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1 SMI f& 4

T8 B s AR LUK (EtherCAT®) 2 —Fh2E T LUK I S 28 24t , i Beckhoff® Automation & B
JHAE IEC 61158 HEAT TArHEfL . BB LRIIATA T 53 274 ikt AEERME b i 5 (IRIEFRZE ) |,
TEFAETT AW, XFPSERF AT WAL ER A R R i EtherCAT Mtz il 85 {4528, EtherCAT A7 Z4K
52 BRI ATAE AR N B AT 2 5 . EtherCAT € X MAC 2, 1T 5 i J= BRI HERR AE 1E 8 3] ESC I ikds
2% _E A RS2 B, C2000 ESC H ) SMI 4k PHY & 20, FT5LURM PHY J8{5. W 7/ SMI K
EH WS HE -1,

ESC_SS Voo
IP Core
MDIO e
< [ Je—3p >
ESCSS MISC_CONFIG. PHY

PHY_ADDR4 0] " wi MCLK PHY Port 0

o |

g |
PHY Port 1

El 11. PHY BHED&EE

MDIO Z5i4h% B HpE (2 WEH] 4.7k Q ) o MCLK NHLEIHIRED |, A R{E D mi T

SMI FLHEE I b (MDC) A1 346 N\ /%1 B0E 51 (MDIO). MDC Hy ESC 24t | nJ7E 25MHz ) ki fhk %
Fig47. MDC AN FELIa1T |, fER AN AT ESC 5.

MDIO 1 ESC #1 PHY #it. MDIO 5| ¥R AE MDC ) T4, MDIO 5| JIFH % i s eS| Al
IDLE ¥ # [6)% MDIO $i7 5 -
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2 EtherCAT ) PHY i&# A/ E

A EtherCAT &4 15 PHY B |, 2B E EtherCAT =W LN FM - PHY &R . ANHTFMM
EtherCAT A ENH T PHY MIMERERS AN . ASTRGEFH T TI H &S PHY |, & DP836x. DP838x.
TLK10x 1 TLK11x.

IEMEEE PHY LAf54 IEEE 802.3 100BaseTX B¢ 100BaseFX , 35 :

« ¥ 100Mbps 4= W T 8% %

o R4EMI (B RMIl. RGMII) #11

* 100Base TX #&z0F 1 H 20 Wi

o STEE M EEREEO

* 100BaseTX #z N ) MDI. MDI-X H#)3E X

o BRSORTRIE REIR M NAF S b ( RX ZEIR H KT 320ns , TX ZEIR{KT%) 140ns )

o RME RX_ER 55 ( MIl. RMIl) 5 RX_ER 15 RX_CTL 15 5 —#54> (RGMI)

o R R T S IS ) (BB O B (5 5 B LED AL E] ) L AUN T 15 ns , A RESEILT AR IRAE

NT ¥ PHY W& N IERRE R DS H A5 7 EtherCAT 35 TAE | vl{d A AT BEAE 1 (SMI) X EAE R e Rt
Ti&E N PHY TR

% 32/ PHY AL — %A 3k SMI 848, NIX4r PHY , SR T x fiuttbdit. 76 b ekfifE S e |, PHY 234
817 PHY_ADI[x:0] Bt & 5] I LARf e Motk . mT DU AN PHY 83 50EER T “ B3Nz (bootstrap)” #4 H i X
f B T b B T B 2SR B kil . B0 INER (bootstrap) Bl T T PHY BCE . 4 FAMLE S AHE T
Wil fEH SMI. A CkEfE E 3z (bootstrap) Kl , 152K 2-1.

PHY
VDDIO VDDIO PHY
Internal Internal
VDDIO Pullup VDDIO Pullup
Rhi : Rhi |
. l :
| |
4 oo o |
M L 1
|
! :D S H
Rio : Rio |
. :
: Comparator :
| |
Internal Internal
Pulldown Pulldown
Power up and reset Normal Operation
& 2-1. - 5303k (bootstrap)
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C2000 ESC @& 14 @ 5t 115 i - PHY Hubb Az ok 3hk LUK PHY .. 7fEFAENSEAL T , LUK PHY thik 5%
A S AR, R R PHY stk O FiT 1. ATRARZ A O 3 31 [ PHY Hudib{w#% |, % PHY Huhk 5% 5h BT )i 4
oM hEYEFE . ESC #b @ 11 0 BA PHY Hudk 0 in b PHY Hibibfws . PHY Hihib{wEs o] 70 27 17 1%
ESCSS_MISC_CONFIG.PHY_ADDR[4:0] H1ik#.

EFEN TR RS AT R T, PHY 2844081 ) RESET 5| it hn = e Pk /i 25 RESET 444. It RESET 13
S ESC #hAE K. HTEEMMEMEN )G , MCU EEAHBIEH B gstt | B F0E BRI K I ME S
AN AN R PSS . R EE LT, AR ESC B M B ADIRSER PHY .. N T AERIER |
nPHY_RESET #1351 BIm] 4 FHAE— > 1/O I 75 M Le i 4 D) ¥ B A% tH Thag . sbah , it % RESET 51 ( LA
DP83822 PHY Al , i[RI 2-2 ) jitiin— M Epsimt [a] 2 /0 10us (T1) RMEKeR |, BEEE AT LK BT PHY
A7 g VI N BRIME

T

Hardware
RESET_N

& 2-2. DP83822 PHY WS M58

ESC 1 PHY &4 a8 O & 2-3 fin. (R E , nfLMiiH ESCSS_PHY_CLK 554 PHY i, 5
N PHY Al ESC #24L4h 4 25MHz J5 ( 3 & #0620 i 8] — MR ) o

4 1&/H C2000 EtherCAT Mui#= #5197 SMI 217 LM PHY A2 ZHCACBO - FEBRUARY 2023
Submit Document Feedback

English Document: SPRAD72
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACB0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACB0&partnum=F2838X
https://www.ti.com/lit/pdf/SPRAD72

13 TEXAS
INSTRUMENTS

www.ti.com.cn EtherCAT 49 PHY SR &
ESC SS
| AMII_Link Polarity |
_G— nMII_Link (optional) 0
MII_Rx_CLK D
MIl_Rx_ERR .
MII_Rx_DV D
MII_Rx_DATA[3:0]
MII_Tx_CLK D
EtherCAT IP Core
MII_Tx_ENA
MII_Tx_DATA[3:0] D
X
ESCSS
Y Registers
X : TXn_SHIFT_CONFIG
Y : PHY_ADDR
A A
ECAT_PHY_CLK N R
— 25 MHz to PHY (user can use
ECAT_PHY_CLK from device or provide
external 25 MHz to PHY)
25 MHz | 100 MHz
—>
Div & Gate | PLL  |a [ e Sorliater
& 2-3. ESC PHY MIl #1&
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3 tnfafdFH ESC () SMI 5 PHY F71i%

3.1 EtherCAT /] PHY F78 A&

Ll F28388D controlCARD (TMDSCNCD28388D) Jyfil , &l -~ LA PNl A A PHY Mk 0x00 A1 0x01 )
EtherCAT i 1. {H] SMI %} DP83822 PHY Zi 7 it 174 % LLH] T- EtherCAT 100BASE-TX , 1 F iR .

« LEDO:
PHY 7517 4% 0x19 1 0x8020 ( /& H H 3 MDIX 3§ /5 A LEDO B & )

PHY #3474 0x18 {f 0x0080 ( i HL-F-H 2k tt )
* LED1:

PHY 2777 4% 0x469 {8 0x0440 ( = i P4 i )

E 2 h i (EREI & -

Wtk PHY 2517 4% 0x04 fEERIAH OX01E1 (il PHY SCREMBLEEAES )
PHY 27 17-4% 0x09 {i 0x0020 ( J& F 58 K 1 3 MDIX )

PHY Z517% 0x00 {& 0x3300 ( 5 M H h# s I H 5 shid 12 )
s AEFIRNEIE

PHY 77725 Ox0A 18 0x0002 ( Z&F] &2k 7 56l )
o M PEREES EF TG -

PHY 2777 %% 0x0B 1 0x0008 ( f# F IEAf ) FLD Zhfig RX £t %0U8 H FLD )
3.2 7£ C2000 ESC HF i EHE AN\ PHY FAEKIPE
1. &7 PDI iy MIl EFERIR -

¥R ESC M- EdER , BB T M BRI H{ R &N ECAT F4Hl. PDI WAt EtherCAT IP & 175
Ml E2 PDI i /84 (0x0517) 7% MIE RV AR « IXFEA BT A A PDI S MIFIE BE U5 AR .
A JE , PDI AT L@ MII B2 7] 0 PHY #itf 27452505 7] PHY #4745, LA RS BIR T — ARl

#define ESC_MII PDI ACCESS OFFSET 0x0517 //0x28B - High for C28x, 0x0517 for CM
ESC_writeWordISR(0x0100, ESC _MII_ECAT ACCESS_OFFSET); //0x0100 for C28x, 0x01 for CM

BT A FhE AR KE (C28 N 16 it , CM Ny 8 fii ) , C28 WA CM (M4) W% 1Y) ESC Feith bt AR A% & 2
AN, BT ESC F a2 8 Al , Rl C28 Az % H) i % & Al bt 75 ZEf 2
2. 5 PHY bl E R GA

ESC # {74 0x0512 52 XL T BHEHISLS A PHY S 25 LA TR

#define ESC_PHY ADDRESS OFFSET 0x0512 //0x289 - low for C28x, 0x0512 for CM
ESC_writeWordISR(PHY address, ESC_ PHY ADDRESS OFFSET);

3. WEHGAPHY FHEH ( GA ) B9 :
ESC % f7#% 0x0514:0x0515 & X B S N PHY F /281 PHY %k . &S L RS -

#define ESC_PHY DATA OFFSET 0x0514 //0x28A - low for C28x, 0x0514 for CM
ESC_writeWordISR(PHY data, ESC PHY DATA OFFSET);
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4. JFEPEREGA 4 -
ESC % f7#% 0x0510:0x0511 5& 3L T MII FHIEHI VRS . 17 9:8 & X TS N PHY & 285164,

179:8 s :

00 : iy $/MI 5515 ( JEIREF RV )
01 .

10 : GA

11 RE/ TGS (AR )
THS 5 DL AR

#define ESC_MII_CTRL_STATUS_1 OFFSET 0x0510 //0x288 - low for C28x, 0x0510 for CM
#define ESC_MII_CTRL_STATUS_ 2 OFFSET 0x0511 //0x288 - high for C28x, 0x0511 for CM
ESC writeWordISR(0x0200, ESC MII CTRL STATUS 1 OFFSET); //Write command for C28x
ESC_writeWordISR(0x0200, ESC MII CTRL STATUS 2 OFFSET); // Write command for CM
ESC_writeWord(0x0100, ESC MII CTRL STATUS 1 OFFSET); //Read command for C28x

ESC writeWord(0x0100, ESC MII CTRL STATUS 2 OFFSET); //Read command for CM

ROTHIA R0 77752 U7 1) |EEE 802.3 w15 L IIFRIEZ /4% 0 2 31, EUjINEE 45 %I B H 4%, TEREF 14
27472 ( REGCR , Hihik 0x000D ) F¥idi 27 47 %% ( ADDAR , Hihi: OXO00E ) . 7747 %% REGCR [4:0] A#: 4
Hihi: DEVAD , 7°¥; ADDAR 2717 2% FIAE M 15 1] 5] [713& B MDIO & BESR¢E. DL R RBE R T K 4E DP83822 11
M7 10/100Mbps LI MPFE/Z IR 7 BAERR P R BI S NEIER 7, KR ENS N NEIE. fEARGIF ,
IO MUX GPIO Fi| 247785 ( IOCTRL , il 0x0461 ) # MAC BHHTIHHE AN 99.25Q

+ #1H Ox001F 5 A\ 75 17#% 0x000D

« BH 0x0461 5 N Z5 1725 OX000E ( KT A7 25 W B N IOCTRL )
« ¥4{H Ox401F 5 N7 47 4% 0x000D

« F{H 0x0400 5 N\ 271725 OX000E ( ¥ MAC FHHi 1% E Jy 99.25Q )

W2 CCS I .

#define ESC_PHY REG_ADDRESS OFFSET 0x0513 //0x289 - High for C28x, 0x0513 for CM

#define ESC_PHY DATA OFFSET 0x0514 //0x28A - low for C28x, 0x0514 for CM

#define ESC MII CTRL STATUS 1 OFFSET 0x0510 //0x288 - low for C28x, 0x0510 for CM

#define ESC_MII_CTRL_STATUS_2 OFFSET 0x0511 //0x288 - high for C28x, 0x0511 for CM
ESC_writeWordISR(0x0D00, ESC_PHY REG ADDRESS OFFSET); //0x0D for CM, set extended PHY register
control

ESC writeWordISR(0x001lF, ESC PHY DATA OFFSET); // DEVAD for MMD

ESC_writeWord(0x0200, ESC_MII CTRL_STATUS 1 OFFSET); //write command for C28x, status_2 offset
register for CM

ESC_writeWordISR(0x0E00, ESC_PHY REG_ADDRESS_OFFSET); //0xOE for CM, set extended PHY Data register
ESC_writeWordISR(0x0461, ESC_PHY DATA OFFSET); // PHY extended register address
ESC_writeWord(0x0200, ESC_MII CTRL_STATUS 1 OFFSET); //write command for C28x, status_ 2 offset
register for CM

ESC_writeWordISR(0x0D00, ESC_PHY REG ADDRESS OFFSET); //0x0D for CM, set extended PHY register
control

ESC_writeWordISR(0x401F, ESC_PHY DATA OFFSET); // change to Data in REGCR Bit 15:14
ESC_writeWord(0x0200, ESC_MII CTRL_STATUS 1 OFFSET); //write command for C28x, status_ 2 offset
register for CM

ESC_writeWordISR(0x0E00, ESC_PHY REG_ADDRESS_OFFSET); //0xOE for CM, set extended PHY Data register
ESC_writeWordISR(0x0400, ESC_PHY DATA OFFSET); // PHY extended register value to be written
ESC_writeWord(0x0200, ESC_MII CTRL_STATUS 1 OFFSET); //write command for C28x, status_ 2 offset
register for CM
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B PHY a7y , FIHARGIEIR T EHRAE. £HORGITd , MMD7 588 LUK I BERS K 1 5E 0 A A7 8%

( MMD7_EEE_LP_ABILITY , Hhi: 0x703D ) #iH¢ .

41 0x0007 5 A\ 77 f£#F 0x000D

Fi{H 0x003D 5 A\ 75 174 0XO00E ( K7t Ar f7 s BL &y MMD7_EEE_LP_ABILITY )
¥4{E 0x4007 5 A\ 77 7% 0x000D

BEEL P77 2% OX000E FOfH ( 1B %4 /&2 MMD7_EEE_LP_ABILITY H a4 HIMH )

W2 CCS .

#define ESC_PHY REG_ADDRESS_OFFSET 0x0513 //0x289 - High for C28x, 0x0513 for CM

#define ESC_PHY_ DATA OFFSET 0x0514 //0x28A - low for C28x, 0x0514 for CM

#define ESC_MII_CTRL_STATUS_1_ OFFSET 0x0510 //0x288 - low for C28x, 0x0510 for CM

#define ESC_MII CTRL STATUS 2 OFFSET 0x0511 //0x288 - high for C28x, 0x0511 for CM
ESC_writeWordISR(0x0D00, ESC_PHY REG_ADDRESS_OFFSET); //0x0D for CM, set extended PHY register
control

ESC_writeWordISR(0x0007, ESC_PHY DATA OFFSET); // DEVAD for MMD7

ESC_writeWord(0x0200, ESC_MII_CTRL_STATUS_1_OFFSET); //write command for C28x, status_2_offset
register for CM

ESC_writeWordISR(0xOE0O, ESC_PHY REG _ADDRESS OFFSET); //0xOE for CM, set extended PHY Data register
ESC_writeWordISR(0x003D, ESC_PHY DATA OFFSET); // PHY extended register address
ESC_writeWord(0x0200, ESC_MII CTRL_STATUS 1 OFFSET); //write command for C28x, status_ 2 offset
register for CM

ESC_writeWordISR(0x0D00, ESC_PHY REG _ADDRESS_OFFSET); //0x0D for CM, set extended PHY register
control

ESC_writeWordISR(0x4007, ESC_PHY DATA OFFSET); // change to Data in REGCR Bit 15:14
ESC_writeWord(0x0200, ESC_MII_CTRL_STATUS_1_OFFSET); //write command for C28x, status_2_offset
register for CM

ESC_writeWordISR(0xOE0O, ESC_PHY REG_ADDRESS OFFSET); //0xOE for CM, set extended PHY Data register
ESC_writeWord(0x0100, ESC_MII_CTRL_STATUS_1 OFFSET); //Read command for C28x, status_2 offset
register for CM

3.3 7£ CCS F{FAMIA A LLKM PHY #7588

T 3.2 /vl 7 {# ] C2000 ESC #:HUME N PHY ZFA2 830505, N 1 eIz, e R B Bl A IA 3 ek
G PHY 788 i £ CCS W42 & & H 4T En.

Y RIES (GEL) " H TAc & Code Composer Studio™ JT &M 4E #4541k Hbr CPU. GEL & —MiiE S |
BEIT CHBE. Rt T —HEEMNE GEL il , HrTLhgs’s B e X GEL . AN AE T RIdERmS R
LI GEL EEhSCF Tk BRI E | 1§25 GEL f5/ .

LAURBIRVEA N4 T 0 4R

1. FECE A SZEIZE C2000_ESC_PHY_READ.gel H{# AU 1ER PHY il Fl 4% ( ¢28x 3 cm )
2. f#if] “Tools” > “GEL Files” > “Load GEL” &1 n GEL 1t
3. W4kt PHY 1 ESC SMI ( 5l ; iz4T f2838x_cpul1_pdi_hal _test app ) , #RJ5fd ] “Scripts” > “ESC SMI

configuration” > “C2000_ESC_PHY_Reg Dump” {74

8
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& 3-1. AN

0] LUK 5 U7 9] 1 GEL B3 N3] Code Composer Studio S84~ GEL 28arh |t/ 3-1 fis. Ak, il
fSH “menuitem” JCHEFAE GEL SEH T RIS R IIHT N higlER. )5 , T “hotmenu” . “dialog”
8¢ “slider” 7E&HTH N FIR P IS IIHT S RI. SEREH P SRR (/£ GEL KRBT ) J5 , & HI—XE
HEBIE BT %o AmBERAS R -

menuitem "ESC SMI configuration";
hotmenu C2000_ESC_PHY Reg Dump ()
{}

£ gel A MM G NG RITEREES , FOVEA FER ST w~esm T

ESC_readWordISR (unsigned short wordValue, unsigned short address)

{
unsigned short *p address;

p_address = (unsigned short *) address;

wordValue = *p address;

}

ESC_writeWordISR (unsigned short wordValue, unsigned short address)
{
unsigned short *p address;

p_address = (unsigned short *) address;
wordValue = *p address;

}
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Ja , GG E O R E] PHY Zi/Ea 506 , WKl 3-2 fis.

& Console %

f2838x_cpul1_pdi_hal_test_app:ClO
[[c28xx_cpPu1]

PHY® Registers

PhyAddr: 8x0e00
PhyAddr: @x0eee
PhyAddr: @x0e60
PhyAddr: 8x06680
PhyAddr: 8x06680
PhyAddr: 8x08ee
PhyAddr: 8x08ee
PhyAddr: 8x06680
PhyAddr: 8x06680
PhyAddr: ©x0608
PhyAddr: ©x0608
PhyAddr: @x0eee
PhyAddr: @x0eee
PhyAddr: 8x06680
PhyAddr: 8x06680
PhyAddr: 8x08680
PHY1 Registers
PhyAddr: 8x0ee1
PhyAddr: 8x0ee1
PhyAddr: 8x0ee1l
PhyAddr: ©x8801
PhyAddr: exeeal
PhyAddr: exgeel
PhyAddr: @xgeal
PhyAddr: 8x8681
PhyAddr: 8x8681
PhyAddr: 8x8ee1l
PhyAddr: 8x8ee1l
PhyAddr: 8x0ee1
PhyAddr: 8x0ee1
PhyAddr: ©x8801
PhyAddr: ©x8801
PhyAddr: exgeel
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Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register

Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
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2xeee0
8xeeel
0x0002
8x0083
8x0004
8x0885
8x0886
exeee7
8x0088
8x0089
2x000A
8x008B
8xeeac
8x000D
Bx008E
Bx088F

8x0080
8xeee1
0x0082
2x0083
8x0004
8x0085
0x0006
8x0e87
8x0088
Bx0889
8x000A
8x008B
BxeeeC
8x00eD
Bx088E
8x008F
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value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:

value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:

9x3160
Bx7849
0x2000
Bxalle
Bx01el
Bxcdel
oxeo6ft
Bx2001
BxBBBe
ox0024
%0160
OxB080
OxB080
Ox401T
PxPBB8
Bx 8888

Bx3160
Bx7849
Bx2080
Bxalle
Bx@1lel
@xcdel
axeeot
0x2081
BxBBBe
BxB8824
BxB8180
BxBBBe
BxBBBe
ox401f
%8088
OxB080
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