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SH76705 JL—7 A4 —H %y b PHY-LSI BE&13 5% FEH

1. [FLC®HIZ

1.1 {4

o RIEFBITIE, SH7670 IZ#2ki L7-+ —H % > b PHY-LSI 706 HEIRHAE R 2 TS L7, B Lot
ET— NEZET— RELITE_HET— R)ILEtherC IZRELE T,

e A —¥% %  PHY-LSI I Realtek Semiconductor Corp ¢ RTL8201 Z{#fl L T\ £

o A —H%xv hPHY-LSI DV 72X AR EHEEEL AV E T,

1.2 {EAREE
o BT Yararyiu—T (PFC)
o (—H%%vharru— (EtherC)

1.3 EREH

E& =D, SH7670.SH7671./SH7672./SH7673
(R5576700.”R5576710.”R5576720.”R5576730)
HER B RE- Ov 4 : 200 MHz

IR BvY :66.67 MHz
B0y : 33.33MHz

REFRIRER LAY RILY bAZy RE
High-performance Embedded Workshop Ver.4.03.00
Cavin{4 5 ILARHRI LY hAZS XESuperH RISC engineZ7 7 X 1)
CIC++a /8 58y — Ver.9.01 Release01
aAVNRA LA T3y High-performance Embedded Workshop TD 7 7 #+ )L FE&TE

(-cpu=sh2afpu -fpu=single -object="$(CONFIGDIR)¥$(FILELEAF).obj" -debug
-gbr=auto -chgincpath -errorpath -global_volatile=0 -opt_range=all
-infinite_loop=0 -del_vacant_loop=0 -struct_alloc=1 —nologo)

1.4 BEE7FT)H5—ar/—+

K7 TV lr—vay /) —MIBETET IV r—vay /) — U TIRLET, AbETCERLTLE
AR

e SH7670 7' v—7 HIHAZEEH

e SH7670 /' v—7 A —H% 3R MEEHRTH

e SH7670 /' v—=7 A —HFv NZIFER TN
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2. IABIDERER

AISHABITIE, A —PF > b PHY-LSHIZ LV BEWREZITWE T, BEIREHESIL EtherC @ PHY 1 >
BT x—ALVAHZPIR)Z#HE L CatdaH LET,

2.1 ([HRAKEOEIEBRE

WD) v I B BRIEA —H R > kN PHY-LSI ORRETHEITSINE T, F D7z SH7670 A& D EtherC
IZ. £ —3 %y b PHY-LSI MO iERZHEAHTZITTY U 7 #R2BS & £, AISHE Tl B8 Bz
HEDFF A S5 K H I PHY-LSI O 7% 8% E L CWET, A —H % v b PHY-LSI OFEZRBERE IS DV TU,
A =X k PHY-LSI ODF —Z > — 2SR TZE W,

EtherC & A4 —H% % v k PHY-LSI DA v & 7 =— A%, MIl A % 7 =—2Z & LT IEEE802.3 THIkL &
NTWET, [¥ 112 SH7670 & RTL8201CP D #EkifilZ R L £,

BEIREHERITA —Y Ry F PHY-LSIAEDO L SR Z 2SN, MDC #iF & MDIO #iiFIZ& BTl
AR T —REZFEALTHEAELET, SH7670 TlX, PIR LY R4 ZFHETHZ ETHIHFDY— K/
4 A E[EET T, PHY-LSIREDL R E 7O RFEIEIE T0

MIL L ZAEZBEDT 78 AFNE] 25 TF X0,

MIl(Media Independent Interface)

SH7670 RTL8201CP
TX-ER | TX-ER
MII_TXD3 P TXD3
MII_TXD2 P TXD2
MII_TXD1 P TXD1
MII_TXDO P TXDO
TX-EN | TXEN
TX-CLK |- TXC
MDC - MDC
MDIO |- - MDIO
MII_RXD3 | RXD3
MII_RXD2 -t RXD2
MII_RXD1 RXD1
MII_RXDO |-t RXDO
RX-CLK |- RXC
CRS [« CRS
COL = COL
RX-DV |« RXDV
RX-ER |« RXER/FXEN

K1 RTL8201CP & MiE#sdsl
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22 MILSREBBEDT I EAFIR
A =%y b PHY-LSI ONERL YV AZ THD M LU AL EET 78 A4 5 FIEEZHA L 9,

MIl L, MDC & MDIO (W3t EtherC I +44) @ 2 A 05720 MDC AR Z v v 7 ¥+, MDIO
NTF—& AN 1T, £ 1-0DIRAEEIX EtherC D PIR LY A Z THEMBE /- I1IEE T £4, HIE A2
Rz, MI TS THEESNEZ7 33—~y b (MITEHETZL—2) EBICT—# 2 L
DEEA MIEH 7 L—L2%2X 2R LET, AV 77 u /I ATIXIDLERETZH I Z 1By M3
1TLET, IEEE802.3 M TIEIZ v v 7 AT OWTELINTWVEE AN, PHY-LSI IZ L > TITELL #
MCXRWEANRHY, BEDIZOHFEITLTOET,

MIHEELZ L—AD A A1E, PREDDIAIZ L By MR TITWET, 1By NEOAH I 7 e —%[X
3~ 5IZ;RLET, MDCEBLOMDIO DA% A 2 2 71% IEEE802.3 kg ZVi7- L T P&, £ 1B
J O 61T IEEE802.3 MDD A Z A 2 v 7 n LET,

Tt XFER MIEE D L—L
IBH PRE ST oP PHYAD | REGAD TA DATA IDLE
Ev b 32 2 2 5 5 2 16 1
)—F 1.1 01 10 AAAAA | RRRRR 20 D.D z
54k 1.1 01 01 AAAAA | RRRRR 10 D..D z
[FEB &8
PRE (preamble) CREER S, 2EDEHFEL 15 H A,
ST(start of frame) I L—LDO%kEETRY, 01DOE N,
OP(operation code) )—FIZ54 FEER, V- FDOHEFL, T4 FOGFEFOLEZHE N,
PHYAD(PHY Address) CEBOPHY-LSIZ KT 58 0MA 7 FL R, PHY-LSIDIHFEEREICKY
7 RLREHRET DI NS, MSBASH A,
REGAD(Register Address) MILPREDESEIEE. MSBh S A,
TA(turn around) EEDEEREMN CT=%H. MDIODZEETETYEZ 5,

(@ )—FEE. 1EY FDNARER (ZHAH) #1753,
(PHYD S [EOA AT BHD T, Z0LKE)
(b) 54 FEFIZ10%FE A,
DATA(data) LORADY —FEFERIES A ME, 16EY bT—%, MSBMBSIBRS A hERIZ)— K,

IDLE(IDLE condition) TROMIBE I +—< v FAAFETOFRLE, NIBREZENETS.

X2 MIBEIL—LI+—<v hk
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(1) PHYBA>BTz—2R
LERBPIRADSA +
MMD=1
MDO=54 +T—%
MDC=0

(2) PHYE A B2 T71—2R
LY RAPIRIADTA b+
MMD=1
MDO=54 kT—%
MDC=1

(3) PHYEA>2T7x—2X
LYZREPIRADZ A +
MMD=1
MDO=3 4 bT—%
MDC=0

-

MDC ‘

MDO ><

N e ©)
1IEY FT—82D54 k&
242 UTDOBER

B3 1Ey bT—2D54 70—

(1) PHYERA 28 7z—R
LERAPIRIADSA +

MMD=0
MDC=0

(2) PHY&E A2 T7z—X
LYREZ(PIRIADTA +

MMD=0
MDC=1

(3) PHYEA22T7xz—R
LERAPIRIADSA

MMD=0
MDC=0

MDC J

MDO

1 @ (3)
NRBRERA S VT DER

K4 NRfEHR7O— (ZHAH)

(1) PHYEA 2 7 —R
LR APIRADS A k

MMD=0
MDC=1

(2) PHY&EA2H2T71I—R
LOXEAPIR)D!—FK

MDIZ ) —FT—2&9 %

(3) PHY&EAH2T7I—R
LECRAPIRIADSA b

MMD=0
MDC=0

MDC ’(
MDI ><:

1) @ B
1EY FT—4DY—FE&
24 2V DER

K5 1Ey hT—42D)—F270—
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%=1 MDC/MDIO ABAZA IV

IHH Elik=; min max BT
MDC High LR JL/\)L R 1ig t 160 ns
MDC Low LR JL/N)L R 1E t, 160 ns
MDC H4 4 JLB5RE ta 400 ns
MDIO v b7 v THE ts 10 ns
MDIO 7R—)L KH5fE ts 10 ns
MDIO H 1132 JERFRE te 0 300 ns
ts
t, t,
MDC
ts | ts
MDIO
(EtherCH A1)
ts
MDIO
(PHYH D) ><><><
X6 MDC/MDIO AHA%A I Y
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23 BEITOTZLOHRHA
BETO VT AL
* main.c
« phy.c
D2ODY—AT s T nE [SHI670 J)V—TFT7 7V /r—a /— bk SH7670 WIHIFRER]] THER L7=
BHHUER 7 7 A A BRERR SN TV E T,

e main.c
AA B (main B%) kS TH Y, AERWHERBG A2 FEZTLE T, X 71 main BfD 7 v —
ERLET,

e phy.c
H B8haz b AE O BfsBa%%  (phy_autonego BE%0) 235tk & T4, X 8 phy_autonego B4k D 7 v —%
R~LUET, M 9~[X 12| phy_autonego BN TEITIND MII L 2% U — REIH (phy_reg_read BE40)
EZDO TN D7 v —E2RLE T,

A A B
main
C START )
Y

PFCT/R— hC#EtherCIZERE

BEIRSERORE

phy_autonego

Y

EtherCIc2ZFE— F&ZTE®

no

EtherCIZ¥ZEE— F&EE®

- !

\

[;£)] EtherC E— KLY RA(ECMRYD DM EwY M2 E or $-ENEEHAREFERELEFT,

K7 A4 UEHONETO—
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BERSHEROISEH

phy_autonego

C START )

Y

/

MILSZA1%E ) — R MIIL & X 4 1(Basic Status)® E v k5H1Z7E Y
phy_reg_read EEJJ")EZ&?’D'!ZZ?&“?ET Lf=C& Eﬁﬁgﬂ L/gs—g—o

. yes
BEIRSTET ?

Y

MILS X455 — K MII L £ X & 5(Auto-Negotiation Link Partner
phy_reg_read Ability)DE v +8~5T, ) v IHBFAYR—+
o HAEE 2 ¥ LTLBEHE— FERBLET,
" iE R !

oy E—FRE

yes

A

h

( END )

X8 BHERHHERIMEEKOMET O—

MILS XA 1) — FEE%
phy_reg_read

C START )
v

TJYFTUITILER
mii_preamble

AU REA (Y—FaT U k)
mii_cmd

NRER (EETIVEZR)
mii_z

DATAA A1
mii_reg_read

4
INRIRTR
mii_z

v
( END )

B9 MILYRAET7YVEADWETIO— (1)
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Y7 oI A av Y FHABEH
mii_preamble mii_cmd
(7 START ) (7 START )
=¢ Y
= av 2 FDbl5-b14(Z
1Ey b 17 STa—FK (O)%Ev k
mii_write_1 *
a< > Fbl3-b12IZ
no OPa— K(10 or 0) £ v k
]
yes a< > RFbll-b7IZ
PHYADZO— F(xxxxx)Z&t v k
( END )
a< > Fb6-b2I=
REGADO — F(xxxxx)&t v k

av>v ko yes

BfIE Y h=12

Y
1Ew koA 1wy k1A
mii_write_0 mii_write_1

4
avY RZEIEY FEST R

10 MILYRETFIVEAOULETO— (2)
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SH76704 )L— 7 A4 —H %y k PHY-LSI BHEIXHEREH

INZRTEA %K DATAA 71 BE%

mii_z mii_reg_read

C START ) ¢ START )
' .

PIRL ¥ X 4 [Z0x00000000% 5 41 ~ PIRL ¥ X %4 120x00000000% 5 1 ~
PIRL < X & [Z0x00000001% 54 ~ PIRL £ X % 120x00000001% 5 1 ~
PIRL £ X % [Z0x00000001% 5 1 bk *
PIRL ¥ X % 120x00000000% 5 1 +

PIRLSZAZMOMDIEY k&Y —F

END +
( ) PIRL £ X 2 120x00000001% 5 1 k
PIRL ¥ X 2 (20x00000000% 5 1 +

/

C END )

[iX£] MDC/MDIO A AR A 2 0T & -T &5 ICNBEEITLET,

M1l MILPRAT7OAQRETO— (3)

1Ew 1 AR 1Ew O ARE#
mii_write_1 mii_write 0
C START ) ( START
v Y
PIRL <X 4 [20x00000006% 5 1 PIRL £ & 4 [20x00000002% 5 1 k
PIRL <X 4 [20x00000007% 5 1 PIRL £ 2 4 [20x00000003% 5 1 k
PIRL <X 4 [20x00000007% 5 1 PIRL £ & 4 [20x00000003% 5 1 k
PIRL <X 4 [20x00000006 % 5 1 PIRL £ 2 4 [20x00000002% 5 1 +
C END ) ¢ END )
[;£] MDC/MDIO A OB A 2 o5 ZE-T &3 INBEERTLETS,
K12 MILPREAF7HERAOMEIO— (4)
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24 BEITOUTSLIZEITAREARNE
FHATBE T 0TS LA TORTEEZRLET,

®2 BETOTSLTOHRE

IEH BERS
A9 % PHY Realtek Semiconductor Corp. & RTL8201CP
yo9F—F 100Mbps(ZZE. ¥°F) £& UV 10Mbps(&£=E. ¥°5)

)OO REAR

BHEIX# (Auto-Negotiation)

FHIAMILIRSE

Basic Mode Register(7 F L X : 01h)
Auto-Negotiation Link Partner Ability(7 F L X : 05h)

25 SEJ0JSLERABOIER

o BET /T AL, PHY OV 7 REFXE L THEBRWE— REepifes LTWET,
o TN HIMRUE— ROLAEITE SOELNAN I, V7 E— RN RELET,
o JEE. HEILHIIEM TxRT LETA, 25712 T A Tid phy_autonego BA%N THeR 5 7M. HENA

WO T it LET,
3 U2V E—FOEXIER
B StlERL JyoHhE—FK
= 1 100Mbps £
2 100Mbps #_&
3 10Mbps £=F
& 4 10Mbps $_F
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3. 3FIOTSLYRb

31 HrIFNTasvI LY R R mainc'(l)

1 /

2 *  DISCLAIMER

3 *

4 * This software is supplied by Renesas Electronics Corporation and is only

5 * intended for use with Renesas products. No other uses are authorized.

6 *

7 * This software is owned by Renesas Electronics Corporation and is protected under
8 * all applicable laws, including copyright laws.

9 *

10 *  THIS SOFTWARE 1S PROVIDED "AS IS"™ AND RENESAS MAKES NO WARRANTIES

11 * REGARDING THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY,

12 *  INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
13 *  PARTICULAR PURPOSE AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY
14 *  DISCLAIMED.

15 *

16 * TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS

17 *  ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
18 * FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES

19 * FOR ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS

20 *  AFFILIATES HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

21 *

22 * Renesas reserves the right, without notice, to make changes to this

23 * software and to discontinue the availability of this software.

24 * By using this software, you agree to the additional terms and

25 * conditions found by accessing the following link:

26 *  http://www.renesas.com/disclaimer

27

28 * Copyright (C) 2007(2010) Renesas Electronics Corporation. All rights reserved.

29 *"UEILE COMMENT' "' ******xxxx* Technical reference data
30 * System Name : SH7671 Sample Program
31 * File Name : main.c
32 * Abstract @ A —¥ % b PHY ©HBABHE R R
33 * Version : 1.01.02
34 * Device : SH7671
35 * Tool-Chain : High-performance Embedded Workshop (Ver.4.03.00).
36 * : C/C++ compiler package for the SuperH RISC engine family
37 * : (Ver.9.01 Release01).
38 * 0S > None
39 *  H/W Platform: M3A-HS71(CPU board)
40 * Description :
41
42 * History : Jul.04,2007 ver.1.00.00
43 * : Sep.18,2007 ver.1.01.00 FARUETHIIE
44 * : Dec.18,2009 ver.1.01.01 Updated header comments
45 * : Apr 12,2010 ver.1.01.02 Changed the company name and device name
46 "FILE COMMENT END" /
47 #include "iodefine._h"
48 #include "defs_h"
49 #include "phy.h"
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3.2 HrJ7uL7o4sg 5L R Fmain.c’(2)
50
51 /* ==== Prototype declaration ==== */
52 void main(void);
53
54 /*"""FUNC COMMENT""*
55 * 1D :
56 * outline I PHY-LSI BBVRWHRRBGEY VT 07T b AL Bk
57 e
58 * Include "iodefine._h"
59 e e
60 * Declaration void main(void);
61 e e
62 * Description @ PHY-LSI 23 HE)ZZWHEREIC L Y PHY U 7 E— RERELETOT,
63 * DAY TN TIEIRRERAE L TVET,
64 * T BEIRPNIIERK 1200ms T T LE T2, BB U RSB0
65 * D ORGSR, RWTE T AR LET,
66 * D RBETE/ETEOMRIT, EtherCITREL T,
67 e
68 * Argument void
69 P
70 * Return Value void
71 e e
72 * Note z
73 *""EUNC COMMENT END' /
74 void main(void)
75 {
76 int link;
77
78 /* ==== PFC OFE ==== */
79 PORT.PCCRH1.WORD = 0x0155; /* EtherC f§ig >/
80 PORT.PCCRL1.WORD = 0x5555; /* PHY-LSIZMSZCTENET 253, PHY LY RF T 7 EADTZHD*/
81 PORT.PCCRL2.WORD = 0x5555; /* ML BB A V2T 2 —RAZFHT DD */
82
83 /* ==== PHY ZZWfEROIIG ==== */
84 link=phy_autonego();
85
86 /* ==== EtherC T 27/ L v/ AE— ROFRE ==== */
87 if( link == FULL_TX |] link FULL_10M ){
88 EtherC.ECMR.BIT.DM = 1; /* 2T </
89 }
90 else if(link == HALF_TX || link == HALF_10M){
91 EtherC.ECMR.BIT.DM = 0; /* T E </
92 }
93 else{
94 i AN/ S | el 4
95 }
96
97 /* ==== AA U )N—" ==== */
98 while(1){
99 ;
100 }
101 3}
102

103 /* End of file */

RO1AN0301JJ0101 Rev. 1.01
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33 HrIJLNTasvSL R Rphy.c(l)

1 /

2 *  DISCLAIMER

3 *

4 * This software is supplied by Renesas Electronics Corporation and is only

5 * intended for use with Renesas products. No other uses are authorized.

6 *

7 * This software is owned by Renesas Electronics Corporation and is protected under
8 * all applicable laws, including copyright laws.

9 *

10 *  THIS SOFTWARE 1S PROVIDED "AS IS"™ AND RENESAS MAKES NO WARRANTIES

11 * REGARDING THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY,

12 *  INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
13 *  PARTICULAR PURPOSE AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY
14 *  DISCLAIMED.

15 *

16 * TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS

17 *  ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
18 * FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES

19 * FOR ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS

20 *  AFFILIATES HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

21 *

22 * Renesas reserves the right, without notice, to make changes to this

23 * software and to discontinue the availability of this software.

24 * By using this software, you agree to the additional terms and

25 * conditions found by accessing the following link:

26 *  http://www.renesas.com/disclaimer

27

28 * Copyright (C) 2007(2010) Renesas Electronics Corporation. All rights reserved.

29 *"UEILE COMMENT' "' ******xxxx* Technical reference data
30 * System Name : SH7671 Sample Program
31 * File Name : phy.c
32 * Abstract @ A —¥ % b PHY O HB)A SRR
33 * Version :1.01.01
34 * Device : SH7671
35 * Tool-Chain : High-performance Embedded Workshop (Ver.4.03.00).
36 * : C/C++ compiler package for the SuperH RISC engine family
37 * : (Ver.9.01 Release01).
38 * 0S : None
39 *  H/W Platform: M3A-HS71(CPU board)
40 * Description :
41
42 * History : Jul.04,2007 ver.1.00.00
43 * : Jul.13,2007 ver.1.01.00 Bi%¥~> ¥ 2 2 FRRFEEIE(mii_write_1/0)
44 * : 0ct.08,2010 ver.1.01.01 Changed the company name and device name
45 *""FILE COMMENT END'"* /
46 #include "iodefine._h"
47 #include "defs._h"
48 #include "phy.h"
49
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34 HUITNLTOFS5LY R Rphy.c(2)
50 /* FREE O N B TEHE RRRx %/
51 static unsigned short phy reg_read( unsigned short reg_addr );
52 static void phy_reg_write( unsigned short reg_addr, unsigned short data );
53 static void mii_preamble( void );
54 static void mii_cmd( unsigned short reg_addr, int option );
55 static void mii_tal0( void );
56 static void mii_reg_read( unsigned short *data );
57 static void mii_reg_write( unsigned short data );
58 static void mii_write_1( void );
59 static void mii_write_0( void );
60 static void mii_z( void );
61
62
63 [ FERIR o g O R KRR K/
64 /* PHY LU R H >/
65 #define BASIC_MODE_CONTROL_REG 0
66 #define BASIC_MODE_STATUS_REG 1
67 #define PHY_IDENTIFIER1_REG 2
68 #define PHY_IDENTIFIER2_REG 3
69 #define AN_ADVERTISEMENT_REG 4
70 #define AN_LINK_PARTNER_ABILITY_REG 5
71 #define AN_EXPANSION_REG 6
72 /* PHY 7 KL */
73 #define PHY_ADDR 1 /* PHY-LSI O U Ef iR 7280 */
74 /* M BBA VT2 — AT 7 BAH */
75 #define PHY_ST 1
76 #define PHY_WRITE 1
77 #define PHY_READ 2
78 #define MDC_WAIT 3 /* 400ns/4 < (Pe*2)*MDC_WAIT */
79
80
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35 HrITNTAYS S LR R phy.c(3)

81 /*""FUNC COMMENT"*

82 * 1D z

83 * Outline T PHY U v 7 @ BB AU SR

84 A

85 * Include "iodefine.h", "defs.h"

86 A

87 * Declaration : int phy_autonego(void);

88 A

89 * Description : HERWHREZ MII BB A ¥ 7 2 — R &l Taidird, RYVET

90 * TRLET, AT a s T ATHEMT S PHY 1. 100Mbps 4 &

91 * T E—RFETRTHR—FLTCWETOT, Voo e BEsEIcss

92 * T LCwuE, Vs EoREERE 2D Y v E— RTHERRSNET,

93 * DU T ENABZBICRIE LT AR WA, WK HREEEIC XY

94 * D VU HENMHEINET., TOHAITEZEE—RERY ET,

95 * T BEVAENTEER 1200ms TR T LEI0, ABEEIIABIZWTE T %

96 * D ORI L £,

97 A

98 * Argument : void

99 e

100 * Return Value : 4(FULL_TX) :100Mbps 4 i

101 * : 3(HALF_TX) :100Mbps i

102 * : 2(FULL_10M):10Mbps 4= i

103 * : 1(HALF_10M):10Mbps -1

104 * : O(NEGO_FAIL) :&#kM

105 A

106 * Note ARV T e ST MIWSIRIHEEE S BE L T EEA,

107 *'"""EUNC COMMENT END™* /

108 int phy_autonego( void )

109 {

110 unsigned short data;

111 int link = NEGO_FAIL;

112 volatile int t;

113 int i;

114

115 /* ==== HEIRBOKTRHLL—T Max5 ) ==== */

116 for(i=0; i<500; i++){

117 /> ==== PLEREHEHIOEREL 7572012 10ms U = A b ==== */

118 t = LOOP_100us*100;

119 while( --t){

120 ;

121 3}

122 /* ==== AEUSE TR ==== */

123 data = phy_reg_read(BASIC_MODE_STATUS_REG);

124 if( data & 0x0020 ){ /* PHY LA % 1 :Basic Status *

125 * By 5 t(DABRWT e RET *

126 * (O HERW T vk ZARTE */

127 /* ———— HERWRET L0 THEORNZREG ———- */

128 data = phy_reg_read(AN_LINK_PARTNER_ABILITY_REG);

129 /* PHY LY A4 5 :Auto-Nego Link Partner Ability *

130 * v'» k8 :(1)100Mbps/4: " w[fE *

131 * vy b7 :(1)100Mbps/f-"HE w[fE *

132 * £y b6 (1) 10Mbps/4: _E A[HE *

133 * By 5 (1) 10Mbps/¥-_H Fw[HE */
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36 HYrTNLTAYSSLR K phy.c(4)

134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

}

}

/* ———— FERHBI->ZWHET T break —---- */

if( data&0x0100 ){
link = FULL_TX;

¥

else if( data&0x0080 ){
link = HALF_TX;

¥

else if( data&0x0040 ){
link = FULL_10M;

¥

else if( data&0x0020 ){
link = HALF_10M;

¥
else{
link = NEGO_FAIL; /* A2 eI T 2/
¥
/* ———— BEZISRHLEE 52T —-—— */
break;

return link;
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3.7 HrINTrYF S LR R phy.c(5)

157 /*""'FUNC COMMENT""*

158 * Qutline D PHY £V a2—/L LYRAFY—F
159 e -
160 * Include
161 e -
162 * Declaration : static unsigned short phy reg_read(unsigned short reg_addr)
163 e -
164 * Function D PHY EVa—L LYRZEERELET,
165 e
166 * Argument : unsigned short reg_addr : 1 : {HZHAIAL PHY LY A X T RLR
167 e -
168 * Return Value: B L7- LYV A X DIl
169 e -
170 * Notice
171 *'"""EUNC COMMENT END™™* /
172 static unsigned short phy _reg_read( unsigned short reg_addr )
173 {
174 unsigned short data;
175
176 mii_preamble();
177 mii_cmd( reg_addr, PHY_READ );
178 mii_z(Q;
179 mii_reg_read( &data );
180 mii_z(Q);
181
182 return data;
183 }
184
185 /*""FUNC COMMENT"*
186 * Outline D PHY EV=2—L LY RZTA b
187 e -
188 * Include
189 e -
190 * Declaration : static void phy_reg write( unsigned short reg_addr,
191 * : unsigned short data )
192 e
193 * Function D PHY EY2—/L LYRFITHEERELET,
194 e -
195 * Argument : unsigned short reg_addr : 1 : fHZEZIAL PHY LY AZ T KL R
196 * : unsigned short data Tl PHY LA ZICRET DM
197 e -
198 * Return Value: void
199 e -
200 * Notice
201 *'"""EUNC COMMENT END™* /
202 static void phy_reg_write( unsigned short reg_addr, unsigned short data )
203 {
204 mii_preamble();
205 mii_cmd( reg_addr, PHY_WRITE );
206 mii_taloQ);
207 mii_reg_write( data );
208 mii_z(Q);
209
210 3}
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38 HrUITNTAYS S LR R phy.c(6)

211

212 /*""FUNC COMMENT"*

213 * Outline T PHY £V a—V LURAZA~DT T & AU

214 e -

215 * Include

216 e -

217 * Declaration : static void mii_preamble( void )

218 e -

219 * Function D PHY BV a—b LYRZIIT 7R AT H OO & LT,

220 * DM EEAS L F T =22 1 B LET,

221 e -

222 * Argument : void

223 e -

224 * Return Value: void

225 e -

226 * Notice

227 *'"""EUNC COMMENT END™™* /

228 static void mii_preamble( void )

229 {

230 short 1i;

231

232 i = 32;

233 while(C i >0) {

234 /* Mll(Media Independent Interface)” v v 7 (Z1%H, */

235 mii_write_1Q);

236 i—--;

237 3}

238 }

239

240 /*""FUNC COMMENT"*

241 * Qutline D PHY BV a—L LIYRFE— NRFE

242 K

243 * Include

244 K

245 * Declaration : static void mii_cmd( unsigned short reg_addr,

246 * : int option )

247 e -

248 * Function D PHY £EVa—)L LYRZD RN E— RERELET,

249 e -

250 * Argument : unsigned short reg_addr : 1 - PHY LY RX¥Z 7T KL A

251 * : int option 1 o R/W E— NfFE

252 e -

253 * Return Value: void

254 e -

255 * Notice

256 *'"""EUNC COMMENT END™* /
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39 HrITLTavSL R Rphy.ci(7)

257 static void mii_cmd( unsigned short reg_addr, int option )

258 {

259 int i;

260 unsigned short data;

261

262 data = O;

263 data = (PHY_ST << 14); /* ST code */

264 if( option == PHY READ ) {

265 data |= (PHY_READ << 12); /* OP code(RD) */

266 3}

267 else {

268 data |= (PHY_WRITE << 12); /* OP code(WT) */

269 3}

270 data |= (PHY_ADDR << 7); /* PHY Address */

271 data |= (reg_addr << 2); /* Reg Address */

272

273 for(i=14; i>0; i--){

274 if( (data & 0x8000) == 0 ) {

275 mii_write_0Q);

276 3}

277 else {

278 mii_write_1Q);

279 3}

280 data <<= 1;

281 }

282 }

283

284 /*""FUNC COMMENT"*

285 * Outline : PHY Y a2—/L LR ZERG

286 A

287 * Include

288 e

289 * Declaration : static void mii_reg_read( unsigned short *data )

290 o

291 * Function : PHY £V=2—/ LURZEX1Ey NPORBLET,

292 * D FREFERIT LS IEEEAMILET,

293 * : - MDC-High 73L& :160ns(min)

294 * :  + MDC-Low /%)L A1iE - 160ns(min)

295 * I« MDC-# 7 VK] -400ns(min)

296 * : - MDIO-H /1B ERER# (From PHY) :300ns(max)

297 A -

298 * Argument : unsigned short *data : 0 : Bf§ L7ZEOMET KL

299 o

300 * Return Value: void

301 o

302 * Notice VAT AIUE LT oA FMEEREZAE LT EE0,

303 *""""FUNC COMMENT END™* /
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310 HYrFNTAYF S5 LR R phy.c’(8)

304 static void mii_reg_read( unsigned short *data )

305 {

306 int i,j;

307 unsigned short reg_data;

308

309 /* 1 By hNTFoTF—XEimAirte, */

310 reg_data = 0;

311 for(i=16; i1>0; i--){

312 for(j=MDC_WAIT; j>0; j--){

313 EtherC.PIR.LONG = 0x00000000;

314 T

315 for(j=MDC_WAIT; j>0; j--){

316 EtherC.PIR.LONG = 0x00000001;

317 T

318 reg_data <<= 1;

319 reg_data |= (EtherC.PIR.LONG & 0x00000008) >> 3; /* MDI read */
320

321 for(j=MDC_WAIT; j>0; j-—-){

322 EtherC.PIR.LONG = 0x00000001;

323 }

324 for(J=MDC_WAIT; j>0; j--){

325 EtherC.PIR.LONG = 0x00000000;

326 }

327 3

328 *data = reg_data;

329 }

330

331 /*""FUNC COMMENT"*

332 * Outline T PHY BV a—/L LIURFEHRE

333 e
334 * Include

335 e e
336 * Declaration : static void mii_reg write( unsigned short data )

337 e -
338 * Function D PHY EVa—L LYRZEEZLIE Y FFORELET,

339 e
340 * Argument : unsigned short data : I : LY RAXICHRET HIH

341 e -
342 * Return Value: void

343 e -
344 * Notice

345 *'"""EUNC COMMENT END™*

R0O1AN0301JJ0101 Rev. 1.01
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311 HUTNLTO5 5L R kphy.c’(9)
346 static void mii_reg_write( unsigned short data )
347
348 int i;
349
350 /* 1Evy hFoF—4aE&iAte, */
351 for(i=16; i>0; i--){
352 if( (data & 0x8000) == 0 ) {
353 mii_write_0Q);
354 3}
355 else {
356 mii_write_1Q);
357 3}
358 data <<= 1;
359 3}
360
361
362 /*""FUNC COMMENT"*
363 Outline D PHY £V a—)L LIURAKXT IR N
364 @@ e
365 Include
366 @ e
367 Declaration : static void mii_z( void )
368 @ e
369 Function D PHY TV a—b ~DT VR ET— A FIARICHRE LET
370 D FREMEEMETRIIESEHIILET,
371 :  + MDC-High 73/L A 1i§ :160ns(min)
372 + MDC-Low /3L A1ig - 160ns(min)
373 + MDC-% A1 7 /LI :400ns(min)
374 - MDIO-t > F7 v ZIF§f#] :10ns(min)
375 « MD10-7—/L REFR -10ns(min)
376 e
377 Argument void
378 e
379 Return Value: void
380 @ e
381 Notice TUVATAUE LT oA MEEREZAE LT EE0,
382 "'FUNC COMMENT END"* /
383 static void mii_z( void )
384
385 int j;
386 for(J=MDC_WAIT; j>0; j--){
387 EtherC.PIR.LONG = 0x00000000;
388 }
389 for(J=MDC_WAIT; j>0; j--){
390 EtherC.PIR.LONG = 0x00000001;
391 }
392 for(J=MDC_WAIT; j>0; j--){
393 EtherC.PIR.LONG = 0x00000001;
394 }
395 for(J=MDC_WAIT; j>0; j--){
396 EtherC.PIR.LONG = 0x00000000;
397 }
398
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312 HrI7NTmd 5 LR Rphy.c’(10)

399

400 /*""FUNC COMMENT"*

401 * Qutline D PHY ®Va— LYREZT A TAQQO)E v RS

402 e -

403 * Include

404 e -

405 * Declaration : static void mii_tal0( void )

406 K

407 * Function D PHY EVa—L M BHA VX 72 —A~1,0 2 LET

408 e -

409 * Argument : void

410 e -

411 * Return Value: void

412 K

413 * Notice

414 **'""'"EUNC COMMENT END™™* /

415 static void mii_tal0( void )

416 {

417 mii_write_1Q);

418 mii_write_0Q);

419 3}

420

421 /*""FUNC COMMENT"*

422 * Outline D PHY £V a—L LYRETI7ERA LEY M)

423 e -

424 * Include

425 e -

426 * Declaration : static void mii_write_1( void )

427 K

428 * Function D PHY ®Va2— L MU FEA X T72—A (21 2HALET

429 * D FREMFEMETRIIEFEH I LET,

430 * :  + MDC-High 73/L A 1§ :160ns(min)

431 * :  + MDC-Low /%)L A1 - 160ns(min)

432 * : « MDC-# 7 /LK - 400ns(min)

433 * I« MDIO-k v K7 7 1 10ns(min)

434 * I - MDIO-Z4—/L REEf] z10ns(min)

435 e e

436 * Argument : void

437 e e

438 * Return Value: void

439 e e

440 * Notice VAT AIELTY =4 MERIEAZET LT E S0,

441 *""EUNC COMMENT END'* /
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313 HUTJINTRY S LR kphy.c(ll)

442 static void mii_write_1( void )

443 {

444 int j;

445 for(§=MDC_WAIT; j>0; j--){

446 EtherC.PIR.LONG = 0x00000006;

447 }

448 for(§=MDC_WAIT; j>0; j--){

449 EtherC.PIR.LONG = 0x00000007;

450 3}

451 for(J=MDC_WAIT; j>0; j--){

452 EtherC.PIR.LONG = 0x00000007;

453 3}

454 Ffor(§=MDC_WAIT; j>0; j--){

455 EtherC.PIR.LONG = 0x00000006;

456 3}

457 3}

458

459 /*""FUNC COMMENT""

460 * Outline D PHY £V a—L LYRET7EA LEY M0)

461 A
462 * Include

463 A
464 * Declaration : static void mii_write_0( void )

465 A
466 * Function D PHY ®Va2—L MU FEA X T72—A |20 ZHALET,

467 * DN ENET L OICES R LET,

468 * :  + MDC-High 73/L A1 :160ns(min)

469 * :  + MDC-Low /%)L A1iF - 160ns(min)

470 * I« MDC-# 7 LK -400ns(min)

471 * I« MDIO-k v K7 7IEE 1 10ns(min)

472 * I+ MDIO-7A—/L REE] z10ns(min)

473 o
474 * Argument : void

475 o
476 * Return Value: void

477 o
478 * Notice VAT AIELTY =4 MFBIEZZET LT E S0,

479 *""""FUNC COMMENT END™* /
480 static void mii_write_0( void )

481 {

482 int j;

483 for(J=MDC_WAIT; j>0; j--){

484 EtherC.PIR.LONG = 0x00000002;

485 ¥

486 for(J=MDC_WAIT; j>0; j--){

487 EtherC.PIR.LONG = 0x00000003;

488 ¥

489 for(J=MDC_WAIT; j>0; j--){

490 EtherC.PIR.LONG = 0x00000003;

491 }

492 for(J=MDC_WAIT; j>0; j--){

493 EtherC.PIR.LONG = 0x00000002;

494 T

495 ¥

496 /* End of File */
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314 HrFNTosg S LY R Rphy.h’(l)

1 /

2 *  DISCLAIMER

3 *

4 * This software is supplied by Renesas Electronics Corporation and is only

5 * intended for use with Renesas products. No other uses are authorized.

6 *

7 * This software is owned by Renesas Electronics Corporation and is protected under

8 * all applicable laws, including copyright laws.

9 *

10 *  THIS SOFTWARE 1S PROVIDED "AS IS"™ AND RENESAS MAKES NO WARRANTIES

11 *  REGARDING THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY,

12 *  INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A

13 *  PARTICULAR PURPOSE AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY

14 *  DISCLAIMED.

15 *

16 * TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS

17 *  ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE

18 * FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES

19 * FOR ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS

20 *  AFFILIATES HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

21 *

22 * Renesas reserves the right, without notice, to make changes to this

23 * software and to discontinue the availability of this software.

24 * By using this software, you agree to the additional terms and

25 * conditions found by accessing the following link:

26 *  http://www.renesas.com/disclaimer

27

28 * Copyright (C) 2007(2010) Renesas Electronics Corporation. All rights reserved.

29 *UUEILE COMMENT! 'tk Tachnical reference data

30 * System Name : SH7671 Sample Program

31 * File Name : phy.h

32 *  Abstract T A=W Xy b PHY BE)ZHHRE RIS

33 *  Version : 1.00.01

34 * Device : SH7671

35 * Tool-Chain : High-performance Embedded Workshop (Ver.4.03.00).

36 * : C/C++ compiler package for the SuperH RISC engine family

37 * : (Ver.9.01 Release01).

38 * 0SS > None

39 *  H/W Platform: M3A-HS71(CPU board)

40 * Description :

41

42 * History : Jul.04,2007 ver.1.00.00

43 * : 0ct.08,2010 ver.1.02.01 Changed the company name and device name

44 *""EILE COMMENT END'* /
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315 HrFNTasg S LY R Rphy.h’(2)

45 #ifndef _PHY_H

46 #define _PHY_H

47

48 [F KRR o R KRRk Kk

49 #define NEGO_FAIL 0

50 #define HALF_10M 1

51 #define FULL_10M 2

52 #define HALF_TX 3

53 #define FULL_TX 4

54 J* FREE T N B TEHE RRRx %/

55 int phy_autonego( void );

56

57 #endif

58

59 /* End of File */
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4, BERXTIAVF

o VI N Tw=aT )L
SH-2A/SH-2A-FPU ¥ 7 + 7 = 7~== 7/ Rev3.00
(BFREN I A L7 hu = ADFR—LR—=NHAFELTLEEN, )

o N—Ryx=z7~v==a7T )
SH7670 /' /v —>7 N— Ry xz7~==7/ Rev.2.00
(W ENVA YA L7 b= ADKR—LX—=UNHAFLTLEEY, )
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R—LR—=D EHR—+EO
AT A T L7 ha=) AR— L=
http://japan.renesas.com/
BRIGEE
http://japan.renesas.com/inquiry
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HmTERLEDIERE

ZITHE, v A A VB ARICHEAT S A EOEERE SOV CHEB LET, WAOMH EoEE
FHIZOWTIE, ALEBMLTIEE, BB, Av=a T AORLL R DERA D DHAIT, ALO
ERAEET 2 b0 L LET,

1. RERHFDOLE
GEE) REAmFIE. AXO IRERFEFOLE] [TH->TUELTLESL,
CMOSHEEDANHEFDA VE—F R, —fBIZ. N4 VE—FUREBG>TWET, RERHF
ERBRETEMESE D L. FERRICKY., LSIFZD/ 4 XLEME N, LSINBTERERI TN
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CXE] EREARKE HROKEEFETT,
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LHHAKREERTHENTEF A, Tz, BEHRIE. BHOXBICLSFMMORFERDIC LG, BERISATOWEVARICEHBKEERAT I enNTE
FRA, BHOXBICIIFRDREERH L. MFEKE] ICHBSMARFLEERIATORVARICEHBREFEALZCLICRY BEKRFER
FHE=FICECLBREFICHL, SE. —UZOREZAEAVFEEA, GH. SHBEKDT—F - V— b T8 - Ty I EDANTHICREKEDORTMN G
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