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RAEM AL S, T T o 4 40 Ut UL 2800 0 O 45 4 DA S e T T A& i i o 72

1.9.1 USBHRVESHWERB8DE

USB & 347 B4, BT LB & — L — AL MU 7E Bl & A X 1. BRAR 2 — L — oL X
AR — DB B A, USB i I #Y 2 LSB 12 Al Y 75 20, BRI 5G H ok 1Y 2 B A1 A7 %1
B TR R RARAL, B 5 e fr i L (MSB) . — A4, X 1 T R 248 (field) , i LSB,
MSB 52 A B SR 3] 43 )

BIE i, USB B A X B B4 B2 AT, ZeLd MIET T, BAad NRZI 45, 7EX B
WIS I, B FH 09 R0 #0J2 IR 40 1O BHE BRI 20 A2 S 78 F NRZT il i IR A s . UG W2
ik, ML 3R B A U B J A2 35 FE B NRZI & 51 B9 B8 » BN IR IR i 80 . 3 Shaks 5 — A
WO A% 5 I 1) B (R0, R O AE USB RGEH, BT A7, Br LA B2 2 ALY Bl iy
il A o DN AL B 5t 25 9 B840 oo Al S

USB &4k FA=&HEEZ LAy AR BAE . — D00 A F R IR, AR5 7 25 58 1
A, T AL & B JEAR — R . (HRAS R B A S ] B9 4 L LR AR 2 DLIR] 25 BT R R



— M FRIRSF PID(Packet Identifier) , i@ LA Z5 ST EOP(End Of Packet) 45 Ui M,

[F] 20 S & ok &5 USB M9 178 O 51 B BUR B P 125 7 i MIr & . BRIz 40, [
3808 1] A FH K 1) 2B 3= AL 3 A0 15 4 S ) B HE B b, IR RSB R DA —ER 0 JFER Y, T 0 AE
USB 528 I 508 2 5 A e S R %% L 25 SR st Je B A Bt A 80 & A2 i SE AR 4k, X ik R AT e O 5| 2
TR 7 SR RE AR . SRR BB AR 5 5 X T 4 ol 1 A8 VIR 38 12 4%, [ 25 38l 4 FH ) 2 00000001 (3
B0, Bk b R ) s X6 A, R AR A A SR 31 A 0L F TR 1A 1(REEE M
& XS X 3K v B SR B2 WO g AG BsE , 0 N BORT LA T RO

Kl1.9.1 B2— 2o KE USB £l il R 20 840 NRZI 4 5 BB . XA
A 7R BIXT N E 7 0B E— R BT NCE 14 1. MR fTEOEE
G T 28] — A7 ) B0 A A A B B CRP R B8 1), A B AR AT PID 4G T, 4nfE 1. 9.1
g PIDO #1 PID1, 5 2 AR R AT B B B A .

FI e 7D

T\ oy

0 0 0 0 0 0 0 l

F1.9.1 £FEEMEFEZHEFE

WEEHRAF EOP, X FREH A M /MEESBERS K. 2F/KEREKN EOP
T—N KA K 2 NEHEALTERE R G 0(SE0 RS . SE0 MR Bt . D+ D— [A] i ZR R KF
FARHSE. BT USB A RZESBIEL, BH AR —5 — K. SE0 RAFE . & —Fh K
RAFR RS . SE0 HIRFE /R — Sk i R L Bl i 45 R (B AfR 5%, A m#Es USB £
Zean Xt USB W& #1T E AL ERAE, Bl Rl K SR B SE0 RAEKY 10 ms SREIA .
XTF R % & 1) EOP, i B A A7 S Fe 45 Dok 2w o R ] 4] Wy — AN 3E R 45 1R 2 HL 1Y
AR RIB AL R WE? XN CRC AR FIWT . @12 CRC K 5 1E # , W) U B 53X 7 35
FEERE EOP; ® W, i B fE i 55 . BRR 2 UESF USB U, X B HEHEAR EOP X
A—NRBERITT .

AR RAF PID &R R — MK AY, Badkf 8, Hrh USB thil i HF 4
£ (PIDO~PID3) , 3 4b 4 £ (PID4~PID7) & PID0~PID3 HHUZ , % 56 PID, USB #il
E T 4 4,57 .4 A (token packet, PID1~0 & 01) . (¥ £ (data packet, PID1~0
& 11) .48 F 2 (handshake packet,PID1~0 & 10) Fl 455k £3 (special packet, PID1~0 2k 00),
AEZE R X LR BRI,

2 1.9.1 2 USB2. 0 thill L E B £ Fh PID, Hrp g B 2 7E USBL. 1 thill & A 8, i *
Shnit.



F1.9.1 USB2.0 HEXBEM PID

PID 257! PID 4 PID[3.0] W B
ouT 0001B P R B R
N 1001B N R A B

4 ik :
SOF 0101B A HIPE X R — W i A
SETUP 11018 i BT I — A e
DATAO 0011B
DATAI 1011B

gk NGESSE €l
DATA2 » 0111B
MDATA x 1111B
ACK 0010B LRI
NAK 1010B AHfIA

2T
STALL 1110B F ik
NYET * 0110B KL
PRE 1100B S X E—r4 M)
ERR * 1100B ERGXE—TETFA)
Rk SPLIT * 1000B IFHEHF G R—T2 )

PING # 0100B PING i GX B —4~4 1)
— 0000B 1788 R

1.9.2 S48

A AL K 5 sh—Wk USB 4&4 . Bk USB J& 32 M 254 (30 NS5 44, B DL 16 B4 4%
i # 2 B AL A S Y 5 T 2 HRE A 2l B W 50 (o — 1% 461) /1 2 SR R R T PR I A RE 8 R B0
AR B HPR AL LA B A B IR A IR AE 5 (B R XN I BIFAMEE R, R E—T
BERRE) . XBTE R E 4 B8 0 P15 25 25 47 e [0, 40 e v )
SR 4 FF L 4B A H (OUT) A (IND L & 57 (SETUP) fil i #2 4 (SOF Start Of
Frame) .
> A AL SRl R0 A B e — R .
> A A B OH 3 0 1R AR [l — AN BE A .
> A A R TR SR S, B R A A B AR T — R A R AR B A i —
MR AL, B E I X BI7E T SETUP £ 5 R DATAO #ii ., H REE R I &
PRy 42 1l i 1, I LI & AL, T OUT 4 A ¥ 7 3 S PR



> i 4 A0 78 A T (BB D FR IR B &k, B AT I R k2%, I8 USB 23 & M
& AR AT LA E] SOF ., USB 4 i% & B 2Z 5= 4 — /il 1 & i & & 125
ps PR —AN N, USB FE LS X 24 /5 i -5 747 7 80, 78 8 iU T 45 B (B S0t IF 4R
i, ZRAE 8 A, X 8 AN A i 5 = —FE Y, BIAH R ) SOF) i i SOF 43 & 1%
W5 . SOF Himis & 11 i, 78 4 N2t , R SOF 4 Mt Ja A iR FE 4k 4
ety , HoAh AR B fetim. B 1.9.2 & SOF 28 r 454 .

BB, &5 E8A —1 CRCS RS, B R PID Z J5 W 4U4E . N E45 PID A& 5,

B4 PID A BB LF 4 NBUR W HEITRET .

b | strtumisem | ngons | skcresiisk | sor |

E1.9.2 SOF£laasEiaE

Al 1.9.3 /& OUT.IN.SETUP & A 45 . ©N1EA R S5 . [F 20 8 bRl .
b ik 3%, 3 55,38 . CRCS ARSI A 4 o), Hovpr, Mok 3ok UR: 2 5 1] 9 1% 4% ) b ik, 35t o 38R B0
(5] %) 3 1, 5 (G T2 A5 BT 1D U 2ok 9 0 AR R L 2 [B]4Z — T Mok A0 A5 A E ) s CRCS A5 R
44 PID 2 J& i) ik 38 R0 35 50 88, i A€o 4% PID. A 1 6 3 , B098 78 Bk AL Sy ik, B 1)
LSB7ERT B iCE X — &, B, 7 Vi hb7E B2 EAAW A E R A0LAL. A2, A3, A4,
A5.A6.

s | strabrue | 76t | akomas | stroreskek | Eop |

E 1.9.3 OUT.IN.SETUP £} & E

1.9.3 HIEE

Joi 42 BB S, B iR ALk FH R A E B 9 . 7 USBL. 1 thill ., R A IR 508 A2 . DATAO
L DATAL £, 7E USB2. 0 H X3 h1 T DATA2 1 MDATA £, 3% 78 /& - X 5 5
e R T v [ AP AR

BAR A EA RSN . — N F2 B, 5 R BT EHE ., AR5 2 CRC16 &5, &
Jo AR EOP A 1. 9.4 FizR.

Jﬁlﬁjlgﬂ 8 BLFRIRPID |%31'50 | ?'ﬁ%‘ll | %Zq'%'N| 1647 CRC 164256 | EOP |

E1.9.4 HEENEH
ZHTUEAREAGEEA, RHESE F R4, TP DATAO 1 DA-
TA1 A1) 8 0 5] 3 A7 B B i
EH B A ESL4ED B 2B — DR ISR Y] B . 24 B0HE A0 p T &2k Bl MR, 2K



PR AN . R B %) J5 B e A9 RO s R R R XY, USB RGN IR A4 T — 446
L IFHEMNERPIRE . BIRORMAIE FE L AR FREHANEE. 3—HEL
TE B BB B 8 O 3B 1T 8 AR 5 BN R 5 20 7E A% i 72 P B IR . X 55— S i G vk
A M M %K B RO R B 2R, X e R R B C R BE R R B IR R R —
YA A B 2R A BR A A9 — 20, B BRI E 2l Sh # B Be a1 (H s E B £
TEHE AU, A TEM WA S a0 ; 0 5R0 J5 T — R AE A B e 2 R BR A O A9 — 2, I35
W Xt 7 Be A VI B f 2R Y , gl i » W R A Bt e e A A B » 1K 2 B — IR B IR A .

1.9.4 EFE

#BF R FR R — ME R gt k. BF 8 HF FL 8. PID fl EOP, & & i #
B — AR A, A 1. 9.5 Fias.

##F1A ACK.NAK.STALL #l NYET,

» ACK iR IE W 2 508 . oF BB B8 1Y 2 8] 5k 25 90 5 s .
ENLMEEZA AT LA ACK K #A, T NAK.STALL. ®E1.9.5 EFa%EH
NYET RAE ARG B, EVLAREM X i F4.

» NAK F/R & Bl 75 2R ], o8 B EfZH 2 EA RS HSHRENEN]. X4
FHLUE] NAK B, F15E % &8 R HES L, EHETE LG A8 W PLE T iR AL .

» STALL #RRZFLEBERATXNE R, S EmE DR HER T, BRR —F 45 R R
A, ®&AIRE STALL &, 7 2 EHVL#HT T A BEMBRXFF STALL RZE.

» NYET H7E USB2. 0 H o 35 & f th 35 55 W i T, & m I & AR OB il oh 20, (B
WA BB AR — R EdE . EVLTE T — WK B0 i, K S5 PING 4
JEAL SR IR 1R & I 5 R 25 (R 2 OB , DAkt B o 0 22 1 7 FE TR 9%

o B E R B2, 3R B NAK I8 R B0 4 RO U0 B 3 2 8 I I A BOHE A% i 503 8 B

B Re S BB . XY USB FHLECHE 3524 M B B0 48 B (an CRC £ 565 48 PID L5045 AL
WA 2R B, X ERF R F AR — S BOR 2142 T NS Re A,

1.9.5 B%E8

FREE-SEREKGEEHNE. S3F 4 . PRE.ERR.SPLIT 1 PING, HtH
PRE.SPLIT.PING 24 J#4J,ERR Z# F 1. ERR.SPLIT.PING =4 &% USB2. 0 #ril
HE Y .

PRE J& il ML AR 4TI H A o O B9 —Fh AT 24 . PRE R{EHES R G, Fif. h
TRk &G S MBS RIME . ERBER AR LEGF LA RAMERERN. A Kk
#| PRE & R, AT HK#E % 0. PRE 2O 58 FRMEW—&, RA R 2 8. PID
M EOP, ¥HFEAEMEFSN, EVEH LKL~ PRE SMA(LEEEKX LX), T

E% | wrien | Eop |




LHEEE KEABXANLSEE., ELBAERBXNSEEE ., T LS T MRE &85
0. #E5, VLS DR B X A 3 & k64 A KR a5,

PING 4 jiifu 5 OUT 4 it A —FE 454 , (B2 PING 2 AL 5 35 8 & 2% B8 , T 2
FRFE &R ACK 5i# NAK, UHIW iz &2 ® e A 6 88 . 78 USBL. 1 #, 2% F PING
S hefr), RATE USB2. 0 M 8 4 &4 PING 4 J 4, & H w6 78 At B2 A% i fn i
il A 3 55 b . B OUT 4 A & 6 Bl i, A IR & 2 B A 25 | 83 B s 4B
276 OUT 4 fl 2 J5 IR E &k — A8 A0, I SR 15 & A 2 ) 3 i B0 ds , 5. [/l — 4~ NAK,
AR RM RS T RLWR, HAEE T, EmEg&hain Tix4 PING fLHl, F
PLFEH PING AR EEE A BHERHE  MAHFLBEBE AL T E. E2EK
RF . ARNSER—MREAEBHIRE, R TAIEFE T — S S35 B, 45 Rk
HTBTMRZ, XEMEMEHAEK OUT S HELZXEBHE SN, Wik, BRERF g
T—REERANEFTENEER.

SPLIT 4> Al J2 8 1 5 45 70 244 R A, 3 1 AR 2k 28 W v o 000 . e Ak oy 4 3ok i 28 41 3 28
WAREAEHETEHMNH. ERREBFLAERESHFF P RRERTH. A THESHRHFSF
AR ES, FERETELMWIIEE, AR T, BSR4 1T LB 32 USB2. 0 B
PE ST

1.9.6 W@V EBHIEE

XAZRAE DL AL L IR RAT R /B 4 =40 B 7 Hosg, W SR 4 F B AR A USB %
DA RLd ., USB# 0K F#E S B4 T, 0] R RO X 840, HEHEA X
A—NARRITT .

— A9 USB £: 0t i & 58 a0 CRC #2587 3E 78 \PID H5] EE U146 38 F 5 il iy
AbFE
24 USB # Bt 1E 88 32 BB B0 B, an 2R A 28 R PR A, B 8 Bl - A7 918 If] ACK, [R]
i, 5 B — M R R B LR I B B s i R 2 R R A BE I H s &R B NAK .

W3 i ATE R B, 0 SR A BOUE TR B R E W R R B P E R IR ACK., R 50 3
EiEHEGEIREBINEFES ACKOZ G, EABERE , RS lizh &% iR L BIEF
BRI e H3hiR [E] NAK,

M T AR YR A SR A A — B bR AR, o A B R 6 O BOHE B v 3R A i R B i 3
Y ECHE B AT, B2 e ik R S B4R 2 4R B A B BUEE T IR AP B AR R L bk | g
CRC & R&FEARBNH , 7€ BUS Hound H MBI EHE B2 an ik, 2 B8 2 5 3¢ B, BUS Hound
HEEE 2 il r &8s . B 78 ACK #iA ot 0. 78 USB £ 008 B o, 38 of — 2845
5 A LN I 2 R o s e B B Ak T BUE . i Ah, B T E IR B LR IR, SETUP 1
276 AR B AR R AL IR AT .



1.10 USB BYPOFh1E 4L AL

AR USB & T Bl e B2k AL g i) B A B0 J2 4, , (LR FR AT A il B 7 b e FH A0k A%
S B , W2 AR IR — R B0 56 R X e R R 9 L L BU 55 (transaction) A BE A& 4 B .

1.10.1 USB £%

A5 RAT 2 W7 FH558 % A B =R M e mEFa.

> QARG s — 5, B H EYLRE;

> BE AL R B, AT LUN EALEN 3%, Al DU & B AL, O 1] i AR 18 48 5

> B PF R R EEHE B CE SRRSO )E AR R T A . Bes Al DUE

NAK #2 TR L Bl & RUERLF

USB hil L T 4 FhAe e A - Ht 5 4% fa | 55 i A% S (oA 0 380 300 [R] 25 4% D) wb W7 A%
A A b, R AR | S A L R T A A e — B AT R — D g R
& = 2 S AR S S B B — 5 B BN AT RS 2.

1.10.2 tSE@

it ®R G ERAE SRR, XREHEEERFI,

fit B A% 4 5 AL B2 55 (bulk transaction) A fi &l . —IKMBEFHFH =1 B . 2
BrBBURE A R B R Fab B, B iC SRt & A s X BB B R — A
SN, tEARE S AItEEAMES GEfE, sA LR N EUEIASH R A
fit®imAF S MES AR ES.

it 2 4% i B AL B A e B 0 B UM A, BRI BRS M E R E H O E L. it
A% 4 08 P TR B B OR 6B ) SE i SRR R 3 A, il in USB AT ERAL 1 #5A R %
B ESE.

HhANAMEREES ., EVELRE—1 OUT 24, X4 MAab A& T gt
Yt 5. RIE . BRE - DATA (AR R4 24KA A DATA &, ZEEE VI HBAL , X B}
b 11k A0 3 AR DS R B R SRS WU XA SR . AR5 VLD B AR =, 5 5 I A& [l 4B T
1. M4 A EIR A HENR JCR, IF BA BB W RORRAFEIEE . & H ACK
BFAECE NYET 8 FARMNE EN(RAEEKEXA A NYET 8 F4, 8RR AW B K
EN L (H R WA BE T — A5 . W RIEAH BB %% vh KRR EUE . B4 B R
Bl —A NAK 8 F40 . S IUr F UL %A &b X ol EVLSFERS IS ) i B 2 3000 ik & 4 b =
%5 o AR VAR I BB R E 0 L (H R AL THERRAS , R B —4~ STALL 8 F. Rk
2RI B A R (B IR B A R ALIE AR R AE) DU RS AR AT e Bz, 1k FE AL SRR T



FHREBEEFEMEMAFS . EIELELE - IN S, R, IN A A F T 5% 4 i
GRS . RS VLU B R WO RAS , S IR AR PR . SRR AR B E iR, I8 4
AAATAT e 7, EHLERFAB IS . A0 5R A Mk 0 5 VT S A% &, O HL 3R R I 3 A5, I
% 1 A AR e 7« 0 SR A B S R ] R4 B — A B i B B4R (R B
AR B R BIR VI 5 Q0S5 & B A B0 7 22k 8], )& B 248 NAK 2 F 405k i iz &
Bl s a0 B iZ 0 AL T AR S IR A 2R A —A STALL 8 F4, R EHL8 0% & KL W
BRI RIS IER S . M ACK B PN 4. W0R FEH0AR I 2] 553, WA W5 1] i 5
WAL B, USB MMUHLE , A ARG VL NAK 48 T2 3 16 45 22 e 8 48 0 G 0 1)
WA STE T A AREE U“SB”I | BEAR AR ¥ 25 [R] 22 W B » VR 18 78 oK 3R R 1] B4 45 4k
Ml IRWEE ). EHVFAEWS NAK EFLE, MERSENLHHELRR, EVISEME
() Bt ] B B i A 5

AN TE USB2. 0 Wik &N T —4 PING £, EA K H B, HEEHEEN
#BF. FHik PING H5 RAELSMAMEFMQ,

[ 1.10. 1 B— P EFESWRAER ., T % R B PEAT S g R, 5 mILA S5 R
MBEERRFTERERNZH AT ——MBET .

Cl&rEilEl; [ Rabi&igls

F1.10.1 #HEEZFHRETIEE

BT TR IR S R, BRAL TR RRE . HT/EMLR —KFFE, EVLEE -2 HEA,
BA LR OUT 4 i IN 4 M40 58 3 & PING 2 i, & 1. 10. 1 R —43FiR. Hf
PING 40 /& USB2. 0 5 B th 4 19 , 2 OBt AMEG BB SR8 4 M

R B A S A R B A ) B e A S TROIRES .

A My B Z Ja BB R b Br e A 1R o B, bR A S5 55, W) B A R (e B B R



o] i 2540 NAK #2 P STALL 2 F 6., XHR&MREREE ., X FH 255, 0
FHLTEA AL T L — DB .

PING 4 i HI R IR & R B A 25 BB R, A EUE I B, RA R F U B &R
P SE PR R AL R B4R T4 . ACK 18 P R/RA 25 B WCEE , NAK 2 T4 878 Jo 28 [\ #2104,
STALL & F R /R S HEE .

RIGREEFEB, X TR A S S, 1R FE L5 5&R B B F 6, 0] B E LR (6]
ACK #2F4; MBS 1R, EVT AR E, FHL0 502 68 9% 8 8 . A e NAK #2
FALE B A . AR S, a0 SRR A RR R B, WIGR [n] ACK 12 F A SR &
B 2 A OB A2, W3R B NAK 48 F42 ; a0 5% 2% o s FE i, WIGR [B] STALL 8 F 4 fn 2R
VA& B A% i i U A A BB S B R, B4 0 A B 28 RIR S .

Al 1.10. 2 FE 1. 10. 3 B340 b 25 ) — A% Fa 16 A A L 5 A 35 95 AL & i i =5 55 O 8K
BAEGERT 2 FWEID.

ik | INPID | 76niisit | 435 |strcreskeme| BoP | FaLKE

B35 | DATAO PID | 77150 | 77771 | 167 CRC164: % | EOP | W& IE[H]

Bk | ACKPID | EOP | FHLNE

E1.10.2 —XEBRHNHEENES

FI28 |OUT PID | 74t | 4firdii s | ShicROskise| BOP | Spikis

[Al 1% | DATAO PID | 450 | 951 |16067CRC168:8 | EOP | FHL K%

B4 | ACKPID | EOP | & R%&

F1.10.3 —XEHHNH#EEHES

1.10.3 D¥iEHE

H T A% i — B ORIE AR TSR A0 AL A . T S e 7 S A A R AR P AR A i A B
FE AL PRUETE /N T 31X A (1] 1] B 1) 9 Bl 1A 2 HE— D A&
X HL P A O, BRI ATTRE A BRI R R—A — AR . BN BB S — A

o B2 X B o) SR 8 A B 15 A L 0 A AL T 4% (HID) e A BB B B BR %5,
T A2 i b, W L FH SR A BT A 00 B A RS 5 X4 25 6 A2 S P e R A i SR A% 1% R Y 8

Bk T 76 X i s 25 V) ) SR b R — R 22 A, Hh A R A O A5 A AR R —AEE L H
=i A PING fl NYET WFhEL., o W% % (i F o B 35 55 (interrupt transaction) ,
T 4 PR AR E A 1. 10. 4 iR, BEAE 1,10, 1 BZERLH,



DATAOQ/ DATAQ/
DATAI NAK STALL DATA1
g
ACK HEE ACK STALL e
N N { [ L N\ /-*z fﬁ

O smEhlil: [ foritsa
E1.10.4 HHESKER

1.10. 4 =H0HE@E

S5 A% (IR) 2045 dan) FH 78 2008 5 K X 52 B

BORW B8 0 0 5 0 B A RO 1R 4 5, X BB =L
B R EHE IR AR R X T M B R & R
Ui X B Y 100 %6 TR ZER AR 5, 20 B B0 i B R
EIEREE 2 2, £ 20 R 2 AR IE A BB A 105 BT LA
SEIHE B AN PRIERE 100 % IERA I . 2 B0PE 55 R
B, IFANHAT RGP, RS R g B A N2
. BE R IERE, AT LA 20 A ) CRC e % 5K 1
N BT A AORCR AT L B . o B
A&t i FH 25 1 25 %% (isochronous transaction) & i %% O #FFIHsH: O #rig&RM

. &l 1.10.5 RAFERTHF AR R El1.10.5 ERELEHKEE

1.10.5 &8

1 4 i 5 T TR = AP R G R R e — 2 BTN TE ST 4 A& OB R A, L 4 B
ok 42 1) 4
il e i 3 O = A AR A — A R R S R 5 AR A A R T 0 A A A AR = A




B BREH - FES BV ESFE— TR
SR, SitEARNEILESHL,. FILAA M. 5%
B AR —#E, g r a2 SETUP 4 M6 s 2ok 2 Bl
f25#1, ,SETUP HAEf Hl DATAO fi: & Ja BB F 0, &
HEEfE A ACK kN2 (BRAE 8 T, AR D , A R H
NAK 5# STALL 3k R %, B % & 7 2 W ST F 5 1Y
B, B 1.10.6 22V HFHRMER.

BpE oL AR R T BE Y, B — A5 AL T BB R A B
B, IRE, - 1M HELIBTDASE - ESEZ2ERESE

% . TEIAR A RO RO 5 S R A b i R s

E—HH ., EEERR, EREE AT, A B8 E 5 D
WS [l — A i O 1) 9 ot sl 2 L, 7 4 ) 12 4% b O
Ao ) BT BN S 55 R AU R A B s TR S AR
Bon A B B A RUE S o5 A A6 R i . — BRI AR

TR
ARt | SETUP
R zmpers S
¥4 | DATAO
_________ P _
BFa | AcCK A

CldonEP S [ AonB iR E

E1.10.6 BIELZHREE

s m R AEBOR RS IA AR T RS R . BB RS — iR a0 Z DATAL 4,
RJG B WEE i — DB E M 7E DATAO fl DATAL Z A% % .

RS R — R F 55, B AR5 5 170 I e BRAT T PR R0 B BEAH I, B 5 AL i AE
RESBREH R A RS R mERS S B EN - MR S5, RELE

HEH DATAL 4.

Mtk Z BT A E R X 4 2 5%, 2 N O B B ARIE B L od B A B e B vk . stk
2 R P A Bl R AT B R DL K B bl B A, HR R A R L . R T
USB BMSCH R S0 % ] 4% i BT {5 P £ 85 A o 37 5K A 28080 285400 AR 3 SR A 2, s & 78 s il 19 5K

B 1.10.7 JLF$E 5 5860 C B

1 ELAA 40 Hb AT .
B 1. 10, 7 S LA 4 il 45 far 59 5241
AR HE s RELRE
! A A 7N \ ! A A
plE | SETUP(0) | | ouT (1) OUT (0) OUT (0/1) IN (1)
DATAO DATAL1 DATAOQ DATA0/1 DATAL1
gl | SETUP(0) IN (1) IN (0) IN (0/1) OUT(1)
DATAO DATAI DATAO DATA0/1 DATA1
! A A / A h Y
TR
fae | SETUP(0) IN (1)
DATAO DATAL



1.10.6 MKREBSHEEBRPXRA

— A EARR um, RAE TAEEE— M e T . @ %, AT TAEAE A A BT B umaa,
U ST 20 A, B o v e R A

Uit 4, 0 = HE USB i & AR LA 2 2 BOAFE Sl v o, & — LB EIFE T H . &R
A TP R UL K B WL 6 ) —Be iy A, BB 3E 0d v a5 O fE R Ay . oAb i s R R R Y, T ZEAR
BRm kY E. 3F 0 sl R A TE Set Config ZJE A BB .

1.10.7 FRIXBEShHIZFHFHNRRKEK

B v SRR AL T v BT R B R BUE K . EVER KB, TG
A A e IR R AL

> %t T4 il A% i A i s ISR AR U KRB KB 8 F W, M B XN i KK e h 64
FA L, MAHEER AT TE 8.16.32.64 FH hik$k.

» Xt T2 AL i o s, 2 AR KK ERK 1 023 F . mEEXEKEK LR
1 024 S0 AR A X R 25 i A& .

» Xt T o A% i A o o IR R KRB K LR 8 7, &2l X i KK LR A 64
FH,EmEEREKRERK ERR 1024 F5,

» Xt FHtE AL S, R R E E N 512 F1, 2l K KUK AT7E 8.16.32.64
T P B AR A R SRR R AT

1.11 ARBING

AT PS4 T USB iy — SR ABE S, A1 B AU I JO0E (R 45 H 55 R, Xt T USB JF
RERYL, T X LA TR D EZRY



%L =
B R

AEE BN USB 2 Wbl R Gt Ak it 550 B A 2E 2 Ll B IR TS A

USB 2= ) Hz J2& B B Sy 2% 2] USB T Pk () — 008 4 LA ff 2R L A L 3B ) USB 2258
M. BEfEHR R PDIUSBD12 il AT89S52 HZEty, EA A . 0 . IDE Of LED %,
HETE BRI FEZ IR ELB T BEA USB B . USB 4 . USB MIDI ## & U # . USB ¥
B 0 USB # IDE Ml A & XA USB HID &4 . H & X1 USB &S Mk & .

A4 FZAE AT USB RGBT, BT AFERE (3T B T — 26 fiifb, @ilan. g4
HAE 8 MR BAREE M BALRE  RHRERE RAr 3h . X ikt 5 USB kR
AR DB ETXENE, MREHREIEMEE FRRZEN AT EERE H O RITX
o L B AR Y

2.1 PENDARBEE

AT REBLIAANA USBREAER, WEEFE ~FCGEMR USBE#E DL, BREFZ BN,
NEZEEHRBFEE R ERE HE, BB HRX R E S PDIUSBDI12 &/, PDIUS-
BD12 XM & F K, @i 5 A D12,

PDIUSBDI12 ik i & fif 2 JEF 3 (Philips) F R AR —BEH USBEO G . BXHF
USB2. 0 2R (12 Mb/s) BB B % #: (soft connect) T HE M ZHE i 48 7/~ 4T (good link) ;
EEH 8 AT AR 05 MCU ##: , 8753k 5 VZHBEF; NE 3.3 VEES, W
B S VA e 3.3 V EJEALE ; N E PLLGBIAHER) AN A6 MHzH) &
RAVE BB IR . BR T 3 sl 0, B3R B AN EAM 9 i L » B4 S s #0278 g A A o o e .
e, i, O Ao 1 AR KK 16 235 50 o 2 Wl AR N T R KK 64 47, 0 sl 2
W % A R R R B I S e R 128 A WA N X R KK 64 F5., PDIUS-
BD12 A& SO28 Ml TSSOP28 Wi fh 3. SO28 %k il 58 5 0, Bf A AT A9 AR T b 4 H B9 J&
TSSOP28 £3E 1. & B ARFUR 5| 0 18] B AR B & /0N o 152 422 s R AR 05T — 26 , 40 SRR B2 B o2k ,
AR Ty AP Y

ZEF MCU, B B 3£ T 2 5 W 3K 4 #% 8 B i STC89C52RC M A HL., tLAMRZE Al



T AEEFEX S MCU, M4 AR AVR,ARM %7 ##H X MCU, £EAF =4 F M
MR A . R 28022 E #0251 ATTH B E WA EE W 51 %08k ThRR IR K 5 H I & 36
5% Keil C51; M8 E BEH MWK, RANMELEME MR USB, AR HEHB L, N
TREARATIXERE  BE e 7% W 51 b3S . FAb. w2 thml LIve B F i AT89S52
B, AR ISP FHZ, 5| IR STC89C52RC 52 & F 4 1, FLASH f1 RAM 1 #B J& —
AT LA 84 STC89C52RC, 4R, I %A 46 -, i Fl AT89C52 /2 7T LUK . A5t
EAXRHELHEENE. FEMLLE T RBBIHEMS L EEE . XM, L H R 7EHER
P2 B L B O

W T EENSR G BT SRR G R T . H 2 B A BUE T W84 51
e, W EMTEEERXMATLLT . B3R, AEXFHNELCRBEAER, RATIE T E— L4 B
TOAEE . Bl N . 8 O LED My Rz 0%,

2.2 D12 S|IIHEEHBA

LR M F— AV b, B S B 32 B0 K I Tt (datasheet) . BB TR S 1T R 4R
1ﬁ?A}HFﬁ}HuJuHE‘Jﬁ7M‘C%{ AL T BE AT A 5 A B R AR SRR A A R
A HEH A TR A op B A B R SR A M R R . BHE TN E AT AGE A B A )
T BEE -SRI R SR T, HiZSh RS pdf /28 7 I RT1%E

R Q AT U RINEE T M. s — s

o

SR ERRAERITIL RE RS, FRHET =t
MR SR O TR R, A be
e T X T 3 A DATA ) [T e

T4 D12 W51 oA, B 2. 2.1 BN 6ND 3] Zha
D12 %8 T b 42 5K B3| B 634 e T hiaeanal I

WHE NXES|HEZ ERTUENRREZAE ARG DATA(5) [7] 72 XTALI
B B0, 2.2.1 H DATACO) ~DATAD EAREL  para6) [3] 21 gL N
PO, M GND N /R # 2. ALE (Address Latch para (7 5] 20 RESET N
Enable) s j& 1R & H 1, & Hb bt 81 £7 8 8 ; CS (Chip ALE [I0] 9 EOT N
Select) Fm B ik, JFE A N 8RR KB SEH/ M CH cs N [ 18| DMACK_N
I 2 FE bR 5 b IR AT 550 7w i R , BIIRHL suspenD [12] 17] DMREQ
SRR s INT Rs P BiE R 5 55 RD ®7"  cLkouT [3] 16 WR N
V(S 5 WR %8 5 Y68 5 25 RESET #7524  NIN[ 13 RD_N

fir. L3 IR TR N #35 EITRIE 0 AR,
XTAL1 il XTALZ 8 Gk R. 8055 4R %

E2.2.1 DI2 5| H&HHE



A5 B A B RIS R, B ZENEFE EERERETH AN . XX
BEECHE T i R R R A Y .

ZEFHMILA EARBRERLT  WEEREMTI I AA MERERKYEE. Y48 % F
IR B ML RS , W Z eS| R R Z—T . FFEEG A RFERMHL T, SUS-
PEND 2HEMEE , X2 USBREM ., ¥ELL 3 ms ARG, HRFEH AR
R, XA TR R RXAMRE ., CLKOUT &4 (clock output) , B J& F B 4p £
o W] 2 R PR TC 4300 1T A5 B A — S B A R AR S, AT DA 4 HC A 7 R U A R B . GL
RT3 253 89 Good Link 4T, Vo3 5 V HLIE, Vours. s 52t B N 3. 3 'V 54 FE 2% 19 #
. A0 Z—HiHES A,

TEBCHE T p AT AR B 5 B3R (pin description) . R AT D12 B8 F M 19 51 B #6 3R
—— R, DU Rk o SRR 4 3R B s T b A Ok L BE — TR B B4 L 5E TR B
5, 505 =TT 2B, 58 DU IR % 5 | B A TR . e T A R R AR 43 2 P P X R AR 43 Y
0 8 R 488 I 1) i e

DATA(0).1,102,Bit 0 of bidirectional data. Slew-rate controlled.

R 102 EHIEFMF R EBEA R . ERAE 2 mA W88 5 B A i 00 m 20 1,
DATAO) =2 W el £ 4 1Y Bit0, Jf H2ww R H 0, wREREH M E 5 0,008 EiRit
It BR ] T B AR L B B8 B B, s W R S AR BE W , TR AT LA D B e xR
i JL~ DATA B, # 2 —HR, XERATRT .

GND,5,P.,Ground.
KA P RRERE—HIETIA ., R5 BRI,

ALE, 10,1, Address Latch Enable. The falling edge is used to close the latch of the address information in a

multiplexed address/ data bus. Permanently tied LOW for separate address/ data bus configuration.

BTG, HhEBIFAERET . FEHb L/ R E M R G T, ALE 09T BRI bk
G BB, 7EMIE/ B SRR DB RGE F . % ALE 5 E & 0K R . 78 bk /8095 B 4%
EHAWMARS Y it & ML ZH DATA S E K. BT D12 RE —-6 ik,
BT LLSZ PR A btk R DATACOYBE5E . S N DATA0) & 3% #i k15 5 GX i DATA 5| i 52 24
HHEZR A D R G5 ALE 51— TR % Do 877 B bt 3 fras 25, Zf5 . DATA
5124 HdE O .

CS_N,11,1, Chip Select( Active LOW),

WA R AES RHBESFA RO



SUSPEND. 12.10D4, Device is in Suspend state.

BN BT B CRTIR A 4 mA BV , %51 RN B b THEERZS .
CLKOUT. 13.02 . Programmable Output Clock (slew-rate controlled).

SR R R 2 mA . AT G AR I P Y R R R SR D

INT_N,14.0D4. Interrupt( Active LOW).

WA T Bt B KT IR A 4 mA L. R TE SRR S (RHBFARO .. T ERFHRIT
B G T LA B i Y R LS, TR T IS A BRI,

RD _N,15,1.Read Strobe(Active LOW).

A R AR S (RSP A RO .
WR_N,16,1, Write Strobe( Active LOW).

WA B EE S (REFAERO .
DMREQ,17,04, DMA Request,

it (4 mA) ,DMA iERfE5 .
DMACK_N,18.1,DMA Acknowledge(Active LOW).
A . DMA REfES RHBFARO .

EOT_N,19,1,End of DMA Transfer (Active LOW). Double up as Vgys sensing. EOT_N is only valid when
asserted together with DMACK_N and either RD_N or WR_N.

A, DMA X IEES URHESEERD . AN BAER Ve, RA SiZ5] B N &
HOSEEF, D12 NERE) FRi P A e 4. EOT_N HA Y DMACK N A% H RD_N &
WR_N H [ —NH B, A B

RESET_N,20,1,Reset (Active LOW and asynchronous). Built-in Power-on reset circuit present on chip, so
pin can be tied HIGH to Vc.

WA EAT I URBEEE R IFERR PN MEMATEZNHAFS), DI2 S HNE B
WAL XTI AT DL E R B S HF Ve .

GL_N.,21.0D8.,GoodLink LED indicator (Active LOW).

TR B S ORI A8 mAHLIE . Good Link &G M ETE R AT URHSEFARD . HEHIE
B CRFEASERDIRZS %5 | I AR 7, 5552 LED, 484k A BERZMmNT, LED k.

XTAL1,22,1,Crystal Connection 1 (6 MHz).

Wi\ ,.6 MHz fhik &80 1.



XTAL2,23,0,Crystal Connection 2 (6 MHz). If external clock signal, instead of crystal, is connected to
XTAL1, then XTAL2 should be floated.

Bth,6 MHz Fh R0 2. Q0 2R 8 A A0 80 o 4 45 5 A0 W A4, U A 1R 5 a4 4 3
XTALL, M XTAL2 &%,

Ve :24, P, Voltage supply (4.0 — 5.5 V). To operate the IC at 3.3 V, supply 3.3 V to both Vcc and Vours. s
pins.

LR |, (B L TR 4. 0~5.5 Vo AR A 3.3 V HLTRBERL, UK 3.3 V [RIB
ERF Ve Bl Vours.s 51 .

D—.25,A,USB D— data line,
USB D—#({E4k. BAEREEL HEL LER-MEMFESH /0 O,
D+.26,A,USB D+ data line,

USB D+##ik. BAERHEL HFEL LER-MEMUFSH 1/0 O,

Vours.s »27:P+3.3 V regulated output. To operate the IC at 3.3 V, supply a 3.3 V to both V¢ and Voyr .z
pins.

3.3 VAR A M o . ARG R 3.3 V L PR, DK 3. 3 V [FIHF ERER] Ve M
V(’]U’l'B,S%IHﬁ]o

A0,28,1, Address bit. A0 = 1 selects command instruction; A0 = 0 selects the data phase. This bit is a

don’t care in a multiplexed address and data bus configuration and should be tied HIGH.

B GHBREDL . A0 MR ERMS A0 MRS . Eh/BIESLEHN RS T,
5| R TC I, N % 18 R 7 32 31 H
A 2. 2.2 B8R FMHHELERN—15 80C51 EHMLIKA .

PDIUSBDI12 [b 80C51
INT N . »! INTO/P3.2
A0 | ANY T/0 PORT(e.g.P3.3)

DATA[7:0] |= = P[0.7:0.0)/AD[7:0]

WR N | WR/P3.6

RD N |« RD/P3.7
CLKOUT = XTALI

CS_N

ALE
777

B 2.2.2 BEFHEENEEZE



2.3 DI12 5 AT89S52 HYiE#

¥ 8 1R DATA 555 AT89S52 i) PO O AH#%E . T AT89S52 #y PO O 7EAE Rk 1/0
R A RE S T, R AR . MNET T A R AT R0, DATA B RS RE 1 4
2 mALFTUAET EHARBHG . DATA B8 0 B AR 2 mA, XBEFEHNES VE
VR, MR 2 mA B HFEHR 5 V/2 mA=2.5 kQ, Hi%ES ERidB AT 2.5 kQ BT LA
T. HBRUARKRK, KRB EAERE., RFERER 10 kQ A9 HEFEE i B Hrr B,
WREEA 10 kQ HHERH , WA A 2.7 kQ.3. 3 kQ.4. 7 kQ ZHERE A E:, T, H:fEA A
o Feus (1D, TR AR T . DLRT Y Bl 27 35 3l b gl 8 38 21 R 2 ) ACKs HE BH %€ 52, T BOR
BEIEH TAE.

ATk RFE T anfarfd A 1/0 B RBHINT T, B B He e {88 FH 1 i 400 e 1 0 =Xk 1 [l
D12, 3% BLAf F 22 b ik 2 AOCH—A> T/0 HRBEHL A0, Fr AT ZEMH ALE 51, B
ke ALE $Hh . B EHE B2k B HA D12 XA, B i 8155 CS_N H##H, Bzt
A —H A,

SUSPEND 75| JAlZ XL ] 1 , 2508 b T A RS B, Hodi i w24 A& ik i 72 e i iy 2
B, AN AR, BT GRS BN R m R U S EATREH
X5, HHEA T EE IR FE ],

CLKOUT i} ¢ i 55 , AT A HB , B2 BT,

INT N & iis KA 5, Wil 7 B 0 09, 2% EHr e, e B F L INTO
L BERT DA L e AR F R, BT AT89S52 ) INTO WA Lhi v BH, B LEEAR 75
R —ANBINA LRI T .

RD_N #1 WR_N 15 ¥l {5 54 9% # 3] AT89S52 i RD #1 WR |, AT89S52 (¥ RD
M WR 25 P3.6.P3. 7 2R, PR EIRATAIRR 72 H R RD #l WRES B, BiE
LAY INTO 2, 25 P3. 2 2L (Y, IR 3 v 30 02 4 FH 8 ik 2 8 i O =8, 01 8% i
Wi . AT DUOKE X 265 | I 3 A HoAl 58 1/0 O L.

DMREQ J& DMA H Wi RA55 . X BI& A [ ] DMA JifE, Br LAz s | a2 B ],

DMACK_N F EOT_N 4} jll/& DMA 2 F1 DMA &4 52 1% . iX B % A i DMA ZIfE,
EHAEH 1 kQ B Eh i A B R E S, EOT_N 38 Vs K000 R, 06 25 5242 755 o L o
R A S<#HANIE® B TERE,

RESET_N ZE 511, h T D12 s i NI 4 N B L &2 A7 i i, BT A TR 2% 4%
BAN L A B, RS E T 1 kQ A R B



GL N Z&&Hh TEMRERIT. Y5 TEINRESE,.GL_N i KB, #—1%00
A (L 2.3 1 H ) LEDLD) AT LR A8 788 B TAERAS f USB 4G il . &=
WA 2 1 kQ FR I H BH 7% 52 3] L U8

XTALL F1 XTAL2 #: 6 MHz fA . 155X HE #Y S AR5 i B, 3 8 0 75 ZEAME RS 22 pF
Ze A R RS 4R L 2R B Ml (T 2. 3.1 Y C6 Al C15)

D+#1 D— & USB Z08BIEL, /- ml BB —1 22 Q WFHPT VL AL BH (& 2. 3. 1 H Y R2
M R4 J5#:3] USB ik L.

AO BiE Ut T, FH—~ 1/O AREHL, e &R AT89S52 iy To 5| L, To 5| IZ 5
P3. 4 &I, RATEBRE A P3. 4 X438 1/0, 5388 0 BREA RERM,

D12 #amLhrEEmE 2. 3.1 fion. Hd,USB PORT 5 USB A #4fk. & b
R E 2\ USB B4k L3kHL, USB PORT ) 1 5IIEP - USB 9 5 V IR, @ 1 Q I
FH R7 8t fit e . R7 J& 0603 B0 A BH , AR 32 A9 D 388/, an SR A F & A= 3o 3t B) 8, T DA
ik R7 B MR, AT S b3k USB F4l. F A4S mMERAFRE, #lan PCB A& 1.2
[Fo) R B0 Hh, Y 0 1 4 0 I T LA SR 21387 PCB B df- Jo i 2 — F FR 08 86, W R F B84 )5 75 & B
o) B A T, JE SR AR LA 86 T . RE B g 8 B0 DIP40 48 )8 T T A MR 5L #E Hu i) B
R, B T IR RENA WG SR BERCT ARG EH 3 L) SRR, s M OW 0 3 R IB I R A %
A,

Xof F HL YRR 43 L 38 H SR R A TR AR A — A 0.1 pF Z2 A5 B H YR B8 U R 25 )
Mo, XA R DL R R T i . SR RS A FE B B KN, IR AT BRI
REB KRR Z, 700 FHE K N, X8 24 i) e iiiE—i , B &4 PCB kT J7 354
— W N ZFEIEA NS RE . BUWHEAEEXT . X HERKRS, BRTEHRAK RE
BT EEA K HEL T LKA ERKES, — FTERBERENKBRATT. BTl &
KA T HFRKRG (BRER ERFEESHE—DKN, BERET R EEBERER
Ay AT LUKt , B R AR A SR KA, T A AN e 55 30 1 /0 o U5 U8 R A R4 L KA, R
PRAF ST i[RI B R K7 . i SRR 7 BB B B i 8K, B T 0 BORL 9 “ B SROK B (g
BAELHD 24 RF/FEMH N RAES  FlEE”. B A8 NEENEAERS KT
R AR IE , F R ESLERCRBRBBOB /N, KRERBAHR THMAEBRMES WK ER, ESL
WK WA E AR B4 BT ATE SR R SRR S, WA NS REAE ., W R IR E
B EIREAIFF/PDER  XER/NEEREARESHFES .

D12 B Vee 5| VB R 3] 5 V LR, IR — 0. 1 pF BB B i 28 83 (| 2. 3.1 H
B C1) . Vours, s it dmixX B AR A B—4~ 0.1 pF FEBEAEDHEIAT(F 2.3.1 K C5).



RP2 10 kQ 0
LED10 Vi Ve
— O] en o W \D - 00 N | LA &. T
= R R il Ny o 1
W S e P e 33V, C5 k- 1+ €2
o ) " 0.1 pF n 0.1 HPTC] T 22uF
R2 22 Q =

U3 Al
N_P00_ 1150 pri2s R42e 0 8 =
N = %3 ! 218
_P(M | D3 GND 55 10 ——
N ]I;gg gg;l g&n %g |VDD CISI 22 pF R6 | kO i
S 10 By X1 c6 I 7
NP7 Sy GL N5t I:;H ¥ Lepus

A0 RST N

19 ALE EOT N }g RS
I4—7{CS_ N DMACK N ] —
SUSPEND DMREQ{—+ 1 kO
—LBleikour  wr NHE— L[]
L4 INT N RD N3
= — -~ ] 6 MHz Y2

=
22 USBDI2 0|

E 2.3.1 PDIUSBDI12 4 EEE

2.4 S0OZDBE

BT USB Wil € T #AE &4 i (8] FR 1 19 , Br AZE IR USB &R Ge i, A RE AR 8 ) 58 Jy
MARGEIRFERL K, WA MBS F SR NME. 9 HFE R P —4
RS- 2328 O, 383 & H R o] — 2245 BOR T ERATH M K. 750, XA 08 A] LA R USB
EH O RYSEE

AT89S52 Hilf T A 0. AL ER TTL ¥W ., MitEVLA S 02 232 ¥, XMW H
BA—FEN, EEENTE TR XREMAHRZHBRAZR MAX232 HhH, B
BEZME 2.4.1 FiR.

MAX232 % 42 B2 200 B 8UE 30 b 42 AL i S 30 3 T B . MAX232 J& — AN HL fif ZE 4%
L ERHAFARBAERARY S VEEFAEMKRABE. B 2.4.1 R H % C10.C11.C12,
Cl13 siRFAEM&T AR EHNEE. NEMRAR ARG BEEBRE, FLE 0.1 pF, FL 2
1 pF, AAERE 10 pF A, #H ROMEH 1 pFBEARTLIER TAET ., WREH 0.1 uF
P HL 2, W3R B BB ) 2 55 26 , ARe IR B e s 52 O, U H 2 MR R A .

A 2.4.1 % TXD 1 RXD 43585 AT89S52 #) TXD #1 RXD 5| f#l, J6 #1J7 EBkZk,
A LK TXD . RXD B MAX232 itk B Wi . X B~ 5 | B [R) B 38 9% FH7E IDE i3 0 1, 448



i)
AT 76 JUMP — 7
o__ —
6 JUMP
O—— U4
T 13 12 -
o——F —{ R1IN R1 OUT |—5=—
o1 1 R2IN R2 OUT —
o—— o TLIN T10UT |—
15 L T2IN T2 OUT [H——13
o—= C10 + Cl+ Co+ (2
o 1 ¢ -5 1
~NIJT1 15 1 GND Vo [ 1o MiuF | Ve
= 1 uF 6| v 2 ‘ I
RS—2324% 1 _ v Je14
C11 MAX232 Cl2—=
TluF | uF —PpF
L

E2.4.1 MAX232 B FEiE# 04 B BR

FH IDE Zifgit , T ZEW P BE R B BT . i 6 (o A B, 94 Bk 26 i % 38 MCU #il MAX232,
TiHh P BRZRTE PCB R F L2 5EAE — & 1Y, BhZeiE AT LA A5 1) 4 , 7] DA MAX232 199
10 R R, MCU B9 RXD f1 TXD # £k, XA E BN, & 0 &k %54
MAX232 it A i, X131 T 8 1, 2 0, AT AT DA A A e & K. FEX R E BN, fff
FHE B BY T, HR O R R EE L N % RE 5 R B MR A 2% 25 B A X 5 A5 00, U A e O
WS AAERE, FEAE PR OLKE., M MCU B RXD A1 TXD ##iE%, MCU H & &% K3
PEBE A 2 U, X TEM USB #% 5 OS5 il LU B M S F—A Al kS 2.

e O LA A2 DBY B3k S AL Y £ OS2 DB A3k, WlAF AT DA L. ZEAR T
F,232 55 umA TXD fl RXD 22848 38 LY, 6 FH 5 0 B % £k % #3108 P DBY #2% J k
) DB B AT, 7Efik USB %% & O &, iR 28 8] — MR HEDL S IRAE R DB AL 0 FEMf
H—%Pi L0 2 DB Ak X Ok, A XFhef OLEAL K, B R T LR K
A . BJa R — % —u & DBY A3k, 59 — i & DBO &3k 22 U O 4, B E 8 — Wk
#B Ak DBY I HiEH k.

2.5 ZEID

—BESLIG T BEA WARE B0 USB 8 4% AR SE, R AR 3t T 8 4R i #i g, oL 2%
il 2.5.1 Fron . HREEER S v B AR MR B R 8 MR MR IT O, AR PL DRI Z 6] 2



FFoe ¥ T B, X R 1/0 128 4K i S, 72 18 o A W

R0 55—
HE XL 1/0 3, 8] LLAT i B AR s s E 71 . Pl =B 1o
1R 2.5, 1XRE B4 . AR S AR 1 L R B 6 7 P12 =z |
WP, T B b L B A RE A R R . (HR %oi s4
F AT89S52 B A ALK Pl HEANWERT Ehid i
BEL, 97 Ak LT A48 4 b ohr e B, R R i 4 ) — T
BeAT PHD L v BEL B A S I o 7 oY
i L3 L U et

B2.51 sNMEEgEREHE

2.6 IBRIZBHD

R T REHE R — (5 8 BE RS () g 4 b Y
KEBEBER B/ NERITSE) HHT 8 MR TREE RIS AL, BB E 2.6. 1 iR,
8 LED it 1 kQ MR E %D P2 O |, %8 LED W& EMAE 1.8 VAL, Vi
H5 VLA DB TAERK G V1.8 V)/1 kQ=3.2 mA. —8HK LED T/EFEXAH
THALCBHZET . LHREOAH, LEBR, 8 NRFLAEEAEH T —AHEFH , 2 3 & #
2 5VHE Voo

123456789 |RPI

VDD
) o~ o [7a) < e o —
a = a a a a 0 )
= E B B B B B B
vz o o o e o o v
a 8 & & |18 (8 |§ |[]
- oy - =W =¥ o o Al

B 2.6.1 3ERKTEZEE

2.7 IDE #0334

HFIDE#OEEMN /O BEL,MCU K I/O OAF R, BTk IDE Rl#%H#  LED. & 0



/OO TEM, . FH—R 74HC573 #4777 /O O ¥ &, W 7E(E ] IDE # 0w, RN #E
A . LEDME D, IDE# O 0NE L, 086 %8 A 3172 # IDE 4%
R,

2.8 BRNED

AT89S52 B[y #l5 AT89C51 B AT89C52 A HLM 5| 2% & —HE . et JLTF
—H, XEBERNER/DRGEHIEERZ R ILEM MM EEGERD XBERAFERT .
J T HEREARAER R O R T 22. 1184 MHz &k, B4, KT EEB X 1/0 i#
Y R BB VLA S| A HEE 5 . AT89S52 A L X FFEL i, A T HE MR
BIP B F—A ISP F&&#E DO (J4) . R STC89Cs2, W& H #2if i & O ISP, A&
ZHF J4,

S & 1) HL B B AT DG R 4R B L B E 25 USB & X /N 5 B B i AT & R T 2R

2.9 TthHZE

BT D12 ith 5 B £ W 5 B9 TSSOP28, fi LG ) L 8% . B R E — A5, Ao,
MAX232.74HC573 . FLFH R A #R 2 W F 19 . A8 eI A S i, W R i Se A 3 48 AR BRRVN T
S, BRI TR R o2 )5 AREZE B R oot . W R o B R RIB E L
P A ARG S 2, R ER e R, RERERFEEEOD L RAFEER
FIE R B ABBEER FRER OK 7. W A5, B msERR. WA oot
PR kW L B SR 2 5 T Z e WA G AL, 2008, — S T i/ oo 37 T ok 5
5 Bt FLRAR R o 1Y, LR YT AR 2 6,

TES) TR 0T, A R R 7, B R A I AT . — BRI R R HEE , BE 1L
BIKBT .

SRR D12 XHES| AR % G v ook, — e F R . SR AT, B B S JLEEART . T
FIME VRS BT R, ERBERNEEAZE R, WA KRR, KRR E X, B
FR AL PR B85 A AL R R BE KA, IR WS AT . RS LIR G RS M 3l SUR R T
FE B MR R BRIR R B A S A . X S R A T, AT S8 8 M B AR A 2 R B R
B . Jok D12 B s AR b R S B ERE R 85T I PR EEA LS. EETI AT, T
TR T . BRI RESFTRE L, WRB A RIS LR AR HAS W, Bt TL
Lt R RAB B N S , WA 2 F B, — BB LZE, FF TR RS T, 552X+



BEFENEEZEBIA, TRRESEBESFH, YHMANERETESFE, HEFRE—/ N
T, BN T b, s R AR 18 i Hoks AR AE T I b S F B 5 08 w2 fEAR
T. REWFF  HHARETIHNETENNEFT . B2 EER, HANERYN. i11E
RAFTRERK G R FHT . WANEFTE, BES —Bhm—SNEFRE. A5 HKERN—
RS RUOK 4 MAarsIEEE, DR SR . BEEAHBELOHANBEZ N REE—RZT,
XARE G B G Z R RSB . A5 RAELPRT | R 20 AG T 2 2 /D188, n IR
G R A N — st 5 — I 3 . A B Y RN R R AR AR TR S e Ak, 4 iR
JEWE RNERA TR D). MBETEBRSA s A EA R RE RS AR SIHET
FE VERFREM. WREHAINEA LR EE, WS LIRS T, 808 R EEA L
NAEZRNBEBHEET —8., XPEEERL L2 RN EBHTER FEUIRZ ] Z RN ARTE LK
OAREBESH FHEZRNES S RF Tk, EEBELESD, BT REREZENE,
BNRG RN EARL A5 B E . BEAW 5 HZE RS LR B8 ZEE—
Ef, 7] LU — /NIRRT b 25, PR Rl RR 42 W 5 ik, W X 4 — AL 3, P 5] A 2Z 18] 19
BB ATN T .

Z TR MAX232.74HC573 X ARG A, 1 T 51 B TE) BE BC 8K, 4 AR B T AN o 3 0 2 —
NEIE—A5 R, SR, B R R LI.

ZT M b i, — R R e e, TR . B HER A —uwm E R B R— DR
B GEE , BB R — KRBT 5 fE L B —um #R AL 358, R 5 T — A3 B
29, R BT AL B IE G IS BOR — I R A . RRooF — v [ € Ja , 1 R Bk 12 5 —
iR, XNZAETFRAHNERT T, MEFEHEG 2, EEENES . MERELHPIERE L
ACRPREREEMES . ERREA A E, B RA RS IEX mAREEG BT, A
BT AL,

1E USB & XN, A B Bl 5 1) USB 2% 2 A% 26 b 7 A 5 — 52 I A A0S U R G 42 A 422
VAR ZRR , BRI LA E B X RS CE , #u bk 43 9152 http://group. ednchina. com/93/7005.
aspx fll http://group. ednchina. com/93/7842. aspx.

K 2.9.1 BRI R USB % X i I8 Fr, 38 38 58 19 — A /DT, W) AR S X L,
P 2.9. 2 28 8 LI 7 FAR$E R USB 2= i, b T & &R G 5 8 3, 95 T2 — M % % BRBR
K& e D12 AR 220 T AT 8T — D58k, BT M FEA, DL /N O fil B
T2, BE B, RIF AR R T . BAREE EEARKIE /& TAEREEH
WIEH. WRET!



.
Designed By Com
htip: 77group. edn

2
o
L
U
o
=%

cha

- 82 ¢
- +

> 03 1

-

B 2.9.1 USB=ZIWHEHE

A7 ARER D12 231

Al

&l [ LA

[EE]
£

E 2.9.2



2.10 EBRRIAR

MRS Z G, YRERXEE N DREESTER T, XSRS R, 7 2
PV 22 %% ] 8
SE VL A R 3 R L2 3 o s ) e L e R R A
» Mk FERMERTA KL KR Bl W 3 LA R T 75 % 55 55 R
> HLED gk E R R A TAE S ERBIER . Fl iR R RSB IER,%& 1/0 O H
FRERBIER, WMESTHEEREERIERS.

> FEL EL 0 i o R R R S A A L PR AR IR L B A R E A R, MR SRR
0 B, DU AT BE 2 1% 5 5 Mo 4G B T, v RE 2 2 R P VR 22 1) %) 30 BB AT B 17 . e e LN
A DL B IR A

> BHREEEN SN RBIEMRN, TEHREREMEZ I, #ln, 2 5SK 2R
I ANERRIERHE .

it FH 7 D8 4 I B 3 TR B A AR S N L B A S e RS A X 1R I R B AR IR L KA
2 F—4~ 100 pF A L2 X TEM R R B, AR K, &4 15 5 1R B AR £, & 2 F 3R
Ui AR . A X107 S B R L oA A BT & RIRE . X002 480w N
BEORBIME S, R R B AL B X 1078 . B SRR 3 H e, R A X 107 R4 3
WS BEAE AR A 0 0 L i T S 2 a0 A o, DS Ry i S s Y 9K Bh B T 5 —

T T B AR U U a0 ] 98X A4S USB 223 #,

BiAR TR R, NOZ AT AR BB ETE /AR 4T LEDI0 2, iR LED10 A%, I HL & &
SVHIEHERRR. HER—THBREIER TEMBESM, TS — SRR EH
FEIEH o MR &SR IR EHR 0, W36 Al B2 i UR A 8638 , CE IR F LA M 7. W
RERFEME,1 Q B R7 EREMIZBREERREA. M TERASR, RAIFERD A
T 2 o A A0 U 2% e A BT DA B B L H SR E TR R AR REE—2 240 /N
B 00 ], e e L B A I . — R P BT ik 4 /N B Y B . R B R P £ BB I T, 15
J7 FH 208 B s ZE B . R BN S B OO HERR IS L BB DI I R BRI R . — B, DI T R BB T
EREMH 7% PCB LR ELHI I — K/, UREIMRE N, Joks /Nag sz i E LR E
(B S B4, H— /NSRS /N e R R B mT i SRR F 5 H R AKG, ) AT B A e 2%
BTl i IR ISR A SE . T e R AR IR A b 2 R R — A B e B R R, TR
74HC573 X HE R ECF 1C , HaL U5 F0 M A 2 72 % £ 26 Y, B DA SR A 1ot 8 5 » 3 4 0 Pl U8
HEHHMAEKRLA 0.7 V., MRBFENRER  ALSFBE RS ZZ L2 WRE.

WMEBBEER 2R TURREREUTUTRERF . WERMEHK R STC89C52, W 3# it
O AT ISP, SRy & O, R 5T IF STC # ISP 8k, T FF —NFHE T 3 HEX (/. 3k



BEOFXT R O R E T TR . FRARR AR F LR, 3 USB 4k, Atk F it , X
/R IEFETFER T .

ISR A% BB A ERVEAS RE AT T 2R, % B8 R T Y O R TR A

HARZEWAPOLERETN, EXXNLLRZEHEL, KERPEOBRTIER TN T E—
Jie et A e & R ST e B IR 2 ) (AR X B R AT E LA SBTLO¥E O 2
BIA 3 BERRBEOE®mE T/MNMUFER A4 SR 57 PC & OB F e E B
L XK, MEE R X M A MBI R GREE A WD, iRaea ], WU & 0 T AR
EH .

RIGHR PO EZR IR E,FAHRTF BB, R OLd MAX232 Z /51 TXD fl
RXD # #EK (S F im0 Bk B , T — Wk B &R, BE AT LLH T MAX232
SR EBEETAEIER T . GRe1m#ER/ET ORI A & &% EdE . 4T MAX232 Z /IR
B, WL MAX232 itk %A IE % TAESE (1 H 0 Bf DR BUAXE ., 8 i 0 & i, 7T DL4R
W — SR S A b Ty . X ER O TTL H S SR Uk, TXD 51 28 PR B 87 A v B P . 4 SR
BT A, D5 B AT BB R T ML B T . T TXD £ MAX232 ZJ5 » NiZ A A i
FE, KRATFE—3~—12 V Z[al, i R EAHE, WA G2 MAX232 &F TAESRE A KRB AR
% Al BE R M it E OB O 3K R Al UHERR T 2R

MR DL LA A AR B [a] , (HiE B ARE T 2, W TR 2 B MlA S EA EH T/ERK. Bk
N A2 LIRS | ) R L5 B R R IR H . W AL 5 M R e A TR SR, B % R
FHAEG VEL) MR R, NiZ MBSO VESR) ., MRMBFENMNFFREHRELL
0 VRKIRZ . Mn R LA EMNBEAEER T . EZ. B, SERKFA5] R %25
HIERERN 1/2 £4H. 51 BB RFILA M, L2 EA0 G BT A 1/0 DAL T 5 R
B ¥ e B AL 2 )5 . W& 52 W45 1/0 O, RRER A m A, Wi E 1/0 K B3 A X
“Hb” 55 B AR A AR AT RE S AR IR AR . TR B A LS BB IE H R AL

WRREW T A, WL A S HLER A E 2 TAERE T , FES — /Nl 78 ok —4
MR, B Nl LED, %48 . D12, &8 Hl 55,

2.11 MHERBEEFAR

A2 SRR A 51 PIAZ B9 3R HIL . BT DA BT RAAE b BB A7 A9 Keil C3RIF % . Keil C
T X R CigF NWERIT LA, B XAGEA, A gl sl SR 6E
HetE RZEZAEH Keil UV3, K By 5T 5 A& 45, B 68 5858 K, 41 40 =2 HRe A5 B 4 Ak SO, SR
PEIEE., BN FEERNTEBE OHERAE — Templates B O , 753X B 0] DLk B — 268 F K
AR A B, 2 RS U AT UK AR 5 4 A B bR AL L AR 8 . ) P P R 4 R Bk B
O Sk B A% OE T X BT, AR T R P I, BB 0GR T AR D L AR JE AR D B A B



o AR EREREE S . WRZEE Keil UV3 J5 51 iR EBARN, H BB —T tools. ini
SCABp T,
PR LA Keil UV3 FF & 3555 A6, BAR P anfe] €] 28 TR L 4015 A5

2.11.1 EBI—1TI%=

Hy—ANT R, BB RS UV, REESTH A m L EBESE BTN Project—>New Project,
TE 5L B T HE P e BEOR A B AR A A\ T B R TR 4, FE X B E w44 H TestBoard, Il
B 2.11.1 iR,

Create New Project
BFEMD | Testboard ~| « & cf B
ritE () : ’Testanrd =2 Loy |
RFZE (1) IPruject Filez (% uvZ) _"_J i

E2.11.1 SI2—{1HHIE

RS RESHE M EESENE D, X E, {FEEFE XA ENHE, &0 45 1
KRR AT REABBIE R TA/E. T STC89C52 M HLIEF R &R , RATHEFE Atmel AFH
AT89S52 HAREE (44K, 1 A Sk fff FH A st & AT89S52, AR B i i% ¥k AT89S52 1), kb
R ZJ6 &1 DA BSB89 — S8 F A REE, fldn 1/0 O 80 8 B /3808 | A T U8
FLASH.RAM %, 4N 2. 11. 2 iR .

B 2,11, 2 WA w2 B S — X IE HE (UL 2. 11, 3) ) TR 2 75 & 4l A
HER 8051 J LB TR B RIFEme TP, —REE R, IFERME R, mE
EHES  FiFams Bl A —BRERIMLEBERW BN, —BRELT X RATH TR E
f 25 (B SRR B SR (N R ZE W 25 RAM B 2 2 4518 o i 3 AR RS, 53¢ B st A2 400 9%
AL,

2, M ITERCEESN T T JtHEEA TR, ETEEOD, AHAETHY
Files bR&E , o] LB B XN TRMLE T . 7E Source Groupl T, & —4 STARTUP. A51
SCAE S 2 W BT a8 B RS shARHS . B R — T G S, R — S B A R BT iR Ak AR,
] an % B HERR , W iR 4k RAM 2h 0 4,



Select Device for Target *Target 1° @

CEU 1

Yendor: Atmel

Dewice: ATS9552 [T Use Extended Linker (IX¥51) instead of BLS1
Taol=zet C51 [T Use Extended Assembler [B¥51 £
Data base Description:
£ ATEOLYSL - 8051 baszed Full Static CMOS controller with Three—Lewel Fr
EE ATEOLYSE i Memory Loclk, 32 I/0 lines, 3 Timerz/Counterz, & Interrupts
Watchdog Timer, Z DFTEs, 8K Flash Memorwy, 256 Bywtes On—chi:
~£4 ATEOLVES

£ Arsgsenst
£ ATeIz4051 5=
£ 1TE954D12

£3 aTEIsS1

£ ATE9S53
£3 arsgsszsz
£ aT89s8253

fl ATExCS12Z

' ?

| £

(]

R

B 2.11.3 FEHEMENKBHXIEE

2.11.2 RNIBRINRXHEF

E UV3 EHE ik FEE BT File>New, 30 # B3 s TER BB & SO a4, v
LB 3 — AN 387 1 SCAR SO . FE X AN BT I SCAR SO I 28 AL , BB A 78 53 H B9 0 T AE Hh e 4%
“Insert ‘ #include <REGX51. H>"",iX ¥ I RATE I — X & 28048 3k SO MRS L %18 )
RIRBATr kTN e A XK . #include <REGX51, H> X &5 VR g ka5 . B4 5|
A KEIL %% H3#* T # INC H3# (EHFH) T REGX51. H 3. mEFE INC HR# T
AF| REGX51. H 3CHF, W 4 4 2 3 2950 T2 H 5% (FEX B, B2 TestBoard X4~ T T 1E Y
H¥ T A& REGX51. H 30, a0 R iE 28R A 2], W 4 7% 28 M 45, B 3|4 B 3k



REGX51. H, 4R, 15X B2 E Ew AR B K, B XA B s 7E INC H R T i, St
A B # include 4], B T FRIES“<< > 2248 B 0] IE NG| 5, W5 SRR IE
SHARZAETHEROLEINFA—#. W55 2R Ya TR B3, H# %R KEIL &
FHR, 25| I SCOETEbR M (B A0 8027 PREXE math, b)), R AF R 46 5 5 5 77
5| B SO FE TR H S T s, Rz X515, LAy D 38 R e E] . X — A SCHFE A £ in-
clude 51 A0 X4 FHUE 51 FH B SO B9 ir s WA BB Wl — I i AE S R . X0 — b 28 4
B AR UL AR . R, AT LR B A AR AR A R A — A Sk SR, TR
i X Se AR B, £ 4 include ¥ & 51 FHBERBI AT, 38 % #5182 C &5 Wk e
(*.h) WK #include 3 % B B FF LA E . SIB EEB5HG S WY R4
e, BB —A k3. kU R —AN Sl 2 SRS AT H B WS JBRE .

REGX51. H &5 51 B A LI F 748 € X, At , REGX51. H XAk XA K47
H, B B — e A e, T AT89X52. H XAk 3CfF. Bk REGX51. H X X8 i¥F
g, s O AN AR . BATHEEE —17 208 # include <<AT89X52. H>,

#E BIMNTFES — main B, CIEFRZURBCNEARFEITTH, B C TEBRFEA
—A main RELMENEREIA DS, BEWMCEER)E. S B 3Bk 2 main KEEIBTT.
7E KEIL C51 ¥, main PREE AT R B4, W FH W ASH, H I E R 8& void main
(void) . M A main REZ )5, o — BP0 TAE, R G B E — N FEE AR, TR TAEER
TEFEAE IR M. R AR AL b, 38— %1k 8 4~ LED #{52iE /), o4 8 4~ LED 2#:7E
P2 O B/, Frd REH% P2 OB AMCHESEBI 0L, 8EmT LAiE 8 A~ LED & T . &E. ImA—
& “while(1) ;”184] , ik B F —HEMRILBITXKIEN . HAHABEINT .

# include <AT89X52.H> // 3k 30

void main(void) // 3 PREL

{
P2 =0; //K5% 8 LED
while(1); // BEAE

}

X LB E R main, c. A CEXHEARE  AFELEHRMB TEb XL, £ T
% O Files 88 O W, A6 Target 1 T Source Group 1,7E 5 Y3 B £ Add Files
to Group ‘Source Group 17, #L Hy — /™ 38 i 3C 44 i X 35 42, 76 SCHF 0 F g R h ik £ C
Source file, 4R J& £ 2| main. ¢ 3CHF, W (B F 8 5 6 Add #4D , B 2% main, ¢ 3CHF
wmE TR, WRIEH H A ST ZER I AR KBS I EP AT . AR5 S E i SR % B, \T L
F #|7F Source Group 1 FHZ T —" main. ¢ {4 .

SR JE B “4niR” (Build target) 54 , B & ¥E #:3E BT Project—>DBuild target, Bl A] 5 p{ 6f
TR P 1 . i A RS T 2. 11, 4 FiR ., IEFRBFRT . S0 J5 I 1% BB 45 1%



ML, A 2,11, 4 BJE—FTFmR,0 MERM 0 NMEL ., SBiRESFRES B LESE
JI 2 P 5 T 5 U 3% — 26, 787 BB A IE 1 58 B 1 . (R T RES A TE M TE M AR R . o b il il
RGBT AT MR as S . il 2,11, 4 iR ,data=9. 0 BRI T 9 FH K
WEB RAM, Z BT A /NES & o 51 B i 48 &, vl e HAE B3 F 57 RAM., xdata=0
KW A FEHIT RAM, code=20 R/ H T 20 F1RME, IREFFE 20 F3H
FLASH, E— 1 ERFFEZL KK FLASH, % X B# &5 H code & A UE, A HEX
SR RN A HEX SCHRH ASCIT A% R A7 At 208 19, F A kR B R R fE B %, M
# HEX U RN EFRARIS KR/ 2.5 5 4% .

% Build target 'Target 1l'
assembling STARTUP.ASL. ..
compiling Main.e. ..

linking...
Program Size: data=9.0 xdata=0 code=20
"TestBoard" - 0 Error(s),. 0 Warning(s).

| (f?u_tpul iindow

¢ Build 4 Commard }, Findin Files [
E211.4 WHEBOMRERS

2.11.3 KEIL TEERDHENA

HEREEMFETEA WNE 2.11.5 Fron ., 8H KA B SO =B A 15 4 RN, 68
FH— M. SRS S R E LR =2, OV E RS EgBE Bud
SCE . EURA I g A T RE B B B s Bk T a3 I T AR A 4 g R L 5
BIAXHIGER . XIE =AM EHS T EANE A A BB EOL S 2w g i
e — MR, R 75 P &2 BUA SR B A /NG s B G R LN, A S 6 B R A5

1E G %
@@g@@@i LT&%%%ﬂ%&@&ﬁmiﬁ)]

S|

(4 2 35 O

B 2.11.5 HIFEIEFE
HEEHEARTEL., FERHKTERLERAS, N REAEGERRRESH AT,
TR /45 1k R R AL, BT A B B R A . i SR kAR, B — Rz Al
Biar, #EARRREZE AT UERER TERET., % RETEER BT R X



BB AL R E 2l BT, ST BN A, B 2 A SE TR, AR5 A s AT

BRTEED

BE]

e IERR )
| g I B —=—2% AR N
Im@%ﬁ%ﬁ'{@wﬁmﬁﬁ]

E2.11.6 HEERKESIAEE

(Bf) (Zmiefh

BB ED

EiraaEtt) [ MPEARY )

) Tﬂf; Y
BB (B ) %ﬁ A§f_ TE Rk

E2.11.7 ARXIER

TR

HEANB AR Z 5, Peripherals SR Tt 22 LA TR, EX Bl DL&EF B,
/ORA RO ER AR SRS . R, ZiEXERE RS LA # B, T 2R View KEHK

Periodic Window Update A#E . B4, UVI B EF M EDNEMFHETUEEZTT

18]

REERFEN  ENHBSEEERNMBAE ., BPEIDAEFE KEIL W& T FRER B, @
El 2.11. 8. B BAREEEMNE L, o LB AR A a], DL R R iR, A d b, ol

DA 8 55 WA B0 3R DL B T BR AP R 10 3t

Reset Stop Watch t1
Reset Stop Watch t2

Show Elapzed Time tO

E Show Stop Wateh tl ——

Show Stop Watch t2

l: D.00014145 sec| 10, 0.000147145 sec = 7063, 30874036 Hz |
EEEPEEE| 1 0.00014145 sec = 7059 40874036 Hz
W FarE - B t2: 0.0001 4145 sec = TOE9.40874036 Hz

Call Skack. ,f‘

E2.11.8 UV3 I# FRIEE

VR Z T, B FEXN TR T g E., ELREGE O, AE Target 1, BB H
SEF PR “Options for Target ‘Target 17”7, XIS B —PNXEHE, ZEXNSHEES, B

MEANEIR . HH, Device PR A 2k £ 4% 14 , BT T A 248 A9 T8 4> 308 5 2% 15 19 00T — 4 5



Target I 3 ZE % B B B R DL R AE it 28 16 0 . 783X B W B B i 3 Xtal (MHz) BN
22,1184, At FH B 23X 28 1Y AR . 553 B Use On-chip ROM ) % | , FoAtff ] BRIA
&, A 2.11. 9 firc. Output EIA-EH ¥ Create HEX File &) 3 |, X EE i iR e A4 &l —
A HEX 304, HA LA S5+ 5 B9 A sl , i BRIAE R T

Options for Target “Target 17

Dewice Target |Output | Listing|C5L | AS1 | BLSI Locate | BLS1 Mis,

hitmel ATS9S55Z2

Atal (MHz): 322_1134 [ Use On-chip EOMW

Memory Model: |Small; warisbles in DATA |
Code Rom Size: |Largei B4E program _ﬂ
Operating IH.;.n_e lJ

B 2.11.9 Target iRZEMAIZE

W TEET S ETZE, T I RF ERF T . &I 37 % 4, A 250K
. XHEFSHZEITE main RELIFEEP2=0;"X 5. XML, BIRE
4 0. 00021105 sec, &7 2 7 M FF 46 04T 23X 25354 AU B 18] & 0. 000 211 05 s, X8 FZ R
s HATHIR R, RIE A FR . EFE 1TE 0. RI5% Peripherals 328 T A I/O-Ports
Hi ) Port 2 A8k b, IXFERE AT AFE B P2 O A5 B 1 3Ta B ERR S 1, BIT4 1
TR0, BARAFAT, L AT RRBRTFREFIRE T 17 38R 5| 52 BR  HOF
R, AE 2. 11,10 fiR., FHE— "E’J{ETW%EJI AL IR A . R 51 A HLEE
g 10 R H B 2 SR BR BN Y L X B R BB SR AT R — AN R nAE s 0 L. FEfH E it an
R b — A&7 A R m—1T ?T’jaﬁ,ﬁdt%gﬁm~4*m%%x¢ﬁﬁo i Ay e SR SR
559830, AT L EEORC R e s 0 b, BB S RATHZ /0 BAE R A O T, B i
Wit 7 3 OB 1, X AR RLR BB B MEXUE 1/0 0,51 BRIl ER Gz —,

Parallel Port 2 @

Parallel Port 2
—Fort 2 1 ~Fort 2

P2 [0 MR ez [BB0 [ TTTTTTT

ins: [05FF WPV vins: 10500 T
#2 f Call Stack f #2 A CallStack

 t1: 000000000 see s &1 t1: 0.00000109 sec L6 C:1

E2.11.10 FEMBEORHREENTH



51 R HIERNE A A 1/0 O E T, TLIXEEFER KN I/0 O22MITam. R
JE BB AT, B F10 5% F11 8, A7°P2=0; "X k1547, /] LA B . P2 19 Fr A o 1 47
BRATTARET B2k 0. AR XANBRF TEHD USB =k, E547/5 8 I iE#
7E P2 O i LED WiZ&u A5, K 2.11.10 Z2iBf7elE 1/O RSN L, X i ig—TF
Fb3% , B [A] R 0. 00000109 sec, BF 1. 09 ps, FRATHT A BB 4T Z S 22, 1184 MHz,1. 09 ps
FET 2 MHLER I GER 51 A LA LA R 2 i 2h A B0 12 %5 . BRA X4 P2=0 iF
ALBEEBRIFR THAEMAR? AHEEFILSwE O HEHE (G H & View—> Disassembly
Window) , 8 A L 7 H 48 5 L 4 A% . AR .

5. P2=0; //H % 8 4 LED
C.0x000F  E4 CIR A
C.:0x0010 F5A0 MOV PPAGE SFR(0xA0),A

HACE A, BAE R T “CLR  A”fI“MOV P2, A”Pi 4384, Horb 0xA0 3% /> Hb 4k Wi 47
7= P2 Wbl . X FAHE AR BRI, BT P2=0 X 4 C &M AT IR AR 2 4>
MLEs . maT AR, — 4 CIEAIIFARRI N EHE — KL WIS 0, B H &—4% CiEa Xt
N EZRILEmES ARG TREMMMIEBEEIXMEREZER, BR, AH—K CIEAIFR
FEAC g ARHS AT BENI 42— 2% C B X W EFE —KIL IS . B &R L&A, 1 it
BHE TR E, HREXFEMEGFZESPATH B AMBENPTIE, YIELSUBELERER
REPEIR Ao St HE MBI ES T . BEEBMA—1 . BEALEE—ITHET,
JIT LA A FH A5 5L ) i ok U i s AT I [A] W

AERA HCE KRB RS, B RETEREARNE, 7T A% EEE A& AL 4R
BN B EAE BANYER . BN, A R M BR (RO T . X448, F I g A5 i 2
R G A ST AR — etk TAE  IE A BT S B0 ok 4= s AR RS GX FE 72 7 43 > B
ZH ST, BRANETERATREERL.

2.11.4 ZBEWIPRE

BT X AR RE ST . RN TER A2 —N T2, THEM—MENE 5 —
SRR R IR

i 58 OK o 0 A PO S A A R E A R R S R IR R B AE ] R B I T e
TR B EWRREE . LR AR BSOS R B e R W T — Bl fE A
hEtSE B &k, MR NEE AR TR R T, U ARENREREZ D,

FZIEB LUG R g S B 7 (874, 31X B FH B 2 5 I8 AR T Y 07 SOR IR R B . E AR
B 5 ms B — K WELRS 5 ms Hf—RER

FE L — key. ¢ fl key. h B30 B key, c ININE T8 H . FHH B —1 config. h %
SO XA SR S SR R — e B AR M TCEF R .



AT key. o 3CMF. T 20 FH A2 I A% ob B A2 B2 40 48, r DA 2 SE 00 4R AL 2 — A 5
fr o X BEIEHEE M A 0 VE U TR B I 10 € F A%, T E I i 1 BAAE &8 DB R A A . PR
SE I AL 2 T N ) AR AR K, B s E i AR A . AURS AN .

/%**%%****%%%*****é(-*%****'**%-)é-')é%*%*%***%*%%%**%*****%***%*%****%%%%

BRI BT BE - B A O A HA A o R AHcHa B 4 ik

AOZ%5 .k
g Al . JG
% b S

***%*%*%%*************%%**%***é&*****%éé*%%*************%**********/

void InitTimer0(void)

{

TMOD& = 0xFO; [/ W AR AR 4 Az E N A 0 AL BB R 0

TMOD| = 0x01; /RGP AR E N 1, ek 16 [ E I AR
ETO =1; // SV E BT B 0 o B

TRO = 1; // )& 3 E B 2§ 0

}

/****%-)é-K-***-)(-*-)d-*-}(-*****9!--)!-**********-D(-éé-)d--)(-****%*%*****%*****%%%*****%*/

P, FHE ST R R —RE LR EHNABES R, A miA e RER. N
T 5B S A A B B 2 R S B A T T X, X B e UBTE My Type. h 1, 3 @ —
4~ MyType. h X, A VL FACHS .

# ifndef MY TYPE H

# define MY TYPE H

# define uint8 unsigned char

# define uint16 unsigned short int

# define uint32 unsigned long int

# define int8 signed char

# define int16 signed short int

# define int32 signed long int

# define uint64 unsigned long long int

# define int64 signed long long int

# endif

Ho 58— 47 M AT R AR BT 1k Sk X 2k 5| i 2 L4k 4s . # ifndef HF
IFENGE EERRMERAEXNEHKN MY TYPE H \IEZEHFTFTHEHBNE, 5
B3 # else HH # endif, BIEXAK X —1 C XHELETHIK, BATER —KEE
i, __MY_TYPE_H__Z¥&A#E LA, Hmst g T R EAE 2. 7258 — k5| AR, h



Fubht__MY_TYPE_H__B &8 T (B kA T 41504 A — 4] # define __MY_TYPE_H__),
st & H T X RBMA%FEl]. MY _TYPE_H__R— A ME—itnid, &R
A4 BN R —RE R L B E BRANT RI L S G & <. 7l — AN T RSO A~
R B, X P E & CREHRREEBHEMIFN T EELEHEHBN, KE—EHER,

IR 38 3] 4 e 2 B A8 X, X 2 e R /BT eI # T i . 59 4 BB W 9 1/0
OE B NEARS, FHERZE 0 Pis bl sE. Hik, &5 T —/4 Xt &9 45 1k /Y 28
. A E MR RAS 4 .

volatile uint8 idata KeyCurrent,KeyOld,KeyNoChangedTime;
volatile uint8 idata KeyPress;

volatile uint8 idata KeyDown,KeyUp,KeyLast;

volatile uint8 KeyCanChange;

/****%**-}6*********%*%******%%***%*%***%*-!(-')ééé%‘*******%*****%****%*%%

PRI BE - B 254 IR Ak

AHZ%.
B 5l . TG
& Ve 2 W

**%**%*****%*%********%**%******%****%*%**%***%*************%%**%/
void InitKeyboard(void)

KeyIO = OxFF; [ /B N R I R R AR 2
KeyPress = 0; /) Tt g

KeyNoChangedTime = 0; [/ R RS AR W AZ R IR A 0
KeyOld = 0; [/ E—WIRRERN 0O A IHHEIET)
KeyCurrent = 0; [/ BETREE N 0 (A HEET)
KeyLast = 0; [/ B JE— R E D 0 A L )
KeyDown = 0; R k% si-d

KeyUp = 0; /B R

InitTimer0() ; [/ W) IR AL SE I

KeyCanChange = 1; // VF A R

}

/***%%*********'*******%%***%******%**********%***%******%%****%%%/

FEAL B E U T volatile Fl idata PIMFIRI R T . KT volatile ZEI AKX R G
HEE B, BRSNS B A #RAE I D XA AR B A E T A&
BT H1 3 A8 ST e S e R B B (|1 () A, 7 v T rR A B, B BRE A B e, I & Bl T/0
O RS F A » B B R RAE AR 7 2 1815 (N, 78 5 ik 28 8 7= A — A0 sl 2 X B #
F1— R AN RAEERAE . R e O d AR L G 128 2 AT BE <> A D il T A I 2 O T A i 3 £



B B Ja — RS B4, B0 T Wa e T TAEF A4 A [0 5 B A7, (B3 IF AR 2 IRAT
R Z R . idata & Keil C 2R R EC R & 128 77 RAMCH G I A] #8 F-4b) B R+ .
G ar 2P0 Jo B AR 128 559 B9 RAM, il &5, BIEEHN T idata, A — & 245 28 & 73 i 7E
128 F, (B R | 128 F47, M & A ff A idata, 4 7% 25 ¥ & ik RAM A% 1
PR o

KeyCurrent,KeyOld.KeyLast 1 KeyNoChanged Time &7 $if & 8 {f F i) 25 & , i FH 72
AEHEMFHEN]. KeyPress,KeyDown,KeyUp,KeyCanChange J& $& it 25 i FH #2 5 i F #9242
i, KeyPress 378 2 Hij 8% #& A i 19 8 , KeyDown 3R 75 #7148 T 19 8 , KeyUp 78 i 1A FF 1Y
2, KeyCanChange 2 HIF2 7 HRE R 2B AFFH W ETE . SENHEE T B, W KeyPress
XFR A28 E 1, IF H KeyDown XF W B 8 1; HI% 584 IF /5, KeyPress X B B2 4 0,
KeyUp XMW I # & 1. BT ERS 0 & 1 5 FWr, Bt LLE mff H R85 interrupt 1 B4 .
HETWRBARAEA OSSR EARAERE S, EntdhBiksOBEFOT .

/****éé-)é*-)E-**-!(-*-)é-*-}6*****%')6****%*****'!('éé-)€~-)(-****'56'56%%******%****%%*****%**
BR BTN B - 5 B 2% O i BT Ak 3

AHZH T

iR I8l . G

% 7 :22.1184 MHz @R %) 5 ns HHF— K

KEKKE LR R KK LR R R R AER XX AR R AR R EEXX A RRR XXX AR R XX AREEX XXX R AR XX XXX %% %/
void TimerQIsr(void) interrupt 1

{

//5E W g 0 B, RE WS [IFRCA 5 ms, Bl 15 204 T 6 15 2235 BT 76 9% i (]

//RXAE AT L@ i B4 B E 8 X B U B AR, VA B P Uz AT I [B] 2 NI %O 5 ms B AT

THO = (65536 — Fc1k/1000/12 % 5+ 15) /256;

TLO = (65536 — Fclk/1000/12 % 5 + 15) % 256;

if (! KeyCanChange) return; //Un R 0F FE A FR B D0 R A A

/ /T He SR A A A DRAT 10 BEIR A 2 A B A O
//ReyCurrent B ItH 8 bit, MEATFF L T i, X BLHI AL N 1

KeyCurrent = GetKeyValue() ; / /e HUEEE , GetReyValue () HIAZ AN, AN R 5K,
/IR EERERBRAET W, BERE XTE key. h X4+
if (KeyCurrent! = KeyOld) /0 SR PR AN 5 0 B A A O kAT U
{
KeyNoChangedTime = 0; /IR T BF[E Y 0
KeyOld = KeyCurrent; /R iR A
return; / /1R 9]

}

else



{
KeyNoChangedTime ++ ; / /% B [E] Rt
if (KeyNoChangedTime™> = 1) / /0 54 T B ] R
{
KeyNoChangedTime = 1;

KeyPress = Key0ld; /| IR

KeyDown| = (~KeyLast)&(KeyPress) ; /3R F T
KeyUp| = KeyLast&(~KeyPress) ; / /3R B R T
KeyLast = KeyPress; /PR AT R S O

}

/****-K-*-)6****-}é—****-5(--)!—-)!—-)E-**-)(-*5!—-)(—****é(--)é-)é*%*-5(-**-)!--)!-***********%%**********K

E key. h SCHFHR BATTRE BT € SCAY 72 B A0 R R T 7 BT DAGE HC Al SCPF AT UEE T keey. ¢ HP
4R R, WA NG EAER IS extern, I EAEA WA RMERERE. 55, &
28 T B ) R AR R E R, A HEE R PP R /0 D MBER N T r R F 1Y
BRI Il 520 . key. h AR NATNT

# ifndef __KEY H__
#define __KEY H _

# include <Zat89x52. h™>
# include "MyType. h"

extern volatile uint8 idata KeyCurrent,KeyOld,KeyNoChangedTime;
extern volatile uint8 idata KeyPress;

extern volatile uint8 idata KeyDown,KeyUp,KeyLast;
extern volatile uint8 KeyCanChange;
void InitKeyboard(void) ;

# define KeyIO P1

[/BRBGRRE AR . BT IFRIE T O 0, B RIX 45 R U
# define GetKeyValue() (~KeyIO)

# define KEY1 0x01
# define KEY2 0x02
# define KEY3 0x04
# define KEY4 0x08
# define KEY5 0x10
# define KEY6 0x20
# define KEY7 0x40



# define KEY8 0x80
# endif

WA —A config. h XM, B B ERFERE—SEEEE., fl, e kER, 8K
WEWT .

# ifndef __CONFIG H__
# define __CONFIG H _

# define Fclk 22118400UL /% {fiH] 22.1184 MHz ik * /
# define BitRate 9600UL /% PR E YLk 9600 % /
# endif

Hy ULWERREFSEKER. HAKIANER, Keil C51 FRBEMDFENE, &
KHAER 65 535, X B E L@k, AT EWM M UL, RARKE. 7E key. ¢ 74k 4 3% i Xt
config. hfll key. h PA3k SCH 51 GRIE AR FES M5 5 B X A g2 3 BN 2 4 B 5|
S AR mIESEAL

BT XA RS, S AT LU e kS LED T, 784 LED Z#i, ¥ S5 —4 LED. h
X, TERTEARAE AR R EEH /O O R#4E LED . XM A RRE .
MHE R A B i, B B AE LED RO Hh 7 #R 75 BN, — SRR B, R A S 4. BILTE
LED. h 3¢+ % LED B #A/EE AT T EH e AT .

# ifndef __LED H _
#define _LED H _

// 4% LED
# define LEDs P2

/ /B4~ LED,LED1 ~ LED7

[JERBC AR, LA R sbit R A F R E L—Mi,
[/CHER R RRFEREE A BEERFPEBEEHRFRE L
sbit LED1 = LEDs0;

sbit LED2 = LEDs"1 ;

sbit LED3 = LEDs"2;

sbit LED4 = LEDs"3;

sbit LED5 = LEDs™4;

sbit LED6 = LEDs"5;

sbit LED7 = LEDs"6;

sbit LED8 = LEDs"7;

// RS HA~ LED
# define OnLed1() LED1 =0



Z define OnLed2() LED2 =0
# define OnLed3() LED3 =0
# define OnLed4() LED4 =0
# define OnLed5() LED5 =0
# define OnLed6() LED6 =0
# define OnLed7() LED7 =0
# define OnLed8() LED8 =0

// R FEAS LED

# define OffLed1() LED1 =1
# define OffLed2() LED2=1
# define OffLed3() LED3=1
# define OffLed4() LED4=1
# define OffLed5() LED5=1
# define OffLed6() LED6 =1
# define OffLed7() LED7=1
# define OffLed8() LED8=1

Z endif
SRJE ¥ main. ¢ BBV SN T BFREF, AT DU Rk S LED T . #% T R, W)
Xt RLH) LED 2 55 5% .

# include <CAT89X52.H> /133
# include "Key. h"
# include "Led. h"

void main(void) [/ F REL
{
EA=1; //¥T T H B
InitKeyboard(); / /0106 Ak 3% Bt
while(1) / | FEHE
{
LEDs = ~KeyPress; /¥4 s RS JE $#55 4 LED

;
}

2.11.5 S0¥XNRE

BimEM LED HfgRa o BER . MEdE O N B KENEER. XERRSHBEAE
#ah, K — SR ENEEESE O RERTEN L BBV SE—T B RERA. 5
A FE USB % 8 O s25eHp, B O IR s s A a] 2,



TEAE AR O 2280, % DT Rk, R E R O TAER R R B RS, B
##—/~ UART. ¢ fl—4~ UART. h X4, 3% UART. c XHH MBI T#EF . £ UART. ¢ #H
B -— A~ 5 O W) G Ak i PR B, AR A AN R (HLb, BitRate J27E config. h iR B OB ER 2, 04
FESCHEFF IR 5| FH L S -

# include <<at89x52.H >

# include "UART. h"
# include "MyType. h"

# include "config. h"

/***%%*%%***%%%%*%*%%%*%%*%%%***%%%%%%**%%%%%%**%%*%%**%%%*%**%%%%

PRI BE - B8 D AT Ak

AOZSH .
iR I8l : G
% K

*%*%*%*%%%*%*****%****%**%***%%%*%***%**%***%*********%****%****ﬁ
void InitUART(void)

FA=0; / /8 B 56 A o

TMOD& = 0x0F ; /ey 1R AR & 4
TMOD| = 0x20; //ER A 1 TAEER 2, B sh B R
SCON = 0x50; /7 E TAEAERER 1

THI = 256 — Fclk/(BitRate * 12 % 16); /T I AR

TL1 = 256 — Fclk/(BitRate * 12 % 16);

PCON| = 0x80; //H R R A

ES=1; /[ EBAT R T A

TR1 = 1; /IR B E R g 1

REN=1; /R

EA=1; /| SuVF R

}
[I111717171171711717////End of function////////////1/1/1/1/1/1/1]l]]/

RIF EFEBEM—H O PR R, TS OKPESE 4, W5 @ fEH
interrupt 4, FRATXANE 0 IKZh R %X BAE , B DL BB B A & T, SR 50K H
PR TEBR R AT, RO A2 3K P B, o HE B TR B, T BR P s AR R R — N IETE AR 2R R
HERENAT . EAERRREHIREREHCHE M — 28], RENABLIT.

volatile uint8 Sending;

/****%**%*****%%***%*%************%******%%*%****%%%***%%%*%***%*%

PR KT T BE . 8B 11 e T Ak 2



A0SR T
iR = . 5
% R
***é(--)é******'56-){-**%-}6*56-)6******-)6*'K*%**-}6*******%-}6***********************/

void UartISR(void) interrupt 4

{
if(RI) /W B
{
RI=0; / /8 T R
}
else [/ RIETE 1 F R

{
TIL=10;
Sending=0; //{§IEFEREARE
}

;
//117111717117111711////End of function/////////////11//111/11171/1]/

PRSI = A B E T RE A Bl R KK AT/ KR — D FA R UL HEX KK — %
wJa— M RBUHR K. D12 19 ID 5. Gl 2. X =4 KB fUanr .

JEREEER A AR AR ER KRR R AR AR XXX AR R AL AR A AR REX XX R AR R ERRAX KRR R R R R KRR XXX
PREDIBE A H T RE 1 e

AOZH.d BERRERNT N

iR I8l : 70

# L

R R R R R R R R R R R R R R R R R O R R R R R R R R S R T R
void UartPutChar(uint8 d)

{

SBUF = dj; /RS A B O 2
Sending = 1; [/ E R E
while(Sending) ; /G RE R IK ST

}
[I1117111117711111771/]/End of function//////////////1/1/1/1//11//]//

JEE RIS R TR R RS R R R R RS R A S R R R R R R SRR SRR RS E SRR R R R
BRI BE Rk — AT A E

ANOZ%.pd BERREBTAF R

iR I8l JG

% W

*-)6-)6**%**%**%*%***************%-56*-)&-****56************%**************/



void Prints(uint8 * pd)
{

while(( * pd)!="\0") [/ REFAFR, HIBI 0 A45R
{

UartPutChar( * pd) ; /| BIE—NFRF

pd ++ ; /BB — T FRH

}
}
/117171171117/117//1////8nd of function////////////1/1/1/1/1/1///1]//

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

/***************%****%***‘***%**‘******’**'***********%***‘**%*******%*
PR KR T BE - 8 S B BR S R R R %
AN S8 e RIE R R
R 5] . G
&  n.E
*%%******%*******'56******'56')6***********'5('*')("****%**%%***%*******%****/
void PrintShortIntHex(uint16 x)
{

uint8 i;

uint8 display buffer[7];

display buffer[6 ] =0;

display buffer[0]="0";

display buffer[1]="x";

for(i=5;i>=2;i—) [/ H BB 4 P Y HEX fH

{

display buffer[ i | = HexTable[ (x&0xf) |;

x> =4,

}

Prints(display buffer);
}
[0 ]/ End of function//////// /1111111111111 7711111/

£ UART. h XA R8I xd UART. ¢ SCHH B9 BB 75

BTXNEOWRS, AT LT EERAFEEHESREOREHRT .. £ main. ¢ CMFH,
¥ mxt UART. h f95] A . 2R JE7E main pRECH 3G 000 46 4k 5 O 49 sR 50 1 2 5 B0 AT LG H 52
07, XEMMER—MME Bk REHHRmA 8% T BiREm R, BANREXE
AL T A LIS E A TestBoard T.#2 T A main. ¢ 3CHF.

XA TR R H AR, A2 ®ET)E, B S Keil B05 B8 O (B £
SEHIR View — Serial Window # 1), T OXFIEME, T B R XX BB O KHE B, 0



Bl 2. 11 TR s Al DL E AR X A XA AE B B A, R B R BA B B/, BN E A 2 Fr
ABFAE B2 O R A] DA B X S a1 . 7B A3 O B et BT DL s B — W L AR S BT
BB 0 0 37 A R e B At X B AT LA B B R SEA R O Rl T 9 B R DR R T

ARIMEN ) [ s ) (——— [X]

B R w0 mE »

UGG ESE-Fi ¢ var, Baudrat g

SCOH: |0=50 SEUF: |Cx0A

[~ sm2 [~ TBZ [ RES

[v EEH
3 3 36 3 W W E I 3 I 3 IE € I I W I I I I IE I I I IEIE R EIEA - —
s ¢ [ /B AR FTUSBY | [ 2noret
e ATROE [v SMOD [ ECLE [ TCLE
KX Ej E%ﬁ. . Transmit (9600
36 36 3 3 3 3 = [ )
J—— %J,E‘ijﬁ_ﬁ?l E .Rer_'e1ve Bandrate: IEIE\EIEI )
33 333K ?j{iﬂ_j-l:’fj'l‘ IEQ. o = r T
xorxx K USB&E[X: http:-| |
9 0 I BLOG1: http:/swww.ednching.com-blog-gdon
XX NK BLOGZ: http: computer00d. C
o i R L~Ea 5 R T Ml
HEXAREEEX R E R XA AR EEE R R R R R AR EERER AR ERERRF RSN

EErreesy

F2.11.11 FEEO0FO0MBO0RESEHO

%3 8h . ¥E Peripherals 3888 T B 1> Serial W F3RH, ST ER AR Yard O WX ERE,
Bl n TAER, I & BB R S, e, T UFIAB SRR T REN T .. MR, frf 2 um
B TREET PR EERAER#ME. B4 XANE HWAED SBUF WE, E LR - T
Rk H R OB TR BER B B A Bt . R B E R B B BcE , T R ORI R
AR SBUF IEIRA — M= .

MR 5] 15 B AT LB B, A A H A STt |, XWAEAR R A C EZBSRhEREY
EF [ %) T 2 42 01 FH] 2 PR A PR L A IR 25 R S B Y . AR 4t T__DATE__Ff1__TIME__
PIANE . KRR FARE . YRR, HiFas < B o 280 /0 5 5o i 8] >k 4z a X w4
FHE, B BREFANRGEE L% . FILE FM_ LINE_ . 2080385 Y5169 S04 #n24
AT FEAT 5 A B A DA B AR R — S8R5 8, IR &5 iR & AL FE MRS SO B W — 47

X BIMER—TF Keill (F AR RBEUE OMANEE O, 0K 2,11, 12 fin, AR
AR WEE O, FHA —fTnZ ] LSRR WXL . Locals R R AR & , 483 A
— A RBUE BEEA R AERSHSIERER., FHEA Watch#1 ZDHCMARTEAF
F A8 . Name 248 & 45 , Value BB RNE . AHE 0 EEARFR G BRERX. HAHEEN
A2 O, 763X HL R A M HE AT LA 7R DI i hE FF 46 i N AF B ME . Q2RSS A48, T A b ik P
] %, 5 om ) 2R 25 5 ROM 1A,



fifi FH AT 4%, T LU B B R [) 77-4i% 23 ) 4 A 7R

» fEFHRIE DI 5, 7T LB/ BTk 256 795 B N A CRLIE FR 3R A7 48 X)) 5

» R T ME S, w7 L BRI aA 256 FHHNEERIER 128 F7 RAM i

128 FH RAM) ;

» AT X nE 5, 7 LB /R IR RAM(XRAM) 77-fif X 1) B8 5

» RS CIME S, 5 bR —FER, B/RKERS2E ROM K1E,

A 2. 11. 12 fr @ 862 ROM Hihk 0 W{E , BiF =~ Hihk A9 {E R 020806, H LB R —4%
BRELFE A MHL AR, BREL B B B b hEJE 0806, X 4&48 45 UL 4415 A k2 LIMP 0806H, &
FRAIE  Huhk 0 BE sk, BT IR F—FFHLEST . Bi & Bk 3] 0806 £ AT, T 7EHLhE 0x0B
b, e TSR 0 HH I A O bk 5% B B9 2 020705, B 4 ML B — 2% LIMP 0705H 54, Bk
B3] 0705 b EBAT . PEUELHEM L0705 N7 % BE 2 e A A O H T Al 25 R &L (P TimerOIsr pRE0 HY
A D HhE, BiABUEE 4 H & R BIE,

Hame

wldress: |C;ﬂxlji]

PR,

:Ux0000: 02 08 O 00 OO DO
:0x0006: OO OO0 OO DO OO D2
:0x000C: 0¥ 05 12 07 DD FF
:0x0012: 60O 0OC 12 08 29 74

(i 3 o Y o v B

:0x00158: 01 29 F9 E4 35 FA
| kM hMemury #l,ﬁ. FMemory #2 h Me

fle | ' | b Hl.ul:als_.’{ wiatch #1 K Wifs

|| Wiatches
| Marmory

E2.11.12 TELREONNEFEEAD

2.11.6 PDIUSBD12 1E£ERE M 1E ID BYSEI

WA AGE D12 BEIER TAETHR? XMFHES A AR ERFR R —T. D12 &
AL T — %2 ID S a4, R IEFERA T ID S, MU MZRETERRT . X4
SRAAFTE B FE BG4 [m) R vl BB, SR U A48 2 B B 2 0. Aad. X &1 ID 1)
A4 DR BT R EREE S, B OF B TR T v A A, BT LAFE B8R T 0 b R 4RO 3 X
R .

LR ID 5, 5B LI E a2 R WA KR, #iE PDIUSBDI2. ¢ il PDI-
USBD12. h 3CF ,7£ PDIUSBD12. ¢ CAFH 38NN EEE i %, 76 PDIUSBD12. h H 38 Jin Xt 28 £ 1)
75 B, AR FE #E main. ¢ SCHFHRE AT DA AT EE ID M9 eR%R T .

AR 25t A FEEBIE ) R EOZ B 2B W7 X 30 AR 4 i 4 3% 82 0 D12 i) 504 4R it
IR FRERES T,

H 56, 7€ PDIUSBD12. h SCHH a8 S — S8R 4 A0 5 19 22 SR AR N T/0 #:4E . X R
e AT 1. D12 B B0 08278 PO O, A0 $27E P35, WR $:7F P36,RD 78 P37,INT $:7E P32,



PDIUSBDI12. h SCHHI AT -

# ifndef __PDIUSBD12 H__
# define __PDIUSBD12 H__

# include < at89x52. h>
# include "MyType. h"

/ /i 2 3 1k TN M hE
# define D12 COMMAND ADD 1
# define D12_DATA_ADD 0

//PDIUSBD12 itk i 5 | I

# define D12_DATA PO

# define D12_A0 P3 5
# define D12_WR P3_6
# define D12_RD P3_7
# define D12_INT P3 2
/ /3% F w2 BRI H ik

# define D12SetCommandAddr() D12_A0 = D12_COMMAND_ADD
# define D12SetDataAddr() D12_A0 =D12_DATA_ADD

/ /WR F ]

# define D12SetWr() D12 WR=1
# define D12C1rWr() D12 WR= 0

/ /RD F i

# define D12SetRd() D12 RD=1

# define D12C1rRd() D12_RD= 0

/ /BRI AR

# define D12GetIntPin() D12 _INT

/S B
# define D12GetData() D1 2_DATA
# define D12SetData(Value) D12 DATA = (Value)

/¥R O BCE R AR 51 B L DS 1 R A ACRE
# define D12SetPortIn() D12_DATA = OxXFF

/R OV BCE N B HOIRAS , BT 51 B B XU 10 O, B IS Y4k, b 28 0K
# define D12SetPortQut()

//D12 B L ID fiy 4>
# define Read ID O0xFD

// BR B0 B

void D12WriteCommand(uint8) ;



uint8 D12ReadByte(void) ;
uint16 D12ReadID(void) ;

# endif

T % B R F MR A B R BRSBTS A MR AR R B T . D12 WS B AN
A 2.11.13 fias,

tcuu,__ : Trmcn
tCLWI,’ : il r\v\"['l(‘.l'l i
CSN—\ i /A—
N\ ! /
Ly i Lanisy
B t.-ww: : = &
AQ >< COMMA?N D=1,DATA=0 ><
|
|
o ¢
- ; -l
WR_N N\ i / e
i h Ywern)
|‘ Lapsu _ fyn L
i
DATA[7:0] VALID DATA ><
|
8 t

~ ¥

DATA[7:0] i\< VALID DATA

E2.11.13 D12 WiEESHFEHE

F2.11.13 H,.CS NEF®EFES. XERRWERR, YHFEFS ML ER, THK
BEABEL. HTHRT LR CS_N FE 1, i DLE— BT B, B R
B CS_NGIH. A0 R, H FREFE RSB EEE. A0 KN 1 B RRBIEMNREMGS, A0
ﬁo HT%T%T%FEE’J%%I% WR_N %%fn?s%ﬂ‘ WR_N é’JL%M%%I%E B AF J#EP

lﬂ%éﬂﬂuﬁmm’mmﬁ%%éﬁr%%FP&’@Jo ?Baﬂ]’f%ﬂWIHEE’JHTF?J&\%%—%EJZ%%#ZL
REIE AR Hb R AEBE /. RD_N 223k (55 AR BE i, B i 58 RD_N BAK, S5 55 £ w000 B[]
J& BB BAEBE 2k DATAL7.0] b, X B Al DA gl . e 2 2 f5 . % RD_N &
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BRI BE: D12 a4

A OZ% .Command 1 FY a4
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*******%**************‘****************************’***********%***/

void D12WriteCommand(uint8 Command)

{

D12SetCommandAddr() ; / /B R A A HL ik

D12ClrHr(); //WR BAIK

D12SetPortOut() ; /K EE O RE MR REEEXBEASE SR EAE R
D12SetData(Command) ; /A A B EE O B

D12SetWr() ; //WR 'BE

D12SetPortIn(); //REE OB E e ARES , DL e T A A

}
/1111117771777111/11////End of €unction///////]/////1//1/1/1/1/1//]]/
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**********************%%%*****’*%%**********’X’*%****%*******%%*%***/
uint8 D12ReadByte(void)

{

uint8 temp;
D12SetDataAddr(); / /B A B U hE
D12C1rRd() ; //RD B AK

temp = D12GetData() ; / /3 1] B A



D12SetRd() ; //RD & &

return temp; / /38 18132 B i) B

}

/1177107771777707177171/7/8nd of function////// /1111111111111 1111 1ETTTY

BT XBEARBZE 8T R DI A IDS T,

THME—NERID SRR AHEZEEERE 2 FHHID 5, 2R ID SH M4
& OxFD, TERT I Bk XA E L HF 2 XL T, B # define Read_ID 0xFD, TE# ¥ H B f# F
Read_ID X ~ZZ B A ,

BEECID SR R BRI T .

/—)E-**é(-é(--)é*******-)6'********%***%*************%*******%******%**%**%%%*

PRI %X T BE . 1€ D12 /Y ID

AOZSH L
& [:D12 f ID
% WX

*******%******%*******%%**‘?E'*********'5("36************%**********%***K
uintl6 D12ReadID(void)

uintl6 id;

D12WriteCommand(Read ID) ; //BiE ID fp o>

id = D12ReadByte() ; //iZml ID B K7y
id| = ((uint16)D12ReadByte() )< < 8; //iEE ID B/ FEY
return id;

}
[11017777771117/11////End of fanction/////////////1//1/1/7/11/]1]]/

$& T RAE main. ¢ ARG IR pdiusbd12, h Sk 3CEFE 51, B84 0 40 F 32 O B8 1D
SHAE. A UERAFEFER DS T, R ID SIERBLARER: TN, EFEHHER
AR Y SR AR DL

O B8 1D 5 B R BT I T .

id= D12ReadID();

Prints("Your D12 chip\'s ID is; ");
PrintShortIntHex(id) ;

if(id==0x1012)

{

Prints(". ID is correct! Congratulations! \r\n\r\n");
}

else



{
Prints(". ID is incorrect! What a pity! \r\n\r\n");

}
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***'56')6*-ﬁ*****%***‘*%**********%***'**')G")é'-)E**’*%'}6')é‘-ﬁ****%*****%%******%**/
void D12WriteByte(uint8 Value)

{

D12SetDataAddr() ; / /1 B R B H bk

D12C1rWr(); //WR B A%

D12SetPortOut() ; [/ B O A RS (X B A L, BB AR AT BB R
D12SetData(Value) ; / /B HE e

D12SetWr() ; //WR

D12SetPortIn(); /)RR 1 B O R ACIRAS LA S TH A

}
[17171/1/17/1/1/1/////////End of function//////////////1//1/1/////1/]]//
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%*%**%*****%*%%*************%%*%%******%*%******%%************%%*/
void DelayXms(uintl6 x)

{

uintl6 i;

uintl6 j;

for(i=0;i<Ix;i++)

for(j=0;3<T227;3 ++); / /B FR i R S

)

[I711111717171777/17711//End of function//////////////111/11/////1/]]/

/%%**%*%%%****%*%*%%%%%%%%%*%%%%%%%%%%%*****%%%%%**%*%%%**%%%%%%*%

PR 0 Th RE . USB B I % 2 B 3

ANZH T
iR = G
= .

***%*%*****%*%%%**********%******%%*****%%%******%*%*%**********%/

void UsbDisconnect(void)

{
# ifdef DEBUGO

Prints("WiJF USB %, \r\n");

Z endif

D12WriteCommand(D12_ SET MODE) ; //BRBEHEXMmS
D12WriteByte(0x06) ; [/ B E —F
D12WriteByte(0x47) ; [/ ERERE ZF
DelayXms(1000) ; //IEIR 1 s

}
[1117171711771111177/1//Bnd of functien//////////////111//11//1/1/1]/

/%**%***%%****%*%**%*%%%******%*%***%%*************%%%*****%%****%

BRI 53y ik : USB % 45 R 2K

AOSH T
iR 8] . JC
# WX

***%************%*%************%%**************%***%*%**%********/

void UsbConnect(void)

{
# ifdef DEBUGO

Prints("#%$ USB, \r\n");

## endif
D12WriteCommand(D12 SET MODE) ; /B R EESR S
D12WriteByte(0x16) ; [/ EBREXHE —F

D12WriteByte(0x47); //RBEANE ZFT



}
/I111717111017/17171/1/]/End of function////////////1/1/1/1/1/1/1/1]]/

HEA F R, 58 AR dh Ak 2 5 . 50 56 VR FH T 3 12 sR BOR W USB W& 3%, 2% 5 151
FH % USB B pRZCE 37 e BH AT , X i FALEEE I B EE LA T .
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BOLDTE . Y40 , A SRR EE XK O T T L b O 2 TR

i F % # define D12GetIntPin() D12 INT K3k Bh Wi 5| R A . BT Wrg] 2K &
AR FTLCEE N 0 B, BRI RET . 7 6.5 4.3 2 10
I SR T A TR B R A2, o lololololololol Lrami

ABEXT Wy AT A B . Hp b R AT DA O 2 B D12 |— P4 0%
(R A S R IR, IR BRI SRR A h %ﬁ?@;
Read Interrupt Register, {CiS N 0xF4, & ik iZfy %%1%})\

A JE AT DL EE R I BE , SE—F T R N A 2 ORTHY
i o, AL B R A W, E —F RN ERAE —1 iﬁ%ﬂzﬁﬁﬁf\
4,725 DMA A1 H ., BT R AT R 3 K ;gﬁ‘gw
Hl DMA, il L7257 v HARAE T H W %5 7 4% B0 58 —

FA B —F TR NE 3. 3.1 FR, B3.3.1 mEEFSE—FHEN

IR A EEALE R 1, MR Rz W iR &t T g R . & e s B P AR AR (2 0~5)
TEi# i Read Last Transaction Status fiy 4 B2 B s & G AR RS 5 , EZE . M A5 AW
(7 6 FIfi DWIERBAFHFRE HENFEZET., @AM RTF ST N E. TS 8
ANXF B AL B R BOR AL FREAT. X 8 N eREAR I AE UsbCore. ¢ 1, AT HE — 425 iR, B
B SE R B AR AT 9 2 GXORP 4 A2 09 J7 B Y A0 B T T 32 48 4l 4k . i Hhr R AL B A AR n T .

while(1) / /FEEFR
{
if (D12GetIntPin() == 0) //unSRA T & A
{
D12WriteCommand(READ INTERRUPT REGISTER) ; /BT a4
InterruptSource = D12ReadByte() ; / /1 Bl 88 — 745 B9 T B A AT A

if(InterruptSource&0x80)UsbBusSuspend() ; [/ B rp W A B



if (InterruptSource&0x40)UsbBusReset () ; /) B AT T b B

if (InterruptSource&0x01)UsbEp0Out() ; / /% a5 O Fai o r BT Ak 2
if (InterruptSource&0x02)UsbEp0In() ; / /i 0 By A H T Ad
if (InterruptSource&0x04)UsbEplOut() ; / /i 4, 1 ey A BT A 2
if (InterruptSource&0x08)UsbEplIn() ; / /Y 1 i AR A R
if (InterruptSource&0x10)UsbEp20ut() ; / /i B, 2 Hy A e A 3
if(InterruptSource&0x20)UsbEp2In() ; / /i R 2 A o T Ak 2

}

RIG AEBN KBRS E—a) % EE S B AiER . B0, 7E B2k B A7 o T DL fin—
2 BN BB AT B TE ] .

# ifdef DEBUGO
Prints("USB BZ&E i, \r\n");
# endif

e BT DR T TR B2 I b, ik, B E B SA WL W k4. Kl 3.3.2
SR A i OB R R AR B R, BB T JE IR A ) USB 5% 4 19 X 1 AE , 40
Bl 3.3. 3R, XERNNEFEEEREFEAT. NEOBRMNETLUES . EiEH# USB
ZJa, BT T T IILRE M 8RE, Rt a8 Z 6 8 7, B oM IRAMTE R T o5 0
HE =T HE ., IBAEVNIERTEAABERNL 0WR? BE T H40#.
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VEIZEL - X5 AT
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(Tour D12 chip’s ID iz Oxl01Z2, ID is correct! Congratulations!
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Stk

1 F5APh R AR ald » FR ST HEHE .

USBR SRS b
USEims. o 0%t P ET
USRS 0% tH P ER
USBiy 2,050 tH PHT.

E3.3.2 @AREEHEH #3.3.3 RXBMAEIRFA USBig&

3.4 BV ENAXZiR K 0 BYEE

BT 32 ), EHLRIR T 808 B 9 0, {HIX L8 BAK B B 2008 A B i ok . L #E T ok,
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Endp . 75 %2 32 BOSOHE B4 BE Len FIAEBCECHE 19 28 0P X Buf. 2 o6 B0 (81 52 PR32 3 00 B0 4 B2
(FPEO.

BEH D12 MER S o X, 5 F D12 Y3222 1 (read buffer) fir %, B A & 0xFO, K%
AR A R EBIE T . mEME-FHEREN  BARL AHAESE. H2F
T AR (B R MR B B A0 T BRI 2 JE BT A % v XN SE B U R T 2 A R B
. WE=FTHHERIER USB R H el /AR HC K Buf b, ZREAMNAD
Z80 Len, B R R BN FWH . AR Len (H ML PR YR B’J?ﬁ’ﬁ%/ﬁ AR 2 38l R T
) Len 45, WISREPRERBN MBS A L Len KB, AR AL RS PRER A BE . PR IR
[l {2 S PR T 22 2071 B R 3E

B, D12 B AR 21> i, A0 AT e i 52 /Y S WP v s RO R vh e 7 X TR 2 A B D12 M 5
AR — A4 BE B i (select endpoint) Ay 4. HEFfum M Ay 2 3LH 6 A, 435I X6 1 F 3 A4 A
R THEEIE TN e AW R P Ox00~0x05,k%@ﬁ"fﬁ’%ﬁ%ﬁﬁT@M‘ﬁ,ﬁo NI, EITH—1
T i A5 PR, PR AU A O S B0 R B BB AR M 3 AR5 . 8 95 o A5 Y PR 0T e 4 1Y 52
Y v 1 22 P AR pRBARAS IR

[ %% KK KK KKK KKK KKK KKK KK KKK KKK KK KK KKK KKK KKK KKK KKK KKK XXX KKK KK XX KKK KX

BR R0 2N BB < PR Ui L Y BRRR, B HE — A SR A RO AT B R AE

AHZ % :Endp Y A5

iR 5 ; Jo

- SR

KKK KKK KK KK KKK KKK K K KKK KKK KKK KK KKK KKK K K KKK XXXk %/

void D12SelectEndpoint(uint8 Endp)

{

D12WriteCommand(0x00 + Endp) ; / /B i 5 ) A A

}

[0 707777777771/ //End of function//////////////1/1/1/1/1/1/////

[ R EEERKRER KRR ERR AKX KRR K KRR K EE KK KKK XK K E KKK KR KKK E KK KKK KKK KKK KKK KKK

PR 2 i - 132 BB i A5 2 b X PRI %

AOZSH:Endp i 5; Len TFEBLBMMEIEKE; Buf RSB Z X

iR [B] « 5 s 32 3 1Y 20808 < B2

R A W

T ———y

uint8 D12ReadEndpointBuffer(uint8 Endp, uint8 Len, uint8 * Buf)

{

uint8 i,9;
D12SelectEndpoint (Endp) ; /[ B FE B AE Y Vi 15 5% v
D12WriteCommand(D12 READ BUFFER); [/ RIE VLG i X i A



D12ReadByte() ; [ EF R R E W R

j = D12ReadByte() ; / /3% B A SE PR A B B A Bl K B
if(§=>Len) / /3 BR BE 45 A 5 B0 Eb S bR R A s K
{

j = Len; [/ H RS R B A B R

}
# ifdef DEBUGL / /R g LT DEBUGL, M 75 2 7w 8 115 B
Prints(" 3245 5"
PrintLongInt(Endp/2) ; [/ 355 . F T D12 HR5EK A s H 4B R,

/X BEY 0 F 1 A3 R i i O B B AR A 5

[/ 2.3 43 2R Y kL 1 A Ha H RTER A 5

//4.5 3R U i 2 Y AT A

/7B R DA 2 A 5B T L Y i
Prints("ZE X ") ;

PrintLongInt(7) ; / /5% o 3 B 7 1 B
Prints("F W, \r\n");
# endif

for(i=0;i<j;i++)
{
/71X BN H 8 R 15 A ek B, T B A X AR LA R L AT DL 44 ]

D12C1rRd() ; //RD B A
% (Buf + 1) = D12GetData() ; //BE 1 FR
D12SetRd() ; //RD B &
# ifdef DEBUGL
PrintHex( * (Buf + 1)) ; WEUE S & 3TV R Y= IR PN sl iR &
ifF(((i+1) %16) == 0)Prints("\r\n"); /)4 16 FH AT —IR
# endif

}
# ifdef DEBUGL

if((§%16)! =0)Prints("\r\n"); /AT
# endif
return j; / /3R 18] 5L o 132 B 7 19 4K

)

/11111111111111111111]]/End of £unction////11//11/111111111111111111]

T b AR RS R T 5 A 2 kAT S R B RO 4R S 2 A%
A KEF AT R B T BAE UART. ¢ FH LT AUHS GEB7E UART. h A C A BT .

/%***%*%%*********%*%******%**'**-!(-*é{--)é**%-K--!(-')ééé%%**********%******%*%%

R 1 4 O 30 A A 3



ANZH x5 BRI

iR = . 5

&£ WXL
***%*****'ﬁ'***%'**%*%******%%**%**%*******%-}6*****%*****************/
void PrintLongInt(uint32 x)

{

int8 i;

uint8 display buffer[10];

for(i=9;i>=0;i—) /IR BB
{
display buffer[i]="0"+x%10;
x/ =10;
}
for(i=0;i<{9;i++) //EBHITEZARK 0
{
if(display buffer[i]! ="0")break;
}
for(;i<C10;1 ++ )UartPutChar(display buffer[i]); / /iyt O R

}
/11111711117111111/7////End of function//////////////111/1/1//1//1/1]/

/é(-******é(-%-)é*****-)6-)<~-)G%{'*%%%****-!(-*%******-56-)6*****%*****%%%%*****%%%***%
PRECINRE . % 1 71 iR

A RS x FF RERBE

iR =] . 30

% IR

***%*****’K’**-){--**-)E*'K'*56-)6*****-5(--)6*'K****-)(--)6****-3(-*-5(--)6-)6**********************/

void Printc(uint8 x)

{
Sending=1;
SBUF = x;
while(Sending) ;

;
/1/1/171/1/1/11/11//////End of £unction/////////////11/111/1111/1]1//

JHREXRKRKREEKAARE LKL KRERE LKA K R EREAE KRR XK AR X KRR ERKKE R R KKK KX E KKK KK KR
PRI AE : LA HEX M8 ik 1 597 i 5cdhe

A BB x ff Kas R BE

iR [ . 5
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'***'5(")5‘***********‘*'5('**************%******%**************%**********/
void PrintHex(uint8 x)

{

Printc('07);

Printc('x');

Printc(HexTable[ x>">4]);

Printc(HexTable[ x&0xf ]) ;

Printc(” );

}

[0 /7] /End of function////// /11 /1111111111111 17/

AR5 AE 3 14 O i HE H 07 Ak T bR B R R 5 BB S e 2 o 540 R B, DA R B R AL e 3K o i %
i . (BJ2 R BRI A i A LL B/ AR ZEA, 49 v BR o AR 2 G Wt & — E 4R

Rl A TERREIEZE WX (B EEABEF#IR 7 6 5 4 3 2 1 0

B ) 2 o|ololo o 0o ofo| rmEfE
7EBE WP W AR A7 A B B 3 0, 37 5 v A R DT A I— SR PN/ R % I T

A R B E RS A (read last trans- — H4E AT

action status register), i% fif 2 L% N 0x40 ~ #ira

Ox45 . 5} BIXHBLF 3 3 A1 HG i 1 BB A . 3% DATANE

Ve TR T AR 1 5 B , B A R Bl

BEWMMEERE, FHAMSHIMAE 3. 4.1 E3.4.1 SEEBRISESE

s,

> L 0% A 1 R BHE L H el k% .

> 0 1~4. W, BARK SRR EE BT,

> 0 5 WARIZAL R 1, W KR KB ) & 57 (setup) i 72 9 B HE £,

» 17 630k 0 FRUKEI A& DATAO i, A8 1 Faalk B K& DATAL B,

» 00 7 %A 1 BRI — RSB L ATE A RESE LB EE.

Hop % 5 prfE AL TP ARA L X LR AT E Y AT B A R L R B . ' T
A J2 4 T A i 2 — A A R A A R, M S AR AR BR L 48 T i e A T R A T o R A B

oB AR AS AT F R AR, B S ETILG AET B AR

B BB % vh X A4 & Clear Buffer, fir 205 & 0xF2., 05— i 5 2 B 4 /5 %
F 1 Clear Buffer 17435 b . X F VUG & A 12 Uity s B0 8088 A0 (B S 2 72 19 B8 L BR A, 18 4%
DEWCED B NAK SR, B s O Z )5 Bl 3 K o s 2 v KW 25 . AR,
Xt D12 A4 il v o5, WS BIEE  ALJS A A — N RER B A 2 A BB L Clear Buffer iy 4>
1 Validate Buffer fir 454 , X i 4t J& Acknowledge Setup. XFEM B 92 H T #iF
EHE RIS BOBIEASER I HEEBA SR B R EN . RA SR T XA



FHESL AL AR L IF &% Acknowledge Setup 82 Z )5 » A BEf# ] Clear Buffer 41 Validate Buff-
er in 4. MR FE BZHAE— T , BB 593X 2040 002 75 o 8 57 o 72 B B A0, an 2R 2,
TE K& 3% Clear Buffer iy Z i, i 75 22 55 & 3% Acknowledge Setup fif4. Acknowledge Setup
2> ok 42 i A B R A i S R 2 %, I A Clear Buffer #y4 & &1 ) 4 HH ¥ 250 A9, T Validate
Buffer iy 4 J& F X3 i A iig 55 A9

M H A 52 U A 2 o DX PR VR o v A % v, R MGG B 1 9 B e R 0P X R BT IR
PR ol , AR Z RN ERE. TR AZRECZ AT, — & E0 R Y51 TR BE 0 b SRR 2 E R
W) B AR s . B0 T AcknowledgeSetup O R BRI & S X fir A i 45 0 #:4E , SR 5 F % 4
o e 0 AR DUPRIEFE 5 T8 B3 FH 36 BR 22 b ek B0 2 R A9 B A v S R I A 0. R Y
ClearBuffer O pREL M1 AcknowledgeSetup O PRECIEANT .

JEEE R SR R R R R R R R TR O R R R R R TR R R R R R R R R R R R R O R R R R RO R
R KT BB - 5 o e Wi i a5 22 X ) R B

AHSH .

124 I8l . JC

& TR R 2R O B v R R R i A BE SO I B A G S R BR AP

%%%%%%*%%%%%%*%%%*****%é(")f***}E‘*'5('%v}é*-}é%*"3{'"5("56%')E*%*%%%%%%**%%****%*%%%%***/
void D12ClearBuffer(void)

{
D12WriteCommand(D12_CLEAR BUFFER) ;

}
/11111171/177/111/1/////End of function/////////1//111/1/////11/]1/]]/

/***é(-*-)6-)!—-)6****%*****%******%*%*%***%*******%%%****%*****%*%%****%%-}6

PR %X 1 i « B 2 S 7 B A PRI

AHRSH L
iR I8l . G
& e

*-)6*******-)é*****')6******%***'K'**%%-)E--)E-**********%******%*******%*%%***/
void D12AcknowledgeSetup(void)
{
D12SelectEndpoint(1); //iE#EEumE 0 iy A
D12WriteCommand(D12 ACKNOWLEDGE SETUP); //%& 3% R 25 1% B 3|k & 0 i A
D12SelectEndpoint(0); //iE £ s5 0 fi H
D12WriteCommand(D12 ACKNOWLEDGE SETUP) ; // % % I 25 14 & 31 3 & 0
}
//177/17171717171/1/7/7/End of function///////1////1/1/1/1/111/111]//

BEA S 50 R WTE BB R R A RS R E R A 5 (L REE N 1L R 1



i, B 2 7 AL, X B EEHUELE J5 7 8 FH D12 AcknowledgeSetup (O R W0 R A 1, W56 BH
R 5 ) HH 80HE A, BEAS FH U8 D12 AcknowledgeSetup () BRI, B 32 375 B 28 v X B A,
B Ko s Oy HY o U7 A P pR B B T TET AR

/**%{'%('%('*%%***%—)&%')6*%*é(vv}é—)¢~*'K“%*%%—)&***%-5("56%—)&%**%-56-)6%%%**%%*%%**%%%*%**%%%%

PR BTN B < S AL O Fa HH F BT Ak 2 o

AOZSH .
iR I8l . G
# L

********%**%****%*****%*******%%-}6***%%******%*%***%*******%*%****/

void UsbEpOQut(void)

{
# ifdef DEBUGO

Prints("USB % 5 0 fi tH 7, \r\n");

# endif

/ /BB A0 Hh R SR AR IR A L iR AE T B b AR AR

[/FFIWTEE 5 AR 1, AR, W3 R R

if(D12ReadEndpointLastStatus(0)&0x20)

{

D12ReadEndpointBuffer(0,16,Buffer);
D12AcknowledgeSetup() ;
D12ClearBuffer() ;

}

else / /3 38 B

{

D12ReadEndpointBuffer(0,16,Buffer);

D12ClearBuffer();

}
}
/10017 77777177717777//End of function/////////// /1111111711117 17 17/

i LR R A B I b E T, X A A A O R B T R AT LLF BR B
WIRAFR . A 3. 4.2 FiR,

M 3. 4.2 R IFH, E LRI B E T FHL LXK E 8 FHHIE., EHE — K%
BN 5 . S0 — Bt ] . X BEA ) EVL— B AR TR R A . (BT HATid B A IR P
fit . BT LL D12 — B 7RI NAK, BIE A B M & 4F. 458 USB FWL& S — B ENERZ
JE A TFAWMBT , Bk T —RELEN ARG X EF XA 8 FI7 B, R 5 RS
ABLHE +ee e FHLS TR = RN EE B R G R =K R I T , A BB B, &9
B, EVLRIFR LS M3 T #4/E, X, 1% USB 4 O EARFHA GG s, Wi D12 #EA T



|.sscom3.2 (fE&:B-hE(TT)., EWhttp://www. mncubl.
Your D12 chip’'= ID i=: Ox1012. ID 1= correct! Congratulations!

BRFFUSEIEERE.
IEJFUSE.
USESeEiE.
USEZEEE N
USESER1HI.
USESeRiEi.
USEZEEE i,
VS B o2, 01 HH P B
1w S 0 85T

Ox30 O0x06 0x00 Ox01 Ox00 0x00 Ox40 Ox00
USE B i

VS B 2 O H P

1R S 0 855

OB0 008 D00 Ox01 000 000 D40 000
USE 2k

E34.2 BEO0ETHARER

HERRE . FE, R E LG JEE R A B USB % & XHEHE .
AKX 8 N FHHEIERERE T2 EHLREAER R AT 2 5457 HX
8 N7 O BUHE B & USB U0 B % A o 15 K, EHLTE IR R 3R U B 7

3.5 USBARA&EIBNK

USB $hifl & X T —4> 8 FHHARER &HK, FEAERENME LIRS . X 8 FTH
R R 7 A W A iy ) A S R e BOA R W v R 0 Y, TEIX 8 FAHIBE R, A TR
W W E A BRI DT KR EUABIRR A FFE . IERHET 8 FHinMEiR RN
JEE , USB Bhisl i . 3 s 0 IR KRB KEZED K 8 777, Wil & it [T —> USB & #F
BEW (T ELAL 02D Hell 8 75 b M1 K .

3.5.1 USB fREIRBIERIVEH

IE AT AR AE B P ETE B RAREE X 8 D R B — B8 WAV RE B F=m
AR, BHGEX KR AN ER, iTEEF USB O B XX 28 5045 1 E X
% 3.5. 15l USB WS B M = BIAR HE B 2T SR B 454



*3.5.1 USBHiREREBERNAEEN

i ks & /1 % KN/ FH WA fit A

T R #

D7 . B85 % i Ji 1)
0=FE LB &%
1= &3 El

D6~5 . i R Ay 7Y
0=k
1=

0 bmRequest Type 1 7 & 2=
3={rH

D4~ 0 75 R A UL
=%
1=#0
2= ¥ 15
3=JHAt
4~31=1%H

1 bRequest 1 BH H R

2 wValue 2 Bfi PRI B B R R e

4 wlndex 2 RIS R E | A S AR R R e

6 wlLength 2 FAE BRI RA) TR EER NV

A B4 USB thill & X iR 353K s Bl bmRequestType B D6~5 £ 00 BB K.
USB i 5E X T 11 MrdETE R (bRequest) » Hi & F R KA I3 3. 5. 2 AF31 .
#z3.5.2 FREBRUERE

bRequest Value bRequest Value
GET_STATUS 0 GET_CONFIGURATION 8
CLEAR_FEATURE 1 SET_CONFIGURATION 9
SET_FEATURE 3 GET_INTERFACE 10
SET_ADDRESS 5 SET INTERFACE 11
GET_DESCRIPTOR 6 SYNCH_FRAME 12

SET_DESCRIPTOR 7

AR B3R SR T H S . wValue Al windex, H4& F B E LEA—FR ., £3.5.3 &
BRI D LR BRI dE. KPS —SaRAZA, TEERK



5LLTH B RR B CE AR . A B

TION, T HEFEHANAXILINER.
%3.5.3 EMEEBFRNEMRESHHNEE

ARk H

AE A BB &, A A3 R AT DL &6 B s 4 32 1
LA R GET_DESCRIPTOR,SET_ADDRESS #1 SET_CONFIGURA-

bmRequest Type bRequest wValue wlndex wLength g E
000000008 0
00000001B CLEAR_FEATURE Rtk R HEOE 0 BH
000000108 Y i, 5
100000008 GET_CONFIGURATION |0 0 1 [RR (]
100000008 GET_DESCRIPTOR MARMFEMAMRG] |0 HEAHES MR | IR AF
100000018 GET_INTERFACE 0 HEOE 1 HHEOS
100000008 0 w’HE.EO
100000018 GET_STATUS 0 BEOS 2 o H NG
100000108 Vi 15 RE
000000008 SET_ADDRESS B & ik 0 0 BH
000000008 SET_CONFIGURATION | EZ & 1{& 0 0 WA
00000000B SET_DESCRIPTOR HIRFFREBMET] |0 HEAETF MR B | WRRF
000000008 0
000000018 SET_FEATURE R R R oS 0 BH
00000010B Ui 5,5
000000018 SET_INTERFACE EHEOS BOS 0 WA
100000108 SYNCH_FRAME 0 i 45 2 i =
3.5.2 GET_DESCRIPTOR 53K
GET_DESCRIPTORGEEARFH IE R ZEMELIBPHEREZHN —NER. FHLE

Ak 306 0 BRI AR T SR 2 B & 1) 45 b H IR AF , AT AT L3R 005 2 A | i o 1 100 5 AR 22 T2
5B . REUHRFT Y CE HBE 21X &, )\ bmRequestType B%5 7 AL 7] LIE . B 2&THRKE
P24 A . bRequest B{H H 0x06(GET_DESCRIPTOR), GET _DESCRIPTOR i# 3K 4 45 #4
T B AR i B an 3k 3. 5. 4 B,

% 3.5.4 GET DESCRIPTOR &R &+

bmRequestType bRequest wValue windex wlLength g s
100000008 GET_DESCRIPTOR
B ARV MRST | 0THES ID R E fili R FF
(0x80) (0x06)




% 3.5.4 1 wValue S —FW (KF 1) B W RERG 5, H R £ F — MR 45 (6
W45 PR B R AR P AR EN AL, wValue HAE ZF35 . R BT H
RG-S, ZAHBRFRIEBEI G S E X FE 3. 5.5 i), windex 3 H7EKBF R f R4
HAE M, ERRFFRNIES DS, SRR B/ AR 0 H A #4555, windex BIE R 0,
wlength IR T8 3R 15 25 3% 181 B0 1 7 45 850, 1 2 S B alk (] 19 7 5 480RT LA b 33 8 1 715 8K
A BEETE R IREU AR ST 15 SR 5, I 1245 B T 1 oK Al R A7 8 R 4 5, 7 B0 A 7R P AR ]
FHNE RO FEIRAF o X T 4 A58 R0 I 482 X, 4R BX £3.5.5 BASKABES
R AT HAR HE I R R A =Rh . SRBGSE &R R 3K

‘ " ‘ | Y e % 5
B R R AT R R . BN O —— :

‘ ‘ g & & il A FF (DEVICE) 1
R A S R R L T A A — I3 [ o
[y, 7 B A 3 SR R BT A SR g 3 [ L L T :ng;;m@m;m ;
WL TR T RE . A ONTEREACE] .

FHETEMN R wValue, windex. wlLength X " ﬁ']*‘ﬁ;ﬁ : -
i AR AR (ENDPOINT

SRR TS 1, 4E USB BB 8L s , R HENDPAND )

(RN b B E S e e B RS .
3.5.3 SET ADDRESS i&3K

SET_ADDRESS(i% & #i it ) % 5K & F L5 R & i 48 2 #h bk i 35 5K, 48 22 B9 b bk 5 A
STE 8 FWHIE T wValue FEH ., BN EEER —EEHS LY USBREHFTER
B —E—R A bl X EILA X BN AR RS . HIFEAG  #EE R 0H
bk 0. EHVLNMAER 0 WIRERBIEFMART, —BRBE - REFHBATZ G, Flisk
T E M B IE R, DUR B0 3 & A SE bt o B[R], 3 B MRk IR SR 2 A B s o AR
#, A wlength BI{E AN 0, windex W HAE EHN 0. MFHAW B E IR G, 5 B #
RS, FR VLR 0 KEMREEIEE. FILRTEBRIREEE S H ACK
N Ja A e B R ek . X DUJE A8 S v, SEALARHE A A58 i ik 50 & EA TR .
# 3.5.6 il &2 SET_ADDRESS #3R 45 .

% 3.5.6 SET ADDRESS iERM4&H#H

bmRequestType bRequest wValue windex wlength B
000000008 SET_ADDRESS .
P b ik 0x0000 0x0000 WA
(0x00) (0x05)

3.5.4 SET _CONFIGURATION &K
SET_CONFIGURATION (% & Bt &) 55k f 5 B ik 35 R IR K. X BIFETF wValue B



7R . R E AL E R, wValue B S —F5 (K7 & & 09 Hu bk ; T 76 1% B i 835 R
H,wValue 58 —F W ABLEMNE. HXESFEEE WA DR E S5 — 0, Kok
ZiE . ZEEF RN 1L.HRIREZH USB & RA M E, FLERS N 1; RZER 0, N
it A A REMIRE, BERAERDEFE o WEREMER, AR HERIE 0 WA,
SET_CONFIGURATION iR &5 Nk 3. 5. 7 i,

% 3.5.7 SET _CONFIGURATION &K &3

bmRequestType bRequest wValue wlndex wlength VG TR
000000008 SET_CONFIGURATION .
B & {H 0x0000 0x0000 WA
(0x00) (0x09)

FERTE B E B . B B EHE N 0x80 0x06 0x00 0x01 0x00 0x00 0x40 0x00, %f H&
P HETE SR B S5 ¥ AT A, B R — AN TR ORI B R AT AR ME TR SR L TEOR I BIE K R 64 ST .

3.6 RBEWEATHYSLI

BESR 38 EHLIE SR IR B3 & R AT AR 2 FATT 8k I 1% 78 20 P8 3 72 v iR 81 & i i &
R, (HRMIERANMIE R SRR LA AR, fr st B g B, HiET
KT ELIR T IRFHARAT .

2R EERUIA BAVE — MRS ARRF, B WTE USB thillh A48 & X,
ik 3.6.1 frd,

F3.6.1 EEHMAEAFHNEM

&/ F1 1 KA/ F A B
0 bLength 1 AR A K BE (18 A
i bDescriptor Type 1 R AT R AR A 0x01)
2 becdUSB 2 A 8% B Af A B9 USB Bl il 4
4 bDeviceClass 1 AT
B bDeviceSubClass 1 FRAH
6 bDeviceProtocol 1 B B4l A L
7 bMaxPackeSize0 1 B ki 0 IR ALK
8 idVender 2 J"#§ ID
10 idProduct 2 7= i 1D

12 bedDevice 2 B 4% A B




FR3.6.1

e &/ F % KA/ FAS ¥
14 iManufacturer 1 R T AT ER R T
15 iProduct 1 3B 7= S F AR R E]
16 iSerialNumber 1 7= il R B A R R R
17 bNumConfigurations 1 A Al /Y e B

bLength KEN 1 F9 , RRZMAFMKE., BEMABFHKER 18 FI5. 5l
BEA B2 0x12,

bDescriptorType #AFFHIRA, KEH 1 F97, EARMEEMER 3.5.5 5], &&H
RAF G5 R 0x01,

bedUSB % & B fifi B9 USB Ihill Y IRAS K B2 2 52945, ATLRAMR 2. 0 B3 1. 1 EpA
B, FE.E &M BCD W3R £ R W, # i USB2. 0 Hhi#k & 0x0200, i USBI. 1 il 5t &
0x0110, Fi AP, USB Wil o {88 FH 9 2 /0N 3 45 18, BT LA S5 B B3040 A6 A% S B, 2 IS 7 5 76 48
B, k2 8, USB2. 0 i B bedUSB % B 6 4~ & 5 8k /& 0x00 F1 0x02, i USB1. 1
bedUSB $5 B~ F T 82 0x10 #1 0x01 .,

bDeviceClass 4 1 F37, Bk & MR, R&EHENALH USB heME,
HAKR U T & B USB MK . X T REErER) USB &K, mFBREHREN 0,
M AE R O R A7 ) binterfaceClass FH5 E 2% O T L AT BE . 24 bDeviceClass N 0 B, T
T HY bDeviceSubClass A% A 0., U F: bDeviceClass A 0xFF. F/RnE] 7 HE XKL,

bDeviceSubClass BN 1 797, & & & il il i) F2R0 . HRABAA 0 F1 0xFF
i, PR USB PrilHLE . 24 bDeviceClass 2 0 B, bDeviceSubClass th 2%k 0,

bDeviceProtocol &R 1 F97, &1 & Fr i H B o i, th iR B USB th&#E . i
FEB R 0 B RN A E XL, Bz F BN 0xFF B, RN R&HEH) /A<
SCEIHL . bDeviceProtocol WhZME 45 G AR M & FRIKS M HAF B L, H I KA
A 0 B} ,bDeviceProtocol i iZHE N 0,

bMaxPackeSize0 KN 1 F, BiHA 0 MR KEK. ERBERT LI 8.16.32.64,

idVender KN 2 F1,ER] WK ID S, i% ID 5 H USB Wh& 4B , A Be bl & H
AR USBMhEHiE—N B ID S, HEXRTFEL RPN, ELEH . ERT —4
0x8888 fE N R ID 5. XA ID SRMEERRN, BIFEELWMENTARMWEKT ., REEkRF
EHRRREN MR EMEIEN R, MEFE T UM EFHAFR S K ID 5, L
R, A, FOEFE ZRE] R’ ID 5 526 ID 5 DL ™= 5 F 515 2k 22 38 fhn 2R 5K 3h i)
WRMEHTAAR ID 5, Al RN T LR MBS =, AT FBOXFTLE T, B
bedUSB —# , B2 4 £ /)N Ui 45 44 1Y) [i) J



idProduct KEN2 FH,.E-MIDS. 57 W IDBA—H, BRAA] B HORE
FEEREA S, B H B, B, A B R USB BbR, 7T LA B 2B 7= i ID 2 0x0001; USB
AL, AT LA 7= & 1D A 0x0002, T )~ R ID W4 W] — 4~ 0x8888., % FHLSHBIE) /i
ID. = 1D A K& B R H S R R X Mk s . B L K FE B i R A7 2 J5 3 3 s
5, A B LR =AM —A L SRR R HIR S, AT TAERIER . MREHR
REEI X — s, — A Sl AR AR A R A 0 () R, R R RS R R . SR A B X s ID B
FF I 5 A 73 Hh—AJ7 B2 25 0 2 B An L O A e ) IR 3 S8 28, SR U 451 4 0 R R B
WREFE L L ERZERS ., A AERNERTRERESHFRAGBETMES, BrE 2
o ID FEBRARES: .

bedDevice KEEN 2 FH, BRENRAS . YFE—475mFR G GG T E O
T B TER) , AT LU A s A B RRAR Sk X

iManufacturer &N 1 F7, 2HA B FMAEMRIIME. B %ERm o N, TRER
I RIFARE . EVURBUZ &R, 2 RIS MERTE wValue M —F T, AR E R R
I FATE

iProduct KN 1 FW, 2B FEMFPEHRIME. HZEN 0N, RRKE ™M
FAPE, M —WKAE L EA USB &0, &7 Windows HIA T M 5 — AN XHEHE , R & B
M, HE B AREERN L. H3x B8R pE B 2N 0478 BRECRA . W
REEE B B IrFENFER LZBR ™ mFERER .,

iSerialNumber KE R 1 F7, 2R &EWFISFEHFBERIME, BEHIRAEA M8
E—NME— ) F IS 4 LA AR R B S UL B AR AR A — A ID B —#F . ®RE&EFI5 A REH
FHLBCA VID F1 PID FH 3k X 9 [ B 35845 . A B[R] i i 25 2 A~ B MR VID.PID DA K i &
PO 5 % &, AT RE S S BOR A& LR IEFIRA . MixER o i, #REEFIISFHFHE,

bNumConfigurations KE X 1 FHW, EREZSAEL/POMEE. SR EHESE -1
BERARR, FUES AR EEREREEE -MRE. K4 USBRERA —TIE, B
ZFERERN 1,

ok b AR RN A E T AR R AR T, FHE4SH USB RARSE 4
5 & R AT . X B B ok se B, e PR O S b R RT RS A R4 AH R AT ER 2505 .
A AR, o] ek S — 20 (H R A R 20 A A0 BEAS T B LA, AT BB AR AE B F X5 LK
7N i [ 850 5 ) A S 70 5 ] L

//USB X £ i iR FF 1) & X

code uint8 DeviceDescriptor[ 0x12 = //IZ &AL H 18 F45

{

//bLength F B, WAMBRFAIKE R 18(0x12) FH
0xl12,



//bDescriptorType FBt., BE& iR A4 5 R 0x01

0x01,

//bcdUSB F Bt ., D H % & WA4~4 USBL. 1, | 0x0110

// B F RN EE A, B A 99 7 S, B 0x10,0%01
0x10,
0x01,

//bDeviceClass F B¢
[/ BANTAERE BT SR, MEREOFBRFTE L RER FFUZRTFENERNO
0x00,

//bDeviceSubClass B¢ . bDeviceClass FEtH 0 B, iZF Bk 0
OXOO,

//bDeviceProtocol FEt. bDeviceClass FEF 0 B, iZF Bt 0
0XOO$

/ /bMaxPacketSize0 Bt , PDIUSBD12 M & 0 K/hH 16 F 3
OXlOp

//idVender FEt, | F§ ID 5, 3% B HL 0x8888, {X {1k 32 5 H

/ /B2 b AN B (E RS ID B, 0440 6] USB & B ) R ID B, R /b AE R A SR
0x88,

0x88,

//idProduct FEt ., =& ID 5, T2 LK, X B H 0x0001 H B /a0 F 1 B IX7E 5
0x01,
0x00,

//bedDevice FBr . A AIX A USB Bl K JF 5 8, BEAY &2 1.0 fR, B 0x0100, /M8 =, IR 1 758
0x00,
0x01,

//iManufacturer P . | WA RN ERSHME, v T HFEICCME R, FRP RSN 1 T iR
0x01,

//iProduct FE ., M FMAEMERTIE. NINIHT 1, XEFH 2
/TR B R 5 A A [E]

0x02,

//iSerialNumber FE , &AM IFHI S FHFERIME . XBER 3IFHALUT
0x03,

//bNunConfigurations FE, ZRXFMEANEERN, RTFE—-FRESRT T B XEREN 1
0x01

&



3.7 RB|BARTHHRO

RERZWARTE T BB AR TR E L EVL e 5308028 o 25 il % A v 52 0 SRR | T,
TE ¥ A O F %A AP T Ak 3 pR B b, Seox 3 W3 A s S o R Y O R A T A S SRR R R
AT R I AW B AR BANNES AR 58 0 fa AZop X b JF iR s 2k .
EHLET — A% IN L JE5 . D12 K2 A 3K s 0 fig A ZE o X AR 9 2088 3R 18 45 L X H
BUSE B T RO &R RE K .

ZRBES AR D12 Myt s 0 i AZ s X, B E R — SIS i A Z b X
A RR R, RS R B s v X R BR B W = AS B — MR EE, WAS
B3 0l 2 R B Y i 55 Endp . 75 2 R X R K E Len FIAF L Fr & 28 8098 19 22 wh IX.
Buf., BRZGR A Len HI{H.

ERFWAiE eEEHEm S X TR HE SIS T . XEERAAE. 5EEE 3w
S X A4 & Write Buffer, Ay U5 J& 0xF0., 5155 55 2% 0 a5 2 2580, B A 303 48
—ANFHLFR 0B _F W ATEREBENRKE., FHEANA R EIERZRENEE.

HEHES AR R P X Z 5 . 87 B — > a2 R S 5 1 AR 22 e X A R BdE s
HAERBG BIRASEFI RE IN S MEERENZE, X4l Validate Buffer, iy 4
R 0xFA, SEB % Ar 2 1Y pR A LA B 5 i A i o 22 o DX B R BARAS N T

KRR KKK KK KKK K KKK KKK KKK KKK KKK XK KK K KKK KKK X KKK X KK KK X KK

PR B ) BB - {7 B Tk i i 22 o DX W03 A 2 Y PR K

AHZH T

73 5] : Jo

& T RAMNZER R R R SR AE R B A AR X

T I NI I ™

void D12ValidateBuffer(void)

{

D12WriteCommand(D12_ VALIDATE BUFFER) ;

}

[0/ /End of function/////////// /1711111111171 /

/KRR KR KRR KKK KK KR KR KK KKK KKK XX K K KK KK X KKK KKK XK KX

BR 0Tl BE R R A g 22 1 (X BRI 4

AOZSH:Endp %5 ; Len THEERXRMKE; Buf CREFEIEAZE X

&[] :Len BY{H

# X

5K KK KKK K KKK KKK KK KK KKK KKK K KK KKK KKK KK K KK KKK Xk %/

uint8 D12WriteEndpointBuffer(uint8 Endp,uint8 Len,uint8 * Buf)



{
uintB i;

D12SelectEndpoint(Endp) ;

D12WriteCommand(D12_WRITE BUFFER) ;

D12WriteByte(0);
D12WriteByte(Len) ;

= ifdef DEBUG1

Prints(" 5 ¥ ") ;
PrintLongInt(Endp/2) ;

Prints("ZE X ");
PrintLongInt(Len) ;
Prints("FHy, \r\n");
# endif
SetUsbPortOut() ;

for(i=0;i<Len;i++)

{

/ /B FE I

//5 Write Buffer fy%
[/ EF BRSO

[/ ER/EREPRENKE

//4n %58 ST DEBUGL, M % BRMil(E R

[/ 5. BT D12 Rk A e s A ZUE X LAY 0 fT 1
[ /53 ) 22 i a5, 0 A HH R AR A 5 TAT 2.3 40 0l AR Uit A 1
[/ A A 4.5 43 5 2R i s 2 B fa B A A B
[/ BCE R LA 2 7 BN XF LAY it A

//B ANHFHE

/¥ BOHE T BEE D R RS R X BN R B N AT
//REH HD

//E BRI S — 775 59 BRI B X LB BT LA A (]

D12C1rWr();
Dl12SetData( * (Buf + i)) ;
D12SetWr() ;
# ifdef DEBUGL
PrintHex( * (Buf + i));

if(((i+1) %16) == 0)Prints("\r\n");

H#endif
}
# ifdef DEBUG1
if((Len% 16)! = 0)Prints("\r\n");
4 endif
D12SetPortIn();
D12ValidateBuffer() ;

return Len;

}

//WR B
/¥ BRI PR L B
//WR ﬁ?‘l_’l‘ S%EE 1 ?dﬁg

W UES & 3 WIS R Y. S-S0k €
[/ 16 FHHIT—K

/1 BAT

[/ BCHE 1 B i AR
/ /o8 i R A R
//3& [A] Len

/11/111111111111111111]/End of function/////////11/11111111111111]11/
5RE R R E R R A T, BT R o A Sl R R R R PN A AT B R [ 5



BT . TR N A F B if B AR switch TR R HURE L XA [ 6035 SRASCR [ #
AbFE
TE 70 M B0 2 il S 3 — 2R i, ORI AF X SR E T SR A R 7 Be. 53 0k, ATTiE T
B MRAF R ERR RN — MR R T IRR LR, UK — R R ER A
0 REBFHGHIRE. ZLaEUSIT .

//USB & & i R A 25 7 B

uint8 bmRequestType;

uint8 bRequest;

uintlée wValue;

uintlé6 windex;

uintl6 wLength;

/ /24 H R R Y L

uint8 * pSendData;

/ /Tt B R R B K

uintl16 SendLength;

[/ R T EERIR O MIER RIS . £ USB 2 4% far o R P A2 i, 2R I A B U 7 A T RO
/AR 2\ O BRI AR 4 R 5 24 3 R A T R S R R [ A A RO, T SE PR 8] A &R
/) SCPIIF 2 Vi i, O /IS B BE R I, 39l 7 B0 (8] — A 0 K B B RHE AR 45 R AR o 7R

/ /B X B — A s PR P R RE R A e R [ — A 0 B R AL

uint8 NeedZeroPacket;
F 75 B G2 o X rb 32 1] ) 2808 3l S I B i A s SR i & B b L AR .

/ /¥ 5% wh AR s N B 3% 2535 R 1Y & B
bmRequestType = Buffer[ 0 |;

bRequest = Buffer[ 1 ];

wValue = Buffer[ 2 | + (((uint16)Buffer[3])< <(8);
wIndex = Buffer[ 4 | + (((uint16)Buffer[5])< <(8);
wLength = Buffer[ 6 ] + (((uint16)Buffer[ 7 ])<{<(8);

B RN bmRequestType B D7 47 F Wr, an S8 & & 1. W U8B 2 4 A 35 5K ; an SR 52 0., I35
B4t iEoK . X D6~5 AL BT, WSR2 00, W58 B & m #E 35 oK 5 T 2R 42 01, W8 BH 2 283
KRR 10, WA RiEsR . PR 3.5. 3, FEARMETE R E L 2P bR ETERIE M .
0 SR R B AR £ 135 K WA 75 Z 4 bRequest #1718 . & BAKTE KB B AR A s 1 57
SR BT R AR, WA 75 EE X wValue 1H KT 9 805, B B AR RS F 07 B /B4 X
DM BNAE LB L, HSCF AR (8, R Rk EEF B AR SLBA,

T AR T B R SR L AR YRS [R] A3 SR #EAT A OCERAE . 2R D7 A0k 1, W5 B
R ATER . FE L, RATE T ZEXN B CE AT 8UE . B AR R E R ZIE A —HE/R .,



7 bmRequestType B DA~DO0 iz HE L, X BRI T R4, B LA g T X IIE 1
FIWr . B IR BUE AR AT B E R . RARIE AR FF 9 Bk X 1) .

if ((bmRequestType&0x80) == 0x80)
{
/ /¥4 bmRequestType fJ D6~5 {3 HiL 5% . D6 ~5 {3 F7n I >R Hh 25 7Y
//0 R TR .1 HRIER 2 AT EIER
switch( (bnRequestType™>">5)&0x03)
{
case 0: / /bR eI 3K
# ifdef DEBUGO
Prints("USB fr iR AT K : ") ;
# endif
//USB PR AE LT JLAHR S AT R 5 S5 B0 33 S by o 37 R B AT
/ /R B 7E bRequest 7, X A [ i 37 3K RS #E 17 HLS%
switch(bRequest)
{
case GET CONFIGURATION, / /3 B BE
# ifdef DEBUGO
Prints("RKMEE . \r\n");
# endif

break;

case GET DESCRIPTOR; / /IR R FF
# ifdef DEBUGO
Prints("FREUA AR . \r\n");
# endif
break;
case GET INTERFACE, / /BRI FE 1

# ifdef DEBUGO
Prints("FRHLFET , \r\n");

# endif
break;
case GET_STATUS. [/ ARBOCIR 2

# ifdef DEBUGO
Prints("#PCKRZE . \r\n");
= endif

break;

case SYNCH FRAME. / /1] 25 i



= ifdef DEBUGO
Prints("[[2Wi. \r\n");
# endif
break;

default: /AR SE LRI AR HETR R
# ifdef DEBUGO
Prints("45 iR : RE WP fERM ATFTRK. \r\n");
H# endif

break;

}
break;

case 1; e3P
# ifdef DEBUGO
Prints("USB 2% AT K : \r\n");
# endif

break;

case 2, [/ EIER
# ifdef DEBUGO

Prints("USB | Rf AT K :\r\n");

# endif
break;
default /AR SR . R R — A

# ifdef DEBUGO
Prints("#iR R E LA F R, \r\n");
## endif
break;
}
}
/ /75 W 56 B 2 i 3 SR
else // if (bmRequestType&0x80 == 0x80) Z else
{
/ /A% bmRequestType K D6 ~5 i #l#% ., D6 ~5 fif F 7R i 3K Ay Al
//0 APRUEFR 1 ATER 2 BT REIER
switch( (bmRequestType=>">5)&0x03)
{
case 0; / /B EIE R
# ifdef DEBUGO
Prints("USB FpEfy tHig=R ") ;



# endif
//USB 3 CRE ST TUAS b o i 0 97 SR, S5 B3 26 b v 17 5K B AT
/ /iR S FE bRequest H1, XA [6] A9 35 K A F 47wl i
switch(bRequest)
{
case CLEAR FEATURE, / /5 BRI
# ifdef DEBUGO
Prints("#EBREME. \r\n");
# endif
break;

case SET ADDRESS: / /v B Lk
# ifdef DEBUGO

Prints("# BEHiAE. \r\n");

# endif
break;

case SET_CONFIGURATION: /[/RERE
# ifdef DEBUGO

Prints("EBEE. \r\n");

# endif
break;

case SET DESCRIPTOR: /BB R A
# ifdef DEBUGO

Prints("IX B IAF. \r\n");

# endif
break;

case SET FEATURE; /B
# ifdef DEBUGO

Prints(" & B4FM ., \r\n");

# endif
break;

case SET INTERFACE; [/ BN
# ifdef DEBUGO

Prints("IZE#E O, \r\n");

# endif
break;

default. /AR SE LI BR HE TR SR
# ifdef DEBUGO



Prints("45 R : R E L B9 Fr R HFR . \r\n");
# endif
break;
}
break;

case 1; eSS N
# ifdef DEBUGO

Prints("USB 5% HiEK :\r\n") ;

# endif
break;

case 2; /) REIEK
4 ifdef DEBUGO

Prints("USB | @& HiE K :\r\n");

# endif
break;

default: [/AREXLIER . XBRBR—-DHRERFR
# ifdef DEBUGO
Prints("45 iR : AR E LK HER . \r\n");
# endif
break;
}
}

LA_EARHE 2 SEBAS 3 oK B9 HCRE 18 R, e PRHGH SR AT Y 40 21w, 389 B ok BLAK 38 45
AR EIAL B, 1R AT AR B R AFAE wValue HF IR 5295 R, T THI J2 4 38 Ak B A Ak 21 A9 AR
W, TR RSB T B R AT, B DX AR X R AT R AL

case GET DESCRIPTOR: / /BRI A
& ifdef DEBUGO
Prints("ZR MR F—");
= endif
[ /R R AT R HEAT BRI R R SRR I (B AT R A R AT
switch((wValue™>">8)&0xFF)
{
case DEVICE DESCRIPTOR: [/ REW R
# ifdef DEBUGO
Prints("WEZAMARA, \r\n");
# endif
pSendData = DeviceDescriptor; /)% B Rk R B R



[/HIBE RN F T RRBHERTEEENFE RS
/X BRI SRHARAT, H I EHE K B i & DeviceDescriptor] 0 ]
/ /A0SR SR B b SR IR 4 HR (8] 52 B B 9 B4
if (wLength™DeviceDescriptor[ 0])
{
SendLength = DeviceDescriptor[ 0 ];

if(SendLength % DeviceDescriptor[ 7] == 0) / /3 . R e R B A B A e
{
NeedZeroPacket = 1; // T Bk 0 K BE A B TE A
}
}
else

{
SendLength = wLength;
}
/ /¥ $HE 8 i EPO R [A]
UsbEpOSendData() ;
break;

case CONFIGURATION DESCRIPTOR: //BCE AR
# ifdef DEBUGO
Prints("ECE IR, \r\n");
# endif

break;

case STRING DESCRIPTOR: /R R IR
# ifdef DEBUGO
Prints("FRF R RFF. \r\n");
# endif
break;

default: // H A AR R
# ifdef DEBUGO

Prints("H AWM R AT, MR FINAS ")
PrintHex((wValue™">8)&0xFF) ;
Prints("\r\n");
H endif
break;

}
break;

£ F s, 3 T —4 UsbEpOSendDataO) B, Z R iE R FH 2 &%



BRI EMAE, HBIRES AR A 0 £, DUEREEmA 0 BEHIEN, S BiF /2R %
B B B9 L B AR BE , PR X e BRI AT TR AT

/***é(-%**-}6**%****************%*%**********%*%***%***%***%%*%*****%%

PR B0 Th BE . #R #§ pData F1 SendLength ¥ £ 2 & 2 21| vt 25 0 FY PRI %L

AOZ% .k
iR [\l . JG
% e v

AARKERRRRREXRAR R R R R AR R RE AR R AR R XX AR LR R RN R RERRRARRRR KRR XX R R XXX H KRR/
void UsbEpOSendData(void)
{
/R RAE S B P % HER KRS Z AT E AW — T 2R BB R T e A 0 ORI E K,
/ /40 B A S A K I — Yk HRE R R B R K Bt
/ /i 5, 0 B9 K ALK 7F DeviceDescriptor| 7]
if (SendLength™>DeviceDescriptor[ 7])
{
[/ BRRERKERZE
D12WriteEndpointBuffer(1,DeviceDescriptor| 7 |,pSendData) ;
/)RR G RRTF B R REK
SendLength — = DeviceDescriptor[7 |;
[/ RIE— IR G 8 BT LB
pSendData += DeviceDescriptor[7];
}
else
{
if(SendLength! = 0)
{
[/ AR RAK AT LU E R %
D12WriteEndpointBuffer(1l, SendLength, pSendData) ;
// &K iESEE G ,SendLength K FE4E A 0
SendLength = 0;
;

else /IR E R ENBBEAKER O
{
if(NeedZeroPacket == 1) [/ MR FERE O KEHIE
{
D12WriteEndpointBuffer(1,0,pSendData) ; /)&% 0 KERIEM
NeedZeroPacket = 0; [/ BRERZEOKEHBEAINE

}
}



}
}
/11171117117171177/1////End of €unction/////////////111/1117111//1]/1]/

FEEEIAAES, I RTERENF IR w S 0 BEE, — KR R A% R KREK
. AR RPBIEEAIR? XMEEW DGR 0 WAPBAAATRT . 2550 A EEE B2
RIEFG s 0 F APt & A . B HEEAE S A5 0 S A P e, 2R T M BUE RIET . a2
1530 LR B v s O A B AP T, 53X 1) DL i 98 B D12ReadEndpointLastStatus (1) pRIZCSE PR,
AR B3 . VL — R B &R, RS2 — MR &R, HEX Bk
FHAFRKE i 0 FR/NER WM S L X REEL. XSASHHER? BR
EARSHME, FHHN D12 BT —4 SETUP .2 5,4 H 30 ¥ 4 25 0 g A 2% vh i) %4 &
R TER, TR B o i R W BCHE SE PR IR A AR . B AR X B IRATT AT LUAS X i A
O By % AR IR AL . B J5 A s AL O Ji A HP BT A 3 R B elcin T

/***%é&-}é*****%**-}6******%*%*********%*%****%*-}6%*****%*****%%*****%**

BRI BE < S O F A FR B Ak 2 R B

AHZH T
iR I8l G
& vz W

**********************%*************’*'X'******%*%***%**************/
void UsbEpOIn(void)

{
# ifdef DEBUGO

Prints("USB %t 2% 0 A BT, \r\n");

# endif

//BERR A R A ARAS O 15 BR S A5, 0 HY R AR A AL
D12ReadEndpointLastStatus(1);

/[ R TSR TR

UsbEpOSendData() ;

}
[I1117111117711111771/]/End of function//////////////1/1/1/1]/11//]//

B, 3R P S AR AT RIS B S0 R T T 8B 2= I s 17, B AT LLFE B X6 i
MO B ABAE, R EVIRIEFIRE T R&H B, IR SHEN BRI —K R E
R E WA R ETER . IR ALPREiT S R iHFE R 3. 7.1 #8 MR B AR
B MR R BRI LAE Y, B O SRR B T 3% & R AF O B & W T 3% B H bk iy
PRUETE SR . 5B A M EAE wValue BOMRFAT, BRI 3. 7. 1 P EIECEE 479 9 ox04. #ETF 3R,
LB Ik X AR TR SR AT A SR AL BR T,



ll.sscom3. 2 (fE&:BAE(TT), £Rhttp://wew. mcubl....

iy B«
i & O L 5 F .
Dx80 0x06 0x00 Dx01 U}:U\lJ‘IJxEID Ox40 DHPQ
USBAT TR B - R —— R & il .
Him o 08P 16T .
0x12 0x01 Ox10 0x01 O0x00 Dx00 O0x00 Ox10 0x88 0x88 0x01 Ox00 0x00 O0x01 0x01 0x02
USER 2080\ P
Bim o Pl eF.
0x03 0x01

HF
Eim s Dﬁf'?[ﬂ?’ﬁ
Dx00 0x05 Ox04 0x00 0x00 0x00 0x00 Ox00
llisnﬁi‘ﬁ‘ﬁ*ﬁtﬁlﬁ’ﬁ D et

E3.7.1 BEEZEFHMAFHBOARXEE

3.8 REMUNEKRIVCIE

A~ USB it & A8 BB — AN ME— 15 & Ho bk L 54> b ik 2 32 AILFE U B b ik 38 SR B 43 e 45 %
B RATEWRNR BEHAEFE R )G , MR Bl — 0 K B R ASEE 1 (E A i B Hhk 35 R 2
WA BAE SRR AR5 FRF EVBR AN B (B ACK RiZ A .. & 7E IE iR 1 3
REFIEAH ACK ZJ5 B i B s ik T

D12 s 4t T — Kk B hk i) 4y 2 . Set Address/Enable 14, a5 208~ 0xD0, %
B2 IR —F RS ARAE ZFR DT A RER RS R A A, A Y D7 L
BE R 16, D12 B35 18 v i A B8 18 i i 5B ¥ 45 (Set Endpoint Enable) fy4- g . D6~DO0 {if
AW 7 AL hE B 2R R RN AR HE TR SR A HbhE S B D6~Do Hr. Rk, 5 — X D12
5 Huhk ) pR 2 AR R

/***'5('***')6*"3("5('*‘**')('-***********%%*******%**********%***%***%***’*******
PRI B T BE - 15 B L hE pRIZKC

A O S8 hddr BV E Y bk (8

iR [m] : JG

% e R
*******%******%%******%*')f‘***********'X'*************%**********%***X
void D12SetAddress(uint8 Addr)

{



D12WriteComnand(D12_SET ADDRESS_ENABLE) ; //5 ¥ ‘& Hbhl 1y &
D12WriteByte(0x80 | Addr); //B 1 F{7%#E . (i g Kb it

}

[11711777171771177//777//End of fanction/////////1/11/11/17]/1/111/]]/

SR 5 T B0 8 O B R B b i b bk A b B VR R TE D12 S R, B bk 2 S AR
FHLRE] ACK ZJ5#r#ihk A 2 A %0, Mgl 2 U, BEZ AR R F] 0 K B RESHIWAZATE D12
H bk P AR Y EPLBGE R S SR 0 ACK R at, D12 A4 A 3h 8 F 3 5 B A Hb ik,
TEX Z B AR 2 ORI it (BARE LS Tt FAA) . BUUERENT .

case SET ADDRESS: [/ B HhE
= ifdef DEBUGO

Prints("¥ B AL, HuhE R ")
PrintHex(wValue&0xFF) ; // . P v B R bk
Prints("\r\n");
Z endif
D12SetAddress(wValue&0xFF) ; //wValue H A IG5 S 5 5 A9 b ik
[/ Ve E AL B A BRI R, EE A ZPRESRE R E—1 0 KEMEHER
SendLength =0;
NeedZeroPacket = 1;

/ /¥ B A & i EPO 5K Ml
UsbEpOSendData() ;
break;

BB SIS . S T RETEFRGEE B/ MAE 3.8, 1 . X0 87K 43 Ay b bk iR
B T E 0x04 A—1E T8/ 1 0x14, XA AKER, Mk EVUVEH, R &R —
ANPE— B B MUk B AT . 7E bR R B 4F 205 PR B R SRR T LA IR BB A I
FFRIE R X DT B B A E 2D T . B X i F B E 480 o T A 3 b ik Ok i 3% 3 5K
TR R, EVLRL A B, T AL B . XK IR Ba& R AT = e B R H
RBUSE BB HIRAT Z )5, EHLEEE R T —ANE K - 2R BURC B A A5 38K TER R B 9 F
o PR E AT R BB 9 78 8 B B — K IE IR 9 79 B A T B AR AT
SR 5 MRS T B AR AT Hh A TC B AR A, FEYUCOIR RO B R A . SR WO IUE B R AT I, &
e TC B A AT 1 DAL R R IR AT AR i SR AT — IR, (A e T R
Ji S BTG B A0 R AT B B O R AT L AR IR B AT L i R A X A AR 0B R AT
E£a.



Il sscoms. 2 (fk#:BAME(TT), EThttp://www.ncusl.... (o |[B)X]

i 5 4 L T,

Q00 D0x05 !]:;:14 EI:{I;IEI (00 0x00 Ox00 Qx00
USEIRHERI IS | R B, kA © Oxld

S . D8 P D

UG B2, O3 TP T o

USEif o Ot PR

1R S g Pl a5,

OB OB 0300 Ox0i Ooe00 000 Ol D00
USEFRIES A E S ¢ SRR —— R S dmid T
it o DER Pl 1655 .

012 Ox01 0x10 Ox01 OO0 0x00 Ox00 Ox10 0x85 Ox86 Ox01 0x00 000 Ox01 Ox01 0x02
VS 2 0% P Bl o

i 5 08P 2F .

i D%#EB?H

00 D30 000 Ox02 CheO0 000 D03 O
USBARIER AOEE | RER RS ——AcE i T .

F3.8.1 ZHEEMUEHAREEETR

3.9 BEERRTESEN

1~ USB & 2O ER — i B MR, R & MR P AlE T Ixi &8 2 /M
BRI B AE — IR AT . fEA USB L4, JA —ANIC BB AT

3.9.1 EEBERFTHEH

%% 3.9.1 5& USB WM HL 2 B9 Fr o ic B 15 R 57 10 4548 .
£3.9.1 GERBHRAGTHNEX

ks &/ F 4 o KN/ FH v M
0 bLength 1 WA R A B (9 F D)
1 bDescriptor Type 1 Tl AR FF 2R B (B B AR 8 0x02)
2 wTotalLength 2 REMAFESEKE
4 bNumInterfaces 1 L BT SO 95 D8
5 bConfigurationValue 1 %I B {E
6 iConfiguration 1 A ZE BRI ERNESE




HFR3.9.1

WBE/ 7 1, TN/ FAY B
7 bmAttributes 1 1232 &R0k ER
8 bMaxPower 1 W EEA B R (A 2 mA)

bLength K/NK 1 F9, FRZWAFHKE. WM USB R EHAFHKE N
9 FI1,

bDescriptorType K/NJRy 1 745, FoR #RAF A2 H0 . Bl B 1 W A7 19 8 A 4 55K 0x02,

wTotalLength K/NFA 2 F35, FR BB E R R E A SKE, 16 B AR 8
F R AT R R R AT Cln SR A Fm s iR A . Rk,

bNumlInterfaces K/NA 174, /R AL E T LR OBE., @W, IR — ik &
HEA -0 (il R » & A& &N EA 24080 (B i) .

bConfigurationValue K/NR 1 F37, F/RZBECEME. @H — USBIREAI D ZFRFEL
L #E , bConfigurationValue B2 BT E WA IR, REMEF RN S &ZE —ECEE, W
R EAECE B bConfigurationValue 165 B AH VL AL , 5 £/ 1% B B B80S , 0 2450 fic & .

iConfiguration KX/NR 1 F, BHARZEEWFAFEMEIME. WRIZMER 0, W FR
BA TR

bmAttributes K/NK 1 F47, IR IR &1 — 2o pi vk, HAd . D7 BIAEE K, LATE &
BHHR 1. D6 Rt =, 4 D6 H 1 0, Rk &2 A E; 2 D6 K 0 b, R L FE A
LA R, D5 TR RE R EMREE. Y D5 A 1, CRHEEMEE, Di~Do R . ZEHNO.

bMaxPower K/NA 1 FH, FRBEETEMNBLRBA R KRBT R, BAH 2 mA, H
L, AR FHFE 200 mA W HRKRH I, WZFET RE R 100,

3.9.2 HEOBARTHEN

%% 3.9.2 & USB AL Mtn e O iR A RO G5 1 . 82 D SR A5 A BB LR 3], 6207 fft
BB R 5 —IF R [
£3.9.2 REEOHREHEN

W&/ 7= e KA )
0 bLength 1 AR KB (9 FAD
1 bDescriptor Type 1 HHIRFF SR (3 R A 0x04)
2 bInterfaceNumber 1 RO RSSO0 TFE)D
3 bAlternateSetting 1 HEONERARS
4 bNumEndpoints 1 ZHE 1 BT R A g AR




$%K3.92

e &/ F 1 Bk KA/ FAS v W
5 bInterfaceClass 1 4% O BTl ER 28
6 bInterfaceSubClass 1 O BTl 8726
7 bInterfaceProtocol 1 HE D B B9 B
8 iInterface 1 R %3 O R A R R R B

bLength K/NR 1 FH5, RARZWM AWK E., #rfEMN USBEOMAFHKE R
9 5T,

bDescriptorType K/NA 1 5747, BB AT R A 8 O RHARF 2R 4% 8 0x04,

bInterfaceNumber K/NJ 1 F97, RRZLEONHS . S~ ERERGEZNEZON, &
MEA R SEAEE . N 0 FF R UGEIE X — BN EOHTRS .

bAlternateSetting K/NK 1 F37, BRZEOWEHS S . %5 #N 5 blnterfaceNumber
— M AR S R T B IR E N 0,

bNumEndpoints K/NA 1 755, 2 %8 0 Bl 8 sm S B ORELEE 0 ¥ a) o MR IR
Bty 0, MR R A AR 0 I ad » F A FH BRI B0 4 ] o £

bInterfaceClass ., bInterfaceSubClass, bInterfaceProtocol 73 7| & #: O r i FH I 28, 72K DL
K, BT B USB tha e X, RIZRZH AP M E R, @EFERD e RS
FITHRE , MAE R &R AT PR 2 FRU R IFBERE N 0.

ilnterface K/NH 1 FI . EMWMAZBEOWNFRABEORIME. WRZER o, WFERESR
FIFE .

3.9.3 ImRBRTHNGE

% 3.9. 3 J& USB BMSCHLAE YA M g a5 S8R AT BO S5 4 o i o 38 308 447 A B B 05 (], a0 20 B
EEMLEMARAE—IFRME,
R3.9.3 HRERSBEBFHESH

R/ =1 By KAN/FHAS VA
0 bLength 1 AR E (T FTD
1 bDescriptor Type 1 AR A RO 2R T (o S AR AT R 0x05)
2 bEndpoint Address 1 % Ui 4, B9 HiHE
3 bmAttributes 1 v Y JE P
4 wMaxPackeSize 2 i RN RREKE
6 bInterval 1 i Ak, [ 25 760 B 7]




bLength K/NA 1 97, B/RZM AR K., triEry USB o sl i A FF K EE
TEY.

bDescriptorType K/NR 1 97, RoR R AF 2880 . i o 15 A AF 19 2 A 4 i A 0x05,

bEndpointAddress K/NA 1 F95, R8 %l Lk . B &AL D7 R i v s B A%
M, 1 A A CH B A& Input B85 — 80,0 bt B & 18 Output 5 —A~F4:), D3~
DO Fup S, D6~DA 38, &R0,

bmAttributes K/NA 197 2% s W E M . SAKPINAL D1~D0 KR i & 1 1% i 28
#,0 R, 1 A, 2 ot A .3 b L . SRz R IR S i AR e ) o
R4 DT~D2 AR EAE, R 0. A0SR %0 2 5E AR R A, ) D3~2 R [F 222 A, 0
FHERE 1 HRE,2 HERE,3 HEE;D5~D4 FRE,0 MEERL, 1 R A.2 R
I 2 S4B B B0 o a5, 3 SRR BRMEL. D7~D6 8 .

wMaxPackeSize K/PK 2 FA5, &R s LR R RERE., EREFEWEL. XF
XA EBERL, DIo~Do ERmu MR Kk, KA ABE R 0. X FREERBRX,
D12~D11 A&t B i i 4% G ik 28, BARE S F USB2. 0 Hhill.

bInterval K/NA 1 277, 3R 12 i A5 20 1) B9 B (8] . T o BT o a5, 38 7 25 11 A9 i 1] Bl
B X T A IS DA KR A ) Hh I i B AL L R F B S/ USB2. 0 .

3.9.4 HID IERTNE

KATME, USB Br 2B T USB HID 28/, #id#&F USB HID 2K E 7 3CA4, HID 2§
A1 & TE I B M AP AT E —A HID #iiR . BRE—AEWEARRT VR IRAER OHMARRE
M. HID #RfFRSE R 3. 9. 4 Fr3il.
#®3.9.4 HIDHEREHNEN

B &/ F % RN/ FHA v B
0 bLength 1 R E
1 bDescriptor Type 1 R B2 (HID # AR 45 K 0x21)
2 bed HID 2 HID #3394
4 bCountyCode 1 R A
5 bNumDescriptors 1 TR BRI E
6 bDescriptorType 1 TR AR AR 2T
7 wDescriptorLength 2 T AR AT B
9 bDescriptor Type 1 TRAN BT B/ (AT )
10 wDescriptorLength 2 TRA AR (T 2)

e (T )




bLength K/NA 1 FH, RZMAFHEKE. ERKR/NG RGP T R RO
AKX, B, R - TFREARME, SKER 1+1+H2+1+1+1+2=9 FT5,

bDescriptorType K/NR 1 45, R Z R W45 . HID #3R /M %5 0x21,

bedHID K/NH 2 F795 , B & i A HID Ml A5 . X B2 F K HID Pl
& USB HID1. 1 #, N #EiX B 24 0x0110,

bCountyCode K/NHA 1 577, B &FTiEHERK, 85 RATH AR S, 1A
7 33, B 0x21.

bNumDescriptors K/NA 1 FH , R FRMEARAFHE R, REZLH 1, HRLEF -/
e HIARAF . TR IRFT AT L2 S R A7 B 3 AR AT

bDescriptorType K/NA 1595, 2 FRMAMF I, MEFHBFHIHRSH 0x22, Y3
iR 4 5 N 0x23,

bDescriptorLength K/l 2 FH45 , B TR KE .. M6 20T HWARFFES, bDe-
scritporType 1 bDescriptorLength 28 HEE T 3.

3.10 BEEBRFTESHIIURIRE

18 o B AT RGE T BB AT A A L 8T R AR R AL B — A B A
RS o e S IN: O 7 T B B B A 1 D VB B i o U AW R (1
//USB B¢ B # B FF 8 A 1 E X

S/ ERHATFEKERNO+9+9+DFEN
code uint8 ConfigurationDescriptor[9+9+9+7]=

{

/**%************mﬁjﬁﬁﬁ**************%********/

//bLength F B, BLEMRFHKE RN 9 FF

0x09,

//bDescriptorType 7B ., BLBHI A4 5 F 0x02

0x02,

//wTotalLength F B, MEMAFESWERKE . BRI EMABTAS B OB SRR/ 065
[/ RS

sizeof (ConfigurationDescriptor) &0xFF, SR
(sizeof(ConfigurationDescriptor) >_">8)&0xFF, R -]

//bNumInterfaces FEB, R EBESHNEOR, A —-180

0x01,

//bConfiguration FEt., ZECEHMME RN 1
0x01,



//iConfigurationz F B, ZE BEMFAB RS . XHEH,NO

0x00,

//bmAttributes FBt, ZWEHEIE. hTRATAN 72 8 L4 4G, IF B A8 52 3 0 72 e B 79 oh
//fE BT LUZF B R 0x80

0x80,

//bMaxPower F B, ZR /AR ENHRKBERE., A TRMNHRFHFEARBERKAF] 100 na, frLIX B
//BE R 100 mA; i T AAE RN 2 nd, B X B A 50(0x32)
0x32,

JOH KK KKK KR K%K K% %% XTTE LTI FE IR % 5% % % % 3 % % % % % % % % % %% % % %/

//bLength “FBt. $& HMBRFHIRKER 9 71
0x09,

//bDescriptorType FE . # OHiARFHI S5 F 0x04
0x04.

//bInterfaceNumber FB, ZIEOMEHES ., F—HEOHE N O
0x00,

//bAlternateSetting FE ., ZE W EHE S R 0
0x00,

//bNumEndpoints FBt. 3k 0 ¥ A AEH . T USB Blbr R E — /4 bk A s, iR 1
0x01,

//bInterfaceClass FEr, & Ol 925, USB B Ar2 HID 25 ,HID 2K A9 45 5 4 0x03
0x03,

//bInterfaceSubClass F &, % O HA 735, 7 HIDL. 1 Phil s, R#LE T —Fh 728 . 3L FF BIOS

//BI IR BT, UsB A BARE TIZ T2, FRMAEH ox01
0x01,

//bInterfaceProtocol F &, UIIR-FIAZHReTI T8 30 A2, | Prisd vT 5 £ B Al 2%
/ /A 0x01, BRI TS H 0x02

0x02,
//iConfiguration FB, ZE W FA P RGIME. XBEEH.NO
0x00,

JOEERRR KRR XX F X% %R %6 RHID FHTRAF % % % % K636 % % X% %% X X% %% ¥ %% %% %/

//bLength F B, AR HID #iidFF T RAE — N FRMBFF, UK EHR 9 FH
0x09,

/ /bDescriptorType F Bt . HID #iiRFF 45 H 0x21
0x21,

//bcdHID F B, AR HIDL. 1 Ppill . HEARF W 7EL



OXlO,
0x01.,

/ /bCountyCode F B¢ ., 14 £ H A ZA0HS , X e3¢ 1 LS 0x21
0x21,

//bNumDescriptors F B, THMABFREE . RN RAE TS AR
0x01,

//bDescritptorType FEL, T HAHARF B MG HBRAF g5 A 0x22
0x22,

/ /bDescriptorLength 7B, TRIMBFFAIKE . T RMIBFF A& /MR
sizeof (ReportDescriptor) &0xFF,

(sizeof (ReportDescriptor) > >8)&0xFF,

[ KK KKK KK KKK KK KKK K% K U LT HE TR BT ® K K KKK KK KKK KK KK KKK KR

//bLength FBr, i iR A ER 7 FF
0x07,

//bDescriptorType F Bt . i s iR FF 45 A 0x05

0X059
//bEndpointAddress F Bt . ¥ M) HIhE . AT D12 A% A G A 1
/ /D7 LR AR KLHETT 1) , A i )5, D7 24 1, B LU A i s 1 RSBk R 0x81
0x81,

//bmAttributes FBt, D1~DO0 A iy o5 1% 5 S B vk £F
/[ R P W AR P TR A R SO 3. HARALIRBE O O

0x03,

/ /wMaxPacketSize FBr, Zhim MR AKEEK, WA 1 WEREKN 16 FW, EERFWESL
0x10,

0x00,

//bInterval SFE . i 5 2 if) A9 B ], AT B R 10 ASwisst (], Bf 10 ms

0x0A

}s
III111111111011111111 IR & 588////1111111111111111111111

T T BE A R A A RN B BRI R A o i 3 R A, B AR Bk
Z AT LB AL 3 — AR 79 i 5 AR S — P RUE ek B s TR R AU, T RS
A R A AR, U T — A8 o TERL . SRS TR R AT USB it & iR 47

//USB i & T B ¥
code uint8 ReportDescriptor| | =

{



0x00
}s
[T s R e se e/ //////7171/1117171717171711711/

ARG S ZRIBUC B 43 AR A7 1) 3 SR rb , 1 0 X TR AR A A (B g ARRS B AT . B o L O i
Hh BT AL 3 PR R AP AR BORC B A R AT ARSI T

case CONFIGURATION DESCRIPTOR: //ft B #4iidfF
# ifdef DEBUGO
Prints("ECE M IARFF. \r\n");
# endif
pSendData = ConfigurationDescriptor; //7F % & % FE#E A B B #i A FF
/AR RN F T BER LT EREN T THZ
/ /X B SR A IE AT AR A, B O I B
//ConfigurationDescriptor| 3] * 256 + ConfigurationDescriptor| 2 ]
/ /U F AT SR b S B A IR 4 R [T S sk BE Y B R
SendLength = ConfigurationDescriptor[ 3;
SendLength = SendLength * 256 + Conf igurationDescriptor( 2 ];
if (wLength™ SendLength)
{
if (SendLength % DeviceDescriptor[7]==0) //Ff H WIl4f & 8856 e i
{
NeedZeroPacket = 1; //fg iR [A] 0 & B A $ s 0
}
}
else

{
SendLength = wLength;

}

/ /¥ B Y5 38 5 EPO & [F]

UsbEpOSendData() ;
break;

ARG G PEACRS , TR B = I b s T, AF B O RER E R EEER . AR BRI A 3.10.1
B, WNEFRRTDIES L, BFPRE T 9 75 WA EMRAT, HA 0x22 0x00 FRon il b 75 45 45 i
SRR 34 T, BHLHE AR TR FAT B AR 3R I HiERR51MER 0. X
MERAD R RRTIH 0 FFARFER , B A BA WA F4F 5B LUEFREIME 0. XA E K2 H
RIEF ID A, TR, SIZLBRETEF ID MRS FABENIERT .



I sscoma. 2 (fFE:-BAZ(TT), EFhttp:/fwewnenbi. ... [0][B]K]
Eﬁﬁﬂi‘%ﬁ’ﬁlﬁ?"ﬁ. ~

/&Eﬂ@aﬁﬁﬁﬁ]

UEDUGEUDUUUEUUGUUGUUEDUU + . e
SRIRI AR, A T —— O AT 15 EIROER B 1A )
| St o 08X 91 .

(0x00 0x02 0222 O0x00 0x0l Ox0l Qx00 OxB0 0232

e Bl
e e o o0 0w = BB EE)
| L3 X H 3 H X T s 0 b 1 >
S ERARS | BRSE—— SHE AT Saoabilc
|

< |

B3.10.1 SEE 9 FHMEEHBHEMARE L
3.1 ZFRFHRIES ID 1EKEVEH

7 USB il i, FAF R AR R AT 2E Y . HEN WA F/ B RIIMENE o i, 5t
RREEABNTFERFRH R, FERRINEARER, EREWHAFFT HFET 3MEONER
SHE B B R FERF R UK SF S RRFMES N 1,2,3. USB L
FHAR BCFAF 5B 3 R FF AR 5 IE R IR BOS B 1 F4F 5 . MERTMERN 0 B, RARKHUES ID. F
7 ID B— TR R FFIES AN E4,. 811D 5 5 2 F,

FRBERRT SRR, INE 3. 11,1 MFE 3. 11,2 fry, HdE 3. 11.1 HiES ID
HERFFGEH . 32 3. 11, 2 HFERF R MR .

F£3.11.1 BEsIDHEAREHEN

s &/ 7 1 KN/ FA i W
0 bLength 1 2 A AR
1 bDescriptor Type 1 iR FF I (FFF 5 R 0x03)
2 wLANGID[ 0] 2 ES DB

2% n+2 wLANGID[ n] 2 EES D5 n




F3.11.2 FHEMBREHEN

{5 & /24 1 KN/ F A A
0 bLength 1 AR AR R
1 bDescriptor Type 1 R AT CF4F 8 0x03)
2 bString N UNICODE %% ) 5 7F 5

EE ID, X B R HERIEE—F/, B 0x0409, ARAEZHEXIES IDS. JUEE
USB_LANGIDs. PDF 3C#4, Al H$% | http://www. usb. org F#. A, BBRXERZ 1D #
B T LA & 3R R AT R R A RE SR T, BT A R R RE XA T .

FAF R AR R Y bString F B2 UNICODE 4% i 745 5 . UNICODE H 2 5
kTR —ANFR, R R SCFEA, W E A AE ASCIT RS ETHN 1 F4 8 0 ¥ %5k 2 4 9 UNI-
CODE 15, % fEf BTG5 5]k B 775 #  F i 2& GB %, B Bl UNICODE %i
WA A A,

R T IEMEH BB Java AT TR TABRFAPRMHARFH /DN TR, REAUUEZEE
B ATRTENFAFR ARG ST 7%, il AR R ENFARERN T . 2 TR
By Bk A http://computer00. 21ic. org/userl/2198/archives/2007/42769. html,

X B R R B A i B B ) USB & X http://group. ednchina. com/93/”, j*
i FAF IR E (B B # AR % USBYZ USB BRAr”, 7= & #5150k, of LIRS — 5, 5 K2
2008 4£7 H 7 H,HLH“2008 —07 - 07”8 B &R H © SR A i — A ME— R S 5 AT,
XFEMGE AT LB R P F R iR &R/ RN AFSE N E0 ., ¥ L =15 0 0 EA S
W I A 283 B9 A5 J 3R 7 AR BT B, SRS s o 30 7 42 B AT RS AT R AR AT L o el 44
4 ManufacturerStringDescriptor. ProductStringDescriptor, SerialNumberStringDescriptor.,
BARES ID L& FZAF R A REMT .

[ERRRAERERXEREEX XXX XXX XXX KB T ID JRTE SL %% % %% % %% %% % % % %% % %% %%/

code uint8 Languageld[ 4 ] =
{

0x04, /I AR R AF R
0x03, [ FAE R AR AF
//0x0409 A E X EH ID

0x09,

0x04

'3
111011000 E S IDSERR) )11 111717177077001101770770707011717



/é(-*-)é-)!—-**-K-*é{v-)é-%****%%%*****%%*****%**%%**%******%%*%****%*%***%*****/

[ KKK KK KKK AREHu gk Bk § Http://computer00. 21ic. org * KKK KKK K%K K]
[ E KK KK KR YE & . d firi & Pl ® KKK KK KRR KX %/
IR R M R F M H H %K H KX %K% %/
[ KKK KKK KR MR A , %3 g 5 BA H 4k %% KK KKK R K%/

/%********%******é{-*************%***%*%*%*%*****%****%%%****%**%**/

//http.//computer00. 21ic. org/userl /2198 /archives/2007/42769. html
/A R | i BB BBl By USB % [X Http://group. ednchina. com/93/” f4 UNICODE 4 i

/ /8 B/ =X

code uint8 ManufacturerStringDescriptor[82] = {
82, /SRR KB N 82 Y
0x03, /[ FRE A R A R 2 A 4 5 0x03
0x35, 0x75, //H,

0x11, 0x81, / /i

0x08, 0x57, //F

0x08, 0x57, //

0x84, 0x76, / /B

0x55, 0x00, //U

0x53, 0x00, 178

0x42, 0x00, //B

0x13, Oxde, ik

0x3a, 0x53, /X

0x20, 0x00, //

0x48, 0x00, //H

0x74, 0x00, //t

0x74, 0x00, //t

0x70, 0x00, //p

0x3a, 0x00, //s

0x2f, 0x00, /1

0x2f, 0x00, /1]

0x67, 0x00, //g

0x72, 0x00, LiE

0x6f, 0x00, //o

0x75, 0x00, //a

0x70, 0x00, //p

0x2e, 0x00, //.

0x65, 0x00, //e

0x64, 0x00, //d

0x6e, 0x00, //n



0x63, 0x00, //c

0x68, 0x00, //h
0x69, 0x00, J/i
0x6e, 0x00, //n
0x61, 0x00, //a
0x2e, 0x00, Fils
0x63, 0x00, //c
0x6f, 0x00, //o
0x6d, 0x00, //m
0x2f, 0x00, /1
0x39, 0x00, 149
0x33, 0x00, //3
0x2f, 0x00 il

&
[I1111117777777707077777 71T TERraBa®R////////71/717/717171717111717/117

/ 4% H (Pl Bl /R Bt USBY) Z USB Bl F) UNICODE 4 i%

/ /8 AL /N i 4 X,

code uint8 ProductStringDescriptor| 34 | = {

34, [/ ZRERFFRKE R 34 F5
0x03, /R R AR 2 4R 65 0x03
0x0a, 0x30, / /€

0x08, 0x57, / /P

0x08, 0x57, // ki

0x59, 0x65, E:

0x60, Ox4f, /1R

0xa9, 0x73, e

0x55, 0x00, //U0

0x53, 0x00, //8

0x42, 0x00, //B

0x0b, 0x30, /¥

0x4b, Oxde, JIZ

0x55, 0x00, //U0

0x53, 0x00, //8

0x42, 0x00, //B

0x20, 0x9f, // B

0x07, 0x68 / /¥

b
[IITT1ITTTTIT7 1717717 72 e e &R/ /11 /1111117711717177111171/

//FAFE“2008 — 07 — 07”#) UNICODE % hg



/ /8 BN g =X
code uint8 SerialNumberStringDescriptor[22] = {

22, /IR KR 22 FA
0x03, //FARF R HE R AR R 2 B 4R S S 0x03
0x32, 0x00, //2

0x30, 0x00, //0

0x30, 0x00, //0

0x38, 0x00, //8

0x2d, 0x00, K=

0x30, 0x00, //0

0x37, 0x00, /17

0x2d, 0x00, il

0x30, 0x00, //0

0x37, 0x00 /[T

b
[IITT117071771717117757 RS o BER///////111/1111717171/11/

TR, 7[5 2 35 0 0 Fai i1 R DT Ak BR A BRIBCHR L 30 SR BBUHTGAR AT RO SC AL B . AL P
i EERX wValue BRT 55 HEAT HCe . LUK i 155 A~ BAK B 245 83 158 47 . AU 0T .

case STRING DESCRIPTOR: //F4&FHBHiiRAF
& ifdef DEBUGO
Prints("F AR IET") 5
Z endif
switch(wValue&OxFF) //#R{E wValue LTI (RIIE) 85
{
case 0; //3KHLIEF 1D
# ifdef DEBUGO
Prints("(G&F ID), \r\n");
# endif
pSendData = LanguageId;
SendLength = LanguageId[ 0];
break;

case 1: //I B FMEMESIEN 1K ER B FREH
# ifdef DEBUGO
Prints("(J  BH#iE) . \r\n");
# endif
pSendData = ManufacturerStringDescriptor;
SendLength = ManufacturerStringDescriptor[ 0];
break;



case 2: //PRFRHMETIER 2, FrLIX B R HF A #
# ifdef DEBUGO
Prints(" (@A) . \r\n");
# endif
pSendData = ProductStringDescriptor;
SendLength = ProductStringDescriptor| 0 ];
break;

case 3. //FaFIS HETMEN 3,8 LIxX B oA=& P55
# ifdef DEBUGO
Prints(" (=@ F515) ., \r\n");
# endif
pSendData = SerialNumberStringDescriptor;
SendLength = SerialNumberStringDescriptor| 0 |;
break;

default ;
# ifdef DEBUGO
Prints("CRAMRTIE) . \r\n");
# endif
/ /% FRAMETHEAIER B Bl —4~ 0 KEA
SendLength = 0;
NeedZeroPacket = 1;
break;
}
//HIWE RO F I RARBHERTERENFIEE
/ /AN R KA L B B4 IR 4 R (8] 52 B 4 BE 1 X
if (wLength™SendLength)
{
if(SendLength % DeviceDescriptor[ 7] ==0) //3f H W42 2515048 £ 1
{
NeedZeroPacket = 1; //F5 iR [A] 0 B A K540
}
}
else
{
SendLength = wLength;
}
/ /¥ B Y5 3 EPO & [¢]
UsbEpOSendData() ;
break;



B mME AR ZIRP . ETEESFEL T A8 R &I HAE O XHEAE , 38 o 3 H
RBF A DO RLR EAHRKERE. A THRAGERK . XEBEAGH 7 UL . HilF
BEREVNLERPOES ID 5. #HERKR T =TS . REH - RIFBEE AR R, Xk AE
MK E R OxFF, T AR B TR E T 2R EHANES. AFHKRKBGES ID 1™
MR FR R, BENFR T REH AN EFRANTES e KX TRERENIFER,
A 3.11.1 ffias,

I sSCON3. 2 (fF%: TR (I T), EHhttp:/fwew.ncu5l.c... [o|[B)K]

12 S NP At .

Oxz80 0086 DgDD 0x02 Dxﬂpxﬂxﬂﬂ 22 DHPQ

USEHRIER M\ E S | R ——EcE R .

Eimao i 65 .

U::EI?*D:{DE Ox22 Dx00 Ox01 Ox01 Cee00 D80 0232 002 Dx04 0x00 0x00 Ox01 003 001
E?ﬁﬁﬂﬁ?}ﬂq’ﬁﬁ.

Bim o DERiP I6F T,

0x02 D00 0x09 0x21 Oxl0 Ox01 0e21 0x01 0322 Ox01 0x00 0x0T 0x05 OxS1 003 Oxl
USEi £, 0%iA PHf

Sif & 0L e 1.

0200 DxDA

USEi & 0% PHT .

USEm = 0t PHf

1®iR o0& P eT .

0200 0x03 Ox01 0x00 0x00 0x00 0x00 000

USBRERIHIES - T HACH. |

B3.11.1 ENERRETREREMNIFEK

3.12 EERE BRI

B E BC B R A SEBE EL AR TR B, R — A e SR, R AR R i SR A BC AR 8 B8 A 1
s BE T B P ERATA BRbr A — AN B DO e B8 A0 vT DL Z0ms , 4 £ BB i o5, SR
R —A 0 K BEMPRE BRI AT, FE, RARSEE o WS EEZ 5 A AT LAEREE 0 Wi,
W Z AR FAE 0 % .

ik D12 193E 0 i A, ZH B D12 #9 SetEndpointEable B #r4 , fr 24085 R 0xD8, J& 1
B1FWHEES A, ZFVRRMEA Do N 1 0, REd &, HAMAMMEE, o, Zmd R
BREEEMIEGASRERTRED?T  DEAREEH. X—SE BRI 248
o T . SEBRAE RE b A PREARAS A

T TTTTTTTTTTTITTTTITTTT'r
PR B 2 B - i B i A5 PR X

AN Z% :Enable RHMHE. 0 EHAFMEE, I o [H 0 fEHE

iR I8l : JC

#® R



***%%****%**%****K—%******%%-}E—*%**%%-}6****’*%'}6**-****%%****%*******%*%/
void D12SetEndpointEnable(uint8 Enable)

{
D12WriteComnand(D12_SET ENDPOINT ENABLE) ;

if (Enable! =0)

{

D12WriteByte(0x01); //DO A 1 {ii f ¥ o5
}

else

{

D12WriteByte(0x00); ///~fii BE i &
}

}
/117711111/1/11117/1////End of function////////////1/1/111//////1]]]/

AR5 TE S 530 iy HH v DB Ak 3 bR A TG v B I i BB v A RS DL SR [ET 0 K BE AR
SHIE QLT ATCHT .

case SET CONFIGURATION: //iXENE
# ifdef DEBUGO
Prints("IREBEEE. \r\n");
H# endif
//fEREE o M. dF 0 v RATEDLE M AE 0 RYBC B A RE i E
/ /wValue FAIKSE 19 20 BC B A(E , G SRIZME R AE 0, A BEAH BEE 0 %
D12SetEndpointEnable(wValue&0xFF) ;
/ /18 Bl —4~ 0 K B RPIR S EUE
SendLength = 0;
NeedZeroPacket = 1;
/ /¥4 ¥ 1 i EPO IR [A]
UsbEpOSendData() ;
break;

RIG PEFEIF , T 8GEAT, AT LUE B3R [ iR B, i 3. 12, 1 FiR,

A UUFED, FHILEE T —/ bRequest 1 0x0A BIZEH iERK, IAXPMEREFAER
g7 XEEFHEAFR HID Bl B SCRY T . 78 HID PRl A SCRY A, 8 LT — B8535 5K , Il 40 Set
Idle.Get_Idle.Get Report,Set Report &, HH, 4%k 0x0A BYIE Kk E Set_Idle 353K . X
ARG VIR &, TE WA B 0 308 A sk, A 22 D v i g R 1 8508 . X F3RATT A USB RAs
vk, B IR AT DA AFA H T, HEGR Bl —4 0 KERPRESBIR BN AT . B ek s 0
i v BT oK R Y 2 e T SR AR R



i sscoms.2 (fr#& :BAE(TT), ERhttp://wve.ncusl.... [o|[B]X]
A

Vs B i H P B
im0 P 8T T T
0x00 0x09 0x01 0:00 000 000 0x00 Ox00
usBHrifERiHiEE | REACE.

5 i O O0F T .

B =2 0%, P ER .

USEi  Odi oH PER -

Eim o 0P e F .

0321 Ox0A 0x00 0x00 000 000 0x00 0300
USBHER HEs -

|

E3.12.1 ZEEERMNARKXER

case 1: //ZiHK
# ifdef DEBUGO
Prints("USB 26Hi iR :");
£ endif
switch(bRequest)
{
case SET IDLE:
## ifdef DEBUGO
Prints("IKEZW. \r\n");
# endif
[/ R EEAR [F— A 0 K BE R BCiE A B AT
SendLength = 0;
NeedZeroPacket = 1;
/ /¥ % HE 8 1 EPO 3 [B]
UsbEpOSendData() ;
break;

default.
# ifdef DEBUGO
Prints("RHFF K., \r\n");
# endif
break;

}
break;

RIGFMIFE, TR, BFE7EREAARGERmAE 3. 12. 2 fin,

MR BEHRER], EHERE T — IR R 35K B 2 # 0 (bmRequest Type
B D4~D0 FifE N 1, iE R R K 0x22, XM HARFRBEMEEENELT,.E
& HID Wil L& 1R AT . b T fi AL RS , 3 B B A 0 97 3 SR G 2 i3 1S 1 R 4%



. sscom3. 2 (fF&:FAE(TT), EMhttp://www.ncubl...

- FBX]

Ox21 OxOh Ox00 000 0x00 0x00 0x00 0:00
USBEERL IER | I E T .

B 08 (P2 0F 1.

(V5 B2 0%, TR

USEif = O B .

1Rl 08 P 5

0x51 0x06 0x00 0x22 0x00 0x00 Ox4l O:x00 .
USEARIEERIA TS ¢ BRI ——EAhImE R » IR0 | 22 |

1E3

E3.12.2 REZHBFRENAKER

RAGEX 4y, HEXEBRKIFERKEE AR 0x0041 W7 RATE I E XS BB
HAE 1 X/ 6] R B i A, e A B RIEE 35 R A BE B S Br i i 45 7 38
FRERRE T ,HARFASRE S ZHHBGFEIE ., BT RRELAX N REHRFTT,
MEHBRA R R E S WRFRIE KK — MR . X THERHARAT . BB A g2 e KR IR
ERPE T AREREFRE, RV, N ERAOR GRS ER TSR E USB
HID 3 Lh Je USB H ik 2 1) 3CkS , B A R 2 L4 .

3.13 REWARFTFEVESH RS

USB HID 5 & J i 1 2 & (report) SR A& 28 Z0HE 1, 41 2 A B A\ 41 o R g HH 41 2

iy A J2 USB 48 &3 45 EALAY, Bl . USB RAR ¥ BAR % o A b 55 5545 BaR [
AL B RDR R SRR IR B 45 B
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IR 2 5 AR R G5 H 2 B 7 U (B SR SO SE 5 B0l O R L W 7 i iR
S5 HTHE T BB M RFTERNA—H, EFERAMABANRKEMBAFRUMEFE , MEH—T
MN&HGtem) ALK, BE . ESREWBFFH, — 1 H 17, XHEBERE W L,

HID il e THWF & H . BAEMKAE. KEAEBRDEH, XBEANA, RAA 8
BN,

BMAHB I FNHMBEEER ETERABIEFTHAN. 76 5 4 3 2 10
AEMBEFTADROFN 1 FW.2FTEHE 4FT, bTag bType bSize
SCPREFE A H , KB RA 1 F el i, 84
0 FHR 2 FHRKE. KEWMALWME 3. 13,1 B33 RAWENEH
Fw .

i &1 AR P 2 D1 A1 DO 4 bSize, MR &R J5 W AT BRBCHE 19 F 15 8,0 0 F749, 1
H1FFT,2 2 FN,3 84 FF, D3 A D2 A bType, Fan 2k HBIZRAL, 0 4 F (main) 5
H.,1 A4 (globaD & H,2 HJRE (local) 55 H,3 BB 1. bTag FRiz 4 HINEE, Bk
HZEF HID il KL & HID gk,

F5HBIEE 54, 258 Input g A) L Output (i ) . Feature CR# ) | Collection (48
4)#1 End Collection(REER) . F 4 H HIRE L3 - 4H #45 W 80 5, 4] 4n , &) DL A 3 A
F 5 B ¥ 5 AR R 20 0 R R A BCHE B, DL B s ez B B . X T Input, Output, Feature
=ANELH RS — 2T BUE AN B B R R —Fh L B 40 L A2 0 3R R % B SR
TR EEE N1 R ERAR R L8, 2 RRZBHEINMEL 24 MEE.

SR H EEADRESHE I, 8 YRR E B s ID %, 2R&AEERRE
XETREFA EXZEBHAR.REBI AT 2RFERLZE. FHNERZER:
Usage Page(JH # 71) | Logical Minimum (i #& & /N ) . Logical Maximum (i 5 & K {H) .
Physical Minimum (#) ¥ £ /NE) . Physical Maximum (4 3 5 K{H) . Report Size (5 #i§ ik K
/) \Report Count (ZHE 8 2 &#) fll Report ID (k%5 ID) ., H: ', Report Size HI 3 # i F 4~ %
P53 F £ /LA s Report Count FH R4 7 13X A B9 B 4iE 3B £ /D4~ 5 Logical Minimum F1 Logi-
cal Maximum F > #3825 408 B8 A% BB 0 [

JR P 4% B R SO A A, 0 an B B & O i B /MEL L B R RE S . R
REBRERBES BRI —-TEFEHE. ENRHRERT . HHWRIHZFZEF : Usage (H
1) . Usage Minimum(JH#& & /IME) 1 Usage Maximum (@& K1) .

S5 H DR EAE A ——5128 T, RF 0] LI BB BRI R & iR £ , Al LAfH
H USB ‘B J5 P $2 ki HID #3845 T B R A= il s 18 AT DA B Bk %) 41 25 i 3B 7°F 2E 4718 e, il
. 7E HID YRSl DL K FH i 28 SCRS v A 1R 22 81 1) ] .
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//USB % 25 7 i FF 1 2 L
code uint8 ReportDescriptor| | =
{
/) BAT TP IR B SR —F 1 A% 4 H T4 BT B9 Xk -
//D7~D4 ;bTag;D3~D2;bType;D1~D0.:bSize, UL T4 814 HER
//iX —A~4xJ7 (bType i 1) %5 B , 4 £ A % 51 4% i 52 [ Generic Desktop Page(0x01)
//JE TR — 51 B (bSize B UL, FHE M F W HBORA TR T » A 2R IE bSize SN H| Wy

0x05, 0x01, // USAGE_PAGE (Generic Desktop)
/ /X 2 —A~ ] (bType 24 2) 5% H , VLA 3 T R B9 02 FH 48 & i H F Bl
0x09, 0x02, // USAGE (Mouse)

[/ XR—AF 4 H (bType H OFKH ,ITEE 5 ERKEIE 0x01 XREEER—-IDMHES
/ /6 W TR A Wi T R 3 R A g e S R S TP R B

Oxal, 0x01, // COLLECTION (Application)
[/EX =R, BB ES
0x09, 0x01, // USAGE (Pointer)

[/ ER—TEHKE RS JGHROEDE 0x00 RANZESR—NTUHES
// FH & iR TE R JRER 4% B O R AR EHEE A

Oxal, 0x00, // COLLECTION (Physical)

[/ X = e R g% B, H & 01 % 8 (Button Page(0x09))
0x05, 0x09, // USAGE_PAGE (Button)

/X =R, UL A& B/MER 1. SEhR B2 RAR A B
0x19, 0x01, // USAGE_MINIMUM (Button 1)
[/ER—AREFE L HENERER 3. Lk b2 R
0x29, 0x03, // USAGE MAXIMUM (Button 3)

[/ X R — A SR g B UL R (8] B R0HE A 2 3 E Opt o 34T 1 (8] 59 28008 38 A {RLRRED e /N 0
/ /B D 3 B R R s — R 8 R B/ 0, ROl 1

0x15, 0x00, // LOGICAL_MINIMUM (0)
/IR R&E, R EEERKN 1

0x25, 0x01, // LOGICAI, MAXIMUM (1)
//ER—A2R/% B USSR N =4

0x95, 0x03, // REPORT_COUNT (3)
[/ER—NEREE, AR E N 1M
0x75, 0x01, // REPORT SIZE (1)

[/ RE—AFHFE LU 3K EE 1AL BlE 8 OB A BE die B TE A P 42 )R 4% B BT SO
/| FRAEA G  J& YA :Data, Var,Rbs, Data F7n X LERHE ] LLAEF) ; Var RoR X SRR S 1l v 1928 &
/ /BRI R R — > B ; Rbs R 4 6 (H

/)RR E XGRS — DR EAL 0 B8 1A RERT 58 M EIEERA 1 R
[T 2(CHED BT B =N BHEEAL 2 R (PR H/IET

0x81, 0x02, // INPUT (Data,Var,Abs)



[/ RE—AaRmER TR IEEEE R 14

0x95, 0x01, // REPORT_COUNT (1)
[/ER—N2RFE U E N BIRENKER 5 7
0x75, 0x05, // REPORT SIZE (5)

[/ExRE—NEFEVWAN. HETHAENERAEATHKERN S M. HEN 14
//E R JE P O w R CRIR B B ROE — B 0)
[/REAS BB TESE 17 AT AT 3 0D T T8 /9 — L B8 1M 2 . B UE 2 B0A 52 b s A9

0x81, 0x03, // INPUT (Cnst,Var,Abs)

[/ X R—Aam&E , EH & 51 R £ TH Generic Desktop Page(0x01)
0x05, 0x01, // USAGE_PAGE (Generic Desktop)

[/ X R—A R4 H Ui & A X Bl

0x09, 0x30, // USAGE (X)

[/ RE— R E BB &R Y 8l

0x09, 0x31, // USBGE (Y)

[/ RE— R E UL & R

0x09, 0x38, // USAGE (Wheel)

/)RS 4R 2k B, U B R (8] )2 B B /N R B KB . BR D LB 98 BT A% sl I, ol 5 = P AR H{EDR
/ /RN EY L MXHEL A BB B, M B, RRXBIE.
[/ER BB XA N IE ;T B, Y OV IE . X TR, SRR E RRN ENIE

0x15, 0x81, // LOGICAL_MINIMUM ( —127)
0x25, 0x7f, // LOGICAL_MAXIMUM (127)
//ER—A2RFE YRR K E R 8 fi

0x75, 0x08, // REPORT_SIZE (8)

[/ XD/ E, A SHEE A EOY 34

0x95, 0x03, // REPORT_COUNT (3)

[/ R—NFEEE . BUWHX =4 8 A EdE 2% A MK, J8 1K :Data, Var,Rel
/ /Data i B &2 AT DL Z22 Y , Var Ui B 53 26 50008 Sl 2 57 A9, B SE — 4> 8 3R 7R X il
[/ A 8 LR Y 8L B = 8 MRRIR#E . Rel 3Rn X MU R AMIXHH
0xB81, 0x06, // INPUT (Data,Var,Rel)
// N X B F 4 B HRCHA BT NE S H
[/ARATFTHNRE T ULERF IR, bSize 2 0, B DL fg T B8
0xc0, // END_COLLECTION
0xc0 // END_COLLECTION
}s
[T IR pE e e/ /////7/17171711171111/1//1/

i F T A R AT I E AT R B R A R A B 4 Y. BT 3 LA
KRFRERTIET &5 B0, TR —FWRA X Ml B B =F R Y §il
A B B 5 SR DU W R IR S U B . R PP TR A i ad 1 RPN 2 B AR R T A0 A% 3R [B] 52



B B PR B3R
B R T5 Z B AR BUHE R A A0 AL B Hp 38 0 X6 AR B 45 1 R A7 SR i AL AR AT . R AR B
RAF I switch BUREAHS 5, 880 DA ARHS

case REPORT DESCRIPTOR: //#ft i A4
# ifdef DEBUGO
Prints("#HH A, \r\n");
£ endif
pSendData = ReportDescriptor; //F% B &% EHE A EHI AR
SendLength = sizeof (ReportDescriptor); //7% Z iR o]l B985 K B
[HFBE RO FIRER LT ERENFTRE
/ /0 SR SR B B SE PR A L IR 4 HUR ] 52 B K B R B e
if (wLength™>SendLength)
{
if(SendLength % DeviceDescriptor[ 7| ==0) //3f H NI {2 5 B0 A s £ it
{
NeedZeroPacket = 1; //FF 2R A 0 K MIEHE
}
}

else

{
SendLength = wLength;
}
/ /¥ %4 i 3 EPO 3K 1]
UsbEpOSendDatal() ;
break;

PRS0 . TR DI R P s, HBERE B WA 3.13. 2 BR8] LIE B & I
R T 0x34 FH ARG WA, T RMEAEIFH T . XUAFEINCEATHLELF R, XH
Mz BB IR SE R T ORE S WD), 8T R FEVUN XS — B AER #4181, DL BUR AR
iR F R4 EX B AR SE, BRE s 1 %A NI R R8s . TR T/EREHE
AR S7E, R GBI E S LiRE, AAEREGTBEEEVIEROBREHRFEE?
XE SR 0x74, LEEPR Y 0x34 K 0x40 75, T AU 0 A9 &5 Wi R A K 8 0x01 FH A, B 2
0x41, W HEEFRA K 0x40 F5 ., HAAE K 0x40 F457 33X 0] 235 P8 P8l th 3% A8 B (5, R 7 B /¢
BIRAE W A5 VR B B —

AT T —H TAEZ R, e R IEE— T IR TAEM BRIE, T R&EEHEE, R R
“NEFARE” . BBEREEERTLH T —1“USB ARFd0 A B &, B R IF“ Bbs i H At 45
Hixg” . BEEROERZH T —/1“HID-compliant mouse”, R Z . B AFKER, LI T .
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YEARIES (AT RERIRS 2 , AR FEF B A B H M4m0 & O, 38 4 7] P4~ VID,PID
BAE BRI SRE. WE 3. 13.6 B, R &5 5 2k 2008 - 07 - 09 J5 H
1B A7 I S B 3 B 424 e 59 P GH I HE

USE ABEEARE EH X
BAL [ MEhiee | eRIEE
% USB AHEHEABE TBERTHAE
XED =
[@%ﬁﬂ%?ﬁ
B2 AGTHARE FRET
BigT: FERGEE) =
g firE 0 ( {EESFEIUsE) Z USERAR)

E3.13.4 EMETFERH"RFHB

UsE AR AiksE Bt UsB AHFRARE BEH

I

BH | WEshies | RHEER | _ EREE L
USE A AFSEELAGE \% USE A bSEtm o m s ,—4::-.3
[:! ﬁw](ﬁ?' ] anm
&R 14, i\ B 14 \\ e
Z i) N7
‘ ISE H‘.I'ID_%BBB&PIII _00014%2003-0T7-07 USB ’Uﬁ d_GoEEsr 1 4 0001 #&Rew 0100
USEYWV1 d_558547: 4 0001

E3.13.5 RERMEMNEFEERER

i) B
B HTISE) 2 USBRAT

R i[9, T 1402
g

E3.13.6 BN EEFEINSEEZMHEL
3.14 REEVHRO

2ok T A 8 R AT B E SCRIGE R [B] 4 A AR O . (HR AR S A RS AR AE S
JEIEIH’J,A%TW"EEIE 0 FLE 2 )5, A 0K B 5 Bl 1 hagal, ARE AME B L#TIR&
FCE T W7 Wl LN — A2 & ConfigValue, M 45460 0, 76 YO E Bt B e B 5K 5 6 e B TR
e ISR 2R 0 BYTCE 0 AT DUR [ i & B0 T

Kk B 1 L ZE TR AR A 1R TORE, B R 5 A B R &k



%o L I —A EplInlsBusy MIFRE, SRUEE N sl 1 i A 0p R B2 . 2R 28 o X 28
P, AT DL & ik B0 B B G 5 A S v X 5 i & EplInlsBusy b H (Bl 0T . AR5 FE s, 1
i e T Ak B e G B O B 8 R 2L 52 EE) L EplInIsBusy ¥ 8 B (H 3 S B 2 W) . 72
ZE AL 4 EplInlsBusy B B BIR&RAE, WA 1 & FERRE. WA 1 @A
HF T 1) A R R BRORT J 286 A A A B ) pR BRI B R G AT B A 1 A B

/%******%*********%**%*****%%*%*%*%*******%%***********%*%******%*

PR D BB < 3 L 1 e A o BB Ak L R R

AHNZH .
iR I8l . G
& 2 B W

%*%%***%%%%%%*%%%*%***%*%*%**%%*%%**%%%*%*%%*%%%**%%****%*%*%%**ﬁ
void UsbEplIn(void)

{
# ifdef DEBUGO

Prints("USB ¥i,& 1 % A W, \r\n");

# endif

/BB R A AR A O T BR S A5 1 e A B R TR AR AL
D12ReadEndpointLastStatus(3);

/ /1 R AAL T RS

EplInIsBusy =0;

}

/10101007177 //End of function//////// /1111111111171

/*******************%********************%%*****%***%**%*%*****%%*

PRI 2Ty BE - B 2 AL v BT AL T R

AOZH T
iR [l . JG
% e

HH KKK KKK KKK KKK KK KK KKK KKK H K KKK KKK KKK KK E KK KKK KKK KKK KRR KK KKK KRR X
void UsbBusReset(void)

{

# ifdef DEBUGO

Prints("USB Bk B 7. \r\n");

# endif

EplInIsBusy=0; //EfiJGuwmE 18 ASPXaHA

}

/11117771777777/717//////8nd of function////////////1/1/1///1/1/111]]/

SRJE - 7E main RECHY EIEFF o ER WA B K A2 05D o 38 ) 7 2 75 R[] 4% 5 194X



W, R B

if (ConfigValue! = 0) /MR B LR E AR 0 BB E W AT LLR [ Bl
{
LEDs = ~KeyPress; //FI M | 8 4~ LED @R @R E& LTI &
if(1 EplInIsBusy) // B A 1 S A B A FACRAS W AT A k% R
{
KeyCanChange = 0; WOk JIeki gy E=ki]

if(KeyUp| | KeyDown| | KeyPress) /AR TR R = R A R (A
{
SendReport() ;

}
KeyCanChange = 1; // SR
}
}

H i, SendReport O PR BUR 48 24 B A9 42 1% 0 SRR F 45 . 765 XA R Z BT » S 40 5 4
8 MEHMMEH . KEY1 I NHr £ . KEY2 It fHH,KEY3 Mbtr B, KEY4 AR T
¥, KEY5 NR® F#&.KEY6 NER LR . KEY7 N RArA# KEYS N Rir A8, BihrA#
W, X oA B EhR A BEET , X BN IE s BAR TR, Y Sl IE s ehn BB R, Y Blioh R TR
I, AR BRI s AR AR T R AL 1, EiZREh . A ERE
FR W4 RA MR B E R RR S (K1~K6 #1E) 8 £ A (KEY7 . KEYS) IR & & 4
BALEE , A TR B, PR RES, FUGR E A 1 A4, RS R sh s 12, a] LA
W%, IR R, 58 KeyUp Ml KeyDown ZJ5, 0B M EM1HE. AN L%
45 ) R AL A T

/*****-}é**************************-D(-*******%*-}é***********%%%********

PR KX T < AR 8 4% B A D0 AR 18141 5 1 PR

AOZSH .
iR I8l : G
% K

*********-)é*****')6-)6*****%%**'K-*é(-%%*%%*********%**************%******/

void SendReport(void)
{
[/ BRI 4 = i R 22
//Buf[ 0 ]HY DO B & 7= 4 , D1 i & 4 ik ,D2 B2 8 (X i)
//Buf[114 X 3l ,Buf[2]24 Y Bl , Buf[ 3] MR %
uint8 Buf[4] = {0,0,0,0};

//BATAF E KEYL~KEY6 I BUE N FER e Ew%E



KeyUp & = ~ (KEY1 | KEY2 | KEY3 | KEY4 | KEY5 | KEY6) ;

KeyDown & = ~ (KEY1 | KEY2 | KEY3 | KEY4 | KEY5 | KEY6) ;

// R s i AE , 9F BN & KEY7 . KEYS (77, A )
// B KEYT KEY8 4] — ™8 A 28 g , W 75 225K Il i i
if ((KeyPress&(~ (KEY7|KEY8))) | | KeyUp| | KeyDown)

{

if (KeyPress & KEY1)
{

Buf[1]= —1;

}
if (KeyPress & KEY2)
{

Buf[1]=1;

}
if (KeyPress & KEY3)
{

Buf[2]= - 1;

}
if(KeyPress & KEY4)
{

Buf[ 2] =1;

}

if (KeyPress & KEY5)
{

Buf[3]= —-1;

}

if(KeyPress & KEY6)
{

Buf[3]=1;

}

if(KeyPress & KEY7)
{

Buf[ 0]| = 0x01;

}

if(KeyPress & KEY8)
{

Buf[ 0]| = 0x02;

}

// AR REYL $#8 4, MDEAR TR E AR, B X #l A fE

[/ EB—RELEBZH— AN

J/ NS KEY2 $5e b, MDEAR TR ZE AR, B X 3 8 IE{E

[/ XB—REABI— RN

// AR KEY3 6 , MSEARTE 2 E& B Y 4 A fafE

[/ B —AE B — A

// AR KEYA $e A MPDEARTEE T & .00 Y # A IE{E

[/ X B —WRE T B3 — AN

/ /R KEYS $% 4%, MRS TR, BIR R 7

/)X B — LT Eh— AL

// UGk REY6 #54E, MR B, BRI (E N IE

[/ X B —RAE ERES— AL

/[ bR 2

//D0 A Bl b 22

/AR

//D1 Ry B bR A

[/ T R 1R L KB 4



D12WriteEndpointBuffer(3,4,Buf);
EplInIsBusy = 1; / /B B 5 AT A
}
//iE13iH PR KeyUp #l KeyDown
KeyUp = 0;
KeyDown = 0;
}
/[1171717177777771/7/////End of function//////////////1//////////1////

ZF I, XA USB ZFIBBZR T B, X R E— LI BAREARDREHF T, 5 5L
B B0 7= i iR — B HE S . 4, A B AL A B B SR 4 L I8 Ho At ) — BE AR METE SR 2RISR A%
R B A AR AR AT AR FE . 5238 0T DL H O3 TR AR P oE— 20 5838 , 4l an , 3% n 3 oK o 2 ik
BT 38 o At 3 SR A e L A L T A A 3E SR L AR D FH B BT LR R AE SR IR R
g TSR, B A MR [F] 0 B R B A N R AT LA T, R SRR AR S 8] 5 RS A O e R
K BY TR 5] i 23R PE I E B M B3 T KEY1~KEYS EEEfE e . YBEFHEREE. R
-7 23X Lo 1205 BT, 7 LUK config, h X 9 DEBUGO #l DEBUGT MR #2, iX HEHEAS 2
RO ERRMRGFET . EREHETAZARXGENER .15 RAnshdERE, LHER
FRE.BEBshBELSRRBRL.

3.15 Bus Hound T EET

7 USB i it A, Wr B iGim o B2, Zesrm A H 3 2 3 Ok BoR
FEWORN e 325 W BUHE » (B A A 5 X A B R T BOR SR AN 8 1, T 2R 2 32 5 o i T8 7 AR SR A 7]
AL X B R BRI EE T . 540, A iR Al DUl i 40— AN SEBR 9 USB i £ 19 B4 ok
T B A 7= ST, B A1 R A A 1 L BCHE AL A

WEWT USB %48 7T LU USB & £k 73 A A, 1B 23X HE 1 48 FL 38 B3 B3t , K¥f 43 A 2% USB
I AR XA IR . IRAA WA — L, e Fe T+ 300 L sl LU USB O 1 4% 43
PEEYE? A 1, Bus Hound B2 XA — BB MW SR BB EH M., Aid, B RiEF ML
iy B BB , XA R T N A LR B R B Y AL S B BOHE L (B AN i A NAK W 2&
HE TN E)WEBEARNN . B XF USB B4, 7E Windows XP #4585 ~, HEEF 3% & i
HkJE BB AL, M AE Windows 2000 T, X B bk Ay O £cdE b 6EF 2. 2L Px I, Bus Hound f#
FH 2 U8 3K 3h 8 P 19 7 i, FE IR A5 H IR Bh AR v 4 A — >3k U8 3K 30 , DA T 47 2 152 25 ) 2809
H 4R Bus Hound ZEff ] E I USB B IXETRZ  (BWEUBERZNHGE T .
FANEBR T BRI USB B 2R 5 B a2 A, 8 BEH 42 a0 Fl s (BRSO EARZIRA W
B .

T LA Bus Hound 5. 0 BB E M, AT LER LT, R G B



AT, ZERICHBEEHBIHEIA B,
Ja 3l Bus Hound 5. 0 J& » & LTI — AT 72 6 N KFRHL, 0T DL A [R) 19 55 1T, &5 #2581
& 3.15. 1 FiaR.

[ I
| Devi:e)/t’

R
PR
77 B I\ i

B 3.15.1 Bus Hound 5.0 Y R E % #Fin

TEFF IR R BOUE Z 7 AR BN — B AR S HH T IR E . B Settings $4EH 3 A N X
TEHE , 2R J5 7E Limits 432 48 Buffer Size 5 4 5000(El 5 MB) , ¥ Max Phase X &4 10 240
(Bl 10 KB) . Buffer Size #& Bus Hound i #£ £ 98 F 19 2% w1 X ; Max Phase & Bus Hound &4~
B Bt et R B4 1 B R 8. Y SE R AR B B LG AE K SR BN g, T E
Y Stop When 245 [F W W B9 04 T LIAR 38 A & B9 7% B e 84514 . B8 78 T T 38 A DT Bt 1Y) 57
PR B S E  MAEVLEC A A 3hfs Ik W Wy . i b T R U EHE i R R T A BER A
XFF USB, # % ¥E# CTL.DI.DO.USTS $t% T . 45341 T 1 /Y ¥ 54 o 26 236 75 22 s bf &
H1RYE A C BT e EERI AT,

R F B Devices #Hl, ZEE I M A H P BT EZH BT HEN RS, XBEERH
RER—ZEZHREA A 3.15. 2 Fix, ERNTA USB RARSEHI BT FEM A &, % “USB A
R 25 A\ 457 F1“ HID-compliant mouse”/2) % I , AMEXT B AT EIE # 17 W2

_ >~ [19] Intel(R] ICH8 Family USB Universal Host Controller - 2830
__ *~ [20) USB Root Hub
-~ m* [24) Generic USB Hub

- mis (27) USB A B AR

‘.. 3 4 [28) HID-compliant mouse

B 3.15.2 &FEFEHERA USB HID Rir
WAL 2Z )5, FH g Capture 28, VI e B3 e 2082 00 A, o A m B A Run $24.



TR 5. #%—T KEYL, o] BB PRI A (DD, A 3. 15. 3 fin. X B4
BPREAE W AYE? FAIRATERE T P, B8R B, 58838 “USB AR5 A X
27 xR IR sl R B L 3% Je (FE BT T i B — 445 ID 0) F % 3% #| HID-compliant mouse
W&, HWEEEBE E R TR SR A . PR, R R EE A [ 2 R A 9K h
R . X BERAT R AR T 3 R i 3 [ A 20, o SR 24 P M0 O AR W B L BT LUK i
Z P EERASSMELS ML E X R EZ R REEFEREE. T8
FERE . XEHREINNBEE AT AREHBEESHEARN N . 75, Mk THELSH
FEHIEZIE B — B A SR R LA (I, X4 USB i AFHR T BRI GET
STATUS.CLEAR FEATURE #1 SET FEATURE %) , }f R B A ik & , BREASH T X
SR

Dewvice | Phase | Data
27.1 DI 00 ££ 00 00

DI 0D 0D £€ OO0 0O

B 3.15.3 3% T KEY1 /5iE B g £ 8

3.16 ARBE/NG

ABENES TREIFMG, B2 NH T USB RAn LB 523, X D12 388 #Y fiw 2
USB #r i 3K 9 46 20, USB 2 Ff 48 58 175 LA L 4 58 FF 1938 8] 86 4F TR 41, A RAs 27
Windows XP #3555 T I & B, A R B9 84 R G078 A2 I 420K B9 38 SR P A —#¢ , 5O 3
I gD T SR B A BRSO R B I SR B R AR, B — € FT LU USB B Ok

N TILEE RS A 5 RS0 R EOR LB A T A, X — S A RS ] B Ak GE A AR
ZWRIFBA XL, W Get_Report ), WRFELHE L EIRMEIhGE, R ZREEH
H & £HFHE D12 $0dE F 4 . USB 94 L USB HID Hpifl . USB H@ R %5 S0 . ASCHE R £ %
FE1E RN USB Wi (5 RA D BR B ARMER X6 5% 2 84~ USB Th U TR A 5 B 9,
AR E AL,



Vawan

= & =
USB & 8Y3CI

ARZEFE X 3 R USB R SEH 8 5, k58 USB & 528, USB #4#5 USB
bR B S5 A AE 7 26 0L, BB 2 HID % 7% » K75 BB B 3 s 257 DA K Hp W o 5 A9 5000 A BB AT
BAN BAFE T H BRARAY USB 8483 L ik USB 4 #1928,

4.1 USB#ETEVEIL

ZMR5E 3 B rh USB BAr TR BT ¥, ¥ USB BAr S0 e E il — 14y . 88 UsbKey-
board.,

4.2 RBEWBAERFTHISLI

USB # & USB Ris iR #MAMFILEE—H#R, HFZEB Y™ & ID % (idProduct F
BOBRIAT , Zr LEAE ™ 5 1D 5, 2 T ik #4E KRG REAE BRAT 1 19 USB FUbs X Pk . 3
HRA/FEMTE S AT 2 ASHBER  HEREOCTELFA TER, WRERNRRERE, B AE
R B2 3 BRI MIRAMTER 5. T HZ USB &R &R E AV,

//USB ¥ % i i 45 9 & X
code uint8 DeviceDescriptor[ 0x12 | = //IX &R H 18 F4

{

//bLength FF B, B RBRFFAIKEH 18(0x12) F 4y

0x12,

//bDescriptorType F Bt . W& MBFFHI 45 A 0x01

0x01,

//bcdUSB F B, iX Bl B A< & USBL. 1, B 0x0110, HF42&/Nussh . B LUK 735 76 58 , BP 0x10,0x%01
0x10,

0x01,

//bDeviceClass F B, TMALER SRR e L&A, MR ERE O HRF & L&, i
[ EFBER 0



0x00,
//bDeviceSubClass FBt, bDeviceClass FEB N 0 B, iZFBH N 0
0x00,
//bDeviceProtocol FF B, bDeviceClass FEt N 0 i, iZF Bt R 0
0x00,
//bMaxPacketSize0 FF Bt , D12 Ayui & 0 K/ R 16 F45
0x10,
//idVender FEt, | ID 5 ,iX B HL 0x8888, (U HtsL0 . SLPry™ dh A REREMEME )’y 1D 5, A0 1A]
//USB Hr= i) B ID &
//EE N R %
0x88.,
0x88,
//idProduct FBt, =& ID 5, \ F2&H - ALEK , X B H 0x0002
//ERE /MR F S
0x02,
0x00,
//bcdDevice F B, XA~ USB GERL NI IF 47480, HEM & 1. 0 ARIE! B 0x0100
/ /B X AR A S
0x00,
0x01,
//iManufacturer F B, | WFMABENRTUE, N T I EICIZMER, FRBRTIFM 1 TFHRIT
0x01.,
//iProduct FEB, M FAEMRTME. NINHT 1,X Bl 2 g
/)BT B R T A A AR A (E

0x02,

//iSerialNumber F B, WEMFIEFHBERTGIME, XERIMAUT
0x03,

//bNunConfigurations F B, RXEMEAMNEERN. REE—-FMEEMRT T . HitkizEXRER 1
0x01

Vs
TTIITITITT LTI T e T as e e/ ////7/1117177711171111711111]

4.3 EEBRRFESHIH

FiC AT 4R B G I B W AR B O R AT L HID Fi R A5 A i a5 R A

4.3.1 EERRT
USB @4 0 BHAK S USB BAR IR BHB R T RER —REZ 5, Kbz o,



(B2 B A< B2 T sizeof H BN EE Hi >R B, BT LA B 8 3R 1°F B9 AUAS B0 B L

4.3.2 EOBRET

A% USB S8 838 T PN Hh W7 s s« — 4> v B A i s R — 4 H A . o BT A O
MO B4R a0 A 2 B4R T T v B S o R F R 8 LED BARZS Bl an . KRS F Rk
5 LED, 87 /N RSUE LED % . 7R3 DA R4, bNumEndpoints B R & XE 0 ¥ 51
()& & , T LA bNumEndpoints BAE R 2. USB 48 & 7 i Fi (% 6 30 8 4%, T LA bInterface-
Protocol FBE BB MM 1, /Rl FH A 8 P i3 CHn SRR S 35 5| S sk i L T84 7 28 R b 130K w1 LA
WEHN0),

4.3.3 HID RS

HID #Af75 USB RARK HID fii R FTER T F 2l & iR FF R A — R Z0h, HA R —
FE . B O P JEAR ST A BE R H sizeof H BN SR A, Br LA HIE K.

4.3.4 ImRKQBRET

XoF 4 A g a5 B F RS B B, B S P3G I — 1 i S i a5 RO R A . BT 1S 0 B e S o
A JE M 5 A A o ) B PR R — A A, U o A b ik (bEndpointAddress FEOA—H, X H
fiff P v 2 1 B o, T S o S B D7 22k 0, FFLA bEndpointAddress Bt A 0x01.
BB B RS UL AT

//USB ELE MR AT R G E L IEMBFEREANO+9+9+ 7+ DFH
code uint8 ConfigurationDescriptor[9+9+9+7+7]=

{

JoExxxx ke xxx %k x x kP FFHIRLT # X XXX XXX XXX K KX KK X X% X % %X %/
//bLength FBt, MLEMABRFHKERN 9FH

0x09,

//bDescriptorType FEBt . WL B iR H SN 0x02

0x02,

//wTotalLength ¥ B¢, HCEMAFFE S BB E (46 AL B MR AT 5 DR AT 3 A Al 25
/ /R

sizeof (ConfigurationDescriptor) &OxFF, /&Y
(sizeof(ConfigurationDescriptor) >_">8)&0xFF, J/EFED
//bNunInterfaces T Bt ., %I B & O, R -0

0x01,

//bConfiguration FEB ., ZEBEREN 1

0x01,

//iConfigurationz F B, LM BN FHFHERT . XBEAE,H O



0x00,

//bmAttributes F B, &M JE M

[/ T B A A, I B IR AT AR SE P AR e i Y T B, B DL BE R {E A 0x80

0x80,

//bMaxPower F-B , ZIREH LM B KENE. HTFRFHFEAEFAF 100 nd, Frd X B i E A 100 nA
//HFERA BT 2 o, BT L B E R 50(0x32)

0x32,

[ OR R KKK KK Kk Kk %% %%k FEE CTHETRRE o % % % % % % % % % % % % % %% % % % % %/
//bLength F B, & OMBFFHKER 9 7T

0x09,

//bDescriptorType F Bt . # AR I %5 A 0x04

0x04,

//bInterfaceNumber F B, ZIELOWHRE ., E— 1D %5 R0

0x00,

//bAlternateSetting FEB ., BN EHES .~ 0

0x00,

//bNumEndpoints FBt ., JE 0 % 5. Y EH

//7 USB BT E 2 DB A (— DR A— D HIZE R 2

0x02,

//bInterfaceClass T B, %% O PTfE 2, USB 8t 4% /2 HID 25 ,HID 2K i 4i A% 4 0x03
0x03,

//bInterfaceSubClass T8¢, %3 O Frfdi -y 128

//#E HIDL. 1 Ppilrp, RBLRE T — 138 . X HF BIOS B )5 B Y 738

//USB B & AR R TIX T2, TRAUB N 0x01

0x01,

//bInterfaceProtocol ¥ B, WNRT KIS HFTIF/8 RT3, W b0 AT 5 5 f pm At 4
/ /AT 0x01, FIRUHS Sy 0x02

0x01,

//iConfiguration FE, REHWFHPRTIE., XBEEE, N0

0x00,

JEEEEX XXX X K% X% %% CHID FEIRBF %% % % 5% 25 % % % %% % %% %% % %% %% %/

//bLength F Bt . A< HID #{i8fF T RA — A PRI BAF, Br LUK ER 9 FH5
0x09,

//bDescriptorType F Bt , HID ##i R FF 4 5 0x21
0x21,

//bcdHID “F Bt . AP A A HID1. 1 Phill . #HEARF 7L
OXlO’
0x01,



/ /bCountyCode B¢ . 1 £ id H A [ Z4 A0S , i B e 3¢ [ LS ox21
0x21.,

//bNumDescriptors “FB . FRMBFHEEH . RIMEEG -G FHF
0x01,

//bDescritporType F B, T RAMAFFAILRE, A& #HIEFT . H5 N 0x22
0x22,

//bDescriptorLength F B, THRIUAFIKE . TRMABFF A E AR
sizeof (ReportDescriptor) &0xFF,

(sizeof (ReportDescriptor) >>>8)&0xFF,

/*-5(-*-)é*-****%******%*****%A%Jlﬁgﬁﬁﬁ**%*****%******%*%****%/

//bLength FEt. Ui MM BAT R EN 757
Oxo?e

/ /bDescriptorType FEt ., i S iiiA 49w 5 S~ 0x05

0x05,

//bEndpointAddress FF B, ¥ bk . BT H D12 B9% A dG a1

/ /D7 58 Fe s HAE T 1) W A S i D7 O 1, BT DURE A S R 1 A9k O 0x81
0x81,

//bmAttributes F Bt . D1 F1 DO K i & f& H 2E BI 1k 5
[/ R T W . TR S R s o 3. HAM AR EE A o

0x03,

/ /wMaxPacketSize ¥ B, i m MR ARAK, WA 1 MR KEKRK 16 F49 , EEMF T ESL
OxlO,
0x00,

//bInterval FBt . ¥ 2 if) B B [E] , 32 'E A 10 ASWIET[E L B 10 ns
0x0A,

JEExExxrx R xR xR XN X% 6 X H UG EFHIIRAF v e x e xw e % 0% % %% %% % %% % % %%/
//bLength FBt ., Ui MR FRKER 759
0x07,

//bDescriptorType FEt . Ui SR RF 49 5 0x05
0x05,

//bEndpointAddress F B, Wi ai M Huhk . FRATME A D12 A9 % H o6l 1
/ /D7 LN ZHE 7 [6] » ¥ Y s D7 Ay O, BT RA%A i i i 1 B B AR 0x01
0x01,

//bmAttributes B, D1 I DO h i i f5 5 2 A ik
/ /N R TG A, R S R4S 3, HAL AR EE R O



0x03,

//wMaxPacketSize F B, i S M E KKK, bs 1 HERKEKH 16 F
[/ ERRFENES

0x10,

0x00,

//bInterval 7B, i s 2 A A B A, AT B A 10 4~ WiEs[E) , B 10 ms
0x0A

}s
[ILEIILI 000000 B R s R a2 e/ /////11//11/7/7111/177/1/1/

4.4 FTSWAET

R R RIS, P B SR R A S AT L M A
B2k 50 USB)Z USB AR4L” .7 i ¥ 51 S BUH “2008 - 07 - 127 4R IS 3 354 44 1O 405 £
HOAME T R BB TR AR . W TR B A N /E A T X R 4 A G A
W7 ESENLE PR,

4.5 MEBAET

USB §# £t 5 USB RUbw i iR £ Z 0] 22 5l K — sl B sl 2 R & MR A 7. AW R4
R R R T, B DL AR Pl WA — B, B AT DL R B 2 AR, TR
Shift,Cerl, Alt S RpFR 8 , 2 F A7 R KR GRS RAR TR BEARAE) . 73 4h it 18 — 46 LED,
191 40 R S R AT B /N R KT AR D R AR R — A R ok 2 1 X £ LED,
2% HID BrisCH 9 8 84 5 400 1 B 7, FRATT A 4R o R A7 SEBLACAS AN T

//USB #f & 1 B 4T Y 2 X

code uint8 ReportDescriptor| | =

{
/)BTRS —F W KRBTSR iR AR .

//D1~D4 ;bTag, D3~D2,;bType;D1~DO0,bSize, L TFArHIStEN2&HER
/XS — A4 R (bType R 1) 45 B ¥4 F 3% 01 1385 2 5 38 5 T o1

//J5 TR — 7 B (bSize O 1), R HH FWEBA TR T , B CRAE bSize HH Wy
0x05, 0x01, // USAGE_PAGE (Generic Desktop)

[/ =R (bType A 2) 55 B, UL T RAE S HiH T &
0x09, 0x06, // USAGE (Keyboard)



[/XRE—AF%H (bType K OKH  FFES  EHBAEE ox01 FRZESZ—-TNHES
/ /€ B B E BT T AR 38 00 R a8 S R A i S T RO A

0xal, 0x01, // COLLECTION (Application)

[/ X R— R H 8B & 51 8 8% (Keyboard/Keypad(0x07) )

0x05, 0x07, // USAGE_PAGE (Keyboard/Keypad)

[/ X AR B Ul & W B/ IME R 0xe0, SCF5 F2 AL ZE Ctrl 4

// B AR AT 4 HID Hig R P& F

0x19, 0xe0, // USAGE_MINIMUM (Keyboard LeftControl)

/)X JRER A& B, UL R & B B R (E D Oxe7, SEFR BB M4 GUI(WIN i

0x29, Oxe7, // USAGE_MAXIMUM (Keyboard Right GUI)

[/ER—ADEREFE UL ITR [ 5 BlE 5932 88 (LR T AT 181 49 £ 8 8 i 5D B/ R 0
/ /TR A ik B AN O 2 8 — AN BHE B, IR B /N 0, e Rl 1

0x15, 0x00, // LOGICAL MINIMUM (0)

[/ X R—ANEm&AH . HBEER KA 1

0x25, 0x01, // LOGICAL_ MAXIMUM (1)

[/X - Rm&E . ULHBEE N B ER 8 1

0x95, 0x08, // REPORT_COUNT (8)

/X RE—PeRmFE UHE N REEKER 1 M
0x75, 0x01, // REPORT SIZE (1)

[/EXR—EFE YA 8 K EN 1AL/ 8 CRUR K B H 8l T 8 P14 R & B BT @ SO Rk
/IVE %A, J& YR :Data, Var,Abs

/ /Data 7R 3% LR HE AT LI 28 3 5 Var 3875 X S 5048 02 00 52 A9, B ER8 — N B8 s Abs RN E
/IXREE SCRI G R LA » AN AR 1 g2 N AY B R T

/ /A 0 Bt BE 2 FH i B /IME 0xe0, S 7 Xt 1 3 FH % & K AH 0xe7

0x81, 0x02, // INPUT (Data,Var,Abs)

[/ER—N2RFR VB EEEE Y 14
0x95, 0x01, // REPORT_COUNT (1)

/X RN R&FE, e BIEENKE R 8 L
0x75, 0x08, // REPORT SIZE (8)

[/ER—AEFKE WA RTEANERAEATH, KEN 8 ALAEN 14
/B R R R E B (BRI A EE — B2 0, X F W RARE TN (RE % oM /D

0x81, 0x03, // INPUT (Cnst,Var,Abs)
[/XE—NeREEH., & XAEEEN 6 1
0x95, 0x06, // REPORT COUNT (6)

[/ XR—ANeREE. BB ER 8 fu



[/HEX BN FAAERRATUN, WA ENEHELEA - TEXKER AN LR/HFRT
0x75, 0x08, // REPORT SIZE (8)

[/ R—eRm&kE 2 EEE/MER O

[/XBRENLRmFBUTUANE FHANECEA —TEXEBE/NMINOMEREFET

0x15, 0x00, // LOGICAL MINIMUM (0)

[/ XD/, SOE R RE N 255

0x25, OxFF, // LOGICAL_ MAXTMUM (255)

J/EX RN RmE&E EFEHAETCNER., THCSEFSHETAEE T Tz & B ARZEWRAT L
0x05, 0x07, // USAGE_PAGE (Keyboard/Keypad)

/)X RN RER&E L ER/NMER 0(0 BRI AEIET)

0x19, 0x00, // USAGE_MINIMUM (Reserved (no event indicated))

/X R— R E L@ KREH 0x65

0x29, 0x65, // USAGE_MAXIMUM (Keyboard Application)

[/ER—ANTFE ., BUYEX 6 4 8 A i Z 2% A, &4 :Data, Ary, Abs

/ /Data i WA Z0HE 2 AT DLAR B9 5 Ary i W 3 48 B0 50t — 204 L BB~ 8 240 T RAZR R e~ {E
/A0 R AT BB K 2 (9] 4 2o xR SR B B B A B O AR LD

/ /W) i B R 4E R 8] 4 1 (kD RN IR TR . Abs KR X 2L 48 X1 H

0x81, 0x00, // INPUT (Data,Ary,Abs)

// VAT A 4 Al R

//EREBE/MERTHCEZ2AE XN 0 T X B a] L4 g

[/ RN RAE R EEERKN 1

0x25, 0x01, // LOGICAL_MAXIMUM (1)

[/ R%H, AR E R 5 1
0x95, 0x05, // REPORT COUNT (5)

/X R—teRFE . UBIESRKERN 1
0x75, 0x01, // REPORT_SIZE (1)

[/ RXRE—AeJmEE Ul A 8 F & 51 8 8 78 4T (LED)
0x05, 0x08, // USAGE_PAGE (LEDs)

[/ X R—A R A B LU A & i /MBS BT AT

0x19, 0x01, // USAGE_MINIMUM (Num Lock)

[/ XR—A R % E Ui & B K {E A Kana 1T
0x29, 0x05, // USAGE MAXIMUM (Kana)

[/ X RE—ANFLE . & RVRTHE & LR 5 4~ LED
0x91, 0x02, // OUTPUT (Data,Var,Abs)

[/ER—ADERFZFE . EXAEEEN 14



0x95, 0x01, // REPORT_COUNT (1)

[/ER—NERFE . A ERN 3 A

0x75, 0x03, // REPORT SIZE (3)

J/EXRE—ANFEEH EX R E R T 5 AT X BRE 3 AMIRER 1 F1
0x91, 0x03, // OUTPUT (Cnst,Var,Abs)
//FEXAFESKE KA EMES . bSize i 0, fr bl 5 H &

0xc0 // END_COLLECTION

s
[111111771111771111171111114R%& R s528////1/111111111111111111111/

W bR RS AR A LRI AE R F ARG BB 8 F . B—FHH 8 A4
A7 F SR FR Fe iR SR A 3 T (Bl a0 Shift Alt 848, B _F W HHEBEENF R 0. =7
FNFH T EEEENRE, YRAFEE T, 2% 6 FHEHN 0. BRE—-IFHiHE
R, 3X 6 T A S — 2 (H R O i 4 A e (R IR BMETE A HID A & 3R 3L
F49) A 2 A 38 S [R]  H T B 00 [R) Bs a [elax SeB AR E . QSR T ERR £, NIIX 6 Y
#B K1 OxFFCRREIR [B] 0x00, XA L BE RGN WA BEC LB . & TEE AR+
eI 2B B IERE S TRAE R R A FHEIET . RINIRESWwmS 1 Pk
FE AT D P A R ] S B i B A BRHE . 9 A, O Rl E SCT — T A R R A R R R g 1l
LED fE8a . REEH TR 7 M. 5 1 AR EME 0, SR AE R 1 6, M R X0 B LED
BER, BERGESNRELE N EEZE A LED, fl KA W, — B8 aT
. A — R SIRER . BERGATEAW LM LED ROz 52, 8 HEER EWL K%
WA AT RIERIEIR SRS MBI LED, FRATI7E 5 5 1 % b A e A e H X 1 54795 i 4
WA REXT BB (H %I Ei LED R&EER 7)), B A% 3 LED k. Xk
main PRECH 2S5 LED RS SIATE T .

4.6 WAMNBHDRSEISEI

HTX B LED 5 ZHE®EEIE R, B ITE main BB H LED R B /R #8# T B4R8
MFREMER . 7370, ZEHI W SR s, HA S 1 Ol A R B, A 75 220K el i, Fc i —
B R TR B (FE USB RAR S 5, #5407 m B iR Bl i 45, 2 ok 7 =A% 3h
XA —F R . ESEPR ) BAs R R AR R A e AE i A 3R B 25 1)) o BRI O e S b e
FHRARTE S B B 5 1 KeyPress cfF 54, FIBrE S 7 2 A XS AR BEREWT .

if (ConfigValue! = 0) /MR B &R EONAE 0 BELE W T LUK [0 4 5 s

{
if(! EplInIsBusy) // R L B A B A TR, AT LAk ik B



{
KeyCanChange = 0; e ki s Xk ]

if (KeyUp| | KeyDown) /AR A R A
{
SendReport() ; / /W3R [ 4
}
KeyCanChange = 1; [/ RV FR A

}
}

SRIG FB M SendReportO) PRAL, Z B 37 Ak AWM. B T# IR s s
BR , X B R g R LA RS2 . KEY1~KEY3 JER RS, 43 9 N 2 Ctrl. & Shift. /&
Alt 8, KEY4~KEY6 8 %7/ M E ) 1~3 88, 4807/ i 450 B8 R 47 1 ik, 5t 40 3 ot
W% End. v .Page Down X =48, KEY7 N Caps Lock 4§, KEY8 & Num Lock . X T
FRORERIE T ZESE —F W AR AL 1 B AT X A B R R 6 FHIEA
PAERP AT, BAKAEEE A] LIFE HID & R SO & . B SendReport O e &5 B AU
mF.

/%*%{vé(-%%*—)&%%é{-*%%—)(~%%é{-%%**%%**%%%%**%%%%%%*%%*%%%*%%%%%%**%%%*%%*%%%*

PR BT BE - AR 9 1% B 175 R B 4 1 PR

AOZSH T
iR CIF v
# WL

*****%*%***%*%*%******%**%****%%%***%%*%******%***********%*%%***/

void SendReport(void)

{

/)R WA 8 F T e B 28w

/ /38 1 4 A R A R 8 K HID i 2% SCAY AT F0, Buf [ 0 [/ DO J& 7 Ctrl 4 ,D1 s& 7= Shift &,
//D2 B 7 Alt i ,D3 75 GUICHP Window &) ,D4 24 Ctrl,D5 &4 Shift,D6 ;&4 Alt,D7 &4 GUI 4t
//Buf[11{% 8 {EK 0, Buf[2 |~Buf[ 7 HE{H . &L LIA 6 1

J/HTRXEREREZHEA 5 1 HEAS@BE 6 1. AT LPRr &, in R4 8 K Z 0t ,
//JETH R 6 NF 5 ER A OxFF, Rn$E T HBE K2 , Tk IEW R A

uint8 Buf[8]={0,0,0,0,0,0,0,0};

[/ FRERE S, AR BRI — 8RR YR E

uint8 i=2;

/ /YR [R] ) R T R A

if (KeyPress & KEY1) // N B KEY1 $#4F

{
Buf[ 0 ]| = 0x01; //KEY1 A/ Ctrl



}
if (KeyPress & KEY2)
{
Buf[ 0| = 0x02;
}
if(KeyPress & KEY3)
{
Buf[ 0| = 0x04;
}
if (KeyPress & KEY4)
{
Buf[ i | = 0x59;
i+t
}
if (KeyPress & KEY5)
{
Buf[ i] = 0x5A;
i+t
}
if (KeyPress & KEY6)
{
Buf[ i | = 0x5B;
i+t
}
if(KeyPress & KEY7)
{
Buf[ i] = 0x39;
i+t
}
if(KeyPress & KEY8)
{
Buf[i] = 0x53;
}

/ /IR KEY2 #4E

//KREY2 R 7£ Shift &t

/ /AR KEY3 4%

//KEY3 fp /¢ Alt

/ /U KEY4 #7214

/ /REYA B /NVEESE 1
//P1IRE T AL E

//4n B KEYS #24E

/ /REY5 R /N 4 2 6t
[/ V1B T AL B

/ /R KEY6 #2 1%

/ /KEY6 NBUF /Nt A 3 B
[/ V1B T AL E

// U5 KEYT #%2 4

//REYT R K/ /NG Y] H gt
/ /P18 AL E

/ /N5 KEYS 3% {E

/ /KEY8 2 807 /IN ok 4% 2y i U e o

[/t WS T ol R 1R R, KDY 8 Y

D12WriteEndpointBuffer(3,8,Buf);

EplInIsBusy=1;

/ /e 4335 BR KeyUp Fll KeyDown

KeyUp=0;
KeyDown = 0

/ /B B i AT AR R



}
/I111117171017/77171/1/]/End of function////////////1/1/1///////1]/]//

SRIGTEN A 1 B b TR T AL B rp , 38 S RS AR FE . RS RA 1 Y, FBn HE
LED BPRAE, W& MEL R 1 6F, X)W LED &, B HE R G, B P93 LED &
7N . T AL B R C A5 B R T AN E PR 2R ol X, g A 1 B R T A A R R BB R RS A

/****é(--)é*-)6****-)6-)&-)é***%*%******%*%***%*%******%******%%*****%*****%*%

PR BT D i < S L 1 A R Ak 2 R 2

AOZSH X
iR I8l . G
oy e

**%*’****%**%****%*****%******%’*%****%%************%*%*****%*****%/
void UsbEpl10ut(void)

{

uint8 Buf[1]; [/ HIRRAE 1 775 B % e, %1 LED

# ifdef DEBUGO

Prints("USB %5 1 % il T, \r\n");

# endif

/ /38 % 15 B S RS ORI BR v S 1 B A R RS AR AL

D12ReadEndpointlastStatus(2);

// WS a1 g 8 e Al 1 R e

D12ReadEndpointBuffer(2,1,Buf);

/ /15 B i e, 5% v IX
D12ClearBuffer();

/R R 1 5 A LED R, AN 1 B, 3R LED %
LEDs = ~Buf[ 0];

}
/111117717777/1/1/7//////End of function////////////////1///1/////]////

4.7 USB £ 351890

¥ B AR B EOT R T4, TR AR p AT IR R AR B BN B
RGBT LLE B, %R 7 A b 58 5 T Bezs o #2 , JF s R BUF AR i B, I 4. 7. 1 B,
B, EVUES A 1 R T — N E LED REMHCE , BARMES Y457 /& LED frib i
MREFR., BRAAZRZEHRPAIUFER L T —1“USB AMk225 A&7 M—4“HID
Keyboard Device” , il 4. 7. 2 fii7n . M “USB A28 A&, Al LE B &8 B, FEAL
B—AA SR AT E M 5 A (B B E 4RI USBYZ USB @47, WE 4. 7. 3 iR,



¢ EESRITUSEy & USERE

o[ b EmaeE x]) Mj'
— —

Bl 4.7.1 A3 USB EHEIEH

5 REEHR

j{#iﬁﬁl ﬁﬂiﬂy E_%&’J_ ’ﬁ%ﬂf‘]ﬂi)
- mES 2 A <R

© @ B :
[=] ‘_p b iy Z%ﬂ&jﬂ[nﬁﬁj
i i HID Eeyboard Dewice

L L HRTE 1017102 BES Micresoft E#A PS/e RME
v ) BFRE

= idE ABFHEA RS ET—/

e USE AGERAEE o .
e TN %[ - "kﬁi#ﬁ)ﬁﬁ%w
+ © FE. TR

+ ) RTINS

- 1= e —_— nn

4.7.2 FEEEXPTETH USBER

USE AHSEEARE BHE

CEM | iEEnier | 3eRER |
% BE A SRS

WA AEEEA RS
#hdm. GRERSEE)
I NE 0 [ (EBRSFINUSE) 7 USERE)

E4.7.3 USBEFPNAEZEMANEEEY

RIGITIHF— D F A SO CYR T mE S O H AR F S, 8w LUHRAT &I
USB # &8 AT . T F /N (% KEYS # .47 77 LED1 222 .85 # KEY4~KEY6
A AR 1.2.3, # KEY7 A YJ#e K/NE FHORE KB FRORER, LED2 £5%. [ A %
T KEY1 f1 KEY2 8] P14 A s, B2, 13 S0 5 PRV ish FH A S 28 b i B A A AR .

JRGEBAE? FTEANE, A, SEP—> USB 8wt 2 X A i 5. Pk, A28 USB KM
R AT T BRI BRI &R RAE KM



4.8 B3 USB HID IR SR

WiFE T i USB AR Al USB 4 S fA R E R, R Rl —kE K, B, X
A HID iS5 MRfF iR 24, EW BN A L L, 55 HID hillF 70 £ 11, W HID ik %
NA 170 2T, FEARBH, B B HaE 5 H b a2 AR UL, 75 Bh S RE e e AR B/ A
P RSRETE LSO IR T . R N AR TE S HITS B 30K,

— M REM AT EER AT AR EWEWU L HE., BE0SHEFEZERHERFER
K (size) B (count) (JBYE G A Vi 1 55) S0 aE , T4l 25 19 i Bl HID & R SCRY AL E
i 5 1) 45 4 388 L I P 2R AR 25 5 AT O AR R BRI .

KT EE A2, K & (Usage) 20 i TR 2 T—— & 1 (Usage Page) . % T
SR A HELAIIEE. % WA H & LA Generic Desktop Controls Gl H 5 1 # il .
Game Controls(JiExk#E#]) .Keyboard/Keypad (§#4%) .LEDs ., Button (4% ##) % ,

FH#& ID(Usage ID) & W AY ID(Usage Page TD)#BJE 16 A7 B, QSR A7 1 7279 B8
HEL%E B2 RGN E 8 (LB R 0. MIRATESS & F A0 0 /E i, 2248 2 H &
WA TR HEAE WA 7T LL— DA H Usage 2248 & (Fl 40, 7E USB BRUAR H X
XY AR B W I 48 12 ) - 0T DL 48 & FH & S /IME A1 38 B KAE (1 2, 78 USB 48 5% o X
LED W8 %E) . X, BB &4 B 20 N A ik . (HRRxX BAE —AEA, 3852 H &
A (Usage Type) A Sel(Selectors) (i Hi&E ID, B M EHE BB N Ary(Bd) ., —4 Ary 7]
DB —-ANHEZNH TR, BN ORWEAMEFMHE., S —DEHR Ary BEE 838 & H
1 B /IMEL A 388 B KABLET , I S K 33K S0 508 38 43 391 3 E O 36 486 P 3, T o 33X 20 50908 I A 1>
B IR AR [EHE AT DAZE X 26 & e £ . S A P 495 8 A R X A L, HID Hag & M
FE T X S 4 () Usage 1D Z8AYJ2: Sel 1. B MLFERTTE M S BT, @ X T 6 FF
A . 31X 6 71 o B RS2 1 R AT A AE a8 B /MBI & B RIE Z IR 36 #— A4~ ID ag 1],

BN T (Usage Page) FERFLE T R L 69 H & (Usage) » {H 2 3 A J& B A FH 1 48 o] LA
B R AE ) . HID H& R SR HLE T X 28 & i 28 A (Usage Type) , RA R BIFF G 1 Hu 7 A
A LU A L 0 an S RE 2R B SR A AR BE I P £ A B ok e BRIk . B =38
FEAR ) 25/ . 84 (Collections) . #54i] (Controls) 1% #E (Data)

AR TR E X —NES Bl anAS2 0] 5 12 25 1R AF B9 7 16 Btk 8 7 3 52 &
R R R R E S . B Ay HE ID0 2R E{E, M 0x01~0x1FCR—xE £ H)
ke XEGHE. EAHEA CAOHESR) .CLIZEBER) .CPHER %, YWHE
Al EAEHER AR &N X .Y #hE., REKtETEREINZHN HEASH
MR R A PR, RS R G i 1R A& (A0 R LB RO SE) L TR A B2 I R AH i
3R B 3 7= A — AN bR S AR A& . FRATTH R A8 S T & v, B LT LR R & AR



H 1 : Mouse (0x02) , Joystick (0x04) . Game Pad (0x05) . Keyboard (0x06) , Keypad (0x07) .
Multi-axis Controller(0x08) . FEHT A USB RAndk & A A 4, Wi H T Mouse(0x02) , i
TEARZTER USB @M S AP M HT Keyboard(0x06) . —4N7 A 48 £ 5 & 1) B 4%, W
AR N & A, — N TERE, 5 —MH T RIF.

2 R X — D8R e =R . BHH&E 258 LC(Linear Control, £ £
P B 40 B BE A B M) LO0C (On/Off Control, J¥ /3 % il , il 40 8 % I 49 LED) ,MC
(Momentary Control, #i| 41 B3 3 48) .OSC(One Shot Control , B8 5f o7 35 fiill 51 40 37 & F
BB &) \RTC(Re-trigger Control , 5 fift %z 423 il , 4] 40 Y 2k F 46 L 09 %E &) .

B FH 28 ok 8 L — 80 B B 8E L 53 R Sel GEH#:ES) .SV GERSMED . SFGR AR
&) DV (@FME) DF (EhEtrE) . B & ki, Sel 24 B Sk #E19 —Fhik . Hodis
B B R DL DV, 451 30 4% Rl i AR A AE

LRI E — HID &5 FRAFE, R 2R E B EZD e 4, f an s £ . bR 5%
BHERYATE. WA RGNS S m A2 RN A 3k e B A&, T L&
R HXEAE BRITH TN HES. thedife)s, B8 HID HERP &R . FH 1Mz
R R R E N, I B HEEECS CAHESR) .

LL USB RAir &R 0], FE—DHEHN Mouse WERINENHES. BIEFE
HID & 3, MIBEFE Generic Desktop Page (0x01) A —/N R AR CA H Mouse(0x02)
Mg, B E USB RAni &5 R 57, FFk i e 48 22 7 FH FH 32 71 Generic Desktop Page
(0x01) 2R )5 XF8E T ZHE T T i) Mouse(0x02) &  #E M HAESHW ELREBITFH T —
MRS . X RGBT XA F R A i, 8t 38 A2 B — AR A = AR
RS, BAERE M SN —1 HID RiriR&. REEZNMHES . T —1MHEHN
Point ¥ H & A . Point /& Generic Desktop Page 1 — /N JF 4 4 & F 19 FH &, =48 4t
BE&EES. BT R EA =%, H T2 2 %% (Button) I EE. 7 HID HE RS,
LA — 45 0 Button Page (0x09) , &% THREEHIE 1~3, 00 E# A8 ., 7B
b BARIEE X .Y fiDl R X BB R FE Generic Desktop T H 5E LI, BT U5 XA
#:3] T Generic Desktop U, ¥ =/~ 58 By 8 1 MIBHE BE A3 il e SO X .Y R %8. &5,
HAXHAESH ERXRBHRDES KA. XHE—4 USB Bis# HID i & i 34 £F 5l 1 i&
T,

B USB 88 R H, 7 T Lk B £ $5 T Generic Desktop Page (0x01), 2R J51E$E T Key-
board(0x06) & , #EHHAE LM EFBITH T - MHEMEEMMNHES. X TEE.H
— %18 Keyboard/Keypad Page (0x07), T AFEEFE B £ # T Keyboard/Keypad iX 4~ H &
T, FEXASFHS 0T H, KR 4 1 38 B8 ) FH 3R 2R A J2 Sel WY, 8 BB R R B8 (f4] 40 Shift., Ctrl, Alt
FHWJE DF iy, X FJ& DF KA, FEMMREZRLRETHT JTUSK—FTHEXT 8
AR 1AL BRI, 2 B H R FIR 8 MNRRERE., M X T )& Sel MY, 75 2L HI B4 ok %



ABHPHEAN TR RRENMEERIET ., XBEEXLT —4 6 FWHEA, HmxZn
[FBSA 6 @ iE T, EAEEEF BRI (LED R R ERE YIRS, Il KEF
BHUE BT/ REBUES . BT — LTI HE I LED Page (0x08), #id#k# LED
WX T 5 AT 1AL BOHE B, AL B E — A LED, F#& 43 514 Num Lock,
Caps Lock.Scroll Lock,Compose 1 Kana, X 3:/ThREERERS , X gk &b 1. T
DML s A R BT T UE N T 3 MIERE. B HHXESKESLHE.
XAE—A~ USB SRk & R it & 47 T

B ARIE LR R R, X HID iGERIA T ERHE ID DR EFREMHEBE, AR
J5 ¥ FEAE U Sfe 4 1 4R A5 F AR AT L AT DL T

4.9 TERAMRIDEERY USB & (A )

-|'I

Pl P 7 X)) B L A A JLIRE B AR BEAR BEZE — /1% & 1 [RI i S2 88 USB B AR A1 4%
D RE DA S e SE 8t . 4 P B B AT, 20 R AR T R R B S B

O HEH—/80,HEE PN HES R RS .

@ FEHMAED, — OSSR ERTIRE, 7 — D D L RAR D6 .

FEORTE— A S M — 5 m S sme 7. mrkQREFE R Ib—1F o AE
0 g 5, o B R [R] — AN e B T B AS [R) 4 O3, a0 250 8 FH AS [0 ) o 2,

AT H T O, WS S S IR AT R SC . 38 ) B A A AT L R E — R R R
R LLEAR 242N A A TR G050 2 8 5 4 A A2 B 8 A B Th BB SR 38 in R [R]
A ISR . BT B, 75 2 S8 38 4 0l o S B0 A0 BRUAR P A B B AT . [
i, AN HEA BT EMIN—/ )G ID. UK aREEHEMIER. i ID2HREmA
B S — AT, S A E IRk ID i IS T st A s 1D, M TR EREAE
it ID RS AR AR Z IS4 A sh¥g i — A4 1D 0 1 5 R e 78 & R 50 1 2
i, A —AMEH 0 G 1D, AR AR &4 A EHXNEN 0 iR 1D, B
RZEBHIw R L, RTXESTEREP A E X HID k& <iFa,

FEREID —22ZL A RS M BRENGE —FFHRARE ID, 4 do K4 P agit
FHRBHE NI ERERERETZZ2FINRKE,ZF—FIPAREID,F_FF T ARLEN
W&,

b TR R S R ) A R, R Tt R T A R — 2P ORI X N RS . ST AT T Y
USB # # & #il —y , it & & UsbKeyboardWithMouse., B T &N —H T , B D0 7E & &
FERFF BN — T =6 ID. X B =5, 7™ ID B 0x0003. 7 5 4 5 1 R A7 4
(B BB kIt USB) Z 7 A 19 USB 8 &7, % 45 )7 51 5 F 47 5 /i R A7 e R #2008 - 07 -

157, #568 3 FH Ay USB RUFRFR P A0 4z 2 3 38 A7 52 i 21 A< 52401 ) Hie 45 W5 R A7 0 B J R 5



MEFNFESHLHEHN— MRS ID WS H.RE ID 258 1 f 2GRE ID 0 B~ &
B, ANEE D . BRI fARFE T (B TR eim RS KR EE, T LLX hEj4A
W T KIS EEMAR)

//USB # & 15 B FF g X
[/ AR S AR A T BT ZE B AR A — B A B
code uint8 ReportDescriptor| | =

{

Jrrwerxerwxxwnxxxxwxxxx % XUSBEEIE TR AR ETE BT # % % X % % % X0 X X% X %X X %% X % %%/

/XS —A42 R (bType 2 14 B , & Wk 82 3% 8 5 11

0x05, 0x01, // USAGE_PAGE (Generic Desktop)
[/ R—A R (bType 24 2) %5 B, Ui IR FRIGE S Hig H T &
0x09, 0x06, // USAGE (Keyboard)

//Xfe—4FE 4 H (bType y 0, FF £ 5 . J5 HR B X 0x01 R R B G R—TIHES
/ /€ B R 7 Wi T PR P g A gk s S S T A A

Oxal, 0x01, // COLLECTION (Application)
/ /¥ 1D, 3% g CRERL AR AY ID O 1G4 ID 0 2R B AYD
0x85, 0x01, // Report ID (1)
/ /W Ah A8 W R A el A 4 o B R AF
[/ FHEXAFEFEHRCHARHEES . BRI HE S K
0xc0, // END_COLLECTION

JEEREXRXEXRF XXX X XXX XXX X% % XUSB FARTE AT IR SR FF ¥ ¥ X X XX XXX XXX XXX XX X% % %/

[/ X IE—A 4R (bType A 1) 7% B , ¥ #8 H i& 71 4% i 52 i Generic Desktop Page(0x01)

0x05, 0x01, // USAGE_PAGE (Generic Desktop)
/ /X Fe—A R (bType 2 2) 2% H , VLW 3% T R B9 BL A 4R & & A T AR
0x09, 0x02, // USAGE (Mouse)

[/ X Fe—E 4 H (bType 0, FFRE 5 HR B ZHE 0x01 XA ZEER—TIUHES
/ /€ WP TR A R T R R 8 R A S SR S TP E SRR

Oxal, 0x01, // COLLECTION (Application)
//Ht 4 ID, X B AR RS ID K 2
0x85, 0x02, //Report ID (2)

// M AL A W S BB A 4 R A
// Bl IOL FH 4 £ Ak SC PR
0xc0 // END_COLLECTION
)
11T 1117107177777 7 1 /s sbamaesese//////1/1/1/1111711117771/17



BTk R E B YGRS B REL T . BT A S A AR EERCE A R, Bt ax B o i
KEY1 ¥ # KEY2~KEYS I fE; 24 KEY1 #4E 08, KEY2~KEYS HIfEft &5 A; Y
KEY1 #FFit , KEY2~KEY8 HfE BAnf A . M HAEM A R  RR @B IEAR 8 M FEH K
b TR I 1 AT RS IDL AR S E v S 1K 9 FAT RS ID AR El, Y
FAAE BRARET , AR PR Fe SR B DL I & 4 F IR AT R 2N 1 = s 1D, A )5 38 i o a5
1% 5 RS 1D KRB, ATFHREZZEHT] 9 F %M., HILFE SendReport O R %L
¥ Buf UMK ESR N 9 F . HARSHENER, LRGN E ZF WG,
B SendReportO) BREACAS T -

/**-*-5(-*-)é-)é—-)é-****-)é-éé--3(-***é&%*-)é--)E--ii-**é&***-36*é(vééé&*****-56-56%*****%*****%*%*****%**

PR BT B8 « AR B0 % B 155 LR (8] 4% 5 ) PR

ANZH: T
iR I8l . G
& e

*******%%*****%*******%*')6*'}E'**éééé-)6*'3€-**é(-56*-)6****%*%***%*********%%***/

void SendReport(void)

{
//TEEGR IR 9 FHMERE (1 FAHE s 8 FHiE
[/ R E RA 4 F 0. E 17 ID, B3 5 FA L9 FWET

uint8 Buf[9]={0,0,0,0,0,0,0,0,0};

/ /T B R [0 AN, B DU B — AR R OR A T R
//B T 1D — T, BT L 3 4 5 A SR IO T TR AR AR

uint8 i= 3;

//BRATIH KEYL R e 45 AR i 7 4~ B2 5 £ 2 BB 38 2 Rl b 2 R

// 2% KEYL $Z R, A 7 64 AL T A L5 7 6 D) R R R 45 S ) A — A
// ¥4 KEYL RATF B A% 7 A5 BUbn 2 B , Dy g 53 5 O

/ /REY2 . Y65 ZE B8 s KEY3 . e hn £ 78 ; KEYA . 6hR |8 ; KEYS . Sekn F#2

//KEY6 : b 22 8 s KEY7 - AT Pl s KEYS « BUAR 41 8

/AR YRR (6] A 4 B 1 AL
if (KeyPress & KEY1) // SR KEYL 354, W 8 B 8 T ik
{
Buf[ 0] = 0x01; [/ —FA R D RS DR 1
if (KeyPress & KEY2) / /SR KEY2 $#%1E
{
Buf[1]| = 0x02; //KEY2 A7 Shift &

}
if (KeyPress & KEY3) // N KEY3 #%4E



}

{
Buf[ 1]| = 0x04;
}
if (KeyPress & KEY4)
{
Buf[ i] = 0x59;
LHF
}
if (KeyPress & KEY5)
{
Buf[ i] = 0x5A;
i+4+
}
if (KeyPress & KEY6)
{
Buf[ i ] = 0x5B;
i4+
}
if (KeyPress & KEY7)
{
Buf[ 1] = 0x39;
i+t
}
if(KeyPress & KEY8)
{
Buf[ i] = 0x53;
}

//KEY3 SN 7¢ Alt &

// IR REY4 $#24E

//KEYA R R7 /e a1 B
/BB T AL E

// iR REYS 3%

//KEYS B /NS 2
//PI#B AL E

// N5 KEY6 4

//REY6 A7/ NEESE 3
/BB AL E

// N5 REYT #% 4

//REYT 3 K/ /NG V) #e g
/[ IHE FALE

// N5 KEYS 3%

/ /REYS ¥ =7 /Nl 35 Th g V) 46

[/ E W T B e LR K E S 9 Y
D12WriteEndpointBuffer(3,9,Buf);

else

{

Buf[ 0 | = 0x02;
if (KeyDown & KEY2)
{

Buf[2] = - 10;

}
if (KeyDown & KEY3)
{

//REY1 ¥ATF , Fy Bl An T BE

//5—F W N 1D, BAnii i ID 4 2
// IR KEY2 £

//KEY2 N BARZERS  # — IR 3h 10 B

// R KEY3 #% T



Buf[2] = 10; //KEY3 R Bin A %%, — K 3h 10 DAL

j‘Lf(KeyDown & KEY4) // N5 KEY4 $# T

{Buf[ﬂ = - 10; //REY4 g b E#%, i — KB 3 10 B
if(KeyDown & KEY5) // R KEYS #% T

{Buf[ﬂ =10; //REY5 7 Bbs T #, % — KB 3h 10 1 Af
f‘Lf(KeyPress & KEY6) // IS KEY6 %4

{Buf]:1:| | = 0x01; //KEY6 Ay Bl br e it

}if(KeyPress & KEY7) // R REY7 # 4

{Buf]:1]| = 0x04; //KEYT Jg BlAs

}if(KeyPress & KEY8) // 5 KEYS $# 4

{Buf]:1:| | = 0x02; //KEY8 A [l br A5 it

}

[/ SRR E S S 1R WL KR 5
D12WriteEndpointBuffer(3,5,Buf);
}

EplInIsBusy =1; / /B B Y A AR R
/ /e 4375 Bk KeyUp Fll KeyDown

KeyUp = 0;

KeyDown = 0;

;
[707177777717771177//8nd of function///////]//////1/1111/11//11///

BB B AR AR B TR O B AR BT R T 1 TR RS ID. X B HE
T —AH i ey, AR LED 4T, JFRA LED REEL —F W LR TEL -F
e JF B —F WO D1, fEdm s 1 % AP A B b A8 ke e A R BT

/***é(-*-)6-)!—-)6**********%****—){-***-)6*****é&')6*****v){-%%%****%*%***%*%%****%**
PR KX D I < St L 1 R T Ak 2 e %

AHRSH L

B 5 . JC



% WX

***-3(--)('-******‘36*)('--)E-'}E-***%-)6*****éﬁ’-36********-)!—****'X-*-)E-****%******%*****%****/
void UsbEplOut(void)

uint8 Buf[2]; [/ FRARAF 2 719 oS i it 45 , % i LED
# ifdef DEBUGO

Prints("USB ¥ & 1 it bk, \r\n");

# endif

/ /3% Vi e R S AR A, R T R v 1 it A9 R T A L
D12ReadEndpointlLastStatus(2) ;

// M3 L 2R bR ] 2 T AR
D12ReadEndpointBuffer(2,2,Buf);

/ /5 B g 5L 2 v X
D12ClearBuffer();
[/EER SR AR MT 1 F I eHRsG D
[/ 1A R 10,0 2 A 0 LED RAE, AL 1 B, 3ROR LED 5%
//BATE B S A HRE ID A 1, BT DA A Bl ID 2/ A 1
if(Buf[0] == 0x01) //# ID O 1, BV A A g s R
{
LEDs = ~Buf[ 1 ];
}
}
/11771111171711177/1/]//End of function////////////1/1/11]1//1111/]]/

Fih R T TREHEFIN KEYL 2 a8 %A, fFH LEDS fEA#8 . X KEY1 &6,
LEDS f5% . X/AbH S B BU7E main bR E0H 2 W7 H2 58 1 D0 2 AT .

BB R P i, IF FRBIF IR BT SRR EMH M, FRRFHEFE S
AL SE LG AT DU A, B AT AR IR T . AN E4E KEY1 B, 3% 3 KEY2~KEYS5 ) i% e %
AR o (R sl 10 AT, X B A LB A E L2 s DI BE) . KEY6 A B
L8, KEY7 N8, KEYS ARG, ¥ T KEYS M iz Ag o th P BESR ., A5 #%1E
KEY1, X LEDS i iZ4% . Zaa gt NSRS . #% KEY7 ROZie7E K/ /NG FH& 2 [\ Ul e, #%
KEYS8 Wi BETE R /NS, / S S 2 A T4 . 2440 F R/ M DI BB R (LED1 5%2) ,KEY4.
KEY5.KEY6 Wi 5l e A ST 1.2.3. HEEEAER, X TE KEY2~KEYS # A FF B4R
BT AT BT KEY1, 75 W, 58 7T 58 < B0 42 Bl — B 4% A (945 o0 () 40 R 22 B — EL 9% 4
A —EHRES . XEEK KEYL REKAE, tV1# 2] 17 7 4 —FhDh 88 , b i 5425 77 HoAth
B, 22 38 BB 2 W WIS 1> 2 i 1 e S i R A

HEAEBEREEHESE,BEARZ T - 1MREMN 1B &, WE 4.9.1 i,

A LL4THF BUS Hound MR R KRB B XN BARFEEOCHR, A 4.9. 2 Fix. N



4.9.2 FH LIE X B AR RIR AR B “USB AMEFM A&7 AR, BoX EE
18 2 A [ B R FH B ok S B AY  (H R X SR SR R JB T — > HID 4%,
HID B & 1R AT 19 7087, AE © A — A Bobs L 48 & A — 68 2 00 FH 88 4 I8 i gt 2 70
3G I — A BAR B I — A R A . i B A A, — A HID B4 B0 ] LURE I E 2
i L AR B (A B T Bl — A4 & TD) , T S B E £ (AR i B 4 . TS FH A 45 11 #Y
ik SEB B P4 USB AR A B, N o8 B A DA LB AE— i s, X

£ wEERE
HHE BRER ZEFW  FEG

4 E0s
_:g; e ,ﬁ[ﬁT—-ﬁ\Hlnﬁﬁiﬁﬁj

R IHTD Keyhoard Device

ep ARNE 1017107 BBEE Microzoft BHEL FS/2 B

..... EFas
= @ AMEEEMAEE . ¥
e e AT A USB A5 NS

----- ﬁ USE AfESEAAEE
-, L AR RIER
= Eiﬁiﬁlﬁ =ifamt=y =
. J J HIl-compliant mouseﬁngdﬂ)ﬁusgﬁ%ﬁhWJ

J HID-compliant mouse
) ThinkFad UVltralav Peinting Dewice
+ EEF JL_FH$ SeiThIsE
+ H PIERISEACEE
4 REES

B 4.9.1 FEEFHESE

FER & M ik USB B 5% .

4.10

ZHIFH—A 5 DR R A B 5 R B T — A RS T BE B B A AR A 4 ) — b

a4

+
—

D' EE

m [1 9] Intel[H] ICH8 Family USB Universal Host Controller - 2830
[2I]] USB Root Hub
 [24) Generic USB Hub

#s (27) USB AR AR
% (28] HID Keyboard Device
i m'® [29) HID-compliant mouse

A i1 2%

B 4.9.2 HEFEW USB #E 7 BUS Hound g &I RPN E R

SRARLDBEERY USB & (7555 2)

B G 38 A XX A



Wit — AP Ok EH,

B 57 AR RS2 49 & il — 1y, 24 A UsbKeyboardWithMous ( Twolnterfaces) , B 4G % 1&
W R BRI =S ID 5, X B 0x0004, REEBRAERHENS B AXBEMHT
BN O, BT DL Z A& B bNumlInterfaces F Bt R 0x02, AR AN E O G, SN OLH -4
HID %%, XS M EOSTE M RGHIBAT, X B E R0 E # R A5 w4 — 4
1 KeyboardReportDescriptor, % — > MouseReportDescriptor, iX B #4245 1D H 52 21
DAZE WG, R T A4 Rk AR W s FRARES L, IR B T S f IR A 1D, {H 2% R
PR ID Wk 1, Z B AT DU T A — A4 4 1D, 2 i B B A 425 B T A [F) Y 42
HL, A ARARTT RN, MEFAFRTZE . REERERHMAMTES T HID #HAFF 1%
TR RFRKE., R H5% 3 2Zrh i USB RARSSH) b i it B R 2 4 B8 O iR
£ VHID #3855 g S AT EH B AR F MR ERMATESNRE. J& & 2k /82
BoAEO BB O #HRFTH binterfaceNumber FBh 0x01 (B HZM 0 FFUG 51, 56—
MEOMRSHE OB -AEOMNESHE D. BiTm—#, 2FEBRZE DS HID
R T RIERFFKE, 200 MouseReportDescriptor B BE . Vi il 1 78 B T A9 88 5% 5
B e 2l T, B PLax B R Bbm 482 00 1 2 05 FH o 0 25 48 B8 3 3 4 R 4 A9 bEndpointAd-
dress FB A 0x82, B I A v 2 2. I 2 R REK N 64 F57, B ME L wMaxPacketSize
FEBR Ox40CHAR R A L EBEHERR 16 e D), BEEFHABMFES N T LB AF,
IR EHAMNFESNERE., B TAESIIA K, X BA MR T, /T UUSEL
FAWEAG. B4.10.1 BEREEEGHN -T2 BRI RFX WAL EE G, 1
Ah BT BB —F 7= AR B R R DL RS
iR Y

F—AEROE DR

BE— L KHIDHERTT }
BAMLERHA BV O 8% A\ S H AR R
RS N s Amommiss s
BIABRONEOHIR T }i%ﬁ%%%ﬂ

SEIR B AL I L
(B %5 40)

B AN (T HIDR R AT FEO%s5 k1)
AN L M N R

E4.10.1 BEEAINEONEERRANESEHE
BLAEAR PIA- i 5 R AT AP RAT I Ry (B A 3B FALTE SR B2 RS WE 7 38 10 45 76 B0 3K B
WG R AT IE SRR A X B R A G X, R AERBNEOR, MAE windex XNF B, I/
R TR R RS WA ERN#E OS5 . WR windex & 0, P22 TFERE D 0 WiRRE
AR FT , Ak R (B0 28 19 4R 45 85 AR A7 KeyboardReportDescriptor; U5 windex & 1,38 4 #E
RO 1 SRR B I gtR B AR iR & 1 R fF MouseReportDescriptor, AR



JEIX B AME Y — A 8 24 B I Z I R R AR R Y L 3B (8] — A 0 K BE R BE A2 (S BR b, X Tk A
BB IR, B LR i A 0 H, RN B T — R iR. X B8 T /b4 B, BLi& [ — 4~ 0
KEER B . X IR R & R AT 1 b AR B A5 40 F -

case REPORT DESCRIPTOR: //#t & #i A%
# ifdef DEBUGO
Prints("ft &R AF. \r\n");
£ endif
/ /3R ERAR A 1R 4 I, windex R FF Y RIFR IO S
JOXBAWANED O o HRSHER,. 5O 1 LA B
switch(wIndex)
{
case 0: //RZEBHED 0 MR

pSendData = KeyboardReportDescriptor; / /7% BRI W B R TR A
SendLength = sizeof (KeyboardReportDescriptor); //f % iR [0 4 ¥ 32 K BF
break;

case 1; [/ RFEBNED 1 AIER

pSendData = MouseReportDescriptor; /G B RIER ﬁ% 7[3 Tﬁ% ﬁ'i' ﬁiﬁ:
SendLength = sizeof (MouseReportDescriptor) ; / /% B [A] A B K

break;

default : /) HA AR E RO IR B 0 K B EEA

SendLength = 0;
NeedZeroPacket = 1;
break;
}
[/HBER B F I RR R LR ERENTF RS
/ /AR R R 5L PR B IR 4 HOR [ SE B B A R i
if (wLength™ SendLength)
{

if(SendLength % DeviceDescriptor[ 7] == 0) /[ H. W G 2 B R B iE L
{
NeedZeroPacket = 1; // BRI 0 KB R AR A
}
}
else

{
SendLength = wLength;

}



/ /¥ B 5 i i EPO 1% [f]
UsbEpOSendData() ;
break;

X RE A L B R 4. 10 T —#E ] KEY1 RE#ThaE. (HERMIAH
F| SendReportO) BREH 2 H Wi & 35 (B FE R 5 » T 2 7E main PR BE AW KEYL B4R
LR E B Kk AR IR B R AR S . B K R 1 SendReport (O BR £ AL BG4,
B %2 3% 5 45 4 5 1Y PR 2 SendKeyboardReportO) #11 % 1% B AR 45 B BE %X SendMouseReport() ,

WEFERNE  KERPMREAHEE LA 1 T, M2 T wE 2. B4, Risifss
FIHRE 1D i 7, B FORAY 2 Bk T 1. 05 B4 A s s 1 A AL 38 5 3K, 36 m— 4> 4 A i 15, 2
AR & Ep2InlsBusy, 2418 v 8 B ARG , % B Wi 500 (Ep2InlsBusy = 1) , 2R J5 76§y A i
M2 PR T AR RIS E . 0B R AR B A AL B R 3 X Ep2InlsBusy E & MRk, &
fifEmm s WY, ETHERE. B TRAMHKSE ID K 1, X #4048 A K.
main PRECH X 5 B Y A DA R 6 Al o e, 2 v BT AL B A pR B AS An F

//KEYL FZAE IS, o 8 4 Th 88 , WA T, 2 Blbn Th e
if(KeyPress & KEY1)

{

OnLed8() ;

/AR R Y AR, 1 A B AL TR AT LR R R e
if (! EplInIsBusy)

{

KeyCanChange = 0; e Ak Enki]
if (KeyUp| | KeyDown) /MR EREEAG R
{
SendKeyboardReport() ; / /M5B ] g 4
}
KeyCanChange = 1; [/ VIR

}
}

else

{
Of fLed8() ;

/0 RV 5 2 g A B AR TR A I AT DLk R RHE

if (1 Ep2InIsBusy)

{
KeyCanChange = 0;
if (KeyUp| | KeyDown)
{

& A% 3 X2k ]
[/ R T E M kA



SendMouseReport() ; / /MR (A 4
;
KeyCanChange = 1; [/ ARV
}
}

/*-)é****%********%*%**%**‘****%*******%*'***********%%%%%***%*******%

PR A T) BE « AR B 45 B 15 D0 [ B A9 7 HY) BR AK

AOZSH T
iR [al . Jo
1 e

RS R R R R S R R R R R R R R R S R R E R R
void SendKeyboardReport(void)

{

[/ TG EIR B 9 FATHE R ZE b (1 F Ik ID st 8 it E)

uint8 Buf[9]={0,0,0,0,0,0,0,0,0};
/ /TR ER ] LA, BT DL BN — AR ok A X AT L
//H TS ID &S —F0, B DA 5 85 U0 T 4R AR

uint8 i=3;

//F KEY1 B8R dE £ R AR 1Y 7 A S 2 B 45 2 B 3 2 LA D) i
/ /4 KEYL $Z AR, 4% 7 A6 o S AL T BE . X 7 B A T BB BR B AL SC B ) — B

//RRIE AN () ) B i g A
Buf[ 0] = 0x01; [/F—FW AL ID,iE D1
if(KeyPress & KEY2) // N5 REY2 $#{%
{
Buf[1]] = 0x02; //KEY2 SR 72 Shift %
}
if(KeyPress & KEY3) / /N5 KEY3 3% {E
{
Buf[1]| = 0x04; //KEY3 A7 A1t %
}
if(KeyPress & KEY4) // UGN KEY4 $%{F
{
Buf[i] = 0x59; //KEY4 AR/ 1 B
i+t [/ PVBI T ALE
}
if(KeyPress & KEY5) / /N KEYS5 3% 4%
{
Buf[ i] = 0x5A; / /REY5 U5 /N 4 2 5

it ; / /B R B T AL B



}

if (KeyPress & KEY6) // 5 KEY6 #{E

{
Buf[ i] = 0x5B; //KEY6 R ¥ /N A 3 Bt
it / /U1 T AL '

}

if (KeyPress & KEY7) // U5 KEYT #% {F

{
Buf[ 1] = 0x39; //REYT K/ /NG ) it
it [/ U1 BT AL E

}

if (KeyPress & KEY8) / /N5 KEY8 3% {E

{
Buf[i] = 0x53; //KEY8 ¥ /N 4% T BE D) e

}
[/ AL T 1R R, KRBy 9

D12WriteEndpointBuffer(3,9,Buf);

EplInlsBusy = 1; /BB Y A 1 g AT AT R
/ /e 1475 Bk KeyUp F1 KeyDown

KeyUp = 0;

KeyDown = 0;

}
J1111171717771111177/1//Bnd of functien////////////1//11111/1111/111]/

/*******%*****%********%*%***%*%***%%%******%*%*%*%*%*%**********%

PR T BE < AR 9 4% B A7 D0 3R [7] BUAR 412 o 19 R 2

ARZH
iR Il . 3o
% WX

%**%*****%*56-)6*************%******%*-)6*-K'**-)(—-)6*%***%******%%*%*******/

void SendMouseReport(void)

{
//TEEIR I 5 FH MG FWMRE D B 4 FHMRE

uint8 Buf[5]={0,0,0,0,0};

// 24 KEY1 FATFET, Fél 4% 7 A8 RAbRTh ek , DI 2 51 A

//REY2 : JeHR £ %% s KEY3 : Job5 47 7% s KEY4 . Jehn L s KEYS . S T #

//REY6 ; BUbR 22 8 s KEYT . BUbR FP 4k s KEYS . AR £
//BERFE R R E W ARE . EE, AR D FR MR AR —EL

Buf[ 0] = 0x01; [/ B—FW hkE D, wE DK 1
if (KeyDown & KEY2) //InH REY2 $#% F



{
Buf[2] = —10; //REY2 g BARZERS , 1% — KA 3l 10 4L
}

if(KeyDown & KEY3) //inF REY3 #% F

{Buf[zj =10; //REY3 7 AR A 4%, 5 — R A8 3l 10 > AL
}if(KeyDown & KEY4) // N5 REY4 32 T

{Buf[3] = - 10; //KEY4 J BlAs B 8%, — kB3 10 4~
}if(KeyDown & KEY5) //hn 5% KEYS #% T

{Buf[Bj =10; //REYS A BAR T 4%, & — kB 3h 10 PR
:}'Lf(KeyPress & KEY6) / /N F KEY6 HefE

{Buf[l]| = 0x01; / /KEY6 A bR Fn 7

:}‘Lf(KeyPress & KEY7) // a5 REY7 3% &

{Buf[l]| = 0x04; //KEYT Ay B ¥ o it

:}'Lf(KeyPress & KEY8) / /0 S KEY8 % {¥

{Buf[l] | = 0x02; //KEY8 A B b5 F5 it

}

/PR AL o Y L 2 3R B

[/ MG T B e 2 R[] KR 5 T
D12WriteEndpointBuffer(5,5,Buf);

Ep2InIsBusy = 1; / /0 B Vi 2 B AT RS
//iC 15375 [ KeyUp i1 KeyDown

KeyUp = 0;

KeyDown = 0;

}
[1111171711171711117/1//Bnd of function////////////1/111/11//1//1/1//

/-)é--)é--)é-******%***********%%*%%**%-)é--)é-*'***-5(-*******%*****%*%%*****%******

PR BT BE - g L 2 B A v BT A B R %K
AOZH . T
iR Bl JC



% WX

***'*'**‘*****'X")é"?5‘**%***‘?ﬁ"****'*'5("*****'5("36')E")E"**'9("5("*'7!'************%**********/
void UsbEp2In(void)

{
# ifdef DEBUGO

Prints("USB ¥ i 2 ¥y A . \r\n");
T endif

/ /R B R RARARZS XK T BR v 5 2 H AR o A R L
D12ReadEndpointLastStatus(5) ;

/% 52 B AL TS RARES
Ep2InIsBusy = 0;

}
[1/1/1/1/1/1/11////1////End of £unction//////////]//11/1/1///1/1/1]]//

XHE MG B R gk, 3 T BB 2F T b 247, 8 & 7R & IR a4, in & 4. 10. 2 BR .
HAE |, X E—1 USB B Fi& % (USB Composite Device) , i1 & 4. 10. 3 fin. BESERHE D
USB AR2E AR . HZ MO W BT LSRRI MR Z A USB A E S 3
— B OCYARFTLER BB 5S4 1) .

RS W O ERER 4. 10 T8 & —FE.

i =Bt
-ﬁll?ﬁ“buusﬁ- Z T ERAFEIUSERREER ( WO )

i ROEEE  x

USE Composite Dewice

&5 .. it PYOZLSP ?E i

E4.10.2 EZWHEHE

S REEHE

HHE  RfEGR) EFW o

-= B FEs 2 =R
C s R

( i HID Keyboard Ilevn:e)
iz FRE 1017102 $BEE Microsoft B PS/2 B
= ) EFdE
SR ARTRAEE (EMTEAUSE AR 1&%
Ty namtﬁ;w—ﬂum
g UsE Aﬁ%%ﬂ'&ﬁ- !;]JDT_.AUSBE

.,; 0 L. NS es %
) RERE R RE

jHID compliant mouse

(USB [:um|:||:|51te Device),

: ( ) HID-compliant mouse:]

’LJ ThinkPad Mtra¥awv Pointing Dewice
o APy R OO SRS i Al OO

E4.10.3 ZEEHEE




HEBRSEHA, Wil T H 4 USB AK2=4 A 1% & CEPUE T /1 A A8 %) , [F] i 3R
B 7 —A HID Keyboard Device il —/> HID-compliant mouse &% . 74, 788 H 417 5
ey BN T —4 USB Composite Device )i %% .

MWAX LR ZEZ B XREEFEKYE? #d BUS Hound FJ i &SI ERATLIEH K. H
B 4.10. 48] 10, 2G4 R T — USB Composite Device, 2R 5 B A iZ & & 74 T B4 USB A
PR AR (R IRAT S IR G N4 0D, B 7E USB A K228 A% &4 314 i T HID Key-
board Device fl HID-compliant mouse X485 . FFif e iX $0 5 Z [A] YR R, X T USB LA S 5K
SRR AE BB, Hli— IR AR AE 2R ER TS Z L.

m > (19] Intel[R) ICH8 Family USB Universal Host Controller - 2830
~-m* (20) USB Root Hub

-~ [24] Generic USB Hub
= [27) USB Composite Device

(28) usB A R FERARE

%= [30] HID Keyhoard Device

(29) USB A FERARE

H % (31) HID-compliant mouse

E 4.10.4 Bus Hound TETHERIES

4.11 IR USB #HE

WER —MEHEAR USBEE, A NEEEAATSTE . BT .BR.8E5. —8 LN
(WWW) . — 8 &L MR (MAIL) IhRE . IR A X EE AL 72 HID H&kFE L
R, 8 —~ Consumer U1, i% U A5 &€ FH a6 5 AT LA SE 90 20 S A 5 8 IR T RE .

AL - NEEZHAGEY USBESE(FEERK. FER . TEH T F/IE
1B FTFF 1), [F B, 3B A 2R Ge 4% il 6 5] an L FF L5 4

W 4.9 T H T BUAS T e Y B AL AR S & W — 1y, Bt & A UsbMultimediaKeyboard, X B
R AR T RE 2 b, B B 2 LR DA e R e sl . BESE XA H B R R B S R A
) I 213 AR R WA RF UL BGR [R5 BRI AT . MR, N TR Ih iR &R, B F/E
B AR PR =5 ID 5 (X RRATAE AL, %R 0x0005) , 45 5 #8545
OB, ] G0 B 7 A AT R R AR K P B R Bt USB) 2 £ i fk USB 4 %7, 1% 25 ¥ 51 5 U,
“2008 - 08 — 15”7, HiI I Yaad » 47 B F R /7 2 v 3k B9, R et A7, (R B R H SRR S 8t R K i
T

e3P HID HiEEH A Consumer 1L, EIZ WL H, F — Consumer Control(0x01) i FF
;AR A B 388 48 FH A% a6 R AR PR i 25 4 R A v B FF 82 & 9 Mouse IR .

7 Consumer 7L 9, F w2 #A AR W HE ID, #l41 Volume(0xE0) , Volume Decrement
(0xEA)Z ., HH, Volume ) & ZEAE LCRPLE PR 6D B9, BT DL A AH XHE , ] LUAE



Y XP{H . 5 AR CHE B, 51 8RR F BRI, IEBGRR & AR 5 ) 4 XHEL A, 3R [ A9 B 2
HEME. M Volume Decrement,Volume Increment HHRZERJE RTC(HIA] H il &) 1, B
AR R R AR, M6 1 B, SRS IR — 8 0 B B B A ik X AN . B, G EA
£ ¥ & R Volume Increment (F fE$&F) B, @R Z AL (R FEN 1, 24 HF BB ST 0
R E— B RN 1R B AT Bl SRR — W B A sh 7, B 33 m
ik, ARGEMKEEEHSE FH Volume Increment Al Volume Decrement 52, &L/ &
1k (Play/Pause) # 1) HiE B K OSC, X FERYZE A H7EZR B 0 78 1 BkASE A fi A 4. 47
JF 1E i A AC Home(0x0223) , {HJZ SCRS o 45 H Y B 2K B Sel, dLik 2 57 i 4 8 8 b
1) 35 1 2 IR X — D MK ER LA 1 79 AR EEH AR EZ IDH, H
72 e PE 2 B, LB e M AE OSC 2Bk H vl DL, 575 4h, Mute (B 3) H it & —HE R, B AR
SCRY H LB A 2R B OOC, fH 2B 24E OSC KBk AT L, 7E Consumer JUH, B A TR
Z & A AT LR B OB p R R, BRI RN 2T A B H @ #8 S Y, A i H 38 7T Bt
AR—FE,

DL 2 B Pl 9 LA FH s

» AL Consumer Control Configuration(0x183) 8] LLFT 7 Windows Media Player;

» AL Email Reader(0x18A) ] LLIT IF A& 2K BB Y Outlook (B 1% J2: 58 % ) MAIL ) 5

» AL Calculator(0x192) Al LT FFiH 58 4% 5

» AL Local Machine Browser(0x194) ] DAFT F“3 i¢ B i ” (O % /= 8 &% - #Y My Com-

puter ) ;

» AC Search(0x221) A RA4T FF#8 R SO O (W % 288 5 Y Search ),

TR F R, X ID#ZE 2 F W, TS HRTZ R bSize 2R 2; NI A E A& H I
BT 8L R Ox0A, T BFH5 Y I 2 0x09. 7EE & 1D B 2R/ N 548 R F A5 7E 5L

ARG ¥% B AE Generic Desktop T H, X B T AN . R G ML (System Sleep,
0x82) Fl & 4t 1L (System Power Down,0x81) ,

Zead b A BT L B P R R SRR A

JRRRRER AR R KRN K XK %Rk R TR A B AN IR B TREE % K KKK XK KKK KKK KK XK AR

[/ X E—42 5 (bType & 1) %% B , #%$: Hi& 71 & Consumer Page (0x0C)

0x05, 0x0c, // USAGE_PAGE (Consumer Page)
/ /X F—A~ R (bType A 2) 5% B , Ud U145 T R AR L& T H - 454
0x09, 0x01, // USAGE (Consumer Control)

//EXR—AFE 4 H (bType K 0, FFHE S JFHR B 0x01 XN ZESE—THHES
/ /6 WP 5 A B T F P R R i e S P A
Oxal, 0x01, // COLLECTION (Rpplication)

//4R4% ID, X H g CH P EHRRE R ID K 2



0x85, 0x02, //Report ID (2)

[/XR—NREFE . RUH®ERNE &R

0x09, Oxea. // USAGE (Volume Decrement)
[/EXR—NRE&E., RWIHHEAEEERET

0x09, 0xe9, // USAGE (Volume Increment)
[/ RE—AJRTRAE . VLA S&

0x09, Oxe2, // USAGE (Mute)
[/XRE—A R E . WA HE R/ B

0x09, Oxcd, // USAGE (Play/Pause)

[/RXR—A R EEJR T 2 71 8HE bSize=2),

/ /U 3 AT I 5L (B B2 S s , BRI Le g 4% A vw 4

[/ AN R AR Z BB 7] IAE Consumer B R 2], K F AT DL 4R 2K i1k
/ /U0 SR N B A ) BB O B A B (R N A R A R [
[/ ORGS0 ik i 2R A sel LT

// BEZ FH B2 ek 18] Cli 45 o 4% 3 @ SR ) o B 24 & 2 4F osC ok s w] LA
/ /& Windows X 3t 3 #5 3X Fh 77 =0

/ /7N 38 A ) A G A R T AT L A R A T =R R [E] W 7

[/ EEH A LUAIAE A X R R - 2w EREFERT
/IR A — R E ST — DT B FEE/DNREH T

0x0a, 0x23, 0x02, //USAGE (AC Home(0x0223))

/X R—AA R a U R [ B B2 B E B/ O
/ /B8 D 3 B R R 3R s — A B 3 I e/ R 0, B ROl 1

0x15, 0x00, // LOGICAL MINIMUM (0)
[/XE—raRFEE . UHEEER KN 1

0x25, 0x01, // LOGICAL MAXIMUM (1)
[/XR—PeRm&E, AR RN 5 (BPRTE /K 5 4~ HiE)
0x95, 0x05, // REPORT_COUNT (5)
[/EXR—NaRmEE . UHENREENKER 1AL

0x75, 0x01, // REPORT SIZE (1)

[/ FEFE YA 5 D KER 1A% B R R B i TE 8 RS2 R 4 B BT SO
[/ FARAE A% A o J& ¥ :Data,Var \Abs, Data 378X L4 4 7T LI 22 5,

/ /Var 7R X L5 B M 1 B R R — NS L. Abs ROR4EXTE

[/ SE LAY G R — DR AL 0 FoR FERER,

[/ AR AL 1 FORFRRT =B 2 RORNEFITR,

/56 WA AR AL 3 KRB/ 45, 50 LA R AL 4 KR 4T IF M 5T

0x81, 0x02, // INPUT (Data,Var,Abs)



[/ X =A%, EH & T A% iE 5 Generic Desktop Page(0x01)

0x05, 0x01, // USAGE PAGE (Generic Desktop)
[/ R—ARHERF B UL & RE L

0x09, 0x82, // USAGE (System Sleep)

[/ E— R ER & B . Ul H i A R 58RI

0x09, 0x81, // USAGE (System Power Down)
[/ZX—PaR&EE AR KERN 1L

0x75, 0x01, ik REPORT SIZE (1)

[/ —2R%& B, UK EON 2 4

0x95, 0x02, // REPORT COUNT (2)

[/ER—ADFFE WA 2 DKEN 1 ALAEE B 8o K B il P~ 2R & BT E SO
//HRAE A% A J& 1 H :Data,Var ,Abs

/ /Data RN X LR 4 A] L2 B, Var 278 X SRR 2 A, B R AR — BB, Abs KR4 H
/xR E LR G R B — MBI RN R, B AR R R R 5L

0x81, 0x02, // INPUT (Data,Var,Abs)

/)X RE—Nem&E UL BRE R R 14
0x95, 0x01, // REPORT COUNT (1)

[/ fE—AaRmaA R, A BRI 1AL
0x75, 0x01, // REPORT_SIZE (1)

[/ER—ANEFB WAN HETEE 2R BT, KER 1ALBES 14

//E R JE Pk O H B (B [B] R 288 — B2 0)
[/REA R TEFF—AFWEEAE T 7 460D MRS — 835 m e, Br bl e 3A LR &

0x81, 0x03, // INPUT (Cnst,Var,Abs)
/XA FE L& EH KR CHBEAES
0xc0 // END_COLLECTION

Jrxrxxxexxxxwexxxxwxxxx xHPEH TSI E G % %% % %% % %% %% % %% %%/

TR AN —F 3 ID. kb A& /R A5 09 SC, AT HE & [ i 4 A
HEA 1 F ., Hd 6 o W F BRI, A7 1 5P AR T, 60 2 X E ] L AL 3 KR
/A 1k AL 4 XERIFT IR T L A7 5 X RGERFHL A7 6 XTI RGE KA 7 HE & 0.
& B UGR [ 45 PR SendReport O , 338 48 4% T BB #5380 A28 B & 2% Bbs #0551
T o e B 2 26 FH P A B A AR L ARAS AR
else //KEYL #ATFF . FH P 0 1 &
{

Buf[ 0] = 0x02; J/E—FH e D, PR EEHRE DA 2
if (KeyDown & KEY2) // iR kEY2 #F



{
Buf[1]| = 0x01;
}
if (KeyDown & KEY3)
{
Buf[ 1]| = 0x02;
}
if (KeyDown & KEY4)
{
Buf[ 1]| = 0x04;
}
if (KeyDown & KEY5)
{
Buf[ 1] = 0x08;
}
if (KeyPress & KEY6)
{
Buf[1]| = 0x10;
}
if (KeyPress & KEY7)
{
Buf[ 1]| = 0x20;
}
if (KeyPress & KEY8)
{
Buf[1]| = 0x40;
}

[/ T e 1R L RN 3

//REY2 5 B A%

// IR KEY3 #

//KEY3 JyF BT

// I KEY4 32T

//REY4 Fy 5 TF K%

// 5 KEYS # T

//KEYS A& hk /45 1k

//dn 5 KEY6 2 4E

//KEY6 A1 ¥T I M 51

// MR KEYT 2 4%

//REYT H & Gl

// N5 KEYS ¥

/ /KEY8 }j % Gt KAl

D12WriteEndpointBuffer(3,2,Buf);

}

B TGP, I T RAIZEIRP LS R H X IERE . SRR P L3585,
SUAT LA I Z Z R T . DRSS T AR/ IS & 3% 6 B br . 37 F 8 8 35 500
WHE, SRIGTE KEYL A FHRIEMN T 4% T KEY2 Af UIRRE & & ,.3% F KEY3 r] IR T & &,
WRIZEARH AT DL A SRS A R F % T KEY4 Vi SRS (EREEFE TR

T UETEY/NAD 3T I Windows Media Player (R SFEARE: R A AC Home FH &ML AL Con-
sumer Control Configuration & A AF AT LI KEY6 # HZITHE 7). BET T T
W (EAEE B R £ LT T80 7 2 S8 o “ Bl B # & 7w , B AT -3l , R E 4%
KEY5 ##,F & & e % H 36 i/ 8157 Fidg KEY6 8, Bk W 1E & BT T (i i 2 1l Pl



WG, A BRI W R K, )7 /NS KEY7 #1 KEYS T,KEY7 2ibRi R
G AREHURZS B9, KEYS W LR T EAL LA . 33X P44 A 1E FH 38 BRZE H R 28 20 H
MR EAR K., TEREME A EG S, SRR P R B, ARG S RaERirEr”
AT, SRR, SRR T L ZE A AN IR W HE, B A T
P, Y5 9 B0 0 B IR B B A R T, 7R X AR AHOCIE RS L R T KEY7 5 KEYS BE & AT HH %
EVE. X KEY1 4% T, D e R A id s A 2 — R

XA 2 P AR 35 T8 SR HE U BT Y L T AR H © B0 B 0 R BE R JLAS DD RB A , B TG i 2 4k
Gk S B TE Z2 (9 Th B 5 B AR 7 LASO USB Z04h @ 48 i HEER I — > — b B 20 4h i
Pk DA R A G AR B AT S B . (o G 9 3 #5 2%  °T DA SC B RAR 7% 30 B L4
R R E TR

HERBEREREEHABPRBENL AT R SEHE, BT HEE L ANR2ERARE”, 1] L
BRI T — AR EMPAN A A RS (— W USB HID AR ARE”, 75—
A RLEE HID tRdER R P EHiR 4 il 4. 11,1 fia. RIBRTE A AR, BATEH
T—M OB AMNZRA —A USB %4, ARG TR IR & b= A48 S S5 45 DA B P il
W4 . Eid Bus Hound H Y% &5 27T IR IEX AL, WA 4.11. 2 fioR . IRA R A“HF
A HID FrfER H PG &7 Wl EAEFRMARES TR? XRE—-RSERBEEM
B IIHARREMNZHEBMBERER.

S RHEHRE

EHE IRtEA EFQ BRI
& 2

B :i; %E% Af‘ﬁﬁiﬁﬁwwﬁéﬁ]
iz HID Keyboard Dewice

G fEHE 1017102 BBEE Micresoft B84 PS/2 IR

- BTes

o a ABERAEE Trigtuse A SRS

- fEE UsE ABTEHARE

 Pa s ABPRAGE —
e N R s —— BTTEE A PR
© O EE. MRS

T BiEWETSiRReD R

Ed4.11.1 ZEEHESE

m . (19] Intel(R) ICH8 Family USB Universal Host Controller - 2830
.M [20) USB Root Hub
-~ [25] Generic USB Hub

| L.m@s (28)USB ABEWMARE
.. @ % [29] HID Keyboard Device
- s (30) {F & HID HFRHPEHRE

Bl 4.11.2 Bus Hound E & RPBRHEEXER



4.12 XREINE

AP E SRS PR B S R B EENA T HID #5158 5 5 & DL %
HID Hi&#%. HID H@&RERI HID &N +4EZE, B T#HE, ’&iF—4 HID & &1
WEHARFFRBES T, BB I BB LR, 7T E http: //www. usb. org 22 #
—/ HID 45 #3847 4= i T B FH & ar DU 5 8 P i 38 o — RS AR, HR
XA R EARTE IR T SRR UL & HID H@g 25 . AN, XML ARIE
B R — S B B (Bl EEAE R HE TFES EMEFES . AFHEEAE
BCAH L Y ECHE DT 47 8 3R B4 2% B AT St LA K 45 & 1D 5 B i I]



Faxany =r

= ==
FHFBENXHEY USB HID %%

WG TR E N, AEHEAEHR HID R&., SR ERNFKE, A& HID
BERMASHEXH, RN, ERRIRENRAERE. 7€ Windows TR RE X &M
WREBERGEM S, NHERF LR EEV XL RLNRARFE . mMHS EE XK HID &%
%, Windows #1ER G H HIEASVIREA]. 7€ Windows BAERG T, HlF T HID B4 HY 3K
HEF WM EFH ARSI . Nid, HID 54t A HE A 86k 30 &5 R
AE P o DT 4 1 % i . T X BT A% i 9 %) s I T IR A /DN R — A i (B D, R T
HID & #EEZ 3 TR . T -8 a8 Nge (BlmiEEH A LED B/R, £ FE — i
N RIS R RAE AP B EXH HID & EMREER,

5.1 MyUsbHid T1289&31

AERFHES 4 T USBEMRERF LTk, HA USBEEAFEA HID %4,
TE USB $# & 1 Hfl b, RE#H 7D &8 WA S5 G E RS 4 & 0 & BP AT S2 3, X 78
i U8 R h AR P B JF & AR Bp AT SE B,

¥ USB # &% F UsbKeyboard & #l—1y . %4 & MyUsbHid,

5.2 HRFEIMBH

B EB WM EREHRA T M ID 5 (idProduct F B , 3% B 24 N4 SL 6 #2F , BL
0x0006, HRELBEWNACE R AL S TR O AR, B HE XK HID B& A H 72
FH L, % blnterfaceSubClass ZZ Bt Fil blnterfaceProtocol #ik A 0. REB =M FEME L H
“CPE B kBt USBYZ I H & X ) USB HID % &7, & & ¥ 3] 5 M h“2008 - 07 - 197, X
LR BRI LA S BT AR Rk — i MR B .

Wi A5 AR FF I N AR A R B0 0x00 ., 763538 52 T 5T (Generic Desktop Page) H1,
& IDE 0x00 BARE X, WREHZHBERFES BAREUASHE LUERERS
B TR T — N A LR HID 345, X BIRATYe & 8 =715 A i A 41 25 Fn i i1



TR ER/AMER 0, RN 255, AT IR E LM 1 3] 8 IE, EFX
BRI AR EAM, AP AT LA CRE . BIIBRASLE F , g AR B — 5 R 8 4
AR 5 B0 5E 150 R B BB G — R B 39 28 B Count, 8 & 3K — IR
BRI 1. T R SR — A R A | 8 A LED MRS, 5 545 (AE 0 i) A
oK1 BRI A 4R B Count, HAl 77 R Al . BB B4R R AU A

//USB & i iR 4 i) 7€ X
code uint8 ReportDescriptor| | =
{
/BRI IR — 7 O IR & B BT, BT A A% 3 .
//D7~D4;bTag, D3~D2:bType;D1~D0:bSize
/AR 3 3 B4~ Ik B R
/ /X Fe—A~4xJ7) (bType A 1) 4% B » B I & 51 3% 4 % i 52 T Generic Desktop Page
//JETHER 1 F 4 HE (bSize H L, JFHAFWEEA TR T, B S HRHE bSize R H| Wy
0x05, 0x01, // USAGE_PAGE (Generic Desktop)
/X R—A AR (bType g 2) £ B, & k4 0x00, 7858 50 0 1, 2% FH ik 2 ok XY, do = 4
[/ ERERITRE B AREHEASLE LB ERE R &S, AT T — 4P A & X9 HID &
0x09, 0x00, // USAGE (0)
[/ERE—FE 4% EH (bType K 0O, FFES FEBHENE 0x01 R ZEGR T HESR
/ /6 WP i A A T F P OR A E e OO P B SE
Oxal, 0x01, // COLLECTION (Rpplication)
//EXRE—ANR%FE UL ERER/NMERN 0
0x15, 0x00, // LOGICAL MINIMUM (0)

/X R—Aa R4 H UL 2 8 B KB 255
0x25, Oxff, // LOGICAL MAXIMUM (255)

[/X AR E VA IS E/NMER 1
0x19, 0x01, // USAGE_MINIMUM (1)

[/ XRE—DREE&EH AR BN RKRKERN 8
0x29, 0x08, // USAGE MAXIMUM (8)

[/ERE—NEREFH, AR RN 8 1
0x95, 0x08, // REPORT COUNT (8)

[/ X RE—Aa)RskE RN BRI K B 8 A, B 1 57

0x75, 0x08, // REPORT SIZE (8)

J/XR—ANEEERHAE 8 NMKEN 8 7 i B HE I AE R i A
0x81, 0x02, // INPUT (Data,Var,Abs)

[/ R—A R E UL & R /MEY 1



0x19, 0x01, // USBGE_MINTMUM (1)

[/XR—NRE&E U HIEN & KER 8
0x29, 0x08, // USAGE_MAXIMUM (8)

[/ XE—ANFEEE., EXRHBEEGFW , EEMENLRKFZE)
0x91, 0x02, // OUTPUT (Data,Var,Abs)

//FHEXAFE & H AR BIE £ S . bSize K 0, B L5 M X H2
0xc0 // END_COLLECTION
)3
LTI 1177177171 R pEse.e//////1/71171711117117117717

RS R R B e S, IRATHGER Bl i A RS BRA 8 F. MG wAE
8F W, ETX 8 FHHWBEL T2, MAHHFHERRET .

5.3 IRSHISEI

TE R LM AE R AL b, B X AR Count 1 1. ARJA ¥ 8 MZEMEBEAS AR AR
F—F1 K Count(4 FO B EABRENE _ERFRLT T, &Gk 8 FIHREE AT
Wi 1o, AR AL BRACAS A F

/"?5**é(-**-)E*-)G'K-********-!(-é(-*****-!6*%****-!(-*éé*-)é****v){-*%********%**%**%*****%*

PR BT BE - AR B 4% B 155 L3R [B1] 4% Y PR

AHRSH R
iR I8l . G
&= X

**%*****%**%****%%***********%%%****%%******%*****%*******%******/
void SendReport(void)

{

// AR 8 F GG . AN, LA 5 7
uint8 Buf[8]={0,0,0,0,0,0,0,0};

/ /B Rk — U HAE W Count 340 1

Count ++ ;

//BBEAREMREEERAMRE, XEH 8 MEENEIUBES —FT
Buf[ 0] = KeyPress;

//HHE Count EIZ BEMEHE _RIEHFW

Buf[ 1] = (Count&0xFF) ; [/ BARTFEN

Buf[ 2] = ((Count™>>8) &0xFF) ; [/ RAEFA
Buf[ 3] = ((Count™>">16) &0xFF) ; [/ R EFT



Buf[4] = ((Count™>>24) &0xFF) ; [/ B

[/REWEEE T E SR 1R R, KEH 8 FH
D12WriteEndpointBuffer(3,8,Buf);

EplInIsBusy=1; / /B B i AR R
/ /e 1475 Bk KeyUp #1 KeyDown
KeyUp = 0;
KeyDown = 0;
}

/17717111771711/1///1///Bnd of function////////////1////1/////1/1/1//

P23 1 P T AL B RR R L B T RS A SCAL B, SRR P X O 1 T, X
By 8 AT, IRl IS v a5 1 A i G b, B 8 Y. S —F AT ThBE M #EH] LED, X A
Mgl 55 8 AR 0 fH R B 22 TR Count BIME ., BEUS BIACAANT .

/******%**********-!(-é(-**-)E-****%%***é{-*%******%*%*****%**%**%**%*****%*

PR D B - S L 1 A R T Ak 2 o

AOZSH L
iR I8l . G
%  E.E

******‘*%%*************%**'****%********************%*************%/
void UsbEplOut(void)

uint8 Buf[8]; /[ RIRARAF 8 7719 B B HH i &
# ifdef DEBUGO

Prints("USB % & 1 #y i . \r\n");
# endif

/ /e 25 AR A B TS A 10 0 o A A
D12ReadEndpointLastStatus(2) ;

// WS 1 g e 2 e 1] 8 Y R e

D12ReadEndpointBuffer(2,8,Buf);

/ /18 B i 5 8% e IX
D12ClearBuffer();

/ /% RS — F A O LED R, FAL K 1 B, 38R LED 2
LEDs = ~Buf[ 0];

[/ AR E R A R o L I BR R 2T BUER Count
if(Buf[1]! =0)
{



Count = 0;
;
}
[7777777777717771/177/8nd of function////////////11//11711/1///11]]/

ZF P A X USB HID & WA BB R ZE R T . REHEFE TR, IFTRIEY
Ry EfT. LR ESF. AREEHEST . BRAAKEHARE”, TEHHE T —1
“USB-compliant device” fl—4~“USB A k28 A X4, tn&l 5. 3. 1 Fim,

“USB-compliant device” & iy “USB A A& 224 A B 87 7= £ B, X AN 26 R BRIR AT A0 m )
USB R#r.USB ## 5“USB AKEZM ARE"ZRM KR -, WRTE USB #EEH, KT
THEA“USB Ak A&7 i 8l G #aR AN AR T GBI sh B P T LT XD
e RN HES HEECH 0 5 OxFF. A EMAF = AL ET  MEGX B —F. AR T
—~“USB-compliant device”, SZIX D)8 i i 9K 3 2 77 Al L2 72 “USB A K A 2
WA Z T GXAE R YR IR BN a4 2 2k UR IR 3l o AH B M, 388 L2 iR K B AR B AR Y ,
BT “USB AR #4 A 487 USB BRI B F 28 T, 27 a7 F M.

© @ EfeE

=-a ' A EFTERIHIDR 2
- g HID-compliant device{l—, \ﬁﬁgﬁﬁﬁﬁﬁiﬁa@
| F » % )

8 USE A AFFRA GRS
. 8 USE A FFHARE
+ @, FE. MR

B 531 EEBEHEBPRENIZE

5.4 NHEAFPBEENXHEY USB HID {2&8%i5|0]

2 iR HID ix &, L4 1 R HID i &5 MRS 2P 4T3 iE . 78 Windows #AE RS I 58
T B R AR R SO A, BT XA R A, IR EAE R IR AN EE(REED
2. BERIFEEN KL, BEMHH GUID k&K,

e & LR, Windows 22 2% 4% F1 5K 3h F2 7 17 57 B A B A9 1 & 5 4 Y GUID B R i
K, IFEABGEMES, XH#EST GUID BT BIXT N x4, #lan, HID &K # 03 GUID
7= {4D1E55B2-F16F-11CF-88CB-001111000030} ., fHE X MEEAFR MW RS T HIF & A —
BE L BT AFE AR Fp o R B XA~ GUID, i 24—~ APT slECRIKEUE . L RGEH T
A HID K1 & #5256 5k, ARG K2 B 10 VID.PID ML R & A S, F A2 B 6 %
B WRE AT DI R &EH#HITHEMEBRET .



5.5 A8 HID 18 & 0BT A ZI8V A8 <R

AR VC++ 6.0 FF & , £ HAth - A& #8355 (il 40 VB, Delphi £6) FF & /& 28
LB, AR 2 V8 FH— 28 APT pRER. T 43 34 @0 sl HID 5 2% i 75 224 AR — 22 pR 250, X 25 bR
B JR A AT LLE MSDN H 28 38, 38 76 W E 48 2R ) 40 http: //www. hszxex. en.

5.5.1 3REX HID 12 &8Y#EZ0O3E GUID BYRE

void _ stdcall HidD GetHidGuid(OUT LPGUID HidGuid) ;

8 FHZ SR AT LA 3R HID % %5 (4% 0 28 GUID (Interface class GUID), H e ,0UT &
A2 B 2 5 S AR SR T 0 ) 3, U A S 5 R FH R B2 OBE 1Y) s LPGUID 238 In] GUID 4%
PR 38 B2 3, K K 2 80 HidGuid 3t & — GUID 45# &35 4. GUID & —1~ 128 i1 (16
FHDBEEE 43 A F W) B S AR ORI A7, A4 vl LS F R T GUID 25+ (K 1
E X,

5.5.2 RENEBEXRNMBRSBERESHRH

HDEVINFO SetupDiGetClassDevs(const GUID * ClassGuid,
PCTSTR Enumerator,
HWND hwndParent,
DWORD Flags) ;

W Z R R EIH ClassGuid 8 E TR & —MERE SN, HERESMH
e Z )5, %58 H BB SetupDiDestroyDevicelnfoList() 22448 .

A B2 ClassGuid Bl 2248 2 Ui 8 i & 4528 89 GUID, A DL 2 & 453 02X GUID(De-
vice Interface class GUID) , t A] DA% 22K GUID(Setup class GUID), XFFF GUID F 41+
2R WE 7 B 2 GUID g2 i 3K 3h 2 77 7 53 i i i) GUID, il 4n | 1@ 19 AR 4~ HID % %%
# GUID A {4D1E55B2-F16F-11CF-88CB-001111000030} , % GUID ¥ i BL7E & S8 iE Mt # b
B HKEY LOCAL_ MACHINE\SYSTEMN\ CurrentControlSet\ Control\ DeviceClasses
T. #OEXGUID TARLLEINZS . BEMBRSNBEECGERZEDOL)., MEXERE
GUID W B2FE % &L 30, H Windows A AFUIMBNEM F ., @5 LEIFNLZEIKI
inf SCHFHPIRBUX AN %2528 GUID, fil an 4¢3 HID % & 1Y inf SCAF & Windows/inf SCF3& F 1)
input. inf, T & 7 LL £ F] ClassGuid = {745a17a0-74d3-11d0-b6fe-00a0c90f57da} » X i 18 &
T HID %4 12 3525 GUID K {745A17A0-74D3-11D0-B6FE-00A0C90F57DA } . ¢ 4% 1 &
K GUID HBLAE M %9 HKEY _LOCAL _MACHINE\ SYSTEM\ CurrentControlSet\
Control\Class FH# T, 58 035 GUID £, %33 GUID T WA G LLE T WIS, AilX



HEMBFEERRN. B0 EEMEN HKEY_LOCAL_MACHINE\SYSTEM\ CurrentCon-
trolSet\Enum F8# F , B A& /72, £ 7K T Al AR BB A48, Bl % T ig %
AL 3K GUID, WRERXP GUID BIRA LER, R RAFEE T 8 F SRR3R
W& H AR — & O 2 GUID %328 GUID @ & AR A, B4 SetupDiGet-
ClassDevs O BRECRE B, A ik B AR GUID B2 OKH R BZHER . XHEEF—T35
Flags BT ML 4 3352, Bl DIGCF_DEVICEINTERFACE #rak. 447 4 BE N 0 B, $8 2
i F 22382 GUID; X407 4 BIE R 1 B, 48 E M FH 3 02K GUID. B4 Flags id A H AL Hx
BLEFAILLH O EBZRABUN T B, AL F T 2B E M — 45 & & DIGCF_PRES-
ENT,EJ& Flags W07 1. X447 14 1 B, %R RI1ZH B L& ENRE, BN 22 %R
AR

A OZ% Enumerator 2 0] $£/1Y, 24 H{E & NULL B} B R e & BB IR E —
MR PaP B FH 74, NBRHEE.

24 hwndParent 4% 0§ A)44 , 7T L35 2 & NULL,

3% R B0 5 s, 655 18] INVALID. HANDLE VALUE, # H GetLastError Q) i %k
AT DAAK B MO I A

5.5.3 MNRSBEBERESPRE—TIREZEOESREIRE

BOOL SetupDiEnumDevicelInterfaces (HDEVINFO DevicelnfoSet,
PSP_DEVINFO DATA DeviceInfoData,
const GUID * InterfaceClassGuid,
DWORD MemberIndex,
PSP_DEVICE_INTERFACE DATA DevicelnterfaceData) ;

FHZRBEATDNEFSFEEE ST RRENRSEZEOGFE . xRk E0H R i, & 1]
A& 0 E , 2498 FH 2 W Bt (5] an 4 22 B9 IR A FETE) B4R [B] 0 fH .,

A A Z% DevicelnfoSet & — MR &FBEA B, AT LI 5.5. 2 /N A4 1) Setup-
DiGetClassDevs O BREURIRHL .

A A B3 DevicelnfoData & —~ SP_DEVINFO_DATA % i 45 # /& 75 & , 7 L 3 58 i
RIFENREEWFE . RSN, EH NULL RRAFHIZSE.

A O 2% InterfaceClassGuid & — 38 MR & 025 GUID #3584t .

A B Z%3 Memberlndex B# A B &, EHRERBMEZFEEEGTEMNFENEEZFLR.
0 RARFE—NRH 1 FRE DRSS, U EHE, M EE LIRS BEN, KRB SR
B0, BRI, B GetLastErrorO RECE SR8 — M EA E 25 H 0 H 8580 .
ERROR_NO MORE ITEMS,

A OZ% DevicelnterfaceData 7&—7~ SP_ DEVICE _INTERFACE _DATA #4514k, H



RHEMCFHEE . 7RO Z A 050 B B A RS AR Y cbSize 1R B 1% 454 1K Y
K.

5.5.4 REEERSEOFHESHRE

BOOL SetupDiGetDeviceInterfaceDetail(
HDEVINFO DevicelInfoSet,
PSP_DEVICE_INTERFACE DATA DevicelnterfaceData,
PSP DEVICE INTERFACE DETAIL_DATA DeviceInterfaceDetailData,
DWORD DevicelnterfaceDetailDataSize,
PDWORD RequiredSize,
PSP_DEVINFO DATA DeviceInfoData) ;

T ZRE AT DR — M RSO FEAGE . Al &N BAEREEOZL) . K
B 823 B EE 0 {8, 18 FH 4 Wt [|] 0,

A A Z%X DevicelnfoSet 21X &5 BHE G AN,

A A 2% DevicelnterfaceData J& PR 77 1% & 15 B W 45 #4944 , v] LLAE FH A1 4 49 1 pR 2L Set-
upDiEnumDevicelnterfaces ) 2R IR HX ,

AH Z % DevicelnterfaceDetailData #& — 1~ PSP_DEVICE _ INTERFACE _DETAIL _
DATAR S5 ATE 6, AR &4 D IR A{E R . X4 IR B 5 22 B DevicePath H1 3L
TRAEE FIR AT & W B8 AR (BUE W e &4 0 ) T & 19 API B4L CreateFile 7] LU
ESHORATTE € W% . TR RBUZ AT W Z W) IR A% 5 R b 5 1 51 A8 B cbSize i1
SRR DN GE R A EHE 5 T R R B R Z X R/ . S8R L NULL, b
DevicelnterfaceDetailDataSize ZE LI 0,

A0 ZE DevicelnterfaceDetailDataSize & DevicelnterfaceDetailData 2% i [X 1) K /N, 24
PAE L 5 B T 2 1 715 B s R 00 FH 2R K, 3R BT O,

A HZ%5( RequiredSize 2 — M E ML R M B, BT BHRRAEZSEORARGE
SRR X KN, ZS BRI R .

A HZ%4( DevicelnfoData s& — 1 FI R WUZE O Fr E RS WIS B WS WATEH . %
SRR AR (E A NULL #RiZSBE IR .

W TER B A TS B A X R IR . 58— N T R BUR A iR & TR 405 B
TR XK JE, X% B 24 DevicelnterfaceDetailData & NULL, 24X Devicelnterface-
DetailDataSize A4 0, [f] i 42—~ FH s £ e 5745 808 3 1 48 1 RequiredSize. X oA XU &
VAR W, W GetLastError O BRBCH SR — N8 b OB B 85 IRAAS . A i &% B 75
B 0P X K/NG A B RequiredSize Frfg m A, 25 R 7 279580 L HiE —
AN G2 oh AR R & 4 O TR AE B AR, JF I B S5 MK cbSize 1§ 51 B % 45 14 14
IR . SR 5 TR I R R, K 2 81 DevicelnterfaceDetailData 1% 8 2 2% ft X 9 5 Hu ik , T



DevicelnterfaceDetailDataSize M| 4712 28 i X B9 K/, B 8EA 75 2 2% RequiredSize T,
¥ B8N NULL,

5.5.5 FIFE&RBIRHE

HANDLE CreateFile(LPCTSTR lpFileName,
DWORD dwDesiredAccess,
DWORD dwShareMode,
LPSECURITY ATTRIBUTES lpSecurityAttributes,
DWORD dwCreationDisposition,
DWORD dwFlagsAndAttributes,
HANDLE hTemplateFile) ;

VR 2 R AT DAAT T 46 28 B % - 91 3R 8] — N8 1] 2% 13 2 1 ) 4

A O S8 IpFileName J&—AN48 [0 ZHT FF B 15 2% 10 42 FR (Bl MY S0 428D B 2 495 i o o 2R
B & PRI BT AR B35 & 1 s 4

A OS5 dwDesiredAccess 38 ViR A =0, o] LR Rt R 512/ 5 F X, ] LIk
BRI/ BHEAIE(NULL) , XA I A Ti 0] 45, (B2 7] IR B & W E . #n USB &
br USB #8545 R HE R G M & 5 &, B B 52/ 5 7 U e 4T FF SO L (B2 R %
BRI/ BERAE R4 0T LUK B3 5% 20 % 25 1 )8 4 , il 4 VID.PID %%,

A B Z% dwShareMode 2L AR, /LR TG JhEE HETREHER/F, 4
WHE NI I I FT R &G B & S A 6E PR g HA A2 P 4T FF R U5 1R T,

A OB IpSecurityAttributes & —1§ i SECURITY_ ATTRIBUTES %54 1& &35 41,
FH Sk P 2 3R [ i) ) A RE 5 4 AR B F ol B b 25 . M9%A8 8 NULL B, A i A RE 4k 7K .

A O 2% dwCreationDisposition FRH#E H8E ] I A1 2 B E A TER AT B
HIBEAE . T AR A IR B0 BB SO, 4 SO AR A FE i B 8 SO B RBEFT FFE &7 FE
WS, TP R AN, — k£ HATH 2 L7 7E B 8 GRS — MRRIR S

A0 2% dwFlagsAndAttributes JA 15 [a] B4R 3 F0 & 4 , AT DA 2k £l 15 18], s & R 5 45
WA, BEARWETIR L , 0] &% MSDN %8By, — % [R5 8 F i 6 280 FILE_ATTRIB-
UTE_NORMAL, 5258 H i {# Fl 2% FILE_ FLAG_OVERLAPPED,

A O 2% hTemplateFile A DL$E % — ™l B SCAF A0 4K , 7% 2 800 LU NULL, B f H
e B SC A

i FH 2 BR BT TR 28 J5 W T LA FH 1% pR SR [ ) /) 4 Sl 2R BT 2% 1) J 42 LA B R a5 45
T/ BHEAE.



5.5.6 3FEXNHID REEMHIRE

BOOLEAN __stdcall HidD GetAttributes(IN HANDLE HidDeviceObject,
OUT PHIDD ATTRIBUTES Attributes);

P % R AT LA REUES X & B 1, 1 n VID.PID. X & RA S %, L) )5 & (8]
3 0 {5, P8 2R A ] 0,

A HZ%{ HidDeviceObject J&#% Vi [A] % & 9 4 % , 7] ## ] CreateFile 3T FF —~ 1 £ AT 4K
%A

A 023 Attributes & — 451 HIDD_ATTRIBUTES %5 #4& (945 5 , 4547 HID %
HFHEYE.

5.5.7 MRS IEENEIEBVRE

BOOL ReadFile(HANDLE hFile,
LPVOID lpBuffer,
DWORD nNumberOfBytesToRead,
LPDWORD lpNumberOfBytesRead,
LPOVERLAPPED 1pOverlapped) ;

VA PR ECRE AR 8 B IR A T BB . 4R AR BT B, R AR 0 B ; 24 #4F 2% IO, 3R (|
0fE. R Y CreateFile $TH X, R BT R AT, I8 4 1% oF B0 F IS BB #4552
Bt 27 BR [E], iR [BIE SR 0, (H 31X o] B8 IF A s BEAE 2, 1 i 8 GetLastError O bR
BOAT DL R B 45 1940 AS . 2R 1 45 /8% 4 ERROR_IO_PENDING, M| % 75 3R 3 #2 5 ¥ X 4
IRP 8 T, 548 23R BB, X A4S IRP A 29 58 .

A B2 hFile &7 22 U5 18] A9 1 & 50 1 AR .

A OS5 IpBuffer ARG EIRE R Z P X,

A 023 nNumberOfBytesToRead A7 Z B K JE (FHED .

A A 2% IpNumberOfBytesRead & — 1~ 4g [n] & 77 52 b 52 BB 2 /0 775 19 28 B 1) 48 5.
Y 1pOverlapped A% NULL B}, %258 LA H NULL,

A A Z% IpOverlapped 24—~ 1] OVERLAPPED Z5 4K iy $5 5. k88 720 H
i, R it — ™ IpOverlapped 280, %S 548 vl (19 45 44 (R 52 {3t — > 4 59 A%, 24 IRP 58
BCAT 23 i 2 A, AR R, 354 B i BN TTRCRA L R B A 7 5 IE R F R
e AN TR R R T R ECEE A R, [ T 1pOverlapped 2805 . ¥ A Fi:
i i IpNumberOfBytesRead FT#8 [n] 148 & K PR A7 52 B3 W B 1 215 80 T, T 2 38 1 PR 8L Get
OverlappedResult ) & 3R H ,

Xt F USB HID & £, fi F 12 of %5 B8 M v W7 i o 2R B 25 000 SR 0 A 2 ¥l o o5 3% B



A5, e FH BB 80 HidD_GetInputReport() ,

5.5.8 HIR&BSBHIEHIRL

BOOL WriteFile(HANDLE hFile,
LPCVOID lpBuffer,
DWORD nNumberOfBytesTolrite,
LPDWORD 1pNumberOfBytesWritten,
LPOVERLAPPED 1pOverlapped) ;

R 2% R BORE 48 R O BHE 2 6 B 48 2 RIS . 1% PRBIUY AR [BHE Y B SR ReadFileO B
B—FE,

A O 2% hFile J& 7% 215 [A) 1415 2 2CSCAF B9 A0 4 .

A B 240 1pBuffer 28 MHE ARIERZPIX,

A O 2% nNumberOfBytesToWrite HFHEEE A FT 8.

A HZ% [pNumberOfBytesWritten A #5 [/ — R RFE L PR B A F AR & FE 5.

A0 Z% 1pOverlapped H—A38 M OVERLAPPED 45 #4& 935 41, H i& R ReadFile O i
B—+,i52F ReadFile B9,

XFF USB HID &4, 88 H 2% o8 502 B8 D\ o B i & 36 e 5 » 40 2R 25 A 48 ol g A & 3% 4R
&, DUl e 2 HidD_SetOutputReport()

5.5.9 @I EHnR 0 REIR SHVRE

BOOLEAN __stdcall HidD GetInputReport (IN HANDLE HidDeviceObject.,
OUT PVOID ReportBuffer,
IN ULONG ReportBufferLength) ;

PRI FH 2% pR BCRT L3 o 4 ) o 4 0 BRI 8 BT B, AR [E1EE o {E 5 98 H 2 s, AR (A
0. FHZREGE , WS FE P K& K38 3K IR B 2R 50 AT R . B4 78 808 i Bl o 42 1) o
0 3R Al ELHz 45 o SR A5 A8 70 FI S 110 s ) PN R 3R (8] 2 2% PR BIORE & i B AR [

A 2% HidDeviceObjec & 2 T FF B 15 £ B A 4A .

A O 2% ReportBuffer J& R Z YR &5 R X,

A O 2% ReportBufferLength 232 2% v X K 5,

5.5.10 B RHlinR 0 X REBIREL

BOOLEAN __stdcall HidD_SetOutputReport (IN HANDLE HidDeviceObject,
IN PVOID ReportBuffer,
IN ULONG ReportBufferLength) ;

A FH 12 ek BORT LU i 42 0 o i 0 AR R IR B Eh I L 3R TR AR O {5 9 T 2R I, A& [



0. WHIZEES , KT P& k25 B iR S 028 115K, IR 80 B Bok & & 2% 3%
B 45 ) i 4 O AR SR TR A5 7 A B IS ] A R BE 36 LR i o IR 2 72 oK BBORE 23 I 3R [

A A Z% HidDeviceObjec 2y & 4T FF 15 £ (1 )4 .

A B2 % ReportBuffer B R A EMEHZ X,

A 0251 ReportBufferLength &7 & kKX & K,

5.5.11 XADMRBIRE

BOOL CloseHandle(HANDLE hObject);

A FH 12 ek BORE 5GP 22 4T FF B A% hObject.
A A Z 0 hObject Jy 75 2 5 H H 150 # BRI ) A A

5.5.12 EEBVSIENH

PRE A R A& Hid FAE R R EUR T hid. lib, PRELZ R Setup FHE M BREUE T setupa-
pi. ib, FFEE TEREETK Link B Library Modules F il A hid. lib #1 setupapi. lib, 75
Wt < i AR AR . Ad, VC H B IR B X4 hid. 1ib, 7 DDK Hr A 5 2635235 7] B
B A %% DDK, K I8 B XA hid. lib 26l T —0FE TREAY, FEEX BT~ , &
PUER C pRBE I, I IEAE CH 4+ 3CHF R 5L SCFRS N | extern "C", B W A L.

5.6 iA16) USB HID 18 &89 IR EBYSCI

5.6.1 LCNUNEFSREHRIS

ERIEE M USB HID & &1 BB AL R F .

@ f#H HidD_GetHidGuid O BREZREL HID &% & 1#: 02K GUID,

@ f#i ] SetupDiGetClassDevsO PREFEE HID K G R &NFEEES.

@ HEZkEFEBEST .. # A SetupDiEnumDevicelnterfaces) BRI E 3R B — MX W5
B REAZ R R BRI MG E LB TREEAN KR FHELBEFRET . b
I N7 %R AR

@ f#i [ SetupDiGetDevicelnterfaceDetail () PREFEBUFE N EHIHEHAEFE R . EHRBEEN
WA BTEGE B , SetupDiGetDevicelnterfaceDetail O PREUS I FH IR, F—RKEHERT
BRI EEIFAGEERELZS RN X, 56 RIEHHA 2 EIEMRBOE&FEARE R

® KB FENIEAE R G 8 AEH CreateFile O PREFT I8 € E T .

© FTHRE)E, H8 ] HidD_GetAttributes O BRI &M B E, EBHE P A& T
VID.PID DL K 7= iR AR S % F B . RJE L VID,PID LUK = §h A5 2 75 BR Br 45 5 1Y —



B R NEE AR EAREE LRI MEAR B XN REAERNTTF LR K
Z OB T —PMES REELZANLEO~O.

K BNHE E MR &E LT ST &7/ S8 T . B TR HID 5 & & 4
Hh T o SR AL S B BRI R 1% 8 ReadFile O Fl WriteFile O BREUCREE . E W45, R Z#H
A 1 15 A 2 6 FH S8R DA % 4% 1 g 4 R 52 /5 i 45 19, B 3% A HidD_GetInputReport () bR 41 Fl
HidD_SetOutputReport() BR%% .

T N N AR R S B bR 2 [A]  AE L FE A T R E PR 8 MY LED $id . —HEH K
AR R LED ARZS , 7] LA BRUbR B8 78 JF F 56 22 [R1 0 46, 55 —HE FH SR SR 2% 0 d 1 2 5 Y
B, MEMNREE T, B EX R LED sias.

SR FF SRS BN VA B BB T 1 2 PR SR RS2« 7R iR IR 5 R B P 8 ] ReadFile O pRi %K
KRR TERARAE BE KRG EFE M L. MF IR A RS, AR F . At
ReadFile() &% B IE KB S8 58 1, IF IR B F N B HORD . 120K e B 2 4 25 26 2, AT AR 45
BB E LED RS U R B as(E . AbH s B Bk X BUR G R E/F F—I
i 45 AR [

SEPETF  ¥ ) LA SO R BOE Y G AR TR B Y R R AR T S iR B A R L B R
LB LSRG WriteFileO BREUE R 25 Z X BE & . FRZE -, SR FEE
P YRR KL ST R, S il R 3 AR S A F A B AR RS TR AR AR T R . TERRIR KRR
Pa AT, BOZ S AR A AR . AR BE IETE Rk AR A RS B A 26 B L BRAE TEAK

TEERNE, BRBMNAEEIFRAE RERS 1D, H L 7EN“USB A 2E4H A%
745 3] “USB-compliant device”t, 42 A s II—AME RN 0 M 1D, X R 3R BUR 45 i 52 B
AR 9 FAMBE, R 8 FIWA RIS HIER B M. FEE, 75 &S, R
FeHEn— MEH 0 BHRE 1D, T EMIK3h S B 3k A i RS 1D L8, 4R 56 F0 4 10 B8 &
HEENE ., YR, MR REIEE T S ID, SEAFATE L X A A

LU TE BRI AR PR T B, 0 AR P N % 2 RE 8 3R B X — A, 4 Lk X A Y 4k
SERAE, AAN, AN ERE A R A B PR, BB R B AT iR & RN,

T 4 R AR AR A SRS, R U AR A T, N gk 2 N OE ] s
BiE&E FTHEEULBIERET.

5.6.2 B MNITF HID &I EE

FEZEFNEIES B, A — DT s ik, S xman . 27 A B 8%k
9 HID B PR B Y HID Bar. M98 E MR 25 , 208 & 4k, 5F 70 3 LAz 7 X0
5 AT . RIEEIRIT IR e i Hic 4 . [ R H A R AR 4t . R BRI T 4 JLA |
T4 2 3 59 APT PR, 1075 75 2L 46 A B B 3k SCHF LA R AE Link 38390 b 3% i AR B 89 P2 SCAF
PRECP A T — e e &, ORI AF B & A &4 KAT T R & A ag . AU AnF



// B 3T I U8 i 4 A9 A 3L oK 5K
void CMyUsbHidTestAppDlg: : OnOpenDevice()

{
//5€ X —A~ GUID f9%5 )4k HidGuid - FE HID &4 i3 1 2% GUID
GUID HidGuid;

//5& X — > DEVINFO FJf]# hDevInfoSet R 773K ML B iy i %5 15 B4R & A1
HDEVINFO hDevInfoSet;

// #E X MenberIndex, /R Y {if # BB H LA, 0 BB —NiIKF

DWORD MemberIndex;

//DevinterfaceData, HRAGF R &K OE R
SP_DEVICE INTERFACE_DATA DevInterfaceData;

/ /%€ SL—> BOOL 22 & , (R 77 oK %5 ] FH A2 75 3& [0l 5 2

BOOL Result;

/ /& X —> RequiredSize {745 & , FI R U 75 BRI B ZE v K E
DWORD RequiredSize;

/[ RE L —A>48 1] B g AR B A S5 H AR 45 B
PSP_DEVICE_INTERFACE DETAIL, DATA pDevDetailData;

/ /€ L —AF R AT T 3 & A A AR

HANDLE hDevHandle;

// #& S —~> HIDD_ATTRIBUTES {1 4% ¥4 & 28 & , A7 1 25 1) IR 1k

HIDD ATTRIBUTES DevAttributes;

/ /390 %R A6 B R 4R B
MyDevFound = FALSE;

/ /AR IAE SCAAHE 1% B A9 VID,PID,PVN
GetMyIDs() ;

L LR AT NEIGL P &I ]
hReadHandle = INVALID HANDLE VALUE;
hWriteHandle = INVALID HANDLE VALUE;

/ /%t DevInterfaceData %5 ¥4 ) cbSize 1] 4 1k 4 4544 & K/

DevInterfaceData. cbSize = sizeof (DevInterfaceData);

// %} DevAttributes %5 K] Size 1R 4k 45 #a f /N

DevAttributes.Size = sizeof (DevAttributes) ;

// V8 HidD_GetHidGuid() %3k L HID ¥ & 1 GUID, I f{ 7 7 HidGuid 1
HidD GetHidGuid(&HidGuid) ;

/ /AR PE HidGuid SRR FIE B R G . H Flags 2 4% B & DIGCF_DEVICEINTERFACE | DIGCF_PRESENT
/ /Bl #E7n i B A9 GUID S 112K GUID, J7 & s HFI 28 1E 78 i H A9 s 4%
//ERRATX R RA RO LEE E R4, & 8] i 8] i ff 77 ££ hDevinfo H



[/ ERBREG B G M 52 B J5 Bl ] B % SetupDiDestroyDeviceInfolist() 4 &
/AR = 3 i A A T
hDevInfoSet = SetupDiGetClassDevs(&HidGuid,

NULL,

NULL,

DIGCF_DEVICEINTERFACE | DIGCF_PRESENT) ;

AddToInfOut(" IR AR &");
[IMEERETEIREHTIE AERTERININERN TS
[/ RFFEEMN RS, REREEARERCEN, BE R ER

[/ BT M E— R, B MemberIndex B 4 0

MemberIndex = 0;

while(1)

{

/ /8 SetupDiEnumDevicelInterfaces, 1% %515 B A 13 4 5 & MemberIndex HJ 1% %15 B
Result = SetupDiEnumDevicelInterfaces(hDevInfoSet,

NULL,
&HidGuid,
MemberIndex,

&DevInterfaceData);

/ /0 R AR HUAE B T, SRR i A B 2 A 4R e e L IR H I B
if(Result == FALSE) break;

/ /¥ MemberIndex #§ [7] F — &
MemberIndex ++ :

/AR IR By WAk S AR BOZ B & M AR B . FEaR U & 407 B, & B o MaE R 77

J/THEMEERE L KRRZE v X, 338 i 58 — WK I8 FH pE % SetupDiGetDeviceInterfaceDetail 3 3k HL
/ /X i B AL GE v X RIS FEER A NULL S 80, H 4Rk — P R R 7R ZE 2 K G2 WX 1) 28 B RequiredSize

Result = SetupDiGetDevicelnterfaceDetail (hDevInfoSet,
&DevInterfaceData,
NULL,
NULL,
&RequiredSize,

NULL) ;

/R AT — K/ K RequiredSize f9ZEMIK , FHIAR AR B4 HEAT A
pDevDetailData = (PSP_DEVICE_ INTERFACE DETAIL DATA)malloc(RequiredSize);
if (pDevDetailData == NULL) //H5: NAFEAR 2 ) B £ 0]
{

MessageBox("WEA L") ;

SetupDiDestroyDeviceInfoList(hDevInfoSet) ;



return;

}

/ /¥ B pDevDetailData HY cbSize N LM AR /N CGERE R EG M E K/, A% E Ik X)
pDevDetailData — ~>cbSize = sizeof (SP_DEVICE INTERFACE DETAIL DATRA);

// IR V8 FH SetupDiGetDeviceInterfaceDetail () pf %K Ak HU % & AU HE 4N {5 B

/ /3K RV FH U A 22 i X A S 2 b DX R/

Result = SetupDiGetDeviceInterfaceDetail (hDevInfoSet,
&DevInterfaceData,
pDevDetailData,

RequiredSize,
NULL,
NULL) ;

/ /BB e AR B Ok L SRS B S W W H IR A N A
MyDevPathName = pDevDetailData — >>DevicePath;
free(pDevDetailData) ;

// ARV O, M 2 R T — R

if(Result == FALSE) continue;

/ /AR R Ml R 132/ B i [] BY CreateFileO) sRBOR IR B £ AY J& 1 , £ 55 VID.PID, ffiAR 545
[ /X T — Ll 5 B g (6 40 USB g AL , i A e Ui 18] O7 A2 TR AT T RY
/ /A A 52 /5 U7 0] i R XA AT DUFT T 3% 26 5 4%, M T 3R i 4% 1) U 4k
hDevHandle = CreateFile(MyDevPathName,
NULL,
FILE SHARE READ|FILE SHARE WRITE,
NULL,
OPEN_EXISTING,
FILE ATTRIBUTE NORMRAL.,
NULL) ;

// N EFT I R D B % T
if (hDevHandle! = INVALID HANDLE VALUE)
{
/ /BRI 2% HY J& 2 I PR AFAE DevAttributes 4544 {4
Result = HidD_GetAttributes(hDevHandle,
&DevAttributes);
/ /A W R T IF B 3% &
CloseHandle(hDevHandle) ;
//RBUR M, BT —A

if(Result == FALSE) continue;:



/ /0 B 3R BURE By , ¥ S8 M vh A VID.PID DL R A AR B S R AR R AT R
/ /I RAR— B, 5 I B e EE R R B

if(DevAttributes. VendorID == MyVid) / /N5 vID A&
if(DevAttributes. ProductID == MyPid) //3% H PID #H%
if (DevAttributes. VersionNumber == MyPvn) [/ B8 A5 A &
{
MyDevFound = TRUE; //EEEEEERT

AddToInfOut("E & £ E");
/a3 i 2 5 7 ST T 22 AR AR AR O B 3508 5 25 U7 18] 77 =X

/[T AT IR %

hReadHandle = CreateFile(MyDevPathName,
GENERIC READ,
FILE SHARE READ|FILE SHARE WRITE,
NULL,

OPEN_EXISTING,
FILE ATTRIBUTE NORMAL|FILE FLAG_OVERLAPPED,
NULL) ;
if (hReadHandle! = INVALID HANDLE VALUE)
AddToInfOut(" 215 Al 4T FF & ") 5
else AddToInfOut("{E15 AT IF & & K M") ;
/1B I RITHE
hiiriteHandle = CreateFile(MyDevPathName,
GENERIC WRITE,
FILE SHARE READ|FILE SHARE WRITE,
NULL,
OPEN_EXISTING,
FILE ATTRIBUTE NORMAL|FILE FLAG OVERLAPPED,
NULL) ;
if (hWriteHandle! = INVALID HANDLE VALUE)
AddToInfOut("5 {5 [A] 4T FF & ") ;
else AddToInfOut ("5 f[a] T FF & R MW" ;

DataInSending = FALSE; / /BT LA & ik B e
/)RR E LRI E LB E BT, H X Z AT A A R A R A
[/ WA =T REAR =AU FEETIME —KESF, iLRRERBEKE BT
SetEvent (ReadOverlapped. hEvent) ;

[/ BN HPIRES
SetDlgTtemText(IDC DS," & & EITH");



J/RB A B RTER ., AR RN - ERRE ARG HERAERT
[/ ANRAR T 2R BT A A9 H br B RS H Ok, AT DL — A

[/ RBVE MR T, BRI T A RS E ke A4 B Ak

break;

}
//INRIT IR, M A R T — i A
else continue;

}

/ /A SetupDiDestroyDeviceInfoList() R RIZ /G EES
SetupDiDestroyDevicelInfoList(hDevInfoSet) ;

[/ IR BEE B LB, IIF 4 BLZAE BB B AR F2 41, OF R It A% 1R 3T JF B 45 ¥ 6
if (MyDevFound)

{

[/ BE AT TP B A 4 i, Ao BB G AT 4, T T B A
GetDlgItem(IDC OPEN DEVICE) — ~>EnableWindow(FALSE) ;
GetDlgItem(IDC_CLOSE_DEVICE) — >EnableWindow(TRUE) ;
GetDlgItem(IDC_CLEAR COUNTER) — >EnableWindow(TRUE) ;

/ /{8 RE LED £ il #% G
GetDlgItem(IDC_LED1) — >>EnableWindow(TRUE) ;
GetDlgItem(IDC_LED2) — >EnableWindow(TRUE) ;
GetDlgItem(IDC LED3) — >>EnableWindow(TRUE) ;
GetDlgItem(IDC_LED4) — >EnableWindow(TRUE) ;
GetDlgItem(IDC_LED5) — >EnableWindow(TRUE) ;
GetDlgItem(IDC LED6) — >EnableWindow(TRUE) ;
GetDlgItem(IDC_LED7) — >EnableWindow(TRUE) ;
GetDlgItem(IDC LED8) — >>EnableWindow(TRUE) ;
f

else

{
AddToInfOut("# & REE") ;

)

)

[Tl 177777777 /End of function/////////1/////1////1//

5.6.3 EHIARSEKEZNRE
S T 360 G T 1 7 LR P T 2 22 T 7, B B e — A B AR OB T . LR



YEFHB 2 5 ReadFileO pRZAS W Hb A 13 2 32 BUBCHE , 24 J5 AR 408 152 B B0 ) B9 1 B 4 1R O
MOt EE . \mFEHEREZ A, WTmMZEEH ReadFile O & E AT 24t — 4~ Overlapped B %5
. zgmh &R - AFHAN. FEREIELIR Overlapped £ W) t5 L TE EH DO W 1R
P 58 B

YiERE LRGN, RERRFITI, BMEFFHEA M., YE&ITHE, FhikE
F R BERORS , N MR S S . i i 2 AR A I B % & 2 24T I, ff FH ReadFileO)
PRECE R B ARE . REEMELBRFRFEPA, HEAHERE. 2 ReadFileO M
B R S B R A BORAS AT MR e i 5 2o 2 . B pedit & S A2 il AT LA [0 19
WAL IR T, BAEALFESE R 5 , AT DAFRRH ] ReadFile O bR 0Ok 52 BUEHE » AT S5 B —
Hig R AR AR TR

o B E R, bR LR R I i R, DA BRI AR & R Tk —K, 84
P — P EAE 1) ReadFile O BRE, NR Bl —HERF MMl & .

XT3 7] ) B4 Ak B, 32 R R A R (AT A B & DL SRS TD R IR, AR Ew , B A 8L %
B AT ORHRAS U B B AR A

B T % RO & CMyUsbHidTestAppDlg 28 Gt 2% T B £ 5 120 iy BUR R
BT LAJG 2 H 4% 98l CMyUsbHidTestAppDlg 28 H #Y9 1% 53 bR %0, 76 8 & % & & i, 8 3
pParam S84 T —> this 164 B S pParam 3|51k CMyUsbHidTestAppDlg Z5 )
54 Bl 9518] CMyUsbHidTestAppDlg 25 H i 1% 5 BRI .

ERE LB .

/R R
UINT ReadReportThread(LPVOID pParam)
{
CMyUsbHidTestAppDlg * pAppDlg;
DWORD Length, Counter;
UINT 1;
CString Str;

/ /¥ 2% pParam JXH , I ¥ 4.y CMyUsbHidTestAppDlg BY$ 4t , DL T 7 8 A JHL i 51 o 4K
pAppDlg = (CMyUsbHidTestAppDlg * )pParam;

/BB RATENEIS , BB IR M, B4 B
while(1)
{

/ /BB F A ROR S

ResetEvent (ReadOverlapped. hEvent) ;

[/ IR EECZET
if (MyDevFound == TRUE)



{
if (hReadHandle == INVALID HANDLE VALUE) //#f 552 /a) #K JC &K

{

}
else //&W, WA
{
// W H ReadFileO) PREUIH R 9 717 B He & Kt
ReadFile(hReadHandle,
ReadReportBuffer,
9,
NULL,
&ReadOverlapped) ;
}
/R ik
WaitForSingleObject(ReadOverlapped. hEvent, INFINITE) ;
/ /IR SRR R T g g e R B ik % (ELIH I MyDevFound #% ¢ B A R
/ /B B 4 SR 7 X B 4] T MyDevFound A I, I &k #E A T —F 1 26
if(MyDevFound == FALSE) continue;
/IR EAE IR T ) 2 ReadFile() s EUIE H #4E 5€ 1%
/ /1834 GetOverlappedResult() pR i 2R B 55 B i3k HCH B 52 75 %K
GetOverlappedResult(hReadHandle, &ReadOverlapped, &l.ength, TRUE) ;

/IR ATRA Y 0, W04 32 2 19 B0 2o B A B AE P
if(Length! =0)
{
pAppD1g — =>AddToInfOut("{EHL iz 45" + pAppDlg — =>itos(Length) + "1 ") ;
Str="";
for(i= 0;i<Length;i++)
{
Str + = pAppDlg — >itos(ReadReportBuffer[ i],16).Right(2) +" ";
}
pAppDlg — =>AddToInfOut(Str, FALSE);

/MR ECR 9, WULIASRIE] T IEM K 9 7t
if(Length==9)
{

[/ B —F At ID, %A 0

if (ReadReportBuffer[0 | == 0)



/5 N R RS F AR AR B KeyStatus
KeyStatus = ReadReportBuffer[1 |;

/ /il 3 5 i B 1R DL
pAppDlg — >>SetKeyStatus() ;

[/ =L N T ORI B R R BUE . TR R EE I B
Counter = ReadReportBuffer[ 5 |;
Counter = (Counter<<(8) + ReadReportBuffer[4 |;
Counter = (Counter<C<(8) + ReadReportBuffer| 3 |;
Counter = (Counter<(<(8) + ReadReportBuffer[ 2 |;
pAppDlg — > SetCounterNumber (Counter) ;
}
}
}
else
{
//BHEEL AR , H B T R 3w fik &
WaitForSingleObject(ReadOverlapped. hEvent, INFINITE) ;
}
}
return 0;
}
[IA0TTLAL 777777777 /End of function////////1/1717///1111/

5.6.4 BEREHRSHEIAE (X LED BPRE

2 B A AT B LED KT B K fioh A 6k 7 #2¢ 6H A% B o SR . 78 S5 v 2 AR RS A, 4
AT LED 1% B AR A H LR 5 14 =X, Fl o WriteFile O PREUE £ AR . &I
HZE SR ERE IR B L LED FPRE.
3k RS B R BRI N T

// % 3% LED HIR A
BOOL CMyUsbHidTestAppDlg: : SendLedStatus()
{

BOOL Result;

UINT LastError;

UINT i;

CString Str;

/AR B B R F L R e 2R i



if (MyDevFound == FALSE)

{
AddToInfOut (" & ARLKE") ;
return FALSE;

}

/ /0 R AR TC R, W) 156 B AT T 048 2

if(hWiriteHandle == INVALID HANDLE_ VALUE)

{
AddToInfOut("JLA KIS it & 44K , AT B8 J& 4T I B i R I 5
return FALSE;

}

/ /A0 R B AR AT AE Kk v, & 8] 2K T
if (DataInSending == TRUE)
{
AddToInfOut("BB FAE K E T, G ALK E");
return FALSE;
}
/ /R R R e
WriteReportBuffer[ 0] = 0x00; //Ht4 ID KO
WriteReportBuffer| 1] = LedStatus; / /¥ LED R A B 2% pp X

// B R IE R E B
AddToInfOut(" XK it s 9 FW");
Str="";
for(i=0;i<C9;i++)
{
Str+ = itos(WriteReportBuffer[i],16).Right(2) +" ";

¥
AddToInfOut(Str,FALSE) ;

/ /B BIETE R AR &
DataInSending = TRUE;

// VA H WriteFileO) R & 3% BB
Result = WriteFile(hWriteHandle,
WriteReportBuffer,
9,
NULL,
&WriteOverlapped) ;

/ /0 2R o R ] 2 W, D) T A R R S W, L AT RE R T/0 il T



if(Result == FALSE)
{

/ /BB G R R A

LastError = GetLastError() ;

//BERBRAELN I/0 #Hik

if ((LastError == ERROR_I0_PENDING) | | (LastError == ERROR_SUCCESS) )
{

return TRUE;
}
/A 2 pR 00 FH N R A B R R SR R AU

else

{

DataInSending = FALSE;

AddToInfOut(" 2 ik 2 M , 45 R 8HS . " + itos(LastError) ) ;
[/ IR EJRRERN 1, UL A SR IR R
if(LastError ==1)

{

AddToInfOut ("% ik & A ¥ WriteFile pi%k.", FALSE);
}
return FALSE;

}

}

// 75, eR 2GR 8] A% 2
else

{
DataInSending = FALSE;
return TRUE;
}
}
[11111077771777171117/777//1/]///End of function//////////////////////

5.6.5 BRERSLKENRD

B i SRR DD e LU B, T O A R S AR SR R R ARSI R — Y IEFE R A
B PR & DatalnSending, 7E R b, 5 & & X B G0t Jo 6 & DatalnSending 47 7%, 21 7
A] DL & 3% 8ciE W WriteFile O pREUKE B0 & 2% 3% £ . I 1% & DatalnSending i i A 4R
. Bl KRG SR BRI ERFF, NTTRES HRELE. SIS SBEmREG
B B IEAE K2k W bRk DatalnSending 75 Bk . LA RIERFEA RS . BB IT .



/G LR
UINT WriteReportThread(LPVOID pParam)

{
while(1)

{
/ /B B R R TR
ResetEvent(WriteOverlapped. hEvent) ;

/R R

WaitForSingleObject(WriteOverlapped. hEvent, INFINITE) ;

/ /5 R B IE A R 2R bR AR
DataInSending = FALSE;

//WriteReportBuffer[2 [Jh3F 0 {H B K ik ¥ 4538 BR & Y+ %0

/)4 R BRI R AR T N SR B OV E 0, R R R e R R B E 0
//3CREALE S 7% LED R A , 3T LUK I 4% 8 WriteReportBuffer[ 2 (H T
WriteReportBuffer[2 | =0;

}

return 0;

}
//1117171711711117171/1771////End of function//////////1/1/1]/1/1]1]

5.6.6 ZENGIRMUNIRSHRSHEYEM

i 2N, FEESEN AR FENLRE. AEFER O BN 25 60 2 5%
WA LRBNE MELE, FFFRKEE O K this FEMERSBERACNILEMNRBEXTE O
HATH B, XA NERE—-Bgtld. i— B TFERE, ByRmE—-1EH, RE
MR E R A A

BAN, 25 8] B FE 2 4 ReadFileO) f1 WriteFile O B2 E—4 Overlapped 145 {4 ,
A5 IR FE A 2Z B0 2 SR 4R Ak . A HE 1 B SRR A0 RS i SR A AR S . v R
1 B bR B0k TR B — A S B A0 A0 SR 5 B RS Overlapped %5 #6442 H B S (4 A A R B3 . AR 5K
%l 5 4351 45 ReadFile O Fl WriteFileO BB E T Overlapped 45144 F1 X3 W B8 S 44: .

FAh B AR ASCE R T I, N R N %2 R B, RO A e s . L
AT RE B0 75 2L 55 50 B E T O R A FR A A B AR S . R A R AR AR
T FH B PR &N RegisterDeviceNotification (), M BTN 5 . 2418 & BOAR 2 & 4 o 28 (i) 4
I O B F R BCE FETI S ) Bl B] —1 WM_DEVICECHANGE WiH B .

A b 6 ) B Ak A R T AR #RAE 2 10 SR i 5 B, BUR RIS B .

/ /R HR AL S H A i R Y Overlapped ZE i ik



[/ EEEN 0
WriteOverlapped. Offset = 0;

WriteOverlapped. OffsetHigh =0;
[/ BV — A RS WriteFile [ ], X4 WriteFile 58 UM , & B8 B iZ M4 9 filt 2R 7S
WriteOverlapped. hEvent = CreateEvent(NULL, TRUE, FALSE, NULL) ;

/ /91 R A B & B HT 1K) Overlapped &5 14 14 fi £ B 5 B 0

ReadOverlapped. Offset = 0;

ReadOverlapped. OffsetHigh=0;

/B —F A R OL4 ReadFile fii [, 2 ReadFile 58 AUAY , & B B I S 14 0 fill A R 25
ReadOverlapped. hEvent = CreateEvent (NULL, TRUE, FALSE, NULL) ;

//BIRES it B2 (b TR AR D

pWriteReportThread = AfxBeginThread(WriteReportThread,
this,
THREAD PRIORITY NORMAL,
0,
CREATE_SUSPENDED,
NULL) ;

/ /0 R E AR T UK % 2% R 02 AT

if(pWriteReportThread! = NULL)

{

pWriteReportThread —ResumeThread() ;
}

/ /R — R A AR (I T HERD

pReadReportThread = AfxBeginThread(ReadReportThread,
this,
THREAD PRIORITY NORMAL,
0,
CREATE_SUSPENDED,
NULL) ;

/ /0 B R W R R LR B AT

if (pReadReportThread! = NULL)

{

pReadReportThread ——>ResumeThread() ;

}

/ /3R B HID 1% £ 1 42 1 28 GUDI
HidD GetHidGuid(&HidGuid) ;
/ /1% & DevBroadcastDeviceInterface %54 {4 , FH 3 3 M 15 & vic 25 i} ) 38 0

DevBroadcastDevicelInterface. dbcc_size = sizeof (DevBroadcastDevicelnterface);



DevBroadcastDeviceInterface. dbcc_devicetype = DBT DEVTYP DEVICEINTERFACE;
DevBroadcastDevicelnterface. dbcc_classguid = HidGuid;
/ /T B A v A i WA )
RegisterDeviceNotification(m_hWnd,
&DevBroadcastDevicelInterface,
DEVICE NOTIFY WINDOW HANDLE) ;

5.6.7 XERBRSHESHEILIE

I T A 5 ol v T 8 AR 2 i A R A A A ) 3 RS 240 A R S A e e 2 i Bl —
4~ WM_DEVICECHANGE {HB.. 7Ei%iH B AL B, BT DL 50 3 & iR 2, ) i 254 A JF
ELTH, ZREELIRTHE. BN B0 LR Z AR SR & R 2 . @ xf iga
2 o AT UK T R A RS A R & R A R RS E ik & . SRR, WA AL B, i 4n, 4n
SRR B35 € B B AR W B &R, I A FRIT ik 8. Bl
AT .

/ /B IR VLR N AR 3L R B
LRESULT CMyUsbHidTestAppDlg: : OnDeviceChange(WPARAM nEventType, LPARAM dwData)
{

PDEV_BROADCAST DEVICEINTERFACE pdbi;

CString DevPathName;

//dwData J&—->%§ [\] DEV_BROADCAST DEVICEINTERFACE %5 ¥4 % 45 & .
JITERE R PR T IR RE B FESH ., BRI & BES L,
J/RUET LA W R w2 AT E MRS/ FEERAT

pdbi = (PDEV_BROADCAST DEVICEINTERFACE)dwData;

switch(nEventType) //Z %1 nEventType R 173 SIS H
{
/B R
case DBT DEVICEARRIVAL,
if(pdbi —> dbce_devicetype == DBT _DEVTYP_DEVICEINTERFACE)
{
DevPathName = pdbi —>dbcc_name; [ RAF R AR BUE & 1 B 4
[/ BRI 2 B
if (MyDevPathName. CompareNoCase(DevPathName) == 0)
{
AddToInfOut("i& & L EHE");
}
}

return TRUE;



/ /B
case DBT_DEVICEREMOVECOMPLETE,

if(pdbi —>>dbcc_devicetype == DBT DEVTYP_ DEVICEINTERFACE)

{
DevPathName = pdbi ——>dbcc_name; [/ RFEREREBEM RGN RS
[/ B T8 & Mg
if (MyDevPathName. CompareNoCase(DevPathName) == 0)

{
AddToInfOut (" & # K H ") ;
[/ BRI, DL O PR (AN R AL FIT RS A7) 45 1k 4k
if (MyDevFound == TRUE)
{

MyDevFound = FALSE;

OnCloseDevice();

;
}

}
return TRUE;

default.
return TRUE;

}
}
J1177170107171777177717//1/]//End of function//////////1/1///]]/]]]

5.7 MHEFRBEBURERGE

BRAVIT B AmE 5. 7.1 frs . BITHFELE 80T U bR S LED #2415k
2= IR LED WIEG T (B LED7 #85%) . T m—47 W B2 iR B EMER, 3
TGP AR AR I, 0P N A B EE AR AL . T O AR BOHE R BT TR A0 B R AR L BOUE L i ) SR AR
B. 31K VID.PID . PVN 435X N & ] & ID =& ID = s AR S . WAl DI7EX BIE A %
Sh—A~ HID %41 ID {E, 40 USB BFr.USB ##44%  BEEE#I. ETAHCM HID K&
()45 Ff TD A anfal 2548 , 38 S BT T 3X 4 2 WA 2% 0, N e TR R B 0B 2 /0 U Fh
TR AR R A A MR AR AR AN A Bus Hound M504, Aid,
T USB M#r .USB 8 &2 R G M 5% &, Br LU P H TR ITHFEf]. XF USB &
PR, BAR LS 1 R) i BB 4T T (H R AL V] WriteFile O BTt 2 45, 45 1R IR A 2
37 HF WriteFileO B3,



{ EHEE RISy 2 HIDEHE EArHLFER

cren | xmes | wmies|  xT | mwes |

TE IS =4t _ERYLED
LED!  LEDz  LED3 LEM  LEDS LED6  LEDT  LEDS

o of of o of of of o

TR EIER
KET1 HEYZ  KEY3  EEY4  KEYS KEYE  KEVT KRS

eIl el o =i 8o ol oi ) o)

srorzg | [FREEEEE @01

whime | RESEES 5ol A
EE TR EEHT (3:010)

vin [eeee |[SRIEIITHEERRTY (23:01:09)

3
EixfbiREeFEY 23:01:19)
PID |oDOR |00 08 00 00 00 00 00 00 00
LED4 s (23:01:19)

PVH Imnn ZERIREIFET (23:01-41)

(£

wECHH iTEIEHE - 12

E5.7.1 REHNFREE

5.8 ARBENG

AFEES P B2 XK USB HID 45461, /048 7 P B € L) USB HID &4 i) S5 3
D IF AN A T Uilal HID & B B AL i it ik BB, AFEANAELDARE R E,
BR Ay 3 A R4 S R U AR AT B, F R TR A — S B B R . WRE S HRE
7] USB ¥4 LA HLE M X API (RN EEEN . 2P EMERA X LR, ET K
B BARSE A&, BB K, B AT LU MSDN # B SCRy el F 8 2R K 2.



Vawan

2 U =

USB %£ 885

EXA USB AT, B O7E PC LESHFREBMWBHITLHET. HERZEE
& B AR B OS5 EALE TR, B oy R O RS E., AT EH R
T HERTBI(LERELA BHEAEARO, EARE&NE O#ITER? AERAMHA
INEF ATETHENL BB Oy B RE € r, 7l LU PCI Rigit— P& 24~ H$
O, 244R,i# i USB Ot o] DI B O % &, (A8 USB th 2 —fp B4k, B4R wh o] DL 3R
Wl . ASE PR B8t 2 i i i+ —4> USB ¥ 5 H 4%,

6.1 PLOREHPE

WA BATEAE D (RS O #H COM 0) & —fh e & 20 BT E 0, 7T LA
) PC EJLFRLEMEZD, @ — 656 18I EF -8 0, 728 B I iGIoit &
PLIEIBAN4EAC, PC E Ry E O HAY#BE 9 4F (DB Ak, WMifEE H# —8iHEI L. &0
i B2 25 £ (DB25) /A k. R 2002 &P 3H 2 4~ DB W& 0, HIMERE
—A~ 25 FLAY DB25 #:LITERHLEE O, DB25 BT ERMLE: D EBLAE B it BAL R L E AR T,
FAFTENALEE A FARZ USB #: 0 . LAFTEA 5 O Bbr (511 1R 248 40 e 8/ ) I AR B e i
XA, Bl Bt & Bo o) » B 18 P Bo i LI A B AR, AR AR PS2 #: O T, ARt R W
PS2 #:00. i Beis ] Wy — 2 AR 22 1 . Ath 5 At B R & L 25 BHL. S R E/F A — ¥ USB O
(452 84, Al AR _EiRE 6 4~ USB FDAJLAEH AR PS2 A A FAHEET.
ORI O B ERAAEN VGA OZE B, AL i1 %A E£mAEF R L, & LUFF 8 X
EER EH.

6.2 sSOZLBVSIHDHAIIAE

B O X FER) DB Sk, 204 X 50 A & LA KT | B9 5 g7 42k b A B A4 R — R AR /N &
B GEDK R Ak W REAR— LW Rk i HE k& —TIE, ET5
JEV 95, R4 O R Y 51 IR 55 30 38 RN ARTE T AR 4B T LR B X SN T . AR



BB B BT AAZ DL R 51012 . % DB kG mxdEA &, e —mE L, 0 F Ak, B
—HEN A BRI Bi 2 1~5 B X TRk , NARE AR 1~5 . AL 1 BELD,
BESL 1 WAEGA . T T —HE R0 BR i —HE R — R R 6~9 B,

7E PC 1 O/ DBY 1 9 AR5+, &% AR B2 2 B (RXD, £ #: 51 ) .3 B (TXD,
BolE &G DA 5 B (GNDL#) . FBAMNER JLRARH H, R A e 6 FH A8 14 5 4% 6l i A
FEMR R O 2R B R R RR S IR W TAER, % H A W& 3 % B O f TXD fl RXD 5| i #: 76
—E REREBE O AXEE . FHCRAIE . XM EZEFE TXD b ARSI 8 RXD 5 #
Welml 25, SRR O TAEIE R . MZRE BB H & XM EIE. WRAIER MR ZESKEE
BOESRERAER. YRBITREEROCEHAT.

RN IR EL.FH—4 DB #::3k, B8 2 lE TXD,3 2 RXD, K4 B i1 5 AL 5 i1
DB9 3k 2 JIAN 3 BIAE . BT UL E#RITEILN DB ASkH#ER , B MRS 0 HiER
A, AR AR OB MM DB B3k HEBRAR 2 R 3 e X, XA R
BHESIHEALR & OAE, TN 2 A R . SR 2 ST A b A ER O e R R AL
R IR, A Rk BE ] — AP R AR R A S A R I &, B2, B
BZER T L TILE, ORAEXIXFNEOL, BEFET LR AL  HERMKY
Bk R T — Ui Ak 7 — v ik 3k i 5 0 A8 ER, X HERE AT A4S B — 45| B 4 A BR
HEMm RO T,

AP B O d ] RS-232 #: 0 ,FH B EMEHAZ RS- 232 M., RS-232 HF
MR EEBE Y, B FRRER 1, ERFRREZH 0,X M TTL 5 NI&F 2 AH KW,
TTL IR RS - 232 HLF-2Z [0] ) 5 45 % i MAX232 35

6.3 USB %SO E

FAL USBFEE O, B PIR AI AT i .

O AP B2 X USB &, REHF A HLKNEF, BN F A E D

@ff H USB P HE i CDC 28 Hr i 4l 52 55 1 #52 8 (abstract control model) 28 H i i
F AT 454 (common AT commands) il .

FHTEOTEMF BT KRBT, LR B, (B2 R E KR EH T EOATE
HP A HEWBIEF, RS0t — LW A inf SCHEP AT, (H 2 R TGS AR, 2523
— SRR, REHEHATEOT TR CDC 2R LB, W T % 3 3 i fd 2 /) inf 3L, A
EASTEHNA N RS , XN Bl 7eF R A F R E.

HPEH AT S i &R E s 2l O EEN, M EST AR O&s&. AT
REf% 11X Lo 45 8 W) 3R 14 7E USB IR ik et 4k 2 H , 76 CDC Bril s 3 hn 7 i 5 45 il A
RIFRHE AT a4 P, B R I — A Mg 400 ep O 80 4% . S2Bn i 8 O e il ad R 0 o A



P18 . 2 A T SR A% A, T X 15 OB AR R B o A A DU o 4 i R 0 R % IE SRR SEHR
PSCPE USB 048 5 H 1808 22 8] ) AH TG 4, RF 26 D\ USB it & it s o 326 W 190 208 &
BB OB TXD, KM R O RXD B i) B & 2% 3] USB it &4 Adm 2Bl . BT USB 1Y
B K 1% A OR R B R AT 1Y BT DAL G5 FF — A 5% ot [XOSR PR A7 13X S 508 5 5 ), B O ke
[ ECHE T RESR A S N USB & 3% i 25, T 3 308l % 2K

R ERABfE CDC Pl 78 B2 H AT EE USB CDC W SCkY . A F AL 43 nfaf 52
Hizix &, IHASX USB CDC thiEAE & A M . HC, 7 CDC thil A Lo X 4
USB % & O fr 5 2 i R 75 1 61 1,

KT I PRERE % ) BE L B SR RO R, AR R U i ] D12 A R 2 /R Rt AR
HEoABMZ XA 64 FF 00 HANZ bl . FE6 X 0 L3 Rbs USB &)Y+,
RIME LA 2 T, HIEARLF A ERB SN USBF H 0. ¥ UsbKeyboardWith-
Mouse(Twolnterfaces) & il — 17 , I8 %& & UsbToUart,

6.4 ZRWARTT

BN —1FH USB BT, YA E LM ELR X FHARN. SAiEILNREAR, R
B & IR 48 B W & B2 AL, B % 2K bDeviceClass FBLL A48 /€ 4 0x02 GH AR
WEAEEHEAD ; /N, SH TEREESGTEWIN O, MERFZANNZ—1 USBE AKX
F OANMFBORE TAEAER . YiEE T RERANEFREEG , TIM P H 8 P3G %
IR N 0. J R ID BAAE, 7= 5 1D 5 4% 228 A0 09 4 5 =8 1 B 0x0007 ., A W)
HMIRFFAH T

//USB BL & i B A B E X
code uint8 DeviceDescriptor[ 0x12]= //& B/ AN 18 F4
{
//bLength “F B, WAMABRAIIKE RN 18(0x12) F
0x12,

//bDescriptorType FBt, W ARSI S N 0x01
0x01,

//bcdUSB F Bt , X B & B A< & USB1. 1, B 0x0110
[/ W F AR/ G5 B DR 7 58 B 0x10,0x01
0x10,
0x01,

//bDeviceClass F B, A& UMAER S MRF PREBFHRE, BN, M TFAERERSTH
/AN RSB ARZE AN Z— USBEARES, NN FBRE TIERER
//0x02 Jyil {5 B & I 2N



0x02,

//bDeviceSubClass FBt. Wi A 0
0x00,

//bDeviceProtocol FEBt. W4 A 0
0x00.

//bMaxPacketSize0 7 Bt , PDIUSBD12 Ay 0 K/MAY 16 FH5
0x10,

//idVender FBt, | R ID 5, iX B L 0x8888, {Y {1t 5L 4 H

/ /SRR G R REBEE A FH R 1D 5, AAZ0TER USB Hh & I R ID B, R /N m AL R W A Sk
0x88,
0x88,

//idProduct F B, =& ID 5, FRF L, X B 0x0007; 3 B /M =, K215 7E 5
0x07,
0x00,

//bedDevice FFEBr ., HU 1.0 Rig, B 0x0100; /AR =X, 416 5= 15 14 4%
0x00,
0x01,

//iManufacturer F B, | B FA B MNRGME. I T HEICIZMER, FRBETIFHM 1 IF iR
0x01,

//iProduct FBt. j= il FAF IR TIME MINIAH T 1,5 BRLHC 2 W2 ; 7 B 745 58 3R 5 ELAS 208 I AH R] A9 B

0x02,

//iSerialNumber FBf, WHMFIEFHBRFIME; XER3IMAUT
0x03,

//bNunConfigurations F B, AR EMAFWEER:; AT E —-MEERIT T BN ZEEEN 1
0x01

13

[I1111171771777171777171 7 & RaRmgsese///////1/1/1/171111711/1/1/1/]

6.5 FRIEHIARRT

FRAEFAMFATURBEHCH BT RES , XERMAHEE AT, BETSFam
B 27 DL S IR AR RS,

6.6 ELERRTES

USBHEHOMEERAMES MM E L —, HNTE CDC KRl b E X T — 2K



PREE O #ARA . AN, B BA PO ,CDC 2848 D MR 0 .

6.6.1 BLEBRT

P T DR A R P A P DY A B s R P4 DAY, BT DUIE B R AT A B, |
A R AT T .

6.6.2 CDC EOERE

7E CDC &, M EH —4 CDC # 0, It B 25 8 DK I . CDC % 0 ff F#5 v 1
B Of#R R BF — A Wi A, SRS — 2R, (EJRTE UM RIT IF B A U B 2 i
SR, B AR PR T e R A X A T . ESCBUR LA O R Ty RE, AR % O A
WRFFHFE E [ CDC #: 028 L) & Abstract Control Model 22 F1 Common AT Commands
. ERREIA CDC # DA T (FEFRM#ED 0 B0 .

[ H KKK KK %R %% N % %% %CDC FEIE LT T TRLT % %% % % % 56 5% % % % % % % % % %% % % %/
//bLength B, #HMARFHIIERN 971

OXOQ’

//bDescriptorType F Bt ., # LA AFHI %5~ 0x04

0x04,

//bInterfaceNumber FEt, ZELHHE . E— L, 455 H 0

OXOOy

//bAlternateSetting FEt, ZELOMWEHES, N0

0x00,

//bNumEndpoints T B, JE 0 Ui A B H . CDC 42 1 H {8 F — > v B A i )1
0x01,

//bInterfaceClass FBt, %8 O A, CDC#: 021 R 0x02
0x02,

//bInterfaceSubClass F Bt ., Z#: 0 (i A 725, FCH USB %5 58 [0, g2 70
/ /i i Abstract Control Model (FHZ KA F25 . B 45~ 0x02
0x02,

//bInterfaceProtocol =Bt . fifi F Common AT Commands (il FH AT sy &) Wil . Z LAY 4% B & 0x01
0x01,

//iConfiguration FE, Z#HE O MW FRABRTIE., XBEH,H O
0x00,

6.6.3 EBHREBOBRT—IDBEHIRRT
£ CDC 229, AH-EA HID #ARfF M-S #A R T, WA 5 8% 5k i HID #ik



FF R AR R DL S 3R B 4 4 R 1 Ak 3R A AR RS N B . BT AR 2 A 2 i T B 5 AR AF (funce-
tional descriptors) i) ZSERIE 2 O 1 i £F (class-specific interface descriptor) , ‘B 47 3 2 F K 4
B O MIEE. IREMRFTRTE CDC # 0 (FH M ZJE, IR e e Z Gl RO K
Uiig S IR AT L T8 T SRR A 4 O DL K T AT A i S AR AT

T BB R AT B 56— N Z D) BE AR AT A K E bFunctionLength, 5% — 595 b & iR 77
)27 bDescriptor Type, [# 5 & 0x24 (CS_INTERFACE (4 #2) , 48 =35 H i R 55 72 /1
bDescriptorSubtype, A] DAZE £ BRI D BEF R AT . TR MO BUIE 5 AT e M R AT TR A XK.

A AR P FEE R AT eI R T A : Header Functional Descriptor (0x00) , Call
Management Functional Descriptor (0x01) . Abstract Control Management Functional De-
scriptor(0x02) 1 Union Functional Descriptor(0x06) ., J5 5 S B FEz N Z AT T35
(1) 45 » B AR BLTE D) BB H R 4F BY bDescriptorSubtype FBH .

e R T 58 — AR T U 1 & Header Functional Descriptor, S 3EE 5 FZH5, /i 3 F
5038 bFunctionLength . bDescriptorType 1 bDescriptorSubtype =B, J5 M 2 &7
4 USB 5 A LI AS , BRATH S % WA R 1. 1 kit Br LA 0x0110,

Call Management Functional Descriptor B 5 Z W, 8l 3 F T EXELNELT . X
BRULETE 2 F97. B FT R bmCapabilities, B #i A & & K6 /1, LA &ALB AL Do A1 D1

= HAMN AREE 0. DO K0, FRIELE H AL H P HE P (call management) ,D0 A
1,Z7R ACARE, X Do ko B, D1 Kbk Zn% . D1 2R 8 F A8 8 0 B0 2 8 0 ik 2l 5 2R
O, 0 R fGELEFRED 1 FRoRaEd R RED, FEXE, AT Do A1 D1 #f &
H 0, BliE& HCNCEE A B, 5 515 4 bDatalnterface, €7 45 5 FH Sk A8 8 FH 4 2L )
BRI O %5, BT IRATAME BRI 8 0 A0R A2, A mix =Bk BN 0,

Abstract Control Management Functional Descriptor & 4 575 , 5 /U %95 24 bmCapabili-
ties, IR FHIBES . H DA~D7 i AR, B &N 0, DO 7 Rm 27 X H L T iEK : Set_
Comm_Feature,Clear Comm_Feature,Get Comm_Feature N 1 /R X, DI VERET L
# Set_Line Coding.Set_Control Line State.Get Line Coding i# 3K 1 Serial State i %1, A
1 T ZHF. D2 TR SR Send_Break, Ky 1 /R LHF. D3 £in 2 ZHF Network_Con-
nection WA, N 1 TR, REH{CE D1 B K 1,057 4#F Set_Line Coding.Set_Control
_Line_ State,Get_Line Coding &K fll Serial State i 1 , HAth 35 K A H A S Hr

Union Functional Descriptor £/0F 5 F75 , B — 4 £ 0 Z 8] 19 5 R 7] LLgE B1EH—
MNINREHICRERF. X OFAE —MME R £ O (master) , HARBI/E R N3 O (slave) , A] DA
BZANED, BUFFTRHEEREORS EAFTHE-NEORS EARFHHENEA
G5, AEHE . RSB HA - PN —8ERED.

AL e R AR a0 T .



[ %% x %% %%k k% % % XD BERHE IR BE % % % % % % % % % % 3% % % % % %/

/ % % % % % % x x x Header Functional Descriptor * x % % x xx x/
//bFunctionLength Z Bt ., LR KEN 5 F1

0x05,

//bDescriptorType FBt, iR 2 &I 28 4¢ 5K # [ (CS_INTERFACE) ,
/ /%5y 0x24

0x24,

//bDescriptorSubtype FEt . i iR fF F 25 A Header Functional Descriptor, %j-5 & 0x00
0x00,

//bcdCDC F-Bt . CDC A5,y 0x0110 ({5 45 #£.55)
0x10,
0x01,

/ * % % % % % Call Management Functional Descriptor # % % % x % x x/

//bFunctionLength F B, LA KE N 5 F
OX05’

//bDescriptorType F Bt ., i fAFIE A A JS 475K 4 1 (CS_INTERFACE) , 4 5 f 0x24
0x24,

//bDescriptorSubtype F Bt . fiiRAfF FI5 N Call Management functional descriptor,%i5 & 0x01
0x01,

//bmCapabilities FE ., %% HC A call management
OXOO ]

//bDataInterface FEt, A B 54 10 FHAE call management
0x00,

/ # % % Abstract Control Management Functional Descriptor x % %/

//bFunctionlength B, A KE N 4 F1
0x04,

//bDescriptorType F Bt ., iiAAFIEA A28 K5k 32 11 (CS_INTERFACE) , 45 &7 0x24
0x24,

//bDescriptorSubtype FEt ., #iiASFF2H Abstract Control Management functional descriptor,

// %5 A 0x02
0x02,

//bmCapabilities 52 B¢, ZFF Set _Control Line State,Get_Line Coding i3k il Serial State il Al
0x02,

/ * %% xUnion Functional Descriptor * * * %/

//bFunctionLength 7Bt . ZMRFIKE R 5 FF



0x05,

//bDescriptorType F Bt . iR A7 5 fy 28 K59k $2 0 (CS_INTERFACE) , 4w 5 & 0x24
0x24,

/ /bDescriptorSubtype FEt ., iR £F F2 4 Union functional descriptor, %5 & 0x06
0x06,

//MasterInterface FEBt:. XH ERIE 45 & 0 A CDC £

0x00,
//Slavelnterface FBt , X BRI T REmE N 1 FEHERHE O
0x01,

6.6.4 DO o(CDC ED)MiRIE R

w0 RA AW A s, X B MR 1. FoRIFEFF .50 0 A — 4 Wik
A i s, 1o BRI JiroFe 1 i A\ i e i 38 4 1 FHASCEE AT A8 8, 7T DL B e . 00 ) g S o . 1 7
XEAEMH MR Z . B UR X Bl AN T, 7T LS F 568 A B 50 A
USB #5597,

6.6.5 FIEAXRZONBEOBARRT

CDC 284 0 (2 0 0) 2 17 57 & HLR N U 45 19 L T HLOF ) 5B O 8O G A B 2 O vp
AR, XBEREH - T8EEED %58 1 (FERTE ) Union Functional Descriptor H1 4§
ET TR 1 MEEOENNED RS EAREM) .,

CDC il iE T Bus 3 0 30 0 0x0A , 38 0 28R RS A4 O Bl ER K 0, %420
AT X e R A v e LT S AR B 2.

B O O#HAFRE O T (EFERAE O 1 EES, F #2468 HID
WA

[rxexxxxxx FO IRRBOD ME OB »xxxxxxxx/

//bLength B, B LUH R AF 0 KBk 9 F ¥

0}(09’

//bDescriptorType Bt , % LR 4 45 5 5 0x04

0x04,

//bInterfaceNumber FB ., ZEOWHEES L -1 O. 55 K1
0x01 L]

//bAlternateSetting FEt., ZE LMW EZEHEE N 0
0x00,



//bNumEndpoints F B . 3E 0 Ui i OB H . 11k & 7 B fd FH — 0 it &2 o o5, BE B R 2
0x02.,

//bInterfaceClass F B, ¥ L PR IS . B2 0 s 24 0x0A
0x0A,

//blnterfaceSubClass =&, ZE Ll TR 0
0x00,

//bInterfaceProtocol FEt. % 1B {d FHEI MU A 0
0x00,

//iConfiguration FB, HENMFRAEREIME, XBEA,HNO
0x00,

6.6.6 O 1(FBEEEO)WNim QB RFT

Pl 1T — 0t i s A i R 2 AL e L 2 R A i R R A
USB F i [8] 5 015040 , 2t 22 i H i s SR O USB 1 2SR B9 B3 175

B IR R B P TR A S 2 O FEIR AT 9 bmActtributes T Bt 0x03 B 0x02 , B, 5 i 3 Y
&t 2L 2 i AR i SOR T R AL . AR E] (bInterval FEBOEXRELBARXT 7
VABCE N 0, AR5 FFE M — oy B A v 5 2 B0 AR A8 B0 it B i H o o 2, R B0 i s 3
b A1 0x82 B 0x02 BIA] . S5 46 BT B0 7 4t 38 o i A S SR AT 40T

Jorxxexxrrxrwenxxx FEO LOBIERE DN EH IR cxxrrxxxxxxx%/
Jrxwxkxxexxxnxxx HBE AU E 2 WIBRAF wx e xx v nx v xxx%xx/
//bLength FBt, Y S MBFFKER 7 F
0x07,

//bDescriptorType FBt . Ui s #iiR 4w 5 4 0x05
0x05,

//bEndpointAddress B, Y B HIhE . X BLAEH D12 A% A Ui S 2
/ /D7 L FE AR BHE T v L $a A i 4, D7 A 1, B DA A S a8 2 9L hE R 0x82
0x82,

//bmAttributes FFBt . D1~DO0 A ¥ S 4G far L Bk £

/N R A i R B e SO 0x02, HAR AL PR BE A 0
0x02,

//wMaxPacketSize F B, Zhm s MR AKEK. Wm 2 R RKEKHR 64 F
/[ EBRF WS,

0x40,

0x00,



//bInterval FB. Vi s 2 1A) A B 8] , 33 B it & v o5 TE AL
0x00,

Jorxrrnwxexxxxnnx HEHHEWE 2T B »xxxexxxx% %0k xx/
//bLength “F B, ¥ MM IRAF K E AN 777
0x07,

//bDescriptorType F B, ¥ iR fr4i 5 Hy 0x05
0x05,

//bEndpointAddress F B . i M hE . DX HLAE FH D12 A% H o AT 2
/ /D7 L3 7R B8 7 W, iy s D7 SR 0, BT A HH R 2 A9 HLhE A 0x02

0x02,

//bmAttributes FF B, D1~DO i 5 1% 5y 25 A ok #5

/ /% S 13 At i AR 3 S AR S B0 0x02, HABAL AR BE O 0
0x02,

//wMaxPacketSize FB. Ehn M B KEK., Wa 2 R RKEKA 64 F, FEMKFHES
0x40,
0x00,

//bInterval FB, i s 2 9A) B I 8] , 5 B X it 8 v 5 TO R
0x00

6.6.7 BT HARTEEINIK

S —F/E W AT HEFMBFTERL T . HERNEAR — L RX B 3% OB EFKR L
Fo o v i, B R AL BRAE R S8 ik v N T B EEZ —T BB ECR, Bl B R RA %K —
W ATIFAREE B R E L EE B O R ERFRIET.

M R [ R B T LA EALFETE R T B & R AT  BE ik AR BORC B R AT
REUCF AT R RFF Z SR w5 T T ok AR5 3L T e BB B8 14 i X9 35 HE (L 8T 6. 6. 1), T I B¢ A
H BE IS 37 SR A58 B i B TR ORI D XSS SR R TE B & IS A P P SC B b BB T e i
WP ZEA kil

A It *
B EERITUSEY 7 UsEREEE O

B6.6.1 EZBFHEH
L2 58— AN PR B B A B ) S O XHE HE SRR AT TR AL IR 3 . B B R B
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HpE EEEE
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OTEEF. REBDEEERANEEIRERF ).
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B OB HRETW inf XA E, BFEER H 5\ Codes\UsbToUart\Driver T, A5 Hi
“T—27,F R, G RINEEN inf X E, USR8 IF 0622 W ah, 118 & il S0
I B 27 5 Al 2 A B O G I SR AR PRI — S 2R AT SR (B R IRATT I A S X AN 1
KA AL FR , R 9K 3 2 P Mt — BAE SRR XA R iR [, — Be i ] & , 3K 20 A2 5 & i 210 88 i
BB T XA MATE R, X5 T — A hiE R ER BRI RERKARN AR NER, X
EEREN ., B, BRWRh RN ZEELETUMHT . U E#EANSBEES O EER
AR BT .

USB 3% &5 0 % H A i .

T A 0 ZE X 8 Y,

0xAl 0x21 0x00 0x00 0x00 0x00 0x07 0x00

USB K% AiF K

USB % &5 0 % i it .

BV AL 0 I 8 FY,

0x21 0x22 0x00 0x00 0x00 0x00 0x00 0x00

USB Z&%i 5 3K . R FE R

RIGHITFRATHELE, AT UEFEINEH O (COM M LPT)”HEAn T — AN 5 10 “d fizi &l
iy USB # 5 0 (COM10)” (i & O S EA R BB LA f8 A —F8) , F 08 B rl LLET
Fzt & B, BEA RNFE inf XA E MG &R KD BEFRIEFERER.

6.7 EiEKBISEI

ERTHE PR, EVEE T —14 bRequest K 0x21 Kk A5 K, 2 H — > bRequest H
0x22 HIZ5HIER , B2 X A ERBE MU 4 W2 78 USB CDC P H a] LR 3 2%
2£,0x21 & GET_LINE_CODING WigFR,m 0x22 & SET_CONTROL LINE STATE ®
EK .

6.7.1 GET _LINE CODING &3k

GET_LINE_CODING K& EVARE & O B iE K, B3 ERERIRE AF I .
WU 2 AU LA K B or v B . & SR Y A o7 o R B HE B N A O 0xAL 0x21 0x00 0x00 0x00
0x00 0x07 0x00, HH, 55— 0xAl TR &1L BN O K A TG K ORL AT P IF %
B HIWE 2R XBNRED 45 —F 3 0x21 2 GET_LINE_CODING 3% 3R i 4 15 ; 35 T S i 9 5%
A wValue F Bt HA 05 B4 T RPN FAT R windex FBL, BRAE AR XN OR,
X HO R B O 05 W71 R iE KR B EE B K wlength, &7 0x0007 45, Wil
R HTESR G MR 6. 7. 1 B8, 5T Data 22 &R B .



% 6.7.1 GET LINE CODING i5 R4

bmRequestType bRequest wValue windex Wlength Data

101000018 GET_LINE_CODING Zero Interface Size of Structure Line Coding Structure

HB 43X Line Coding FJ# N BER BRI WR? X P RIEF E L. ME6.7. 2 o,
3 6.7.2 Line Coding Z&#3k

i % & 1l AN/ A W | i A
0 dwDTERate 4 gl Data terminal rate,in bits per second
Stop bits
4 bCharFormat 1 g 0: 1 Stop bit

1: 1.5 Stop bit
2. 2 Stop bit

Parity
0: None 3: Mark
5 bParityType 1 B
1: Odd 4. Space
2-: Even
6 bDataBits 1 ol Data bits(5,6,7,8,0r16)

S — I dwDTERate (4 57715 1 850, V8 T K/ 6] R , 38 7 B0 28 vy 1 38, B0 Oy
b/s, XF T8 0,8t ERATIT UL BB R R, Bl 80 9 600,115 200 %4, % /8~ bCharFormat, %
ANFEHEZDAEIRN,0 8 1 AEIRNL, L R 1.5 MELIRAL, 2 2 2 MEIRN, E=48h
bParity Type, &7 Fi i FH B8 773X, 0 SN TS, 1 AR, 2 IR, 5 T P A Mark A
Space IRV, 2B DU~ A bDataBit, s 86 A2 £, AT e+ 5.6.7.8 53K 16, % HfEH
8 PLEHE L 1 LA IR, DA R To A AR I A, AR SRR I A T R Bp Ak b 3, H X Rpiz s X,
MREZFFEZMRENA, TEEH BITIEM.

[RRE , SR T 3 4 A AT B B R /DN g 5 2 L X ST ASE FE 8] 8, & Line Coding A FH &5 #4441
%A, M4 EH A% GET_LINE_CODING i 3K i, 5 6 12 ¥ 21 i {8 3R 115 24 F L & %
SET_LINE_CODING B , gt £ % 3% 35 5k BB PR A7 73X 5L T, 1 [R] B 4% B2 30005 B 4 4 50
B,

6.7.2 SERIAL STATE i&%0

25 2 122 38 RN 2 FH R 3R 1] R 1 AR 285 1Y (EL 2 P Bl 7 S B s T v e B E LR R K3k i i3
R B I B A MG R TR T 2 5 R R X B X AT AL B, R T AR
K= 0 REREHER . WRIZIERESER, /T LUSF CDC Bl X iZiE K i .



6.7.3 SET _CONTROL_LINE_STATE 53K

ZAE SR IA BPE b B B B, Ho, wValue FBARY DO i £ 78 DTR, D1 i %/~ RTS, B E
M bR E O I8 X AT, B AT 2205 3R R 2 ) B R B — A 0 K B IR 2 o R AU A
By,

6.7.4 SET _LINE_CODING &K

SET_LINE_CODING i# R HRiZE S O pJE P, iR GET_LINE_CODING & tH % 1, J5
T BT H Y Line Coding #3t—#f ., ZiE KRG FEE R R OB SR KX 7 F 1 Line
Coding ¥ . HZIRATZ A0 02 e #B I A Ak 3 5 78 B0 By B b 308 . B e 7 X R 2B K
i A5 0 B R BT R BCR BB R 40 6 A HE Y Ab B, A 38 i — > UsbEpODataOut O & &K
5T AL BRI EE BT , DA G v a0 O i th o BT AL B pR B AR A TR (RS L EBIEE & T4 TT
KT AR B R 1152 2 ] LA BECHE P 3 194 R A5 8 i o 80k S B , LA 1 4% 4 B V5 f . Pl
43X A R BRI RE RO T T AN AR R I — K RO .

7E UsbEpODataOutO p& & H , 4 Wi Fif 18 19 3% R & 7 & SET_LINE_CODING, 7 5 /2 ,
Bl 7 A5 H RS Line Coding . 485 MR 1115 B 8 O IR BSR4 SC (L 3 3
BB R 3, HA S B Z w45, DR B ATTE B Iml [ 8 Y 145 1k L TR B L 8 B804 1 i) A =X
HARR S BARH T .

JORERE KRR KK KRR KR KRR RERX XK E KRR HHE RN K RERNE RS KEHRE RN R KRN RER KRR KXNX XN
PR R ) BE < USB i 5. 0 K0 2o 72 25040 A B R 2K
AHOSH T
iR =l . 0
B R ZREUHDRALTE 0 S e 5 A% R A0 B SOR S R
R R R R R R R R R R R R R R R R R
void UsbEpODataOut(void)
{
[/ TFAREF R RA—A K 80 BT LAAT LU #  AE 8 ) T 2 1
[/MRERSERAE, G LE BRI DT T, MR switch 4]
if ((bmRequestType == 0x21)&&(bRequest == SET_LINE CODING))
{
uint32 BitRate;
uint8 Length;

//EE I 7 F95 A LineCoding {H.
Length = D12ReadEndpointBuffer(0,7,LineCoding) ;
D12ClearBuffer(); / /5 BR G2 v X



if (Length==17) / /N S K B IE
{
// M LineCoding {18 1% & R Fe R
BitRate = LineCoding[ 37;
BitRate = (BitRate<(<(8) + LineCoding[ 2 |;
BitRate = (BitRate<(<(8) + LineCoding[ 1 ];
BitRate = (BitRate<(< 8) + LineCoding[ 0;
# ifdef DEBUGO
Prints("IRFEREEN ") ;
PrintLongInt(BitRate) ;
Prints("bps\r\n") ;
# endif
//VE B ORI R
BitRate = UartSetBitRate(BitRate) ;
/ /¥ LineCoding A {H i% & K SLPr A 1 B E
LineCoding[ 0 | = BitRate&0xFF;
LineCoding[ 1] = (BitRate™ >8)&0xFF;
LineCoding[ 2 | = (BitRate>">16)&0xFF;
LineCoding[ 3] = (BitRate™>">24)&0xFF;

[/ T R 1 ALAF AL, TORE S 8 A B g AL, BT LA ] 52 3 2 0%
LineCoding[ 4 | = 0x00;
LineCoding[ 5] = 0x00;
LineCoding[ 6 | = 0x08;
}
//38 18] 0 & BE R IR S B AR
D12WriteEndpointBuffer(1,0,0);
}
else / / FA T SRR B o R B OR A R
{
D12ReadEndpointBuffer(0,16,Buffer) ;
Dl12ClearBuffer() ;
}
)
[1110777777/71717771///End of function///////1/1////////1//1///1/]//

H B T UartSetBitRate O BREL, 1% PREUT 5T E 8 O PR IR [BI{E 0 SE PRk B 1 3%
R, T I A IE H E R] A S M ST U R R A S O L T SE BRI B AR R S i
IR R AT A — E M2 . 81T UartSetBitRate ) R B R [FIE , AT DL H 30 28 3 45 R
SRR RZBAMmME. M TIREEFENREER, BT ENE 2 RIEDFERREAEL.



[F) R 7 i pR B (A B A et 2 2 9 51 B ML b AR T R S ik 2% 1 S s
KRR, £ UART. C X, 8 X — % # define USE_T2 ¥ 2 it 28 2 fE MR R &
R MR ZER e A L RS, BERMRBIESEARALH K UART. ¢
P

6.7.5 SEPREKBHEININ

LT EILNEFRE  XEBAMERMK—TEHEREGRT - F— T  HHF=IREHIL
T7 %, JFORRMERIBTE A _EREL, P BEWORR T - B B i 1% T B = T B, 4197
B R, EREfT.

B0 BRRERE M EZENHEERGERWNE 6.7.1 Fim,

. sscom3. 2 (fEE:BAE(TT), £Thttp://www. mcubl. com,

USR0S S ER
15 o 08 Pl 8 5.

USERRIERIHEE |

S 2 08 P2 0F .

USEER 0 50 P HR .

ysgm.éuﬁ@w k.

i o 0l e .

DAl Dx21 Ox00 0x00 0x00 0x00 OxO7 000
USE2E& A& | GET_LINE_CODING.

Bim o 1.

0x&0 Nx25 0x00 0x00 0x00 0x00 Ox0&

VIS Eilfs 2.0 4 P HR .

VS .0 390 P H .

i a0 s T .

0x21 0x22 0x00 0x00 0x00 0200 0x00 0=00
USEZE4i & ¢ SET_CONTROL_LINE_STATE.

S o 0 0T

USEif o0 54 P B .

Be6.7.1 ETHEBERBEHNAKLER

ME R B fE B AT UAE B, 3328 T SET_CONTROL_LINE_STATE #l GET_
LINE_CODING 3R . SR J5 BT 5 4h—A~ 8 R Bh T, S 8B 808 0, 1L 9 600 f9 B4R
FTHE, v LAE B & 06K B B RE R GRaD ik 6.7, 2 B,

Wi f5 B B8 T JLIE GET_LINE_CODING,SET_CONTROL_LINE_STATE PA f& SET_
LINE_CODING &K . Aft2askkiX 42, IR F B E WA E R, X EE Lm0 R P
REAGKT . Hi SET_LINE_CODING & 3K B £ B Bead B ¥ o 0x80 0x25 0x00 0x00
0x00 0x00 0x08, B i 452 K 9600,1 {2 (- 45f , AL 8, 8 o7 B 7 .

I B R AT A B R B T (B H SRR B LR 0D BoR 88 HEX B, R EH#%
— TR ER KEY2, A LER L OB THE. MAKGFERLERAmSE 2 KX TH
WHHE Rk 5 F7 K 6.7, 3 iR . B AX S NBE SRR 7 DA IRATARE P 2
Mt 2SR X T , 24 R EEREF . XBEERFEEBUERA 2 B Afm A3, %
KEY2 SZBx | 238 o v o, 2 3R 18] BRAR R 45, 28 — 2715 0x01 A4 ID, 55 — 745 0x00 Jy#&



.[Lj SSCON3.? (fE:-FLECTT), EWhttp://www. acnbl. co

]Isgﬁ.ﬁn%ﬁiw g .

iR m 0EE P e .

Ox21 0x20 0x00 0x00 0x00 0x00 0x07 0x00
USBZERH 1HK ¢ SET_LINE_CODING.

VSR & 04 PR .

S MR TS,

0x80 Dx25 0x00 0x00 Ox00 Ox00 0x08
ISR BN ¢ 9600bps

S e MR 0FS .

USBi . 04iA PER

US B 2.0 FitH PR«

i P T .

Oxzhl OxZl 0x00 0x00 Ox00 Ox00 0xO07 0x00
USEESG M & ¢ GET_LINE_CODING.
Bime R TF.

Be6.7.2 ERAEOAXBFITIARNBIERER

BIEMN B =T 0xF6 & X A% sh 10 ML (KYE2 @BRThED) . W AZEAEM S O
RIEBAE KA TRATIE B A X v e, 2 B 5 o T AR S A BE W, SR & 2% — AN L AR 4 8 iR
5 Bt e —H Baim s 2 f i rh i,

’%’ﬁ 52@#‘[5?"5

001 5300, 0P8 D200 00
o e

%%ﬁﬁz?éﬁtq;$jﬁ 01 00 F6& OO0 00 01 00 00 00 00 |

0x01 000 0x00 =00 000

USEd .2 500 PEf .

E6.7.3 #T KEY2 HWAKER (L) FMEENEEE)
6.8 XISBOHIEIA IR

X F K 4r USB £ W9 FF &K, 2220 TAEZE S LA KA 5618 3K J5 T, 5 OF i 808 1%
B O A B , A R AU S T T

ZESL R ORI B USB 848 2 18] 1Y F 46, JEORs d 1 3 W 3 A9 8080 e 32 B o o 2, B i
A2 PRI R BHE S 2k B E RIS . R, X LR AR AR A — B U A TR fn R R O
B H) BB R A S it USB 0 &8 H 25, 9l & 5 8080E 2%, I D 78 85 1 3 2 B0 A I 43 1l
(. T USB 3 U 85 A7 3 A TRURR, A SR B0 R AR FE 58, D12 2 A 3 W& NAK, AT 247 Ui 12
il o AR 2 AT A X A [R) W 7 AT DU — AN B PR 22 v X, 78 £ 10 42 W50 e DB Ak 2 o 2 o s B 4l
HWCR R RS 7E EIEIA A B o 1 2 F A G vb K2 R S B IE S AR A 2 . N
T B 1k EAEIAC AR A 5 R A WO B L 7R 0 B b O e 2 B CR) A BN R



Rk 1 FHR RO, XA DLIRIE— & i [R] Nl & B 02 BRI EEER FERES A
Bl A S 2, TS 2 B KREKFERA 64 75, By LLA] BES7E i v 8 2 — P 3|
64 F5 BB . B T B A — 1> 64 FW A 0P KRR X L8R . ETEIF B — KB
Rk 1 FAHARR R O CURA B35 , S8R & 3% 58 5 5 A RE B R 2 e R 2 BEE
FEH) 8952 1 RAM HA 256 F747, sf O PSR P KB EEH 64 745, 3t LR ZE o IX
KRR IR R 2 B A E X 64 FH R MMX E LR T . WIF R A 8
A AL RAM H 8D (40 8951) , AR W] DA% S 7 vt a4 3R AT o ¥ o il 2 Il KRB K B/
— 2, Flhn 16 F5 . XFERANZE X KNI LR ER 16 FH5 T,

L UL By, R e 3G PN 64 I HY O BCHE 22 op X R USB i & 2 B4l 22 v X
(UartBuffer[ 64 ] 1l UsbEp2 Buffer [ 64 1), J1 3 i %8 4~ 3+ # #% 248 & (UartByteCount F
UsbEp2ByteCount) ., 73 4h, Sl 2 i) B 2 56 & 3% (FIFO) . | T 83 1 H WOB0HE 28 o X 2 1
PG, BT LASE 75 B0 T 24 RG22 b X rP B BROBUHE SN E BR8P 22 & (Uart-
BufferOutputPoint Fll UartBufferInputPoint) ., &K M 2% X 5 BUECHE B, W UartBufferOut-
putPoint 1 B HEGEE N 1, R E L PR vh XA R, W H B o K Ik s BIRAEZ XS
B}, 5 3| UartBufferOutputPoint V8, F5E 5 1, R E LK 2% vp XK, W [\ 3] 22
XISk o T4 e 2 BB o A R G — M A B 22 i UsbEp2 BufferOutput-
Point, AMEHIE 2 8/ij &% P BE A B . 1 BOR X 283 8 A A B E7E USB B &k & &b 3
PR 0.

B IR AR PP v B s A 1 % e Ak B A e g A S ) LED 320 Br CH AR R /T UL, B
BT b — S ARz R A , AR FB1T) B main bR XT3 5 B9 A0 B 4 0 B . & 3% RUAR
2 K £ SendMouseReport () Fl & % £ £ it &5 PR %0 SendKeyboardReport () 2 ] Bx . ¥
KEY.C N\ TR SRR Wb B B MR, X ERERIEEABFEZE
i1T. LED A L iRz . BT 02 AR 6 808, Br LUK 68 75 1 B ok S i 14
B T ,7E config. h ¥ DEBUGO #l DEBUG1 HY & SUHI B .

SR 5 TR AB R ER 11 v T A0 3 R A R R b T AL B R A HEAT B R R FR CERR R B O
W B BHE 5 A BIE IR G vp DX, IF 38 e AL B B E DL R WO TR I ED -

if (RI) / /WO

{
RI=0; /) TR

// M\ SBUF £ [H] 1 75 % 48 PR A7 76 22 v X
UartBuffer| UartBufferInputPoint | = SBUF;
/IR AME TR

UartBufferInputPoint ++ ;

// NSRRIk 5 vp X R B, W4 31 28 b X T Sk
if (UartBufferInputPoint™> = BUF LEN)



{

UartBufferInputPoint = 0;

)
/BB 1

UartByteCount ++ ;

}

SR J5 TE v A 2 By o HP BT AL TR R AR S B HE RO b B, M58 vp X UsbEp2Buffer Hi8 A
BOWE R & & W, BEAS e A P B B, BRI, 2428 wh X UsbEp2Buffer 235 J5 , A" 152 8] 4 25 2
ey W RO BOHE . 1B U B P R AL B R B AR AS IN T

/***é(-%**-}6**%*%**************%*%************%***%***%***%%*%%****%%

PR 6 < S L 2 i R I Ak 2 R S

AHRSH R
iR I8l . G
& e

*%%%*%*%***%*%********%**%*****-)E--)G***%%%%%***%*%***%*******%*****%/
void UsbEp20ut(void)

{
# ifdef DEBUGO

Prints("USB ¥ & 2 &t 1 Hr . \r\n");

# endif

/ /U0 SR 2 o XA AR A R T e ER T R R S R DU IO Ak B i e, ELHRGR [R]
if(UsbEp2ByteCount! = 0) return;

/e R ORS00 A 2 80 8 B o R
D12ReadEndpointLastStatus(4) ;

//EEHR Y A 2 B R 3R T SRy S B R A KR T R
UsbEp2ByteCount = D12ReadEndpointBuffer(4,BUF_LEN,UsbEp2Buffer);

/ /5 B i 5% X
D12ClearBuffer();

[/ AL BB 0
UsbEp2BufferOutputPoint = 0;
}
J/111117177777771/7/7/]/Bnd of function////////////11111/1111111[/11/

22 0 T 7 TR W RO 1Y Ak R 5 BT, ) Of B AR 2 o B B A X AR B . FE main pRIEK
HR Y T R BRI L B A R AR

if(ConfigValue! =0) //IREZBERNAE 0 BECE AT LU [B] A 2 H OAE
{



if (Ep2InIsBusy == 0) /0 v 5 2 23 R ) g O BOHE B s, 2
{

SendUartDataToEp2() ; / /8 R B 2% i XBHE ik B g A 2
}
if (UsbEp2ByteCount! =0) [/ % 2 E P X PR AR R, MR X B O
{

[/RELFHE RO

UartPutChar (UsbEp2Buffer| UsbEp2Buf ferOutputPoint ]) ;

UsbEp2BufferQutputPoint ++ ; J/RENEEE 1

UsbEp2ByteCount —— ; /[ EE 9 1
}
}

B T A AR RS BT LRI, 24 B8R o Bl B B AT DL B0 & 26 B O ECHE . i SR e AR 2
Ak F 25 R ZS , BB 4 5 VA FH B & SendUartDataToEp2 O ¥ 2% 1w X A9 &0 K& 3% B v 2. W5R
Ui i 2 FEWCGE vh X R A B R ik 5e R, WA UartPutChar O BRECKBUHE &£ B B O, JF
16 OURH Bz 19 3 2501 A0 BRECHE O L

Je ik B O BE B v s 2 B BR T SendUartDataToEp2 OACAS AN R ff s . B F7E S O 7
A BB BCF I EUE . 8 T B IR TE E R T BUE AVE S A [R] 25, 8 B 5GP £ O o D A0
KA, BT RIEARZ , R BIEERE W XD FRELL AR T . XBH
AT —AS /N 15, 52 40 A 75 22 2 26 B0 B0 dn SR 5 B i B, it At R & 56 i T o 42 ) — 0 43,
RINTRTERF T —IKKRIL.

A AR R AR XA H R R KRR KK KK E X KRR K AR AR KA XXX XXX XXX XX XXX XX XXX XX

BRI BT BE < KF BB 11 5 o X o B 000 ik B i A5, 2 ) R R

AOZSH .
128 Bl . G
& R

**%%***%%*************%é(--)E-')E-%***-*-)E-****%*-**%************%***********/
void SendUartDataToEp2(void)

uint8 Len;

/ /B4 11 847 G L B7 1L UartByteCount 7E H I o 165 BT S BOR 46
ES=0;

/ /¥ H3 11 G2 o DX B YA B B 1 B A Ok

Len = UartByteCount;

[/ KA BE SRR O O, R A R R RS B AL B, E R [
if(Len == 0)

{



ES=1; / /EARITIT & O iy
return;

}

[/ KT Len FHANEIEREEB T HZ b XA, REB T I8 AR 5k kBT R 2 60w 5 s
[/ AW BHE BB R T IR R |, v DA — IR R AR

if((Len + UartBufferOutputPoint) >BUF LEN)

{
Len = BUF_LEN — UartBufferOutputPoint;

;
/ /M6 B v X B T R

UartByteCount —= Len;

//ZEBEAT LAST T 88 O i 7
ES = 1;

/BRI E AR R 2 A X
D12WriteEndpointBuffer(5,Len,UartBuffer + UartBufferOutputPoint) ;

/ /6 g HBOHE R £ B

UartBufferOutputPoint += Len;

/IR E E B R X R, W8 & (8] I3k
if (UartBufferQutputPoint > = BUF_LEN)

{
UartBufferQutputPoint = 0;

}

/ /B B i a2 B AT

Ep2InTsBusy=1;

}
[1117101017717171/1/1/]/End of function////////////////1//1/1///1/]//

R LT R PP R G T T R BT X E LI R hRE T . BARE AT Y
We? B et I ACE R EN R ER S O E L R OB AT IR XA EIE R R O R 5
FJ B H USB £, iX if <3 in—> de L8 00, 8 1 53 b — A e DK BY FAT & . e 2 U
H3 T 2R HR) R R 8 ke ST B B 1 b, DT B IE A 8 1 e B, R AR BY T B T
FLIE Y H3 1 AR B B0HE , 5 25K 7 I A ef O B AR5 BB A ik 3 USB | B 4 215K 1 U
B0, BoRTEFT TR O BRI B T E. XA S O AR BERET &, A RXEBE
B ®,B AR EHE A W,

(B 2 PR X CH 3h & 38) J5 » R SRR AU 8 O & X e ) 6 i, B3R — ks .
m, e REFR X, HEEFFY E A BN X, TEAIIEEE K ASEBR Y., XEHA
JREHE SRR XE N D12 fdn s 2 B DIEPILH . ERATH R, B Kl 3%
DX A AR T, T R B T B P T A SR R T K N R AR R AR B D12 % R 2 H R 2K



i, EVL R T fa S 8 4 D12 (i S ¥ B B BE iFE 7 — M X, I D12
P22 op X P RSB A BB (B RIRITWERF R T — 12 b X BB SLEBR T b,
ST DA % A B4 s BB B2 I . 2 FE LT — IR AR B i, A5 — YT B o B . X B A5 Y
— K B R | T AR IR % 36 BB SOR B R, TS 2 A — 808 A 28 3R 5 T DA 400 & 13 B
BOHE W B A XA ), R R 98 op IX oA B8 ELTE KRB AR LS B0E . RITWEF
BE - EWGIL T, FHE L, HE —REEE AW B W% X ik E 5 o — 1%
X2, R AN A 2 LR R SER R XORME T IR T — DR X B, 4
SR 0 SR Ab T 3R BE A, X WA 7 R AT ASRAL

A4 B AfEPX AR R e 7 AR B, ZE BRI , S CE B iR A e, SR % AL o X B
G2 vP AR SR B, A8 AR e 15 IR R W, ELHER [ 5 R K B 2R UL, AR P A 28 vh X R T A
T B T . R A e A B g A A LR R AR O AR BE 7 XELH R D12 M 5 — AN B
BEURE (read endpoint status) , g2 fLHS R 0x80~0x85 , & 5 X W — 4~ i FHZ a2 7] LA
M D12 Hrgzlal 1 5255, H i g D5 .D6 7 FH SR s s s PR AR, B8 1 B, 3R X Iz 9 I a5 Ak
TWRAS . R EORE] ) 45 R BR 0x60 1R “ 0 5 7 #AE , AR E5 R 0x60 , 8 4 156 B B~ 22 v
W T . LKA B RBARL AT .

/% KKK KK KKK KKK KK KKK KK K KKK K KKK KKK KKK K KKK KKK K KKK KKK K KKK K KKK KKK KK KX

BR B BB < 32 X D12 i IR A BR AL

ANOZH:Endp Vil 5

iR [m] -+ iy s AR 75 A AR A 1O 1

% .k

L L T T T T T T TN TTTTETTTTTTTTTTTTTTTYYTY

uint8 D12ReadEndpointStatus(uint8 Endp)

{

D12WriteCommand(0x80 + Endp) ; / /1 B i g RS A

return D12ReadByte() ;

}

[1111117111717111711//]/%nd of function/////////1///1//1/1/1/1/1//]]/

FE 3 5, 2 i HH AP BT AR R R SRR BT B S 2 i DX B A RS A B3 5 7 PR IR (5] i im 4
TAUHS .

[/ AN G oh X ERBCA BRI, A BE T R Hh B AR &

if (1 (D12ReadEndpointStatus(4)&0x60))

{

/R B JE R RS XK TS BR v A 2 AR R BT R AR AL
D12ReadEndpointLastStatus(4) ;

}



7£ SendUartDataToEp2 O pREH , & ok i B v s AL BB A IR .

[/ B PG vh DXER W B, A g AT 2 R AT
if ((D12ReadEndpointStatus(5)&0x60) == 0x60)
{

Ep2InIsBusy=1;

}

SRIG X R P 4 PR, OF TR B I b asaT . BRI S DR )T A, IS R — )
IEH . Pl P o 32 e 1 R B T T S AR 0 B s B4R R 256 000 b/s TR, 3£ T 100 £ KB H)
B R — 1 EK.

6.9 ZEIXEALY inf X4

B AR Winows 2000/XP B T XA~ CDC 2K UK 5) , (HR B 2R AW &, b 7 B4R AL — 4
inf SCPF, BN RGE SRR EABIIES) . A inf XAFEAZEEACSH, ME7ERM ETFE,R
JERE B O KT ZOoR B U . BiSEIE , B EXX A inf SO A RAE , HAE 51 3R ok
W, HOHEBT G SR . X B AR A 4 XA inf SOOI A LRI R EBE
i1, — M H i E E BB —ZHME T . inf XAFHENEUNT

; Windows USB CDC Setup File
; Copyright (c) 2000 Microsoft Corporation
; Copyright (c) 2006 Recursion Co. , Ltd.

[ Version]

Signature =" $ Windows NT $ "

s R 8 £ A U 1

Class = Ports

{6 1] Y %2 3% 28 GUID, % GUID &M 45 “ii 11 (CoM Al LPT)”, AT LAFE T M %

;HKEY LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\Class H{k F| &

R B B E A PR AT LA B B A R B e T “d 1 (COM Al LET) " ZF
P BLAT T 8 & Ay JE A v AR B g 9 28 8L 08 “d 1 (CoM Al LeT)”

ClassGuid = {4D36E978 — E325 — 11CE — BFC1 — 08002BE10318}

s UK 20 2 0 B2 AL R TR O A 1 A R 1 Y SR B R R A A U i 9K 3N R AR AL R
s 9K B0 72 Fp 42 {IL 7§ 44 FR COMPANY 7E 1% U & Ja e L, B & — 1 F i 5
Provider = % COMPANY %

;f# B layout. inf 34
LayoutFile = layout. inf



sIKS R T 0 H WA S . OK Bl 78 e 22 25 4 408 1 O 1 I O s 2 2 /9 3 TH
sENE Bos B &R 2 r IR 30 12 13 45 25 0L
DriverVer = 08/04/2008,1.0.0.1

[ Manufacturer |

sl S R A PR . SRR R PR 1 B0 ML bR 2 A9 3 R Hh R, MEGNAME 7E 3% SC M B 5 e X

% MFGNAME % = ManufName

[DestinationDirs |

s BAR X e I B . 12 4 system32 H %
DefaultDestDir = 12

[ ManufName |

;X B E B RSN AFRELLILELH ID 5

sModen3 & 7£ J5 T & X W —FF/F 8 B BUE AT U BIR A [F B % & 4 7R

3 JFi I A USB\VID_8888&PID_0007 7~ i% IR h Bir VL L i) e 4 » fo ZAR I H C W & L&
;R ATA9 1% % VID 4 8888,PID 34 0007

% Moden3 % = Modem3, USB\VID 8888&PID 0007

[ Modem3. nt]
CopyFiles = USBModemCopyFileSection
AddReg = Modem3. nt. AddReg

[ USBModemCopyFileSection]
s 72 B 5 ] usbser. sys XA 1% 32 Windows 2000/XP H 1 H

usbser. sys, ,,0x20

[ Modem3. nt. AddReq |

3 39 i e A % T

HKR, ,DevLoader, , * ntkern

HKR, ,NTMPDriver, ,usbser. sys

HKR, ,EnumPropPages32, , "'MsPorts.dll, SerialPortPropPageProvider"”

[Modem3. nt. Services |

3 38 010 9K 50 i 55

AddService = usbser, 0x00000002, DriverService
[ DriverService |

DisplayName = % SERVICE %

ServiceType =1

StartType = 3



ErrorControl =1

ServiceBinary = % 12 % \usbser. sys

JXJH:' LRYE A O W EE X TS, A LRI A AW ZoRBECE],
s BEAT R 2 — et B8 FI M T 4/F 8 B0 S Pr a9 8 3, A AT LABEE B

[Strings]

/NI 2% 7/

COMPANY = " H1, i P& P& i % 24 "
5 il 1 7 24 R

MFGNAME = " e, i 5] P&l "

IR LR, BB RAERSEHER R
Modem3 = " H, [iij P& P&l i 9 USB 42 1"
s Ik 55 %4 #K

SERVICE = "USB2UART Driver"

e inf XU B B — DA B L JPEE. DS RNRRIZIT TR, N
T 58 K R IR, Bl B 2 i SO 3G hn T — e B (p 3G 4D . — kU, T2 A 2B B R HR
4y RA VID,PID U K& 5 i X WA R ER 4, VID #1 PID M E R A 2 i & ID —3, &
NP R I AN RS, ARSI i VID iy 0x8888, PID & 0x0007 , 1% % 4% /& % #: 7F USB M4
LB AKE inf SCHER3EE B PVTES 1D 562 USB\VID_8888&-PID_0007.

ETFEHMNFRAFR ARBRAFEHEEN, . ARELHE. HR2ERIANRAELER
I BN AR BT DL HE IR S A A H R R B 8 S AR — 5 PR R A AR g ER el R
B3 R T 745 ) o il i T RN 9K B A R A R R AT DA B R R B B AR IR A2 F T L i
B S BB, fn & 6. 9. 1~& 6. 9. 3 fs,

5 REEHE

wHE BEW FEW B
B &S =

[+ e HERIEEDER
%Eﬁmﬁ% FIr e
in
r;,"‘ im0 oM 30 LET) Hodem3="" Eéﬂm @ﬁﬁ;ﬁfqusa BEA

Y emEEiEUsEsE0 comio) ﬁﬂﬂ'&]ﬁt T@rﬁfﬁﬁ"]% 2 ATk,
o LY ETFERERO coms) S I TR
[+ TEH,

F6.9.1 FEFTHEBFERHNZEEM



REHE T
%%§%§%§7%¢§$]

B EEMEUSEE RO (comi) Bt

el IRED

FRE L

3 s E B RIUSERS O (Como)
I

WEzER - 0O (Com 7 LPT)
slispy.  HEEE
irE: 2 o ¢ (EERTIUSE) * UsEEEO)

E6.9.2 EEEEFHNEMRRETF

A T l
i e

HEE#FTSEE SO (CON10) B

B | WENEF | rmiER |
SEEEERCT (COMID)

NEEFRETE: amESnFs  |[infIIFHEER
e DriverUer=88/04/2008,1.8.08.1
=R HER: 2008-6-4 x it '
BB R e

0 Ty rid S e 1.0.0.1
HEEEIRE. FeET e

BEe6.9.3 EEEMPHNENEFIETF

6.10 ARF/ING

AFE P TTHAY USB %% 83 0 iR J2 AR 4 FH A9, 15 Bl P8 B0 7 Jor i FH B3 H SR HL s I R B, B
2R o B OB R EIRGE R REARMIE? X T, iR HAZE I LB USB ¥ H$
O, BEFLA 28 USBEIR, —Hefk USBH:&H O, B —H Mz . x4 il &
ORAT I B O% STCHEILTRERF . MALTH FELK USB R OLMNATT. Aid
SEUE R Y Rl % O e 0 i B R WDM 3R 3 75 AR 1, T AE 2 IF 09 4 BE s O i B8 A E



B, B DL — e B i 18] PC S H Y 2 8 0 8 B4 BEAE FH 2% 8 O, I 2 1 R P Ik o 8 0
A H R R 5 0= 07 2Ok U5 [ 8 O, 100 28 808 B WMD J5 K jilel. 3CH
R T — S B ATERORSE B, IR BEIRA T, i 75 B2 3 HATHESE USB CDC HY B
£, P G 22 AE R — R & LSS e O, H R R R A 9 2 4 R % 5 1O 2 A
PIA~ B e 0, Z2 0GR IR LUE B A 2, e 2 RAF AR TG 7% MU FE , AT RE R X 3R 3l JF A i

R 2R,



2/
USB MIDI &#&

FREMNMINAEEHEEZ RCEEZWEN LU EL MREE 75 5K, ¥ S 4 AT
2HEF . AREWIE USB 223 Mk LB —/ 4 &5 ) USB MIDI 48, @ g rl Uiz h+, &
WAl DL A shiZE, X AR R A L, iR W] DASEEE MIDI 2 0% USB #: 0 I EE .

7.1 MIDI &1y

MIDI(Musical Instrument Digital Interface) & RAs M F RO W HE S , & EH Fr MIDI Ph 2
TF & —FpiE iR e, MIDI fZ R AfE M F A B MBI A S, MEHZBFEE ., XHFEA
AR KT A 23 8] i an . — & 3 Zr 4 il , i R FE 8 CD H A WAV X R B %
30 MB 7725 (8] , 1 6] AL 9 MIDI SCH R 22 L+ KB, #&jik MIDI &, % MIDI #2445 &
45 MIDI & ii4s » H MIDI & BaS 8 75 & 5 i ok

1983 “E H PR Sk 75l & B S NAMM (National Association of Music Merchants) 1F 318
it T MIDI #34E 1. 0 fiiA< . MIDI § i SR B R AR RIS S L — 1 EEM, EfnEE BT
IREABE AR A EM A YRR FARMBAT NG . R 42T FHS%HE T 2% MIDI
I Rl 1Y L F 2R 28 FAH 26 A1 Bl 1% %, 151 10 Roland . YAMAHA %5 5k 28 0 &) FF A4E 72 1 M 738 . 8%

M MIDI BB & B 24, A MIDI #: O R#R&2 T 206 H . 7£5 5K 8E . &l
1B R AR TE AT & SR S8k, MIDI k4% JLF B A TE, 40 MIDI 48 &% . MIDI §* 52 37 % . MIDI
RES,

MIDI ¥ 41 5 1% G2 B & SRR & 1A & AR KA Xl . 15 58 19 & 4 5% &, A R B Y 3F J2
BEW H2HERASRE R IERENR L., M MIDLid %A HARAREEHEL .. M 2HER
B ZEN B E &%, 78 MIDI 88 BT H e C &F 6, MIDI & 58 il & ™= 4k 3 75
i) MIDI 58 :90H.3CH.64H, HH,90H F£/RTE#HE 0 FH#Kik; 3SCH BnRE ™. AR C;
64H Fn S8 . MIDI AR AR E Y E]iZ MIDI i B i, i 23 X 86 B 80, DL Rk B4 3%
RER TR CHE. RE MIDI & UFENFAERBEREM RS, B AT LI H MIDI 4
P50 3 22 X A AR A% X L MIDI B4 5 . BT MIDI F74% 1 3 8 & 3 S 804 A< B , i 2 1 2=



58, XA AT DL R K5 A Ffig 25 8], [RIRE K BE 1) 3 4k - MIDI SCHF RBER A WAV U RNV
Faz—EH.

HL 38 S HLAEE W AR A MIDI £ 0, 7] L5 Hifs MIDI St & 4% . FruER PC Ak B
B MIDI £ 0 GE B Ak 6 07 —&, A KEEOIA D BGERSL , /LUK BT
I LA MIDI iR &5 PCAHE. FIHTHEVLIR KA EERE J1, 7T LAX MIDI 3 — 2 4 45 1
AbFR, XFFHLR HA S 5 R AR, MIDI £ R 3 8 B3 HAS R B, THE LK
MIDI ¥ 4k 25 ) il VF 7 Zhi 4 , o 22 o 3 FT DA i 2 e 72, BPBE R <3 SR 2% » o AT DA FH 3 3 AL 1 4R
AR

7.2 MIDI N T {ERE

W HIRATI T B F RS R AR AL R R R E A BT R, B2, HiF
B BB RWEERE., DIEMAIECh 16 A, REERN 44. 1 kHz BXGSIE CD RUL, HRb ™= 4
PIECHE R 16X2X44.1/8=176.4 KB, AR RER —Fh ik ikt HLR“BLIZ B E 78 7
X2 MIDI R4 B, RAFFEZFER . R EHITEN“BFZEZE”, X F USB MIDI 4
L. RE N USB O ZEMEREBEAITEI.REHRITEVR S &SR E.

HAIJLDEARFHE . & R FaME., REXIANASERET I H Wil
T .MIDIZEFREHXESHAHARM. #EE,MIDI &R 4E 16 NMAEMKEE, 7] LA KRR
A E GEIE O @B BRITH R T A R EARAF R R BIF ), EEN , AFENBTE R
#4& HWESEEAAFRMEE, BHEEAQEEERS F5. 0E, YFEILENFELE
KB B E GER EA— BN 0 lard) AT T BHE.,

MIDI #Hl S FRL . XEAFEMAER T, RF— M EF R, ik e dEiE L
7 IH B Note On Message, ZAn2 A& (TN HD & 9n, kk,vw, HH,9 FRIRIZHE
B ID;n FRRLEPNEE, /TSR 0~15,3848 16 1NEiE; kk HERAHEH .60
WD R g CFsvv RREZEMN N E,0 ARMAFEF, 127 IRKER.

¥ MIDI {5 B 5% 4 8 75 ¥ tH MIDI & 48 5k 58 B, A A% 38 5 5 FH I 3R () LB SR A% 75
BB RAER G S RO R G B, B R g T & @R, MK MIDI F K, 7
AR A AR P T R B BRI RE S A 22 AR . 83 3 75 R BT 6 FH A9 k1 8 3 & A L JEE 3R
LA AR B S L 75 P e A — e S B R A S R WL R GE AR B FE R

7.3 USB MIDI R &V B RIETY

—A4~ USB MIDI & % 7] LA A 1R Z B e, ) in MIDI 4 i 2% . MIDI # 45 28 (20 1) L 46 1L
%, XBEERIT A MIDI 885 H A M S8 (UF FE gy i MIDIfEfL., X B AL &



— AN B BE S, it MIDI {5 8 5 A 05 1 5 3 45 28 i/ 24 & A L BB B Bl 3R

USB MIDI & £ F it 80 2 Sk £ % MIDI 34 8., — />t 8 5% 50 7T L& 5 £ % MIDI {4
B . 7E USB #bt & o &5 4% i 09 B0l I8 A 2 5 4G 19 MIDI 315 8. . i & i 4762k 32 i 9 USB-MIDI
Hm gk, BETLISE USB MIDI i %4 289 3CRYS , X% F Note On {1 8. , 5l J2 7€ 5 I fin b
0xP9, Hrt P B — % MIDI {§ B 45, AL R — %, & b 0 BpAT,

ARSI FE USB &% 19 SE 1] | 3E 4718 %0, % UsbKeyboard & il — 157, 20 £ & UsbMi-
diKeyboard, USB MIDI % % 7E Windows XP T & H W3R 30 i, H 7 20 A A7 &3 9K 30, 4 |
R ATfi

7.4 ZRBARF

WA RTEEB R PID Bpol, Kb N B HRFAZ, XELRBENNTEF T .8 PID
2 B 0x0008.,

7.5 BREEWRTES

USB MIDI % % A5 2 HID i iR A5 742 &5 il B AT , K e B 1R 4T 545 40 9 HID #iA
AT B3 ] 4 3R AT LR o i R AT AUt — IR M BR . 7 USB MIDI & T
MIDI i #% F DL ISR Bk 12 148 38 AF A0 28 4 5K i L i SR A7, TRANR D038 & T 1 99 4 KA K&
USB MIDI i 22 1y B s SCHY

7.5.1 BEEBRT

% USB MIDI #8315 { WAt B EE A8 0 &% it B # R4 P 9 bNumlInterfaces F Bt
F0x02, BARFEX B EA AT HEMED,AREN —ISHRE, SHEH 80 258
A,

7.5.2 SHRHEOBEREYT

BAFIREEA — DB ER T AC(Audio Control) , ] AH 24~ & Wi # 0 5 &
MIDI Ji e 0, 7EiX B, Fas 3 0 %A L& AR BGR T R e . B A i o
RECH R 0,8 O R RHF M O0x0D) , FRAFMEH F K O0x0D , A MEHH, hoE., &
St ) A ) e 1 R AT AT

JoRwrx s nxxwenxx * x G AP BE T FE IR AT % 06 % % % 556 % % % % % % % %% % % %/

//bLength FBt, #EOFMBFRKEN 9 FT
0x09,



//bDescriptorType FEt. LI AR E R 0x04

0x04,

//bInterfaceNumber FBf, ZEOWEE . E—I EOHES RO

0x00,

//bAlternateSetting F B, ZEOWEZHEmES H 0

0x00,

//bNumEndpoints F B, dF 0 YA BB H . &% 1 BA big &

0x00,

//bInterfaceClass FE ., ZE OIS, FH#E OLEACHE A 0x01
0x01,

//bInterfaceSubClass FB . %% H Bl HIA 125, FMHl4E 0 m RN A 0x01
0x01,

//bInterfaceProtocol FE, ™A i H MY

0x00,

//iConfiguration FEBt, LN W FFERGIME. XBEEA.HO

0x00,

7.5.3 RFRSMBHIEO®ERS

SRR IR B A4 ] e 1 AR A FH R A8 3 1235 R i 4 O | B vk, X LR — A4Sk filfiag , e
KUl BN R T2 I P i 4 1A oAl e A MR e, i RRRF A NSk 7. 5.1 BT A, Horp R
B — o9 A S B 68 A OB, BRI IR 2Bt A . B RF -0, A
ERH SN 1, T TERX B iR 2 595 BIEHR A 0x01.

R7.5.1 XEHEFHEHNEROMRFHER

i % &= 4 x oA | B A fii &
0 bLength 1 0x09 Z AR B I
1 bDescriptor Type 1 0x24 | fiRFFEA(CS_INTERFACE)
2 bDescriptorSubtype 1 0x01 | R4 725 (MS_HEADER)
3 bed ADC 2 0x0100 | Z W BLA A S (1. 0)
5 wTotalLength 2 0x0009 | &Hik B B KIE
7 bInCollection 1 0x01 | MEFEHHEHERA -
; b st TS 1 i B~ MIDI i O & 2% 8 i il 4 0 GX Lo 4
11, B MIDI 4% 0




7.5.4 MIDI RO mART

MIDI Ji 4% B 1R 45 60 AR o 10 12 0 R 277 2880, & {8 P9 ANk 52 o 20 5R 4 0l i A 0 i
i MIDT 38 . 5 Al T F) 5 93 42 1l 4 0 4R A7 B — 18 2y MIDI Wi D iR 7. X B
BB THE -AEO, BT LB binterfaceNumber F Bt H 0x01, ¥i 42 H bNumEndpoints F
Bl hy 0x02, 2B IK IH A3 2R, 7ML binterfaceSubClass F Btk A 0x03, #/8 MI-
DI yi#: 072, BBy MIDI Ji: O #i R AR T .

J o w % %% % %% % % ¥MIDT PRIEE LI HE IR R % % % % % % % % % %% % % % % % % % %/
//bLength B, #EOFMBFRIKEN 9 FT

0X09 ]

//bDescriptorType F Bt . #: AR FFHI 45 H 0x04

0x04,

//bInterfaceNumber B, ZENMWH S, E 4O .55 k1

0x01,

//bAlternateSetting F B, ZELOMZHEE N 0

OXOO’

//bNumEndpoints T B, dE 0 Y s AU H . MIDI i #82 O ff FH — STt & /%0 S o 5
0x02,

//bInterfaceClass FBt, &% O M. Fm4E ORI 0x01

0x01,

//bInterfaceSubClass F B, % I FT{Hi FHIF7J5, MIDI #i$: 1A 7R A 0x03
0x03,

//bInterfaceProtocol F B, WA 18 H il

0x00,

//iConfiguration FE ., ZE N M FHFERTIE. XEEAE,HNO

0x00,

7.5.5 %K MIDI REOBRE

AERE MIDI 78 O #5538 25 Sk H#58 USB MIDI % & N & fi e (a5 o 5 /L) a1
HHKR ., 7E USB MIDI & & A 4 FrddiFL - 9k 8 A6 7L . P9 i o8 3 FL L 20350 S A9 L A0
AR AL . R X B A S A RN B i R A k5 A SR U Y L 5 BT T RT U AY g a5 A ) W 4
M.

Wi G LR —Fh 2B L, B2 USB ¥ s 7= 42 ). —A> USB #t & fi 1 o 52 o] LL &
— | 24 Wikt A FL, USB & H B %8 M iz tfifL i A USB MIDI % &+, —/~ USB #it &



g A A AT DL — B A P A L, USB MIDI 3% 4% (59 % H 8088 3% (6 4n DA A0 38 % A3
fL AR Bl 3 A B 4 7= A ) M AB LI B E AL

AN ER I FL A SEBR ¥ (B | %) MIDI 7, 8] DU SR & 2 4M 50 MIDI %4 . F5L ]
DL KB iR b i s B, 45, AR5 oo 40 MIDT 8 25 4 A G FL L (B2 1378 %038 3 26 40
L AN SR Y BRI FLOR B . S0 5 A 4 7L SR £ Atk MIDT % £ & 5k M 3
i, A1 dy o A L DR B % 26 45 Hofh MIDT % 4% . HC Sz bR ol (9 MIDT £ 017 4 0 4% B b
WARMT B, Bt BARMER UART & O, i H% H 31, 25 kb/s,

7 USB MIDI i& & H , B —MEfLERAE — A —1 ID 5, AR R E RN B4 . X Tl
L, BT LLEA 245 A S|, Sk e B iF s i AR FLI/E M Hd AR, B, ZiH USB
MIDI 4% , 7] LAFE P9 it 4 O CBOUR B i 1 25 7 H 300D 6 B 47 v 38 8 — AN S 4 A i FLAR
Ay ELBSCHE IR 5 T G0 SRR A AL 9 MIDI 08 & 2% B 52 B 9 MIDT 42 0, W 7] DL 7E— AN Fh
i A LA R A s 2 PN R A B LA b B R

ban A\ FL AN A FL 431 i MIDT 4 A4 FL 3 38 4F (MIDI IN jack descriptor) A1 MIID %
HAE LR AT (MIDI OUT jack descriptor) fii8 . M AN, i A — D JCF i 3R £F (element de-
scriptor) , & A USB MIDI % & () o4, il i MIDI & a8 4 (RSB A HED . il
13X S8 2 FF IR MIDI Jii 42 O AR — DLk R AR 51 3 B R E MIDI 4% 1 L #R 4
(class-specific MS interface header descriptor) .

T TR AR U T3 1 6 8 AR AT B 45 M DA e EL AR B SE B S RRIR MIDI 3t 8 11 Sk i R 4 B 45 #
w3k 7.5.2 iy, H, wTotalLength N #2475k MIDI Jii £ O # R A7 19 8K, B4
1) F TR A 1T S L i S 37 A1

£7.5.2 EEHMDIREOLBRAFNENE

wEE 1 x /b iV | i R
0 bLength 1 0x07 R B i = T
1 bDescriptor Type 1 0x24 | %A RFFAIZEE (CS_INTERFACE)
2 bDescriptorSubtype 1 0x01 | iZ#§ R 73 (MS_HEADER)
3 bedMSC 2 0x0100 | MIDI ¥t F 28 B Bh L4 5 (1. 0)
AR MIDI W O A A7 i UK T 4 3k
5 wTotallLength 2 0x0025 B .
R AF & RS LA R AT OO IR A Ry K B S

LI B — R B B8 o A0 52 0B 00 P RO B0 » S B MR 0 B
MIDI 4 A fLIRRF IS5 Nk 7. 5. 3 T3l . Horb, bJackType F BOW i £L Y 65, 7]

DL FE Nk (0x01) BLE AP (0x02) . bJackID Bt 0 4 7L i ME — 1D, 7 DA 76 v 1 4 FL 10 %
ATREREH



#£7.5.3 MIDISNBILERFTHNEN

i #5 & 1, P W E fii  #
0 bLength 1 0x06 VA R A B Y B
1 bDescriptorType 1 0x24 AR FFRIZE R (CS_INTERFACE)
2 bDescriptorSubtype 1 0x02 R B #9726 (MIDI_IN_JACK)
3 blackType 1 0x01 2% 0x02 |4 FLAYZE T (EMBEDDED 3t EXTERNAL)
4 bJackID 1 1D %A L B ME— 1D
5 iJack 1 0x00 R ZIHILH 2 R R RTE

UYiBA : Value — 4= i B0 O A 5249 i (8 Y A 0808 S P B0 I AR O 5 R .

MIDI 4 i 4G FLF R AF R S5 an 3R 7. 5. 4 g . %t 4 L 5l 3R 455 0w A 3 FL 38 38 47 19 A
5 FWHNAERXE—HR . bNrInputPins F BN iz i 4 FL B9 4 A 5| B &2, — 4% i 4 fL
"] LA 2245 A 51D, T AT LA 22 Ay A FL 2 422 30 4 0 48 £L , LUSR 4t a0 1B 8098 . baSour-
celD Ay #% £z 82 fan 47 FL 09 A 38 FL B 1D 5 BaSourcePin i AU (b iR A4 L) 38 8 4E
AL ASI S, P EE IS 2R RA LA £ 4 baSourcelD Fl BaSourcePin,
iJack AR IZIH LW FF R RFIRT], AL P EEZFERFH
#*7.5.4 MIDIEHIEFLE RSN

%5 & B Kb R fH T
0 bLength 1 KB AR A A
1 bDescriptorType 1 0x24 %A R AR ZE R (CS_INTERFACE)
2 bDescriptorSubtype 1 0x03 R AR T2 (MIDL_OUT_JACK)
3 bJackType 1 0x01 &% 0x02 | fL Ay % (EMBEDDED & EXTERNAL)
4 bJackID 1 D ZAH LA ME— 1D
5 bNrInputPins 1 n 173 kBN DG e
6 baSourcelD(1) 1 D P AL AT A AR LA ID 5
7 BaSourcePin(1) 1 G AT Rk R NGRS NG
iJack 1 0x00 MR ZHALNF AR MR RTIE

Element Descriptor iR fF7EASLH T EA 2, X BA TR T . B8 H v L&
% USB MIDI % & Bl

AREGIBLE T 4 AL 73 300 P AR L L P A L L S R A 38 L AN A1 R i
AL, B A B0 R S Ak A e i Y AR L A S 45 TSI (B B A 0 R S BB B S K B A R



HAE AL TR A — AN R A TS FL R L) B 2 iy A L% £ 20 9 o o8 48 FL S B A5
JA b o TS g i A R A 2L B R 3 R N R A AL R N A L
HhEB s S L AT b B R AT AR R 5T . X BIEE ik AGFLE 1D R 1,40
B AR LAY 1D A 2, Wik B 3l FLAY 1D & 3, Ah 8B4 3l FLAY 1D A 4., 7 P94 4 FL A9
baSourcelD H135 %€ ID Ky 2, BPAM ARG AGFL . 7250040 45 L i baSourcelD H145 %€ 1D 4 1,
B Py ik i AL, B R B I 2RI MIDI e O AR AF I F .

J %5k % 0% %%+ AR LR % % % % % % % %/

//bLength FB , ZMBRFFHKE, R 6 FIF
0x06,

//bDescriptorType F B, ZHBRFFHIFE Ay CS_INTERFACE
0x24,

//bDescriptorSubtype FBt, il fFF25, MIDI IN JACK
0x02,

//bJackType FBt . &%l FLAIIEHE N A ik
0x01,

//bJackID F B, ZIHFLAIME— 1D, 5% B HfE 1
0x01,

//iJack FBt, AW T EHEFRT . XBERAF,HO
0x00,

/% w xx % % w A ER B AT FLHE IR BT % % % % %% % %/
//bLength FBt . ZAMRAFHI I,y 6 F4Y
0x06,

//bDescriptorType Bt . Z MR AFAIFSHEI A CS_INTERFACE
0x24,

//bDescriptorSubtype F Bt . iR fF 2. MIDI_IN JACK
0x02,

//bJackType F B, %1 fL B9 FE L K HN
0x02,

//bJackID F B, LA ME— ID, X B HUE 2
0x02,

//idack FE, MM FHEMABFTRI, XBEH,H 0
0x00,

JorxxxxxwxxxNRBHIGE LI B » e xxxxxx/
//bLength “F B, ZMBFHKERN 9 F



0x09,

//bDescriptorType F B . %R AFAIZEH y CS_INTERFACE
0x24,

//bDescriptorSubtype F &, #iiRAFF 25 MIDI_OUT JACK

0x03,

//bJackType “FBt . 236 FLAI ISR K Py ik
0x01,

//bJackID “FBt, ZiHfLAYME— ID,iX B HU{H 3
0x03,

//bNrInputPins “FEz, ZHi B LM ATIHE., XBENA—1
0x01,

//baSourceID FBr, HEHF| i LA A 5| A% A S LAY 1D, R+ R S ARy A4 1L
0x02,

//BaSourcePin FEt . ApERim AfRFLIERE R ZIEL A AGIH 1 |
0x01,

//iJack FB, ZMIAWFHABEMBFRT, XBEE,H 0
0x00.,

[ ok k% % % AN ER M AR FLIE B FF ¢ % % % 6 % %/
//bLength FBt, ZMBRFFHKE,H 95T

0x09,
//bDescriptorType F B, &I RFFAIZEEI Fy CS_INTERFACE
0x24,

/ /bDescriptorSubtype FEB ., iR F25, 5 MIDI OUT JACK

0x03,

//bJackType F Bt . Z4fifL 1 2E BY H SRR
0x02,

//bJackID FBt, xffLAyME— ID, X FH(E 4
0x04,

//bNrInputPins F B, MM HfLIM AT W, XBNXE—1
0x01,

//baSourceID F B, 4 2% fLo A 51 B 5 A FL 39 ID, 288 I i A i fL
OXO].!

//BaSourcePin F B ., Wik AfFfLEZEBZmAL WM ATIE 1
0x01,



//iJack F B, AN FABMBAT R XEEAH. N0
0x00,

7.5.6 i R[UIEERT AR KiIn [IERTT

FE USB MIDI B8, B 1A tr i Bt 8 20008 S s i R AT Z 40 i 2475k MIDI it &
B8 v 2 AR RF (class-specific MS bulk data endpoint descriptor) » ‘B i1 & 4 3R P #x 3 FL =2
A An] 7E B 5 ZH ARG . R o Yt B O v A R AT T R — S SRR IR B O v S

2RIk MIDI Jii 7 B8 i s i R A S5 sk 7. 5.5 781, Ho bNumEmbMIDIJack
BN A BOAE 12 4ttt i s B9 PN ik A LS B0 ZE A SE I b, AU — A PR A A L BC— S N R
i i 48 AL, BT LAMEA 1. baAssocJackID 7Btk 43 Bo 78 b it & I s 0 Pk i FLAY ID 5, AT LR
LA 0% i 1, DA i A L R 80 T S 5 X A O 05 L 48 R O PN B AR LB ID S X T
Uit &, 48 8 A N Al LAY ID 5,

R®7.5.5 EHHEMDI GHERBERSHEERFNEN

T #5 & 1% K /AN | B O i &
0 bLength 1 4+n  ZHEGRFFRY K E
1 bDescriptor Type 1 0x25 | XA FFRIZEE (CS_ENDPOINT)
2 bDescriptorSubType 1 0x01 Z Al A AR 722 (MS_GENERAL)
3 bNumEmbMIDIJack 1 n 0 TC TE M i s A P e AR LR B
- baAssocJackID(1) 1 ID1 43 T 7E G o AL B 56— Nk ALY ID 5
4+ (n—1) | baAssocJackID(n) 1 IDn | 4FEETE M & B B e — T WidE LB ID 5

FEAR L), 75 2 — At A i 50 R — At B o R, X L D12 B AL 2 SR K
B TR R b v i s R AT T M0 — A SRR IR S SRR AT IR A LB AR AT

Jo% % s % % % % % % % oo YEHE B BCIE A U AR IR AR ¢ % % 003 % % 6 % % % % % %/
//bLength B, Ui il ik FF R BN 7 519

0x07,
//bDescriptorType F B, ¥ s iR fF 405 & 0x05
0x05 ]

//bEndpointAddress =B, i & A9 Hbhik , 31X B4 FH D12 F% A i 5, 2
/ /D7 AL F s BUHE 7 1) L Fa A L D7 A 1, B Dl A S L 2 Y3kt SR 0x82
0x82,



//bmAttributes FF B, D1~D0 iyl sl M A BRI VR $E . 2w i it v 1
/ /B i s B G oA 2, HABAL AR BE N O
0x02,

//wMaxPacketSize F B, i M BB KAK ;0 il 2 MR KAKN 64 FH; EBEMRF NS
0x40,
0x00,

//bInterval 7Bz, Y i 2 1 A I (] , AR08 X
0x00,

/**********%Lﬁ:ﬂ{ MIDI ﬁiﬁt%ﬁ%ﬁ%.ﬁ?ﬁﬁﬁ B K KK KKK KK KKK KKK/
//bLength F B, M RFFHI R 5 F47
0x05,

/ /bDescriptorType T Bt , i il i £ 1 28 B O JS 47 9k Uit 5 4 38 ¥ (CS_ENDPOINT)
0x25,

/ /bDescriptorSubType F B . iZ i iR fF 9 F 25 %I 4 MS_GENERAL
0x01,

/ /bNumEmbMIDIJack % Bt , 1% i a5 A P itk B AR LA B R X H A 1 4
0x01,

/ /bahssocTackID = Bt , 12 it &4 1 P ik fay th 4 fLAY ID 5
J/FERT N E LT — Wik Rl ID 5 R 3
0x03,

Jxxxxxxxxxxxx xR EHt B ECIE S H U S HE IR AT w6 e % % %% % % 66 % % % % %/
//bLength FFBt . i R AR ER 7 FF
0x07,

//bDescriptorType “FBf . Ui 3 f iR FF B 4 5 S~ 0x05
0x05,

/ /bEndpointAddress F B, ¥ i, B H bk , X B4 F D12 59 5 HH v L 2

/ /D7 AL 2 B0 I 1, i o i A5 D7 A 0, BT LA%T R o 2 bk A 0x02
0x02,

//bmAttributes FBf, D1~DO Ay b S AL 2RI $E . %0 R Al 5
[/ LRSS 2, HAB AR A o

0x02,

//wMaxPacketSize F B¢, i 5B KA ;4 sl 2 FERRBE KN 64 T ERMF NS
0X40-
0x00,

//bInterval B, i s 2 1A B9 i A] , AR T0 8 X



0x00,

Joxwrxxxwxx x4 0E MIDI M HE B BIE UG SR AF e v v x %%/
//bLength F Bt , R BRI KN 5 FW
0x05,

/ /bDescriptorType T Bt , i 1l ¥R AF i 35 2 2 25 45 5K i o5 4 18 £ (CS_ENDPOINT)
0x25,

//bDescriptorSubType Bt , iZ 4 i fF i) F IS # fy MS GENERAL
0x01,

/ /bNumEmbMIDIJack % B , i it &3 B ik i AR AL B2 X B HA 14
0x01,

/ /bahssocTackID F Bt , ¥ i B ki A fL Y ID 5, ZERTE & X T — Wik AHffL.ID 5K 1
0x01

7.5.7 FRISBWRL

FAFRGARF AT A B B & 0T E R E LR AB R, X BB R 5 AT R e (TR B AR B
USB)z2 USB MIDI %7, % & F 55 % H“2008 — 08 — 08”7 (2008 Jt it iz & F Z R BFA]) .

7.6 {SCE T EEINIR

SCBR | .78 USB MIDI Phill iR ML AE T — SR 475K i oK (B R FE R R & IEA S H 3,
MW E LW E T, HErRAT8 R A58 BT # R 45 B8 ek, o B A9 MIDI 24 4 3
BA LR AEAT DB — T . WA ESBRER T. WREHNE. RS ERT—
USB #F i £ .

WU MR die, - T B BIE IR P E1T. v LLFE B 5 & 9050 68 4F ) XT3 A, o
B 7.6. 1R, SRSV B LESENG . EREEHA P LLF 3] —/ USB Compos-
ite Device(USB & 4% %) fl—4~ USB Audio Device (USB & 4% £5) , W&l 7. 6. 2 frx.
T A9 AR 2 X B A ik v s AL B T

i B x|} i) RREEH :q
{ B ES{rPrUSEd 7 USE MIDTEEER Mw USE Audio Dewice

< P g [GLE U, U E 1031

B 7.6.1 XKIMIFEHIEIE



S REERE

XFE BRE@ EFW Ao

H S 2 A

0 BTes
o g ABSEAEE |
£ E SomndMAY Integrated Digital HD Amdio

., USB Audic Device -

9 mammmRes o FURRUSEEINILE)
D, EFEIEDS

H-) BAERAEEIREE

¥-F

Er{EahuspE 2]
Stiinteyrtitby- L LD B&1RE)

: E Feneric USE Hub
3 Intel (R) IC

11w USE Uniwersal Host Controller - 2830
Intel CHE Family USEZ Enhanced Hozt Controller — Z83A
. USE Composite Jlewice

USE Root Hub
é Intel (R) ICHS Family USEZ Enhanced Host Controller - 2836

E7.6.2 ZEEHEE

7.7 USB MIDI £ Z8V81E8 O

XTI MR E R T L e B e MIDI 34 8 R £ 3 USB i Aus St 2082 7ERT A
AR EITAN 32 () MIDI H4AL k% . 45 USB MIDI 4 4% 2 g Ho 4 faf 4, [ g =4k
—%& Note On(F I H B, B # 32 fii MIDI H 4R (HN#HD K. P9, 9n, kk, vv, H
H, 55— P9 2 USB MIDI #1343k , P SR — % MIDI 5 8 1 45 GX BALUE —
A AR L, O 00,9 AR ID FRiR. JEHE R 3 F7 A BRI MIDI 4 B, 9n R8N TEE
i n | &% Note On JH 8., kk FRHE A H & - vv BB (W BE, 127 AHEKFE) .

i I8 FN 7 BE AR T PRI XA E AT R AR OB AL . FENEE LB A e C L
X B A E EAE Y 60 B, TR A BE AN EE A H e C 8. MIDI 35 8 H & & 1) B AN E T B3 W
ZER—AN G R B 59 g E PO C 2B F B 61 BEXTREH R C Hil
RS, ZEF 5P AET - ESTE A, ERMEN 440 Hz, H—1MEFHHRAE—4
i, BRSO R T — AN NBE . Bk 440 Hz B9 A F A5 2] 880 HzGAM M A & HHJ5 %k
X0 8T T — A /\EE . 7E 440~880 Hz XA /\JEEZ N, R IBAS B 1 % R 140 iR 12 &40
(BAFHMBL TR — N FRMRE 2 8 1/12 K7, B 12 FHE) AR T 12 MIRL
.M A.#AB.C.#C.D.#D.E.F.#F.G. #G, HPiWHHF 4+ SHHMENEFHE
ELBAH £ S ENE AR, MHE—ANERS, Il AR — R, B RN



B LR SR X Ay, BB AR R IR B R C R HEA 9. MIDI R E B AR R, B
TXAE B A FE 4B A& 2 18] A 00 38 25 B, A A — 2B, A — AN /N . filin B.C Z [A] AH
%M FEC.HCZRME ~MEE. EEAIFNLETFME 2T GEFEY R, fi
mC.#AZEMEE—-T2T,C.DZRMEE-NEE.

H S 7E T SR v w5 P 18733 R0 i , BB 4 a7 i BRI NI BT U0 A X 26 Z R A A R R TR A
WA 1~7 X 7 APTPABFERER L, 3 4.7 f1 1 ZEMHE—AFE, HAAHB T2
EHAHER - 2E. A TERESFREPEET AT 5RER, XEE—NNEH,H
W 12N ERE 1 1.2, #2.3. 4, #4.5,#5.6.#6.7, A 1 WIERRELDR? 1 B
R AN [ R B, AT LAAE BT B 1R ) E AR —NE N 1. 3R A 3R R Y A8CRE X
MHAFRERONRLEI T . ERET. AW #5075 A RS, KE a5+ 2
FEHAEREN GIMEAEFE RN, REAEAN ST &EFE 4 M D, R —-1MP 1 AEF, B4
B ORI, iR LL 6 R ET L AR ABE AN . IR 4 B S R PR IR L T /N R 0 25
FEA P B R, SR — AN KR i th e B C AR 1, B mis C R, 2B #E G AR R 1, st A
G KVE . kX BT L& B, MR e CAER 1,82 A 19 A SR 75 B 48 KI5 76 76 40 38 119 1 4t
b X E R A AR E TR CRIEEE A ML EE AR ORNFREA.

A USB 2 HALE 8 AN, T BE 1 25 — Su ] B8 (14 S i, o EC 40 B o s ) =XOR HE AR
$ C¥#. KEYI~KEYS 23 H A i1 5.6.1.2.3.5.6.1,58 —/~ 1 ik C, 3 M8 Ry A
B RR, Al LI EATE MIDI JE .8 i & B2 518 55.57.60.62.64.67.69.72.,

Bs JR SR 1 (B4 B 7Y R 21 SendReport (PR H SendNoteOnMsg) » 7E 1% 2R & A AR 35 A [7] 4% 5
4% T Rk & 1% Note On 8 B . MM T I, 9 & 2% 1 B 0 & K #) Note On {6 B
(HTPAZIR RS ERN, R R (B R NET EEHW B FERIEES HER
W, BT IAR IS B R 0 322 g BE SR BRI B X B R AT RS AR N, Bt k%
FIER O L, XKFIE R TR . BT 8 MNMRE A AL TR % 2L, X B A i KEY1
R i T 0 R A B, AR AR W

/%%%{vé(-%%*—)&%***%%—)(~%%é{-%*’**%%**%%*%***%%%%%**%*%%*%%%%%%%**%%%*%%**%%*

PRI £ Ty BE . AR 4 % 1% (0 1% [B] Note On {1 B A9 BRI HL

AOZ% . T
174 o . TG
i Va1

***%****%%**‘**********%**************%%*%*****%**************%***/
void SendNoteOnMsg(void)

{

//4 FA X

uint8 Buf[4];

//Note On i B 55 —F 1 B & N 0x09,%% ~F4 N 0x9n(n H@EB) . E=FH N 0xKK(K HFH).%



P35 R 0xVv(V R F1 )

Buf[ 0] = 0x09; / /Note On JH B i) & 3
Buf[1] = 0x90; //TEiEE 0 | k3% Note On il B
Buf[ 3] = 0x7F; //ERRENEK
if (KeyDown&KEY1 )
{
Buf[2] = 55; //C YR 54X E M CF)

/ /18 33 Y i 2 3R 8] 4 575 MIDI 44
D12WriteEndpointBuffer(5,4,Buf);

Ep2InIsBusy = 1; / /B B Yig ;5 AT R 7
KeyDown& = ~KEY1 ; / /8 B R L P 45 B

return; /| Bk —AF R fE Bh R [

}

; /[ M Ak 2 R A AR A

/ /40 SR A e A gRLE L TN 5C PR G R )

Buf[3] = 0x00; //EEEERNO

if (KeyUp&KEY1)

{

Buf[2] = 55; //C AR 54X & BN G )

/ /38 33 i &%, 2 3R Bl 4 5275 MIDI H {44
D12WriteEndpointBuffer(5,4,Buf);

Ep2InIsBusy=1; / /B g AR
KeyUp& = ~KEY1; / /T B 6T E i) 3
return; /| Bk —AF A whaR ml
}

: /[ M Ak 2 W R A3 AU RS

ST B, i TALZBARCERE N 31. 25 kb/s IR R, FUN T A 2 B K
AR B EF T AUTESG S 2 F il Wi B R SRR P AR R A A B X . WEIERRNZ,
Xof i B0 A Ak B R R — 2 LS, 75 U TT BB S T BN B 5 0k e 0 RN AR R G
. GRS AR MIDI 5 i, 00 B 72 1 55 f ) 4 £L 185 38 75 Hh 18 2 baSourcelD 7 Bt iy
0x02, P4 A VR N AP IRE AR L. X BN b A S FLEL & A B, AT Windows B4
Hahn MIDI % % % . 1B % BB config. h @ AR 22 M 5, S 2 AT FE .

7.8 USB MIDI &0Y/E

X/~ USB MIDI $# 4% /8 A ff HWE 7 A 1R 2 8423 MIDI S A/t B4 19, LUBEA 44



B Cakewalk,Guitar Pro 5. 7EX B, /v — X L BN B3 . HappyEO H,FE8 A4, %
ERAE AT DLAE M| B P e %) USB /N R T 3R

% USB MIDI 4 & # # 3385, & 74 — 4 MIDI §ij % %, Windows #1E R & A
it B 308 B HE 8 “MIDI & R 8630 A BN 4. 20 5% A 36 i — > MIDI ST, B8 8 &
% F| USB MIDI %825, NI HE LS R 0/ & 4 i . AT DU A 48 il T8 Al ) “ 75 & A0 0 ik
ZHE R LR MIDI %4, E 7.8.1 fiw, MF—8EH R #R MK GS R
A RAs . EETMIT LT . MRS RS, A SRR, RET ], mRA
WL ZZ 45 7t — A~ MIDI SCAF RIS & T 2642804 3 USB MIDI 24, A] DA # T 1 USB
B ARG 4TFF bus hound, BE PR 8 1% 1% & O BUPE . X B4 #F 2 — 28 MIDI &, 7 &
T f# MIDI il A G B © & L, Hh & 2 i & Note On {§E 1 Note Off 12 T . 1R
AR XA MIDI 3F ARG BRANR & AT USE 7.7 TERE —B.

EE BT
@ ELLAEE (D)
Z [ SoundMAX 1D Audio v |
[ E2w.. | &Ew.. |
FE
EALARE E):
| ScundAX HD Audio v |
[ 32w... ]| &0
MIDI &=kiBhHT S E
%m&é . I Jltﬁl.lzj._ﬁ'—lﬂ%l
MlEI’DSth GS I&"ﬁﬁﬁ:'&'ﬁﬁg‘% N
U‘S Au1 evce = . .
(= EAZAES W
| W= || BiE | EAEW

B 7.8.1 & MIDI S KRB BKINESE

ZAE HappyEO HFEBRMAH i FHIZ &, o BEX A — i E . 217 HappyEO,
B Option $5 41, 78“ % FI 7 2E WK o , e — 4~ MIDI % H 564, X BLEE e % — N REAE K 75 1Y)
MIDI 4%, BT AR RE2E$E USB Audio Device, T 7. 8. 2 Frs .

KRG, Y E] MIDI % A #5255, % “J8 B MIDI #f A% &7 /A 1 |, 78 F mk# USB



BRERR E3
B B2 | A | BB RS | Hi | Ewe |24

ERTAMIDIG HEE : | N e e

RaETam: % =
B 7.8.2 #®¥EMIDIFHIEE
Audio Device, W1 7. 8. 3 i/~ .
BERT Ed

TH | B2 MIIA | g (%2 | Em | Zke |24
v EHENIIHEA RS

1EF FRINIDI A& -

B 7.8.3 #%#EFE MIDIBEINESE

BERMFZ A B IR B, RAEWT B E T 7 78 Option 28 T 1 H) —HE%L
FHH AT LG FEAS TR B9 SR A% o i 1T DA i, X A () ) 4% B0 0 B A [ B9 2R A . A il i A e 248 A
ERAMERE , F W ARAE , HZE A FRAIAE S, X BAUC R . BEAR N T 38 75 3 R R
B, REAS BE MY B 7 DL FRAT I 22— We 7 R 2848 IR 38 Se 4 HE 4 1 il 77, — IR R 38 X 28 MIDI
THEENAT . R — Y w48 A ey SE B AN B R AL E shR ki 7, E 2 28R USB A KR
T B B BN TIERR BN —T , R AT D] — S5 R i 5 vk .

7.9 BRYB3RERAIITI

HRRAHASNME, GRERBE 1T, XBEP—A B 5 B U i il 1 -
EIFEREZZOH LN B T )5 8T #IFE N MIDIEE , R 5% B T e
F B 1) ] ol A R BB AT 1 o A, SR IR AT R F e R AT LA, N 32 R R 5K R
T R HERA T . XA — A 2 B 2R 25 A7, WR 2 2385 A7 /Y MIDI iH B 4R i
FRRBIERERS B, AT DB R, X B LT — RS - ih 7 LT B % XA
o BAT AR R — B 2 (SEPR EJE OB R I [l N - 2 RSB K. BITRSE—F1 N
ZATHHR B R ARG E TR T AR ER R E R E, TR 2 E N, E R
HEMBERE FEL. &IFWFINIZETEA AR EE R R, HRREE S T & R —RTEA
[F] i3 3 #) AR08 4 X oMl aE e 7 R BB R & B OxFF, S AT OxFF AR o i i



P 48R . 3 BAUE T F /N85 , 248 3] OxFF B, 313 3] 5 — A, B AR rErE
— AN o B B ET R  OEEA  FRAT R T ORI R — AT AT ) MIDI JE B s . 2K
1B AS AT A S B RS song. ¢ S, BT T th 09 B A& ik ih 7 o s 8., J&
MBI EET U H R MNME T R ERBXMER R —T . AN IBA SBB,E T
B IE] [ B 3 A e R A il 75 ) ROM &R B 1Y

BB IR XEMAH KEY1 fl KEYS 4 %#& %, Fet# T KEY1 #1 KEYS &,
B IR H S A&, VRU AT DL E A7 0 g ol FH R 26 21 A 4, B3 00 o D i A ok i . T
Nk A % B sl 2 B A SR SO, B2 T AR CR WT T, B IR B — S5 R BT DL B AR
AEARN ., ZRTREREITEIL LA MIDI & 8484 8 H SR &, W iF IRARAE T B AL -5
AT F 2N R, X R IEF S, MIDI Mtk —.

7.10 XREINEG

AT PS4 T USB MIDI 88 i SC 8L , i T3 S B — 28 MIDI LUK & 2R J7 T B9 RIR , iX
BAGERR AUE T — AR H, ARZEHE— 8 SR USB MIDI # 4, &
AMRZTAEEM ., AFEENSG USB MIDI ix W EEATNRESL I, B E A — & LK
NP



0=
U #&

U B NREARFARAE T, —FB b . BRIEJLFRT, AR BT, JL
Fhf PC EHA — AW shar, USRI T8 T XM R, BEr PC EILF
BRI T . U MNITF 40 B, 7 AL+ MB, 2 R JLERN kR, AR E X
JILGEREEKX,

8.1 USB KRBEGHEIRS

7 USB thil ", #lE T — K RAE B E X% (mass storage device) , U & 5LE T KA RAF
i % . USB RAERFMIXELEHE USB BN A . USB B LK%, RERFHKEN
#: 0 22408 (bInterfaceClass FBt) A 0x08, #: O TS (bInterfaceSubClass FBt) A 4 JL
i HRKERSr U £LAR i ARG 0x06, B SCSI i Bl s & 4. AL (bInterfaceProtocol
BOA 3 F:0x00,0x01,0x50 , {if 7§ 75 2248 FH v W7 1% i, e J5 — A A0 Rt A% 4w . A S 46
B H 5 —Fh i,

BEAR B RAE B HEIRE, BALMER — N REREAES B0 LUE FLASH B4 O
&, TERATWELTAR E, A —4 IDE $ 0, 7] LI7E L i #—3t IDE 4 O B 88 S8R 1B A 66 4% .
A, ZIBBRZEEH IFRA W E S, B DUA 55258 — A 2B 78 8952 B [ AL Y PN FR AR 4
—A~FAT16 I &% M — MR U %, 58 A28 H IDE $2 0 #8858 /E D 7k es
BJ IDE ¥ USB.

K% 7 By USB MIDI 8 & S B il —13 . 504 & UsbDisk. ZBFLISEBFEENBBRH
B, A B T 5 2. K key. cusong. ¢ SCHF N TR RS BR , 98 A5 o T8 5% 1958 4
I 3% 3% AR P BN EATT .

8.2 IRBWIRT

BREMBFRF RTEBH= & ID 5 (PID) B a], X B &5 JLAS250, AT 0x0009, H
o F BE AR AR AL,



8.3 ZTEBARFT

P FAF RO (BB # R I USBYZ & U &7, 7 & F 515 %8 “2008 - 08 - 147, {E
LR EGERIER UM, Bk UK SHEA—F, BN JLRMFAPY U &
V5 () IS . RS2 e B ok LB PR XA 7 R B S R N AT USB AU B A% LAY, B R
MERFI T i)a B4 12 A HANBEH BBIEAL. Al Windows X A & 37 A 7% , Bt LA
B A AR W BT . AR AO™ dh , Sl il 2 5 BR B SOR A8

8.4 EBERRFTES

ek Be B 1A AT S5 R 5 MIDI B2 840 5 B9 SRR PR R 1 M B3 , A0 45 J 55K 12 1 R4
S R S A OR AT AE . DR B C B AR AT LB — B O R AT R A o o U R AT L[] B
RESHRBFEEGHNERKE.

8.4.1 EEBRART

Ao B AR B o8&, R MIDI #8202 M0 . X B A —I K i B84
WA AR O 80 (bNumlInterfaces FBO A 0x01.

8.4.2 EOBRET

A O FH AN 4t & o s, B2 bNumEndpoints Bt R 0x02. & AR EH I K
ERATHEE & (VB R 0x08) , B binterfaceClass F Bt N 0x08, FJHN SCSI & M fiy 4 48
(R 8 0%06) , 1B EX binterfaceSubClass FBt A 0x06, Wi F ALt & 4% % (bulk only trans-
port) T L (AR A 0x50) , 18 X bInterfaceProtocol =B R 0x50, & B9 4 O 5 A 1855
mF .

JOR K KKK K%k %% % % %P LT HETRAT % % % % % 3 3% % % % % % % % % % % % %/

//bLength F B, #EHOMBRTHIKEN 9 T4

0x09,

//bDescriptorType F B, ¥ NIRRT HI%i 5 H 0x04

0x04,

//bInterfaceNumber F B, ZE MW HES . E— 1D 5HEHO0
0x00,

//bAlternateSetting FB, ZELOHWEHES . A 0
OXOO’



//bNumEndpoints F Bz, dF 0 Wi H . ZEOA 2 M HEE A
0x02,

//bInterfaceClass FB ., ZE LT, REEFHIEE OSSR 0x08

0x08,

//bInterfaceSubClass F B, % 0P HAY T2%, sCSI &M 4 T2k 0x06

0x06,

//bInterfaceProtocol F B, W A {UHL &% H . 1L 0x50
0x50,

//iConfiguration FE, RE O W FH P EGIMHE. XEEE,.HO
0x00.,

8.4.3 ImIBART
St AR A P LR B 3, 2 R BT R B

8.5 M

TERBRTF R Z G - T RUFHUAME XAt AT . FE L FEREFBM AR
AR L E T A4 5K 5 5K . Bulk-Only Mass Storage Reset il Get Max LUN, X
BT W hEE AR S AR LI B 2R K, TR AT R E B . RIERIKE R B RN A
AT —4#4E, W 8. 5.1 finm , lLRB R f#ART, s REINARAFE . NEF AL
FHL,FIERET AL AER,EiIEF USB KB BEFMIX S PML, F13E & 1E 2 6 m iR
B F B Get Max LUN iE:R . H4b, i ] BUS Hound i 85 . X % 2% T — Set Inter-
face BJIEK H R &I A I GHRE B R s R At MEKRE EERIT A ST

JE IR B H  TA & A A

l|.sscom3. 2 (fE¥:BAE(TT), EWhttp://wew.mcubl.c... |,

USEi 5 045 H P B
iEin S0P sF .
Ox00 0309 Ox01 0x00 0x00 0x00 0x00 0x00
USHTiEmhER | S Hi0E.
Eim 080T .
US B2, O3, P B o
USES: £5 0 o P
iR A0 P 5F .
OxAl OxFE 0z00 0x00 0x00 0x00 0x01 Dx00
US4 A F -

E8.5.1 EMFHAFENAKER

ol




8.6 EKFFRIENK

7E USB K& & A2 % 1) Bulk Only Transport Hh(H, #L5E T P RF3K 35 5K : Bulk-
Only Mass Storage Reset #1 Get Max LUN, Ri& 2E N2 mSRERER, & RIKEEK
W BITIE K.

8.6.1 Get Max LUN &K

Get Max LUN R #& =002 8. 6. 1 Fr#ll. i1 bmRequestType B 1, B & AKX F| O
#2540 A5 K , bRequest A 0xFE, windex FE N IERZL OS5 AREH F KO 0, L
FEERKERN 1 FZ5 . SR ERE SRR 1 ZH . ZFTEAREELZ PN EH
BIG(HA 0 B RARE —1TEBBHEIC, N 1 BRRE W ZH AT, DI, & KA DL 15,
i 2ok 5 AT 0 U8 KA R A X B AT DL 3E W R A R S 28 F A 9 SR IE 2 X S Get Max LUN

3% 8.6.1 Get Max LUN 5 REI#ER

bmRequestType bRequest wValue wlndex wl.ength Data

10100001b 11111110b 0000h Interface 0001h 1 byte

e 3 5, 0 Ha HH AP T AR B R R R A 28 B AR SR 0 ST SR R SR A e B ARAD . e
EX— MR REZBRPEITHAE., BRIARMFER—, RO AR T ZRE L REERA
— IR RELBLB— 2T, BT DGR EIR{E R 0, B8 RA — A28 5T, i LLAE
JE R A AL B A, B2 T 2 B RO AT BL. ARR R R EBRBITHR 1. IR AREK S
A P~ 22 55 B0 , DT 23 0 52 7 O T 2 8000 » 5 R B 17 — R B 8t (IR g X iy Ak BRI
ZWg T ZEPILT B R T — RN A2 BRHRSBERMANE B, SUK
n(F K 15) AT LIS 2 -1 i, B4 A e 1T UL H S B SOk K (B g 2l i &
n AEKRME 15, 83 — N ERKZELSEE, “ROBRK7HEZ T 16 Yo il £, 3 AR 2t
WL o P P X A KB 5 — IR AR A 2 WO RE B, BATAR B “Y” 1) . B p s AR I T

switch(bRequest)
{
case GET MAX_LUN: / /53R A GET_MAX_LUN(OxFE)
# ifdef DEBUGO
Prints("fRUE KEHHEIC. \r\n");
# endif

pSendData = MaxLun; / /B 8] B A



SendLength = 1; [/ 1 A
/ /IR SR A BE H SE B I B A UGR [ SR K
if (wLength<CSendLength)
{
SendLength = wLength;
}
/ /¥4 8 of EPO I& [A]
UsbEpOSendData() ;
break;

8.6.2 Bulk-Only Mass Storage Reset (53K

Bulk-Only Mass Storage Reset T 3R J2 i 115 8 £ K 1 4t 5 o 25U %t 008 h w2 et
15, CBW(Command Block Wrapper) , HRZ5# W13 8. 6. 2 Frdl. 7EX M iE KA B , VTR i
B—TFRE LB T R EE - CBW R J5 & [B] — 4~ 0 < BE AR S s A B A,

% 8.6.2 Bulk-Only Mass Storage Reset & 3K B9 45 ¥4

bmRequestType bRequest wValue wlndex wlLength Data
00100001b 11111111hb 0000h Interface 0000h none
SEPRZ R ARSI T .
switch(bRequest)

{
case MASS STORAGE _RESET:
# ifdef DEBUGO
Prints(" KEBFHEIR&EESL. \r\n");
Hendif

/ /3T R RS S i< B Be (CBW)
TransportStage = COMMAND STAGE;
/ /& Bl —A~ 0 KB R BE
SendLength = 0;
NeedZeroPacket = 1;
/ /¥ B4 8 2 EPO 3R [1]
UsbEpOSendData() ;

break;



8.7 XHtERRMNNEERRE

BT T 9 A 58 BRZ S5 » 45 SR 2l i 41t B v sR AR B B 1. AUt R AL d b R, MLE
T BRSNS AR, 36 R EANB B A B BB B BERR S B BE . XA R E
il £ i B SO SE A [R] . A4 B B py 32 HLE o L B 3 5 423K — > CBW (i & BB 40D 1 45
.75 CBW A SCT ZEER AR 9 iy & LA S A% i B0 19 7 1] FIBCRE . B85O3R B B 0 4% i O 1) #l i
A B Beok s TR 25 B Be ) 82 i B84 R (81224 2 58 RS

8.7.1 WSHRIE CBW G

CBW (Command Block Wrapper) 45 {2 8. 7. 1 fr%ll, B 3LH 31 F7.,

#8.7.1 CBWHILEH

I
o 7 6 5 4 3 2 1 0
0~3 dCBW Signature
4~7 dCBWTag
8§~11(08h~0Bh) dCBWDataTransferLength
12C(0Ch) bmCBWTFlags
13(0Dh) REUEN 0 bCBWLUN
14(0Eh) B UHR 0 bCBWCBLength
15~30(0Fh~1Eh) CBWCB

dCBWSignature %5 B A CBW Witni&k, AFAF 8 USBC(H USB w4 M4 5). H
ASCII A k F/n #E & 0x55.0x53,0x42,0x43, IR /Mt A 4 35 8Ok R, HAEB
F& 0x43425355,

dCBWTag CBW MAR%E, H F LS50 BL & 76 58 i % ar 4 3R RS B, 78 27 CSW (i
SREH T dCSWTag FEHIHEA 4 dCBWTag,

dCBWDataTransferLength 75 25 7E 20 4% B B A% 5 204 09 7= 1 8. /Do &5 0, BIAR =77y
e,

bmCBWFlags CBW Hiris. & mi i (D7) 3R B4 A% i B9 77 101, 0 3R 7s i oh 28 O £
ML &) .1 Rk AR . HMAm o,

bCBWLUN ZFE ANMHREZHE TN GRS . MF 2N E 8 Poon, i iz Bk X 4
AFRE HARBEIC, BB AR 4 A, 5 4 SoAPREME 0,



bCBWCBLength CBWCB [ K B . %= EALGE I 5 fir , B0 BUETE B % 1~16. R
(14 (B CBWCB dei) , B K AT B R A —RERY . TR A2 B KR 16 52347, I J5 1 9
HRAMEHN 0,

CBWCB & Z AT A4, ek 1 T 28 e 5 (0 FHI MR 8 4 4>
8.7.2 WMLIRTHE CSW NEHS

CSW (Command Status Wrapper) BJ45# a0 8. 7. 2 fr¥l , 34 13 F75,

#8.7.2 CSWHI&H

= 7 6 5 4 3 2 1 0
S
0~3 dCSWSignature
4~7 dCSWTag
8~11(8—Bh) dCSWDataResidue
12(Ch) bCSWStatus

dCSWSignature %5 BN CSW Witnii, B F A& USBS(H USBREWHE). H
ASCII W3k R R/ 0x55.0x53,0x42,0x53, G /MmN H 4 W 8Bk E~R, HER
J& 0x53425355,

dCSWTag iz RS H M2, H{E N CBW ) dCBW Tag, i i ¥4~ CBW, 5t %
B WA CBW £ dCBWTag.

dCSWDataResidue 174 56 B PRI R F 980, B FRos 5L bn 58 BUAL i 19 715 80 5 FHLFE
CBW Hix & B B dCBWDataTransferLength 2Z [8] By 24 .

bCSWStatus  fir AT AR . 0x00 TR S B AT , 0x01 IR fim & AT 56 i, 0x02
TR B R . HALE SRR

W H A A0 BE 5 BT 58 AR X B R 1 A S B O A N A AE S T S B R
BE R o Bpaf,

8.7.3 XIHtEXIBHIIE

B BB, B R CBW., EX— X, ka2 i CBW. RJE#HA
B BE by B B B Beh X CBW HEAT i 5, 3R (81 0 38 1 WM L O 28080 . 8090 e ik 2 i
SEERJE , HEABPIRS B B R Bl S PATRIE B . AR5 FRIRE A& B Be, 7 £ AL E CBW
S REH



8.8 SCSItp<E&ER] UFI oS &

SCSI(Small Computer System Interface) B/NIHENREHONES A XK
WL E Hoag 2 Man 2 BRI N, SCSI ar A MRZE (HEFE U & H At )L . INQUIR-
Y 54 .READ CAPACITY %4 .READ(10) 54 .WRITE(10) fx 4%,

SR » BARTE R O FZE 0 (bInterfaceSubClass By ) H#g 52 {fi A SCSI #H o4 . (H &
Bl B 41 & I Windows F- A 4 H X — B k45, i H B9 2 USB & LY UFT Bhill. {HR2 iR
O FREMRBEIE 2N UFICED 0x04) , Windows FIHR #EIX 3 SR H 3k, FEAR I A & 48 2 VE 1]
H, Wk, B RArE e 8 0 FR AR K SCSI % B iy 2 4 , T LB F UFI il 4.
BARFE T R SO 4 L R R B g B J& SCSTLHSZ PR A2 UFT fn &4, i 8 B iR
X—m. 7o, ENIEA R A E)E UFT i, plinfE a2 1 2 B B I0— 4N 0, A it
I e R ICA] LN CBW H R EL 8 EHLE Kk — DB R 0x1A iy 4, X 7E UFI
PR R BN (FE SCSI A2 B2 A ) » RIFR [l 45 2 AT R

USB ##:#2 0 UFI(USB Floppy Interface) 42454 SCSI - 2 A SFF - 8070i iy &4 1M
i B SR ) — BB 4 4>, BiF AFE SCST R A & SCST B ik &S Hh et BIM 2 o1& X,
FERE R EH L.

UFI 4 HH B7E CBW ) CBWCB FEBH . LA LA 16 FH,. MRARL 16 FH5, 2R
R4 20 BRI B N 0, TR UFL a4 5 —F 17 (7 CBW R RN 15) N ERENR,
FEFE P AR 4 AR W] A B AR A A s A T A 7

PATF 43 515 22 20 19 JLAS UFT A4 LA SR R o ws SKAE R4l 4, 73 S ik A — 28 UFI
A EA MR 7T IS F USB UFT il 30,

8.8.1 &S INQUIRY

INQUIRY 4 E R B &1 — L REAF R, KUk 8.8. 1 o, B4EAHE K
0x12, HH EVPD FEM T F B R XHF 0, AL i 22 v XA BE A FE AL H i i 2 3R 1] 254
B or EC R 22 0 X, 22 o X 4K BE 38 5 0x24 (B 36 2745 .

% 8.8.1 INQUIRY A £ IR

7 6 5 + 3 2 1 0

Pt (0x12)
BHPTE 88 0) EVPD(0)
TR R 0

TR (0

L I o e ]




$3%8.8.1

F

5

4 3

2 1 0

oA 3R T 30 4 TG ) A A S T K BE Gl O 36 F Y

Y il

3]

INQUIRY g4 5] B EHE F 36 7745, N3k 8. 8. 2 g, AhxEAh 0 Fon HEEF bz

2B ED .
% 8.8.2 INQUIRY #r &Mz #HIBRR
i
- 7 6 5 4 3 2 1 0
0 £RE o AR
1 RMB &
2 ISO LA 5 (0) ECMA K45 (0) ANSI M4 5 (0)
3 5 i 7 3 4 = (0x01)
4 B o A8 4 BE (31 )
5~7 &
8~15 I RfER
16~31 = s R
32~35 7= i WA {5 B, (n. nn)

RMB i KR FEAF AN B AT BB BR .0 AR EEFR .1 Ml BB .
11535 B T AT RS AR T 4 A TR R I T A X5 SRRk TR BR
4K BRAE T AR SR IO 1R &7 X, BT I AR R — A%, W 8. 8. 1 7R
o

<o I S BERIE 7

(R ETERRR £ (RiB=8)
B RE S

Q BNSIZ_16A0 (1) G ) BIEIRRAIE )
‘x.lﬁ e

(ETEERR AT (RMB=1)

E 8.8.1 A[E RMB B HaEA



ISO.ECMA ,ANSI 4 & ff iR A< 5 #LE 4 0, “m B F 4E 4% X7 0x01.,

BEF I 54 < BE 2 F T BRI 808 4 BE L, Ry 31 T

IREE MER JEMRAS AT LR A MR ERE.

ERRR BIE B NA T 2 F AR H A DiskInf 2041, 2 7€ SCSL ¢ X fFH,

8.8.2 FERBIILBE9S READ FORMAT CAPACITIES

READ FORMAT CAPACITIES 44 1l ik EHLEEBUR &4 Fh T BE 4% AL A B W51 &,
MR LA P EEMEENNZ &R F & KER XK ER, Zme K%k 8.8.3
fi % .

% 8.8.3 READ FORMAT CAPACITIES 5 £ &R

fi
e 7 6 5 4 3 2 1 0

0 PR (0x23)
1 B I &

2~6 34

7 S EIZE R K EGEFE

8 Sr LY 2 vh R B (IR

9 3

10 3]

11 34

% 8. 8. 4 JE BA BRI R Bl i KA A A R BN, b ARIIRKERN 8
FH RIS 8 774 , MRS 3. REMITEINEN
BE=BAXERFIXK

T b B A LR AL A 19 =g 20 AL B A B 3238 7T LIS F UFT o,
W P RO 512 5 (B 0x200) , RECAT LA B AR K — 28, B RN KR & B KSR
s AL A, SE PR B A B AR A SR P E



#*8.8.4 BEMEABRAALEEER

5
7 6 5 4 3 1 0
=¥
0 (253
1 {4+ 8&8
2 88
3 ERFIEMKRE
4 (MSB)
5
e (B W 7E55)
6
g (LSB)
8 1 B R 1
9 (MSB)
i, P B (B AR SR
] (L.SB)
8.8.3 1ZBE0h% READ CAPACITY

READ CAPACITY g4 ] LAk F ML B2 BUR) 24 i) A7 B4 i) 2 &, Hoag X3k 8. 8.5 Fr

5 BAEAIE N 0x25, AR T ERAEAEA 0x25 Z0h, Hofth & 7 Be i EH#R M 0.

READ CAPACITY x4 092088 e i 4% X1 2 8. 8. 6 Fr%ll . & o 32 B B hik hy 77 4 i A
RE RSBl 17 1] 19 e R i B st ik , B G R B RN A B BB F W ELE W AR 512 F

W, BENSERTHEITER

B T2 Pk & M o FFER Y, ir DARE 25 1.

READ FORMAT CAPACITIES fir 4 3£ 3 i) 2 & #% ff S R i KW A &, T READ CA-

PACITY 4 RN A R ESTE , FE _EHNARF .,
3 8.8.5 READ CAPACITY /£ 1=

BEASZT(FYH)=(FRRXEHIE+1) XFE XD

F

6

5

4

3

BAELH (0x25)

BHETE

23

RelAdr




4% 8.8.5

i
7 4 0
=]
2 (MSB)
3
. P L (LBA)
5 (1.SB)
6 4 8
7 3
8 T PMI
9 St
10 3
11 3
% 8.8.6 READ CAPACITY %< B B EHE X
=
7 6 5 4 3 ) 1 0
Fl
0 (MSB)
1
% )5 12 5 B gl
2
3 (LSB)
4 (MSB)
5
e F N CEATHO
6
7 (LSB)
8.8.4 READ(10)&%

FHLIE H A READ10) i 2 3R 132 HUSE bR 1 % £ 5008 , Har 248X 3R 8. 8. 7 fn sl , #4F
RIS 0x28. FHHMEA —4~ READ(12) iy 4 (BEAERAS  0xAS) , B M R ER READ10) iy
LS EREZ AUEBRKEFZBEA—FE, BRFEY 6~9 #AEKKE ., M READ(10) 4 RAF3
7~8 NI,

H DPO.FUA .RelAdr Z552BHE8 R 0 {8,



2 58 B b ik T BEAY (B R 7R B BOROHE ARt B i b ik . FERE SR B AR, 3RV R AR R
MBS BAR 9 (BT LA R 328D . —BOR UL, — BBl — B X, RN 512 F5. 3
SR HAl AR/ B2 BB, Bl ANTEE SR R GE R — N R 2 048 FY

A i A< B 5 B P B 75 A% i 1) 32 S R ) S0, S B A i 0 T OR A% fa K REAE TRR L
N

B R Ay 4 P AR S 2 A B e AR A ob 32 BOROHE O 38 i it B v R (] . e
HR AT #RR (7] )5 , PR 8] i & AT IR A& CSW,

% 8.8.7 READ(10)&<#=

fii
7 6 5 4 3 2 1 0
F
0 PRAEALHS (0x28)
1 BE BT E DPO FUA 3 RelAdr
2 (MSR)
3
2 45 Y Wt
4
5 (LSB)
6 e
7 &5 K 8 (MSB)
8 15 5 1< B (1LSB)
9 A
10 P&
11 P B

8.8.5 WRITE(10)d%

F LM E A WRITE(1O g2 &5 A SLBr B9 #E & 800 , Har SNk 8. 8. 8 i
B EAVERIS R 0x2A, BIMEE —4 WRITE(12) 4 GRERTE R 0xAA) , B KL IR G4
WRITEQO ZAZ UMK EFBA—F, ERNFT 6~9 #AEHKE, T WRITE(0) i
S OHFT 7~8 WK,

ZaA &S BER READ10) 426,12 F READ0) 4,

FHIE R RE A2 )5 B S & PR B AL 2 0 B, & E B & 3B )G » iR [H
i AT BB CSW.,



% 8.8.8 WRITE(10) &4 #t

w
e, 7 6 5 4 3 2 1 0

0 PAF AL (0x2A)

1 B4R T DPO FUA 1558 RelAdr

Z (MSB)

: 2 48 e b

z (LSB)

6 (34

7 & 4 1 i (MSB)

8 %K (LSB)

9 R e

10 i

11 ¥

8.8.6 REQUEST SENSE i<

REQUEST SENSE 44 H R F— M ar S PAT R M ER, EIAES M a4 ZE
it %A 2 R B S PAT R E O . Hoar 4 4UA% R 0x03, 4 Xk 8. 8. 9 Fr3,
% 8.8.9 REQUEST SENSE 5 £ &=

W
e 7 6 5 4 3 2 1 0

0 PAFE AT (0x03)

1 BEPTE 73]

2 R

3 3]

4 SR (B 4 4 S Y 5% v X R

5~11 R e

KR W AR A& N an & 8. 8. 10 fr%l] . H Valid FEiE R E R FERER/MF A UFI
BLIE, Valid &y 1 B, S5 B F BT & UFI MGG, 78 UFI Phill b, 5 8 52 Bl 3 F Ok 3R [l
N He bl PR T 451R . Sense Key. Additional Sense Code(ASC) . Additional Sense Code
Qualifier (ASCQ) F& 7R th 45 HU A% , vT LIFE UFT Phil Wi fa 4R 38 . ZEAR S b, SR ] —F 4
BRIE - TER A A BAERD , H Sense Key 2 0x05, ASC 24 0x20,ASCQ 24 0, MR, XfF—4



SR U LS A B2 MR, XMl T EREEARNB R EIE T .
% 8.8.10 REQUEST SENSE % £ iE [ i 1 #5148 X

o
7 ] 5 4 3 2 1 0
4
0 Valid SERACTS (R b 0x70)
1 e
2 8 Sense Key
3 (MSB)
. fii &
5
6 (L.SB)
7 B < BE (R 2 R 10 245D
8§~11 3
12 Additional Sense Code( ASC)
13 Additional Sense Code Qualifier(ASCQ)
14~17 ]

8.8.7 TEST UNIT READY &%

TEST UNIT READY 14 H R & 19 1~ 2 B0 2 B & 4, BB R 0x00,
HAg AN 8. 8. 11 Frdil . w4 10w [ bb 8 1 2L, 0 SR 1 4% B 8 ik & 4, WU B IR 25 B B [
A PAT BB 5 75 D3R [] 4y A AT R . 2 FE L6 H REQUEST SENSE i 4> ok #0151 i
B}, % B Sense Key & NOT READY ., A<SZ4l b G 2R 8] s 2y , B 3% %5 B0 B HE &4

% 8.8.11 TEST UNIT READY # &&=,

7 6 5 4 3 2 1 0

0 PRAEALHS (0x00)
1 Z TS 1588
2~11 e

8.9 FAT XHRE

TR Kl B B A B B FLASH 8577 e & B T A 5K 3 22 78 ROML H A 41— 4>
FAT Xfh &% . MREA 1% &, W] LIk Windows #U# 4k, AR A 2 85 X4 &



t. FAT XM RGMMA RE R EZETUEN EEEERE —F M4, 5 TFEEMR FAT32 R
VR CE , B UL WEGTEA . YR WA S FEE M FAT SXHFRFE R . 78X AL H
i ETEAR L FAT X RGN TR ZE B L%,

FAT(File Allocation Table) & XA R4S , &0 T I B X HFEME KR A
N I 25 A T 4 o A — R R S SCAF AL S5 . A0 R 45 B SO L TR A R /N 8 A7 Aith 5 [
X BAREARBALA, HILFE FAT U R G, SO RN RS [ 2 1, 33 6 30 2 DU S /)N
AL B E S LUEE R IR SRR E — 5k B TR A, X Tk R A BL M FAT, H 3wl
PLFAE— B3R B9 S0, XA SO e — AN B SR, B B SRR A T SO Y S 4
XHKE QEAY O ERESSEERFRE. 81N EHUATAE - MR E R, A KT HRM
AR AER BRT . 78 FAT12/16 X RS+ AR H AL T3 A8E 8 0 ST B08E FF i 4k
XAERGHLRE S R BIAR B 3. I SEUR B 0 8dE, sERE R B £ 4 0B H R M H #
T 4T I 3

— W N iZ A E8| B if 5 MBR(Master Boot Record) . 3" B 5| 81 5% EBR (Extend-
ed Boot Record) .HE & EAE R A 5] T 5% DBR(DOS Boot Record) . X443 Bt & (File Alloca-
tion Table) \ 4R H 53 X F1 SCH- 8045 X 55 LA B E 5 47 .

Hrp, £33 5% MBR Hid# 7 MBR 5| 20U # &0 XK REFEZFELE. HE5RIi
S RE R K RA S, SR B R 51 i 5% EBR. DBR W2/ A& %85 X i —45]
Sie® BHiE R TR XMRLEEGF B UL ARG, U+ 4EZE, 41 MBR.EBR.
DBR # % 703 R 5 FH—4 i X (512 F5)

£ U & & %G+, 7] LI%A MBR fil EBR,T{YA DBR. 7 DBR ZJ5,8t/& FAT X GHE %
A, — D NEIA)  EF R (B E O EIEX . FAT12/16 X RSIR FAT32 304
RGN HRXA SA—F L, FAT32 B B 52 B KN, B8 B & —##F, 1 FAT12/
16 BIAR B 52 B2 K/, BT LB 7E FAT12/16 SCF R 48 i H 55 X B 5 1 5k
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. FEEANTRLRAE T S RFER T — R ES (3 F X g R . hTFERFES K
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/9. 3.3 . BIFZE, B Rebuild All #48 , wiFTHE. 23— 1M EBRNEEFEZE,E
XHREFEG T T EERIEEOFEERAHEERE. WREHFEAL. KERASERE
Batch Build & 0 Hr#E4s T T ., RERFNEBRIERTE KT T, LS8 8 HAth 3K 35 T 77
FaAFRE,

Open Workspace

HEEE T ||.j Source _"’J Ei{ '
1 111
Debi E?.j FATT
jebjfre d el ]
g Vdwlibs. ds| o WindowsTP (C:)
e BRI (D)
ifj Program Files
) Compunare
) DriverStudio
) Driverforks
T W) i P TR ©

B9.3.1 FIAFTERFNE

DDE Build Settaings

IDE ]DriverStudin ] SetlDEzo ]

IDE Foot Directory

|d: WWINDDK 2800
Windows DDE Compiler Options
" Dizable for all pr

o Enable only for DriwerStudio,

DDE or B4-bit C/CH projects
{” Enable for all C/CH pr:

[
Targzet Operating System
7 Windews 2000

" YWindows XF

i Windows Lonshorn

IDK Build Utility [T Build with DDE EREfast

—cel

Cancel | _ Help J

B 9.3.2 ##FEDDKHER



A T $2 B ZAE DDK Build Settings B 3¢ B DDK )42 , LIJG & K E#H T I K sh 72 ¢
i, #RE e — T DDK B&4e . XARBRIG, AHE AT 2 %30T %A A3 EL. FERRE
B ARG A &P hin—/AME N DDK Fr7E B )48 & BASEDIR B AJ fif s i [5) 55, 4 /& 9. 3. 4
i, EAREBERNOTER . AHROER, B8 B R EEE TR E EX T
AT LE B AR RHT .

Batch Build

Project Puild
[WwHdi=%dm - Win32 Checked

a1l

WINdis#dn - $in32 Free Sshuidd Sid
(e E T —En Clesn

| |¥dwLibs — wWinde 1ab4d wom Checlked

[T¥dwLibs - Win32 IAR4 WDM Free Cancel

[W¥dwLibs - Win32 HT4 Checked

[W¥dwLibs — Win32 NT4 Pree

W¥dwLibs — ¥in32 WIM Checked

W¥dwLibs - Win32 WIM Free v

Elens AllJ Select 306 ] Zeinat ;Aﬁqj S A_mnsq]

E9.3.3 EERTFEHFNIE

ibm R PZER W)

TR 8 ~
Bazemalte D:\Program Files\Microsoft Flat. ..
Bkoffice D:\Frogram Filez\Microszoft Flat, ..
include D:“Frogram Files\Microsoft Flat. ..
INETSDE D:"Program Files\Microsoft Flat, ..
1lib D:\Frogram Files'Microsoft Flat. =
|| [ PSS, ; P Nl Boss mesam Bi) sml il wesameBd Ve mes —
| 2w || s8@ || RO |
RHER ©) ({& R fRR IR R E)
=g m ~
A 3 d: \WINDDEY2800 —
Basemalke D:“Program Files'\Microsoft Flat. ..
Bloffice D:4%Frogram Files\Microzoft Flat. ..
ComSpec C:WWIFDOWS system32\emd. exe
DRIVER¥ETWORKS ~ D: \PROGRA™1\COMPUM™1\DRIVER™1\D...
TOTURBWAD T 7. L BDASD A ™ L eamine™ L neTuen ™ML n =

| #iEw || ®EBO || #Rw |

By “Hrat” Hed i
45 EEBASEDIR. | mE || m# |

El9.3.4 XENREBETE



9.4 BIE—" USB WDM IR zHi2RE

MEESE DS ZJa &7 VC WIS T 81— Driver Studio FJ3EHIL, oA — 4~ IK
Bl 0] F B9 3E 5. DriverWizard , 8552 B2 580 3K 2l 1a] 53 3G HE , A 9. 4. 1 PR . AR RUAS 1
DS A RERI 1A 5 X 1

E:*:':—_
h

Driver¥izard

Mew Project

Start a New Diver Project... Creates a new Device Dnver Project

Recent Projects Last Modified

Load Project Ssthings... Loads Doverwizard settings from previously gem
e Friday, August 22, 2008

D evelopt ComputerD0U sbACormputer00U sbY ars. =l

F:\Drriver DevelopiM yFilkerhuFilter ars wml Manday, Aprl 21, 2008

E9.4.1 IKEZhmEBXIEHE

B 7 Start a new Driver Project ¥4I 8 —A4N87 i 3R s #2 /¥ T #2 , Recent Projects H /R )
RIS TE. THEEBNSHZER 22 RN B UM E %A Comput-
er00Usb B T.#2 .

(D KETEBEULTESL. B EA TELNIEED B TELEEN Com-
puter00Usb, JF7E F E#EH:— 518 1 H %, R J5 il Next ¥4, 0l 9. 4. 2 i/ .

# DriverWizard

Siep YWelcame to Driverwizard! You are just a few mouse clicks away from creatir
: : F1 faor help at any step of the wizard.
Navigation
_ Enter a Project Name and Location:
12 F'u_r!r,t;l. L ET T
2. Project Type Froject Name: |C0m1:lut er00Ush
3. Driver Type
g‘ Eggj‘;:':oﬁ:fes Project Location: [Fz \Driver Dewvelop\Computer(0Usb
6. IRP Handlers )
7. 170 ,
8. Registry Choose a Project Format to Output:
9. Power % ook =
10. WHMI v DDE sources/makefile
11. Installation ¥ “isual Studio &
12. Additional ) i
13. Summary I Wisual Studio.MET
& gl
£ 200
2005

E9.4.2 EETEEHRMIESR



(2) EFTREMIER, 723 A3 E TR EA HEHE  2E £ WDM 2K zh (H i USB 3K 3
J&F WDM 3ah) , i 9. 4. 3 Frn . IRENHEZR LA CH+ +HESE, B Next #2741,

' Draver¥izard

Step Chaooze ane of the following as your driver project thpe:
Na'u'igaiiﬂn FW'DM Diriwer Select this option if your driver is for WD

 Kemel Mode Service Select this option if vour driver is kermnel moe

1. Project N

2 P:gizt r:[r,':: " NDIS Driver Select this option if pour driver iz MDIS netw

E' BE:’;\L ;r,tpg Yi% " AMStream Miridriver Select thiz option if pour driver iz AYSteam

5 IRP Handlers

6. 1/0

7. Registry Choose a Driver Framework to use:

8. Power _ _ _

9. Wi & Driverwiarks Cr+ Framework Select this option to use the Driver

10. Installation - L 4

11. Additional £ DriverNetworks C++ Framework Select this option to use the Dirver

Hh Sumewary " Wo Framework, Select thiz option ta use C without

E9.4.3 EETITEMER

(3) LIRSS HRY, FE 5 H A 8 45 5K 2 25 A B X 36 HE o % £ WDM I i€ 3K 3 (WDM
Function Driver) , i Next #Z41, a1 9. 4. 4 FrR. ARIRSEHN T =4 — &, Br b
ERBFEIREIR I EEY .

' Driver¥izard

Step Choose one of the following as pour WO driver tpe:;
Navigatiﬂn I EW'DM Function Driver Select if your driver iz ta control a hardware dew
£ \WDM Filker Driver Select if your driver is to filker anather WD Driv
. Project Mame - !
- Project Type WDk Bus Diiver Select if your diver is to control a hardware bus
sDwer Lppe " HID Minidriver

. Hardware Bus
IRP Handlers
170

- Registry  Vitual SCSI Port Driver
Power

B |

10. Installation

11. Additional

12. Summary

£ Yittual Serial Driver

1
2
3
4
B
b.
T
8
9

B 9.4.4 EFIRSNAYAEE

(4) P DL RR, ARFFEGBRIBA W IEMES, L8 A USB B4, I
Bl 9. 4.5/~ . IXBPRFE T L% E USB Vendor ID 1 USB Product ID ) SCASHE , 7E 31X B
3 3 TE [ i3 52 9 VID(8888) il PID(000B) , #A f5 iy Next #41,

FAN AT L H 0 o Btk R T A Select physical device to load configuration and re-
source information from ZZ IR EHE — M HE MR L, YRXTFEMRMRZELEAT



THENLA AT LIRS,

%) DriverWizard

SiEp If wour driver contiolz a hardware device, select the appropriate bus:;
Navigaliﬂn " MNore - driver does not control hardware
POl
1. Project Name * Usp
2. Project Type 'S
3_ Driver Type 1334
4. Hardware Bus " Other
5. USB Resources
6. IRP Handlers
7.1/0 USB Yendor ID |3888
8. Reqistiy
9. Power USB Product D |000B

10. Wi

11. Installation
12. Additional
13. Summary

Select physical device to load configuration and resource informatic

Bl 9.4.5 #“FREHSEER

(5) '8 USB¥UE. @ 9. 4.6 fias, iy Add #2485 Z A0 5 . 75X BFF S
4N 05 L 4% 58 4 (pipe name) 43 % 4 Eplln. EplOut. Ep2In 1 Ep20ut., H = Eplln
EplOut 3% # 4 H i 4% §ii Ginterrupt) , 3 2 kb &5 R 1, 4% 86 v 10) 43 51 Ry g A Fndag o, B K Au
K 8 FAT AR K /MR 4 096 FH5, Ep2In Fl Ep20ut #E# A it & &% (bulk) , I &7 b ik
HB R 2 A% 6 7 1 43 0 A e A R L B R R 64 T, o RAB BT K/NR 40 960 F 7, X HE
X4 Eplln #1 Ep20ut B EE, & 9. 4.7 F1F 9. 4.8 fin. BANFINZFHCEE,
4 Ao S AR B AR B Next 3574 .

¥ Driver¥Wizard

Slep Hardware Endpaint:
Navigation ol £dd USB Endpaint

- Project Mame

. Project Type

. Driver Type

. Hardware Bus u
USB Resources

IRP Handlers
140

. Reqistiy

. Power

1
2
3
i
b,
6.
£
8
a

E9.4.6 ig&E USB % iEXTIEIE
(6) EHFFEAMAY IRP, 7EX B FEAHAHZE IRP_M] DEVICE_CONTROL,IRP_



<3 Add USB Endpoint: —— PITHEHE

Pipe Mame: IE]::I In
Endpoint T ppe: Irteriipt -
Endpoint &ddress(1-15]; 1

Transfer Direction: In =]

bl amimurn Facket Size: |8

Mawirmurn Transfer Size [per URB]: _IQEIQﬁ

E9.4.7 umsm= Eplln i &

} Add TSB Endpoint: — B TEHE

Fipe Name: |E1:| 20t
Endpoint Type: m
Endpoint Address(1-15]; 2

Transher Diraction: m

b arirun Packet Size: |54

Mawimum Tranzfer Size [per URB): |~4DBED

F9.4.8 IHm Ep20ut g &
MJ_READ L} IRP_MJ_WRITE., ‘Ef14 5%t 8 #&F API p&%{ DeviceloControl, ReadFile DA
K WriteFile B0 i/, . F H #Y Show Minor Pnp 8¢ Show Other IRPs A L& 3| ¥ £ [
IRP, AT IARYE H O T E AT e 8. WA 9. 4.9 Fin, 4 2 J5 B Next %4,

£ Driver¥Wizard

Slep Select the types of requests that vour driver will handle:

Navigation [¥ IRP_MJ_S¥STEM_CONTROL [ IRP_MJ_PHP

¥ |RP_MJ_CLOSE ¥ IRP_MJ_POWER
. Project Name v IRP_MJ_CLEANUP ¥ IRP_MJ_CREATE
: E:?J:ftr?p? ¥ IRF_MJ_DEICE_CONTROL W IFF_MJ_READ
_Hardware Bus [ IRP_MJ_INTERNAL_DEVICE_COMTROL W IBP_MJ_wWRITE
. USB Resources Show Minor Pnp
- IRP Handlers Show Other IRPs

_10

E9.4.9 EEFEALAER IRP

(7)) Fe'®E I/O &8, A 9. 4. 10 fran . Hp IRP._MJ_READ #l IRP._M] _WRITE (125
07 R Ak $E N Buffered, iX & —Fp b8 22 209 R, SEEAF IS by X, 7EAL B IRP
A 3R H 2% b X ik 1) 7 s AS — 4, BRE S F AR DL R 3R sh - A o B EE .



Select [0 Method:

|0 Dizpatch Buffer Access Hueue Type Fesaurce
IRP_MJ_READ [Butfered = [Nore <] [None |
IRP_t4J_WwRITE [Butfered <] [More <] | Mone -
Add New 10CTL

[ =l

4dd | Edit | Delete|

Open device by:
% |nterface [wDbd oy
" SymbolicLink:

ird Only one handlz can be open to the device at any time

[¥ Generate Test Application

E9.410 EEI/OEHE

THEAFER I 10 Control #EHI/LH IOCTL, B Add HEH . 498 m 4 4
IOCTL {875 . EP1_READ.EP1_WRITE.EP2 READ 1 EP2 WRITE. /& 9.4. 11 fli7~.

3 Add I0 Control Code (IOCIL): — 3 Add T0 Control Code (TOCTL):

Pararneter Name IEP 1_READ Parameter Hame ;EPI_WRITE

Ordinal D00 Drdfinal |0x801

Aocess I Read - | Access Wtrite - |

2} Add I0 Control Code (IOCTL): — -} Add I0 Control Code (IOCTL):

Parameter Name [EP2_READ Parameter Narme [EP2_WRITE

Ordinal {02803

Aocess I 'ribe - ]

Ordinal |n=g02

Boocess I Head - |

B 9.4.11 Ein1/0 = #| 5

T I £ £ Interface CEIfE FH GUID B9 4 = FTHF) . ¥ Only one handle can be open to
the device at any time A% I , 3 BR il 1% 3K 2h 72 5 (L RE 98 6 4T FF — K, LAl 22 4> i FH 72 7
7] B T 7 i i i #RETR L. % Generate Test Application t72) #E I , 3 #2384 fin— A~ T
&, DA i, AT DLaE 2 ] 3T f R i 45,

(8) HEhmuEMRD, A 9. 4. 12 Fiax., XEAHF A C W EH A E M R0, v DR 38



BN, an AT L — iR AR AR AR RS Z R AR A DA, X B
TR G — 11 & % (device name) IJ{EMN R I, Value Name At BLTE MR R
T4, Type A Frdg in iy 2830 , 3 B F4F 5, BT LA % REG_SZ BI'A] , Root A 1% 28 Wl 75 22 34 in
BB T , SubKey AZ R H HFE N FHE T , Default Value Jy 3K 3% 3% i 15 B 19 BRI
{& ,Driver Variable Name &% 7E K S 2 )7 H H AR A

¢ DriwerWizard

StEp Add Registry Entries;

Naﬂiga‘ti{)n Mame | Type | Root | Subkey | Value | WVanable Name
1. Project Name
2. Project Type a Add Repgistry Entry: — B OHEIE
3. Driver Type
4. Hardware Bus -
5 LSE Resources Yalue Mame IDevlcEName
g :?g Handlers T IHEG_SZ =
B HEgE Faat | Felative Roat [HKR) - Software |
9. Power
10. WMl Subke MyUsbDevice
11. Inslfﬂ_latiun u Y I
12. Additional Default Value [Conput ex00" Usb Device

13. Summany

Add I | Driver Variable Name [DeviceName

B 9.4.12 $ENEM R
(9 FeEHEFEEI, ME 9. 4. 13 frin. 4 Device requires an inrush of power at startup

*. = b
i Driver¥izard

StEp widm drivers must support power management,
Indicate the lewvel of support for power management for thiz device:

Na'd'l gatmn ird Manzage power for thiz device

"!:I“Enabie wait/wake support

. Project Name gy
. Project Type ¥ Device requires an infuzh of power at startup
. Driver Type ="
Hardware Bus
USE Resources
IRP Handlers Idle Timeout{rmin): IEE
/0

. Registry

. Power

10. Wil

11. Installation

12. Additional

13 Summary

[ Power device down when idle

|

2
3
4.
5.
6.
7.
8
)

E9.4.13 BRERREHE



)i b X U B AS R B BR EE ORHE , 1 B E TT APRUEARS & 243X 8 A A9 15 &[] B
b E, A TAT 2D Xt B R A i . Power device down when idle A% /A ¥, B R R 4% & 45 N
(A IRP #:4E) — B a] (i F i AY Idle Timeout 38 %8 , B R 208 J5 » e A S IR S GX
it USB & 28 3 AFERR) .

(10) BEHF WMIECE , i 9. 4. 14 Fim . ARBRFEAE WMICGLERBME L ,
It AN 2) 3% This driver is a WMI (Windows Management Instrumentation) provider,

# Driver¥Wizard

StEp Add WM Properties:

Nawvi g ation |_T his driver is aWMI [Windows Management Instrumentation] provider

. Project Name
. Project Type
. Dniver Type

. Hardware Bus
USB Resources
. IRP Handlers
1/0

. Registry

. Power

10. WHI

11. Installation
12. Additional
13. Summary

(0 00 = ) (71 fn L P =

E9.4.14 WMIEE

(1) %5 BVEE R 9. 4. 15 iR, 4 X B4 BOAE B AT, R B M. Pro-
vider Name JJ L5 B 44 s Manufacture Name 4] R 44 ; Device Description 7% £ i i , t 5t

' Driver¥Wizard

StEP Chooze Installation File [Linf] [nfo:

Na'u'igatiﬂn Provider Mame |Http 1/ foomputer00. 21ic. org

y Manufacturer Name |H‘t'tp 1/ computer00. 21ic. arg
. Project Name

. Project Type

. Dniver Type
Hardware Bus
LISB Rezources
i :?g & teiacs Device Class | Create New Device Class
. Reqgistry
1i1P$';|E[' I Generate Class Installer DLL

11. Installation I Generate Calnstaller DLL
12. Additional

13. Summary

Device D escription |C-:-mputerEIDUsl:u Dewice

Service Dezcription |Driver for Computerl0Ush Dewice

1
2
3
4.
=5
[
I
8
9

El9.4.15 ZREXHER



S HBTE I % H ) 1 % 4% s Service Description 42 H BU7E FEM R H IR S B AR 55 4 . Device
Class A I FEBIEE — N Fr 2 GX Bk &) , o] U BE 2 L FE 2, 4l 4 USB.
(12) MR R . XEAHEE R IERI AT, & 9. 4. 16 iR .

£ DriverWizard
Step Additional Options:
- - I mpre Specify default pool tag for memany allocations.
Navi gaimn Enter four characters in reverse arder
. r Enable TDI (Transport Driver Interface] Client Support

1. Project Name
2. Project Type - Generate |464 project configurations
3. Driver Type
4. Hardware Bus r Gernerate AMOES project configurations
5 USE Besources o .
6. IRP Handlers 2 Generate SoftiCE MMS fils in custom build step
7. 170
8. Registiy
9. Power Merge Options:
10. WHI
11. Installation I” Enable code merge instead of overwite on existing code
12. Additional
13. Summary  Builtin

AutaMerge

7 User I

supplied diff

E9.4.16 MHmEE

(13) BELEER . EXBEAUKRBEE—-TREEGTER, WREZREHIR. BT LG
BB, BINTIR)E , LT UL sE Finish 2 S T, A& 9. 4. 17 s,

& DriverWizard

StEp Project Summary For Computer00

- - Project Mame = Computer00U b
Na'ﬂ'lgahﬂn Project Location = F:ADriver DevelophComputer00Usb
Project Type ='WD
: Handle IRF_ M) BEAD
dioect llams Handle IRP_M/_wRITE
g Handle IRP_MJ_DEVICE_CONTROL
e s Driver Type = FUNCTIONAL

Hardware Bus = U5E

USB Resources
" IRP Handlers Hardware ID = USEYID_S888&FPID_0O00B

1/0

. Reqgistry

. Power

10. WHiI

11. Installation
12. Additional
13. Summary

LD B0 = T LT e

E9.4.17 BEELRLEER



0] 58 UG BERT AR B AR T A TR, — RIS R R, — IR 3 AR A L AR
7 76 _E TR B8 36 b a] AR 5 24 i 15 o B 2 W0 TR, R 9. 4,18 Fran . 477X B A
B e g/ MEAET .

“w ComputerliUsbh — Nicrosoft ¥isual C++ [Windows DDE E

File Edit ¥iew Insert Project EBuild Tools IriwerStiudio Window Hel

(Computert = [Wind? free e mms

%“- M - | — .

G Workspace "Comp Ush": 2 \Lﬁfiﬁiiﬁﬁtﬁﬁﬁiﬁ]
+ [E8 Computer00Usb file ik

+ EA Confiputer00Usbapp files .

T | EEERERTE

E9.4.18 METMEHIE

9.5 MNWIEBHVmZE

XA TR A T, BRI TR, RS M S HRFE. RAARANE,
kBN, A — 45 1R LINK . fatal error LNK1181: cannot open input file' ntstrsafe.
lib", 4N 9. 5.1 fizn . XA AWE? X2 B 0 74 S T R B th 46 %€ T ntstrsafe. lib
XA ABRBATH R E P AR BRA XA . XA XA EX BEAARR, REELTHE

EJDeleting intermediate files and output files for project ‘Computer
| A —— Configuration: Computer@8Usb - Win32 Free---——
Compiling resources with DDK resource compiler...

Compiling with DDK compiler...

Computer@8UsbDriver.cpp

Computer@8UsbDevice.cpp

Generating Code...

Linking with DDK linker...

LINK : fatal error LHK1181: cannot open input file ‘ntstrsafe.lib’
Error executing link.exe.

Computer@dlsb.sys - 1 error(s), 8 warning(sﬂ

|»]\Build { Debuz % Find in Files 1 } Find in Files 2 % Results| 4] |

B9.5.1 RFHER



wE PR TR . BAEFE T - A dF Computer00Usb files, P $§ Settings, iX B 2 5 Y
TREEEMNIENE, %E Link %3 K, Category 7l #HE L £ General, 7E Object/Library mod-
ules VK ntstrsafe. lib MIBRBIA], a0/ 9. 5. 2 s . FREAEF R EP A TR, &8 LK
Win32 Free #l Win32 Checked %43 31| 5 8 , B 23 W A ) 5 B 2 A0S 019 .

Project Settings

Settings For: _|'n32 Free :J General | Debug | CiC++ Link |

# Compuier00Ush
+ [E Compiter00UsEApy

(Eﬁi,’ffél?éﬂmput” [}ﬂu!.;blﬁ] Output file name:

/ [uhjfreti&ﬂﬁ‘.ﬂ omputer00Usb.sys
Win32 Freef[Win32 Ehecked]

EANRRAE Object/library modules:

Category: |General

[nlnskrnl.lih hal.lib ptstrsafe.lih usbd.l

Genierate debug info ¥ Ignore a
| = EE ; I~ Link incrementally " Generat

I~ Enable profiling

E9.5.2 IREEHFO

RIF R GF, BT IE B 4iFRAE S T, B/8“0 error(s) s 0 warning(s)”, & 9. 5. 3
fiiR .

" LLE B 9iFHE A — 7 “MODULE=. \objfre\i386 \ Computer00Usb. sys”, iX ™ &k
AT B G I ds B IR S SO, X B BRERAY & R AT AR, B DAAE B sys SCHEFE objfre HETF
EANEEZHRFEE . WREFENZ AR, N sys CHTE H % objechk H% T, I8 & HIKAF
B WK RATIR )R e I i R, BT R Y sys U % . B A BREK 3l AH O¢ 1) SCAF ik AR
H 5% Computer00Usb\driver T . 1 i3 A 59 57 FH 72 W #F Computer00Usb\app H3# T .

A[Linking with DDK linker...

[ AR RSNO P S Build SoftICE Symbols————-—-—-
Compuware MHM32 Symbol Translator/Loader version 4.2.2

{(C) Compuware Corporation, 1996-2004
HODULE=.\objfre\i386\ComputerB0Usb.sys

PROMPT=0FF

SoftICE is not active

Translation of F:\Driver Developi\Computer@gUsbiyDriveriyob]

Computer88Usb.sys — B error{s), B warning{s)

E9.5.3 RIWEEEHNHHEO



JILAEE 4 — T Y R 7R 2 3 I R I, 5 {8 T DDK % 7% (2 73 B b5 5 3 #% & DDK
FERYD , BHRE ] VC6 A 9 1% A BRI 3R P SO R TC R PUAT

9.6 KT inf Xt

1E driver H% T, 7 LB RNAF — Mt L 2 9K 3h FH Y Computer00Usb. inf 3CH4, 246 L%
2 R ZEE W, BUHE E % inf X FEZSCHFHIC SR T 4 3 WK B i DE A i BE 4 1D 5 . 75
BN RER RIS ZFFELEFER . T HEZEHIEFEARITHAEFEME K. BA A Class-
GUID, XNt B 7E4 5 2 4R 25 i 223526 GUID, i 15 7] 5K 3 72 F ) 22 ] #3028 GUID,
XRABA—FER . 789K 3h#2 F H B A9 42 028 GUID #] AFE interface. h R3], KA TR N
GUID_DEVINTERFACE_COMPUTER00USB, f % DEFINE_GUID 3k Y.

76 inf X, B/ LIB X 4 —4) : HKR, , Icon, ,"— 18", X B & 25 & B (i I i /&
L EREEHNPEEN , RENERKEEREREZ AN, ATXERETUEFTNEE
K, FEAENAMEEAAF2BBAGE, RFREHT —18 XM EARSHE R, 8
WA B WA RS B AR R KR R AR BT AR AP XA B Aa e —F . IRATT AT LAFE & fff
FHUSB BB #r, ERMERN —20, HAmEREE T UEEM R AR, BFAEM RN
HKEY LOCAL MACHINE\ SYSTEM \ CurrentControlSet \ Control\ Class, F 1§ 18 £
GUID, %X 2 GUID & 2235 i 35 52 B9 ClassGUID, & & 54 GUID, BL Al LLE BiZ 2L 19 4 Frof
T8 F B AR (Ieon) T, 7E inf SCHF8 5 9 Strings 1HF, /T AR B ZE W S5 11 2 48 € 1Y
FAF R, AT L ETE inf SR BE S 7R/, BT LS FE 5 FHh A inf SRR L
Koinf SO AR, X AR T . XTF inf X4, 7] LZF MSDN,

9.7 EFERIVIBZN

BARBAEIX A sys LB LA LUE R %36, (AR TR — R RSN HELE , %A LB
BB IRAL T, BRI AL, BT E A SIS A AR,

B AREB AR DS 54 B ACHS BT 7= A 1 bug, TSR A E X A bug, 5 18] # A S a5
B2 BE . T Computer00UsbDevice. cpp X4, #3] Computer00UsbDevice 2 [ 4 18 p& %X
Computer00UsbDevice: : Computer00UsbDevice, B] UL & 240 T #) 5L & & 19 0D

// Initialize each Pipe object
EplIn.Initialize(m_Lower, 81, 8);
EplOut. Initialize(m_Lower, 1, 8);
Ep2In. Initialize(m_Lower, 82, 64);
Ep20ut. Initialize(m_Lower, 2, 64);



X T4 A A 1A 2 Huhk , %50 0x81 A 0x82 A Xt X BLIRH T ox, B HER L.

e T e v PLE B — LoadRegistryParameters O BREL, & 5 42 71 55 8- 78 v 52 S U8 00 1Y
MRS B R 5, BT LATE X B A B M R (G BAE A b B

B R RSB AL # ) R T AR AE Computer00UsbDevice, cpp SCH4H, F %
B Computer00UsbDevice ZEH il 5 AL Read O . Write O M DeviceControl O H i FH 1) 4 4~
TIoControl O PR .

9.7.1 Read(KIrp I)ER%

Read O BRELXT I & Win32 API ¥ ReadFile, Hh S ¥08E i Klrp 11538 9E5% . @it
FH Klrp 589 B0 5 R, AT DARER B 8 v X Mo bt \TFE BN F T RES . FE1n 5S4 R RE
o WA R Z 0] DL R B9ARES T, B an SR BE b X bk SR ECHE MK B A, BRATT R BT JRUOR
Al EBESCRAT LT . A TikRE THRES SR, SRR P RE B R NIRE,
“ R A AR

T 48 2 1 2% vh 5 28 Buffered 73, B Ui H 1. BufferedReadDest () R X 3k Bt
PR BCE 1Y 2% wp X o dik , {8 1. ReadSize () PRBUR AR BUZ B 48 00 K B, W0 SRR E 2| 19 28 v X
Hudik R OCNULL) , W8 B 2 8 o3k, 5 4 L STATUS _INVALID PARAMETER 3 52 i %
IRP, & [A] STATUS_INVALID PARAMETER. AR5 0, W] B 42 i 3h
56 L% IRP, AR Z R IRAL TR, AR WT .

NTSTATUS status = STATUS SUCCESS;

// VR ) S A R AE S T, S TET R 3 E R

// Get a pointer to the caller's buffer.

PUCHAR pBuffer = (PUCHAR) I.BufferedReadDest();
ULONG readSize = I.ReadSize();

ULONG bytesRead = 0;

// TODO: Validate the parameters of the TRP. Replace "FALSE"
//  in the following line with error checking code that
//  evaulates to TRUE if the request is not valid.
/ * if (FALSE) * /
if (pBuffer == NULL) / /G0 SR 2 A 52 2 o DX O JE RSB L DU (] 2 B TR AR
{
status = STATUS INVALID PARAMETER; SRS B RSB

I. Information() = 0; J/EBCFETRCA 0
I.PnpComplete(status) ; // 5B 1/0 $4E
/ARG B

T. Trace(TraceWarning, __ FUNCTION " ——. 1IRP % p, STATUS % x\n", I, status);



return status; / /3R DR 2%
}

// Always ok to read 0 elements

if (I.ReadSize() == 0) [/ARBERE RN 0, 2 B2 IR
{
I. Information() = 0; J/EFETRCHN 0
I. PnpComplete(this, status); //5E M 1/0
/PR B
T. Trace(TraceInfo, __FUNCTION " -—. 1IRP % p, STATUS % x\n", I, status);

return status;

}

BT R E A — A URB SRAHEEE . b T 6848 H B i w9 A 2 X HID B4 1 1
P ACHS , 3X B 1) Read $RAERE & 5 4 A 22 1 FOEHE .

B F ool 1 2P W, O T v 1 SR ECRCE , 0 0 BN — A % ) URB It 42
REXB T )EH USB B9 3 #2 )7 i & 0 50 M A 1 BEHUECHE , MRt e lm e &2
URB W BREEE 23R 1], 5 2% 38 KUsbPipe 8 #2848 T — A6 2 oh Wi /& 55 URB B9 o8 21, A1 22
H e URB B R BRI T .

PURB BuildInterruptTransfer(PVOID Buffer,
ULONG Length,
BOOLEAN bShortOk = TRUE,
PURB Link = NULL,
PURB pUrb = NULL,
BOOLEAN bIn = TRUE) ;

Hrp ,Buffer M8 MAFERIEZ X bl . Length A% E &AM F 8. bShor-
tOk %7 3L B A& i i B0HE 275 7] LA EL 5 SR 1958 . (B8 TRUE B 678 32 bR A% B i B0 w7 LA T
T oK A B 1 (RPBCHE 7% B 1 oK 3R B 48 2 (E AT 4222 URB B et 23R [B]) , {5~ FALSE B %
7N S R A% i O 00RO 2R B 48 E I B, $2 2 URB W BREUA IR [l . Link RREEHET
—/~ URB 484t .fE0 NULL £/R¥%&F . pUrb £ — 1B LFEMN URB, iR KEH .,
T8 % NULL, X BHZ R B0 B A1 A URB 2 Bi 23 8] , i /8 76 48 FH 58 B2 )5 B4 iZ URB.
bIn F7R E 46 1550 i J7 71 fEF TURE B8R 5 A B . o FALSE B 4 i £

XA IRsh A, 25 LT 4 4N A KUsbPipe 28 59 524, 3% B2 %f iy A U A 1 42
B, B LA o i 1 B9 78538 32491 Ep1In (CH 4 FRZTE ] 3 19565 T2 34 i USB % U5 B i i 8 1)
A XA URB, SLFRfFHRBIT .

/ /R EE—A TP T A% 5 9 URB, B R A3 AR 1 SRS



PURB pUrb = EplIn. BuildInterruptTransfer(

pBuffer, / /OB Y B 22 o X

readSize, / /2B Y S T 5

TRUE, / /TRUE 375 ¥ £ 1% §i B9 7 19 BT DL 2> 148 5 715 K
NULL, /[T —MEHH URB, X B4, B4 NULL

NULL, / /38 1M — A~ B 477 7E ) URB, & & NULL, 43 i — /> $f #9 URB
TRUE) ; / / TURE 3% 755 32 50 48

Bl URB Z )5, Bt 28R 32E . 6 im 8 % iE KUsbPipe 22 a% 51 B8 28 SubmitUrb
R XA URB, BB ERNTF .
SubmitUrb(PURB pUrb,
PIO_COMPLETION_ROUTINE pfnCompletionRoutine,

PVOID pContext,
ULONG mSecTimeOut)

H,pUrb B A48 W — 4~ URB f#8 4. pfnCompletionRoutine J&i% URB 5¢ i it i F
19—~ 58 B R £, AT LU B NULL, RR & A RiEL. pContext A1%3% 45 pfnCompletionRou-
tine() PR A FR 15 A8 B, 7T DA% B8 NULL, mSecTimeOut Jy 8 i} i} 6] , 47 fy 2 50, 1% & K
0 B 2R TE R S8 fr , HA X800 B #8332 UG % R BUA BB R [

7t URB A& Z 5, Nk 2w o B sy, iR 2 &84 i, WA LLJE A Submi-
tUrbO B E$E 23X 1~ URB, 5 WK B 9% I A 2 145 = A0S . 24 SubmitUrb O WK &GR Bl )5 ,
] LU % URB B i 5 28 & UrbBulkOrlInterrupt Transfer. TransferBufferLength 3 3k B
SEBR L BRI A 8 e e R 20 5 M BR AT AN 1 URB, X BoR T B 1R B #4F B i & K B
5] JC R 3 (0] i P ECIR B o e M LI B T 3 s BB E PR . R 3 s iR AR IR B 4K
3, D0 3K 2 R R ] S OB BE O 0 Y. BARRYSE ARSI T .

if(pUrb == NULL) //40 543 Bt 5 I

{

status = STATUS_INSUFFICIENT RESOURCES; [/ E RS R IR B
}
else
{
//# 38 URB, If- B BB I I 7] 2 3 s
status = EplIn. SubmitUrb(pUrb,NULL,NULL,3000) ;
/ /3R ICSE B s 3 B B0HE 7 %L
bytesRead = pUrb — >UrbBulkOrInterruptTransfer. TransferBufferLength;
delete pUrb; / /1 3 W I 45 BE Y] URB



5 . BT 5E R IZ IRP, FES5E W IRP 2 A B i BAA MBI Z3 8. — 1IN 24 2t
i IRP #9 Information B FORPEAFERM B F 8., BN IT .

/ /R A H 20 B 71 3K
I. Information() = bytesRead;
/ /58 % IRP

I. PnpComplete(this, status);

Z I, Read O RBGRA R T, BFE? FIAMNE, X FZRMM T DS 58K 093K 3h 72 p A= i
[ 3, 75 DU 44 3 8 I HE SRR J1E 75 ZEAE 2 2 /D ]

9.7.2 Write(KIrp I)BR%]

Write O BRELHI AL B )5 55 Read O BREH J7 ¥ -+ 43 80, BT A [R] 1 2 SR B G2 o X b ik 1
RIS B B ) R RO — 4, 53 S B URB I 2248 & i ih

i A O 28 Klrp 28 1T B9 5 R %X 1. BufferedWriteSource O & 3k BU 2% wp X b hik . i F 26
B 1. WriteSize O 3K BU% iy 19 =5 %5 .

X B FE XS R B4R A B T, A4S T R B0 S5 BRARAD O BR T — 2839 1047 8 1]
MRS L B2 AT LI RR R B A%

NTSTATUS Computer00UsbDevice:; :Write(KIrp I)

{
NTSTATUS status = STATUS_SUCCESS;

/ VR ) S A R AE S T, NS RS 3 E R

// Get a pointer to the caller’s buffer.

PUCHAR pBuffer = (PUCHAR) I.BufferedWriteSource();
ULONG writeSize = I.WriteSize();

ULONG bytesSent = 0;

/ % if (FALSE) % /

if (pBuffer == NULL) / /0 SR 7 ik Y e 97 b X R T HE L DU [e] S 5TE R
{

status = STATUS INVALID PARAMETER;  //IRZA N TS H

I.Information() = 0; J/ERIFETT N O

1. PnpComplete(status) ; / /58 Bi% IRP

return status;

)

if (I.WriteSize() == 0) /) BB R 0, T8 4 B R T
{



I. Information() = 0;
I. PnpComplete(this, status);

return status;

}

[k x x % % %ok %k % % % kDL A BB BB L ATAE % % % % 6 % % % % %/
/ /R —A v W A% i i URB, HERAE 0 45 1 R R B
PURB pUrb = Ep10ut. BuildInterruptTransfer(

pBuffer, /) R IEB R B rp X
writeSize, /[ B3R B W B T B
FALSE, / /FRALSE 3 7 U 2% i 10 51 DB 7T LA4E S B 215 3K
NULL, /BT — ML URB, X B ¥ A , & & NULL
NULL, / /¥ Il —A B & FF#E 1 URB, & & NULL, 43 it — 1~ % /) URB
FALSE) ; //FALSE 7N & 3% B

if(pUrb == NULL) B % W

{
status = STATUS INSUFFICIENT RESOURCES; //IKBEWRENEHE AL

}

else

{
// ¥ 3E URB, I LR & 1F
status = Ep10ut. SubmitUrb(pUrb, NULL, NULL,0) ;
/ /3R IUSE BR R 35 1 08 71 2K
bytesSent = pUrb — ~>UrbBulkOrInterruptTransfer. TransferBufferLength;
delete pUrb; / /il B& KK 43 BC #Y URB
}

/*******%*****ﬁi@»fﬂﬁ%%%ﬁ R R o

I. Information() = bytesSent;
I.PnpComplete(this, status);

return status;

}

9.7.3 EP1_READ Handler(KIrp 1)K

24 o FH AR 0 48 2 s AL 1 1Y 1/0 #E #4538 i3 DeviceloControl 477 2 1 8] 4< 4K
A, KRB SR . ZRBEE R A DI EE IR Read O BRBUZR —HERY , R A R B9 /& Devicelo-
Control ¥ ] J5 =X 5 2k HU 2% w X R 48 < BE 18 7 =R —#E

TLEE M, 7E DeviceloControl J5 2 . B4 1Y J7 n] & 72 2K 2 72 )5 F0 f F B2 e Z 1A1 A



FH VKR N E T YN B0 4 0K o 72 e i, 78 5K 30 72 B SR i ] ik 2 3 4
A s AH R Y 2% gl M Al A G2 o X, 3B B B0 R R R 2 A B 2k B ) R A 2
Ui B R 16 2R U 8 1) B8 JHE 52 2 I HE B A 2% vh (InBuffer) W i . T 3K 20 2 )36 2508 3R 8 45 1
FHAR 1 Y e 8000 i s A N B9 9% o gl o Al s o 2 b X, R U KB FR T N W PR AR A i
5] 9 5080 » 7 2 B it 2% 1 X (OutBuffer) HY .

A3k, BT AL 4 H 2 Buffered 22 w07 =X, SEBR A Fai 1 22 v Ay i3 22 op = [R] — A, AT
PAgE FH R ER L ToctlBuffer O 38 B, %% o X 2 7E I A DeviceloControl O PREX T H #2:E R 4t 47
BL i , K/ A9 T DeviceloControl O bR BB BT 48 &2 Y iy A Fi i HH 5715 B0 A9 i KAE. 7E Devi-
celoControl O bk £5 i H B, # 4 22 48 2 0 57 4 S A 2 o IX vp () 250408 52 ) )32 22 vp X opr , pRBSR
[l i, #AE R GE 2 00 TR IR % v X rp O BE &2 1 B b 22 b X b, IR R N S NI R v
DX H i S s AR Can 2R TE TR L SRS R RF 2 D B G 2 DA B 45 1 [BD) WS in 3
ZZ X,

HRm AN F RN —E, 25 A &% 1. ToctllnputBufferSize () Fl p& %X
L. IoctlOutputBufferSize() 3R HL .

ARICE % v X M bk A B AL K S X AR HER Read O BREUIFEAS & A4 X
T . ERFEZEE LT @A JLA Handler O KX A H 58 1 IRP, H b X 26 pF B2 B
DeviceControl ) PRZCIE FH Y , 24 3% [l 2| B %L DeviceControl (KIrp 1) Bt & 45 — 58 i IRP, £
PR EP1_READ_Handler O AT .

NTSTATUS Computer00UsbDevice: :EP1_READ Handler(KIrp I)
{
NTSTATUS status = STATUS_SUCCESS;

ULONG inputSize = I.IoctlInputBufferSize();
ULONG outputSize = I.IoctlOutputBufferSize();

// Buffered ioctl — using the same buffer so read the buffer before writing the buffer
PVOID inputBuffer = 1. ToctlBuffer();
PVOID outputBuffer = I.IoctlBuffer();

[/ RO B, B R B R A A L AR AR A e e 22 e b, B R SR S AR e 8 0 B A BOEE
/ /% Hh g5 L R
if (outputBuffer == NULL) / /0 S G% X R TR b b
{
status = STATUS_INVALID PARAMETER;
I.Information() = 0;
}
else /MRS EA K
{



[ %k % % % % % % % % % %[ PB ET I ATHT % % % % % % % % % % %/

if (outputSize == 0)

{

I.Information() = 0;

}

else

{

/ /IR RAE A O 0, IR A% R i 4

//BHEREAR R 0

/ /B —A BT % S Y URB, FH R M3 A 1 32 HUBCHE
PURB pUrb = EplIn. BuildInterruptTransfer(

outputBuffer,
outputSize,
TRUE,

NULL,

NULL,

TRUE) ;

if(pUrb == NULL)
{

/ /3B OB 19 22 v X

/ /RO B T R

/ /TRUE &7 B £ 15 $ar i) 7 35 5007 DL F48 2 1) 715 3
//EET — &R URB, X B{& A , B~ NULL

//3B M — B L FFFER URB, B NULL, 53 Bt — > i #J URB
//TURE & 7 52 40 48

/ /AR50 B 2R Y

status = STATUS_INSUFFICIENT RESOURCES; //IBEMRAENHIEA L

}

else

{

//$_3Z URB, I U B I BF (] 7 3 s

status = EplIn. SubnitUrb(pUrb, NULL, NULL,3000) ;

/ /3R B S B 1 B A B 7 4

I. Information() = pUrb— >>UrbBulkOrInterruptTransfer. TransferBufferLength;
delete pUrb; //#lER KNI 5 BCHY URB

}
}

JoE R H e k%R K x % % WG IO UL SEEE 06 % % % 6 % % % % % % % %%/

}

return status;

}

9.7.4 EP1_WRITE Handler(KIrp I)ER#

MR EHEEN SN 18 1/0 #4858 i3 DeviceloControl H 5 =17 ] 4 3K
A, ZRBCE SR . ZEEE WriteO BKZ L X EP1_READ_Handler (KIrp D 4 3 J7
L, A R B Hb O 7R F kB P A A BOHE 2% o X R A BSR40, B URB B4



P65 R R . B SEE T i35 32 2 F AT Y EP1_READ_Handler O B Write O
PR

9.7.5 EP2 _READ Handler(KIrp 1)K

EP2_READ_Handler (KIrp D pi #1943 B! EP1_READ_Handler (KIrp D JLF & —#¢
[, A [R) 5 b O 7 F A 2 4222 URB B} i B B ¥ 5 T Ep2In; 7540, T g 2 Bt &
Ui LA i URB B2 0] gt it B 4% URB MR ZR BT QEEBE bk
XA
PURB BuildBulkTransfer(PVOID Buffer,
ULONG Length,
BOOLEAN bIn,
PURB Link = NULL,

BOOLEAN bShortQOk = FALSE,
PURB pUrb = NULL) ;

Hrp ,Buffer M3 MAEFESIEZ P X AL, Length MFEAWMEBENFTHH., bln £
NEARAZ ) W . H R TURE B RoR i A% . & FALSE B % 1 8cdii . Link RoR 8%
T—~/~ URB #1864t M58 NULL £/ %A . bShortOk 7 32 A& i K38 2 75 7l DL He i R
H)48E {E 8 TRUE B 7R SEBRA% 5 50 800 7T DU T 38 5K A0 200 & CRIBOHE A% i & R s B 48 2
T4 38 URB Y pR 23R [8]) , B FALSE B 3875 52 5 4% #0050 08 06 401 2 3K 3] 45 2 K
JE B %%i URB M pRECA BEIR Bl . pUrb FR$E M —NELGFAER URB, WREH . fBE N
NULL ., X B % BRECK: 2 R B ) 82 9 URB 4 Be 25 8] . 0 45 42 8 58 B8 )5 Bz URB.

9.7.6 EP2 WRITE Handler(KIrp 1)R#]

EP2_WRITE_Handler(KIrp D i #1852 % EP1_WRITE_Handler (KIrp I) B8 %1 1
EP2 READ Handler(KIrp D BRE &L .

9.8 WAL ENRZERGHIER

¥ EEES AP B2 X USB & & BB P RAD2E IR, RGBT, X &
PR REAE A B O, JF o B B e X TR A, E BN R B B B EZE (HO (S, 1
Bl 9. 8. 1FR, i “TF — 2744 .

SRIG 38 2 IR Bh & 28 FH Y inf SCHFRTZE RO & . S5 T —25 744, il 9. 8. 2 Fr/n . i inf
SCHEAT DAAESR 3 T8 H /9 driver B F R3], B M5 B 34 R .
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B AR E R “\\? \USB# Vid_8888&.Pid_000b # 2008 — 08 — 22 # {1cd961b7 — 470e — 4586 —
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XANERKIFA, FREZERR T A E X (SFERNAL , LA 2 RBIT R AT
). A7 interface. h H & XIRLE ToControl HIARRLET , /bt 3k SCfF WINIOCTL. H # 5]
H,.Be&Hmz.

B R PR B RAESE 5 A HID W8 2 P BB, R B9 HID GUID #e 8 3K
1% £& 1 GUID, VID.PID LI EMAS K KM AFHTET BN RAE ID IKE A A4 683 I
ZH B . HA, BT RIS TR T AR BT T —IK, B U BRIk 1 HID W #2 R , 32
M5B 73 53T — A 4040, TR L e /B F R RATH —IR. T 1 g 438, JLF 2 —F#
F L, AR MZET X BRI ER S —F TS ID, REE AR HRA ID &4, 5 ml DISE 3
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R T RS 2 W/ GHRAE, A RIF T e 2 . 5B, WA 2 AR S 1K
FAR | RE—FER, BT A R A2 B E s 2 256 DeviceloControl O pRZX . 1M ¥ i 1 8 FH A9 2
ReadFile ) #l WriteFileO pR%L (4 4R th 7] LLiE 3 DeviceloControl O pREK, X B b T A EKE , I
M1 BAEEE T ReadFileO)Fll WriteFile) pA%L(, DeviceloControlO) BRZURE AL U .

BOOL DeviceloControl (HANDLE hDevice,

DWORD dwloControlCode,
LPVOID lpInBuffer,

DWORD nInBufferSize,
LPVOID 1pOutBuffer,



DWORD nOutBufferSize,
LPDWORD lpBytesReturned,
LPOVERLAPPED 1pOverlapped) ;

H , hDevice Ht J& BF 3T FF i & B A 46 . dwloControlCode Hi J& 7E 3K 3y [a] 5 H 8 & 1)
IOCTL fUF% (& X 7F interface. h H1), IpInBuffer i W I 72 FF 4% 3¢ 45 UK 3h 72 7% 0 % A B 19
ZZ pp X, nInBufferSize 25 lpInBuffer B /N (HHE R EHE B A20 . IpOutBuffer & i H# ¢ H
S 4 W 2K 2 2 IR [ B HE B9 2% vf X, nOutBufferSize & 1pOutBuffer B K /N, 1pBytesRe-
turend Ay #2052 BR & d 719 B A8 & ) Mk, IpOverlapped A —~48 ] OVERLAPPED %514
RIS E, B R TE B F L 5 TP 4 ReadFile O Ml WriteFile O B 3E8 . % 4 FI 5L 2h
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5 B,

¥4 DeviceloControl ) BREIE i i 2 K 2% 8 F 9 B4l g X F .

Result = DeviceloControl(

hMyDevHandle, [/ BRATHI A

EP2_WRITE, / /RN IF E LK IoControl HyT)EEARHY
Ep2WriteBuffer, / /5 A & i

8, /AT

NULL, [/ g, TG

0, / /TR

NULL, //1#i i Overlapped B 7 7F X B AR 77 12 $a 7 10 4K
&Ep2WriteOverlapped) ; / /¥8 & K Overlapped 4514
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DeviceTloControl (hMyDevHandle, J/BRATH I &

EP2_READ, / /9K BN FEFF € LB IoControl iy REACUHS
NULL, /A ZE M, TG

0, /AT

Ep2ReadBuffer, /[ v

64, / /% TR

NULL, //{#i B Overlapped i A 7F X B P AL 4 7 19 B
&Ep2ReadOverlapped) ; / /18 %E B Overlapped 45 #4
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9.11 XRZB|ENG
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USB BRI F A

A B RAA BB R F S B BB A BB (B 2 A 2R 48 1Y T Be B0 B8 X B
LA LA R U8 IR sl T . 5 Ab, i U8 UK 3 i u] LA FH R #R AR 15 &AL H O B, 3E & 1Y Bus
Hound Z It LA RE W i 48 15 &5 A9 B9 , 4 FH B9 50 2 DB IR 3h 0 7 v . AR T A 4 — A i B )
USB i 3SR sh i FF & » BB A T RE R 56 4 T i) USB SR E 5 B B 2
Y H) USB HID %4 .

10.1 IRIKED BT

1 U 9K 2h (Filter Driver) & L2 U8 T 2 L I8 WIFP , &b T DI REIKR 2 Z | i i A8 1 )2 3 U8
Wl TR RS R FZ T (B FERL W Z PO BT B igRsl, LESERS
Je e N AR P (B E 2R SRR F) SR Z 6], 1 T 2 o 38 9K 3l W e 76 9K 3 72 )7 5
HTZWh P Z 8], BOHE7E AL 38 i WA 8R4 20 ad B B 5 . BRI T 2k 308 3K 3h vl LUK BCHE i 42 L 18
BB E TR

FEAFE T80 USB T Bk 38K 3l i FF & 2 72 o, 2 8 9K 3h i 7 2K USB 2 8% 80
FH P EE X USB HID ¥ 45., ’AI1M5E , 7€ Windows F USB 4 # & R e 5% &, fr LAl
A 5 BT A a) HID #5419 W H 2 P8 Joik LIE 7 AT XA HID 4. WR7EX A
HID % & b2 36— Aok 8 3R 3h , 8 B 3R (8] (%) 4 25 6 R A5F o 00 i FH 46 & F s el FH P B 2 X
(RP OxFF) , AR 24 RGN H 3X A4 A AT 30 AS 2 i 8K 6 5 %) 9K 3l , i 2 hn 3% — 4> HID 3
BV AR IR X AT AR nT LT RIE T . 24488, I ZAB SR 2 1 A 75 o i 4
I E X B R IATAM B RS2 8 F M. F A, B AR E i R FF O A, 3R BB
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10.2 &M DS QIB—TTFEITIRIERD

B g i 9% 5K 3 5 A T RE 3K 3 B BT LA 20 TR — AR, DL oA BARE IR
(HIRETEBEURTESZ, WE 10. 2.1 Fin B TEL R E N MyUsbLowerFilter,
SR JE By Next #7240 .

£ DriverWizard

StEp Welcome to Drivervw/izardl ¥ou are just a few mouse clicks away from o
F1 for kelp at any step of the wizard.

Navigation

. Enter a Project Mame and Location:
1. Project Mame

2. Project Type Praject Mame: IMyUsbL owerFilter|

3. Driver Type
4 Hadwale “" Project Location: IF:\Driver Develop'\ MyllsbLowerFilter

] misldln

E10.2.1 EEIEBRERIESR
(OEHF TR, FEFH AR E TR EHEF %$ WDM 3K 3h (A 25 USB i 3§
Ksh BT WDM 3K3) , i/ 10. 2. 2 s, WShHEZREFHE N C+ +HHEL, Z 5 Hd Next
4l .

\*' Draver¥Wizard

StEp Choose ane of the following as your driver project type:
Navig aiig n ('-‘ WM Driver Select this option if your driver is for WD M

7 Kemel Mode Service Select this option if your driver is kernel mo

1. Project Name . L .

2 F'm=ect Type ™ MDIS Driver Select thiz option if your driver is NDIS netw

i' E::’;‘;;‘i pl;:us 7 AVStream Minidriver Select this option if your driver 1z AYStream

5. IRP Handlers

6. 170 )

7. Registry Choose a Driver Framework to use:

8. Power L .

9. wWHl * Driverworks C++ Framework Select this option to use the Driver

10. Installation o R o

11. Additional = Dnveretworks C++ Framework, Select this option to use the Driver

R Summany " Mo Framework Select this option to use C without

B 10.2.2 EEFEIEMER
(BRI B AYZEAY 75 16 5 9K Bl 28 AU %] 7 AE o 2k £ 9K 2 25 KU 58 WDM i 8 9K 3 (WDM
Filter Driver) , 2R j5 B35 Next #41, & 10. 2. 3 iR,
(DR PEAF AT, WK 10. 2. 4 Fios  FE RS B A A IEHE R , B EE I 2



¥ Driver¥izard

StEp Chooze one of the following as pour WOM diver type;

Na‘vigaﬁon ™ WM Function Driver Select if your driver iz to contral a hardware device
% DM Filter Driver Select if vour driver iz to filker another WM Driver

1. Project Hame
2 Pro=ect Type " Wi Bus Diriver Select if your diver iz to contral a hardware bus
3. Dnver Type S .
4_ Filter Tj..:;gt. = HID Minidriver Select if pour driver i to expoze a hardware device
g :JI?JI:EHrandlers £ ‘Vittual Senal Driver Select if paur driver iz to exipaze a hardware device
7. Additional £ Vitual SCS| Port Driver Select if your diiver iz to expose a hardware device
8. Summary

B 10.2.3 EFEIROER

2% (device) , IR ARIE A “USB AR F5 AR 57, IEARR A%k N T 2T IR 3h (low-
er-level Filter) , 3% T [ A Create Installation DLL )€ b , 3855 3R A1 7= 4 — A~ & 25 5K 7)) H
) DLL TF2 ., A DA7E 2238350 U8 IK sl B by i A8 8 08 L 2R J5 B i Next #5204

¥ Driver¥izard

SlE p Choose what ta filter:

Nawvi g ation * Device Filter
Chooze a'WDM Device to Filter [Enter the Device Description of the WDM De

[UsB A FZHARE

1. Project Name
2. Prpiecl Type
3. Driver Type " Class Filter

4_ Filter Type . . : :
5 IRP Handlers Choose a Device Class Desc to filter all devices of that class:

6. Power Mipe and other pointing devices
7. Additional
8. Summary

Choose type of filter:
" Upper-Level Filter

o | awer-Level Filter

Select to create a DLL far installing the 'WDM fiter.
W Create Installation DLL

B 10.2.4 EBFILIEFAOED

G FEE N IRP, X% IRP_MJ INTERNAL DEVICE _CONTROL.IRP_M] _
READ,.IRP_M]_WRITE =/ &)k E, & 10. 2. 5 iz, FREGRE R AT UL RXE | 5 BUE
J&i@ 1 IRP_MJ_INTERNAL DEVICE _CONTROL #%3K S2 39 , 78 3% 4™ 15 5K 58 AU, B B0R
(] PRy 250408 BT 48 e i 2 1 3R A5 A 5 ) ) 4 A AR

(OHBECE /O EH ., WRIRA N R 75 2 8] i% 1 38 0K 3h () 4 32 285 2% 5 98 9K 3h



¥ DriverWizard

S‘Ep Select the types of rzquests that your driver will handle:
Navigatinn [~ IRP_MJ_S¥STEM_CONTROL 7 IRP_MJ_PNP

i} IRP_MJ_CLOSE ~ IRP_MJ_PDWER
1. Project Name ™ IRP_MJ_CLEAMUP ™ IRP_MJ_CREATE
'g‘: E’:\[‘;‘:‘T:ﬁ'f I IRP_MJ_DEVICE_CONTROL ¥ IRP_MJ_READ
4_ Filter Type ¥ IRP_MJ_INTERMAL_DEVICE_CONTROL M IRP_MJ_WRITE
5. IRP Handlers Show Minor Pnp
6. 170 Show Other IRPs
f. Power
8. Additaional
9. Summary

E10.2.5 #EEEIIEHN IRP

A , B HEE R A S X B a] LIS # 9 ToControl A%, RATXBAFTERI,
IR — T Kk ek iR BI85 . Only one handle can be open to the device at any time #l
Generate Test Application #FA 4%, i 10. 2. 6 Fis.

¥ Driver¥izard
Siep Select [ /0 Method:

Navigatinn [/0 Dizpatch Buffer &ccess (ueue Type
;- Igmiect l}lame IRP_J_READ Meither _» [Wone <]

. Project Type
3. Duiver Type IRP_MJ_WRITE Il-ien_he; 'i INune "i
4_Filter Type
5. IRP Handlers
6._1/0
7. Power Add Mew IOCTL
8. Additional T
9. Summary -

add | Edt | Delete

Open device by
& |nterface POt anly)
" SpmbolicLink:

T Only one handle can be open to the device at any bime

I Generats Test Application

B 10.2.6 EEI/OE®E

(DB E RIS E, YRS FAE ) SR BB RP AT, an & 10. 2.7 Fiis .
(&) Fic & Mt i 45 B . BfFIn 43 B A FH 1a1 S 9 BRIAELEP AT, an & 10. 2. 8 frw .



Step
Navigation

. Project HName
. Project Type
. Dniver Type

. Filter Type
IRP Handlers
170

Power

. Additional

. Summary

1-8-- - LS AR

Draver¥Wizard

3 = z
' Driver¥Wizard

Wdrn drivers rust support power managernent.
Indicate the level of suppart for power management for this device;

r_?s-i anage power for this dewice
™ Enable wait/waks support
™ Device requires an inrush of power at startup

[ Power device down when idie

Idle Timeout{min]: IEU

E10.2.7 EBREREEHE

S‘ep Additional Options:
- : mowr Specify default pool tag for memory allocations,
Nawgatlon bk Enter four characters in reverse order
< | Enable TDI [Transport Driver Interface] Client Support
1. Project Name
2. Project Type r Generate |464 project configurations
3_ Driver Type
4. Filter Type B Generate AMDE4 project configurations
5. IRP Handlers . )
6. 170 v Generate SoflCE NMS file in custom build step
7. Power
8. Additional
3. Summary Merge Options:

[ Enable code merge instead of averwrite on existing code
" Builtin
Autoherge

 User I
supplied diff

B 10.2.8 EMEMMER

(DEEBELEFER EXEAURBKEE - TRAERFIESRH. MEEHA R B0 LR
B, ARG . 5L AT LU Finish #8RmS T @ 10. 2. 9 Fink.

(10) gmPE T2 . WS TR, is, M S 1R B ntstrsafe. 1lib B 45 5%, 78 TREK
Settings B ntstrsafe. lib IBREP A (ZFEE 9 7). HMiIFMINZ G, LS FEAH N A H 5 K
MR AR O B A B —1 MyUsbLowerFilter. sys SCIF, B8l 2& AT & 4 7 2 1 9K 3 SO (548
P T ORI T B MO R AR .



¥ DriverWizard

Siep Project Summary For Computer00

- - Project Mame = Myllsbl owerFilter
Navi gatl on Project Location = F:\Driver Developibul shLowerFilter
Project Type ='WDM

v Home Hande IRF-MIWRITE

3 B Tinw Handle IRF_MJ_INTERMAL_DEVICE_CONTROL

4 Filter Type Driver Type = FILTER

5. IRP Handlers

b_1/0

7. Power

8. Additional

3. Summary

B 10.2.9 EFRERER

PR L 2B A DLL T8, %% . % 213 3] MyUsbLowerFilterDIl. dll #1 MyUsbLow-
erFilterDIL lib i 3CF (2 F install H 3% T #Y objchk B{ objfre H3% T). X P4~ 3CF B IT
REZZRBEFEM B DLL FEXH. Wl U7EX A DLL T8 M, A5 754540
AR E XA DLL; 8 PAZ% X4 DLL T8 T iR, 575 48] 8 — A4Sk 37 i) 4 38 72
X R R R SR A 2 S 2 R FHER DLL &34 .

10.3 ERIKE IS EIIS X

FEZ B Y MyUsbLowerFilterDevice. cpp 3CFH X AH B IRP A 403, 7E 18 2 AR Z 01,
et — e AR,

FE 0] T A B 1 SR B ACAS b, R A N ECE S BEAL TR A L X T AT B TR IRP iR, RE
V8 F BRI 2L PassThrough (D) faj BB X A~ IRP 4238 2 F — 2K s Bl a] . 40 5B 735 X 4~ IRP
W BHE AT L U8, B AR N T B A B LG T R, BB UZ IRP 4R v X 4
PEEIAT . fHRE IR A B R B AL FRE ? X TE ZE i IRP SE L AL B R B T
2% IRP B2 HUECHE 58 BB . SR A 1% Ak B pR B, 3R (8] B 80 R AT 1B e, 2 IRP 5% B AL 3
BRI 5 1Y bR RS 2N

PassThrough(I, LinkTo(IrpCompletionRoutine), this)

H, LinkTo ZH i IrpCompletionRoutine B J& 2 ¥ B F 56 B R &R , 76 31X 1™ 28 80+ Ak 3
R BB B AT . 2RI RN r A 1 IRP $RAE A 7 1% B 50 A ek B, R I 2L 75 B 8
FIE SR A T B, AT L IRP ik S BT HI 2 7 h 7s 2 8 s K .

BX 3 2 77 PR b AR , B N AR B R R R AR AT L T A R AP B AT . HRE AT B A
fit — 26 T EL SR R 3K 3l , #il4n DS #2415 DriverMonitor 234 (F#E /7 B : Compuware\ Driver-



Studio\ Tools\Monitor\monitor. exe) ., FEUR SN FE P {fi ] KTrace K¥ kX HiR[EH , X
K% W RAE B¥ B /R TE DriverMonitor 1. 7EM ARG . A —1T2REE T, Bl
J& KTrace L2 , ATOT LIMEH T R BAREIRGE . KTrace REMR LS ERKE,. T H
P BRAFRMBIERR, EERA R GEEHS Win32 Checked) B 3K 3 74 2 B/ K5
B RATHR (EFE N Win32 Fre) IR AL BRERER .

T EE SR 16 SR 3 B GRS, 4T MyUsbLowerFilterDevice. cpp /4, A] DA 38 8| — > In-
ternalDeviceControl (KIrp D F BREL. X~ R Z L2 W35 T )2 3l 2 (8] F1 32 18 1Y R &N .
FE3X B AR 1/0 #4427 4 IOCTL_INTERNAL_USB_SUBMIT URB(FHZES| Ak
A kusb. h) TR W36 4232 —4 URB, RIEHMA OSEH Klrp 2619 1 H 3K EF)
M HTAY URB, B AT DUAE R B4R T . 388 URB B9 5 ¥ 2 Klrp 2889 URB K%K,
AOZ%8 CURRENT /8 ¥ 87 IRP. #R/5 M URB Z5#4k s gk o] LIZRELE]iZ URB &3
fE (Function) {4 ., RATHIEFE KRG AR &L XD IRFNEO R, Bz URB 13 gE1/Q
3k URB_FUNCTION _GET_DESCRIPTOR _FROM _INTERFACE (0x28) , Tfij 4t f& =
Wi i URB P 6EfR S % URB_FUNCTION_BULK_OR_INTERRUPT _ TRANSFER
(0x09) . AR REARAG S I $2 1 3R BCHE 3 4 , TIE 2 it ) W7 15 38 45 28 A 2 75 O i 45 4 3B A
(0x22) , G R 2 , B B 58 PR A . A SR T RE A A5 o i 5 B o W 1% 4 , IR & 5 4 DB 2 4 A 38
B S A SRR A TE SR 0 57 B BRI B T SRR i B R B R B O 1 Y, IR A
JE R T G BRI B GRIE A A 2 X HID B4 AR THEAR 1S 73X BLKE7E 3 38 3K g o 3 fin—
> MyCount HJZE f L H) ,

F 1 5L P i i B InternalDeviceControl f4CHS .

NTSTATUS MyUsbLowerFilterDevice: ;: InternalDeviceControl(KIrp I)

{
T<<"#F A InternalDeviceControl pg%¥\n"; /) B IERAE A

/ /N Toctl %% IOCTL INTERNAL USB_SUBMIT URB,JS 4 i 2423 URB M1 K ,
/ /R B A W IR AT 7 B 38 1 IRP

if(I.IoctlCode() == IOCTL_INTERNAL_USB SUBMIT URB)
{
PURB pUrb = I.Urb(CURRENT) ; //3REC 24 R IRP A URB
if (pUrb| = NULL) / /4R pUrb A 5L
{
//T << * pUrb; Aa] DL .7~ URB BYTELNME B (75 ZHE BN usbd. 1ib A GEfH D
T<<"URB Dy RIS K :"; // @7 URB H Th BEAC RS
T<<pUrb — >>UrbHeader. Function; [/ AREh g AC RS
P M /AT

switch(pUrb — >UrbHeader. Function) / /% By BE S 1O



{
/AR BEANRS M H O 3 SRR AT (0x28)
case URB_FUNCTION GET DESCRIPTOR FROM INTERFACE:
T<7<" 3% O IR A AT B URB\n" ; /) BRVERAR B
/ /P I R A 3R AT R T O i R AT (0x22)
if(pUrb — >UrbControlDescriptorRequest. DescriptorType == 0x22)
{
T<<"RRFF KB R G RR A (0x22)\n"; /B ERGE R
T<<"UE 58 K \n" ;
/ /1B 56 B PR 3 IrpCompletionRoutine, 31K [A]
return PassThrough(I, LinkTo(IrpCompletionRoutine), this) ;
}
break;

//un 2R Zh e AR o #HE 2 = rh W % H (0x09)
case URB_FUNCTION BULK_OR_INTERRUPT TRANSFER;
T<<"#t & 2K T W& s g URB " // B VEIRAE B
/ /0B % A5 3R (TransferFlags B & AR 8 &% 75 In])
if ((pUrb — >>UrbBulkOrInterruptTransfer. TransferFlags)&0x01)
{
T<<"(f AL %) \n" ; // BRI E
<" B 5 i 5K A \n" ;
[ /1B 5E B PR B A IrpCompletionRoutine, Ik [9]
return PassThrough(I, LinkTo(IrpCompletionRoutine), this);

}

else / /R g R

{

UCHAR * pBuf; / | PRAF G2 v X HE
ULONG Len; /R
T<<"(% HAEH) \n"; [/ BRI R
/ /3R B G v X b ik

pBuf = (UCHAR * ) pUrb — >>UrbBulkOrInterruptTransfer. TransferBuffer;
/3R B i K

Len = pUrb — >UrbBulkOrInterruptTransfer. TransferBufferLength;

if(Len==8) //8 F-A7 Wi
{
if(pBuf[1]! =0) [/ B RN 0 B, B BRI AR

{
T<< R R\



MyCount = 03 /A ELARTE 0
}
}

/MK E 1 F I ERE

pUrb — >>UrbBulkOrInterruptTransfer. TransferBufferLength=1;

T<<"EBH g 5 \n" 5

}

break;

default:
break;
}
}
}

[/ TFATEE SRR IRP /B HEEH S T Z A
NTSTATUS status = PassThrough(I);

return status;

}

HE 4 5¢ 1%, % X IrpCompletionRoutine ) H 1% B 4 Ab FWg 7 1 B 35 51 ) W A% 46 59 28 Y CRp
URB I gefC) .

TR R AR Y R B AR 5 52 R, URB 19 3 GE AR 55 & 78 5 4% i, AR R K
0x08,% % X5 URB_FUNCTION_CONTROL_TRANSFER) , Il 3] W 15 3R £ B 28 8L ; 40 S 2
e R AT X IR AT S R . e IR AT B S BN AR A s DA R RS R
BE . JESfe 1 4 1 R A v 1 P AR A R 0x06 B FH 38 SR 8 , BRFE ek Sk P A ik
2 BT AU, OxFF (LA 0x00 .47, REBE RGEARUGREELF) . 1 4 HH 155 B9 < B2 0 58 5 18 i 3E
FEH 3 R FEL A FRA BT 5 ik LED, X B 3 LAY IE T8 oA 59 17, 3
2 RFEA 64 A1 T (Bl 8 F45) . A HBMNTMEH A MR 3 AL 4 F79) , HAF
BEW RN TIm A i 61 AL CRIZE 62 F=49) .

AR R & B E W, W T RS o A, SRR S A B T R, RE
ERBENKE . FEREN S FW . WRE EBUX 8 FHHWMEME. EHFERMWELEF
W R A A AR X 8 FT AR A . X BB R X 8 FIT IR R RS A B
—F9d, ARIESERSEFOMRE LT E RN, M 2 28 4 FWHREN AT
BAE , X B MyCount FIEEARX 4 FHH., RAK 3 FHEAEHALKEEMNEZ.

B4 ) TrpCompletionRoutine ) BREX AN T .

NTSTATUS MyUsbLowerFilterDevice: ; IrpCompletionRoutine(KIrp I)
{



NTSTATUS status = I.Status();
//T.Trace(TraceInfo, _ FUNCTION " IRP % p, STATUS % x\n", I, status);

// TODO; Add driver specific code to process the IRP that the lower
// device has completed.

UCHAR * pBuf;
ULONG Len;
T<<"#F AZE K% \n" ;
PURB pUrb = I. Urb(CURRENT) ; / /3 H X4 B IRP H1 Y URB
if (pUrb! = NULL) // 5 purb £ %%
{
switch(pUrb — >UrbHeader. Function) / /%t S BEACHS R A%

{
/ /IR R R AR (TR R YRR R AT 1 IRP 52 U, D) BB AU & 728 B i A% D
case URB_FUNCTION CONTROL TRANSFER: //{E R 0x08
/ /0 i 3R A 28 B R A Oy i O Bl R A (0x22)
if(pUrb — >UrbControlDescriptorRequest. DescriptorType == 0x22)
{
T<<"ZR R & AR R 52 B \n" 5
/[ BREEE o IX 3 ik
pBuf = (UCHAR * ) pUrb — >>UrbControlDescriptorRequest. TransferBuffer;
/ /3R BUA% i B K EE
Len = pUrb — >UrbControlDescriptorRequest. TransferBufferLength;
if(Len==65) //{a WA & MR 774 B 10 . [ 9 JATTAO B S 4l 5 R 75 65 553
{
/ /DR ) H 5 R A 58 DU 51 D 006, 3R ER A T AL X B 0xFF, 3R H E X
T<"REWMBFE 4 FHPEU N 0xFF\n";
pBuf[ 3] = OxFF;
/IR IR AT S 62 7O 0x03, 3278 I I 7 BE B R/ 3 £
/e RENT 5Lk e AL B 1 Y, BT EEE I 7 A,
//BRBEIN 7 X 8 =56 AL, i b FORAY 3 A1J5 4 59 fiL, N B i pBuf[ 611 59
pBuf[ 61]=59; /IR R B 8 FWAT
T<"HH WA E 62 F W HAB Ry 59\n";

break;



/ /I R B Bl A
case URB_FUNCTION BULK OR_INTERRUPT TRANSFER: //{H A 0x09
/ /AR A % A3 3R (TransferFlags R & IR AL % 4 77 7))
if ((pUrb — >UrbBulkOrInterruptTransfer. TransferFlags) &0x01)
{
T<<"4#t 2 = TR RO SE R \n" 5
[/ BRHR G o IX ik
pBuf = (UCHAR * ) pUrb — >>UrbBulkOrInterruptTransfer. TransferBuffer;
/ /AR BUAG i K JE
Len = pUrb — >UrbBulkOrInterruptTransfer. TransferBufferLength;
if(Len==8) //{NiR[EIK)JRE 8 745 B &
{
unsigned int i;
/| RRARAT 35 3 B AR 25
UCHAR KeyStatus;
//#E USB # £ %2 F¢ ' ,KEY1 \KEY2 KEY3 NIl 4 X 7 5 $2 15 58 — =72 45 A9 MIK 3 4L,
// B LA BLA] DL $2 4% pBuf[ 0 JH9 Ik 3 £ I {H 45 KeyStatus
KeyStatus = (pBuf[ 0])&(0x07) ;
/ /% Z 745 (B pBuf[1 D AR B 745, ®I T # 6 457 (pBuf[ 2] ~pBuf[7]) %y 6 M EEHG , 2 HEA
//EEFR T I 2 H B L A B , KEY4 X R B SRS O 0x59, KEYS Xt A f) 8% & 0x5A,
//KEY6 X i i §E 5 4 0x5B,KEY7 X Bf Y % 75  0x39 ,KEY8 Xf N7 [ 5 A5 f 0x53
//FERX 6 AT AT 4R R A X LAY B B E R R R T T
for(i=2;i<C8;i++)
{

if(pBuf[ i] == 0x59)KeyStatus| = 0x08; / /KEY4

if (pBuf[i] == 0x5A)KeyStatus| = 0x10; / /REY5

if (pBuf[ i] == 0x5B)KeyStatus| = 0x20; / /KEY6

if (pBuf[ i] == 0x39)KeyStatus| = 0x40; / /KEYT

if (pBuf[ i] == 0x53)KeyStatus| = 0x80; / /KEY8
}
pBuf[ 0 ] = KeyStatus; / /T R
MyCount ++ ; /TP E AR N 1
//pBuf[ 1]~ pBuf[4 444+ {A
pBuf[ 1] = (UCHAR) (MyCount&O0xFF) ; //BARTFY
pBuf[ 2] = (UCHAR) ( (MyCount™>>8)&0xFF) ; /[ RAR 5
pBuf[ 3] = (UCHAR) ((MyCount™>>16) &0xFF) ; /IR T
pBuf[ 4] = (UCHAR) ( (MyCount >>>24) &0xFF) ; a3kl
//pBuf[5]~[7]& &R 0

pBuf[5]=0;



pBuf[G] =0;
pBuf[ 7] =0;
T<<"BHE AR L T E\n";
}
}
break;

default,
break;
)
}

return status;

}

2, ZaA BRI ME LT T AE KR ? SR 5 WIFFEF , 5 AT LA 3] — 3K 3 72 )7 3
- MyUsbLowerFilter. sys. | H/43 W] 22 26X N S IR 5

10. 4 $RIKEIHVL 3

e H ) S B R sh i, vE 8 T A e Y DLL T8 , {2 & DLL A9 & il A 443 18 N
BRI 2 FE T USH 222 DLL TREREMAB, AeE — 1N HBRF k%
RIS, AL, [T B R R R T LR TR, R A AR R A AR R H W e R
o UEIK BN B A, JF N R S5 . SEPR b, oA T ERR M 2 A B AN A L B GE i GUID & 3R
FRERAR PR ID SRk E B A TR ELE LB . 7o, HTZS R Bk T s
AN HEASHE, RBEA AN RERS—BFER RS RS RN E LR T
HID AR &) , 7 2 5o f ok i 9K 3h 1 445, AR 5 A RE L 38 L I8 3R 3 ; R RS & A FiH X
AE I 38 2 LART A 3R 3l st 2 U, IR A BT A4 . R B SR AT IR IR T - 18
LSRG . LIRS G AT B EH S ik &, FEALA SR 50 3 B

BLAE 24 AT Workspace T #i3 — 4> FilterInstallerOfComputer00 {9 T 7 (35 8 K 3 T % ih
HE AR AR o 50 AN , — N R L U IR B, 55 A — AN R I BT B IR B .

LR IT IR MBI AL TR .

(1) it i UK 3h X MyUsbLowerFilter. sys 3| 245 & 4t i) Windows\ System32\Driv-
ers H3® T, Al LI GetWindowsDirectory () BREUIRHUEEE R A T B Windows H %, R 5
A B iR Bg AR #:E 1 CopyFile O BREUE Ml 3CHF . HERTE VC IREET e, &2 #il Sc k<12
TS BT L 3% AT DL R sh & — R SO B s BB AT — KRR DL S S R A —
WL LAY L BRAESR B SCFB k3l . 3 B 383K 3 34 MyUsbLowerFilter. sys B R4, A &
A7 AR R, AT 2 96 B A1 i B FilterInstallerOfComputer00 T2 T B8R H & M %



frEZ. %R, mREAEERKKS, XS R WA T E, o] D EEAERS R TREIXE P
SE R H B AR SO B2 B FilterInstallerOfComputer00 T.72 R B %R H 565,

(2) HERIHWESEIR, BdARTFREEEZS. AEFREEA B EMHEM ID Wi &, iR
ALNEHERE, X BB NZEZE GUID kAR &, I8 A B o 1% 24k 2 5 4% 10 2 2%
Z GUID, £BFJL#RWE? EEMEBES AL, ¥ H USB BB FH USB % i I,
RIFRIFEMZEF A HKEY _LOCAL_MACHINE\SYSTEM\ CurrentControlSet\ Enum\
HID(A# F5 B8R HaEm3) BB T HEA Vid_8888&.Pid 0002 ItEHE. A LUER FTH AR
ZTR.DNREENTEAGEFLAANRI., BERBRKA Class BIEIEE BN Key-
board, Tl B &, ¥t 7 DL & | & 1 ClassGUID ¥ {4D36E96B - E325 - 11CE - BFC1 -
08002BE10318} ;28 J5 F# & HardwarelD, § EH — M ESHRATZSMHICE R, B VID 24 8888,
PID 7 0002, i 7 & 0100 () HardwareID“HID\ Vid_8888&-Pid_0002&-Rev_0100”, i 3 51l
241 GUID W T B & #1018 &, FI ¥ HardwarelD 275 A “HID\ Vid_8888&-Pid_0002&-Rev
0100”7, BD AT B A B2 5 HF5 B i % . [ SetupDiGetClassDevs () B3 Al L 3k Buds e 25 1 1%
HHEAFER . EHSH GUID 1] LI i 55 B Flags 8038 & M % %628 GUID R 2 #: 02%
GUID, i B fifi Ff i J& %2 25 2% GUID, ##f4E 7. SR )58 SetupDiEnumDevicelnfo () p& %51
A IZES T HIEE, I SetupDiGetDeviceRegistryProperty ) R $U 3% Bl HardwarelD,
KB HardwarelD J&, # W & & A AT & & B HardwarelD “HID \ Vid _ 8888 &-Pid _
0002& Rev_0100”, iR, 594 H SetupDiCallClassInstaller O pRHUM B X A% & .

(3) Uik %5 . P8 H OpenSCManager () pR #$T HF SCManager £ J%E . SX J5 )8 H Cre-
ateService) BRI I MyUsbLowerFilter iz 45 .

(4) BB ad U8 9K sl Ak 95 4 PR g 2 . IRATT A9 U8 9K 3l 2 & B TR S AL 45 T AR HID
B R, o U8 R B N R N AE X MR & . ZEEMER A DR B AR & RS B BT
FZHH“HKEY _LOCAL MACHINE\SYSTEM\ CurrentControlSet\Enum\USB” F#, 7 F
1 K 3 Vid_8888& Pid_0002 K FH#IFBITE , o] IR B —1“2008 - 07 - 12”1 FRECE B2
BATFEFE R I8 MR & 55 e, REEADHA USSR ENREIERN HID-
Class,Z %% ClassGUID A {745A17A0 - 74D3 - 11D0 - B6FE - 00A0C90F57DA} , HardwarelD
J1“USB\Vid_8888&-Pid_0002&Rev_0100”, IR (2) 2 $& 5 N2, ] GUID Fnig
8 ID SRR B XA . B G5 A LR MyUsbLowerFilter 3§ /i 2] T J2 i 38 93X 3h Ik 55 44 &
FIRFPCERMRELFEMRAHBTHEMT . XNMTEACEFAW . B G EL N
FEHHEIMT — % FRN LowerFilters [ 2230, $(4E & MyUsbLowerFilter, X it &% F R4
R K IR 55 2 & MyUsbLowerFilter B F 23 I8 MK sh#%F . R %A FH 2, o] LI F5
BERIH— T . W E RSS2 FRI) KRB BB ECh SetupDiSetDeviceRegistryProperty() .

(5) BEH B i E. §iH SetupDiSetClassInstallParams J SetupDiCallClassInstaller ()
PR ASE IR FVE shit & . &2 iR IR 3N J5 E Rt H 3h R BB i &% , WA J0 B 5 37 e sh ikt 4%



B HmARBERK, XERAHSE T 32450 S FEEHEF MyUsbLowerFilter H 5%
T i FilterInstallerOfComputer00 T.#2, EE4E FilterInstallerOfComputer00Dlg. cpp X/ H .

10.5 RIKFDEVENE

[) 3k 8 3K By A £ 2 — A, T et VB IR B JE 30T B R A Y 7R AR, I D A ) R L R OR 1Y)
IHIX 3 GX IR 75 L H A IHIK SN 82 HID A RS 1) 85 HE S IR k5 2 o,
BEMBRIRS JFEF A E. HiIFHLPRUNT .

(1) #H#ZIHE HID AR AWK . BT RS ERZEZ G, 28 K— HID $ft 55X
2 HIER A IR IR B3 Z BT B e HIBOX S HID 3R & . LR IEWII TR K0, Zhk
FZ R &K GUID MAE{: ID. FAEFE Enum\ HID\ Vid_8888&-Pid_0002 F #] L#k%]i% HID
HEE R LI H HIDClass, X & i & DeviceDesc 24 HID-compliant device, ClassGUID 4
{745A17A0 — 74D3 — 11D0 — B6FE — 00A0C90F57DA}, #i {4 ID F“HID\Vid_8888&-Pid _
0002&Rev_0100”, FiZ GUID M/ ID =48 RIZ&, R R D, MERZTZE.

(2) BHRALIRIE SN IR F 2 FRFIR., 5LETIEIKS) B 2058 (4) W 55 AH 2, 3% B 2
MyUsbLowerFilter M\ I8 IR B i 55 2 BRI R PR BR , 5 R R G IR &AM HIZRSEN TR
WU T . WINEH)E . A LB B ZFR N LowerFilters B9 20 RN -4 B 18 E RS T .

(3) MBRMRS . M DeleteService O BREURE IR B3 1) MyUsbLowerFilter 55 MHF .

(4) FEFE ik, FRRTIEIME AP IRG)

&l 10.5.1~10.5. 3 2+ %% HKEY_LOCAL_MACHINE\SYSTEM\ CurrentControlSet\
Enum\USB\Vid_8888&-Pid_0002\2008-07-12 -4 5 1f1 2 101 42 % 3o 38 UK 5h 22 Bij | 22 25 3 8 UK
B Z 5 ME Rt B8R sh Z J5 2R 4E .

bZF i Etyin ) LIE

(EBrIA) REG_SZ EEFEE)
[BH]Capabilities REG_IWORD 000000034 (148)
[ab]C1ass KEG ST HIDClass=

[ab]C1az=6UTID KEG_SZ {74541 TAD-T4D3-1100-BRFE-
CumpatihleIDs EEG_MULTI_SZ USEYClass_03&SubClass_Ole
[R8]Confi gFlags KEG_DWORD Ox00000000 (0)
[ab]Devicelese REG_SZ USE A thcedi hon s
[ab]Driver EEG_ST {74541 TAD-T4D3-1100-B5FE-
[ab]Har dwar =D EEG MULTI_SZ USE\Yid S8588Fid 000Z&Fex
Loca‘tionInEormation REG_=Z USE Device

Fﬂfg REG_SZ AR S
ParentIdPrefi}: REG 5% T2 eadb83

[ab]5ervice REG_ST Hi dfzk

B UTHumber EEG_DWORD Oa00000000 (D)

B 10.5.1 RELHWIK3hZ AT



75 . BdE 7 MyUsbLowerFilter B3R Wi ,
B E R T A, BB MyUsbLowerFilter M1 B8 T . 050 R Sk ik 22 2% 5o H
WAl LLFE B, H# MyUsbLowerFilter H:- A& W EA],

M 10.5. 2 FATRLFE ), RS MRS Z )5 . B3 T — N ZFRHA LowerFilters (T J2 1t I8
T 203 B IR Bl 2 J5 » LowerFilters 38 3 H Y £ B8
s N R e, FEX B
Ty Y Y e i

EFR 2R bg

[abf GALA) REG_SZ GHEFRRE)
B¥]Capabilities FEG_DWORD 0x00000084  (148)
[ab]Class REi 57 HIDClazs

[ab]C1az=GUTD REG ST {T45A1TAD-T4D3-1100-BAFE-
Ehjlznmpatibleﬂ]s REG_MULTT_SZ USB'\EI&SS_D:}&SHIJEIE[EE_DIE
[RE]Confi Flags REG_DHORD Dx00000000 (@)
Device[lesc REz 52 USE AERSEMEE
[ab]Driver FEG ST {T45A17AD-T4D3-1100-E6FE-
[ab]Har dwar o 1D REG MULTI_S2 USE\Vid B5884Fid O00Z4Kex
Lucatiunlnfc-rmati.un RE: 52 USE Dewvice
LuwerFilters RE=_MULTI_SZ MeUsbLowerFilter

lab]nse : REG_SI HFERFES)
[ab|ParentTdPrefix | {HE&E1X REG_SZ Té2524ea3btt3

[ab]Service Em A EG ST Hi dUsk

RS UTHmber REG_DHOED 0x00000000 (@)

B 10.5.2 RESTEEHZE

| &% i e

abf @KL REG_SZ EEFBRE)
.Capahht:es EEG_DWORD 0x00000094 (148)
[ab]Class REG ST HIDClass

C1assGUID REG_SZ {T45A1TAD-T4D3-11D0-BEFE-
CompatihleIDs EEG_MULTI_SZ USBYClass_038SubClass_01&
@Eonﬁgﬂags REG_DYORD 0x00000000 D)

[@b]Devi celese REG ST USE A2 AES
@b]Driver REG_SZ {T45A1TAD-T4D03-11D0-BEFE-
HardwareID REG_MULTI_SZ USEYVid_58584F1d_0002&Rew
uLacah onlnformation REG_SZ USE Device
.LowerFllters REG_MULTI_SZ

[ab]mse REG_SZ HFER SR E)
ab)ParentIdFrefix | (oL p | KEG ST T82824 a3b&3

@b]Service Eﬂﬂiﬁ REG_SZ Hi dUsk

&) UT Hunber REG_DWORD 0x00000000 (D)

E10.5.3 HEHEEHZE
10.6 3XzDFIERMIN

B 10. 6. 1 422353 SR K 3 ik 85 A9 45 B, 1B 10. 6. 2 R EIBGL I8 S B BE R . 1
WL FGL IR B R — D “USB N2 A&7, E R BEAF ID JF 3k USB, T Ik



PR i “USB AR A RE” AR, B84 ID L) HID FF3k, ZESEEKINZE
“HID AR &7 2R XN “USB AR A&7 4, 84 ID d2 LL HID F k.
“USB AMk2EHn AR &7 M“HID 3845158 &7 1232k GUID #8 K (745A17A0 — 74D3 — 11D0 —
B6FE — 00A0C90F57DA }, i i ## 44 ID 0] DL X 43 & i1, T 88 & &% & W % 3£ 38 GUID A
{4D36E96B - E325 - 11CE - BFC1 - 08002BE10318} , ] A 5“HID A& &7 XK 4 FF 3k .

312 = 1Bt ‘

HEREE

FhaiedE | (01:00:20)

EESHEM . 0100200

W HTEER , FFIREREIESEEL. .. 0100200
AB{TD A

“HTD4Vid S5E54Fid 00024RKew 0100™ BY

“HID Reyboard Device™ YRE&SEREERETH. (01:00:23)
E I:ﬂﬁﬂﬂﬁ . (01:00:23)
:Fgﬁﬁmﬁxéﬁﬂzﬁﬂ-ﬁaﬁﬂﬂﬁ%. .. (01:00:23)
EERREEE LR BN -

\“USB\:;'%-:I SE8E®FP1 d DDDE&EEY o100™

wEkET s AREHAEE” 01:00:24)
FEAZEE R FELESHARE . 01:00:24)
EEE%HE@&E .. (01:00:24)

HiEIEEh O EEThadE (01 00:28)

==
pedrs]

s

B 10.6.1 ZFETRIKZ

i EE R Ry kS

HEEEER

FISEDEE. .. (01:04:38)

WC4EENEE IHLE=D. .. (01:04:38)

MBI A

WHID\Vid BBEBAPid D00ZéRey 0100” H
“]'E[]]-coglla.nt dewice®™ RS EIERTh 010438

EESHREHNEMERANEE. . (01:04:38)
& ERE & OS] « B

SUSE\Vid ARE0AFLd O0024Rey 0100

EEHE A “usE A BFEHLAGEE"  (01:04:39)

EEANS S S BE FETEEFFURE. . (01:04:33)

FEE B . (01:04:39)

EERERRR S .. (01:04:43)

TTIESH=N R TN (01: 04 43)

B 10.6.2 EHFHTIWIKGN



HEH: USB %I M, J8 she 5 g A &2 X HID %4 MR 2K 4 (MyUsbHid TestApp) » ¥
PID 2R 0002GiE 18— E 2B W, RMSEARES) , BH“ITHA RS HA ARG L
B R RITHFRERM”, XMEFE HZ HID REC LB RGEM G T . L
6], SRJG B R PR A H A, BB IR IR B, F RS H R R Z G, FR TR
B X R BB I AT I T L 9 B H AR P se = HI AR 1) LED, 8B 8 1IF % W R
BB T,

THRSERS, TURBI LR ITIRBIZ G, FERERELET K HID Keyboard
Device AW T, M7E“USB AR5 A7 RN T — 43 HID-compliant device %45,

ffi i BUS Hound ##i#£“USB A k25 A&7 UL I “HID-compliant device” ) & ¥ , 45 R
W 10. 6.3 fras . HH Device 7 27.1 B 2R

Device Phase | Data

“USB Ak 2241 A% 4”7, Device N 29 B2 27, 01
769 TR K P B 1 £ “ HID-compliant device”.  [Ge 0 6055 0t 9t ‘a0 f e
ﬁﬁﬁﬁﬁ%%ﬁ%@jﬂ&%i I_,ED]_ Hﬂ‘?té% EI—:: : o0 S0 01 ano Q0 00 0O ao

o0 00 o0 00 00 00 00 oo

B X PIAT R P BB — T B R R ER 29 D 00 00 02 00 00 00 00 00

R, FAMBERENHER AL S

HID-compliant device BJZ(#E .55 1 597 00 N

e 1D, 58 —F45 01 &R LEDL 5%, X EE88 i “HID-compliant device” #3844 “USB A&
AR ZSZE R —FTR 01 T, XIERRMNEEEF & E2 e 1 FHH
5. WREA LIS E R, “USB AR5 A28 4 b i 808 i i L ik 5 ID Z )5 F
T8 FHEE . T =UAT R4 T KEYS mf i #2 2 i) B4l . 7. N7 2 A T+ KEYS B4l $2 2]
ARG . BRSPS =R 53, EIE BB AR KEYS iR [ i) 8518 , 28 48 1o I8 5K
MZ G KBV EIE RS W REMIRER T 1,87 KEY8 3% F T . FRAt, 5
Tt EEsE 01, FRHATBIEER 00, BRI A A C 2B, £ B WS Z 5, 5817
B—FA A 00, [FIEY /5 T8N T IHEGARE 02, B2, i 8 3K 30 K 5 28 i A %) 250 99 At o 3 %
BT N A2 e e 75 22 B ks =X K 7 R R A %) 5000 A o R 93 B T B A T A A o R
k.

TN R 2 2% 1 R A AR ) 3R s 2 L BB 4 5k BT LLA# H DriverMonitor 3 2 7 78 3K 2l H i i
HERAE S T . WA 10. 6. 4 frs . Ja 3l DriverMonitor, ] 77 75 2 .7~ i 5 B 19K 3h SC 4,
X Bt 5t BEFE DriverMonitor B{E B EH A B8 B EEME LS. B 10.6. 4 Fr B8 YB35 50 18
WK = LED FiEsh B #4158 . 7 ibses 8 R, B BR e A4 A Br Bkl 4
Tk FFEA DI T HERE. BRE—r By BIE RS AR IER, X R ERE
SERCRE. B B Bel R WA AR B JE L A SE R R 2 S B AR TR, X6 AR (8] ) R 45 AR A
AT TR . 565 = . DU By B A I 3B 52 ORI A 38 R T ik B e ek R . 26 B Be S/ A
B — ™y B BP9 SR (FR3RAE LED 51E A , X B H 77 28 i 9 BE K B, 8 i 8 5

& 10.6.3 BUS Hound #i 2 2 i &1 18



JBREC. S B Be R R A BB 1] (R 3 T 5 I AR b R D L T HE AT 5 B Y 58 B R B TE
X LR BIEUE AT TR, BRI RIR EE , EEERF X —ER B A GEEBrBO .

[Z] UsbMouseLowerFilter. sys — Monitor | ;
HERER
Options Help

File Edit Channels View

3(@(@[ x| BIA| [+ &2 |[#Y] =%

BRI B R)

VAR B 9K sl 18 H S R R B B A L SEBR A B AL % R AT R SR B . R R R A & AT
B 9K 3h A 43 A T driver\ objchk\1386 H 3% Al driver\objfre\i386 H T, B4 5 44 3% .

Time | Channel | Messagze text - —
3486. 761 Default MyUsbLowerFilter: A InternalDeviceContr ol % R 2 sk 1R
3486. 781 Default MylsbLowerFilter: URBTHASHRRE @ 0x0028 SRR, W
3486.781 Default MylUsbLowerFilter: MIBOFEIGERIEIVRE ﬁ%ﬁﬁ@]ﬁ(%
3480.751 Default MyUsbLowerFilter: REFFRVZER! iR & #EETT (0x22) B R[]

3486. 761 Default MylUsbLowerFilter: WETohEHAST =

3487.563 Default MylsbLowerFilter: 3t SSRECART

3487.583 Default MyUsbLowerFilter: ZEERIRSHEETITOR REHARFTR
3487.563 Default MylUsbLowerFilter: IREMIETFRITOWMEIN0EF |[0], W HAR K
34B7.5A3 Default MylUsbLowerFilter: IRESHERTFEc?EPHML A S 2 2
3487.578 Default MyUsbLowerFilter: JHAInternalDewiceContr ol 8N

3487.578 Default MyUsbLowerFilter: URBLDEEFERD3 : 0x0009 FRLESIEC TN
3487.578 Default MylUsbLowsrFilter: HEEPHIERRIRE GAERD | 1F5K

3487.578 Default MyUsbLowerFilter: Y¥EioohiCART

3487.578 Default MyUsbLowerFilter: A InternalDeviceControlfREN =

3487578 Default MylUsbLowerFilter: URBENAEFERDZ @ 0x0009 ORIUESIE AN
3487.578 Default MylsbLowerFilter: HERPEMEREOEE G6AEH) | 153K

3487.578 Default MylisbLowerFilter: g%ﬁﬁﬁ@m =

3534313 Default MylisbLowerFilter: InternallewiceContrall F R
3534 313 Default MyllsbLowerFilter: URBLHEEEED @ 0x0009 o i 2] i sk
3534.313 Default MyUsbLowerFilter: ILERLFEIERAORD itEsn 16 o EdR
3534.313 Default MyUsbLowerFilter: g?ﬁﬁ&ﬁgg%kﬁ

3530.891 Default MylUsbLowerFilter: = . . 3
3533691 Default MyUsbLowerFilter: ILEEPENMEIESSR ﬁ:ﬁﬁi\ﬁfﬁﬁlﬁ!, T%ESIZ]
3539.831 Default MylUsbLowerFilter: BCI&iAIRESSEE

3530.891 Default MylUsbLowerFilter: #EAInternalDeviceControlfAE (. S

3530.891 Default MyUsbLowerFilter: URBLHAEFERES @ 0x0009 Jnﬁﬁ—@ﬁfé\:n
3539.891 Default MylUsbLowerFilter: HLERLPHAERANES daifss | AL L Bifsk
3539.891 Default MylisbLowerFilter: tSEToRLEAZT T—RET N

3540. 083 Default MylUsbLowerFilter: A FShERZN

& 10.6.4 {#F DriverMonitor B -RIEZ AR E R

LA B IR B R R W E R — T HE T .
10.7 ARB|EING

A FE L —~ USB F )2 1 38 5K 3h 9SS A 43 1 anfe] 44 3 A 22 238 — AN L IR R sh L L OF 7
JEEL P T S R AIACE 2 U8 KRR i B O AR B A R AR AT DL R sl A
By KRR AY USB SR &“BC” R T HID AR &, EETULAEACKHESR, B E
U Be B 2R 74 SR, ) A0, 7R B AL b 300 BR b 2 RE 5 A B A O RUR 5 U T B A O 2 A A
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Your D12 chip’s ID is: 0x1012. ID is correct! Congratulations!
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