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(ECSIPR) M E

v

EtherC/E-DMACR T—#% R Z| Y A
%A L UR 4 (EESIPR) DBRFE

axX &
v

EtherCE— KL U2 4%
(ECMR) D%

v
EvyhkL—hrLPR4E
(ECBRR) MR E
v

EtherCE—FL Y X4
(ECMR) D&%

ax &
v

E-DMACZ{EERL X4
(EDRRR) D& FE

v
END

EESROIEHRET 4 RV ) TAD
RFEIZRIET Z0ELDIEE

HIEZERMINT 5 F TOHIEFIFO
DL EWMEDTEE

TFTREFDRICEAY X B HIEE
292ETSRBIFEZEL,

B YAHLANILD

s
iy

S B/IFE_EOHRTE

10M/100Mbps D E% 7E

EtherCM3E(E - ZIEDEFA

E-DMACOD Z{EZRDFFA

ERIET 4RV ) T2 NELBEH

static void lan_desc_create (void)

BRIETA RV TE2D0 YT
Y
REET4 RV THONHEE
v
RET4 RV TENHMERE
v
ERENYITFTD0I YT

v

BERETARV ) TEAD
RA 22 DMEAE

v

END

START

C
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£ —H 3y b T L— LRSI

int lan_send (unsigned char *addr,int flen)

(o )

T4 R TREH?
(TACT=07?)

EIEFTFZHON

v

SIMIEED I L—LE
EENYIFIZaE—

v

TDIDTDLIZT—42 REH/E

v

TDODTACTIZ1ZE v +

v

EDTRRL PR ADMTRE v kI
1zt v b LEEEES

<
<
Y

yes

TN-H8*-A429A/J D %t 5

— EESRTEIE? >

yes

T4 R TREH?
(TACT=07?)

®EI{EH TS Y OFF

A

TARY Y TRAEERA V2 EEH

A

O

DA MIETAFEEEICOT
291EMS5ESWL 2 &L,
IPRE&ICET 5FEFIEICDONT
293FEESHBIZELN,

1—H %y b7 L—LZEHK
int lan_recv (unsigned char *addr)

RIET—H DR
lan_recv_ex

o

REREA —H Ry T L—LREEHR
int lan_recv_ex (unsigned char *addr)

( smar )

T4 R TREH?
(RACT = 0?)

ZETS—HL?
(RFE = 0?)

aA—HNRyIT7I
RET—4%FIE—

v

ZENA MDY —F

TARY) TREE

E-DMACS{EHRE (S H%h?

E-DMACS{E T HEIRABIZE)

<
€

o

26
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F V) A A ALIREE 5 BERSEROIIGER
void INT_EDMAC_EINTO (void) int phy_autonego (void)

C START ) C START )
v !

R _ ) BASIC_MODE_CONTROL_REG® ') — K
HYRAHRT— 5 AFHH L Shy_req. read

EtherC/E-z:I)El\égg;\gb—U’S‘; LoR4A PHY LSIO Ut v k
phy_reg_write

v

PHYUtY FETY A b

yes DA MIBTEHEESEL
LT, 291EM2&B@< 12
y LY
#EEF TS #OFF BB} SO THBIL—T
i=0

v
C END ) o

yes

BERSETHLVIA b

VA MNIETIEIREEEZ
291BTSELZELN,

BASIC_MODE_STATUS REG®D!')— K
phy_reg_read

BERETET?

BEREORTHLEIL—T
i++

|
v

AN_LINK_PARTNER_ABILITY_ REG®D ) —F
phy_reg_read

v

YU E—FRE

= O

27 (6)
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MIL SR % 1) — FE%R
static unsigned short phy reg_read (unsigned short reg_addr)

o

JUTUTILES

mii_preamble

Ay RN (V—Favr k)
mii_cmd

NI (EETYER)
mii_z

DATAA A
mii_reg_read

INR R
mii_z

%

MILS XA 54 ~EE%
static void phy_reg_write (unsigned short reg_addr, unsigned short data)

O

JUTUTILER

mii_preamble

ARV EHA(SA b3 U k)
mii_cmd

1015 (EETIVER)

mii_ta_10

DATAH A
mii_reg_write

INR R
mii_z

= O

28 (7)
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T T TV AR
static void mii_preamble (void)

o)

—>¢

1Ew MMHEH
mii_write_1

no

e )

av Yy FHARMHK
static void mii_cmd (unsigned short reg_addr, int option)

( START )
v

a7 FDb15-b14(Z
STa—k @O ZEEY k

v

av > FMb13-b12(Z
OPa—F (100r01) v +

v

a7 FDb11-b7IZ
PHYADZ— F (xxxxx) #t v

v

a7 2 FDb6-b2IZ
REGADO— F (xxxxx) &t v b

yes
MSB = 1?
no l
1Ew OB 1EY MHEAD
mii_write_0 mii_write_1
¢ |
aAYVERFEIEY LT b
no
yes
( END )
29 (8)
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DATAA /B8 % DATAH HEE%K
static voidmii_reg_read (unsigned short *data) static voidmii_reg_write (unsigned short data)

C o ) (o
F

PIRL X 4 20x00000000% 5 1
PIRL <X 4 [20x00000001% 5 4 k o no
PIRL <X 4 20x00000001% 5 1 k MSB = 07

* yes

J)—RKRF—2%F1EY b2 T b 1Ew O A 1Ew MR
PIRLCZXAZMDMDIEY k&1 —F mii_write_0 mii_write_1

! 2 |

PIRL ¥R #120x00000001% 5 1 k ATV REIEY FUT R
PIRL <R #120x00000000% 5 1 +

yes

—
v

INR RS %L 108 HEEE

static voidmii_z (void) static voidmii_ta_10 (void)

o o )
v v

1Ew MHEH
PIRL < X %4 (Z0x00000000% 5 4 + mii_write_1
PIRL ¥ X 4 [20x00000001% 54 k —
PIRL £ X4 (Z0x00000001% 54 + +
PIRL < X 4 (Z0x00000001% 5 4
PIRL £ X % 120x00000000% 5 1 ~ 1Ew FOE A
mii_write_0

v y
= ) (= )

30 )
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1Ew MHE A
static void mii_write_1 (void)
START

( )
:

PIRL £ X #(20x00000006% 5 A k
PIRL £ X #(20x00000007% 5 4 k
PIRL 2 X #(20x00000007% 5 1 k
PIRL £ X #(20x00000007% 5 4 k
PIRL £ X #(20x00000006% 5 4 k

( )

16w O ABE%k
static void mii_write_0 (void)
START

( )
:

PIRL £ X #(20x00000002% 5 4 k
PIRL £ X #(20x00000003% 5 4 k
PIRL 2 X #(20x00000003% 5 1 k
PIRL £ X #(20x00000003% 5 4 k
PIRL £ X #(20x00000002% 5 4 +

( )

31
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2.9
29.1
C
32MHz
1.
EtherC E-DMAC
(64
)
"ether.c”
lan_reg_reset (194 197 )
t
32MHz H8S/2472
/* ==== Wait for 64 cycles at ¢ (approx. 2 us@e = 32 MHz) is required. ==== */
while (--t) {
/* wait */
}
2. PHY-LSI
phy_autonego PHY-LSI
"phy.c" phy_autonego (130 136 )
t,i
PHY-LSI 4,
/* ——== Wait ---- */
for (1=0;1i<1000; i++) {
t=0x27C0;
while( —-t) { /* approx. 2.9-ms wait counting@32 MHz */
}
}
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3.
"phy.c" phy_autonego (168 175
t, i
* ==== Wait loop for end of automatic negotiation ==== */
for( i=0; 1<500; i++){
/* —---- approx. 10-ms wait ---- */
t=36000;
while( —--t) { /* approx. 10-ms wait counting@32 MHz */
}
4
H8S/2472  H8S/2472
H8S/2472 PHY H8S/2472

H8S/2472

29.1 2. PHY-LSI

"ether.c" lan_open (139
2. PHY-LSI

#1if O
/* Delay to stabilize */
/* Set the count according to the system */
for( 1 =0 ; i < 0x00100000 ; i++ );

#endif

143
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5.
(lan_send ) ("ether.c" 392 415 )
/* ==== Confirmation of completion of data transmission ==== *
while (tx flag0 == TX FLAG ON){ /* A flag indicating transmission in progress is turned
ON */
* ==== gpprox. 1l0us wait ==== *
for (w=0;w<16;w++) {
}
/* ==== Workaround of Technical Update "TN-H8*-A429A/J" or "TN-H8*-A429A/E" ==== */
if((--tlms) <= 0){
tlms = 100; /* */
if (psenddesc0->td0.BIT.TACT == 0) {
tx flag0 = TX FLAG OFF;
break;
}
/* ==== Workaround of Technical Update "TN-H8*-A428A/J" or "TN-H8*-A428A/E" ==== *
else 1f((--t400ms) <= 0) {
return SEND NG;
}
else{
/* DO NOTHING */
}
}
}
for tx_flag0
tx_flag0
IP
TN-H8*-A429A/)  TN-H8*-A428A/] IP
tims TACT TACT
TN-H8*-A428A/] (1
) t400ms
3 w tims t400ms
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2.9.2 FIFO (FDR) FIFO (TFTR)

H8S/2472  IP FIFO (FDR) 2048
FIFO (TFTR) &

FIFO (FDR) FIFO (TFTR)
TN-H8*-A428A/]

FDR TFTR TN-H8*-A428A/]

293 H8S/2472 IP
H8S/2472 P 2 TN-H8*-A429A/J
TN-H8*-A428A/)

2.9.1 5 2.9.2 FIFO
(FDR) FIFO (TFTR)

RO1AN0645JJ0102 Rev.1.02 Page 34 of 74
2011.07.06 RENESAS



H8S/2472, 2463, 2462

w W

"LAN_2472.c"

O ~J o O W N

(212 R R B IS B B G 2 B @ B @ 5 Bt S e S N N = > T~ T~ CS AR CS R UC R US RN CS RN CS RN U R U R USROS R \ O R \ O R \O S \C B A O I \ O R A I A O A I NS B i i e R e R e BN
W 0 J o0 U b W N EFEP O W OowJo U d WNhEP O WOow--Joy U d WNhEPE O WwOow--Jo Uohd WNhREP O W Oow--Joy o d WP o

/******************************************************************************

* DISCLAIMER

* This software is supplied by Renesas Electronics Corporation and is only
* intended for use with Renesas products. No other uses are authorized.

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

* all applicable laws, including copyright laws.

* THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES

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

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

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

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

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

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

* Renesas reserves the right, without notice, to make changes to this
* software and to discontinue the availability of this software.

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

* conditions found by accessing the following link:

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

Rk b b bk b b S b b S b b b b b b b b b b b bk bk b b b b b b b b b b b b bk b b b b b b b b b b b b b b b b b b b b b bk b b b b bk i

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

Sk ok ok ok ok ok k ke sk ok ok ok ok k ke sk ok ok ok ok ok ok sk ke ok ok ok ok ok sk ke ok ok ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

* File Name : LAN 2472.c

* Version :1.01

* Device (s) : H8S/2472

* Tool-Chain : HEW, H8S,H8/300 Standard Toolchain (V.6.2.2.0)
* 0S : None

* H/W Platform : ROK402472D000BR,R0K402472D001BR,R0K402472D002BR

* Description : Main Program

* Operation

* Limitations : None

RAR AR b b kb b b b b b b b b b b b b b b b bk g b b b kb b b b b b bk kb b b b b b b b b b b b b b b b b b b b bk bk gk i
* History : DD.MM.YYYY Version Description

* : 18.10.2007 1.00 First Release

* : 26.04.2010 1.01 Modification of test program

***********************************'k'k'k'k'k'k'k'k'k'k'k'k'k******************************/

/***‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k***************************************************************

Includes <System Includes> , "Project Includes"
*************************************~k~k~k~k~k~k~k~k~k~k~k~k~k~k***************************/

#include <machine.h>
#include "ether¥Yiodefine2472.h"
#include "ether¥ether.h"

VAR AR EEEEE S St AR R EE LA EEEEEE AR EEE R

Typedef definitions
***********************************'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k***********************/

/******************************************************************************

Macro definitions

******************************************************************************/
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60

61 /******************************************************************************
62 Imported global variables and functions (from other files)

63 ******************************************************************************/
64

65 /‘k*****************************************************************************
66 Exported global variables and functions (to be accessed by other files)

67 ******************************************************************************/
68

69 /******************************************************************************
70 Private global variables and functions

71 ******************************************************************************/
72 #ifdef  cplusplus

73 extern "C" {

74 void abort (void);

75 #endif

76 void main (void) ;

77 #ifdef _ cplusplus

78 }

79 #endif

80

81 static unsigned char frame[] =

82 {

83 /* MAC header */

84 0x00,0x0e,0x35,0x18,0x34,0xfa, /* Destination MAC Address (00-0E-35-18-34-FA) */
85 0x00,0x11,0x25,0xbc,0xfd, 0x0a, /* Source MAC Address (00-11-25-BC-FD-0A) */
86 0x08, 0x00, /* Type (IP) */

87 /* IP header */

88 0x45,0x00,0x00, 0x2e, /* Version (IPv4), IHL(20byte), TOS, Total Leneght (46byte), */
89 0x02,0xf6,0x00,0x00, /* Identification, Flags, Fragment Offset */
90 0x80,0x01,0x43,0x67, /* TTL, Protocol (ICMP), Header Checksum */

91 Oxac,Oxle,Ox4e, 0x24, /* Source Address(172.30.78.36) */

92 Oxac,Oxle,Ox4e, 0x22, /* Destination Address(172.30.78.34) */

93 /* ICMP header (Echo request) */

94 0x08,0x00,0xbl, 0xff, /* Type, Code, Checksum */

95 0x02,0x00,0x04,0x00, /* Identifier, Sequence Number */

96 /* Data */

97 0x40,0x00,0x00,0x00,0x00,0x00,

98 0x00,0x00, 0x00,0x00,0x00,0x00,

99 0x00,0x00,0x00,0x00,0x00, 0x00

100 }s

101

102 /* ==== Declaration of global variables ==== */

103 unsigned charuser buffer[10][1520];

104 unsigned short receive size[10];

105

106

107 /*""FUNC COMMENT""*************************************************************
108 * Outline : Sample program "main"

109 e
110 * Declaration: void sample send recv(void)

111 e
112 * Description: Two rounds of transmitting one frame and receiving one frame proceed.
113 e
114 * Argument : None

115 K
116 * Return Value : None

117 e
118 * Note

119 *""FUNC COMMENT END""*********************************************************/
120 void sample send recv(void)

121 {

122 OPEN_STATUS opensts;

123 SEND STATUS sendsts;
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124 CLOSE_STATUS closests;

125

126 static int 1 = 10;

127

128 /* ==== Initialization of the EtherC/E-DMAC, PHY, and buffer memory ==== */
129 opensts = lan open(); /* chO0 is selected */

130

131 /* ==== Transmission if open ==== */

132 if (opensts == OPEN_OK) {

133 /* ==== Packet transmission ==== *

134 for (1i=0;1<2;1i++) {

135 sendsts = lan_send(frame,sizeof (frame));

136 if (sendsts == SEND NG) { /* Transmission error */

137 break;

138 }

139 receive size[i] = lan_recv(&user buffer[i][0]);

140 }

141 }

142

143 /* ==== LAN close ==== */

144 closests = lan _close();

145 if (closests == CLOSE_NG) {

146 ; /* waiting */

147 }

148 }

149

150 /*""FUNC COMMENT""*************************************************************
151 * Outline : Sample program "main"

152 e
153 * Declaration: void sample main(void)

154 o
155 * Description: 10 frames are transmitted from the Ethernet.

156 e
157 * Argument : None

158 e
159 * Return Value : None

160 K e
161l * Note

162 *""FUNC COMMENT END""*********************************************************/

163 void sample send(void)

164 {

165 OPEN_STATUS opensts;

166 SEND_STATUS sendsts;

167 CLOSE _STATUS closests;

168

169 int i = 10;

170

171 /* ==== Initialization of the EtherC/E-DMAC, PHY, and buffer memory ==== *
172 opensts = lan open(); /* ¢ch0 is selected */
173

174 /* ==== Transmission if open ==== *

175 if (opensts == OPEN_OK) {

176

177 /* ==== Packet transmission ==== */

178 for (i=0;1<10;i++) {

179 sendsts = lan send(frame,sizeof (frame));
180 if (sendsts == SEND NG) { /* Transmission error */
181 break;

182 }

183 }

184 }

185

186 /* ==== LAN close ==== */

187 closests = lan close();
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188 while (closests == CLOSE NG) {

189 ; /* waiting */

190 }

191 }

192

193 /*""FUNC COMMENT""*************************************************************
194 * Outline : Sample program "main"

195 K -
196 * Declaration: void sample recv(void)

197 K
198 * Description: 10 frames are received from the Ethernet.

199 K -
200 * Argument : None

201 K o
202 * Return Value : None

203 K
204 * Note

205 *""FUNC COMMENT END""*********************************************************/

206 void sample recv(void)

207 {

208 OPEN_STATUS opensts;

209 CLOSE_STATUS closests;

210

211 int i;

212

213 /* ==== Initialization of the EtherC/E-DMAC, PHY, and buffer memory ==== */
214 opensts = lan open(); /* ChO is selected */

215

216 * ==== Reception if open ==== *

217 if (opensts == OPEN_OK) {

218

219 /* ==== Packet reception ==== */

220 for (1=0;1<10;1i++) {

221 receive _size[i] = lan recv(&user buffer[i] [0]);
222 }

223 }

224

225 /* ==== LAN close ==== */

226 closests = lan close();

227 while (closests == CLOSE_NG) {

228 ; /* waiting */

229 }

230 }

231

232

233 void main (void)

234 {

235 int i;

236 unsigned char dummy;

237

238 i=20;

239

240 dummy = SYSTEM.MDCR.BYTE;

241 SYSTEM.SUBMSTPBH.BIT.EtherC = 0;

242 SYSTEM.SUBMSTPBH.BIT.EDMAC = O0;

243 SYSTEM.MDCR.BIT.EXPE = 0; // 0: Single-chip mode 1: Extended mode
244 SYSTEM.SYSCR.BIT.INTM = 1; // Interrupt control model
245

246 set imask exr (0);

247 and ccr (0x3F); // Interrupt level 0

248

249 switch (i) {

250 case 0:

251 sample send recv();
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252
253
254
255
256
257
258
259
260
261
262
263

264 }

265 }
266
267

while (1) ;
break;

case 1:
sample send();
while (1) ;
break;

case 2:
sample_recv () ;
while (1) ;
break;

default:
break;

268 #ifdef  cplusplus
269 void abort (void)

270
271
272}

273 #endif
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w

2

"ether.c"

O ~J o O W N

e

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

/******************************************************************************

* DISCLAIMER

* This software is supplied by Renesas Electronics Corporation and is only
* intended for use with Renesas products. No other uses are authorized.

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

* all applicable laws, including copyright laws.

* THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES

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

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

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

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

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

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

* Renesas reserves the right, without notice, to make changes to this
* software and to discontinue the availability of this software.

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

* conditions found by accessing the following link:

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

Rk b b b ik b b b b b b b b b b b b b b b b b b b b b b b g b b b b b b bk kb b b b b b b b b b b b b b bk b kb b b b b b bk b b b i

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

R R T R T T R R

* File Name : ether.c

* Version : 1.02

* Device (s) : H8S/2472

* Tool-Chain : HEW, H8S,H8/300 Standard Toolchain (V.6.2.2.0)

* 0S8 : None

* H/W Platform : ROK402472D000BR,R0K402472D001BR,R0K402472D002BR
* Description : Ethernet transmission processing

* Limitations : None

R S S S S b b S S h b S h b bk kb b b b b h b b b b h kb b b b h b b b b b b b b b b h b b b b b b b b b b b b b 3

* History : DD.MM.YYYY Version Description

* : 15.05.2007 1.00 First Release

* : 19.04.2010 1.01 Bug fix of reception

* : 29.07.2010 1.02 Modification of wait counter

* : Modification of send complete check

******************************************************************************/

VAR AR EEEE Rt AR RSt EEEEE AR EEE e

Includes <System Includes> , "Project Includes"
******************************************************************************/
#include <machine.h>

#include <string.h>

#include "iodefine2472.h"

#include "ether.h"

#include "phy.h"

/******************************************************************************

Typedef definitions

******************************************************************************/

/******************************************************************************

Macro definitions
******************************************************************************/
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//#define ETHER LOOP BACK

/******************************************************************************

Imported global variables and functions (from other files)
******************************************************************************/

/******************************************************************************

Exported global variables and functions (to be accessed by other files)

******************************************************************************/

/******************************************************************************

Private global variables and functions
******************************************************************************/
/* ==== Declaration of prototype ==== */

static void lan reg reset(void);

static void lan reg set(int 1link);

static void lan_desc_create(void);

/* ==== Declaration of variables ==== */
volatile static int tx flagO0;

static volatile EDMAC_SEND DESC *psenddescO;
static volatile EDMAC_RECV_DESC *precvdescO;

/* Since descriptors need to be placed on 1l6-byte boundaries,

a section on a l6-byte boundary is reserved for the descriptors. */
#pragma section TXRXBUFFDESC

static TXRX BUFFER_SET buffer0;

static TXRX DESCRIPTOR SET descriptor0;

#pragma section

/*""FUNC COMMENT""*************************************************************

* Outline : LAN Open Functions

* Description: The E-DMAC, EtherC, transmit/receive descriptors, and memory

* for the transmission/receiving buffers are initialized.

* : The result of automatic negotiation by PHY-LSI is obtained,

* and an error is returned if automatic negotiation is failed.

K e e o — —
* Argument None

K
* Return Values : O0(OPEN_OK) : Success in opening

* : -1 (OPEN_NG) : Failure in opening

K e e e e o o o o o o o o o o o o o o o o o o e o o o o e o o o o o o e
* Note

*""FUNC COMMENT END""**************'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k********************/
int lan_open (void)
{

unsigned int physts;

// volatile unsigned long 1i;

* ==== Reset of the EtherC/E-DMAC ==== *
lan reg reset();

/* ==== Initialization of transmit/receive descriptors ==== */
lan _desc create();

#ifdef ETHER LOOP_ BACK
MACO.ECMR.BIT.ILB =1;
physts = FULL TX;
#else
/* ==== Obtaining result of automatic negotiation by PHY-LSI ==== */
physts = phy autonego();
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127 fendif

128

129 /* ==== In case of success in automatic negotiation ==== */
130 if (physts != NEGO FATL) {

131

132 * ==== Setting of EtherC/E-DMAC registers ==== */
133 lan reg set (physts);

134 }

135 else(

136 return OPEN_NG;

137 }

138

139 #if O

140 /* Delay to stabilize */

141 /* Set the count according to the system */

142 for( i =0 ; 1 < 0x00100000 ; i++ );

143 #endif

144

145 return OPEN OK;

146 }

147

148

149 /*""FUNC COMMENT""******************'k'k*****************************************

150 * Module Outline : LAN Close Function

151 M
152 * Declaration : int lan close(void)

153 o
154 * Description : The Ether function is halted, and transmission and reception are prohibited.
155 K -
156 * Argument : void

157 o
158 * Return Value : 0(CLOSE OK) : Success in closing

159 * : -1(CLOSE_NG) : Failure in closing

160 K -
161 * Note

162 *""FUNC COMMENT END""*********************************************************/
163 int lan close(void)

164 {

165 /* ==== Reset of registers related to the EtherC and E-DMAC ==== *

166 lan_reg reset();

167

168 * ==== Setting of the interrupt control register (ICRD5) ==== */

169 INT.ICRD.BIT.ICRDS = 0;

170

171 return CLOSE_OK;

172 }

173

174 /*""FUNC COMMENT""*************************************************************
175 * Outline : EtherC/E-DMAC Reset Function

176 o
177 * Declaration: static void lan reg reset(void)

178 K -
179 * Description: Software of the E-DMAC and EtherC is reset.

180 K -
181 * Argument : None

182 K e
183 * Return Value : None

184 K -
185 * Note e

186 *""FUNC COMMENT END""*********************************************************/

187 static void lan reg reset(void)

188 {

189 volatile int t = 10; /* For approx. 3-us wait @32 MHz */
190
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191 /* ==== Setting of the E-DMAC mode register (EDMR) ==== */

192 EDMACO.EDMR.BIT.SWR =1;

193

194 /* ==== Wait for 64 cycles at ¢ (approx. 2 us@p = 32 MHz) is required. ==== *
195 while (--t) {

196 /* wait */

197 }

198 }

199

200 /*""FUNC COMMENT""*************************************************************
201 * Outline : Initialization of the EtherC/E-DMAC Registers

202 K -
203 * Declaration: static void lan_reg set (int link)

204 K -
205 * Description: Registers of the E-DMAC and EtherC are set so that

206 * transmission and receiving operations are allowed.

207 * Settings for reception have been made but receiving

208 * operations are not initiated.

209 * The initial value of TSU FWSLC is changed so that signals

210 * from pins CAMSENO and CAMSEN1l are not referred to during

211 * receiving operations.

212 e
213 * Argument : int link: I : Result of automatic negotiation by PHY

214 * HALF 10M (1), FULL_10M(2), HALF TX(3), FULL TX(4)

215 M
216 * Return Value None

217 o
218 * Note : This function is based on the assumption that an external

219 * CAM is not used.

220 *""FUNC COMMENT END""*********************************************************/
221 static void lan reg set (int 1link)

222 {

223 * ==== Clear of the EtherC status register (ECSR) ==== *

224 MACO.ECSR.LONG = 0x00000007; /* Clear of 1 write */

225

226 /* ==== Clear of the EtherC/E-DMAC status register (EESR) ==== *

227 EDMACO.EESR.LONG = 0x47FFOF9F; /* Clear of 1 write */

228

229 /* ==== Setting of the transmit descriptor list address register (TDLAR) ==== *
230 EDMACO.TDLAR = descriptor0O.send desc;

231

232 * ==== Setting of the receive descriptor list address register (RDLAR) ==== */
233 EDMACO.RDLAR = descriptor0O.recv desc;

234

235 /* ==== Setting of the transmit/receive status copy enable register (TRSCER) ==== */
236 EDMACO.TRSCER.LONG = 0x00000000;

237

238 /* ==== Setting of transmit FIFO threshold register (TFTR) ==== */

239 EDMACO.TFTR.LONG = 0x00000000; /* Store and forward mode */

240

241 /* ==== Setting of the FIFO depth register (FDR) ==== *

242 EDMACO.FDR.LONG = 0x00000707; /* Capacity of transmit/receive FIFO is set to 2 KB. */
243

244 /* ==== Setting of the receiving method control register (RMCR) ==== */

245 EDMACO.RMCR.BIT.RNC = 0x1l; /* Continuous reception */

246

247 /* ==== Setting of the MAC address high register/MAC address low register (MAHR, MALR) ====
248 */

249 MACO.MAHR.LONG = MAC_ADDRESS HIGHO;

250 MACO.MALR.LONG = MAC ADDRESS LOWO;

251

252 /* ==== Setting of the interrupt control register (ICRD5) ==== *

253 INT.ICRD.BIT.ICRDS = 1;

254
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317
318

*/
//
//

/* ==== Setting of
MACO.ECSIPR.LONG =

/* ==== Setting of
EDMACO.EESIPR.LONG

EDMACO.EESIPR.LONG
EDMACO .EESIPR.LONG

the EtherC interrupt permission register (ECSIPR) ==== */
0x0000; /* All disabled (change of LINK signals,
Magic Packet detection,
illegal carrier detection) */
the EtherC/E-DMAC status interrupt permission register (EESIPR) ==== *

= 0x073c039f; /* Transmission/receptionrelatedsourcesareonlyenabled.

= 0x04380300;
= 0x0304009f;

/* Transmission related sources are only enabled. */
/* Reception related sources are only enabled. */
/* However, receive descriptor empty interrupt and receive FIFO

overflow bits are excluded */

* ==== Setting of
if (link == FULL_TX
MACO.ECMR.BIT.DM
}
else {
MACO.ECMR.BIT.DM

if (link == FULL TX
EDMACO.ECBRR.BIT

}

else {
EDMACO.ECBRR.BIT

MACO.ECMR.BIT.RE =
MACO.ECMR.BIT.TE =

/* ==== Setting of
EDMACO .EDRRR.LONG

the EtherC mode register (ECMR) ==== *
|| link == FULL 10M) {
=1; /* Full-duplex transfer */
=0; /* Half-duplex transfer */
|| link == HALF TX) {
.RTM =1; /* 100Mbps */
.RTM =0; /* 10Mbps */
1; /* Reception enabled */
1; /* Transmission enabled */

the E-DMAC receive request register (EDRRR)
= 0x00000001; /* The E-DMAC is ready to receive. */

/*HHFUNC COMMENTHH****************'k'k'k'k'k'k***************************************

*

Initialization of Transmit/Receive Descriptors

K e

*

*

*

void lan desc create(void)

Transmit/receive descriptors and transmission/receiving

are initialized.

Descriptors are arranged in a ring structure.

Outline
Declaration: static
Description:

buffers
Argument Non
Return Value Non
Note The

These b

TACT and TDL bits are set to 0 for initialization.
its are set by the lan send function.

*""FUNC COMMENT END""*********************************************************/

static void lan desc create(void)

{

int i;

EDMAC_SEND_DESC *p
EDMAC RECV_DESC *p
/* ==== Clear of t
memset (&descriptor

/* ==== Initializa
psnd = descriptor0
for(i = 0; i<NUM O

psnd->td2.TBA =

snd;

rcv;

==== *

ransmit/receive descriptors to 0
0,0x0,sizeof (descriptor0));

tion of transmit descriptors ==== */
.send desc;
F TX DESCRIPTOR ;i++) {

sbuffer0.send buf[i] [0];
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319 psnd->td0.BIT.TFP =0x3; /* 1 frame/1l descriptor */

320 psnd->pNext = psnd +1;

321 psnd++;

322 }

323 psnd--;

324 psnd->td0.BIT.TDLE = 1;

325 psnd->pNext = descriptor0.send desc;

326

327 /* ==== Initialization of receive descriptors ==== */

328 prcv = descriptor(O.recv_desc;

329 for(i = 0; i<NUM_OF RX DESCRIPTOR ;i++) {

330 prcv->rd0.BIT.RACT =0x1; /* Restore the descriptor to the state where reception is possible
331 */

332 prcv->rdl.RBL = 0x05f0;

333 prcv->rd2.RBA = &bufferO.recv buf[i] [0];

334 prcv->pNext = prcv +1;

335 prcvt+;

336 }

337 prcv--;

338 prcv->rd0.BIT.RDLE = 1;

339 prcv->pNext = descriptorO.recv_desc;

340

341 /* ==== Clear of transmission and receiving buffers to 0 ==== */

342 memset (&buffer0,0x0,sizeof (buffer0));

343

344 /* ==== Initialization of pointers to transmit & receive descriptors ==== */
345 psenddescO0 = descriptor0O.send desc;

346 precvdescO = descriptorO.recv_desc;

347

348 }

349

350 /*""FUNC COMMENT""*************************************************************
351 * Outline : Ethernet Frame Transmission Function

352 K -
353 * Declaration : int lan_send(unsigned char *addr, int flen)

354 K -
355 * Description : Data specified by the arguments are copied to the transmission buffer.
356 * : Transmit descriptors are set and transmission operation is initiated.
357 * : A flag indicating "transmission in progress" is checked.

358 * If the flag is OFF, transmission is judged to have been completed.
359 K -
360 * Argument : unsigned char *addr : I : Start address of the Ethernet frame for
361 * transmission

362 * : int flen : I : Frame size (number of bytes)

363 K -
364 * Return value : 0(SEND_OK) : Success in transmission

365 * : -1 (SEND NG) : Failure in transmission

366 K -
367 * Note

368 *""FUNC COMMENT END""*********************************************************/
369 int lan_ send(unsigned char *addr, int flen)

370 {

371 volatile int w;

372 volatile int tlms = 100; /* approx. l-ms counter */

373 volatile int t400ms = 400; /* approx. 400-ms counter */

374 int value;

375

376 * ==== Wait until the TACT bit of the transmit descriptor becomes 0 ==== */
377 while (psenddesc0->td0.BIT.TACT == 1) {

378 /* wait */

379 }

380

381 /* ==== Turn ON the flag to indicate transmission in progress. ==== */

382 tx flag0 = TX FLAG ON;

R0O1AN0645JJ0102 Rev.1.02 Page 45 of 74

2011.07.06 RENESAS



H8S/2472, 2463, 2462

383

384 /* ==== Copy data for transmission indicated by arguments to the transmission buffer ==== */
385 memcpy (psenddesc0->td2.TBA, addr, flen) ;

386

387 /* ==== Setting of transmit descriptors==== */

388 psenddescO0->tdl.TDL = flen;

389 psenddesc0->td0.BIT.TACT = 1;

390

391 /* ==== Initiating transmission ==== *

392 if (EDMACO.EDTRR.BIT.TR == 0) {

393 EDMACO.EDTRR.BIT.TR = 1;

394 }

395

396 /* ==== Confirmation of completion of data transmission ==== */

397 while (tx flag0 == TX FLAG ON){ /* A flag indicating transmission in progress is turned ON */
398

399 * ==== gpprox. 1l0us wait ==== *

400 for (w=0;w<1l6;w++) {

401 ;

402 }

403

404 /* ==== Workaround of Technical Update "TN-H8*-A429A/J" or "TN-H8*-A429A/E" ==== *
405 if((--tlms) <= 0){

406 tlms = 100; /* */

407 if (psenddescO0->td0.BIT.TACT == 0) {

408 tx flag0 = TX FLAG OFF;

409 break;

410 }

411 * ==== Workaround of Technical Update "TN-H8*-A428A/J" or "TN-H8*-A428A/E" ==== *
412 else if ((--t400ms) <= 0){

413 return SEND NG;

414 }

415 else{

416 /* DO NOTHING */

417 }

418 }

419 }

420

421 /* ==== Setting of transmit descriptors==== *

422 psenddescO0 = psenddescO->pNext; /* Update to a pointer for descriptor management */
423

424 return SEND OK;

425 }

426

427 /*""FUNC COMMENT""*************************************************************
428 * Outline : Ethernet Frame Reception Function

429 K -
430 * Declaration : int lan_recv(unsigned char *addr)

431 K
432 * Description : Ethernet frame of one frame is only received.

433 * : If there are no errors in the received frame, data are copied

434 * to the user buffer specified by an argument.

435 K -
436 * Argument : unsigned char *addr : 0 : Start address to which the received
437 * Ethernet frame is copied

438 K e
439 * Return Value : Number of bytes of the received frame : In case that receiving
440 * operation is succeeded

441 K -
442 * Note

443 *""FUNC COMMENT END""*********************************************************/

444 int lan_recv (unsigned char *addr)

445 {
446 int ret;
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447

448 do {

449 ret = lan recv_ex(addr);

450 } while (ret < 0);

451

452 return ret;

453 }

454

455

456 /*""FUNC COMMENT""*************************************************************
457 * Outline : Ethernet Frame Reception Function

458 K -
459 * Declaration : int lan recv_ex(unsigned char *addr)

460 K o
461 * Description : Ethernet frame of one frame is only received.

462 * : If there are no errors in the received frame, data are copied
463 * to the user buffer specified by an argument.

464 K -
465 * Argument : unsigned char *addr : 0 : Start address to which the received
466 * Ethernet frame is copied

467 K
468 * Return Value : Number of bytes of the received frame : In case that receiving
469 * operation is succeeded

470 * : -1 : No receive data

471 M
472 * Note

473 *""FUNC COMMENT END""*********************************************************/
474 int lan_recv_ex(unsigned char *addr)

475 {

476 int i;

477 int dsize = 0; /* Number of received data bytes */

478

479 * ==== Check whether receive data remains ==== *

480 if (precvdescO0->rd0.BIT.RACT == 0x1)

481 { /* No receive data */

482 return -1;

483 }

484 else if (precvdesc0->rd0.BIT.RACT == 0x0)

485 { /* Receive data remains */

486

487 /* ==== Confirmation of received frame error ==== */

488 if (precvdescO0->rd0.BIT.RFE == 0)

489 { /* Case where no received frame errors occur */

490 memcpy (addr, precvdesc0->rd2.RBA, precvdescO0->rdl.RDL) ;

491 dsize = precvdescO->rdl.RDL;

492 }

493

494 /* ==== Initialization of receive descriptors ==== */

495 precvdesc0->rd0.LONG &= 0x40000000; /* Bits other than RDLE are cleared to 0 */
496 precvdesc0->rd0.BIT.RACT =0x1; /* Restore thedescriptor tothe statewhere receptionispossible
497 */

498 precvdescO0->rdl.RDL = 0x0000;

499 precvdescO0 = precvdescO->pNext;

500

501 /* ==== Initiating data reception ==== */

502 if (EDMACO.EDRRR.BIT.RR == 0)

503 {

504 EDMACO.EDRRR.BIT.RR = 1;

505 }

506

507 return dsize;

508 }

509 }

510
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511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543

/*""FUNC COMMENT""*************************************************************

* Qutline : Interrupt Handling for Completion of E-DMAC Transmission (chO)
K e
* Declaration : void INT_EDMAC EINTO (void)

K e e e e o o o o e o e e e e o o o e o e
* Description : Interrupt handling for completion of transmission and

* : reception of frames When transmission of frames is completed,

* : the flag to indicate transmission in progress is turned OFF.
S
* Argument None

K e e e e e
* Return Value None

K e
* Note

*""FUNC COMMENT END""***********************‘k‘k‘k***‘k*‘k*************************/
#pragma section IntPRG

__interrupt (vect=119) void INT EDMAC EINTO (void)

{

unsigned long status;

/* ==== Reading of interrupt status ==== *
status = EDMACO.EESR.LONG & EDMACO.EESIPR.LONG;

* ==== Clear of interrupt sources ==== */
EDMACO.EESR.LONG = status; /* Clear of 1 write */

/* ==== At the time frame transmission has been completed ==== */
if (status & FRAME_TRANSMIT_COMPLETE){
tx flag0 = TX_FLAG_OFF;

}
#pragma section
/* End of File */
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w

3

"ether.h"

1 /******************************************************************************

2 * DISCLAIMER

3 * Please refer to http://www.renesas.com/disclaimer

4 ARk b bk bk b b b b b b b b b b b b b b bk b kb b b gk b b b b b b bk b b b b b b b b b b b b b bk b b b b b b b b b bk b b gk i

5 Copyright (C) 2010 Renesas Electronics Corporation. All rights reserved.

6 AR RS S S S S S S S S S S S S S S S S SRS EEEEEE SRS SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE RS

7 * File Name : ether.h

8 * Version : 1.01

9 * Device (s) : H8S/2472

10 * Tool-Chain : HEW, H8S,H8/300 Standard Toolchain (V.6.2.2.0)

11 * 0S : None

12 * H/W Platform : ROK402472D0O00BR,R0K402472D001BR,R0K402472D002BR

13 * Description : This is a sample program for setting the transmit/receive

14 * descriptors and transmission/receiving buffers.

15 * Limitations : None

16 AR b b b bk kb b b b b b b b b b b b bk bk b b b b b b b b b b b b bk b b b b gk b b b b b b b b kb b kb b b b bk kb gk i

17 * History : DD.MM.YYYY Version Description

18 * : 19.02.2007 1.00 First Release

19 * : 19.04.2010 1.01 Unnecessary code deleted

20 ******************************************************************************/

21

22 #ifndef ETHER H

23 #define ETHER H

24

25 /******************************************************************************

26 Includes <System Includes> , "Project Includes"

27 ******************************************************************************/

28

29 /******************************************************************************

30 Macro definitions

31 **************************************'k*'k*************************************/

32 #define NUM_OF TX DESCRIPTOR 4 /* Number of descriptors for data transmission */
33 #define NUM OF RX DESCRIPTOR 4 /* Number of descriptors for data reception */
34 #define SIZE OF TX BUFFER 1520 /* Transmission buffer size must be an integer multiple
35 of 16 bytes. */

36 #define SIZE OF RX BUFFER 1520 /* Receiving buffer size must be integer multiple of 16
37 bytes. */

38 #define MAC ADDRESS HIGHO 0x001125bc /* In case that the MAC address is 00-11-25-bc-fd-0a
39 (hexadecimal) */

40 #define MAC_ADDRESS_LOWO 0x0000£fd0a

41 #define TX FLAG ON 1

42 #define TX FLAG OFFO

43 #define FRAME TRANSMIT COMPLETE 0x00200000

44

45 /******************************************************************************

46 Typedef definitions

47 ******************************************************************************/

48 /* ==== Definition of enumeration constant of return value for lan open() ==== */
49 typedef enum{OPEN_OK= 0,OPEN NG= -1}OPEN_STATUS;

50

51 /* ==== Definition of enumeration constant of return value for lan send() ==== */
52 typedef enum{SEND OK = 0,SEND NG =-1}SEND STATUS;

53

54 /* ==== Definition of enumeration constant of return value for lan close() ==== */
55 typedef enum{CLOSE OK= 0,CLOSE_NG= -1}CLOSE_STATUS;

56

57 /* ==== Definition of structure of transmit descriptors ==== */

58 typedef union

59 {

60 unsigned long LONG;

6l struct{

62 unsigned int TACT:1; /* Transmit descriptor active bit */
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63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

unsigned int

unsigned int
unsigned int
error source.) */
unsigned int
unsigned int
unsigned int
unsigned int
unsigned int
transmission */
unsigned int
unsigned int
unsigned int
}BIT;
}TDO;
typedef struct
{
unsigned short
unsigned short
}TD1;
typedef struct
{

unsigned char
}TD2;

TDLE:1;
TFP:2;
TFE:1;

reservedl:11;
reserved2:7;
TES8:1;
reserved3:4;
TFS3:1;

TFS2:1;

TFS1:1;
TESO:1;

TDL;
reserved;

*TBA;

typedef struct tag_edmac_send desc

{

/*
/*
/*

/*
/*
/*
/*
/*

/*
/*
/*

/*

/*

Transmit descriptor list end */
Transmit frame position */

Occurrence of the transmit frame error (refer to TFSx for

Not in use */

Not in use */

Transmit abort */

Not in use */

Carrier not detected at the time of initiating data

Detect loss of carrier during transmission */

Delayed collision detect */
Transmit retry over */

Size of transmission buffer

(number of bytes) */

Address of transmission buffer */

TDO tdo;
TD1 tdl;
TD2 td2;
structtag_edmac_send desc *pNext;
}EDMAC_SEND_DESC;
/* ==== Definition of structure of receive descriptors ==== */
typedef union
{
unsigned long LONG;
struct{
unsigned int RACT:1; /* Receive descriptor active */
unsigned int RDLE:1; /* Receive descriptor list end */
unsigned int RFP:2; /* Received frame position */
unsigned int RFE:1; /* Occurrence of received frame error (refer to TFSx for error
source.) */
unsigned int reservedl:3; /* Not in use */
unsigned int reserved2:8; /* Not in use */
unsigned int reserved3:6; /* Not in use */
unsigned int RFS9:1; /* Receive FIFO overflow */
unsigned int RFS8:1; /* Bbort detection during data reception */
unsigned int RFS7:1; /* Multicast address frame received */
unsigned int reserved4:2; /* Not in use */
unsigned int RFS4:1; /* Fraction of bits for frame received error */
unsigned int REFS3:1; /* Receive too-long frame error */
unsigned int RFS2:1; /* Receive too-short frame error */
unsigned int RFS1:1; /* PHY-LSI receive error */
unsigned int RFS0:1; /* CRC error in received frame */
}BIT;
}RDO;
typedef struct
{
unsigned short RBL; /* Data length of receiving buffer (unit: bytes, specified for
16-byte boundaries) */
unsigned short RDL; /* Length of received data (this is set when the last frame

is received.) */
}RD1;
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127 typedef struct

128 {

129 unsigned char *RBA; /* Start address of receiving buffer, 16-byte boundary in case
130  of SDRAM */

131 }RD2;

132

133 typedef struct tag edmac recv desc

134 {

135 RDO rd0;

136 RD1 rdl;

137 RD2 rd2;

138 structtag _edmac_recv_desc *pNext;

139  }EDMAC RECV_DESC;

140

141 /* ==== Definition of structure of transmission and receiving buffers ==== */
142 typedef struct

143 {

144 /* Area of transmission buffers (this must be aligned with a 16-byte boundary.) */
145 unsigned char send buf [NUM OF TX DESCRIPTOR] [SIZE OF TX BUFFER];

146

147 /* Area of receiving buffers (this must be aligned with a 16-byte boundary.) */
148 unsigned char recv_buf [NUM OF RX DESCRIPTOR] [SIZE OF RX BUFFER];

149  }TXRX BUFFER SET;

150

151 /* ==== Definition of structure of transmit and receive descriptors ==== */

152 typedef struct

153 {

154 /* Transmit descriptor (it must be aligned on 16-byte boundary.) */

155 EDMAC_SEND DESC  send desc[NUM OF TX DESCRIPTOR];

156

157 /* Receive descriptor (it must be aligned on 1l6-byte boundary.) */

158 EDMAC RECV_DESC recv_desc[NUM OF RX DESCRIPTOR];

159 }TXRX DESCRIPTOR_SET;

160

161 /***********************************'k'k'k'k'k'k'k************************************
162 Variable Externs

163 ******************************************************************************/
164

165 /******************************************************************************
166 Functions Prototypes

167 ************************************'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k***************************/
168 int lan_open(void);

169 int lan recv(unsigned char *addr);

170 int lan_recv_ex (unsigned char *addr) ;

171 int lan_send(unsigned char *addr, int flen);

172 int lan_close(void);

173

174

175

176

177

178  #endif /* ETHER H */
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w

4 "phy.c"

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 IS 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 Rk b b b ik b b b b b b b b b b b b b b b b b b b b b b b g b b b b b b bk kb b b b b b b b b b b b b b bk b kb b b b b b bk b b b i
28 * Copyright (C) 2010 Renesas Electronics Corporation. All rights reserved.

29 R R B I i I I I I I i I I I b I S I b I I I S S I I b I I b I b S b b I b S I b I b S b S b i i
30 * File Name : phy.c

31 * Version : 1.02

32 * Device (s) : H8S/2472

33 * Tool-Chain : HEW, H8S,H8/300 Standard Toolchain (V.6.2.2.0)

34 * 08 : None

35 * H/W Platform : ROK402472D000BR,R0K402472D001BR,R0K402472D002BR

36 * Description : Initialization Example of the PHY-LSI Automatic Negotiation Function
37 * Limitations : None

38 R S S S S b b S S h b S h b bk kb b b b b h b b b b h kb b b b h b b b b b b b b b b h b b b b b b b b b b b b b 3
39 * History : DD.MM.YYYY Version Description

40 * : 01.01.2009 1.00 First Release

41 * : 19.04.2010 1.01 Unnecessary code deleted

42 * : 29.07.2010 1.02 Modification of wait counter

43 ************************************~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k**********************/
44

45

46 /******************************************************************************
47 Includes <System Includes> , "Project Includes"

48 ************************************~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k**********************/
49 #include "iodefine2472.h"

50 #include "phy.h"

51

52 /******************************************************************************
53 Typedef definitions

54 ************************************~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k**********************/
55

56 /******************************************************************************
57 Macro definitions

58 ******************************************************************************/
59 #define NO_WAIT

60 //#undef NO WAIT

61

62 //#define PHY LOOP BACK
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63

64 /* The MII register of the PHY-LSI */

65 #define PHY ADD 0x03c0

66 #define BASIC MODE_ CONTROL REG PHY ADD+ (0x0000)

67 #define BASIC_MODE_STATUS REG PHY ADD+(0x0001)

68 #define PHY IDENTIFIER1 REG PHY ADD+ (0x0002)

69 #define PHY IDENTIFIER2 REG PHY ADD+ (0x0003)

70 #define AN ADVERTISEMENT REG PHY ADD+(0x0004)

71 #define AN LINK PARTNER ABILITY REG  PHY ADD+(0x0005)

72 #define AN EXPANSION REG PHY ADD+ (0x0006)

73 /* For accessing the MII */

74 #define PHY_ ST 1

75 #define PHY WRITE 1

76 #define PHY READ 2

77 #define PHY ADDRO 1

78

79 /******************************************************************************
80 Imported global variables and functions (from other files)

81 ******************************************************************************/
82

83 /******************************************************************************
84 Exported global variables and functions (to be accessed by other files)

85 ******************************************************************************/
86

87 /******************************************************************************
88 Private global variables and functions

89 ******************************************************************************/
90 static unsigned short phy reg read(unsigned short reg addr);

91 static void phy reg write(unsigned short reg addr, unsigned short data);

92 static void mii preamble(void);

93 static void mii cmd(unsigned short reg addr, int option);

94 static void mii reg read(unsigned short *data);

95 static void mii reg write (unsigned short data);

96 static void mii =z (void);

97 static void mii ta 10(void);

98 static void mii write 1(void);

99 static void mii write 0(void);

100

101 /*""FUNC COMMENT""*************************************************************
102 * Outline : Detection of Negotiation Result of the PHY Link

103 K -
104 * Declaration : int phy autonego(void);

105 o
106 * Description : Result of automatic negotiation is read and returned as a return value.
107 * : This function waits up to 5 seconds for automatic negotiation to end.
108 K -
109 * Argument : None

110 K -
111 * Return Value : 4 (FULL TX) :100 Mbps, full-duplex transfer

112 * : 3 (HALF TX) :100 Mbps, half-duplex transfer

113 * : 2(FULL 10M) :10 Mbps, full-duplex transfer

114 * : 1(HALF _10M) :10 Mbps, half-duplex transfer

115 * : 0(NEGO_FAIL) :Negotiation failed

116 K -
117 * Notice

118 *""FUNC COMMENT END""*********************************************************/

119 int phy autonego (void)

120 {

121 unsigned short data0O,datal;

122 int link = NEGO FATL;

123 volatile int t;

124 int 1i;

125

126 data0 = phy reg read(BASIC MODE CONTROL REG) ;
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127 data0 = dataO | 0x8000;

128 phy reg write (BASIC MODE CONTROL REG, data0);

129

130 /* —==-= Wait ---- */

131 for (1=0;1<1000; i++) {

132 t=0x27C0;

133 while( —--t) { /* approx. 2.9-ms wait counting@32 MHz */
134 ;

135 }

136 }

137

138  #ifdef PHY LOOP BACK

139 data0 = phy reg read(BASIC MODE CONTROL REG) ;

140 data0 = data0O & ~0x1000;

141 phy reg write (BASIC MODE CONTROL REG, data0);

142 /* ---- approx. 10-ms wait ---- */

143 t=36000;

144 while( —-t) { /* approx. 10-ms wait counting@32 MHz */

145 ;

146 }

147 data0 = phy reg_read(BASIC_MODE_CONTROL_REG) ;

148 data0 = data0O | 0x4000;

149 phy reg write (BASIC MODE_CONTROL REG, dataO);

150 /* ---- approx. 10-ms wait ---- */

151 t=36000;

152 while( --t){ /* approx. 10-ms wait counting@32 MHz */

153 ;

154 }

155 data0 = phy reg read(BASIC MODE CONTROL_REG) ;

156 data0 = dataO | 0x0100;

157 phy reg write (BASIC MODE CONTROL REG, data0);

158 /* —---- approx. 10-ms wait ---- */

159 t=36000;

160 while( —-t) { /* approx. 10-ms wait counting@32 MHz */

161 ;

162 }

163 data0 = phy reg read(BASIC MODE CONTROL REG) ;

164 return FULL TX;

165 // return FULL_10M;

166 #endif

167

168 * ==== Wait loop for end of automatic negotiation ==== *

169 for( 1=0; i<500; i++){

170

171 /* ---- approx. 10-ms wait ---- */

172 t=36000;

173 while( —-t) { /* approx. 10-ms wait counting@32 MHz */
174 ;

175 }

176 data0 = phy reg read(BASIC MODE STATUS REG);

177 if (data0 & 0x0020) { /* Automatic negotiation is completed */

178

179 /* —---— Result of automatic negotiation is obtained. ---- */

180 datal = phy reg read (AN LINK PARTNER ABILITY REG);

181 /* Result of automatic negotiation AN_LINK_ PARTNER_ABILITY REG *
182 * If the device at the other end does not support automatic negotiation,
183 parallel detection is performed, but the result is indicated in this
184 register. */

185 /* —---- Judgment of result -> break at the end of negotiation. —---- */
186 if( datals&0x0100 ) {

187 link = FULL TX;

188 }

189 else if( datal&0x0080 ) {

190 link = HALF TX;
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191 }

192 else if( datal&0x0040 ) {

193 link = FULL_ 10M;

194 }

195 else if( datals&0x0020 ) {

196 link = HALF_ 10M;

197 }

198 else{

199 link = NEGO FAIL;

200 }

201 break;

202 }

203 }

204 return link;

205 }

206

207

208 /*""FUNC COMMENT""*************************************************************
209 * Outline : Reading of All MII Registers in the PHY-LSI

210 M
211 * Declaration : static unsigned short phy reg read(unsigned short reg addr)
212 e
213 * Description: Values of all MII registers in the PHY-LSI are obtained.

214 et

215 * Argument : unsigned short reg addr : I : Address of the PHY-LSI register
216 * from which a value is read

217 o
218 * Return Value : Obtained register wvalues

219 K -
220 * Notice

221 *""FUNC COMMENT END""*********************************************************/
222 static unsigned short phy reg read(unsigned short reg addr)

223 {

224 unsigned short data;

225

226 mii preamble();

227 mii cmd(reg addr, PHY READ);

228 mii z();

229 mii reg read(&data);

230 mii z();

231

232 return data;

233 }

234

235 /*""FUNC COMMENT""*************************************************************
236 * Outline : Writing of All MII Registers in the PHY-LSI

237 K -
238 * Declaration : static void phy reg write(unsigned short reg_addr, unsigned short data )
239 K e
240 * Description : Values are set in all MII registers in the PHY-LSI.

241 K
242 * Argument : unsigned short reg addr : I : The PHY-LSI register address
243 * to which values are written

244 * : unsigned short data : I : Values set in registers of the PHY-LSI
245 o
246 * Return Value : None

247 e
248 * Notice

249 *""FUNC COMMENT END""*********************************************************/
250 static void phy reg write(unsigned short reg addr, unsigned short data)

251 {

252 mii preamble();

253 mii_cmd(reg_addr, PHY WRITE);

254 mii ta 10();
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255 mii reg write(data);

256 mii z();

257

258 }

259

260 /*""FUNC COMMENT""*************************************************************
261 * Outline : Preparation for Accessing All MII Registers in the PHY-LSI
262 K -
263 * Declaration : static void mii preamble (void)

264 K
265 * Description : As advance preparation for access to PHY-LSI registers,
266 * : one of 32 bits is output to the MII block.

267 e
268 * Argument None

269 K
270 * Return Value None

271 K
272 * Notice

273 *""FUNC COMMENT END""*********************************************************/
274 static void mii preamble (void)

275 {

276 short i;

2717

278 i = 32;

279 while( 1 > 0 ) {

280 /* 1 is output to the MII (Media Independent Interface) block. */

281 mii write 1();

282 i--;

283 }

284 }

285

286 /*""FUNC COMMENT""*************************************************************
287 * Outline : Setting Modes of All MII Registers in the PHY-LSI

288 K -
289 * Declaration : static void mii cmd(unsigned short reg addr, int option)

290 K -
291 * Description R/W mode of all MII registers in the PHY-LSI is set.

292 K e
293 * Argument : unsigned short reg addr : I : Register address of the PHY-LSI
294 * : int option : I : Specification of R/W mode

295 K -
296 * Return Value None

297 K e
298 * Notice

299 *""FUNC COMMENT END""*********************************************************/
300 static void mii cmd(unsigned short reg _addr, int option)

301 {

302 int i;

303 unsigned short data;

304

305 data = 0;

306 data = (PHY ST << 14); /* ST code */

307 if ( option == PHY READ ) {

308 data |= (PHY READ << 12); /* OP code (RD) */

309 }

310 else {

311 data |= (PHY WRITE << 12); /* OP code (WT) */

312 }

313

314 data |= (PHY ADDRO << 7); /* PHY Address */

315 data |= (reg addr << 2); /* Reg Address */

316

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

318 if( (data & 0x8000) == ) |
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319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

mii write 0();
}
else {

mii write 1();
}

data <<= 1;

/*IIHFUNC COMMENTHH*************************************************************

* Outline : Obtaining Value in All MII Registers in the PHY-LSI

K e
* Declaration static void mii reg read (unsigned short *data)

K e
* Description : Acquires the values of all MII registers in the PHY-LSI,

* one bit at a time.

K e e —
* Argument : unsigned short *data : O : Destination address for storage

* of the acquired value

K e
* Return Value None

K e e —
* Notice

*""FUNC COMMENT END""*********************************************************/
static void mii reg read(unsigned short *data)
{

int i;

unsigned short reg _data;

#ifdef  NO WAIT
/* One-bit-unit data is read. */
reg data = 0;
for(i=16; i>0; i--){
MACO.PIR.LONG = 0x00000000;
MACO.PIR.LONG = 0x00000001;
MACO.PIR.LONG = 0x00000001;
reg data <<= 1;
reg data |= (MACO.PIR.LONG & 0x00000008) >> 3; /* MDI read*/
MACO.PIR.LONG = 0x00000001;
MACO.PIR.LONG = 0x00000000;
}
*data = reg_data;
#else
/* Data are read one bit at a time. */
int  j;
reg data = 0;
for(i=16; i>0; i--){
for(j=0; j<3; j++) MACO.PIR.LONG = 0x00000000;
for (§=0; j<3; j++) MACO.PIR.LONG = 0x00000001;
for (§=0; j<3; j++) MACO.PIR.LONG = 0x00000001;
reg data <<= 1;
reg data |= (MACO.PIR.LONG & 0x00000008) >> 3; /* MDI read*/
for(j=0; j<3; j++) MACO.PIR.LONG = 0x00000001;
for (j=0; j<3; j++) MACO.PIR.LONG = 0x00000000;
}
*data = reg data;
#endif
}

/*""FUNC COMMENT""*************************************************************

* Outline : Setting Value in All MII Registers in the PHY -LSI

* Declaration : static void mii reg write (unsigned short data)
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383 * Description : One-bit-unit data is set for value in all MII registers in the PHY-LSI.
384 B

385 * Argument : unsigned short data : I : Value set in a register

386 K

387 * Return Value : None

388 e

389 * Notice

390 *""FUNC COMMENT END""*********************************************************/

391 static void mii reg write(unsigned short data)

392 {

393 int i

394

395 /* One-bit-unit data is written. */

396 for(i=16; i>0; i--){

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

398 mii write 0();

399 }

400 else {

401 mii write 1();

402 }

403 data <<= 1;

404 }

405 }

406

407 /*""FUNC COMMENT""*************************************************************
408 * Outline : Release of the MII Bus

409 K e e
410 * Declaration : static void mii z(void)

411 e
412 * Description : Settings to release the bus from access to the MII.

413 o
414 * Argument : None

415 e
416 * Return Value : None

417 e
418 * Notice

419 *""FUNC COMMENT END""*********************************************************/
420 static void mii z(void)

421 {

422 #ifdef NO WAIT

423 MACO.PIR.LONG = 0x00000000;

424 MACO.PIR.LONG = 0x00000001;

425 MACO.PIR.LONG = 0x00000001;

426 MACO.PIR.LONG = 0x00000001;

427 MACO.PIR.LONG = 0x00000000;

428 #else

429 int 35

430 for (j=0; 3j<3; Jj++) MACO.PIR.LONG = 0x00000000;

431 for (j=0; j<3; j++) MACO.PIR.LONG = 0x00000001;

432 for (j=0; j<3; j++) MACO.PIR.LONG = 0x00000001;

433 for (3j=0; J<3; Jj++) MACO.PIR.LONG = 0x00000001;

434 for (3j=0; j<3; Jj++) MACO.PIR.LONG = 0x00000000;

435 #endif

436 }

437

438 /*""FUNC COMMENT""*************************************************************
439 * Outline : Output of the MII TA (1 or 0) Bit

440 e
441 * Declaration : static void mii ta 10 (void)

442 e
443 * Description : 1 or 0 is output to the MII.

444 K
445 * Argument : None

446 o
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447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
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479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510

* Notice
*""FUNC COMMENT END""*~)<*******************************************************/

static void mii ta 10 (void)
{
mii write 1();

mii write 0();

/*HHFUNC COMMENTHH*************************************************************

* Outline : Output of One Bit (1) to the MII

K e
* Declaration static void mii write 1(void)

K e e e ——————— o —— —
* Description 1 is output to the MII.

K e e —
* Argument None

K e
* Return Value : None
g
* Notice

*""FUNC COMMENT END""***************'k'k****************************************/
static void mii write 1(void)
{
#ifdef  NO WAIT
MACO.PIR.LONG = 0x00000006;
MACO.PIR.LONG = 0x00000007;
MACO.PIR.LONG = 0x00000007;
MACO.PIR.LONG = 0x00000007;
MACO.PIR.LONG = 0x00000006;
#else
int  j;
for (§=0; j<3; j++) MACO.PIR.LONG = 0x00000006;
for (§=0; j<3; j++) MACO.PIR.LONG = 0x00000007;
for (§=0; j<3; j++) MACO.PIR.LONG = 0x00000007;
for (§=0; j<3; j++) MACO.PIR.LONG = 0x00000007;
for (3=0; 3<3; Jj++) MACO.PIR.LONG = 0x00000006;
#endif
}

/*""FUNC COMMENT""*************************************************************

* Outline : Output of One Bit (0) to the MII
S
* Declaration static void mii write 0(void)

K e
* Description 0 is output to the MII.

K e
* Argument None

K e
* Return Value : None

K e
* Notice

*""FUNC COMMENT END""*********************************************************/
static void mii write 0(void)
{
#ifdef NO WAIT
MACO.PIR.LONG = 0x00000002;
MACO.PIR.LONG = 0x00000003;
MACO.PIR.LONG = 0x00000003;
MACO.PIR.LONG = 0x00000003;
MACO.PIR.LONG = 0x00000002;
#else
int 35
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511 for (§=0; j<3; j++) MACO.PIR.LONG = 0x00000002;
512 for (§=0; j<3; j++) MACO.PIR.LONG = 0x00000003;
513 for(§=0; 4<3; j++) MACO.PIR.LONG = 0x00000003;
514 for (§=0; j<3; j++) MACO.PIR.LONG = 0x00000003;
515 for (§=0; j<3; j++) MACO.PIR.LONG = 0x00000002;
516 #endif

517 }

518

519 /* End of File */
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/******************************************************************************

* DISCLAIMER

* Please refer to http://www.renesas.com/disclaimer
R b b b bk b kb b b b b b b b b b b b b b kb kb b b b b b b b b b b b kb b b b b b b b b b b b b b b b b b b b b b b b b b b b b b

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

AR RS RS ES S S S S S S S S S S S S S S S S SRS S S SRS SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE RS

* File Name : phy.h

* Version : 1.00

* Device (s) : H8S/2472

* Tool-Chain : HEW, H8S,H8/300 Standard Toolchain (V.6.2.2.0)

* 0S : None

* H/W Platform : ROK402472D000BR,R0K402472D001BR,R0K402472D002BR
* Description : Header program of the PHY

* Limitations : None

Rk b kb kb b b b b b b b b b b b b kb kb b b b b b b b b b b bk kb b b b b b b b b b b b b kb b b b b b b b b bk b b b b g

* History : DD.MM.YYYY Version Description
* :19.02.2007 1.00 First Release

******************************************************************************/

#ifndef PHY H
#define PHY H

/KK KKK K KKK KKK Kk K Kk K ok K K K K K K K K Kk kK ok ok ok ok ok K K K K K K Kk Kk ko ok ok ok ok K K K K R K Kk Kk kK kR ok ok ok ok ok ok ok k x

Includes <System Includes> , "Project Includes"
******************************************************************************/

/******************************************************************************

Typedef definitions

******************************************************************************/

/******************************************************************************

Macro definitions
******************************************************************************/

/* Link result */

#define NEGO_ FAIL 0
#define HALF_10M 1
#define FULL_10M

#define HALF_TX 3

#define FULL TX

VAR AR EEEE Sttt A AR R EEE RSt EEEEE Rt EEEEE R

Variable Externs
******************************************************************************/

/******************************************************************************

Functions Prototypes

******************************************************************************/

int phy autonego (void);

#endif /* PHY H */
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/******************************************************************************

* DISCLAIMER
* Please refer to http://www.renesas.com/disclaimer

ARk b bk bk b b b b b b b b b b b b b b bk b kb b b gk b b b b b b bk b b b b b b b b b b b b b bk b b b b b b b b b bk b b gk i

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

AR RS S S S S S S S S S S S S S S S S SRS EEEEEE SRS SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE RS

* File Name : iodefine2472.h

* Version : 1.01

* Device (s) : H8S/2472

* Tool-Chain : HEW, H8S,H8/300 Standard Toolchain (V.6.2.2.0)

* 0S8 : None

* H/W Platform : ROK402472D000BR,R0K402472D001BR,R0K402472D002BR
* Description : register definition

* Limitations : None
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* History : DD.MM.YYYY Version Description

* : 18.10.2007 1.00 First Release

* : 19.04.2010 1.01 Unnecessary code deleted

******************************************************************************/

#ifndef IODEFINE2472 H
#define IODEFINE2472 H

/******************************************************************************

Includes <System Includes> , "Project Includes"
******************************************************************************/

/******************************************************************************

Typedef definitions

******************************************************************************/

struct st _ether { /* struct ETHER */
union { /* ECMR */
unsigned long LONG; /* Long Access */
struct { /* Word Access */
unsigned short H; /* High */
unsigned short L; /*  Low */
} WORD; /* */
struct { /* Bit Access */
unsigned long :12; /* */
unsigned long ZPF:1; /* ZPF */
unsigned long PFR:1; /*  PFR */
unsigned long RXF:1; /* RXF */
unsigned long TXF:1; /*  TXF */
unsigned long :3; /* */
unsigned long PRCEF:1; /* PRCEF */
unsigned long :2; /* */
unsigned long MPDE:1; /*  MPDE */
unsigned long :2; /* */
unsigned long RE:1; /* RE */
unsigned long TE:1; /* TE */
unsigned long :1; /* */
unsigned long ILB:1; /* ILB */
unsigned long ELB:1; /* ELB */
unsigned long DM:1; /* DM */
unsigned long PRM:1; /*  PRM */
} BIT; /* */
} ECMR; /* */
union { /* ECSR */
unsigned long LONG; /* Long Access */
struct { /* Word Access */
unsigned short H; /* High */
unsigned short L; /*  Low */
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63 } WORD; /* */

64 struct { /* Bit Access */
65 unsigned long :27; /* */
66 unsigned long PSRTO:1; /*  PSRTO */
67 unsigned long :1; /* */
68 unsigned long LCHNG:1; /*  LCHNG */
69 unsigned long MPD:1; /*  MPD */
70 unsigned long ICD:1; /* ICD */
71 } BIT; /* */

72 } ECSR; /* */

73 union { /* ECSIPR */
74 unsigned long LONG; /* Long Access */
75 struct { /* Word Access */
76 unsigned short H; /* High */
77 unsigned short L; /*  Low */
78 } WORD; /* */

79 struct { /* Bit Access */
80 unsigned long :27; /* */
81 unsigned long PSRTOIP:1; /*  PSRTOIP */
82 unsigned long :1; /* */
83 unsigned long LCHNGIP:1; /*  LCHNGIP */
84 unsigned long MPDIP:1; /*  MPDIP */
85 unsigned long ICDIP:1; /* ICDIP */
86 } BIT; /* */

87 } ECSIPR; /* */
88 union { /* PIR */
89 unsigned long LONG; /* Long Access */
90 struct { /* Word Access */
91 unsigned short H; /* High */
92 unsigned short L; /*  Low */
93 } WORD; /* */

94 struct { /* Bit Access */
95 unsigned long :28; /* */
96 unsigned long MDI:1; /*  MDI */
97 unsigned long MDO:1; /*  MDO */
98 unsigned long MMD:1; /*  MMD */
99 unsigned long MDC:1; /*  MDC */
100 } BIT; /* */
101 } PIR; /* */
102 union { /* MAHR */
103 unsigned long LONG; /* Long Access */
104 struct { /* Word Access */
105 unsigned short H; /* High */
106 unsigned short L; /* Low */
107 } WORD; /* */
108 struct { /* Bit Access */
109 unsigned long MA47:1; /*  MA47 */
110 unsigned long MA46:1; /* MA46 */
111 unsigned long MA45:1; /*  MA4S5 */
112 unsigned long MA44:1; /* MA44 */
113 unsigned long MA43:1; /*  MA43 */
114 unsigned long MA42:1; /*  MA42 */
115 unsigned long MA41:1; /*  MA4l */
116 unsigned long MA40:1; /*  MA40 */
117 unsigned long MA39:1; /*  MA39 */
118 unsigned long MA38:1; /*  MA38 */
119 unsigned long MA37:1; /*  MA37 */
120 unsigned long MA36:1; /* MA36 */
121 unsigned long MA35:1; /*  MA35 */
122 unsigned long MA34:1; /* MA34 */
123 unsigned long MA33:1; /*  MA33 */
124 unsigned long MA32:1; /* MA32 */
125 unsigned long MA31:1; /*  MA31 */
126 unsigned long MA30:1; /*  MA30 */
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127 unsigned long MA29:1
128 unsigned long MA28:1
129 unsigned long MA27:1
130 unsigned long MA26:1
131 unsigned long MA25:1
132 unsigned long MA24:1
133 unsigned long MA23:1
134 unsigned long MA22:1
135 unsigned long MA21:1
136 unsigned long MA20:1
137 unsigned long MA19:1
138 unsigned long MA18:1
139 unsigned long MAl17:1
140 unsigned long MAl6:1
141 } BIT;

142 } MAHR;

143 union {

144 unsigned long LONG;

145 struct {

146 unsigned long :16;
147 unsigned long MA:16;
148 } BIT;

149 } MALR;

150 union {

151 unsigned long LONG;

152 struct {

153 unsigned short H;
154 unsigned short L;
155 } WORD;

156 struct {

157 unsigned long :20;
158 unsigned long RFL:12;
159 } BIT;

160 } RFLR;

161 union {

162 unsigned long LONG;

163 struct {

164 unsigned short H;
165 unsigned short L;
166 } WORD;

167 struct {

168 unsigned long :31;
169 unsigned long LMON:1
170 } BIT;

171 } PSR;

172 unsigned long TROCR;

173 unsigned long CDCR;

174 unsigned long LCCR;

175 unsigned long CNDCR;

176 unsigned char wkO0[4];

177 unsigned long CEFCR;

178 unsigned long FRECR;

179 unsigned long TSFRCR;

180 unsigned long TLFRCR;

181 unsigned long RFCR;

182 unsigned long MAFCR;

183 unsigned char wkl([8];

184 union {

185 unsigned long LONG;

186 struct {

187 unsigned short H;
188 unsigned short L;
189 } WORD;

190 struct {

/* MA29 */
/* MA28 */
/* MA27 */
/*  MA26 */
/*  MA25 */
/*  MA24 */
/* MA23 */
/* MA22 */
/* MA21 */
/*  MA20 */
/* MA19 */
/* MAlS8 */
/* MA17 */
/* MAlo6 */

/* */

/* */

/* MALR */

/* Long Access */
/* Bit Access */

/* */

/* MA */
/* */
/* */
/* RFLR */

/* Long Access */
/* Word Access */

/* High */
/*  Low */

/* */

/* Bit Access */
/* */
/* RFL */

/* */

/* */

/* PSR */

/* Long Access */
/* Word Access */

/* High */
/*  Low */

/* */

/* Bit Access */
/* */
/*  LMON */

/* */

/* */

/* TROCR */
/* CDCR */
/* LCCR */
/* CNDCR */
/* */

/* CEFCR */
/* FRECR */
/* TSFRCR */
/* TLFRCR */
/* RFCR */
/* MAFCR */
/* */

/* IPGR */

/* Long Access */
/* Word Access */

/* High x/

/*  Low */
/* */

/* Bit Access */
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191 unsigned long :27; /* */
192 unsigned long IPG:5; /* IPG */
193 } BIT; /* */

194 } IPGR; /* */
195 union { /* APR */
196 unsigned long LONG; /* Long Access */
197 struct { /* Bit Access */
198 unsigned long :16; /* */
199 unsigned long AP:16; /* AP */
200 } BIT; /* */

201 } APR; /* */

202 union { /* MPR */
203 unsigned long LONG; /* Long Access */
204 struct { /* Bit Access */
205 unsigned long :16; /* */
206 unsigned long MP:16; /*  MP */
207 } BIT; /* */

208 } MPR; /* */

209 unsigned char wk2[4]; /* */
210 union { /* TPAUSER */
211 unsigned long LONG; /* Long Access */
212 struct { /* Bit Access */
213 unsigned long :16; /* *x/
214 unsigned long TPAUSE:16; /*  TPAUSE */
215 } BIT; /* */

216 } TPAUSER; /* */
217 }i /* */

218 struct st _edmac { /* struct EDMAC */
219 union { /* EDMR */
220 unsigned long LONG; /* Long Access */
221 struct { /* Word Access */
222 unsigned short H; /* High */
223 unsigned short L; /*  Low */
224 } WORD; /* */
225 struct { /* Bit Access */
226 unsigned long :25; /* */
227 unsigned long DE:1; /* DE */
228 unsigned long DL:2; /* DL */
229 unsigned long :3; /* */
230 unsigned long SWR:1; /*  SWR */
231 } BIT; /* */

232 } EDMR; /* */
233 union { /* EDTRR */
234 unsigned long LONG; /* Long Access */
235 struct { /* Bit Access */
236 unsigned long :31; /* */
237 unsigned long TR:1; /* TR */
238 } BIT; /* */

239 } EDTRR; /* */
240 union { /* EDRRR */
241 unsigned long LONG; /* Long Access */
242 struct { /* Bit Access */
243 unsigned long :31; /* */
244 unsigned long RR:1; /* RR */
245 } BIT; /* */

246 } EDRRR; /* */
247 void *TDLAR; /* TDLAR */
248 void *RDLAR; /* RDLAR */
249 union { /* EESR */
250 unsigned long LONG; /* Long Access */
251 struct { /* Word Access */
252 unsigned short H; /* High */
253 unsigned short L; /*  Low *x/
254 } WORD; /* */
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255 struct { /* Bit Access */
256 unsigned long :1; /* */
257 unsigned long TWB:1; /*  TWB */
258 unsigned long :3; /* */
259 unsigned long TABT:1; /*  TABT */
260 unsigned long RABT:1; /*  RABT */
261 unsigned long RFCOF:1; /*  REFCOF */
262 unsigned long ADE:1; /* ADE */
263 unsigned long ECI:1; /* ECI */
264 unsigned long TC:1; /* TC *x/
265 unsigned long TDE:1; /* TDE */
266 unsigned long TFUF:1; /*  TFUF */
267 unsigned long FR:1; /* FR */
268 unsigned long RDE:1; /* RDE */
269 unsigned long RFOF:1; /* RFOF */
270 unsigned long :4; /* */
271 unsigned long CND:1; /*  CND *x/
272 unsigned long DLC:1; /*  DLC */
273 unsigned long CD:1; /* CD */
274 unsigned long TRO:1; /* TRO */
275 unsigned long RMAF:1; /*  RMAF */
276 unsigned long :2; /* */
277 unsigned long RRF:1; /* RRF *x/
278 unsigned long RTLF:1; /* RTLF */
279 unsigned long RTSF:1; /* RTSF */
280 unsigned long PRE:1; /* PRE */
281 unsigned long CERF:1; /*  CERF */
282 } BIT; /* */
283 } EESR; /* */
284 union { /* EESIPR */
285 unsigned long LONG; /* Long Access */
286 struct { /* Word Access */
287 unsigned short H; /* High */
288 unsigned short L; /*  Low *x/
289 } WORD; /* */
290 struct { /* Bit Access */
291 unsigned long :1; /* */
292 unsigned long TWBIP:1; /* TWBIP */
293 unsigned long :3; /* */
294 unsigned long TABTIP:1; /*  TABTIP *x/
295 unsigned long RABTIP:1; /* RABTIP */
296 unsigned long RFCOFIP:1; /* RFCOFIP */
297 unsigned long ADEIP:1; /* ADEIP */
298 unsigned long ECIIP:1; /* ECIIP */
299 unsigned long TCIP:1; /* TCIP */
300 unsigned long TDEIP:1; /* TDEIP */
301 unsigned long TFUFIP:1; /* TFUFIP */
302 unsigned long FRIP:1; /*  FRIP */
303 unsigned long RDEIP:1; /* RDEIP */
304 unsigned long RFOFIP:1; /* RFOFIP */
305 unsigned long :4; /* */
306 unsigned long CNDIP:1; /*  CNDIP */
307 unsigned long DLCIP:1; /* DLCIP */
308 unsigned long CDIP:1; /* CDIP */
309 unsigned long TROIP:1; /* TROIP */
310 unsigned long RMAFIP:1; /*  RMAFIP */
311 unsigned long :2; /* */
312 unsigned long RRFIP:1; /* RRFIP */
313 unsigned long RTLFIP:1; /* RTLFIP */
314 unsigned long RTSFIP:1; /* RTSFIP */
315 unsigned long PREIP:1; /* PREIP */
316 unsigned long CERFIP:1; /*  CERFIP */
317 } BIT; /* */
318 } EESIPR; /* */
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319 union { /* TRSCER */
320 unsigned long LONG; /* Long Access */
321 struct { /* Word Access */
322 unsigned short H; /* High */
323 unsigned short L; /*  Low */
324 } WORD; /* */
325 struct { /* Bit Access */
326 unsigned long :20; /* */
327 unsigned long CNDCE:1; /*  CNDCE */
328 unsigned long DLCCE:1; /*  DLCCE */
329 unsigned long CDCE:1; /* CDCE */
330 unsigned long TROCE:1; /*  TROCE */
331 unsigned long RMAFCE:1; /*  RMAFCE */
332 unsigned long :2; /* */
333 unsigned long RRFCE:1; /*  RRFCE */
334 unsigned long RTLFCE:1; /*  RTLFCE */
335 unsigned long RTSFCE:1; /*  RTSFCE *x/
336 unsigned long PRECE:1; /*  PRECE */
337 unsigned long CERFCE:1; /*  CERFCE */
338 } BIT; /* */

339 } TRSCER; /* */
340 union { /* RMFCR */
341 unsigned long LONG; /* Long Access */
342 struct { /* Bit Access */
343 unsigned long :16; /* */
344 unsigned long MFC:16; /*  MFC */
345 } BIT; /* */

346 } RMFCR; /* */
347 union { /* TFTR */
348 unsigned long LONG; /* Long Access */
349 struct { /* Bit Access */
350 unsigned long :21; /* */
351 unsigned long TFT:11; /* TFT */
352 } BIT; /* */

353 } TFTR; /* */
354 union { /* FDR *x/
355 unsigned long LONG; /* Long Access */
356 struct { /* Word Access */
357 unsigned short H; /* High */
358 unsigned short L; /*  Low */
359 } WORD; /* */
360 struct { /* Bit Access */
361 unsigned long :21; /* */
362 unsigned long TFD:3; /* TED */
363 unsigned long :5; /* */
364 unsigned long RFD:3; /* RFED *x/
365 } BIT; /* */

366 } FDR; /* */

367 union { /* RMCR */
368 unsigned long LONG; /* Long Access */
369 struct { /* Bit Access */
370 unsigned long :31; /* */
371 unsigned long RNC:1; /*  RNC *x/
372 } BIT; /* */

373 } RMCR; /* */
374 unsigned char wkO0[4]; /* */
375 union { /* FCEFTR */
376 unsigned long LONG; /* Long Access */
377 struct { /* Word Access */
378 unsigned short H; /* High */
379 unsigned short L; /*  Low */
380 } WORD; /* */
381 struct { /* Bit Access */
382 unsigned long :13; /* */
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383 unsigned long RFF:3; /* RFF */
384 unsigned long :13; /* */
385 unsigned long RFD:3; /*  RFD */
386 } BIT; /* */

387 } FCFTR; /* */

388 unsigned char wkl[8]; /* */
389 unsigned long RBWAR; /* RBWAR */
390 unsigned long RDFAR; /* RDFAR */
391 unsigned char wk2[4]; /* */
392 unsigned long TBRAR; /* TBRAR */
393 unsigned long TDFAR; /* TDFAR */
394 union { /* ECBRR */
395 unsigned char BYTE; /* Byte Access */
396 struct { /* Bit Access */
397 unsigned char :7; /* */
398 unsigned char RTM:1; /* RTM *x/
399 } BIT; /* */

400 } ECBRR; /* */

401 I /* */

402 struct st system { /* struct SYSTEM */
403 union { /* SUBMSTPAH */
404 unsigned char BYTE; /* Byte Access */
405 struct { /* Bit Access */
406 unsigned char SMSTPA15:1; /* SMSTPA15 */
407 unsigned char EtherC:1; /*  EtherC */
408 unsigned char EDMAC:1; /*  EDMAC */
409 unsigned char USB:1; /* USB */
410 unsigned char SMSTPAll:1; /*  SMSTPAll  */
411 unsigned char SMSTPA10:1; /*  SMSTPAL1O  */
412 unsigned char SMSTPA9:1; /* SMSTPAS */
413 unsigned char SMSTPA8:1; /*  SMSTPAS */
414 } BIT; /* */

415 } SUBMSTPAH; /* */

416 union { /* SUBMSTPAL */
417 unsigned char BYTE; /* Byte Access */
418 struct { /* Bit Access */
419 unsigned char SMSTPA7:1; /* SMSTPA7 */
420 unsigned char SMSTPAG6:1; /*  SMSTPA6 */
421 unsigned char SMSTPAS5:1; /*  SMSTPAS */
422 unsigned char PECI:1; /*  PECI */
423 unsigned char SCIF:1; /*  SCIF */
424 unsigned char SSU:1; /*  SSU */
425 unsigned char LPC:1; /* LPC */
426 unsigned char SMSTPAQO:1; /*  SMSTPAO */
427 } BIT; /* */

428 } SUBMSTPAL; /* */
429 union { /* SUBMSTPBH */
430 unsigned char BYTE; /* Byte Access */
431 struct { /* Bit Access */
432 unsigned char SMSTPB15:1; /* SMSTPB15 */
433 unsigned char EtherC:1; /* EtherC *x/
434 unsigned char EDMAC:1; /*  EDMAC */
435 unsigned char USB:1; /* USB *x/
436 unsigned char SMSTPB11:1; /* SMSTPB11 */
437 unsigned char SMSTPB10:1; /* SMSTPB10 */
438 unsigned char SMSTPB9:1; /*  SMSTPBY */
439 unsigned char SMSTPB8:1; /*  SMSTPBS8 */
440 } BIT; /* */

441 } SUBMSTPBH; /* */
442 union { /* SUBMSTPBL */
443 unsigned char BYTE; /* Byte Access */
444 struct { /* Bit Access */
445 unsigned char SMSTPB7:1; /*  SMSTPB7 */
446 unsigned char SMSTPB6:1; /*  SMSTPB6 */
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447 unsigned char SMSTPB5:1; /*  SMSTPB5 */
448 unsigned char PECI:1; /* PECI */
449 unsigned char SCIF:1; /* SCIF */
450 unsigned char SSU:1; /*  SSU */
451 unsigned char LPC:1; /* LPC *x/
452 unsigned char SMSTPBO:1; /*  SMSTPBO */
453 } BIT; /* */

454 } SUBMSTPBL; /* */
455 unsigned char wkO[3]; /* */
456 unsigned char MSTPCRA; /* MSTPCRA x/
457 unsigned char wkl1[318]; /* */
458 union { /* PCSR */
459 unsigned char BYTE; /* Byte Access */
460 struct { /* Bit Access */
461 unsigned char PWCKX1B:1; /* PWCKX1B */
462 unsigned char PWCKX1A:1; /*  PWCKX1A */
463 unsigned char PWCKX0B:1; /*  PWCKXO0B */
464 unsigned char PWCKXOA:1; /*  PWCKXO0A */
465 unsigned char PWCKX1C:1; /*  PWCKX1C */
466 unsigned char PWCKB:1; /* PWCKB */
467 unsigned char PWCKA:1; /* PWCKA */
468 unsigned char PWCKX0C:1; /*  PWCKXO0C */
469 } BIT; /* */

470 } PCSR; /* */
471 union { /* SYSCR2 */
472 unsigned char BYTE; /* Byte Access */
473 struct { /* Bit Access */
474 unsigned char :4; /* */
475 unsigned char ADMXE:1; /*  ADMXE */
476 unsigned char :3; /* */
477 } BIT; /* */

478 } SYSCR2; /* */
479 union { /* SBYCR */
480 unsigned char BYTE; /* Byte Access */
481 struct { /* Bit Access */
482 unsigned char SSBY:1; /* SSBY */
483 unsigned char STS2:1; /* STS2 */
484 unsigned char STS0:2; /* STSO */
485 unsigned char DTSPEED:1; /*  DTSPEED */
486 unsigned char SCK:3; /*  SCK */
487 } BIT; /* */

488 } SBYCR; /* */
489 union { /* LPWRCR */
490 unsigned char BYTE; /* Byte Access */
491 struct { /* Bit Access */
492 unsigned char DTON:1; /*  DTON */
493 unsigned char LSON:1; /*  LSON */
494 unsigned char NESEL:1; /* NESEL */
495 unsigned char EXCLE:1; /* EXCLE */
496 unsigned char :1; /* */
497 unsigned char PNCCS:1; /*  PNCCS */
498 unsigned char PNCAH:1; /*  PNCAH */
499 unsigned char :1; /* */
500 } BIT; /* */

501 } LPWRCR; /* */
502 union { /* MSTPCRH */
503 unsigned char BYTE; /* Byte Access */
504 struct { /* Bit Access */
505 unsigned char MSTP15:1; /*  MSTP15 */
506 unsigned char MSTP14:1; /* MSTP14 */
507 unsigned char MSTP13:1; /*  MSTP13 */
508 unsigned char MSTP12:1; /*  MSTP12 */
509 unsigned char MSTP11:1; /*  MSTP11l */
510 unsigned char MSTP10:1; /*  MSTP10 */
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511 unsigned char MSTP9:1; /*  MSTP9 */
512 unsigned char MSTP8:1; /* MSTP8 */
513 } BIT; /* */

514 } MSTPCRH; /* */
515 unsigned char MSTPCRL; /* MSTPCRL *x/
516 unsigned char wk2[59]; /* */
517 union { /* STCR */
518 unsigned char BYTE; /* Byte Access */
519 struct { /* Bit Access */
520 unsigned char IICX:3; /* IICX */
521 unsigned char IICE:1; /* IICE */
522 unsigned char FLSHE:1; /*  FLSHE */
523 unsigned char :1; /* */
524 unsigned char ICKS:2; /* ICKS */
525 } BIT; /* */

526 } STCR; /* */
527 union { /* SYSCR */
528 unsigned char BYTE; /* Byte Access */
529 struct { /* Bit Access */
530 unsigned char CS256E:1; /* CS256E */
531 unsigned char IOSE:1; /* TOSE */
532 unsigned char INTM:2; /*  INTM */
533 unsigned char XRST:1; /*  XRST */
534 unsigned char NMIEG:1; /*  NMIEG */
535 unsigned char :1; /* */
536 unsigned char RAME:1; /* RAME */
537 } BIT; /* */

538 } SYSCR; /* */
539 union { /* MDCR */
540 unsigned char BYTE; /* Byte Access */
541 struct { /* Bit Access */
542 unsigned char EXPE:1; /* EXPE */
543 unsigned char :4; /* */
544 unsigned char MDS:3; /*  MDS */
545 } BIT; /* */

546 } MDCR; /* */
547 I /* */

548 struct st _int { /* struct INT */
549 union { /* ICRD *x/
550 unsigned char BYTE; /* Byte Access */
551 struct { /* Bit Access */
552 unsigned char ICRD7:1; /* ICRD7 */
553 unsigned char ICRD6:1; /* ICRD6 */
554 unsigned char ICRD5:1; /* ICRD6 */
555 unsigned char :5; /* */
556 } BIT; /* */

557 } ICRD; /* */
558 unsigned char ICRA; /* ICRA */
559 union { /* ICRB */
560 unsigned char BYTE; /* Byte Access */
561 struct { /* Bit Access */
562 unsigned char ICRB7:1; /*  ICRB7 */
563 unsigned char ICRB6:1; /*  ICRB6 */
564 unsigned char :1; /* */
565 unsigned char ICRB:5; /* ICRB */
566 } BIT; /* */

567 } ICRB; /* */

568 union { /* ICRC */
569 unsigned char BYTE; /* Byte Access */
570 struct { /* Bit Access */
571 unsigned char ICRC7:1; /* ICRC7 */
572 unsigned char ICRC6:1; /*  ICRC6 */
573 unsigned char ICRC5:1; /*  ICRCS */
574 unsigned char ICRC4:1; /* ICRC4 */
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575 unsigned char ICRC3:1; /* ICRC3 */
576 unsigned char ICRC2:1; /* ICRC2 */
577 unsigned char ICRC1l:1; /* ICRC1 */
578 unsigned char :1; /* */
579 } BIT; /* */

580 } ICRC; /* */

581 union { /* ISR */
582 unsigned char BYTE; /* Byte Access */
583 struct { /* Bit Access */
584 unsigned char IRQ7F:1; /* IRQ7F */
585 unsigned char IRQ6F:1; /* IRQ6F */
586 unsigned char IRQ5F:1; /*  IRQ5F */
587 unsigned char IRQ4F:1; /* IRQ4F */
588 unsigned char IRQ3F:1; /* IRQ3F */
589 unsigned char IRQ2F:1; /* IRQ2F */
590 unsigned char IRQ1IF:1; /* IRQ1F */
591 unsigned char IRQOF:1; /* IRQOF */
592 } BIT; /* */

593 } ISR; /* */

594 union { /* ISCRH */
595 unsigned char BYTE; /* Byte Access */
596 struct { /* Bit Access */
597 unsigned char IRQ7SCB:1; /* IRQ7SCB */
598 unsigned char IRQ7SCA:1; /* IRQ7SCA */
599 unsigned char IRQ6SCB:1; /* IRQ6SCB */
600 unsigned char IRQ6SCA:1; /* IRQ6SCA */
601 unsigned char IRQ5SCB:1; /* IRQ5SCB */
602 unsigned char IRQ5SCA:1; /* IRQ5SCA */
603 unsigned char IRQ4SCB:1; /* IRQ4SCB */
604 unsigned char IRQ4SCA:1; /* IRQ4SCA */
605 } BIT; /* */

606 } ISCRH; /* */
607 union { /* ISCRL */
608 unsigned char BYTE; /* Byte Access */
609 struct { /* Bit Access */
610 unsigned char IRQ3SCB:1; /* IRQ3SCB */
611 unsigned char IRQ3SCA:1; /* IRQ3SCA */
612 unsigned char IRQ2SCB:1; /* IRQ2SCB */
613 unsigned char IRQ2SCA:1; /* IRQ2SCA */
614 unsigned char IRQISCB:1; /* IRQ1SCB */
615 unsigned char IRQISCA:1; /* IRQ1SCA */
616 unsigned char IRQOSCB:1; /* IRQOSCB */
617 unsigned char IRQOSCA:1; /* IRQOSCA */
618 } BIT; /* */

619 } ISCRL; /* */
620 unsigned char wkO[6]; /* */
621 union { /* ABRKCR */
622 unsigned char BYTE; /* Byte Access */
623 struct { /* Bit Access */
624 unsigned char CMF:1; /* CMF */
625 unsigned char :4; /* */
626 unsigned char TESTSEL:2; /*  TESTSEL */
627 unsigned char BIE:1; /* BIE *x/
628 } BIT; /* */

629 } ABRKCR; /* */
630 union { /* BARA */
631 unsigned char BYTE; /* Byte Access */
632 struct { /* Bit Access */
633 unsigned char A23:1; /* A23 */
634 unsigned char A22:1; /*  A22 */
635 unsigned char A21:1; /* A2l */
636 unsigned char A20:1; /*  A20 */
637 unsigned char Al9:1; /* Al9 *x/
638 unsigned char Al8:1; /* Al8 */
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639 unsigned char
640 unsigned char
641 } BIT;

642 } BARA;

643 union {

644 unsigned char BYTE;
645 struct {

646 unsigned char
647 unsigned char
648 unsigned char
649 unsigned char
650 unsigned char
651 unsigned char
652 unsigned char
653 unsigned char
654 } BIT;

655 } BARB;

656 union {

657 unsigned char BYTE;
658 struct {

659 unsigned char
660 unsigned char
661 unsigned char
662 unsigned char
663 unsigned char
664 unsigned char
665 unsigned char
666 unsigned char
667 } BIT;

668 } BARC;

669 union {

670 unsigned char BYTE;
671 struct {

672 unsigned char
673 unsigned char
674 unsigned char
675 unsigned char
676 unsigned char
677 unsigned char
678 unsigned char
679 unsigned char
680 } BIT;

681 } IER16;

682 union {

683 unsigned char BYTE;
684 struct {

685 unsigned char
686 unsigned char
687 unsigned char
688 unsigned char
689 unsigned char
690 unsigned char
691 unsigned char
692 unsigned char
693 } BIT;

694 } ISR16;

695 union {

696 unsigned char BYTE;
697 struct {

698 unsigned char
699 unsigned char
700 unsigned char
701 unsigned char
702 unsigned char

Al7:1; /* Al7 */
Al6:1; /* Alo */
/* */
/* */
/* BARB */
/* Byte Access */
/* Bit Access */
Al15:1; /* AlS5 */
Al4:1; /* Al4 */
Al3:1; /* Al3 */
Al2:1; /* Al2 */
All:1; /* All */
Al10:1; /* Al0 */
A9:1; /* A9 */
A8:1; /* A8 */
/* */
/* */
/* BARC */
/* Byte Access */
/* Bit Access */
A7:1; /* A7 */
A6:1; /* A6 */
A5:1; /* A5 */
Ad:1; /* A4 */
A3:1; /* A3 */
A2:1; /* A2 */
Al:1; /* Al */
:1; /* */
/* */
/* */
/* TER16 */
/* Byte Access */
/* Bit Access */
IRQ15E:1; /* IRQ15E */
IRQ14E:1; /* IRQ14E */
IRQ13E:1; /* IRQ13E */
IRQ12E:1; /* IRQ12E */
IRQ11E:1; /* IRQ11E */
IRQ10E:1; /* IRQ10E */
IRQ9E:1; /* IRQ9E */
IRQ8E:1; /* IRQ8E */
/* */
/* */
/* ISR16 */
/* Byte Access */
/* Bit Access */
IRQ15F:1; /* IRQ15F */
IRQ14F:1; /* IRQ14F */
IRQ13F:1; /* IRQ13F */
IRQ12F:1; /* IRQ12F */
IRQ11F:1; /* IRQ11F */
IRQ10F:1; /* IRQLOF */
IRQ9F:1; /* IRQIF */
IRQ8F:1; /* IRQ8F */
/* */
/* */
/* ISCR16H */
/* Byte Access */
/* Bit Access */
TRQ15SCB:1; /* TRQ15SCB */
TRQ15SCA:1; /* IRQ15SCA */
IRQ14SCB:1; /* TIRQ14SCB */
IRQ14SCA:1; /* IRQ14SCA */
IRQ13SCB:1; /* IRQ13SCB */
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703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756

unsigned char IRQ13SCA:1; /* IRQ13scA */
unsigned char IRQ12SCB:1; /* IRQ12SCB  */
unsigned char IRQ12SCA:1; /* IRQ12sSCA  */
} BIT; /* */

} ISCR16H; /* */
union { /* ISCR16L */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char IRQ11SCB:1; /* IRQ11SCB */
unsigned char IRQ11SCA:1; /* IRQ1l1scA */
unsigned char IRQ10SCB:1; /* IRQ10SCB */
unsigned char IRQ10SCA:1; /* IRQlOsSca */
unsigned char IRQ9SCB:1; /*  IRQI9SCB */
unsigned char IRQ9SCA:1; /*  IRQ9SCA */
unsigned char IRQ8SCB:1; /*  IRQ8SCB */
unsigned char IRQ8SCA:1; /* IRQ8SCA */
} BIT; /* */

} ISCR16L; /* */
unsigned char wk1[198]; /* */
union { /* IER */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */
unsigned char IRQ7E:1; /* IRQ7E */
unsigned char IRQ6E:1; /*  IRQ6E */
unsigned char IRQ5E:1; /* IRQ5E */
unsigned char IRQ4E:1; /* IRQ4E */
unsigned char IRQ3E:1; /* IRQ3E */
unsigned char IRQ2E:1; /* IRQ2E */
unsigned char IRQlE:1; /* IRQ1E */
unsigned char IRQOE:1; /* IRQOE */
} BIT; /* */
} IER; /* */
}; /* */

/**********************************'k'k'k'k'k'k**************************************

Macro definitions
******************************************************************************/

#define MACO (*(volatile struct st ether  evenaccess *)O0xFFF900) /* ETHER Address */
#define EDMACO (*(volatile struct st edmac __ evenaccess *)O0xFFF980) /* EDMAC Address */

#define SYSTEM (* (volatile struct st system *)0xFFFE3C) /* SYSTEM Address */
#define INT (*(volatile struct st int *)0xFFFEE7) /* INT Address */

/‘k‘k‘k‘k‘k*************************************************************************

Variable Externs

******************************************************************************/
/**********************************'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k************************

Functions Prototypes
**************‘k*‘k‘k‘k‘k**********************************************************/

#endif /* IODEFINE2472 H */
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