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Research and im plim entation of PC | express flow control mechanism
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(The 32nd Research Institute of China Electronics Technology Group Corporation Shanghai 200233, China)

Abstract: PCI Express bus protocol can improve the efficiency ol data transmission through flow control
mechanism to reduce the probability ol data retransmission and scheduling virtual channel transmission
services . In this paper ,the flow control mechanism of PCl Express protocol is analyzed,which proposed
adesign to achieve it , including the transmission flow control module and the receives flow control
module . The designis implemented in a PCle interface Ethernet card controller, Through the simulation
of the flow control system ’the results show that the design implements PCI Express flow control.

Key words: PCI Express bus ; flow control ; credit; transaction layer ; data link layer

0 5 TN P C e R ENLEIT I 2 45 & — & PCle
PCIExpress ( Peripheral Component Interconnect FEHY LUK R P2 25 A S th—Fisi Flpeie
Express {5 7 PCle) i 4 X (i F B & 45 91 v ] SRETNRERY T JT R - R I J7 E EIRIED)
= CHE BB RS F—(CPCLEEHA B BE R RCRAVIE L T B B S AV S R
TS B 3] TS iR TeC i . B B EMEIE, BUOESEE Y E D
A LG PCleth N LLA 2255 TC) &l Fi 78 B9 2% H LRI A El’ﬁlﬁ %Dljﬁ% o KCH
H VC) TCVCHE R RNA yEgE ¥ orioon P EE X TR R R
BiEE TLP) MM KGR SRR ORI
(QoS)[4] - 9 T (EEUEM~ R 2% pelerrty | PCI@/)IL?W*TL%‘J gl

i@é—;w@%w’%z; LR T B 1] PCle R

B 37 A 4D (2 48 (R E TL P T B ) 1 0 PCIeHIE X T —Fh =Rk 25 M (57
o SRR A BROTEREES AT *Uiﬁﬂmﬁgﬂ’g NSRS R RV &
925 RO T e B R 2 BEDS R T DA 5 ARZERGRPIEY - RN EEHERE

R B A A S X B R AR TS o SENLH P

HE ,jg%m Q?E 17? t'F‘EJ X& é& PCIC%IZEE% )ﬁy‘—ﬂ {’%‘f&ﬂﬁ%ﬁﬁé q% _ ) % ’Eﬁﬂ% Eﬂ?%jiﬁjg
2 - Wi o

— 130 —

T
iy

[

=



WNL FE 2 (2 ABVERIT B R TL, SEEEURE HERE 2
NEBRIFFF SRR SAS CRC) Y EL%
BE e HE AR RIS R e S N BT E S
RS —ImHIPCcle ik & - fEREULHER 77 SAEIHIRS
Z MR Y B BEUE AT BE(E S R I R
EFE AR ABINHE © HiEiEes 2 A2 avE
PEHEES B @LLP)ﬁH?ifﬁdiﬁP‘%iﬁi ACKINAK T}
W HIFREHEREMER

P Cle it ¥ T i BA /JILVCEH%"

(Flow Control

Credit FCC) [91y 8 i S i o 2 o X HY 22 [R] KD »

e LAY SkFec BB 4ow (16FTT) 1EKE
HykFeccHfir iR 50w (205777 ) « & #E Fec —
DAL AFRADW (16T ) « RIEZEBAYTLP 535
FAR BB R 1225 F s 2 ) 24K ) ?7?&% ¢) JF
e OP)FISERL CPL) =FhIERY o R[EZEAATE
% N E KB P X FIEIEZE P X /\?)E/EF%%E’%\
H 6 MR ERYZE X [10-11] R[S I AE £ 5L i
B HEHHEEZHESEREHBEESE
REAE A [12] © {F S BS W 20 (L B U 88 2 O
122 D LLP [ § R 55— Uit 1 g (1 25 EL 48 o X9 A/ )N
(LURIEE R HAL) -
1.2 PClefRik/FE

PCle & #r1E & A EUIRE 2 Al e BT 2 S
AR B EIRT 2R - WL #0007 2@ R
EERMBEOTNEESERERERGRZET - B
| B T EUE & o A2 P AR (S AR A -

IR L S

EREHRIEE ML EELSE P HIEH
& B NEEEAITLP o B MBEUCRIZEDLLP %

A PR AU BEYOT Y (S FH R #Tc L (Credit Limit) ©

FRE AR A FR EE 55 8 R X T L P Y(E B R DA 1%
TLPEFTFEMEHAE eéTLe) M EELHEHANER
& CC(Credit Consumed) B8] DLE H AR A EFTER
{& H E CR(Credit Required) < fRHEAZ Q) Al

Wit fE 75 e W 28 A X 22 (R SR BRI & 25 Y TLP
(PTLP) # Hifieldsize JJ i1 ¥7E8 AL TT ©

CL- (CC+PTLP)mod?2 [/e'de] " 2 [fiedie]/2 (1)

FEAS A 0] DARAIEC ¢ il B R 260 T — R
BFIFENERANasBEcL - fEBG EAE R E—
DNEA X RRFETL FERRIEFZUCEIRE a0 E
B S B4 L & CA (Credit Allocated ) © X4 TLP
HABWREFXE CAHASEERET HEY
TLP RN HEG SHXZERBE AR cA A =M -
WORPER R C A 2 EH EI L ALY CL - ARIESE
PR il KB HF R E R AT E @
I fieldsize ) W B N S (R 2 S6 114 2s
(Bfirma ) EfE M 40967128 Q2115 ) °

PCle I E X T EMRMIEEHE — M EE LR
TIEERHNESE TR G R FELE R
BiEE kimth R =HEL RSB L EES - EVA
BN A% f& @ fEFCc_Initl DLLP HYEHFE
hRE—1N0 kREBELTRER - — R BcPLES
B e =0 PR E AN R0 58 OB BE
BT 21 28 0] BE S B &5 1% DL F 55 7% A SERR T 48 B
EiR o
2 RPEEENEIT
2.1 mPESLELLER

N PR B o3 A AR TR R R E B
2 R E A AT R Y A RN B A AR 1 A iR R AR
P $R UM 13 18 B DA R 28 o X SR 52 B Y N Y T RE
REIHEHT 84 ve G mER It EREE -
H & ik RV EE 2 kv ¢ (h#as T IR A
Wr 5 (5 ABERS o RSN 0T 588 0 1 £ 5 AR N
C o FRIESEHAVE A2 FiR -

Bz : i
o '$ it
= o Eié
— o 1=

_AvCT:

ER ey
v e HHRIEEE S T — R AR R
PR — D REURTEB S « RIRRIEH SRR KR
PE(S F &AM 55— 2 45 A & By 2 R U 40
A UM K 3% 2% A DX o B H BRI & 228 R BE
WEBHI(E F & - FEUUR PERER N CR B 55— Y

BRI BE B A X 4 PR MU B X o
— 131 —



FEBCEE I, H2 U 5% w IX A A8 Ak Ks B B AR B N BB A
fE I, R 4515 1 1 B B 2 B B
JZiAt DLLP M5 81 5 —uiik &, EA T, 5 IE
FSLPRAE BT A VO B X8R kB, {HAE 1T
%R i X /N A AT I B A, R BB AE 4 i A
AT DLAR 4 T S AT R R 2 RE S F T Al
PCle BER A4,
2.2 ERFERBEREHIZIT
RIEWIBEBY R 3 B, BANE R E
BLEIR AL TR & TLP, B4, & — D 8odE Ak
FROGTFRCH  Hoh MR T 3 AR A A T
K4y S0 %) P ONP LA M CPL 8945 &2 E 47 20 B 4%
B, BRI IE 3 PR,

B3 REREER

4 VC Bl H AR SE I 2 A B2 A SR AR
FERFIRR G A EIENE X TIER TLP Kik,
BRI HCR T (55 8 M=, 48 3 Ak
R E i ge Sy ok , B H—1 20 B E 5 Il R/
R, 8 8 AR SRE &, K 12 A AR A,
Xl 2 R U A A R A i RS TR:  RR R ] 14
ANFZERIAAE FA A R f 23 TLP R 0 & &1
SLRARBEPIX , FENERRI R AL B R AR
XHERI TLP YEAT 43 Hr it & H i 3 w5 = DL
TR AN RIS B (41 43 28 A% i 2 R o ) 4 14
B3, 3 R T RE S A ], B 4y
AT A AR &, R 2.2 95,
TR R T G5 i 8O R BE SR o i KE
EHEE E] O B P A f IR

KIEFEHL B TLP &£ RSV E 4 Brs,
MAbF IDLE BF, KA H P imiE sk k % s A
RS T — TLP A ¥ #:5] ACCEPT IRE&, 4
AbF ACCEPT IRASHT, HAT B8 5 4 2 1 &5 2 Bl
TLP H i R A Ak iEREFA [F 2] IDLE RA
2.3 EUREEHET

B AR B B Ry 2 DR IR, AN EXT
TLP SEATHCR 43 BT 5] B 4 77 31 52 o X, I 4 AH
AN TS (E BTN T AU L B B B 2
T SEBR R P CPL 46 15 Ry TG BRI 1 A% X
— 132 —

FPCR TR R AT B 2 W, 2 BT PONP
UMY TLP iz, a5 B,

5 BElmiEER

PRI R B U TLP 23 56706 8] VC & ip IX
YR R AR EOE SR A MM ZE, %Ik
THEZ W X% T A TLP M X, o7 LA D 22 v IX
SRR AR Z i) 038 15 B S N, Y
MG P I Kb 2 A, G AR A S, %)
ORISR 2 RSN, — D T A E bt
EEHER TLP T AR WX, 75— DT WG IX
EEECTLP BN, Wi 6 Z2 /B A TLP RASHL
FEAEE] TLP M A 55 1 2 HE A L8 i X 1 4% (R
SR, Y TLP T iR L et , i A HDO AR,
SR 2P A R R A G2 v X, I SRR 4 At it A
BOFCRAS, IZAR VL VE R A TLP 748 vh X
ez,

Wk 6 47 &, TLP S HoR AP EZ 6 TLP A
g wp XA BN HZ A& RS D 1. Y%
M A TLP B, A REQ IR, Uk ISk 4 B
F4p 1] 137 ) 75 432 22 b X TLP IF ik A SEND RS 1]
MZE &% TLP, 24— TLP &k 5emt, AT #
RAS B B RO B AR A5 T, sl 2
e A 2 B R A A B
3 ThEbfF E R E R

MR AR T Questasim {7 B - i
TS — U PCle 42 115 LUK 1) ) 4 448 il 7% — it
A Microblaze ¥ &l AR T B R G, 7E R G T K
DI WM, (34~ PCle JRAER LA T TIRRTS, &
XS TLP DL RIS 095007, AW R



FA BBV o ToSCE AT s BT -

tirxdiscard
else

tirxsof & tlIrxdwena=2"b11
tirxdiscard

tirxdwena!=2'b00
xsof & tlrxdwena=2'bl11

TPI_HDO

TPO_FCUPD
Ivetlprxwait &(txtlp_cnt=0) Tyct] ait &(txtl =0
tirxdwena!=2'&tlrxeof00 j Urstnjrstsync vetlprxwait &(txtlp_cnt=0)

pbuf_tlp_count!=0 vetlprxack &!vetlprxwait

o PGS

3.1 RERIEGESN

B 7 Fro el @l ia kP NP cPL =R [EZE
RIRRIZEEH - WEF BRI EHERAT
E5E R 3 MR Bl 5 (5 S 2
FEINEHEER - RIEREESHEATEL P
FAKEREN32 $UBEHENTT; Ne B
KEAENREIEEHEN 12;cPLlET 07(F
SR EIRAEER -
1

» tlixpereditupd
tlixnpereditupd
- dixeplereditupd 0

A dtxeredits OO 30000 20044 IR, Z)04d  focooi

S EE G

HE8 i LEH AL —cPLEYTLP EHTH
TR T TR E 2 F R = Al DU (E H & /&R
EHEFREMENHAMTL, BT L IEN IR A %
X TFERNZRIEEHENEN - HIE L LR
AR EINREE 2 RB - tH TP AINPER T FREH
Wr TLp KECRE VN RIS A & e K
BRI TLP RZAEN 53MT - ME TR LLEH LA
1 MEHE LERERGED 23, BHBEHE T
—TLPEMNEZE ELEHATHESENL - H
I R IEAYTLP AL A 320 w By S HE #3525 FH 8
MEREHE REGEHERES BIAKRT AL

MRES &L - A LLRIEP FI N P HYL KRIEDIAE
LI EEHETEEA RFHYLRIE -
3.2 BRI E T

ME9 ] IFEH WEREI2 MRSV LEE 2
IEF T EsIt 2R - U16E HERN G &P KXAR/N
WE HEPEE A AT R MG B % e
R EAVIIRE M T BB HRERE SEBE » A2 1% T INHE
CPLIZE RN MM IZE A # cPLAVRIEES
—HER20Mr 0° . P AINPERIBEZ (S &k
EMNEAXRETLP LM TER - FTLP
wet ek EAE $iEEHELSRETLP L
PEAVA I - 25 b A] IBEWOR R B D RETT &
WK HUR (S F BAET LP # i Hy N — P f
FASASE R £hIE R RIEA BAFAYSSIHE -

S pi_state 1 0
S # tpo_state r 0
Q" tmdata 900... j3D 19006 10C000...7 \TUUU T JLXJUtJJLX Jt aoo0000c 0392... 19)0000187b 138416
trxsof M il M il M il
thrxeof 1 1 M1 Mil Mil |l 1
WReemeemreme e
xbufiaddr
Q  nbufidata
EEEnbufivadds 08f i
Q" nbufivdata 900...  gioa“jgooc 100... 1C000... i \JU U U JLXJUtJUUUL JOOO00C0392... 230000187 83416
Q * tirxcreditureqve 0 i
Q" tirxperedi 34132 1110 uJJJJTH3JUL 802
Q*  tnaperedits 15102
Q i tirxepleredi 00000 11000
‘tl\‘}g‘jq—_\ﬂ:l
B owEs
4 LEEEE
- =

RO A FE 53 BT P C e P WU ZEAL I A&t
— P EP Cle FE IAY T IR RIS L BRI X
IR ehf it RATHELER S5 8H%
FARHFT AL BN E N BN ER
T EHEH AP Cle G < fEL I ERHVeriogHDLIE
W HBPGHT T & iEma i B E R %
T RIE S MES R B A SOt TAEH H 2R BiFH
SERHE o S EYP Cle S e B I AR SR T T 2D
WS E AT &MPcle 25 Mkt 35 EEIT
Hitpcle SARFH —ESHM - TFEEI3THD)

— 133 —



100% » N T FEENM BorEENLIGHIE (AHT
MATLABYR EHYGUIFRTE WES AR

S ARG EIVEONH
2 HT I E G TR
FHI[EaiEsr SRR SR TR AR
1 (IR81,48) (1016,2375) (%5,114) (271,116) (6.2)
2 (1289, 005 (1076,2774) (213,131) 26, 131) (3.0)
3 5,57 (90,2%)  (25,283) (B, R0) (13)
4 UBATH A2820) (19527 (01,%) (61
5 (417.478) (3.243)  (3541)  4l4)  (6.0)
6 (111322) (10552108) (82 (6116) G, -5)
7 (1%6L2207) (101,202) (170,195) (176,1%6) (6 1)
8 (I25240) (I0M219) (146,90) (151.91) (51)
9 (1065857 (B1,618) (214,.29) (6,41 (2,2)
10 (1335.913) (1280,2654) (105.25%9) (1132%3) (8, -6)
1 (100,248) (1030,2%) (30,20) (3LAL) (11
R (120,48 (902188) (00,30) (06,301 (6 1)
B (1260,2518) (1160,3%8) (100,130) (106,136) (6,6)
4 (200.48) (12104%) (0,200 (62)  (61)

3 HRIE
ASTRH YOS E R - B - e
Y "W R R Y S 9 i F s AR ik

(HE3B13300)
25 HR

[1] 5% Pol Express{AZEHASIM | ICU A IR LR -

2010.

[2] [0 {30- XAIFOEN QIR A A LA A RE] . B SR
Rt 207

[3] F¥INE TR AKIEE. SR TEZRapidI0 5 PCI Express
HRGIIEERLY ] . Az 2010,40(3) (127 -129.

[4] Budrk R ,Anderson D ,Shanley T . PCl Express ZAZLH AT
AV ] FERBCERR 5807 1. JERT TR bR L
206.

[5] &= YIEBl& Pcl Express MERHTASII ] . iTENLTHZ

000, 32(23) 253 -255.
(6] V& ZFHL FHE %, PCl-Express MEEATBY ] . it
B TRESRES 2006, 28(5) : 141 -143.

TG X o BIFIVCHED © SL96 w120 R EA 1% 07 751E

SAREBREAREZNILAIZER o3RI

B LEH T R AT FA SRR 25—

TERVERENE o ASCHE AV ES T 0 0 6 WY i S0 Y

ERY 7% W T 8 A R G o ERE A B A B S 8

AT ER5EE BT AR E AR GE

HIFESLE AR MEmE A ERGERNTE

BAEA —ENF M ERRNE AR ER

AN ZER] o LRV E A RGP E T

WEEAHESNEX - BABERTASHBEKNE

% BEEMERIEICH L RN Z N TEARBN

T ERR R T AR T R -

2 F L Ek

[1] 255 11R0E 585 SRl R SRS I ). T
FR.2008,29(2): 17 -22.

[2] =78 R AT RS AR BFRRHEEEU 201
2800 ] EARESRIR 2012 10(6) 618 -623.

[3] MOGHE s N5 R & BT s AR EISHINESRGII
VAW EARESREAR 2014 12(1) 23 -43.

[4] M7 PR Hbket 5% AT sIFTRIHNGRG (AR
VW52 ] SR 2008,28(9) <2404 -2406.

[5] Xt Breeg ok TR RS 08s BT WD AT Y | st
BHRoR 2011 41(2) <106 -107.

[6] Baker C. A processing stream in mammalian visual cortex neurons
for non-Fourier responses[J ] .Science 1993 201 (5117) & -101.

[7] Zheng Qing-ging ,Sang Nong ,Wang Yue-huan gt al . Texture seg-
mentation based on combination of second-order features and spatial
information|[C [*Proc of the 6th International Symposium on Multi-
spectral Image Processing and Pattern Recognition *Yichang *Chi-
na 2000, Y.7495: 749519 -1 -749519 -7.

[8] DudaRO MartPE StorkDG . %M 1. L5 # Tl
FHR £ 3003.

[9] ZTTOYA B FLUSSER J. Image registration methods : a survey[J ].
Image and vision computing 2003 21 (11) :977 - 1000.

DiEE o A
SINNNNNNNNNNNNNNNNNNSNNS

[7] Sig P C 1. PCl Express Base Specifications Revision 1.1 [J]. PCl
siG 5.

[8] Mayhew D Krishnan Y. PCl Express and Advanced Switching:
evolutionary path to building next generation interconnects [C ]//
High Performance Interconnects "X)X)3. Proceedings. 11th Symposi-
umon. IEEE 2003 :21 -29.

[9] Kelley RA ,Neal D M, Transaction credit control for serial O sys-
tems: U.S. Patent 6 760 793 [P ]. 2004 -7 -6.

[10] 58l PCle 5= MR RS PIISAIHD | . P

PRI 2013,

[11] 2535 POl ExpressilifisSIP FZI%I D ] . Bl HEFRIIR

=01,

[12]15KK S22 il Pel Expresst/iXSEREAMIIEJ ] . B

REEFRIR 2012, 35(4) 113 -127. TR 208%



RT Embedded http://www.kontronn.com

HA K TR AR TR

ISYSANNE

5T PCle IXBNFEIT (AL~ DMA f£40

FT PCle M ZRHM ST ¥ 24 BRI IR

CANopen Pps /44

T PXT 2k RS422 H 838 (5 = WOM DKW 5 & it
FPGA 28 PCle L2k DMA it

PCI Express WpsSEHL 5 E6GE

VPX S e AR S HSEHR

HF Xilinx FPGA [ PCIE 2 523

T PCI EZR I GPS I K it

. BT CPCI ARl 6U 15 5 Ab 3T & 1%t

. USB30 Hi#& LRy

. USB30 s st S HEAR ¥ it

. USB 30 H[f] CRC #2156 J B K S

. 2% CPLD [ UART ¥t

. IPMI 7E VPX &% i 3 H 5 it

. 2T CPCI i 2R 1) PMC #ibi it

LT VPX BRI T Biash st R R 5T R

© 0N W

—_ =
= O

—_
[\)

—_
w

—
W

Ju—
1

—
»

—_
]

VxWorks:

T VxWorks B ZAEKFE T T

HT VxWorks [ REF G B Bt
Flash SCHF R G0 A R HAE VxWorks 115281
VxWorks ZAT54 gmts H 1) 57 3 A 51

VxWorks W 355 %1

— M T VxWorks [ RAT 05 SR 3 R 4t
£ VxWorks RGH ¥ H] TrueType FFE

JF FreeType HJ VxWorks P IR TR

. JET Tilcon [ VxWorks f] Bz T &%

10. & T Tilcon WYFEIX & 2 4% R 4 5L I it
11. 27 Tilcon MZRE TS EAC B LS B 5 i &t

© NN E

WeChat ID: kontronn


http://www.kontronn.com/support/151-data-transmission-card-based-on-the-pcie-driver
http://www.kontronn.com/support/162-driver-development-of-device-based-on-pcie-bus-protocol
http://www.kontronn.com/support/166-description-about-the-canopen-protocol
http://www.kontronn.com/support/184-wdm-driver-design-of-rs422-data-communication-card-based-on-pxi
http://www.kontronn.com/support/191-pcie-bus-dma-design-implemented-by-fpga
http://www.kontronn.com/support/192-realization-and-verification-of-pci-express-protocol
http://www.kontronn.com/support/208-vpx-bus-techniques-and-its-implementation
http://www.kontronn.com/support/215-pcie-port-development-based-on-xilinx-fpga
http://www.kontronn.com/support/63-design-of-gps-timing-card-based-on-pci-bus
http://www.kontronn.com/support/64-a-design-of-6u-signal-processing-platform-based-on-cpci
http://www.kontronn.com/support/219-usb-3-0-circuit-protection
http://www.kontronn.com/support/220-analysis-and-frame-design-of-usb3-0-protocol
http://www.kontronn.com/support/221-crc-principle-and-its-design-in-usb3-0
http://www.kontronn.com/support/223-designing-uart-based-on-cpld
http://www.kontronn.com/support/224-application-and-design-of-ipmi-in-vpx-system
http://www.kontronn.com/support/80-design-of-pmc-carrier-board-based-on-cpci-bus
http://www.kontronn.com/support/116-research-and-development-of-motion-control-system-of-stage-based-on-vpx-bus
http://www.kontronn.com/support/152-multitasking-programming-based-on-vxworks
http://www.kontronn.com/support/153-data-acquisition-storage-system-based-on-vxworks
http://www.kontronn.com/support/154-analysis-of-flash-file-system-and-its-implementation-in-vxworks
http://www.kontronn.com/support/157-exception-research-about-vxworks-multitask-programming
http://www.kontronn.com/support/158-two-application-skill-for-vxworks
http://www.kontronn.com/support/159-a-real-time-management-system-of-flight-simulation-based-on-vxworks
http://www.kontronn.com/support/167-using-truetype-font-in-vxworks
http://www.kontronn.com/support/168-chinese-display-solution-based-on-freetype-font-in-vxworks
http://www.kontronn.com/support/177-development-of-simple-animation-in-vxworks-os-based-on-tilcon
http://www.kontronn.com/support/178-design-of-graphic-user-interface-of-the-fire-control-system-based-on-tilcon
http://www.kontronn.com/support/179-graphic-user-interface-design-for-integrated-navigation-information-processing-device-based-on-tilcon

RT Embedded http://www.kontronn.com

12.
13.
14.
15.
16.
17.
18.
19.
20.

VxWorks ) N A7 A0 & A1 2

T VxWorks R4 PCT FL & 5 N

T MPC8270 ) VxWorks BSP [ H

Bootrom I fE it £ 50R

HF VxWorks A XA GRM S G075 LI

VxBus ] A429 3% 1 IR

T VxBus 1 MPC8569E T-Jk W BR 5 JT & Al S

—Fh T vxBus ] PPC 5 FPGA i HEEFIIRBN ¥ i1 J7 1
3T VxBus B &K R

[.inux:

© o N gk wDdhRE

e e R N N
~No UM WNRO

Linux #2751 58 — W AJEARAD
NAND FLASH SCf4 R 4i it SE
Z B IE AT IS WA Y Linux SXENFE P SE8
Zsh FFR e -4
% GDB_ i 4 Hp Sl U
AR C #Epr 8
Linux 5 4w 524
JEF Yocto Project HIHR AN FH 1% it
Android ) 9 13
. 2T Android 17 ARIINEE N H R GehlE 5%
A Linux RGBS HIE
AR CCHE SR e L B A
25T Linux (191 B8 AR 5% 2 i 1) v S A 5
. S$3C6410 # 48 Android W%
. Android HF R FEET SRR
. Elf# Linux $4E RGN 5 SEIUEEE B[O
. WHATFE Ubuntu Al Linux Mint FR#MITZ Linux A

Windows CE:

a s wDnhPeE

Windows CE.NET T YAFFS SCf4 %% NAND Flash IXah#2F 511
Windows CE [t CAN s 260K =hAE - ¥t

T Windows CE.NET ] ADC IX#hFEJ7 S 85 B R HIATE ¢

3T Windows CE. NET V- & ) 5 4T85 5201

T Windows CE.NET R GPRS bR i 78 5 FF &

WeChat ID: kontronn


http://www.kontronn.com/support/194-memory-configuration-and-management-of-vxworks
http://www.kontronn.com/support/211-pci-configuration-and-application-based-vxworks
http://www.kontronn.com/support/218-transplant-of-vxworks-bsp-based-on-mpc8270
http://www.kontronn.com/support/91-bootrom-function-improvement-experience-sharing
http://www.kontronn.com/support/230-design-and-implementation-of-chinese-platform-based-on-vxworks-embedded-system
http://www.kontronn.com/support/37-vxbus-a429-driver-interface
http://www.kontronn.com/support/147-development-and-realization-of-gigabit-network-driver-based-on-vxbus-and-mpc8569e
http://www.kontronn.com/support/113-a-driver-design-which-highly-speed-connects-ppc-and-fpga-based-on-vxbus
http://www.kontronn.com/support/6-vxbus-device-driver-design-for-vxworks
http://www.kontronn.com/support/155-linux-programming-3rd-edition-with-source-code
http://www.kontronn.com/support/156-the-design-and-implementation-of-nand-flash-file-system
http://www.kontronn.com/support/164-implementation-of-drivers-for-multi-channel-data-communication-devices-in-linux
http://www.kontronn.com/support/180-zsh-design-guide-for-array
http://www.kontronn.com/support/187-gdb-command-explanation-in-chinese
http://www.kontronn.com/support/150-embedded-c-programming-language
http://www.kontronn.com/support/222-linux-uart-programming-how-to
http://www.kontronn.com/support/228-embedded-application-design-boased-on-yocto-project
http://www.kontronn.com/support/231-decompile-of-android-application
http://www.kontronn.com/support/232-research-on-action-based-encryption-application-system-based-on-android
http://www.kontronn.com/support/233-step-by-step-for-embedded-linux-porting
http://www.kontronn.com/support/234-list-of-very-good-articles-about-embedded-c-c
http://www.kontronn.com/support/235-design-of-and-research-on-high-performance-server-based-on-linux
http://www.kontronn.com/support/236-porting-android-kernel-for-s3c6410
http://www.kontronn.com/support/237-android-development-guide-chinese-edition
http://www.kontronn.com/support/238-architecture-design-and-implementation-principle-for-linux-os-2nd-edition
http://www.kontronn.com/support/128-how-to-easily-upgrade-linux-kernel-in-ubuntu-and-linux-mint
http://www.kontronn.com/support/160-nand-flash-device-driver-design-for-yaffs-file-system-in-windows-ce-net
http://www.kontronn.com/support/161-can-bus-device-driver-design-in-windows-ce
http://www.kontronn.com/support/170-implement-and-application-of-adc-driver-based-on-windows-ce-net
http://www.kontronn.com/support/171-realization-of-serial-communication-based-on-windows-ce
http://www.kontronn.com/support/176-the-research-and-study-of-grps-module-based-on-windows-ce-net

RT Embedded http://www.kontronn.com

win2k | NTFS 43X FH ntldr Jn## dos JEACHS
Windows T[] USB ¥ & IKah 2 I &

WinCE [ K75 m A 45 s AL fan it vy E it
WinCEB. 0 %25 TF & PEAR

.DOS T Ji Windows I H #ir it H AL C Jihs
. G726 Jey 315 I8 G R YA AT

. WinCE EMRINER 28 = 77 SR RE 3 1 5 v

. WinCE I B3 M SR 4 4R A2 AL YEAR D

. WinCE £ CLEAS JEARAY

. WINCE 1 SD R /7 [A] SEH ik 5 (YA |

. 7T WinCE [ BootLoader 5%

PowerPC;

No oarwDdE

Freescale MPC8536 JT Ak 5 FE &

H£T MPC8548E [ {4 it

HET- MPC8548E HHR AN\ A HH b PR AR 48 B it
T PowerPC fig A\ AN 453845 - & (19 SEI
PowerPC {E ZE 4 W 4% R 40+ 1 B H

T PowerPC W BEAR TH ALY B 1T

H PowerPC860 SEIH FPGA fit &

ARM:

© o NN RE

F£F DiskOnChip 2000 3Rz ¥ it M F
FT ARM A& R PC-104 s 28 ¥ it

FET ARM AR N\ 20 R Gt W7 AL B LA 7T
BT ARM [ o W b 2R

5T ARM W3 RAE R HHAT B A IR Eh
S3C2410 R TFT LCD IRz iEAY

STM32 SD KA FATFS S R GilhY

STM32 ADC % i iE JEhg

ARM Linux 7E EP7312 M

10. ARM £8 81 300 [r]

WeChat ID: kontronn


http://www.kontronn.com/support/189-source-code-for-booting-into-dos-using-ntldr-under-the-ntfs-partion-of-windows2k
http://www.kontronn.com/support/193-usb-device-driver-development-in-windows
http://www.kontronn.com/support/195-new-programme-design-of-high-capacity-data-transmission-based-on-wince-system
http://www.kontronn.com/support/196-step-by-step-for-installing-and-developing-wince-6-0
http://www.kontronn.com/support/197-c-source-code-of-calculator-for-dos
http://www.kontronn.com/support/198-voice-communication-application-for-g726-lan-and-source-code
http://www.kontronn.com/support/199-method-for-loading-device-driver-from-3rd-party-for-windows-ce
http://www.kontronn.com/support/200-register-editor-application-for-windows-ce-and-it-s-source-code
http://www.kontronn.com/support/201-source-code-for-uart-communication-for-windows-ce
http://www.kontronn.com/support/202-source-code-for-reading-and-writing-sd-card-for-windows-ce
http://www.kontronn.com/support/227-research-on-bootload-based-on-windows-ce
http://www.kontronn.com/support/163-schematics-of-freescale-mpc8536-development-board
http://www.kontronn.com/support/203-firmware-design-based-on-mpc8548e
http://www.kontronn.com/support/204-design-of-embedded-data-processing-system-based-on-mpc8548e
http://www.kontronn.com/support/205-implementation-of-embedded-network-communication-platform-based-on-powerpc
http://www.kontronn.com/support/209-application-of-powerpc-in-vehicle-display-and-control-system
http://www.kontronn.com/support/217-design-of-single-board-computer-based-on-powerpc
http://www.kontronn.com/support/226-archieving-fpga-configuration-by-using-powerpc860
http://www.kontronn.com/support/169-device-driver-design-and-application-based-on-diskonchip-2000
http://www.kontronn.com/support/182-pc104-bus-design-based-on-arm-system
http://www.kontronn.com/support/183-research-of-exception-handler-mechanism-for-embedded-system-based-on-arm
http://www.kontronn.com/support/185-interrupt-processing-design-for-arm
http://www.kontronn.com/support/186-design-and-implementation-of-embedded-data-communication-interface-driver-based-on-arm
http://www.kontronn.com/support/190-source-code-of-the-device-driver-for-tft-lcd-for-s3c2410
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/214-stm32-adc-multi-channels-source-code
http://www.kontronn.com/support/216-porting-arm-linux-on-ep7312
http://www.kontronn.com/support/229-300-classical-questions-about-arm

RT Embedded http://www.kontronn.com

11. JEF S5PV210 A W il e g IR A SRR A T 5 528
12. Uboot H start. S VRIS IKIH8 4 PV E S ST

Hardware:

DSPFH 5 ) S 152

e AR R YR

HLYR I 25 R it

AE B PO BRI

=134 PCB {5 5 e M bt S S

DM642 i PR 46 F 4 1) H g 8 et

f# | COMExpress Nano L¥Shgs2¥i IP 1 k%

No oarwd R

WeChat ID: kontronn


http://www.kontronn.com/support/117-the-design-and-implementation-of-the-embedded-systems-of-the-spectrum-monitoring-equipment-based-on-s5pv210
http://www.kontronn.com/support/239-detailed-explanation-by-instruction-level-about-start-s-source-code-in-uboot
http://www.kontronn.com/support/172-typical-design-of-dsp-power
http://www.kontronn.com/support/173-design-of-high-frequency-pulse-power-supply
http://www.kontronn.com/2-products/174-design-for-power-synthetic-protection
http://www.kontronn.com/support/175-design-of-arbirary-waveform-power-supply
http://www.kontronn.com/support/210-analysis-and-application-of-high-speed-pcb-signal-integrity
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/225-design-a-ip-dispatcher-base-on-a-com-express-nano-motherboard

