKES, MREEZRERENE BN ERELHK
7, MTTsEs R it SR e RAESBEIWN, BT '

__OSIntCtxSw
STMFD  SP!,
MOV RO,

MSR  CPSR.c,

{RO}
LR
#(Nolnt | SYS32Mode) ; ¥J#F| R4k,
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STMFD  SP!, {RO} ; TRTF PC.
STMFD  SP!, {LR} ; fRHF LR
MSR  CPSR_c, #(Nolnt | [RQ32Mode) ; ¥1[E IRQ X,
LDMFD  SP!, (RO}

LDR LR, =0SCtxSw 01 ; EEET
STMFD  SPI, {LR}

LDMFD  SP!, {PC}*

(4)  OSTickISR()
RET AP R E— AT, AR AN . SR
M, RAAWRE, ZRHbARAY. BEFHES; @A OShtEnter();
A3 OSTimeTick(); M OSIntExit(); E H73%; PHIKRE.,
(5)  OSStartHighRdy()
£ puC/OS-I FIEA I AR A B S PR BB HOES FRET
BN, BdRiTICRIES, BRENSHRARELERTREN TR
(B %35 5 Bk B 21 AL B 5% S3CA4B0 MM A EE RS, # BT
BE, WMTETHRERERTS. REBOT:
OSStartHighRdy
LDR RO, =OSRunning ; &F uC/OS-I1 B & E4E1T.
MOV  Rl, #
STRB Rl, [R0]
LDR Rl,  =OSTCBHighRdy
LDR  R1, [RI]
LDR SP,  [R1,#0]
JRBUHE & MR 54 OSTCBHighRdy->OSTCBStkPtr,
LDMFD SP!, {RO-R1} ; k& CPSR,OsEnterSum.
LDR R2, =0OsEnterSum
STR RO, [R2]
MSR CPSR _cxsf, R1
LDMFD SP!, {RO-R12LR.PC} ; #&k& RI12-RO,LRPC.
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§ 4.1.4 0OS_CPU_C.C

B3 OSTaskStkinitOR THIMILAE L MG, TR M T RIE#TER
RARBERENFFEIRRAF R0 EEAR, FULAERES. 84
=2 FR TR AL T2 8% S3C44B0 5 17 52 45 Mis AT

£ uC/OS-TI F#LE T — 2 Hook i 3 : OS TaskCreateHook(), OS TaskDelHook(),
OSTaskSwHook(), OSTaskStatHook(), OSTimeTickHook(). 15 S 70 A 8e,
BEXEHEHTER, TUBENRATEL.

£ bk 3 MRAHHER, nC/OS-T FEEELE S3C44B0 FIEHIEITFT .

§ 4.2 pCGUI [yREHEHIH3

§4.2.1 AR GUI R

Her, BASELEETEHHARX GUI £4%. HWETF Limx
MicroWindows, OpenGUI LAR EF=H) MiniGui %, FibLHIMARBIER %,
e nC/OS,VxWorks %, HIRHLTHINA GUI. AR GUI —fAH LT
5D,

(1) HEE#. BARRATERE—MEHIRE. SHRLH GUI MEXE
AR, Eik, AR GUI LMEMREN, MFTREMEH.

() BARMLERLEFESHEEMAME ARSE NSS, ERE
SKEREERE®. g, SARED.

(3)  EAERE. BARRENANSERRE, FRAHNANREERA,
WRGUIRAERFEEXR M, BHNEGER—FHEGREHESS GUI
RERBM R E, _

@ A GULLAEE &t maTEM.

EXZRTONEHRAMANZTEAEDERE. ERHER, LEERHEAR
GUIMIRBRAZE, FRITERT nC/GUIE A ABAHHITFEE.

nC/GULEAETE RS, ENERMRETEENIE, 4, —HemeE,

AP FEF R, Unicode. MLEETR, £4% RGB RAKAE. HEMILER. &

kY
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H Windows RUS FIXHEMER TR Uk (5. BT, FIRAE. HER, 2%
FIEIESF), URMEE. RiF. MERSAARENIE. EMTERHER
BINEEXFHWE 4-1 Fi7R,

®4-1 GUIXHEF

paid=k W
Config B
GUDNAntiAlias TATHAE, 1k LCD i g R
GUI\ConvertMono RERKELTRHRESRLRET
GULConverColor T TRBEH RIS
GUI\Core RC/GUI 8%
GUINFont ERF L
GUILCDDriver LCD FE#F3RE 3
GUINMenDev WA B SORE, B LE A I B e P A
GUN\Touch AR (R SRR AT
GUI\Winget B OEfH
GUIWM FOEEE

§4.2.2 v C/GUI BB

RPERF

L]
WC/GUIEEERH re— GUIConfh

Fi&
| XF BiE ZHERK WARE & Oxi %
| F 3 [

D T T DT

L |

REEHE L C/GUIEH N B HFOEESE

Y
LCDERZh

Y
LCD e LCDConfh

B 4-1 uC/GUI £ ¥ E
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A GUI 2—HAUTREREMEMBEH, XHAGREEE €N

FrE, pC/GUI RAEXRBTERITHEH, MARBERHITHE. HENLHm
B 4-1.

)

@)

GUIConfh

GUIConfh X EERN —EFIGETUATIEHME L. £XTH#RE
REMEXREE. EAFEE. RAFH. RECHAMER. FOERR

FRitPRAT pC/OS-NRERS: ATFR-IMEEONATR, A
BEOERITF ATREBEHVERYE, XHFFHBETENEE, KM
BEREAFANATDABARE, W HFmER. REANEERBWT.

#define GUI_OS (1)

#define GUI_WINSUPPORT (1

#define GUI_SUPPORT_MEMDEV 4))

#define GUI_SUPPORT TOUCH (1)

#define GUI_SUPPORT_UNICODE (1)

#define GUI_MAXTASK 5 1/ BEEH

#define GUI_DEBUG_LEVEL GUI_DEBUG_LEVEL LOG ALL

#define GUI_ALLOC_SIZE 12500  /* Size of dynamic memory */

#define GUI_DEFAULT FONT &GUI_Font8x16  // BEF4K.
LCDConfh

LCDConfh FF X ER—EE LCD BHMHXNEE, €% LCD MR,
EHENES. ARLANEEURKEN —LRERT, HHELRNE
GUIATEEEFMREMEN. BENEERBNT:

#define LCD_XSIZE 320

#define LCD_YSIZE 240

#define SCR_XSIZE 320

#define SCR_YSIZE 240

extern unsigned short frameBuffer(]; /LCDDriver " B4 rh X it

#define LCD_BITSPERPIXEL (8)

#define LCD_CONTROLLER 1375
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#define LCD_FIXEDPALETTE (323)
#define LCD_BUSWIDTH (16)
#define LCD READ MEM(Off)
*((unsigned short*)(frameBuffer+(((unsigned int)(Off)))))

#define LCD_WRITE_MEM(Off,data)

*((unsigned short*)(frameBuffer+({((unsigned int)}(Off)))))=data
#define LCD_SWAP_BYTE_ORDER (1) AT
#define LCD_SWAP RB '6)) i AFA BT
#define LCD_INIT_CONTROLLER() LCD256_Init()

§4.2.3 LCD EEIR)LH

— 158 F LCDDriverc X E&E X —4 uC/GUI 5 LCD MEHE OB,
BEEL. & 8. S0k, CES-HEROER, Rk LCD MIBLER
¥, MARHHRBASMZEERE nC/GUI A# W24 buffer & LCD #4152
EPSON1375, BEidxt IS+ MUt v ok, el R AR FaH
B4 EE R . RN HIECSSE LCDConfh T4 . T LCD WAL R 5,
XA LCD FX, Bil$F S3C4B0 FEF M LCD BB A B RET
HE. REAET:
void LCD256_Init(){

rLCDCON1=(0)|(2<<5)|(MVAL_USED<<7)

[(0x3<<8)|(0x3<<10)(CLKVAL_COLOR<<12);
tLCDCON2=  (LINEVAL){(HOZVAL_COLOR<<10)|(10<<21);
tLCDSADDRI= (0x3<<27)|( ((unsigned long)frameBuffer>>22)<<21)

 M5D((unsigned long)frameBuffer>>1);

tLCDSADDR2= M5D((((unsigned long)frameBuffer+

(SCR_XSIZE*LCD_YSIZE))>>1)) | (MVAL<<21) | (1<<29);
tLCDSADDR3= (LCD_XSIZE/2) | ( ((SCR_XSIZE-LCD_XSIZE)/2)<<9 );
tREDLUT=0x{db96420;

rGREENLUT=0x{db96420;
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rBLUELUT =0x1b40;
tDITHMODE=0x0;
tDP1_2 =0xa5a5;
tDP4_7 =0xba5da65;
rDP3_5 =0xa5a5f;
rDP2_3 =0xdéb;
rDP5_7 =0xeb7b5ed;
tDP3_4 =0x7dbe;
rDP4_5 =0x7ebdf;
rDP6_7 =0x7fdfbfe;
tLCDCON1=(1)|(2<<5)|(MVAL_USED<<7)}{(0x3<<8)|(0x3<<10)
[(CLKVAL _COLOR<<12),
}
LCD MIEAEHGI A E#S S3C4BO £ IN8E VO OHHIE, Bk, &%
RMAFRER T2 L. FEERBUT:
void LCD256_DispON() {
rPCONE =rPCONE & (~(0xf<<6)) | (0x5<<6) ;
rPDATE = ( rPDATE | (3<<3) );
}

§4.2.4 oy mie

RC/GUI A HBRZ XN F R H, BERA Unicode %15, MBNMEH
M ERAREEL - MRERENFENCE, RERREZERFNETN. ¥
PRPE F- B 48T GUI_FONT #1 GUI_FONT_PROP Fi/ 4 f A 1T %5 —
EH. GULFONT &g LT ZFEHAMR/MIED 12x12 B 8x8)M
GUI_FONT_PROP RJAO#hisit, GUI_ FONT PROP XA A T2k E
HmpS(EL I A 7 ASCH FHIF RN 313 PRI AR Mg,

7 /& GUL_FONT_PROP £ #3#5 pNext 5t 15 F—4 GUL_FONT_PROP
R DM, XARREFRROIELNHERT, REFENELRSR
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AITEAEEL D FEIRBL T M 5% . GUI_FONT PROP &M TF:
Typedef struct {
U16P First; /* first character */
U1L6P Last; /* last character */
const GUI_CHARINFO *paCharlnfo;  /* address of first character*/
void * pNext; /* pointer to next */
} GUI_FONT_PROP;

EHERTE, AR ERANAEEERABNRERTRESE, K58
EFRERTARNAEFFOTE, @A FANMNUEE, 3THE
AR ER, EFFEXHEIHRFORDHT. 88, BIT 24x24 7
12x12 BANPMRFEE, KA 24x24 BIFE 124, 12x12 FRFE 136 1.

EHANFRENAE, WREMFEFRENREEONE, BNFRBER
E-THAAN, WEBEFRPX “HWLKE”, SNHHEBESNHN
Oxalal,Oxala2,0xala3,Oxalad, ENXHEH ZJU FRHmE, WF:

Const unsigned char ZJU []={0xal,0xal,0xal,0xa2,0xal,0xa3,0xal,0xa4,0x00};
HEESE, FiEEEE GUL SetFont(GUI_FontHZ12),54 5 {8 Fl 7P B R i 5%
H G D 3t 1L B 4 B WY

§ 4.3 pC/GUI 5 pC/OS-I1 M&4

BT EIRA T pC/OS-I LN BERY, BEELFAKEUT SHAES RS
HREEH: REHRIRE. SFERALN TS GULX_GetTime(VHIER &%
GUL X _Delay(); EFHERY, BEEFIHLEH GUL X hit0S(). 54
% BB ¥ GUI_X_Lock(FE 44252 i ¥ GUI_X_Unlock().

(0 GUIL_X_GetTime()
GUL X_GetTime()ff A T pC/OS-II FIER ¥ OSTimeGet(), BFEILATHE

GimiEl. EREAEMT:

int GULX GetTime(void) {

retum OSTimeGet();
}

42



% 4 F uC/GUI # yC/OS-I1 LHELH

2 GUI_X_Delay()
BR¥EAA void GUI X Delay(int ms), E#FH T uC/OS-II KR E
OSTimeDIyHSMOXR ZER —MEE M b R, ARBEMT:
void GUI_X_Delay(int Period) {
OSTimeDly(Period),
}
3) GUIL_X_InitOS()
EFVRAL R B T ERTHES GULX Lock()5 GUI_X_Unlock()/#
AMERERERFESE. RBOT:
void GUI_X_InitOS (void){
DispSem = OSSemCreate(1);
}
4) GUL_X_Lock()
5 8E BYA T GUI ia BR X el @8R 4 HaTia Al LA IE e
T FHENXERE, 518 GUI A GUL X Unlock BEUX ERBEME. BX
REWF
void GUL_X_Lock (void) {
INTS8U err;
OSSemPend(DispSem, 0, &err);
}
(5)  GUL_X Unlock()
EEHBRR YA THRYE GUI iiE B8R R R a8 I8 4 1T
GULX_Lock(Q8iE ) B . HEABUTF:
void GUL_X_Unlock (void){
OSSemPost(DispSem);
}
6) HEBRERGEORY
BT ELEABRIX SRS, FTE/LMRMERSGFHE, BXFERE
RBHRERTUEBRH IS, REXNTEHL.
void GUL X _Wam(const char *s) {}
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void GUI_X_ErrorOut(const char *s) {}

void GUL_X_Log(const char *s) {}

void GUL_X_Init(void) {}

24 FAAAZROEE, wC/GUI RTUUEESREZAEHBAE
uC/OS-11 EIEEIETT .

§4.4 R RN ) PR

§ 4.4.1 ADS7843 1A T4 4L,

TESTRL T AR . ADS7843, S3C44B0 MIE MG, HAENE ADS7843
HI0BHTRE, BFEER: GPB4, GPBS5 &4 OUTPUT, GPB6. GPB7.
GPBS & E % INPUT, 1 feshaf b iy 31441,

§4.4.2 MERESK LI

P IRB RIS RIS HEY BENSERATE, FEEYEARN AD HIEAEE
R EF EAMERF A AD T8, WELIGILRS LCD YIREMTRN, B
T BT ADST843 B E ST, REHE SPLERBIFERPEHY
VAR, BRSBTS RALSRE IS LCD AR LR,

(1)  ADS7843 #&F
ADST7843 fIFEHIFIR 4.2 B, B S ARIEARRGHFEL, &

DR “17. A2~A0 #ITIHIEEHSE, WEK 4-3. MODE BIRitiE A/DS B

BE. “17 ¥ 8L, “0” i%4 12 1. SER/DFR %HESEHEMHHAER,

R 4-3. PD1, PDO EHEEHER: “00” FoEA AW, EHKADEHHR

ZEEE, BFEAY: “o1” @ “007, REFAGHE; “10” £5,; “11”

2 EH A,

& 4-2 ADS7843 HIIEHF
Bit7 Bit6 Bit$ Bit4 Bit3 Bit2 Bitl Bit0
S A2 Al A0 MODE | SER/DFR{ PD1 PDO




4 ¥ uC/GUI Z& pC/OS-11 LY TR

£ 43 ZEMAERX
A2 Al A0 X+ Y+ IN3 INd | XFX | YFHE
0 0 1 +IN OFF ON
1 0 1 +IN ON OFF
0 1 0 +IN OFF OFF
1 1 0 +IN OFF OFF

AT ERENYRALFER. BE, REULEEFR, F2iT8 Kl
B, BEEIE X EEEHTFH 0x00, Bi¥ ¥ EEMESE Y 0xDO.
(2)  SPIRFF
B T HEHIF, FE S3C44B0 HE L SPI Ri%4y ADS7843 KB EE A
FREEEL, T S3C44B0 BB A SPI K, @il 34 VO OkEilm kA,
5B F AR A AE R N P 4-2 BT

& | [
LCLK Itl“””l”l”s 1 1 E 8|
LEY [s Taz Jar [ %0 Jooee] o8 oo oo
ETART:
- socsie Comrs -
susY — 1 —
DOUT — Indwisfelslele s Telz]{2] zeormes. —
] 2

4-2 AID B R
Hid st L BB R0, (R S3C44BO (1 VO DHERIFS BT EE, R
ZEBERE VO BE, 2 &P, %5 T ADS7843_Read(F ADS7843_Write()
PR HCRSERRT SPI MM B H#E4E.
() AIFEBRHERFRE
MTARZGHER R, FAEEMHRES, ADST7843 Ml AD #
BEBLE-NMTEEHEH, XM IARSE (oms, BXHTHES
ORI, EEEEHERIIMERRROT]E, £#17T 10ms 1
Eat, MEEH SPI Ol A/D ¥#i(d.
B AD $NBANEWELE, MRNEENLES LCD RHEX R
Arpx, R FEHTEHE LAALE, ADST843 RARIE 12 (18 AD £,
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B384 4095, 1T LCD R~FAh 320X240, Frll, ¥ELkR b2 0~4095
B ARARER LSS /MR 320 B9 X ARERAT 240 B Y 245, REHENT:
LCD_X=320—(320*X/4095);
LCD_Y=240*X/4095;

A BRI SRR WA 43 FiR:

RN [ HEETI0ms e EXEEIEIT e EXYEALR
SHTREE | g e EymaiR S EVREEHE

4-3 fEERHER

§443 HEERE

NC/GUI A BMEETHEE. BiF. MERSIROIHE, HERDHR
HERHTTWE, ATHEARERERLE AFRTESHRERRERS)
PASh, XEFE XTI PR AC B SUHHEAT B SO I — XM R

TE e AL & X ¥ GUIConfh F #1% GUL_SUPPORT_TQUCH R EH 1 fith
ST, pC/GUI $38in T % A F M F. GUI_TouchConfh #6135 T AliikBR
FERERARN—LEEX. EFMEFARBEEEANLEN—BFXE.

B ki, B ARG B Y EBIRRZ R 1267 A/D #5985 K 1E 4095
FB/ME 0, (BRIELERS, AbH 5 MY B A AR REERE T BUBAE,
BR Sk gt % S I A v SR B B AR N Al dR . A RTT B B R EF L LA
AT, KRBT AR U 8(30,40), (4065,4075). HWETHIE MM AIEE X
T

#define GUI_TOUCH_AD_LEFT 36
#define GUL_TOUCH_AD_RIGHT 4065
#define GUL TOUCH_AD_TOP 40
#define GUL TOUCH_AD_BOTTOM 4075
#define GUI_TOUCH_SWAP_XY 1
#define GUI_TOUCH_MIRROR X 1



% 4 & uC/GUI 7 pC/0S-11 e

#define GUL_TOUCH_MIRROR_Y 1

F5h, BEIMMER LR E &% uC/GUL, TEEMNBEMLA i E
i E L. ENENZE GUIX Touch.c I, 45IL:
void GUI_TOUCH_X_ActivateX(void){}
void GUL TOUCH_X_ActivateY(void) {}
int GUI_TOUCH_X_MeasureX(void) {}
int GUI_TOUCH_X_MeasureY(void){}

HAf, GUI_X MeasureX Rl GUI_X_MeasureY %2 3 {5878 240 it 2
AFR{HE, T GUL_TOUCH_X_ActivateX # GUI_TOUCH_X_ActivateY filZE—f%
BT & X AR,
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Bsu ANFAEKSG

F5FE AAERYE

FEEIENMBEL-BEREINKGTE LAEMRAFR, S8ETHEM
FREIRAER, BrES, ETHEFRNANTEIASURESEEE.

§5.1 ZAEHHENLH

pC/OS-I B & TIHHHENM AR MR R WL RIERSE, RETHE
AR S KB EF LA AERREREMZOTS, WEFERLH
(E%, ER|MOELRSZES DR, HATATHZRE, HELE, £%
REFIHEBRERIE.

—MES, BHE-MEE, B—ANMEENER, ZEFTUIAN CPU &
ERRETZEFED. SHNARFNRHERE BT ES SRS M
%. BMIEMEBIMLAN 84, FERT—EHNER FecH—%
CPU #fF B M. BMISFBR—ANERMBEF, BALULT 5 HREZ
—: IR, A, BITE. BESRETEE. BNZALGKHREREE

B 5-1 Rl
B
BRE

OSFlagPsot() OSFlagPend(}
OSMboxPost) OSMboxPend(}
OSMboxPostOpt(}
OSMutexPost(} OSMutexPend()
08QPost() OSQPend()
OSQPostFront()

OSTaskDel() 0SQPostOpy() OSSemPend()
08SemPost() OSTaskSuspend()
OSTaskResume() OSTimeDly()
OSTimeTick() OSTimeDIyHMSM()

OSStart()
OSTaskCreate() OSIntExin()
OSTaskCreateExt() OS_TASK_SW( i
3
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