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RLRANTESEIAT RV AL 16 By & B 16 By Fpb, DTC LY AL fEHO 32 By
NDFEEET R LA &R,

DTC L Y R ZIEMIEEET R L ANS, DTC L P X X R Z NER G AT — X 5k &
TVET,

RKE AT TiE, CMTOa X7~ FEID AL PDTCHEENEK & 720 £,
R2.7IC ) —~ )VIEEE— RIFDO L Y 2 Z RO 2R~ LET,

%23 DICLORAEHR—E (/—TILE—F)

BET FLR LERAa4% T—AR
RF DTC €E— KL YZX%4 (DTMR) J— K (2Byte)
RF+2 DTC %A LU X4 A (DTCRA) 7— K (2Byte)
RF+8 DTC Y—R7 FLAL T R4 (DTSAR) Yy J— R (4Byte)
RF+12 DTICTARTA4+*—>3 V7 FLALTY R4S (DTDAR) O 45 J— K (4Byte)

[(¥] RFDTC LY RAEHDEET FLRX (AR RAM L)
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DTC / —TIILE—FIZ&dT—RE% (CMT, DTC)

e Fd B |  cwr. DTC

EIE

DTCHESBAR—R LY X4 (DTBR)

DTCRY A7 KL R
“p

DTCL R 2 fE$R
57 FLR (LEfz16Ew k)

>

DTCRI 2 F7—T L

)

DTCL R 2 {5k

FBET7 FLR (FH16E Y k)

N

~_

DTCL X % 1&E#k

2.6 DTCARHZ A7 KLREERZEERE DI

RF
RF+1
RF+2
RF+3
RF+4
RF+5
RF+6
RF+7
RF+8
RF+9
RF+10
RF+11
RF+12
RF+13
RF+14
RF+15
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DTC / —</LE—FIZ& % T—%EE (CMT, DTC) | 15 Ptk BE CMT, DTC
YT Ry T 7HB |
(1) EY=2—/LiiB
R24Z, KREAIBIOED 2 — NV ERLET,
*24 EDa1—)LHHA
EDa-ILE ZR)LE HERE
A IIN—F main CMT 24 YDEEE. DTC DMHARE. 241 YRF— b

CMIO & Y A

cmt0_cmiO_dtc B (22 U A g St

CMT ch0 3 v AR7<T v F&IYiAH (CMI0) , DTC EERIMERER T

(2)  Bl%EoHHA
#2512, KF 27 BITHERTE515E R LET,
25 BIHDERA
5184 HERE EDa2—ILE T—AE AR
S_data [0]~[2] | DTC ERiXFTDERET— 2 1K AL UIN—F 184 k HAh
D_data [0]~[2] | DTC Ak DERET — 7 &N AL UIN—F 184 k AH
(3) FEAWNE L A &5
:26, K272, REAITHEOHERMTHNLL T AZZRLET,
26 FRAABLIXA2HE (1)
LORA 4 7 RLR EE
; Hehe ;
Ev k Ew k
EDaA—ILAREZUNAAY FA—=)LLTYRE 1,
. : N H'FFFF861C
MSTP25 | DTC ESa—JLR A VS HI#IE v b .
P_STBY.MSTCR1 . Evhko b'00
- MSTP24 | :MSTP25=MSTP24=0 D& &, EL a1 —ILR S VN1 IR By b s
MSTP25,24 |ZIX[E L1 %% E 7
EDaA—ILREUNALAAFA—=)LLYRE 2
X H'FFFF861E
P_STBY.MSTCR2 | MSTP12 | CMT E¥a— LR A VRS HIfHIE Y + oy k12 0
MSTP12=0 D& &, ED1—ILRA VA R 7
4*/@57“#7‘?;{;}:')%4 l/?zszze (IPRG) HFFFF8354
P_INTC.PRG cMTO CMTO O CMIO B Y AHE K L NILDRTE By k 10
:CMTO0=b'1010(10)M & =, CMIO E| Y 5AH1F. B L AL 10 1ms
IZERE
AURTFIVFAAIARAZ— LT RS (CMTSR)
P_CMT.CMSTR N . \ H'FFFF83D0 | H'0001
- CMCNT OB/ FLLERIRTH 16 EY FLURAE
hoUARE—F1 N
STR1 N Evhk1
- STR1=b'0 M & =, TCNT_1 DA > FEIEILEL
hovARA—+0 .
STRO Ev ko
:STRO=b'L D& &, TCNT_ODH™H > +BIE
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DTC / —TLE—FIS&bT—48% (CMT, DTC) | 1 AL | CMT, DTC
YT Ry T 7HB |
LSR8 % 7 KLR REE
N e N |
Evk Evk
AVRTIVFAARAV MO—IL/RAT—HRALIRAE
_0 (CMCSR_0)
P_CMT.CMCSR_0 ) H'FFFF83D2 | H'0043
- - AVURTIVFREDERTR. BIYAAHRE. 247DV Oy
Y EE
AVRTIVFISY R
CMF R Evhk7
: CMCNT & CMCOR DfEA—H L1=& & CMF=1 £ %43
aAVURTIVFEYRAHAL R—TIL .
CMIE . ) Evhke
(CMIE=1 D& E, OVRFI Y FEIYAH (CMI) FHA
CKS1 CMCNT DA™ >89 8y OER Evhki1
CKS0 : CKS[1:0]=b'11 £ &, W&/ O VY P /512 THO Uk | Ev RO
AVURTIYFRALIHADILA_0 (CMCNT_0)
P_CMT.CMCNT_0O BYRAABRERESEDLEHODOT7 Y TAH 2 .16 Ev + | HFFFF83D4 | H0000
LERA
AURFIYFEAARAVAZV ALY RA O
(CMCOR_0)
P_CMT.CMCOR_0 CMCNT £DAVRT7IyFEAHEHRE.1I6 EY FLPRE | HFFFF83D6 | H'le84
CMCOR_0=H'1e84 M & =, 100ms BTIVR7IVF
(P¢/512 Ao > b, P p=40MHZ)
F27 HRAABELIRXZERA (2)
LR % 7 ELR HEE
. e .
Ev bk Evk
DTC E— KL Y2Z4% (DTMR)
DTC_N.DTMR - A& RAM IZEEE | H'a000
DTC OEMEE— FOHIEEEE,
SM1 V—RT7 FLRE—FK Ew k15
SMO : SM[1:0]=b'10 D & &, #REEDTSARZEA VY AV L Ev k14
DM1 TRATA =237 FLRE—F Ewv k13
DMO : DM[1:0]=b'10 ® & & E5i%# DTDAR &4 2 YAV b Ev k12
MD1 DTC DEm¥EE—F Ev ki1l
MDO . MD[1:0]=b'00 D& &, / —TLE—F Ev k10
sz1 DTC F—4 FSURIT7HA X Evhko
SZ0 : SZ[1:0]=b'00 D & F, /N1 + (lbyte) Exit Evhks
oTS DTCEREE—KELY b ey k7
v
:DTS=h0DEE, TRT = a fliNTOy Y ESE
DTC F = A ViR A *—TIL .
CHNE _ Ev k6
: CHNE=b'0 D& &, F = A VERE MR
DTCA Y457 rtLY b
DISEL | :DISEL=b0 D& E R ENF-T—REEERT LIz& &2 | EVH5
I+ CPU IZxt L TEIYAAERE FHAE
DTC NMI E— K .
NMIM . Ev k4
:NMIM=b'0 M & &, NMI [Z& Y DTC #53% % b
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DTC / —WILE—RIZ&BT— 5% (CMT. DTC) | 13 R AE |  cwmrt. DTC

Y7 bz 7EHA

LURE% FELZ | BEE
- BB -
Evb =

DTCEZEAY> kLT R4 A (DTCRA)

DTC_N.DTCRA DTC 07— % 5 DIEEE M F 5T M RAM IZEZE | H'0003
3 E¥REICERE
DTC Y—R7 KLRALUZ4 (DTSAR)

DTC_N.DTSAR DTC MEEET 3 F—F DEZTT FLAEHEE. 32 v hL | NERAMIZEE | &S_data[0];
R4
DTC FRF 4 #—3v7 FLAL U RS (DTDAR)

DTC_N.DTDAR DTC DI T 5T — 2 DEEELET FLRAEHE. 32 Ewy L | AERAMICEEE | &D_data[0];
R4
DTC 8~ —X LT X4 (DTBR)

P_DTC.DTBR DTCEEMRERMT 54 EY 7 FLRAD LA 16 ¥y %5 | HFFFF8708 OXFFFF
E
DTC 4 #+—JILLTZ4 D (DTED)
1%ty bT5ERETZEIYAAERN DTC BBMERE L HEFEES703

P_DTCDTED | CMI0 | TR Eyks !
. CMIO(DTEDS)=b'1 & & . CMTO 0 CMIO ZI Y ;A& ASEH)
ZH

(4) f{EFARAMH
F2.8lC, KX AV CHERTHRAMOFAZ R LET,
% 2.8 {#/f RAM 5xBA
SR)LE HERE 7 KLR FRES21—ILE
DTC 85i¥ 7T— 3 D1&HA . .
S _data 3Byte 7— 5 EEWT HEF A& RAM A UN—F 2
DTC T—RERERD T — 21 . .
D_data 3Byte F— & EEWT HEF A& RAM A UN—F 2
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(CMT. DTC) |

fERAEE CMT. DTC

DTC / —RILE—FRIZKBT—R IR
Jo—Fr—+b |
(8 A A0
main()

P_STBY.MSTCR1.BIT.MSTP25 = 0;

P_STBY.MSTCR1.BIT.MSTP24 = 0;

P_STBY.MSTCR1.BIT.MSTP18 = 0;
I

| P_INTC.IPRG.BIT.CMTO = 10; |

P_CMT.CMSTR.BIT.STRO = 0;

P_CMT.CMCSR_0.WORD = 0x0003;
P_CMT.CMCNT_0 = 0x0000;
P_CMT.CMCOR_0 = Ox1e84;

P_CMT.CMCSR_0.BIT.CMIE = 1;

DTC_N.DTMR = 0xa000;

DTC_N.DTCRA =DTC_COUNT; | ~="==——-
DTC_N.DTSAR =(unsigned long)&(S_data[0]);
DTC_N.DTDAR =(unsigned long)&(D_data[0]);

P_DTC.DTBR = OxFFFF;
P_DTC.DTED.BIT.CMIO |= 1;

S_data[0] = 0x41;
S_data[1] = 0x42;
S_data[2] = 0x43;

| P_CMT.CMSTR.BIT.STRO = 1; |
| set_im;sk(o); |

>

a Ty FEINY A BALER
( emto_cmio_dtc () )

| P_CMT.CMCSR_0.BIT.CMF &= 0;
I

| P_CMT.CMSTR.BIT.STRO = 0; |

|
( )

RTE

(b)

DTICHOED2—ILRB VL E—FDIIT
CMTDED 2 —ILREVINLE—FDI )T

CMIOEI Y iAH &8 5E L RILE10IZFRE

CMTERE

AVURTFIVFEAIAYI U ZDELE

CMCNTH™S VB DAY R Ry Y EPG/512

CMCNThD VA2 %9 U7
aAVRTIYFEYAHFEEZE100ms(ZERE (P =40MHzEF)

CMIOa U R7 Ty FEIYAHZEHFA

DTCORE

J—<ILE—FK, DTSARA V9 JA>Y k. DTDARA VS YA b
INA bR, FrA VEERL, T—REERTRIZE YA
SR [E$3(E

A TDTSARIE. WERAM

85%%DTDARIE., AERAM

DTCERi:1EIRD 7 FLRAD ELI16E v k ZOXFFFFIZER
AURT Iy FCMIOEIYiAAIZ & HDTCOREE) Z &5 Al

EEXT 2%ty b

CMTavR7IVFAIVFRE—F

BYIAARRRILRLES YT

aAVRTIVFISICMFDO )T

AVRTRYFEA L
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DTC / —WILE—RIZ&BT— 5% (CMT. DTC) | 13 R AE CMT. DTC

JOYSLYRE |

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

/* SH7046F Series -SH7047- Application Note */
/* Data transfer Controller(DTC) */
/* Nor mal  node */
/* Function */
/* :Data transfer Controller(DTC) */
/* :Conpare Match Tiner(CMI chO) */
/* */
/* External input clock : 10MHz */
/* Internal CPU cl ock 1 40MHz */
/* Internal peripheral clock :40MHz */
/* */
/* Witten : 2002/3/1 Rev.1l.0 */

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

#i nclude "iodefine_7047v13. 1. h"

#i ncl ude <machi ne. h>

R Synbol Defnition ---------mmmmm o */
struct st_dtc_normal{ /* DTC Normal Mbde information */
unsi gned short DTMR /* DTC Mbde Register */
unsi gned short DTCRA; /* Transfer counter */
unsi gned short dummyl; /* Reserved */
unsi gned short dummy?2; /* Reserved */
unsi gned | ong DTSAR, /* source address register */
unsi gned | ong DTDAR, /* destination address register */
i
#define DTC_COUNT 3 /* DTC Transnit count */

#define DIC N (*(volatile struct st_dtc_nornal *) OxFFFFEOOO) /* DTC i nformation
address */
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DTC / —TILE—KRIZC&BHT—RE*E (CMT. DTC) | fE FAMEEE CMT, DTC
JOYSLYRE |
voi d mai n(void);
void cnmO0_cm 0_dtc(void);
I R RAM al location Definition -----------ccommm oo */
unsi gned char S _dat a[ DTC_COUNT] ; /* source buffer nenory */
unsi gned char D_dat a[ DTC_COUNT] ; /* destination buffer menory */
J Rk kR kR kR kR kR kR ok R Rk R Rk R Rk KRk kR kR Kk Rk Rk Kk Kk kA k|
/* main Program */
[ ARk kR kR kR kR R Rk R Rk R Rk R Rk kR ok kR kR Rk Kk Kk Kk Kk Kk Kk kA k
void nain( void )
{
/* Set standby node */
P_STBY. MSTCRL. Bl T. MSTP25 = O0; /* Di sabl e DTC standby node */
P_STBY. MSTCRL. BI T. MSTP24 = 0; /* Disable DTC standby node */
P_STBY. MSTCR2. BI T. MSTP12 = O0; /* Di sable CMI standby node */
/* Set interrupt priority level (0 to 15) */
P_INTC. | PRG BI T. CMI0 = 10; /* CMI0O CM O interrupt |evel 10 */
/* Initialize CMIO for Interval tinmer */
P_CMT. CMSTR BI T. STRO = O; /* timer count stop */
P_CMT. CMCSR 0. WORD = 0x0003;
/* CMF=0; cl ear conpare match flag */
/* CM E=0; conpare match interrupt disable */
/* CKS[1:0]=b’11; clock = peripheral clock(P¢)/512 */
P_CMI. CMCNT_O = 0x0000; /* timer counter clear */
P_CMI. CMCOR_0 = 0x1e84; /* 100ms @ ¢ =40MHz */
P CMI.CMCSR O.BIT.CME = 1; /* conpare match interrupt enable */
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DTC / —TILE—KRIZC&BHT—RE*E (CMT. DTC) | CMT, DTC
JOYSLYRE |
/* DTC infornation */
DTC_N. DTMR = 0xa000; /* */
/* SM 1:0] =b’ 10; DTSAR i s incremented */
/* DM 1: 0] =b’ 10; DTDAR i s increnented */
/* MJ 1: 0] =b’ 00; Normal transfer node */
/* SZ[ 1: 0] =b’ 00; byt e-si ze transfer */
/* DTS=0; destination is block area (not used) */
/* CHNE=0; Chain transfer is disable
/* DI SEL=0; Interrupt->transfer ends
/* NM M=O; NM - >Terni nate DTC transfer
DTC_N. DTCRA = DTC_COUNT; /* DTC transfer Count
DTC_N. DTSAR =(unsigned long) & S data[0]); /* set source address */
DTC_N. DTDAR =(unsi gned | ong) & D data[0]); /* set destination address */
P_DTC. DTBR = OxFFFF; /* DTC information base register */

/* DTC transmt enable
P_DTC.DTED.BIT.CMO | = 1;

/* set transmt data */
S data[ 0] = 0x41;
S data[ 1] = 0x42;
S data[2] = 0x43;

P_CMI. CMSTR BI T. STRO = 1;

set _i mask(0);

while(1);

*/

/* interrupt sources CMI chO(CM 0)

/* CMIO tiner count start

/* clear interrupt mask |evel

*/

*/

*/
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DTC / —TILE—KRIZC&BHT—RE*E (CMT. DTC) | fE FAMEEE CMT, DTC
JOYSLYRE |
/************************************************************/
/* CMIO Interrupt */
/* Interval interrupt */
/************************************************************/
#pragma interrupt(cnt O0_cmi 0_dtc)
void cntO_cm O_dtc(void)
{
P_CMI. CMCSR_0. BI T. CMF &= O; /* Clear CMIO conpare match fl ag */
P_CMI. CMSTR. BI T. STRO = 0; /* CMIO tinmer count stop */
}
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22 DTCYE—FE—FIZLDBTF—4iE%E (CMT. DTC)

DTC I E— FE— RIZ&k 3 F—4 &% (CMT. DTC) | 1 FaA B

CMT, DTC

e

(1) B2.7177T X910

-
—

CMT (Compare Match Timer) @ =27~ v FE )AL TDTC (Data

Transfer Controller) % i@ &€, PERAMD 5 NERAM~DF — X Rk {7V £,
. BRIETTDOINRA, T —H

(2) DTCT—#i#mikTiL,

ZHBRAMOEE T Y 7T R LB A2 IT WV E T,
(3) DTCOEESEMZFR2IRLET,

UE—hE—FEHAL, 28277 LI

AR BITHEAT BMCU

RAM

F—aEm%
CMTEIY A% T
CMT (D?EEJJ)» DTC 4»3
Ly | EmE
2.7 DTC #AW=T—42&m%
RAMEE5% T

d S_data[0] ~

| (1Byte) 1. 4. {3(m-1)+1}E B DIi%

L E SR T .
BERETT KLAM
WK AEIZ B 18

S_data[1] 2. 5... {3(m-2)+1}[E B O#xiE

(1Byte)
S_data[2]

) E— hElE

(1Byte) 3. 5... {3(m-3)+1}E B DinsE

RAMEE% 5

> -

D_data
(1Byte)

¥:mlzy E— rEH (m=1,2..)
28 DICYE—FE—FTOT—REm%

=29 DTCEEEH

EJLS NE
EEE—F JE—FE—F. V=Rl (E&m) ) E— HEsE
R EE 3@

HET—4YA4X N1+ (Byte) 5%

BT AR RAM (1) E— k4EtE)

LTRr A RAM

BERTT FLR BERICEETTY RLRZEA VI YAV

BEET FLR EEET FLRAZERE

BHER CMT ch0 @O v R7 I v FE|IYRAHAH (CMI0) THEE
B Y AH IR DTC 5D =TI CPU 23t L TEIY AH F2Fa]
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DTC Y E— FE—RIZ&BT—4E&#% (CMT. DTC) | 13 R AE |  cwmrt. DTC

1 FAA B SR BR |

(@

K2.91cDTCHO 7 r vy 7 [WE/RLET, KX 27 Tix, DTCO3MEE (/ —~/LE—K, U
E—hE— K, 70y JiEEE—R) OBREE—FKDS> L, /J—<LE—REHEALTT
— ZERIEEITVET, DTCREERZCMTD a7 < v FE DAL L LT, PBRAMD>
HERAMA~D 7 — ZBEEEITNET, DT ry ZHIZOWTHBLET,

e« DTCE— KLY ZZ (DTMR) %, 16 By FDO LY A X T, DTC OEIfEE— FKOHIE %
1TWET,

e« DTCY—AT7 FLALYAX (DTSAR) 1. 32y hDL YV AX T, DTC DERET 5T
— X DERETT RVAZIRELET, V— RV A XOFAIEET FL A, v/ U—FR
DOBEITADEET FLAZIEEL T E SN,

e DTICTAT 4% —+ a7 KLALY2Z (DTDAR) 1. 2ty hdOL P AZ T, DTC
DOHRIET DT — X OWRERT L AZMELET, V— VA XOHEITMET LA,
07U — ROGEITADHEHET FLRAEZEEL T ZIN,

o DTCHIi7 FL ALY A% (DTIAR) X, 2y hOLTPAZT, VE—FRE—FKDL
TTHRETT RO T FLAERELET, U E— FE— NIZBWT, DTSt v b
N1OLE VE— MDY TICBITZEEITLT FLADHIHIT L AZBEL T EE N,
DTSE Y bR 0D EE V= U TICBITAIWELET FLADHH T L AEZHEL
TLEEW,

e DTCHEEN TV FLTYAZ A (DTCRA) 1Z, 16 By FO LY AHX T, DTC DT — Flinik
OlskbEERELET, /—<E—FTIE 16 By FOIsED 7 ¥ (1~65,536)
ELCHEELET, VE— hE— RTIX, L8 By ho> DTCRAH ITHEERIZE A REF L .
THAL8E Y hODTCRAL X8y MREEL T X L LTHIELET, 7 v v JHREE—
KCiX, 16 By hbDinkh v & L U THREL £77,

e DTCHEEN UV LY ZAZ B (DTCRB) I3, 16 ¥y hOL Y RZ T, 71y 7inkt—
KoL, Try s REERBELET,

s DTCA 3x—7 /L 2% (DTER) (X, DTC # /8§ 2E| VAL FER 2 BINT 570D L
VAKX T, DTEA~DTEF 3% 0 £9°,

e DTC=v hu— )V /AT —H ALY AH (DTCSR) I, 16 'y hOL Y AXT, Y7 K
T T7IZL B DTCRREIOFFA ZEIEOHRE. BL Y 7 by =7 ENZ L 5 DTC X7 ¥
T RUVAZFRELET, /o, DTCEEORELRLET,

o DTCEH—AL T AH (DTBR) 1%, AL/ EXIALFRER 16 Y hOLIUAH
C. DTCHELE SR AT D AT 7T FLAD T 16 By hEEELET, DTBROT
I 2 E, PV —FERITu ST — REATITo TLEE WD, Ao FEATT 7 & %
THE, EXIRAALBEI LA ONENRREILR Y, Fomesa LRI AR EMN A H S
nEd,

e DTCE—FLY2Z% (DTMR) . DTC Y—A7 KL ALY 2% (DTSAR) . DTCF A7
4 F—va T RLALYAX (DTDAR) . DTCHIH T KL ALY 2% (DTIAR) . DTC
Rk h 7 F LA A (DTCRA) . DTCHEREL V> LY A% B (DTCRB) @ 6 AD
VUAZERIZ, CPUMNDLEET 782952 L3 TEEHA, DTCEEIERNFHAT
5 EWNE RAM FICEE SN EBEOHMO L A ZEFRNOELTH LR X ERE N
HOLYAZZHEE LT DTCHEIE ATV, BBENK T THLEINHLD LI A X ORNEFEN
RAM [ZERENET, LIzNo T LY AZERIT, 2—F 7 1 7/ F A ETEEONE RAM
FIcHEf LT E &,
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DTC Y E— FE—RIZ&BT—4E&#% (CMT. DTC) | 13 R AE CMT. DTC

1 FAA B SR BR |
P DTCaY hE—L RF—5Z |
LYR4 (DTCSR)
DTCEE
B Y AHER 1 > DTCIE#A—X LT R4 (DTBR) |(b
cMT orcenER) "~ il TR DRA ( ) |(b)
AURTT YT crumyasEr | Cont DTCA #—JILLURA (DTER)  |(©)
BY R < ERY Y 7HIE
< 3 DTCE— KL TZ4 (DTMR d
—— | YRS OTMR) @) |
LI 3 DTCER%H Y > b © |
3 LY ZX5A (DTCRA) 3
N DTCHI#7 FLAL DR 4 0 |
T L omAR) 1
(RRAM) : DTCEREAN 5> b @ |
. ; LUZ 4B (DTCRB) !
F—2 ik P § DTCY—Z |
i | FELRLUZA (DTsAR) |
AR S E B ! pra— s |
P ! DTICT 4 RAT4%—3a v Qo
e+ : 7 FLAL R4 (DTDAR)
(HERAM) . <RAMZZRSI=F— 5 £HfF> -

[3x)

(@) VYIb+boxT7IC&BDTCEBMONHFAI ik, VI bYz7EEICKSEDTICRI AT FLADEREETS.

(b) DTCERAERZERMTZAE 7 FLRADLEA16E Y FDEEETS.

(c) DTC%:EHT 2ENYRAHERTER. LR L EDTEAN SDTEFO6ESHY £,

(d) DTCEMEE—FOBREFTS.

(e) DTCHOT—AEREDEERKEIETE.

f) VE—FE—FOLEIZ, BET/ EEEONYT7 FLREERE, / —7ILE—FTIEXRER. 7BvY
% E— FTIEDTCRBL U R 2 & L THBEL T,

(9) FOvVEBREE—ROLEIZ, JOVIRERE, /—VILE—FTIEKREA. ) E—ME—FTIEDTIAR
LORZELTHEELET,

(h) DTCOEm#T 5 T—2 DEETT FLRERTE,

(i) DTCOERZET 2T—42DEREXT FLRAFERTE.

29 DTCJBvyYHE
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DTC Y E— FE—RIZ&BT—4E&#% (CMT. DTC) | 13 R AE |  cwmrt. DTC

1 FAA B SR BR |

(b) [E2.10i2CMTchodp 7 v v 7 K& R LET, AF A7 T, CMT ch0D 2> X7 < v FE| Y
ABZREBER & L TDTCTF —F kAT ET, LTI a vy ZKICHOWTHHA LE T,

e AVRT VY TFHATAL—FLTVAF (CMSTR) X, F ¥ %/ 0,1 DH w7 % (CMCNT)
FUNESE DD, EILSEDLIDOREEZITNET, 16y FOL U AKX TT,

s aVRTwyTFHAwarbu—)L S AT —F ALY AF 0 (CMCSR 0) (X, 2> X7
~y FRADRR, FIVIALOFF/EILORE, WU MY vy TICHWbNE 7 1y 7
DERETH 16 Y ROV I RAHXTT,

o AT YFHEA<HTLHZ 0 (CMCNT 0) 1T, BIVIARERERESEL-DODT
TN EELTHERTS 168y FOLYREZTT,

o IVRTwyTFH AL AL FLYAZ 0 (CMCOR 0) %, CMCNT & D=7
~ v FAMERETH16E Y hOLYRFTY,

CMT choO
ST
| sl ok ;?(zlgllrsv'l'R)
%JMJOM RIHIEIE AVRFIVFALAIALFA—L
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main()

P_STBY.MSTCR1.BIT.MSTP25 = 0;

P_STBY.MSTCR1.BIT.MSTP24 = 0; |--------------

P_STBY.MSTCR1.BIT.MSTP18 = 0;
I

P_INTC.IPRG.BIT.CMTO =10; |-~~~

P_CMT.CMSTR.BIT.STRO = 0;
P_CMT.CMCSR_0.WORD = 0x0003;

P_CMT.CMCNT_0 = 0x0000;
P_CMT.CMCOR_0 = Ox1e84;

P_CMT.CMCSR_OBITCMIE=1;  [---------

DTC_R.DTMR = 0x84a0;

DTC_R.DTCRAH = DTC_COUNT;
DTC_R.DTCRAL =DTC_COUNT; |---------
DTC_R.DTIAR =(unsigned long)&(S_data[0]);
DTC_R.DTSAR =(unsigned long)&(S_data[0]);
DTC_R.DTDAR =(unsigned long)& D_data;

P_DTC.DTBR = OxFFFF;
P_DTC.DTED.BIT.CMIO |= 1;

S_data[0] = 0x41;
S_data[1]=0x42; |-
S_data[2] = 0x43;

| P_CMT.CMSTR.BIT.STRO = 1; | **************
I

| set_imask(0); | ,,,,,,,,,,,,,,

>

(b) =T =y FEI AL

( emto_cmio_dtc () )

P_CMT.CMCSR_O.BIT.CMF &= 0; |-~~~

P_DTC.DTED.BIT.CMIO | = 1; | —————————————

|
C RTE )

DTCOEL2—ILRAVNLE—FDYI YT
CMTDES 2 —ILRZ VN E—FDI YT

CMIOE Y iAA Z B 5E LN ILE10IZERGE

CMTERE

AVURTFIVFEAIAIZADEL
CMCNTAD Y EDAI Y By EPG/512
CMCNTHO >4 %5 1)7
AVRTIYFEIYRAABABE100msIZEHTE (P d=40MHzEF)

CMI0Oa v RT7 T v FE|YAH %]

DTCDEKE

JE—FE—F, DTSARA ¥ ) A > k. DTDAREE. /34 hExik,
FrAUiEERL, Y—Xf| (DTSAR) %) E— hfasE,
DTC#zik O & 128 Y AHEFA .

SRE EHGE

DTIARD#WEAT KL X% E (=DTSAR)

5% TDTSARIE. MERAM
¥R SEDTDARIE, HERAM

DTCEr:1E#HRD T FLRAD LHI16E v k £O0XFFFFIZERE
AURT Y FCMIOE| Y AHIZ & HDTCOREE) Z &5 AT

BET—4%EEY b

CMTaVRF7IYFAIUFRE—F

BlYRAIRY LRNLEI YT

- AVYRTIYFIZICMFOY )T

- AYRTITYFCMIOE|YAAHIZ & HDTCOEEN ZHEFA
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/********************************************************/

/* SH7046F Series -SH7047- Application Note */
/* Data transfer Controller(DTC) */
/* Repeat node */
/* Function */
/* :Data transfer Controller(DTC) */
/* : Conpare Match Ti mer (CMI chO) */
/* */
/* External input clock : 10MHz */
/* Internal CPU cl ock 1 40MHz */
/* Internal peripheral clock :40Mt */
/* */
/* Witten : 2002/3/1 Rev.1.0 */

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

#i ncl ude "i odefine. h"

#i ncl ude <machi ne. h>

*/

*/

A Symbol Definition -------------mmmm
struct st_dtc_repeat{ /* DTC Repeat Mdde information
unsi gned short DTMR /* DTC Mode Register
unsi gned char DTCRAH, /* maintains the Transfer count
unsi gned char DTCRAL; /* Transfer counter
unsi gned | ong DTI AR, /* Initial Address Register
unsi gned | ong DTSAR, /* source address register
unsi gned | ong DTDAR /* destination address register
b
#define DTC_COUNT 3 /* DTC Transmt count
#define DTIC_R (*(volatile struct st_dtc_repeat*)OxFFFFEO00) /*

address */

DTC i nformati on

A R Function Definition -----------------mom o

voi d mai n(void);

void cntO_cmi O_dtc(void);
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I R RAM al location Definition -----------ccmom oo */
unsi gned char S _dat a[ DTC_COUNT] ; /* source buffer nenory */
unsi gned char D_dat a; /* destination buffer menory */

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

/* main Program */

/************************************************************/
void main( void )

{

/* Set standby node */

P_STBY. MSTCRL. Bl T. MSTP25 = O0; /* Di sabl e DTC standby node */
P_STBY. MSTCRL. BI T. MSTP24 = O; /* Disabl e DTC standby node */
P_STBY. MSTCR2. BI T. MSTP12 = O0; /* Di sable CMI standby node */

/* Set interrupt priority level (0 to 15) */

P_INTC. | PRG BI T. CMI0 = 10; /* CMIO CM O interrupt |level 10 */
/* Initialize CMIO for Interval tinmer */
P_CMT. CMSTR BI T. STRO = O0; /* tinmer count stop */
P_CMT. CMCSR 0. WORD = 0x0003;
/* CMF=0; cl ear conpare match flag */
/* CM E=0; conpare match interrupt disable */
/* CKS[1:0]=b'11; clock = peripheral clock(P¢)/512 */
P_CMI. CMCNT_O = 0x0000; /* timer counter clear */
P_CMI. CMCOR_0 = 0x1e84; /* 100ms @ ¢ =40MHz */
P_CMI.CMCSR 0.BIT.CME = 1; /* conpare match interrupt enable */
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/* DTC infornation */
DTC_R DTMR = 0x84a0;

/* SM 1:0] =b' 10; DTSAR i s incremented */

/* DM 1: 0] =b' 00; DTDAR is fixed */

/* MJ 1:0]=b'01; Repeat node */

/* SZ[ 1: 0] =b' 00; byt e-si ze transfer */

/* DTS=1,; Source is Repeat area */

/* CHNE=0; Chain transfer is disable */

/* DI SEL=1; Interrupt- every tine */

/* NM M=O; NM - >Terni nate DTC transfer */
DTC_R. DTCRAH = DTC_COUNT; /* maintains the Transfer count */
DTC_R. DTCRAL = DTC_COUNT; /* DTC transfer Count */
DTC R DTI AR = (unsigned long)& S data[0]); /* set Initial address */
DTC_R DTSAR = (unsigned |long)& S data[0]); /* set source address */
DTC R DTDAR = (unsigned long)&D data; /* set destination address */
P_DTC. DTBR = OxFFFF; /* DTC information base register */
/* DIC transnit enable */
P_DTC. DTED.BIT.CMO | = 1; /* interrupt sources CMI chO(CM 0) */

/* set transmt data
S data[ 0] = 0x41;
S data[ 1] = 0x42;
S data[2] = 0x43;

*/

P CMI.CMSTR. BIT. STRO = 1; /* CMIO tinmer count start

set _i mask(0);

while(1);

/* clear interrupt nask |evel

*/

*/
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/************************************************************/
/* CMIO Interrupt */
/* Interval interrupt */
/************************************************************/
#pragma interrupt(cnt O0_cmi 0_dtc)
void cntO_cm O_dtc(void)
{
P_CMT. CMCSR 0. BI T. CMF &= O; /* Clear CMIO conpare natch flag */
P_DIC.DTED.BIT.CMO |=1; /* set interrupt sources CMI chO(CM 0) */
}
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DTC JA v/ &E#EE— FIc& 57— 4 8% (CMT, DTC) | S FMRE |  cwmrt. DTC

% |

(1) M2.13127"% X 912, CMT (Compare Match Timer) ® =2 ~7 < v FE[V AL TDTC (Data
Transfer Controller) %8 S8, PERAMD S NERAM ~DF — Z ik TV E 7,

(2) DTCT—#EsETlE, 7 uy Z7EEE— RE2HEAL, B2 RT X1, 17ry 7431
F DT — % % 3mlHEE L E T,

(3) DTCOHEREMFEZFR2ITIRLET,

A5 25 BITHEAT BMCU
Tk RAM
CMT#IY A2 T L

CMT oreem »| PTC [ >
e

2.13 DTC #RW=T—4Hin%

E5iA 5T RAM
S_data[0][0]
1B B DEEZET—4 S_data[0][1]
1789 =434+ S_data[0][2] EAD #57 £RAM
S_data[0][3] IRy
S_data[1][0] y ;}4—1 Javs B
2E B DERET—4 S_data[1][1 2EH® [\ | -270v5 R
170y =481 + S:data{1}{2} JayyEg —P D_data[0 «-370v5E
S_data[1][3] D_datal[1

S_data[2][0] D_data[2
3E B OEET—4 S_data[2][1] 3EHD D_data[3
170w H =4/31 k S_data[2][2] JRvYEg
S_data[2][3]

]
]
]
]

214 DTC/—<IE—RTOT—RiE5n%E
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B Y 5A A A0

BEESNF:T—REEERT LI-& E21F CPU T3 L TEIY AH Z &R
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CMSTR CMT CMT A Y FDRE—
CMCSR_0 CMT ch0 Ao ooy o OER. EYAHDEIHE
CMCNT_0 CMT cho hovi
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- ERATT. ERiASEEMERAM
CERETT FLREAVY AU
CEREAT FLREA DI Y AL
- BRI T RICEIY AA EFFA]
(3) CMIEIY A THDTCESFFA
(4) CMTH > hEtE

<<N—FK9z7RE>>

FAVURTIVFHRE

- DTC#2E)

* RAMM BRAMAI T 0w & B D
T—4% %&#R# (DTC)

*CMF234549U7

<<YIT bz T7RE>>

L

<<N—FozT7HE>>

FAVURTIYTFHRE

- DTC#2E)

* RAMA 5RAMAF—4 %Ezi% (DTC)

s CPUADOVURTIYFEIYRAH
(CMI) %4

<L<YI7hozT70E>>
*CMF235My U7
CBAIAYIURR YT

2.17 EhEIRE

41




DTC JA v/ &E#EE— FIc& 57— 4 8% (CMT, DTC) | S FMRE |  cwmrt. DTC

B |

2

218 DTCEMOBIEIME 7 LET, DTCEETT 250, RBER S RAT 2wl L,
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DTCEHN—AL 2% (DTMR) 775, DTC LY A ZEROEIHT FLAD A7 16 £
k& FiAIABE T,
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(@ AA R

main()

P_STBY.MSTCR1 BIT.MSTP25 = 0; O .
P_STBY.MSTCR1.BIT.MSTP24 = 0; DICOET 2N A2 LI EFOTVT

””””””” MTDEL1—ILRB VA E—FDF!
P_STBY.MSTCR1.BIT.MSTP18 = 0; CMTDEI1—NRE Y4 E=FDTUT
I

P_INTC.IPRGBIT.CMTO = 10; | -=------------ CMIOBIY AR % B4k L AL E 101255
P_CMT.CMSTRBIT.STRO = 0; CMTER
P_CMT.CMCSR_0.WORD = 0x0003; AVURTTYFAATAY LA OREL
P_CMT.CMCNT_0 = 0x0000; |--------- CMCNTAS S ADAD S k5 8w Y £P /512
P_CMT.CMCOR_0 = Ox1e84; CMCNTAS V8 %5 17
P_CMT.CMCSR_0.BIT.CMIE = 1; AVRT Y FEIYAHEHE100msZHE (P d=40MHZE)
CM10a U R7 Iy FE|YAHZFEFTT
DTC_B.DTMR = 0xa800; DTCOEE )
DTG BDTCRA = 3. IOy E#EE—F. DTSART Y5 YA b, DTDARS V5 U A b
e boteme-e | A MR, F 1A VR, T4 IR AT HICEY DA T
DTC_B.DTSAR = (unsigned long) & (S_data[0][0]); EEMSE. IOy Y R34

R TDTSARIE. HERAM

DTC_B.DTDAR = (unsigned long) & (D_data[0]); #5532 %DTDARIL. FARAM

P_DTCDTBR =OxFFFF, | DTCEE#IEHRNT KL RAD LA16E v b EOXFFFFIZE
P_DTC.DTED.BIT.CMIO |= 1; AURT T YFCMIOE Y AHZ & HDTCOREE) Z&FA]
S_data[0][0] = 'a';
S_data[0][1]="b';
S_data[0][2] = '¢';
S_data[0][3] = 'd';
S_data[1][0] ='¢';
S_data[1][1] ='f'; e
S data[1][2]='g'; = | -cceeeeooo- BET—8EEY b
S_data[1][3] = 'h"; 170v 513434 FT—4
S_data[2][0] = i';
S_data[2][1] = ';
S_data[2][2] = 'k';
S_data[2][3] =I';
\
| P_CMT.CMSTR.BIT.STRO = 1; | ffffffffffffff CMTavR7ZIYFHYIY FRE—F
I
| set_imask(0); | ffffffffffffff BYRAAIRY LARNLEI YT

>
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fERAEE CMT., DTC

Jo—Fr—+b |

(b) F_T vy FE AL

( cmt0_cmi0_dtc () )

| P_CMT.CMCSR_0.BIT.CMF &= 0; |
\

| P_CMT.CMSTR.BIT.STRO = 0;

|
C )

RTE

AVURTIVFISICMFDY )T

AURTFIVFAATEL
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JrAEEE R A KRR KRR KRR KRR AR KRR KRR IR IR AR AR R A KKK
/* SH7046F Series -SH7047- Application Note */
/* Data transfer Controller(DTC) */
/* Bl ock Transfer node */
/* Function */
/* :Data transfer Controller(DTC) */
/* : Conpare Match Ti mer (CMI chO) */
/* */
/* External input clock : 10MHz */
/* Internal CPU cl ock 1 40MHz */
/* Internal peripheral clock :40Mt */
/* */
/* Witten : 2002/3/1 Rev.1.0 */
[ Rk Rk Rk kR kR kR R Rk kR kR R Rk KRk R Rk Kk Kk Rk Kk K kK kK Ak
#i ncl ude "i odefine. h"
#i ncl ude <machi ne. h>
A Synmbol Definition ---------------mmmm - */
struct st_dtc_bl ock{ /* DTC Bl ock Transfer Mde information */
unsi gned short DTMR /* DTC Mode Register */
unsi gned short DTCRA; /* Transfer counter */
unsi gned short dummy; /* Reserved */
unsi gned short DTCRB; /* Block |ength */
unsi gned | ong DTSAR, /* source address register */
unsi gned | ong DTDAR /* destination address register */
h
#define DTC_COUNT 3 /* DTC Transmit count */
#define DTC_BLOCK_LENG 4 /* DTC bl ock | ength */
#define DIC B (*(volatile struct st_dtc_bl ock*) OxFFFFEOOO) /* DTC infornation
address */
I R Function Definition -------------cmmmmmm o */
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voi d mai n(void);

void cnmO0_cm 0_dtc(void);

I R RAM al location Definition -----------ccommm oo */
unsi gned char S data[ DTC COUNT] [ DTC BLOCK_LENG; /* source buffer nenory */
unsi gned char D_dat a[ DTC_BLOCK_LENG ; /* destination buffer menory*/

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

/* main Program */

/************************************************************/
void nmain( void )

{

/* Set standby node */

P_STBY. MSTCRL. BI T. M5STP25 = 0; /* Disabl e DTC standby node */
P_STBY. MSTCRL. BI T. M5TP24 = 0; /* Di sabl e DTC standby node */
P_STBY. MSTCR2. BI T. M5STP12 = 0; /* Di sabl e CMI' standby node */

/* Set interrupt priority level (0 to 15) */

P_INTC. | PRG BI T. CMTO = 10; /* CMIO CMO interrupt level 5 */
/* Initialize CMIO for Interval tinmer */

P_CMI. CMSTR. BI T. STRO = 0; /* tinmer count stop */

P_CMT. CMCSR 0. WORD = 0x0003;

/* CMF=0; cl ear conpare match flag */

/* CM E=0; conpare match interrupt disable */

/* CKS[1:0]=b'11; clock = peripheral clock(P¢)/512 */
P_CMI. CMCNT_O = 0x0000; /* timer counter clear */
P_CMI. CMCOR_0 = 0x1e84; /* 100ms @ ¢ =40MHz */
P CMI.CMCSR 0.BIT.CME = 1, /* conpare match interrupt enable
/* DTC information */

DTC_B. DTMR = 0xa800; 1* *]




CMT, DTC

DTC / —YLE—FIZ& 5 T—4 &% (CMT, DTC) | fE AL
JOYSLYRE |
/* SM 1: 0] =b' 10; DTSAR i s increnented */
/* DM 1: 0] =b' 00; DTDAR i s i ncrenent ed */
/* NMJ 1: 0] =b' 10; Bl ock transfer node */
/* SZ[ 1: 0] =b' 00; byte-size transfer */
/* DTS=0; destination is Bl ock area */
/* CHNE=0; Chain transfer is cancel ed */
/* DI SEL=0; Interrupt->transfer ends */
/* NM M=0; NM - >Terni nate DTC transfer */
DTC_B. DTCRA = DTC_COUNT; /* DTC transfer Count */
DTC_B. DTCRB = DTC_BLOCK_LENG /* DTC transfer Block I ength */
DTC_B. DTSAR =(unsigned long) & S data[0][0]); /* set source address
DTC B. DTDAR =(unsi gned | ong) & D data[0]); /* set destination address
P_DTC. DTBR= OxFFFF; /* DTC information base register */
/* DTC transnit enabl e */
P_DTC. DTED.BIT.CMO | = 1; /* interrupt sources CMI chO(CM 0)

/* set transmit data block 1*/

S data[0][0]
S data[ 0] [ 1]
S data[0][2]
S data[ 0] [ 3]

"a':

‘b

et

=g

/* set transmit data bl ock 2*/

S data[ 1] [ 0]
S data[1][1]
S data[ 1] [ 2]
S data[1][3]

= e
Cf
‘g
The

/* set transmit data bl ock 3*/

S data[2][0]
S data[ 2] [ 1]
S data[2][2]
S data[ 2] [ 3]

P_CMI. CVBTR. BI T. STRO

1 1
x =

set _i mask(0);

while(1);

= 1; /* CMIO timer count start

/* clear interrupt mask |evel

*/
*/

*/

*/

*/
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DTC / —TILE—KRIZC&BHT—RE*E (CMT. DTC) | fE FAMEEE CMT, DTC
JOYSLYRE |
/************************************************************/
/* CMIO Interrupt */
/* Interval interrupt */
/************************************************************/
#pragma interrupt(cnt O0_cmi 0_dtc)
void cntO_cm O_dtc(void)
{
P_CMI. CMCSR 0. BI T. CMF &= 0; /* Claer CMIO conpare natch flag */
P_CMI. CMSTR. BI T. STRO = 0; /* CMIO timer count stop */
}

52




24 DTC FxA VEnEIZKkBT—4E5% (CMT, DTC)

DTC F x4 VEREIC & HT—48RiE (CMT, DTC)

| 1o P

CMT, DTC

e

(1

Transfer Controller) % i@ &€, PERAMD B NERAM~DF — X Rk TV £,

2

THOET,

3

DTCOHRIESM 2 FK2.25IR LET,

DTCT — 4 Haikid, F=A VERETITWET, B2.2012"F XL 512, 331 bRk & H

AVRTIYTF
&Y A
DTCiE®)

220 DTC/—<IE—RTOT—RiE5n%

K2.1912779 X 512, CMT (Compare Match Timer) & =27 < » FE| Y AL TDTC (Data

foe L

KRR BITHERAT HMCU
FzAY RAM
T— R ERiE1
T BRIt
cMTEIYRH | [ > _
g EmiESE1
CMT "(pTciza) g
DTC
T $Rik T2
””” > _
5 2qo D R
T—RERX2
2.19 DTC #RAW=T—42E5%
RAM 53581 N RAM  B5isE1
o TELS w1 datal) ZE:(D;% »  D1_data[0]
=< LE—F) S1_data[1] ;% p| D1 _data[1]
S1_data[2] SHE Ok p| D1 datal2]
RAM #55%7E2 1 o RAM  #55%562
L F ﬁ%gf ————— »|  S2_data[0] 2@ 2 0);% P  D2_data[0]
(J—2ILE—F) S2_data[1] 3@ B G);E p| D2 _data[1]
S2_data[2] E B0k p| D2 datal2]
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DTC F x4 VE#Ic & BT —4 8% (CMT. DTC) | 1 FaA B [ cwmrt. pTC
i |
F2.25 DICEREEH
ESia FrAVEELDOAR FrAVEE2DABT

BEE—F J—=RILE—R, FxAUEE J—=TILE—FK

Bk B3 3 3[E

BEET—S YA X | /N1 kb (Byte) #niE N1 + (Byte) ¥Rk

BT Mg RAM MiE RAM

BRA o Mg RAM MiE RAM

BETTT FLR B RICERETTT FLRE R RICERETTT FLRE
AU YAk AU YAk

EREET FLR BRERICERESLET FLRE BERICERELET FLRZE
A ) Ak AV VAU

EHER CMT ch0 M > R7 Ty FEIYRAF (CMIO) | Fx A Uxik 1 AR TIZET

THREE

Bl Y A0

BTL (FxA VEEDDH)

BESNET—FEEERTLzEE
213 CPU 1253 L TEIY sAH & 55 A
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DTC Fx A VE#IC& ST —48&iE (CMT. DTC) | e |  cwmrt. DTC

1 FAA B SR BR |

(@

K2.211ZDTCO7 v v 7 MERLET, A¥ A7 T, DTCO3ME (/ —~</LE—F, V

E—hE—FK, 70y J7EEE—F) OEBEEE—FDOIL, /J—<LE—RFEFEHLTT

— ZRERITVET, DTCEBIERAZCMTO a2 X7~ v FEY AL E LT, NERAM)>

LERAM DT — Z Rk 2 TVWET, BLITFIC7 vy 7RIS W THA L4,

DTCE— KLY 2% (DTMR) %, 16 ¥y hD LY A X T, DTC OE{EE— FOHIl %
1TWET,

DTC Y—AT7 KL ALY A% (DTSAR) 1, 32ty hOL Y AX T, DTC DfzikT 5T
— X DERETT FVAZIRELET, V— RV A XOFAIEET FL A, v/ U—FR
DOBEITADEET FLAZIEL T E SN,

DTICT AT 4 %—v a7 RLALYAH (DTDAR) if, 32y hdO LY AZ T, DTC
DOHRET DT — X OWRERT L AZMELET, V— VA XOHEITEET LA,
0y 7 U= ROGEITADHEET FLRAEZEEL T ZIN,

DTCHI#I7 KL ALY A% (DTIAR) 1Z, 2By FOLYAZT, UE—hE—FDE
TTHRE T RO T FLAERELET, VE— FE— NIZBWT, DTSt v b
N1OLE VE— MDY TICBITZEEITLT FLADHIHIT L AZBEL T EE N,
DTSE Y bR 0D EE V= T U TICBITAIRELET FLADHH T LA EZIEL
TLEEN,

DTCHzit 7> h LY AZ A (DTCRA) if, 16 B hD LY AKX T, DTC OF — X #nik
OlskREERELET, /—~LE—FTIE 16 By FOIsED 7 ¥ (1~65,536)
ELTHELET, VE— ME— RTIX, B8 By ho> DTCRAH ITHRERIZE A REF L |
THAL8E Y hODTCRAL X8y MBEED T X L LTHIELET, 7 v v JHREE—
KCiX, 16 By hDiskh v & L U THREL £77,

DTCHEEA U LU A% B (DTCRB) 1%, 16 'y hO LY AX T, 70y JHEEE—
KoL, 7ry s REEEBELET,

DTC A x—7 /LT A% (DTER) i%. DTC Z BT 5 VALK IR T 572D L
VAKX T, DTEA~DTEF 3% 0 £9°,

DTC=a2v bu—  AF—HF ALY AF (DTCSR) I, 16 By DLV AX T, V7 |k
T T7IZL B DTCRREIOFFFZEIEOHRE. BL Y 7 v =T ENZ L 5 DTC X7 ¥
T RUVAZFRELET, /o, DTCEEORELRLET,

DTCHE#HR~N—A LY A% (DTBR) 1%, St L/ EXALAER Iy hOL Y RAX
C. DTCHELE R AERINT A ATV 7 FLAD T 16 By hEEELET, DTBROT
IR 2 F, PV —FERITu ST — REATITo TLEE WD, Ao FEATT 7 & %
THE, EXIRALBEI LA ONENRREILR Y, Fomesa LRI AR EMN A H S
nEd,

DTCE— LY 2% (DTMR) . DTC Y—A7 KL ALY 2% (DTSAR) . DTCF A7
4 F—va T RLALYAX (DTDAR) . DTCHIHI T KL ALY 2% (DTIAR) . DTC
Rk h 7 F LA A (DTCRA) . DTCHERE L > LY A% B (DTCRB) @ 6 AD
VUAZERIZ, CPUMNDLEET 782952 LI TE A, DTCEEIERNFEAT
5 EWNE RAM FICEE SN EEOHMO L PR ZEFRNOELTH LR X ERE N
HODOLYAZZHEE LT DTCHEIEZATV, BBENK T THLE INHLD LI R X ORNEFN
RAM [ZERENET, LIzNo T LY AZERIT, 2—F 71/ F A ETEEONE RAM
FIcHEfR LT E &,
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DTC Fx A VE#IC& ST —48&iE (CMT. DTC) | e CMT. DTC

1 FAA B SR BR |

P DTCIY FA—I ZF—8Z |
LUR4 (DTCSR)
DTCHEE)
Y 2AHBR 1 < DTCHEH~A—RZ L R4 (DTBR) |(b
cuT oTcEBER) »| 0 i xLozs OTBR) |0
53 ol — 3
AVRTIYF | CPUEIY AHER l«;“;ﬂ@ DTCA #+—JALT24 (DTER) |(©)
suny |4 BE5 ) 7HH
< I DTCE— KL TZ4 (DTMR d
BB | FLo ( ) (d) |
wE | 3 DTCE=AY Y b © |
| LR 4A (DTCRA) |
3 DTCHIM7 KLALJR A 0 |
Bk ol omAaR) |
(HERAM) ! DTCEREN Y b @ |
X 3 LY 24B (DTCRB)
F— B R P | DTCY—2 oo
¢ . : 7KLZLSZ4 (DTSAR) )
78 R il [ % ! — — — !
o ! DTCT A RT4%—> 3> 10) !
e | 7 FLRL P R4 (DTDAR)
(RERAM) e <RAMZERIIZF— 5 ZHH> -

(]

(a)
(b)
(c)
(d)
(e)
)

(9)

(h)
()

VI bz TICKADTCEBOHA ik, VI I TREHCLEDTCRYZ 7 FLADEEEITI.
DTCimA1ERERMT Z2A T 7 FLRADLEI6E Y FDBEETTS.

DTC%B#HT 55 YRAAHERERIR. L XZIIDTEAN SDTEFD6EH Y £7 .

DTCEMEE— FOBREZITS,

DTCOT—A Rk DEEEMEIETE

JE—FE—FOLEIC, EET/EEEOUHT FLRAEEE, / —7ILE—FTRKER, 7AvY
A E— FTIIDTCRBL YR 2 & L THREL E TS
JOvYEEE—ROLEIZ, TRV I RERE, / —VILE—FTIERFEM. ) E— ME— FTIEZDTIAR
LORAELTHEELET,

DTCOEE#ET 5T — 2 DEHETT FLRAEETE,

DTCOEE#ET 5T — 2 DEELT FLRAEETE,

221 DTC7JAvHyHE
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DTC F = A VER&I< & 5 F— 4 8% (CMT, DTC) | 5 PR e | cwr

. DTC

{5 FRHERERR BA

(b)

CMIO
2| U AH

E2.22{2CMT ch0D 7' 1 v 7 M ZR LET, AZ A7 Tid, CMT ch0D =2 7~ v FH D
ABEREER L L TDTCT —ZWEETWVES, UFIC7 vy ZHIZOWTHBLET,

FEMESE D, BEILSEENOREEXITVET, 16 Y FOL Y RAXTT,

ATy FHA v AF— KL TP RAZ (CMSTR) 1%, F ¥ X/L 0,1 DA v % (CMCNT)

a7 wyFEA~varyta—) S ATF—F ALY AZ 0 (CMCSR 0) (X, =27

<~ v FREOER, BV IALOFF IEORE, ho o Ty TICHWONE 7 ey
DERETHI6EY hOLIAXTY,

T EELTHATA1I6 Y hOLTVAKTT,

~ v FAMARETSHI6EY hDOL I RAZTY,

CMT chO

ATy FHEA~H T 0 (CMCNT 0) (. EVIABLEREZRESEELZHOT

AT vy FHEA~vaALAF L MLPAZ 0 (CMCOR 0) X, CMCNT & D=t X7

(4)

R

?

AB—FrLTYR4AE (CMSTR)

AURTFIVFEAAT

AURTFIYFEATaAr A—)L

P 27—

BZRLTZ4E_0 (CMCSR 0)

.

teEEs

AVURTFIYFEAY savy
A>3 0 (CMCNT_0) 4 SN

JVRAYRLTUR%E 0 (CMCOR_0)

EI%

AVURTFIVFEAT

ANEEZ

oavy
—P¢/512
—P@®/128
—P@®/32
—Po/8

X222 CMTJ7BRvy/IK

F2.261CAR S A7 BIOFERER 0 (1T 2R LET,
% 2.26 HEEEE|Y {1

HaE 548 HEREEI Y 43 1+
DTMR DTC DTC &/ —<ILE— K, Fx VERXIZEHRTE
DTCRA DTC EEEBDERE
DTSAR DTC EETT FLADHRTE
DTDAR DTC LT FLADHRTE
DTBR DTC DTC RS A Ef116 Ew FORE
DTER DTC CMT ch0 @ CMI &Y 5A# T DTC D2 & 35 Al
CMSTR CMT CMT AU FDRA—
CMCSR_0 CMT cho Ao b0y OER, BYAHDFHE
CMCNT_0 CMT cho hovs
CMCOR_0 CMT ch0 AHD%E

57




DTC Fx A VE#IC& ST —48&iE (CMT. DTC) | e |  cwmrt. DTC

B |

(1) R223IC8ER#EEZRLET,
BICRT LT, N— Ry = 7B LY 7 b7 = TALERIZ X W DTCIZ L A NERAM DN
PBRAM ~D T — Z Rk 21TV E T,

24T
hov rRE—+ aVRy

TYFHRE

aVURT aAURT
TYFRE TYFHRE
CMCOR_Q ~{-=---====mm- -

1 BARhIU bR by T

CMT
ch0

H'0000 —

CMTaVURT7IYF

75% (CMF)

AVURTIVTF

CMIE| Y A

DTCHEE) —

y

V—‘ |

TR (NERAM)

T—2EET (MERAM)

<<N—FDz7HE>>
L
<<VY7 by T7RE>>
(1) CMTDH
s aAVRTIYFCMIBIY AHZEEHA
(2) DTC1DEH/TE
cJ—RILE—F, FAUiRE
- BriXEH3E
- BRI, ERikSEENERAM
SERESTT FLREA VI Y AT L
CERERT FLREA VYA L
F R TRICEIY A EEFE
(3) DTC2MEKE
+/—=TIILE—F
- BrikEH3E
- BRI, ERiASEEMNAERAM
CEETT FLREAV AR
CERERT FLREAVY YA L
F BRI TIRICEIY AH A
(5) CMIEIY ;A& THDTCEBNFFA
(4) CMTH Y > hEtR

<<N—Fz7HE>>
CAVRTIYTFRE

- DTC1#28)

- RAMM 5RAMA F—4 #85i% (DTC1)
- DTC2i28) (F = A1 vEni%)

* RAMM 5 RAMA F—4 %#x3% (DTC2)
*CMF235491U7
<<KVYTrYzT7RE>>

L

2.23 ENEIRE

<<N—FHz7H0E>>

CAVRTIYTFRE

- DTC1i2%)

- RAMM 5RAMA F—4 #Exi% (DTC1)

- DTC2i28) (F = A VEri%)

* RAMM 5 RAMA F—4 %8z3% (DTC2)

s CPUAD O VRTTyFE|YAH
(CMI) H4%£

<<YThHzT7RE>S>

sCMF235071)7

CBAIAIU R YT
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DTC Fx A VE#IC& ST —48&iE (CMT. DTC) | e |  cwmrt. DTC

B1E 5553 |

(2)

B12.24( DTCEMOBIEIME 7 LET, DTCEETT 250, RBER S RAT 2wl
FORERAT> TS,

DTC L YA ZERDOFRE. DTC L VA X ERIZIRAM LIZEIE L T 7Z &0,

DTC XV # 7 —7WIZDTC LY RAAEROEIT KL R (v b)) OFfL16Ey b
HELET,

DTCEHRRN—AL Y2 Z (DTMR) (2 DTC VYA IFROLIET FL A (328 k) OF
fL16Ey FEHRELET,

PUFOMET, DTCAEEI L £,

DTC EZ B K DEFN 0 AL DIFEE,

DTC DY X7 —T )VOREIERIZES T DT FLANL, DTC VYA X EROFEEAT K
VAD TN 16 By b EFiAABET,

DTCEHN—AL 2% (DTMR) 775, DTC LY A ZEROEIHT FLAD A7 16 £
k& FiAIABE T,

RLRANTESEIAT RV AL 16 By & B 16 By Fpb, DTC LY AL fEHO 32 By
NDFEEET R LA &R,

DTC L Y R ZIEMIEEET FL AN D, DTC L P X X ERIEHEZ NER G AT, T — X ik
EITWET,

RKE AT TiE, CMTOa X7~ FEID AL PDTCHEENEK & 720 £,
R22712 ) —~<)LE— RTOF = A VIO L VA X BEROERE T LET,

%227 DICLLPRAEHR—E (/—<TILE—F, FA VX
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[;¥] RFDTC LPRAEHRDEBET FLR (NE RAM £)

59




DTC F x4 VEREIC & HT—48RiE (CMT, DTC)

{5 FAHERE

CMT, DTC

B |

DTCIF#RR—X LT X4 (DTBR)

DTCRY 4
F7RLZR

DTCL Y X 2 f&#R
5%BE7 FLR (EfD)

o8

DTCARY A T—T L

~__—

DTCL SR & &1
%87 FLR (TFHLD)

\_/—\

DTCLYR% >
&1

F A VERAON

DTCLY R4 >
552

F x4 VEREOFF

RF O\
RF+1
RF+2
RF+3
RF+4
RF+5
RF+6
RF+7
RF+8
RF+9
RF+10
RF+11
RF+12
RF+13
RF+14
RF+15J/
RF
RF+1
RF+2
RF+3
RF+4
RF+5
RF+6
RF+7
RF+8
RF+9
RF+10
RF+11
RF+12
RF+13
RF+14
RF+15

y

J—TILE—F
BRi%1
(NEERAM->RERAM)

J—TILE—F
BRi%2
(NERAM->NERAM)

X 224 DICARY AT KLREEGEFREDAIE (/ —<ILE—FKRIZEEZF oA VERE)

60




DTC F x4 VE#Ic & BT —4 8% (CMT. DTC) | 1 FaA B CMT. DTC
YT Ry T 7HB |
(1) EY=2—/LiiB
£2.28I1C, AXAIHIOEY 2—VERLET,
£228 EDa—IIEHHA
EDa—ILE FRILE HHE
AL UN—F > main CMT %4 Y DEE. DTC DHMYWREE. F1IRE—

CMIO &I Y) JAH

cmt0_cmiO_dtc

FFICEIYAHRE

CMT ch0 3 v AR7<T v F&IYiAH (CMI0) , DTC EERIMERER T

(2)  Bl%EoHHA
F2.2912, RE AT HICHERTH55% R LET,
#2.29 BIHDEHEA
5184 HeaE ECa—LA T8k AHA
S1_data[0]~[2] | DTCLERETDEET —FHEM | AAVIL—F> 1/84 + Hh
D1 _data[0]~[2] | DTCLERELDEET—F4EM | A1 IL—F> 1/84 + AA
S2_data[0]~[2] | DTC2 ERiATTDERET —F &M | AAVIL—F > 1/84 + Hh
D2_data[0]~[2] | DTC2 SRk DERET—F &M | AAVIL—F > 1/84 + AA
(3) MHEHWNE L TR &G
$2.30, F+&2.31c, REZAZFOHEHT LN L AZ R LET,
£ 230 FRANBLICXS2ERA (1)
LSR5 % e TELZ | BEE
Ev bk P Ev bk
EDa—ILAREAUNLMaAY A= LLIRE L
. H'FFFF861C
MSTP25 | DTC ESa— LR A VA &HIfEHE w + .
P_STBY.MSTCR1 . Ev k9 b'00
MSTP24 | :MSTP25=MSTP24=0 D& &, EPa—ILRZ VN1 &R €y kg
MSTP25,24 1/ L B % 8 7
EDA—ILREZUNLAVFA—=)LLYRAE 2
) . . H'FFFF861E
P_STBY.MSTCR2 | MSTP12 | CMT £ a—J)LR A VA HIHE v b Eyv k12 0
MSTP12=0 D& &, EZa—ILRE VINA fRl& 7
4>a57“|~7“ﬁ5jju%4 I/**f‘x’;“!:G (IPRG) —
P_INTC.PRG cMTo CMTO @ CMIO &l Y JAFH B L N L DERE By 10
:CMTO0=b'1010(10)® & &, CMIO E| Y AHIZBEL X)L 10 14
1B E
AVURTIVFRAALAIREA— KLY XA (CMTSR)
P_CMT.CMSTR . . H'FFFF83D0 H'0001
CMCNT OEME/BLZ:ERTSH 16 Ev L PRX4A
AYUERE— k1 .
STR1 Ev k1
:STR1=b'0ODEE, TCNT_1DhD Y FEIEIXEFEL
AYUERE— RO .
STRO Ev kO
: STRO=b'1 D& E, TCNT_O DAY > FENE

61




DTC Fx A VE#IC& ST —48&iE (CMT. DTC) | e |  cwmrt. DTC

Y7 kYT 7B |

LR 4% e TELR | BEE
- A -
Evk 3 Evk
AVRTIVFAATa O—)L
P_CMT.CMCSR_0 ART—BRVIAZ O (CMCSR—O)_ HFFFF83D2 | H'0043
AVURTIVFREDRK., BIYRAARE. 247D 0Oy
JEE
AVURTFIVFISY .
CMF R Ev k7
: CMCNT & CMCOR D{fEMN—HL1=& & CMF=1 £ %
IURTIYFEYRAHA F—T L R
CMIE ) Evhke6
CCMIE=1 D& E, aVRTIYFEIYRAHAH (CMI) ZHE
CKS1 CMCNT DA™H o429 0vs DER Evhki1
CKS0 : CKS[L:0]=b'11 & &, . A&V AV Y P 512 THOV b+ | Ev kO
AURFIVFRALIAY A _0 (CMCNT_O)
P_CMT.CMCNT_0O BYRAHBRERESEDZEHODT v IThH4 16 Ew b | HFFFF83D4 | H'0000
LYR4E
AVURTFIYFREARAVAZAV LY RA O
(CMCOR_0)
P_CMT.CMCOR_0 CMCNT £DaVUR7IyFRMEHRE.I6 EY FLP XY | HFFFF83D6 | H'1e84
CMCOR_0=H'1e84 M & &, 100ms AH TV RT7I v F
(P¢/512 Ao > b, P d=40MHZ)
#2331 HFRARBLCXAEHEA (2)
LER4a% 7 ELR HEE
- HERE -
Evh =
DTC E— KL YZX#% (DTMR)
DTC_N1.DTMR . _ AN RAM IZEEE | H'a040
DTC OEMEE— FDHIRTE
SM1 Y—R7 KLRE—FK Ev k15
SMO : SM[1:0]=b'10 D & &, 5% DTSARZA VY U AV b Ev k14
DM1 TRATAF—23V7 FLRE—F Ewv k13
DMO : DM[1:0]=b'10 ® & & #Ri%k# DTDAR A V7 Y AL b Ewv k12
MD1 DTC DEm¥EE—F Ewv ki1l
MDO . MD[1:0]=b'00 D& &, / —TLE—F Ewv k10
sz1 DTCT—4 5 VRIT7HAX Evhk9
SZ0 1 SZ[1:01=b'00 D & ZF. /84 b (lbyte) ¥mit Ev k8
DTCEZEE—KELY b .
DTS - . Evhk7
:DTS=b0DEE, TRTAF—2 a3 AT YV EE
DTC F A V#nEA *—T )L .
CHNE _ Evhke6
:CHNE=D'1 DL E, Fx A VEnEEHY
DTCA Y45 bty b
DISEL | :DISEL=b0 D& E HEESNI=T—RIEEERTLIEERE | EV S
1T CPU IZxt L TEIYAAERE FHAE
DTC NMI £— K .
NMIM _ Ev k4
:NMIM=b'0 M & &, NMIIZ& Y DTC $5ik %t

62




DTC F x4 VE#Ic & BT —4 8% (CMT. DTC) | 1 FaA B [ cwmrt. pTC
Y7 kYT 7B |
LUR4% . FELZ | BEE
- HeaE .
Evk Evk
DTCEs%ENH Y LT R4 A (DTCRA)
DTC_N1.DTCRA . L L R RAM [ZEZE | H'0003
DTC O T— 4k DEREE#BMEIEE. 3 EEREICHTE
DTC Y—R7 FLRL R4S (DTSAR)
DTC_N1.DTSAR DTC DEriEd 52T — 2 DEETT FLRZEHE. 32 Ew L | AERAMIZEEE | &S1_data[0]
R4
DTC FRT4#— 37 KLAL Y R4 (DTDAR)
DTC_N1.DTDAR DTC MErikd 5T — 2 DEEEET FLRZEHE. 32 Ev L | AERAMIZEEE | &D1_data[0]
TRA
DTC E— KL Y2Z4% (DTMR)
DTC_N2.DTMR . ) R RAM [ZEZE | H'a000
DTC OEEE— K DHIHERTE
SM1 Y—R7 FLRE—F Ev k15
SMO : SM[1:0]=b'10 D & &, Rk DTSAREA V7 1) A b Ev k14
DM1 TRATAR—23V7 FLRE—F Ewv k13
DMO : DM[1:0]=b'10 @ & &=, 5i%#% DTDAR &4/ VY Y AL b Ev k12
MD1 DTC OEREE— K Ev ki1l
MDO - MD[L:0]=b'00 D & &, / —TILE—FK Ev k10
sz1 DTCF—4 SR T7HA X Evko
SZ0 : SZ[1:0]=b'00 M & &, /XA k (1Byte) #xzt Evk8
DTC &% E—KELY k .
DTS . = A Ev k7
:DTS=b0DEE, FRT 4 F— 3 ANTO Y Y HEE
DTC F A VEr&EA *—TIL .
CHNE _ Evké
: CHNE=b'O D& &, F A Uik iR
DTCA Y45 bty b
DISEL | :DISEL=b'0 D& E HEESNT—2EEERT LI=E & | EV S
I+ CPU IZxt L TEIYAABERE FAE
DTCNMI £— K .
NMIM Evhka
- NMIM=b'0 ® & =, NMI & Y DTC ri%k % i
DTCEs%EN > LU R4 A (DTCRA)
DTC_N2.DTCRA . L e R RAM [ZEZE | H'0003
DTC O T—4 A DEREEBMEIEE. 3 EEREICHTE
DTC Y—R7 FLRL R4S (DTSAR)
DTC_N2.DTSAR DTC DEriEd 52T — 2 DEETT FLRZEHE. 32 Ev L | AERAMIZEE | &S2_data[0]
R4
DTC FRT4#— 37 KLAL T R4 (DTDAR)
DTC_N2.DTDAR DTC D% T 57— 4 DEEEET FLREHE. 32 Ey bL | NERAMIZEE | &D2_data[0]
TR4A
DTC {§#~R—RX L LR 4 (DTBR)
P_DTC.DTBR DTCEEIEREBMT AT 7 FLAD L16 E v %35 | HFFFF8708 OXFFFF
E
DTC 4 %#—JJLL L R4 D (DTED)
1%ty bFBHEMET HEIYRAHERD DTC EHERE L HEFEES703
P_DTC.DTED | CMIO | T®&iR By ks 1
Y
: CMIO(DTEDS)=b'1 M & &, CMTO @ CMIO | Y AH A S
ZR
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YT Ry T 7HB |
(4) {EHARAMIH
#2322, KX A7 THEATHRAMDFHI AR LET,
% 2.32 {FM RAM 5B
SR)LE HERE 7 KLR FRESaA—ILE
DTC1 85k 7 — 2 D&
e
S1_data 3Byte F— 5 EHEWT HEF A& RAM A UN—F 2
DTCl T—REREEZED T — R 1&HH
e
D1_data 3Byte 7— & EHEWT HEF A& RAM A UN—F 2
DTC2 Bk 7— 5 D& s
S2_data 3Byte 7—5 £ BT A& RAM A IN—F Y
D2_data DTC2 7—SEERDT S8 | o pam AL UN—F

3Byte 7 — 43 ZA&HNT HECSI
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(@ AA R

main()

P_STBY.MSTCR1.BIT.MSTP25 = 0;
P_STBY.MSTCR1.BIT.MSTP24 = 0;
P_STBY.MSTCR1.BIT.MSTP18 = 0;

| P_INTC.IPRG.BIT.CMTO = 10;

P_CMT.CMSTR.BIT.STRO = 0;
P_CMT.CMCSR_0.WORD = 0x0003;

P_CMT.CMCNT _0 = 0x0000;
P_CMT.CMCOR_0 = Ox1e84;
P_CMT.CMCSR_0.BIT.CMIE = 1;

DTC_N1.DTMR = 0xa040;
DTC_N1.DTCRA =3;

DTC_N1.DTSAR = (unsigned long) & (S1_data[0]);
DTC_N1.DTDAR = (unsigned long) & (D1_data[0]);
I

DTC_N2.DTMR = 0xa000;
DTC_N2.DTCRA = 3;

DTC_N2.DTSAR = (unsigned long) & (S2_data[0]);
DTC_N2.DTDAR = (unsigned long) & (D2_data[0]);

P_DTC.DTBR = OxFFFF;
P_DTC.DTED.BIT.CMIO |= 1;

S1_data[0] = 0x41;
S1_data[1] = 0x42;
S1_data[2] = 0x43;
S2_data[0] = 0x61;
S2_data[1] = 0x62;
S2_data[2] = 0x63;

| P_CMT.CMST‘R.BIT.STRO=1; |
| set_im;sk(O); |

N

DTCOEDA—IRBAVNLAE—FDY )T
CMTOES2—ILREZUNLAE—FDY )T

CMIOEI Y iAH Z B 5E L RILE10IZRE

CMTERE

AVRTFIVFEAINDIUADEL
CMCNTADYEDADY B Yy EPd/512

CMCNThO VA% )7
AVRTIYFENYRAHEHZE100msIZHRTE (P d=40MHzEE)
CM10a U R7 < v FEIYAH &

DTC1DE&E

J—RIJVE—FK, DTSARA VY A2k, DTDARA VU YAk
INA bERE. FrAVEEHY .

EniX EHGE

#5322 TDTSARIE, MERAM, ER#5EDTDARIE. FIEERAM
DTC2ME&E

J—RIJE—FK, DTSARA VYA, DTDARA VU ) A b
NA MR, Frq UEREG L, TREER TSR Y AAEFE
ERiXEHGE

§5:% TDTSARIFHMERAM., #5i% £DTDARIFHERAM

DTCER.1ESD T KL AD EAI16E v + ZOXFFFFIZERTE
IAVURT Ty FCMIOEIY AHIC & HDTCOFEE) Z 37

BET—4%EEY b

CMTaVRFPIVFAIVFRE—F

EYIRAAIRILRNILEI YT
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(b) F_T vy FE AL

( cmt0_cmi0_dtc () )

| P_CMT.CMCSR_0.BIT.CMF &= 0; |-~
I

| P CMTCMSTRBITSTRO=0; |~

|
C RTE )

AVURTIVFISICMFDY )T

AURTFIVFAATEL
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/* SH7046F Series -SH7047- Application Note */

/* Data transfer Controller(DTC) */

/* Nor mal node with Chain Transfer */

/* Function */

/* :Data transfer Controller(DTC) */

/* : Conpare Match Ti mer (CMI chO) */

/* */

/* External input clock : 10MHz */

/* Internal CPU cl ock 1 40MHz */

/* Internal peripheral clock :40Mt */

/* */

/* Witten : 2002/3/1 Rev.1.0 */

[ Rk Rk Rk kR kR kR R Rk kR kR R Rk KRk R Rk Kk Kk Rk Kk K kK kK Ak

#i ncl ude "i odefine. h"

#i ncl ude <machi ne. h>

R Synbol Definition ---------mmmmmm o */

struct st_dtc_n{ /* DTC Normal Transfer Mde information */
unsi gned short DTMR /* DTC Mbde Regi ster */
unsi gned short DTCRA, /* Transfer counter */
unsi gned short dummyl; /* Reserved */
unsi gned short dummy?2; /* Reserved */
unsi gned | ong DTSAR /* source address register */
unsi gned | ong DTDAR; /* destination address register */

b

#define DTC_COUNT13 /* DTC Transnit count */

#define DTC_COUNT2 3 /* DTC Transmit count */

#define DTC_NL (*(volatile struct st_dtc_n*)OxFFFFEOOO) /* DTC i nformation

address */

#define DTIC_N2 (*(volatile struct st_dtc_n*)OxFFFFE010) /* DTC i nformation

address */
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I R Function Definition -------------commmmm */
voi d mai n(void);
void cnt O0_cmi 0_dtc(void);
A R RAM al l ocation Definition ------------------------o - */
unsi gned char S1_dat a[ DTC_COUNT1] ; /* buffer menory */
unsi gned char Dl1_dat a[ DTC_COUNT1] ; /* buffer nenory */
unsi gned char S2_dat a[ DTC_COUNT2] ; /* buffer menory */
unsi gned char D2_dat a[ DTC_COUNT2] ; /* buffer nenory */
J R kR kR kR kR kR kR R Rk kR R Rk kR kR Rk kR kR Kk Kk Kk Kk Kk kA k
/* main Program */
[ R kR kR kR kR kR kR R Rk kR ok KRk R Rk R Rk kR kR kR Kk Kk Kk Kk kA k
void nain( void )
{
/* Set standby node */
P_STBY. MSTCRL. BI T. M5TP25 = 0; /* Di sabl e DTC standby node */
P_STBY. MSTCR1. BI T. MSTP24 = 0; /* Disable DTC standby node */
P_STBY. MSTCR2. BI T. M5TP12 = 0; /* Disable CMI standby node */
/* Set interrupt priority level (0 to 15) */
P_INTC. | PRG BI T. CMTO = 10; /* CMIO CMO interrupt level 10 */
/* Initialize CMIO for Interval tinmer */
P_CMI. CMSTR. BI T. STRO = O0; /* tinmer count stop */
P_CMT. CMCSR 0. WORD = 0x0003;
/* CMF=0; cl ear conpare match flag */
/* CM E=0; conpare match interrupt disable */
/* CKS[1:0]=b'11; clock = peripheral clock(P¢)/512 */
P_CMI. CMCNT_O0 = 0x0000; /* timer counter clear */
P_CMI. CMCOR_0 = 0x1e84; /* 100nms cl ock=P¢/512 P¢=40Mz */
P CMI.CMCSR 0.BIT.CME = 1, /* conpare match interrupt enable */

/* DTCLl information */
DTC_NL1. DTMR = 0xa040; [* */
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/* SM 1: 0] =b' 10; DTSAR i s increnented */
/* DM 1: 0] =b' 10; DTDAR i s i ncrenent ed */
/* NMJ 1: 0] =b' 00; Nor mal transfer node */
/* SZ[ 1: 0] =b' 00; byte-size transfer */
/* DTS=0; Source is block area */
/* CHNE=1, Chain transfer is enable */
/* DI SEL=0; Interrupt->transfer ends */
/* NM M=0; NM - >Term nate DTC transfer */
DTC_NL1. DTCRA = DTC_COUNTZ; /* DTC transfer Count */
DTC _N1. DTSAR =(unsi gned | ong) & S1_data[0]); /* set source address */

DTC_NL1. DTDAR =(unsigned |l ong) & Dl1_data[0]); /* set destinati on address
/* DTC2 information */

DTC_N2. DTVMR = 0xa000; [* */

/* SM 1: 0] =b' 10; DTSAR i s increnented */

/* DM 1: 0] =b' 10; DTDAR i s increnented */

/* MD] 1: 0] =b' 00; Nor nal transfer node */

/* SZ[ 1: 0] =b' 00; byt e-si ze transfer */

/* DTS=0; Source is block area */

/* CHNE=O0; Chain transfer is canceled */

/* DI SEL=0; I nterrupt->transfer ends */

/* NM M=0; NM - >Ter nmi nate DTC transfer */
DTC_N2. DTCRA = DTC_COUNT2; /* DTC transfer Count */
DTC_N2. DTSAR =(unsigned | ong) & S2_data[0]); /* set source address */
DTC_N2. DTDAR =(unsi gned | ong) & D2_data[0]); /* set destination address
P_DTC. DTBR= OxFFFF; /* DTC informati on base register */
P_DTC.DTED.BIT.CMO | = 1; /* interrupt sources CMI chO(CM 0) */

/* set transnit data */
S1_data[0] = 0x41;
S1_data[1l] = 0x42;
Sl_data[2] = 0x43;
S2_data[ 0] = 0x61;
S2_data[ 1] = 0x62;
S2_data[2] = 0x63;

*/

*/
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set _i mask(0); /* clear interrupt mask |evel */
P_CMI. CMSTR. BI T. STRO = 1; /* CMIO timer count start */
whil e(1);
}
[ R kR kR kR kR kR kR R Rk kR kR ok KRk R Rk kR Kk kR kK kR kK kK kK Ak k
/* CMTO Interrupt */
/* Interval interrupt */

JrAEE R R AR KA AR A KKK AR R AR A KA KRR AR AR A IR KRR AR AR KRR A KK

#pragma interrupt(cnt0_cmi 0_dtc)

void cntO_cm O_dtc(void)

{

P_CMT. CMCSR 0. BI T. CMWF &= O; /* Clear CMIO conpare natch flag
P_CMI. CMSTR. BI T. STRO = 0; /* CMIO timer count stop */

*/
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RSREKX U 7ILT—2RFEZIE L DTC T—42 8% (SCI, DTC)

SRR U 7ILT— 5 AEERIE & DTC F— 4 855% (SCI.DTC) |

fEmmeE | scl. DpTC

e

(1

K2.25(Z"F L DI,

TIAA N F—F ORBEEZEBELTOET,

2

FBRIBIA Y 7VIREERE L . DTCIC L 57 — X iRisiee 2 L

X2.26127~% &L 91ZDTC (DataTransfer Controller) OFREMEREZ L C. U 7VIRET

—Z Ok, VY T NVRAET —F ONBRAM DR Z TV E T,

3

EEZETLHT DT =~y MEI, TSR 8y b AU T4, AbyTEY R

E: 18y b, T—FOKETME Y b OEZETHLSBY 7y — A RHFRUZLY, By FL—

FIMbpsCil#fE 21TV E T,
(4) DTCOHRESEFAFR2.33TRFLET,
KA XY HITCHERT HMCU
SCI
R_IE/ZIE
eTe Y 3AH SYTFILTF—4
TXD P> RXD SEAC T
SYTILT—4A
: 7 Ri% RMCU
RAM EEF—4 RXD | SYTILT—4 D BEXR
P R — >
2ET—5
X225 SRR U TILT—2REEEZE
SYUTFILESURIY b SYUTLLY—T

- ?’:M 5 F—% L A4S (TDR_2) F—4 LT R4 (RDR_2) RAM

xd_data Rxd_data0

(1Byte) =8 ma— Y| (Bye)
Txd_data1 TDR_2 RDR_2 Rxd_datat

(1Byte) 2@5/; (1Byte) (1Byte) 2EE—p (1Byte)
Txd_data2 SEIE SE E\‘ Rxd_data2

(1Byte) (1Byte)

<Y TILEET—2DF— 4% (DTC1)>

2.26 DTC #RAW=T

<VYTLBET—2OT—RER(DTC2)>

— 2 ¥k

% 2.33 DTC &mEEH

B3 1) 7 ILEIERI DTC Dk (DTCL) 1) 7 ILZIER DTC OE%EEM (DTC2)
BEE—F J/—TILE—F J—TILE—F
ik EH 3@ 3@
YA X N1+ (Byte) #ni N1 b (Byte) ¥zt
Rk A& RAM SYFILLY—TF—2LTPR4E (RDR_2)
Rkt DYTFILES VARSI Y FT—ELTRE A& RAM

(TDR_2)
EERTT FLR | R RICERETT FLRZA VI U AU+ BT T FLRIXERE
EEET FLR | &%k 7 FLRIZEE ERERICERERT KLRZA VYU AU R
EEBER SClch2 MEEEIYAA (TXI_2) THEE SClch2 ®Z{EEIYiAdH (RXI_2) THEE
B Y AR WESNET—HEEERTLREEEE T | BEShET—4BEERTLREEEET
CPU Izxt L TEIY A & EFA] CPU Izxt L TEIY A& 35 Al
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1 FAA B SR BR |

(1

(@

KEAZITHITCIZ, VT Nala=r— g A7 x—A (SCl : Serid Communication
Interface) &5 —4% A7 72 kr— (DTC:DataTransfer Controller) 4 L C.
FBEHRD S 7 AT —F OREEZEBELTOET,

R2.27IZFSRANX T Y T AT — B EREMEO T v v 7 ER LET, LUTFICHER
RV 7T = HFEEZEDO T 0 v 7 BIZHOW TR L £,

o FIHBFMAT— NIX, ¥ 77 N CHRZ & 2RSRPMEFX T T AT —FiEE%E
1TWET, FAER 5Tl Universal Asynchronous Receiver/Transmitter (UART) <0,
Asynchronous Communication Interface Adapter (ACIA) 72 & OFEAEDOFAA R HZGEEH LS
LDV T ABENTEET, Eo, FHRMXET— FTI3EREO T e vy O U 7
JVIBEHERE (v T 7 ety lEHIE) 2 HA CWVET,

s WEELGLZ vy 7 Pold, WREIIKELZEES D700 1 v 7 TT,

e LI—TVT7 ML TREZ (RSRD2) X, VITNAT—HEZETHZODOL AL TT,
RSR 22 RXD2 B+ H A SN VT ATF—F %, LSB (v +0) 226%(E L72IE
Wy NIRRT UVAT—HICEBRLET, 131 bOT—F%2%2ETHE, T—XIXHE)
A RDR 2 ~Es & Ed, CPUMNDS RSR 2 ZEHE Y — RIT A4 b5 LixTEEH
Ao

e Ly—TUF—ZLTURF 2 (RDR2) 1T, ZELIV YT AT —F 5T 58y b
VURETT, I "OT—FDOZENMETTDHE, ZELET—4%% RSR 205
RDR 2 ~HAE L, ZEEMEATE T LET, TD% RSR 21IZFErHEL 2D £7. RSR 2
L RDR 2 I T NN 7 712725 T B 72 it L2 ZFEEN AIEETF, RDR_2 13%
BHEALSAZROTCPUMNLTA FTEEEA,

e FFVAIy MUY T ML YRARLZ 2 (TSR2) IF, VITNAT—ZEERETLHZODL TR
2 TY, TDR2MOLEET —HE Vo7 A TSR 215k L, LSB (B v k 0) MbHJEIC
TXD M ICE T A E TU Y TAT—HEEETVET, LA, bOT— X 2%(ET D
L. HEIMIZ TDR 2225 TSR 2 ~NRODEFET —# sk L, EEEZHGLET, 72720,
TDR 21T —Z NEZAENTWARW(TDRE IZ"1"RE v b ENTW3A)EAI12IE TDR 2
5 TSR 2 ~DF — X EREIIfTWER A, CPUMNS TSR2 #HEY — K,/ T4 b5 2
LIz TEEHA,

e FIVAI Y RTF—HLURAZ 2 (TDR2) I, ¥ET—¥%HNT58E Yy hOL TR
T, TSR2D"ZE" 245 &, TDR 2ICEZAENLXIET —F % TSR 2 [ZHRi%
L. YUTAF—EEEZBRBLET, TSR2DV Y TLF—Z%EEHIC, TDR 212K
DEET—F% T4 FLTEL &, EHEENAFETY, TDR 21X, ®ICCPUILLD Y
— R/ Z4 R ERETT,

e VUTNAE—KRLIRAHZ 2(SMR2) &, YITATF—FEE74+—~> hOFREEL, N
BAR—L— 2R —FDra vy ) —AEBRTHZDDO8E Yy hOLIRAETY,

e VUT ARV VAKX 2 (SCR 2) IE. HEE/ ZEIESIORE ZEray
7 —=ADEREITHI8E Y FDOLIRZTT,

o VUTNATFT—HALTAH 2 (SSR 2) X, SCI2ODAT—F AT T T LkZGgw LT
oty Yy TR I TWET, TDRE, RDRF, OER, PER, FER X7 V 7 DA WHe
T,

e VUTNAT 4L varyaryiuo—) 2LV AF (SDCR 2) 1X. DIRE Y MZXbv ., LSB
77 —AF/MSB 77 —A OBEREITNET, VI T AEEET-RICLLT. 88y b
EOHALSB 77—/ MSB 77 —A FORIRNARETT, 78y FEDEHA LSB 7
7—Z REBIRL, MSB 7 7 — & hOBRITITHORNTL IEE U,

e By Rl —hLTURF 2 (BRR2 IF, By FL— 2T LZ-0DO8E Y FOL TR
LS
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1 FAA B SR BR |
EEAGEES %3 vy
SCI2EASRK > ) 7ILErkRET A Y D
pomommmmmse <EREL— P DA > oo sBvY
sciBsOvYy | ! P$/128
A NiEF : 1 P¢/32
(SCK2) 1 i P®/8
<« E» ke—rvzxL—s - — | Pen
,]D“& P EvhL—FLPRE_2 !
= (BRR_2) |
savy
T BB REBAEBERES ey
: © SYTLE—KLURE_2 §
i (SMR 2) ! BYAHER
i © SYFLavra—LLTRE 2 3 pTEI_2
| weoweE (SCR_2) e
| wmEE @ SYFLRF—ERLTRE 2 P RX2
! (SSR_2) P ERI2
©| TITATLovavaYrR—L 2 |
| LPZ4% (SDCR_2) 3
sete | |1 . T
i i S A— o SREF -S>
(TXD2) ; - oo - = - .. = N !
O < (h) . FSURIYRUTRLERE 2 | FSYREYRTF—ELIRE 2 ||
- ! (TSR_2) ) (TDR_2) |
sce®g | — mmtm~ N
Py o vy SRET-sEE> :
(RXD2) o . : - T o= !
(i) LY—TYITRLPRE 2 < LY—ITF—ELIRE 2 !
'; (RSR_2) (9) (RDR_2) 1
E]
(@) vBvYEHAT S,
(b) YFILT—EBEI+—IYLDREE, R—L— Pz RL—2DIOv I Y—RERRETS,
(c) ZEE/2EBE. VOV I Y—X, SCKIFFOMEERETS.
d) RTF—BRIFY (FSVRIYRT—EALIPREAIVTTF 4, LY—TF—EALIPRETIL, =50 IT5—,
TL—IVFIS5—, KUF4I5—) [TEYSCROBIEREETT,
(e) LSB77—RX F/MSBT77—R FDRIREITS,
(f) TSR 2MD"E"#HHET B &IZ&Y., TDR 2IZEEFAFN-EIET—4F 2TSR 2ICERi%,

(9)

1 FOT—2DRENMERTTHE. RIELI-T—4 £RSR_2A 5RDR_2~Exi%,

2.27

ASAHR LV T T2 ORERIE

JovIR
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(b)

K2.28{zDTCO 7 v 7 RERLET, KX A7 Tix, DTCOIFEH (/ —~/LE—FK, U
E—hE— K, 70y JiBEE—FR) OWREET—FDIH, /—v/UREEE— REHEHAL
T, VU TNWEZET —Z OEBEEZITWVET, DTCEBIERAZ, U 7 ALOEEFEOTXIEY
AT, U TAZIEORXIEN YA E LT, DTCT —ZHakZfTWET, T v
IZHOWTHEBILET,

DTCE— KLY 2% (DTMR) %, 16 ¥y hD L YA X T, DTC OE{EE— FOHIl %
1TWET,

DTC Y—AT7 KL ALY A% (DTSAR) 1, 32ty hOL VAKX T, DTC Df&i(T 5T
— X DERETLT RVAZIRELET, V— RV A XOFAIMEET FL A, v/ U—FR
DOBEITADEET FLAZIEEL T E SN,

DTICT AT 4 %x—v a7 RLALYAH (DTDAR) if. 32y hdO LY AZ T, DTC
DERET DT —H DERELT FLAZRELET, V— KA XOEEITMEET LA,
07U — ROGEIXADHEHET FLRAEZEEL T ZI,

DTCHI#I7 KL ALY 2% (DTIAR) 1, 2By hOLYAZT, UE—hE—FD &
ETHRETT BRSO T FLAERELET, VE— FE— FIZBWT, DTSt v b
N1OLE VE— MDY TICBITZEEITLT FLADOHIHIT L AZHBEL T EE W,
DTSE Y bR 0D EE V= U TICBITAILWELET FLADHIH T L AEZIEL
TLIEEW,

DTCHzit 7> h LY AZ A (DTCRA) if, 16 B hD LY AKX T, DTC OF — X #nik
DlskbEERELET, /—~/IE—FTIE 16 By FOlsED 7 ¥ (1~65,536)
ELTHELET, VU E— ME— RTIX, B8 By Fo> DTCRAH ITHRERIE A REF L |
TAL8E Y NODTCRALIZ8 Yy MZREN U Z & LTHEELE T, 71y JERiEE—
KTiX, 16 By bk v & L U THREL £77,

DTCHzEA U F LU A% B (DTCRB) 1%, 16 'y hO LY AX T, 7 vy JiEkE—
KoL, 7ry s REEEBELET,

DTC A x—7 /WL YA % (DTER) i%, DTC Z BT 5 FH VALK IR T 572D L
VAKX T, DTEA~DTEF 3% 0 £9°,

DTC=a2v bu—  AF—HF ALY AF (DTCSR) I, 16 By hOL Y AX T, Y7
T T7IZL B DTCRREIOFFFZEIEORE. BL Y 7 by =T ENZ L 5D DTC X7 ¥
T RUVAZFRELET, /o, DTCEEORELRLET,

DTCHE#HRN—A LY A% (DTBR) 1%, St L/ EXALAERIEEY hOL Y AX
C. DTCHELE R AEMINT A AT 7 FLAD T 16 By hEEELET, DTBROT
I AT, BPTU—FERIIn U — REALTIT> T EE W, A NEAITT 7R
THE, EEXIALBEI LA ONENRREILR Y, FomesA LRI AR EMN G H S
nEd,

DTCE— RFLY2% (DTMR) . DTC Y—A7 KL ALY 2% (DTSAR) . DTCF A7
4 F—va T RLALYAX (DTDAR) . DTCHIHI T FL ALY 2% (DTIAR) . DTC
Rk h 7 FL P AKX A (DTCRA) . DTCHERE I V> LA % B (DTCRB) @ 6 AD
VUAZERIZ, CPUMNDLEET 782952 L3 TE& A, DTCEEIERNHEAT
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RORE SYFILARAT—RALTYRA_2 (SSR_2) HFFFF81C4 o
LY—TF—ELIOREINTSY Ev k6
SYFILRAT—RALTYRA_2 (SSR_2) HFFFF81C4
P_SCI2.SSR ORER . _ . . 0
- F—NnNZ215—7357 Ev k5
FER SYFTILAT—RALTCRA_2 (SSR_2) H'FFFF81C4 0
IJLEIVJIS—I35Y Ev k4
PER SYFTILAT—RALTCRA_2 (SSR_2) H'FFFF81C4 0
N)F4IT5—035Y Ev k3
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BASAMRX S UL TS AE%RIEE DTC F— 5% (SCILDTC) | fEMA#E | scl. DTC
YT Ry T 7HB |
*241 FHAABLIRZERBA (4)
LERAE 7RLZ BEiE
- e -
= =
R—rAaYFA—ILLORAE L3 H'FFFF838A | b'l
P_PORTA.PACRL3 | PAOMD2 ) R .
AR—rFAaDFO—=ILLIORAE L2 Ev kO
PAO £E— KE w k. PAO/AO/POEO/RXD?2 i F Mt ke H'EFEF838E
PAOMD[1] | &R .
P_PORTA.PACRL2 - Evbki1 b'10
PAOMD[0] | : (PAOMD2,PAOMD[1],PAOMD[0])=b'110 D & &, #HF |
HBEIX RXD2 AS1 (SCI) 12385 Ev kO
m_R—rAaYFAO—ILLPRAE L3 H'FFFF838A
P_PORTA.PACRL3 PA1MD2 . . N b'1l
R—rFAIDFA—=ILLPRE L2 Ev k1
PA1 E— FE v k. PAL/AL/POE1/TXD?2 iz F DHERE % H'FFFF838E
PAIMD[1] | &R .
P_PORTA.PACRL2 " Ev k3 b'10
PAIMD[0] | : (PALMD2,PAIMD[1],PAIMD[0))=b'110 D & =, #HF |
HBElL TXD2 A (SCD (235 Evk2
(4) fEFHRAMGLH
:2.4212, REZ A7 THERTHRAMOFHZ R LET,
< 2.42 {#F RAM §%EA
SRILE HERE 7KLX FAES1—ILE
Txd_data[0] | ¥ Ay RBAI U FILEET—2D 1/ FEEHRMH | AEBRAM | A 2IL—F >
Txd_data[l] | # Ay Y REMAS Y FILEET—2D 284 FEEHEH | N RAM | A VIL—F >
Txd_data[2] | ¥ Ay REMAS Y FILEET—2D 384 FEEHEH | N RAM | A VIL—F >
Rxd_data[0] | 27O v AKX Y FILZET—FD 1/81 FEEEMH | A RAM | Af VIL—F >
Rxd data[l] | 27Oy RABAXLYFILRET—ED2/81 FEEEMH | A RAM | A VIL—F >
Rxd data2] | 270w RABAXL Y FILRET—FD 3 /81 FEEEMH | A RAM | A VIL—F >
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Jo—Fr—+b |

(@ AA R

P_STBY.MSTCR1.BIT.MSTP25 = 0;

P_STBY.MSTCR1.BITMSTP24=0; |-~~~

P_STBY.MSTCR1.BIT.MSTP18 = 0;
I

| P_INTC.IPRI.BIT.SCI2 = 10; | —————————————— SCI281 Y A B L RLE10IZHE

[

DTICOED2—IVREVNAE—FDI )T
CMTOED 2 —ILREVNLE—FDIUT

L) 7ILEIERADTCIERE
J —TVEREE— K, DTSARA >4 1) 4 > ., DTDAREIE
DTC 1DTCRA=3 INA RNERE, FrA UERREAL, T—REERTHICE Y AHHT

_ ; . BRyX O 430
DTC_1.DTSAR = (unsigned long)&Txd_data[0]; e — e
DTC_1.DTDAR = (unsigned long)&P_SCI2.TDR: BETIDTSARIL, (8T — 5 HH#IRAM

DTC_1.DTMR = 0x8000;

‘ $E%%DTDARIZ, LY ZILOTDR 2L TR %

DTC_2.DTMR = 0x2000; D) T ILZIERADTC2MDERE
J —<VEREE— K, DTSAREIE. DTDARA Vo J A b+
DTC_2DTCRA=3, | INA RERE, FrA UERREAL, T—REERTEICE Y AHHT
DTC_2.DTSAR = (unsigned long)&P_SCI2.RDR; SRk E 3 . .
DTC_2.DTDAR = (unsigned long)&Rxd_data[0]; BR%TDTSARIE, 2! 7ILORDR_2 LoR4E
‘ L% SEDTDARIE. 2IET—F 1&HHRAM
P_DTC.DTBR = OxFFFF; DTCERZEHRN T FLRAD LFI16E v b #0xFFFFIZE%
P_DTC.DTEEBIT.TXI_2|=1; |[--------- ) TILTXI_ 28| Y AAIZ & 5DTCOEEN %557l
P_DTC.DTEE.BIT.RXI_2 |=1; 1) 7ILRXI_2EI Y iA#IZ & HDTCOFEEN % Al
‘ S TIVBIER
P_SCI2.SCR.BYTE = 0x00; HavhsY—RERBH OV IZE
P_SCI2SMRBYTE=0x20; | FSEPMEE— K., T—4EBEY h. 1R by TE Y k.
P_SCI2.SDCR.BIT.DIR = 0; BESY T4, HOYIY—REPGMIZHE
P_SCI2.BRR = 21; LSB7 7 —R hARKIZHTE
Ew kL— k%#357600bpsIZE&E (P ¢ =40MHzRs)
Nol =~ 1EY MU EDY =4
1Ew FHRZA
Yes
P_PORTA.PACRL2.BIT.PATMD = 2; ez
P_PORTA.PACRL3.BIT.PATMD2 =1; max

——————————————— H— PATOIFH8E £ TXD2M DI FIBIE(S ) 7 LA EHT)

P_PORTA.PACRL2.BIT.PAOMD = 2; N w Ly Pt i = g
- y R— FPAOD i FH4EE #RXD2 A A FIZEE (T ) TILRIEIHTF)

P_PORTA.PACRL3.BIT.PAOMD2 = 1;
[
Txd_data[0]="a";
Txd_data[1]=b"; |[-—- EET—42%tY b+
Txd_data[2]='c’;
I
| P_SCIZSCRBYTE|=0xi0; |- SUTLEBEMEEHT, O U7 LERERYRHEHT
I

| set_imask(0); | —————————————— BYRAKRTRILRILES YT

>
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J0—Fr—k |

(b) U TIVEETXI 28 0 JA R JLER

( txi2_end_dtc () )

| P_SCI2SSRBITTDRE&=0  |------------ TDREZ S5 %4 7
| P_SCI2.SCRBIT.TIE = 0 |- TXI_2%]Y A& £ E L

|
( RTE )

(© U TIEZIERXI 28D AL ALEE

( mizend dtc() )

| P_SCI2SSRBITRDRF &=0; |----------- RDRFIS545 %417

| P_SCI2.SCR.BIT.RIE = 0; | —————————————— D1 7 ILRIERX 28| Y AH E R

|
( RTE )

(d U7z T—EDALME

( eri2_ope () )

I5—E

IJLIVIIS—TSJFERDY YT

| P_SCI2.SSR.BIT.PER | =0 |f ********** NKYTAITS5—TSJPERDY YT

88

F—nNZIT5—TF550RERDY U T




BASAMRX S UL TS AE%RIEE DTC F— 5% (SCILDTC) | fEMA#E | scl. DTC

JOYSLYRE |

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

/* SH7046F Series -SH7047- Application Note */
/* Synchronous Serial Data Transmi ssionwth DTC */
/* */
/* Function */
/*:Serial Conmunication Interface(SCl) */
/* Asynchronous Serial Mde */
/* -Transm tting/ Recei vi ng- */
/*:Data Transfer Controller(DTC) */
/* */
/* External input clock : 10MHz */
/* Internal CPU cl ock 1 40MHz */
/* Internal peripheral clock :40Mi */
/* */
/* Witten : 2002/ 3/01 Rev.1.0 */

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

#i ncl ude "i odefine. h"

#i ncl ude <machi ne. h>

A Synmbol Definition ------------------------ */

struct st_dtc_tn { /* DTC Normal Transfer information */
unsi gned short DTMR /* DTC Mode Register */
unsi gned short DTCRA; /* transfer counter */
unsi gned short dummyl; /* Reserved */
unsi gned short dummy?2; /* Reserved */
unsi gned | ong DTSAR, /* source address register */
unsi gned | ong DTDAR /* destination address register */

h

#define DTC_COUNT 3 /* DTC Transmit count */

#define DIC_1 (*(volatile struct st_dtc_tn *)OxFFFFEOO0) /* Transmt DTC */
#define DIC 2 (*(volatile struct st_dtc_tn *)OxFFFFEO10) /* Receive DTC */




BASAMRX S UL TS AE%RIEE DTC F— 5% (SCILDTC) | fEMA#E | scl. DTC
JOYSLYRE |
I R RAM al  ocation Definition -------------------- */
vol atil e unsigned char Txd_data[ DTC_COUNT]; /* Transnmit data */
vol atil e unsigned char Rxd_data[ DTC COUNT];/* Receive data */
A R Function Definition ------------------------- */
voi d mai n(void);
voi d txi2_end(void);
voi d rxi2_end(void);
JrAE R R AR KA KRR KK KRR R AR A KKK IR K KRR A IR KRR AR AR KRR A KK
/* main Program */
JrAEE R R AR AR KRR KRR AR R AR A KA KRR AR AR A IR KRR AR AR KRR A KK
voi d main( void )
{
unsigned long i;
/* Set standby node */
P_STBY. MSTCR1. BI T. MSTP25 = 0; /* Disable DIC standby node  */
P_STBY. MSTCRL. BI T. M5TP24 = O;
P_STBY. MSTCR1. BI T. MSTP18 = 0; /* Disable SCl2 standby node*/

/* Set interrupt priority level (0 to 15) */

P_INTC.IPRI.BIT.SCl 2 = 10; /* SCI2 interrupt level 10 */

/* SIC2 Transmt DTC information */

DTC_1. DTMR = 0x8000;
/* SM 1:0]=b'10; DTSAR is increnented */
/* DM 1: 0] =0; DTDAR is fixed */
/* M 1: 0] =0; Transfer node : Normal node */
[* SZ[ 1: 0] =0; Byt e-si ze transfer */
/* DTS=0; destination is block area(no use) */
/* CHNE=O0; Chain transfer is cancel ed */
/* DI SEL=0; I nterrupt->transfer ends */
/* NM M=0; NM - >Term nate DTC transfer */

DTC_1. DTCRA = DTC_COUNT; /* Transfer Count */
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DTC 1. DTSAR = (unsigned | ong)&Txd_data[0];/* set SCI2 Transnit data */
DTC 1. DTDAR = (unsigned long)&P_SCl 2. TDR, /* set SCl2 TDR register */
/* SIC2 Receive DIC infornmation */
DTC_2. DTMR = 0x2000;

/* SM 1: 0] =0; DTSAR is fixed */

/* DM 1:0]=b'10; DIDAR is increnented */

/* M 1: 0] =0; Transfer node : Normal node */

[* SZ[ 1: 0] =0; Byt e-si ze transfer */

/* DTS=0; destination is block area(no use) */

/* CHNE=O0; Chain transfer is cancel ed */

/* DI SEL=0; I nterrupt->transfer ends */

/* NM M=0; NM - >Termi nate DTC transfer */
DTC 2. DTCRA = DTC_COUNT; /* Transfer Count */
DTC 2. DTSAR = (unsigned long)&_SCI 2. RDR, /* set SCI2 RDR register */
DTC 2. DTDAR = (unsigned | ong) &Rxd_data[0];/* set SCl 2 Receive Buffer */
P_DTC. DTBR= OxFFFF; /* infornation base register */
/* DTC Transnit enabl e */

P_DTC. DTEE.BIT. TXI _2 | = 1;
P_DTC. DTEE.BIT.RXI _2 | = 1;

/* Initialize SC 2 clocked synchronous node */

P_SCl 2. SCR. BYTE = 0x00;

/* TI E=O; clear TIE */
/* RIE=0; clear RIE */
/* TE=O0; clear TE */
/* RE=O0; clear RE */
/* NPl E=O0; clear MPIE TEIE */
/* TEI E=0; clear TEIE */
/* CKE[ 1: 0] =b' 00; cl ock source: internal
P_SCl 2. SMR BYTE = 0x20;
/* CA=0; Asynchr onous node */
/* CHR=0; data length 8bits */
/* PE=1; parity enabl e */
/* CE=0; even parity */

/* interrupt sources:

/* interrupt sources:

TXI _2(SCl2) */
RXI _2(SCl2) */

, SCK :input */
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JOYSLYRE |
/* STOP=0; 1 stop bit */
/* MP=0; di sabl e Mul tiprocessor Mode */
/* CKS[ 1: 0] =b' 00; clock source =P¢/1 */
P_SCI2. SDCR. BIT.DIR = 0; /* LSB first send */
P_SCl 2. BRR = 21, /* 57600bps@ P ¢ =40MHz */
for( i=0; i < Ox500 ; i++); /* Wit 1bit over */
/* Initialize SCI2 port */
P_PORTA. PACRL2. BI T. PAIMD = 2; /* set TXD2(PALl: 73pi n@H7047) */
P_PORTA. PACRL3. BI T. PAIMD2 =1;
P_PORTA. PACRL2. BI T. PAOMD = 2; /* set RXD2(PAO: 75pi n@H7047) */
P_PORTA. PACRL3. BI T. PAOMD2 = 1;
/* set transmit data */
Txd_data[0] = ‘a’;
Txd_data[1l] = ‘b’ ;
Txd_data[2] = ‘c’
P_SCl 2. SCR BYTE | = 0xf 0; /* Transm t/ Recei ve Enable */
[* TIE=1,; TXI _2 interrupt Enable */
/* RIE=1; RXI _2,ERI _2 interrupt Enable */
/* TE=1, Transnmit Enabl e */
/* RE=1; Recei ve Enabl e */
set _i mask(0); /* clear interrupt mask |evel */

while(1);

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

/* SIC2:TXI _2 Interrupt */
/* Transm ssion of DIC data transfer term nation */
Ty
#pragnma i nterrupt(txi2_end)

voi d txi2_end(void)

{
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JOYSLYRE |
P_SCl 2. SSR BI T. TDRE &= 0; /* TDRE=0 flag cl ear */
P SCI2.SCR BIT.TIE = 0; /* TXI _2 interrupt disable */
}
J ARk kR kR kR kR kR R Rk kR kR Rk KRk kR kR kR kR Kk Kk Kk Kk kA k|
/* SIC2 RXI_2 Interrupt */
/* Reception of DTC data transfer term nation */
JrAE R R AR R AR KA AR KRR AR A KA KRR AR AR A IR KRR AR AR KRR A KK
#pragma i nterrupt (rxi2_end)
voi d rxi 2_end(voi d)
{
P_SCl 2. SSR. BI T. RDRF &= 0; /* RDRF=0 flag clear */
P_SCI2.SCRBIT.RIE = 0; /* RXI_2,ERI _2 interrupt disable */
}

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

/* SIC2:ERl _2 Interrupt */
/* SCI Reception Error */
/************************************************************/
#pragnma interrupt(eri2_ope)

voi d eri2_ope(void)

{
if(P_SClI2.SSR BIT.ORER==1){ /* Overrun Error */
P_SCI 2. SSR BI T. ORER | = 0; /* ORER=0 flag clear */
}
i f(P_SCl2.SSR BIT. FER==1) { /* Framing Error */
P_SCI2.SSR BIT. FER | = 0; /* FER=0 flag clear */
}
i f(P_SCl 2.SSR BI T. PER==1) { /* Parity Error */
P_SCl 2. SSR BIT. PER | = 0; /* PER=0 flag clear */
}
}
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26 Oy ORI TILT—AREEZIEL DTC T—42 8% (SCI, DTC)

0y o RAPRL Y 7T —F ABERIE L DTC F—4 8% (SCI.DTC) |

wmMweEE | scl. DTC

% |

(1

K231 T L DI,

7y 7RIS Y 7 VEREHERE & . DTCIZ & 27 — Z HRisHERE 4

ML T T AT =2 ORREEZEIELITNET,

2

®2.3212777 & 5 1ZDTC (DataTransfer Controller) D#EEEEREZFH LT, U 7ILEET

— X DRk, VU TNVZET — X ONBERAMASOEAN ATV E T,

3

EEZETLHT =2 OT—FRIF8E Y MNEE, 7 —F O FLE v M b EZIETHLSBY 7

—APMFRUZEY, By FL— FMIMbpsCHl{E 2TV ET,

4

DTCOHZIES 2 FK2.431TR LET,

A XY HITHERT HMCU
SCI
EE/2E i = O
DTC W SCK SUTFILEHRIA Y bl sck
J - g vy RHAK
ST ILT— SYTILT—4A
TXD RXD _°
RAM o BLiE Xt MCU
S, =_
RXD|q 2N TNMTF TXD
K231 vy RPXT U TILT—F REFEZE
SYFILEFIURIY R SYTLLL—T
RAM T—2 LT X4 (TDR_2) T—% LY X8 (RDR_2) RAM
Txd_data0 Rxd_data0
(1Byte) =8 ma— Y| (Bye)
Txd_data1 TDR_2 RDR_2 Rxd_data1
(1Byte) 2H E/; (1Byte) (1Byte) 2EE—p (1Byte)
Txd_data2 SEIR 3 E\‘ Rxd_data2
(1Byte) (1Byte)

<Y TILREET—2DF— 4% (DTC1)>

<VYTLBET—2OT—RERXDTC2)>

X 2.32 DTC #AHWL\=T—42E5%

% 2.43 DTC st

B3 1) 7 ILEIERI DTC DS (DTCL) L) 7 IILZER DTC DEEEEH (DTC2)
BEE—F J—<ILE—F J—TILE—F
ik EH 3@ 3@
YA X N1+ (Byte) #ni N1+ (Byte) #ni
BT AN RAM PYFILLI—TT—R LIRS (RDR_2)
Rtk DYTFILES VARSI Y FT—ELTRE A& RAM

(TDR_2)
EREATT7 FLR | A RICERATT FLREA VYAV L | BERT FLRIKERE
EEET FLR | &%k 7 FLRIZEE BRERICERELET KLREA VI YAV b
EEBER SClch2 MEEEIYAA (TXI_2) THEE SClch2 ®Z{EEIYiAF (RXI_2) THEEN
B Y AR WESNET—HEEERTLREEEE T | BESNET—REEFERT LIZEEET
CPU IZxi L THIYAHZEFFA] CPU Iz L TEIY iAH £ 35 A]
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1 FAA B SR BR |

(@

(b)

KEAZIHITIE, YUV T Naia=r—yar A %7 x2—A (SCl: Seriadl Communication
Interface) &5 —X NF 2 A7 72 he—7 (DTC:DataTransfer Controller) % L <,
7ay 7RO TNTF— X ORIBEEZEIEZI TV E T,

2337 vy 7AW U T AT — 2 ERZERREEO T n Y 7 a2 R LET, BLTIC
a7 RS ) 7T =2 FREZEOT 7y 7 IOV TR L ET,

s WEELLZ vy 7 Pold., WEREIIKELZEES 5700 0iEREI 1 v 7 TY,

e JuyJRAYPNE—RNTET—FEIZ8 Yy NEEIZRY £,

e LI—TVT7 R LTREZ (RSRD2) X, VITNAT—HEZETHLODOL AL TT,
RSR 21 RXD2 i B AN SNV TAF—Z % LSB (B k 0) 7535 L-IEIC
Ty L, RTVIAT—RIZEBLET, 11 bOT—FE2%ETDHE. T—XITHE)
FJIZ RDR 2 ~HRE SNET,CPUMNS RSR 2 ZERY — RN/ T4 b D2 LIETEEH
Mo

e Ly—TUF—Z1LTURE 2 (RDR2) IF. ZE LIV U T AT —F 5T 58y b
VURETT, 1 "OT—FDOZENMETTDHE, ZELET—%% RSR 205
RDR 2 ~fiik L, ZEEEZE T LE T, £DO% RSR 21IZIFAHEL 72 £9°, RSR 2
L RDR 2 IH T NN 7 712725 T B 72 it L2 ZFEEN AEETF, RDR 2 13%
FHEHLYAZDEO CPUNLTA FTEEHA,

e FFUAIY MUY T ML TVRALZ 2 (TSR2) IE, VITNAT—ZEEFETLHZODL TR
2T, TDR2MHIEET—FEZ VoA TSR 212545 L, LSB (B +0) M HJEIC
TXD M IZE T A Z & TU Y TAT =X EEETVET, LA, bOT— X 2%(ET D
L. HEIMIZ TDR 2226 TSR 2 ~NROFEFET —F Hlnk L, EEEZBGBLET, 72720
TDR 2 IZF— A NEXAENTWARW(TDRE IZ"1"AE v F &M TW5) B4 121E TDR 2
N5 TSR 2 ~DF — Xk TV ER A, CPUMND TSR2 ZEHY — K/ J4 b5
LIz TEEHA,

e FIVAIYITFT—HLTURAKZ 2 (TDR2) I, #ET—FE2HKEMNTI8E Y hOL YR
T, TSR2D"ZE" 245 &, TDR 2ICEZAENLXIET —F % TSR 2 [ZHRi%
L. YUTAF—FEELZBRBLET, TSR2DV Y TILF—ZEEHIC, TDR 212K
DEET—F% T4 FLTEL &, EREENAFETY, TDR 21X, ®IZCPUILLD Y
— R/ 4 NBA[BETT,

e VUTNAE—KRLTRAHZ 2(SMR2) X, YITAT—FEE74+—~> hOFEEL, N
BAR—L—= o 2Rx—FDray s ) —AEBERTHZDDO8E Yy hOLIRAETY,

e VUT A Fr—/LLTURAHZ 2 (SCR2) X, EE/ ZEMMESIORE ZE/ay
7Y —ZADBEREITH 8y hDL I ZXZ T,

o VUTNATF—HALTAH 2 (SSR 2) X, SCI2DAT—F AT T T LkZGgw LT
oty ty bR SILTVWET, TDRE, RDRF, OER, PER, FER X7 U 7 DA FHE
T,

e VUTAF 4L araryha—)L 2L VA% (SDCR 2) IZ. DIRE Y Rz kb, LSB
7 7—AF/MSB 77 —2 FOBERETNET, VY TABEEE—RICEILT,. 88y b
EOHALSB 77 —AF/MSB 77 —A FORIRNARETT, 78y FEDEHA LSB 7
7—Z REBIRL, MSB 7 7 — A hOBRITITHORNTL IZE W,

s By L —FULVAFX 2(BRR2) Iy ML — h2FRESTH7-DDO8E Y FOL Y RX
T,

o EET—HIT, WLy TONL TR MNLRONL TR ETCHAINET, 72,
ZET—HIFEEE 7 vy 7 ONH ERY TRVAENET,
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1 FAA B SR BR |
", E,ﬁ B> —_ iy
scRy oy Y RHXL ) 7IILEEEETOY Y D
P <ERREL— PR D> -y sBvY
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= (BRR_2) |
savy
ey <HEREBEHERE>
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: (SSR_2) P> ERI_2
©| TITATFLovavaYrR—L 2 |
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_SOeER S R LT L D
(TXD2) ! oo . - R N |
O < (h) . FSURIYRUTRLERE 2 | FSYREYRTF—ELIRE 2 ||
- ! (TSR_2) ) (TDR_2) |
SC2B{E i B
Py oo vy SRET-sEE> :
(RXD2) o N : - T o= !
(i) LY—TYITRLPRE 2 < LY—ITF—ELIRE 2 !
'; (RSR_2) (9) (RDR_2) 1
[E]
(@) vBvYEHAT S,
(b) YUFILT—EBEI+—IYLDREE, R—L— Pz RL—2DIOYIY—ROBERETS,
(c) EE/2ZEHE. VOV IRPBRXE—FTOIRY I HAGHFORIRETS,
d) RTF—BRIFY (FSVRIYRT—EALIPREAIVTTF 4, LY—TF—EALIPRETIL, =501 5—)

I2& YSCROEEREETY .

(e)
(6}
(9)

LSB77—AX h/MSBT77—X FDEIREITS .
TSR 2D"ZE"%#1RHT S L2k Y. TDR 2IZEEAFNI=EET— 4 £TSR_2ITER%,
1L FDOT—2DRENMETTHE. RIELI-T—4 £RSR_2A 5RDR_2~Exi%,

K233 sy RPXVTFTILT—2DEZRE

JovoE
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1 FAA B SR BR |

(0

K2.34izDTCO 7 r vy 7 ®ERLET, KX A7 Tix, DTCOIFEH (/ —~/LE—FK, U
E—hE— K, 70y JiBEE—FR) OWREET—FDIH, /—v/UREEE— REHEHAL
T, VU TNWEZET —Z OEBEEZITWVET, DTCEBIERAZ, U 7 ALOEEFEOTXIEY
AT, U TAZIEORXIEN YA E LT, DTCT —ZHakZfTWET, T v
IZHOWTHEBILET,

DTCE— KLY 2% (DTMR) %, 16 ¥y hD L YA X T, DTC OE{EE— FOHIl %
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TLFIatyYA AT R4 F—TNL

MPIE GASEYPXE—FTSMRD MP=1 D L ZHZ) Evhk3
AR RY TIEEREILESD
FSURSYRIVRAVAST R4 R—T L .

TEIE Evhk2
:TEIE=0 D& &, TEI B YAAHEREELE
say94%*—TIL1~0

CKEl | 4949 Y—RB LU SCK HFDHEE%:&IR Evhkil

CKEO | :CKE1[1:01=b'01 D& E, Y B Y—RIFHEY Oy S SCK EvhkoO
WFIEEHI A Y I H A
SYFLE—RLPRE_2 (SMR_2)

P_SCI2.SMR.BYTE i A A H'FFFF81CO | H'80
- BEIA—I Y FERBR—L—FrPzRL—42DI Oy FER
aAZazZ45—Y3vE—F .

CIA . . Evhk7
(CIAFLDEE, V7 0yv I RHAXE— FTEIME
FrIU8LVTR (ASRPHXE— FOAED)

:CHR=0M&E, T—2R B8 EY FTHERIE, .

CHR . . » Evhke
sy EHKXE—FTRT—2RE8EY FEATE
AR RY TIEEREILESD
RYTFa43x—T)I GASRAHXE— FOHEX)

PE CPE=1DEE, EERENYTEyY bEMAML. 2ERIX/ Y Ev k5
TAFTVIETS. RIRY TIEHRETED

ol NYT4E—F GASEPKXE—FTPE=1DEZTDHFE) By ka4
COE=0 D&, BHUNY T 4 TEBIE, AIRY THBELED |
AbyTEY FLUYTR RASEAHRKXE— FOAHED)

STOP | #EBDR by TEY FORSEER Ev k3
:STOP=0M&EE, 1R Y TEY by KERY TIERTEITED
TLFTOEyHE—F RASRAHRXE— FOAHE)

MP MP=1 M & ZE, IILF 7Ot v HBEMENS R—T I, Evbk2
AR RY TIEEREILESD
savo+ELY k1~0 .

CKS1 . . Evhk1
ABR—L— b2z RL—20o0v oY —X%EER .

CKSO0 Ev ko

: CKS[L:0]=b'00 D &&=, P@/L Y B vY (n=0) ITHE
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sy RAPRL U TILT S ABERIEL DTC F—48:#£(SCI.DTC) | #MigeE |  scl. DTC
V7 kT 7R |
LORE£ 7RFLZR REE
Evk =
SYFPLF4LIYavay bA—LLU RS _2 (SDCR_2)
=g RS, = o3 HFFFF81C6
P SCI2.SDCR | DIR T—ARArSVRITFTaLOYaY 1

:DIR=0 M & &, TDRDAHEB%E LSB 77— R FTHEEZET—4
% LSB 77—R & LTRDR IZ##

Evhr3

EvhrL—FLPR%_2 (BRR_2)
EvbL—hEHAETEHODBEY FOLTURE

P_SCI2.BRR . H'FFFF81C1 | 9
:BRR2=9M&E Ey bL— kL IMbps(P By Y—X PO/,
P ¢ =40MHz DIHE)
FSUREYFTF—2LPR4E_2 (TDR_2)

P_SCI2.TDR N : H'FFFF81C3
TDR [FEET—2 EHEMT 5-HODB8EY DL PR4E,
LY—TF—2 LT X%_2 (RDR_2)

P_SCI2.RDR ] . . H'FFFF81C5
TDR [$EET—2 £ MIT 5-HOD8EY DL PR 4,

TORE SYFILRATF—BALTRA_2 (SSR_2) H'FFFF81C4 N
rSUVRZSYRTF—ELPRETIVT T4 Evy k7
SYFILRATF—BALTRA_2 (SSR_2) H'FFFF81C4

P_SCI2.SSR RDRF . . N 0
LY—TF—BLIRET)L Evhk6
SYFILRATF—BALTRA_2 (SSR_2) H'FFFF81C4

ORER . N 0

F—nR5oI5— Evks
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sy RAPRL U TILT S ABERIEL DTC F—48:#£(SCI.DTC) | #MigeE |  scl. DTC

Y7 kYT 7B |

*251 FAABLIRFEBR (3)

L2454 . FELR | mEE
- HEHE -
Evk Evk
K—FAIY FO—LLTRE L3 HFFFF838A | bl
P_PORTA.PACRL3 | PAOMD2 ) i )
K—FAIY FO—LLTRE L2 Evko
—_ K = W ‘u.l B
PAO E— K€y b, PAD/AOPOEOIRXD2 HHF OHAE | |\crrronee
PAOMD[L] | %BiR R
P_PORTA.PACRL2 Ew b1 b'10
PAOMDI0] . (PAOMD2,PAOMDI[1],PAOMDI[0])=b'110 O & &, R
% THEEE RXD2 AS) (SCI) I8 evko
_R—rAQYFAO—ILLPRAE L3 H'FFFF838A
P_PORTA.PACRL3 PA1MD2 . . N b'l
- R—rAODFA—=ILLPRE L2 Ev k1
— KE™ b )
PA‘l E—FEw k. PAT/A1/POEL/TXD?2 iiF DHERE H'FFFF838E
PALMD[L] | %EiR R
P_PORTA.PACRL2 Ew k3 b'10
PAIMD[0] | : (PALMD2,PALMDI1],PAIMD[O])=b'110 (& & -
BT HEREIL TXD2 A (SCI) [ZBR Evh2
K—FAIY FO—LLTURE L3 H'FFFF838A
P_PORTA.PACRL3 | PA2MD2 ) g ) b1
K—FAIY FO—LLURE L2 Evk2
PA2 £— £y b, PAZIRQUIAZIPCIOISCK2 ST D | |yccrronn
PA2MDI[1] HAEZ =R .
P_PORTA.PACRL2 Ev k5 b'10
PA2MD[0] . (PA2MD2,PA2MD[1],PA2MD[0])=b'110 D & %, N
BT HIBEE SCK2 AA (SC) [CHE Evba
R—FA-IOLTPRAEL
) ” . H'FFFF8386
P_PORTA.PAIORL | PA2IOR R— kA DHFOARNAAEHRE By b2 b1
_ v
PA2IOR=1 M & =, SCK2 (PA2) iHFITHNHKRTE

(6) i fHIRAMGLRA
25212, KA CHEHTHRAMOFHMZ R LET,

% 2.52 {EfH RAM i#EH

FRILE BEHE 7ELZR FRAES1—ILE

Txd_data[0] | 4By REHBRS U FILEET—2D 14 FEERH | NERAM | A/ VIL—F >

Txd_data[l] | 7O v o RAHBMELUTILEET—2D2/80 FEEKMH | RERAM | ASVIL—F>

Txd_data[2] | /O v o RBMXLUTILEETF—2D 381 FEEKM | RERAM | ASVIL—F>

Rxd_data0] | ¥ Oy RHRXL Y TFLRET—EAD 1/ FEEEMH | KERAM | A/ VIL—F >

Rxd_datall] | ¥ Oy REPMRXL Y TFLRET—L2D 2/ FEEHEMH | KERAM | A/ VIL—F >

Rxd_data2] | ¥ Oy R YFLRET—L2D 3/ FEEHEM | KERAM | A/ VIL—F >
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sy RAPRL U TILT S ABERIEL DTC F—48:#£(SCI.DTC) | #MigeE |  scl. DTC

Jo—Fr—+b |

(@ AA R

main()

P_STBY.MSTCR1.BIT.MSTP25 = 0;

P_STBY.MSTCR1.BIT.MSTP24 = 0; | --------------

P_STBY.MSTCR1.BIT.MSTP18 = 0;
I

DTICOELa— VAR VNLE—FDI YT
SCRDEV2A—ILRZVNAE—FDIUT

P_INTC.IPRI.BIT.SCI2=10;  |-------------- SCI2EI Y ;AAH B LNILE10IZEEE
\
- . L 7 IVEERADTC1ER
DTC_1.DTMR = 0x8000; J —TLEREE— K, DTSARA > 1) A > k. DTDARERE
DTC 1.DTCRA=3: . INA MR, FrA VERREGL, T AEERTEICEIYAHSHT
- - (unsi . X EH3E
DTC_1.DTSAR = (unsigned long)&Txd_data[0]; e — wpgm o
DTC_1.DTDAR = (unsigned long)&P_SCI2.TDR; HZLDTSARIE, IR T—SHIHRAM
: 85X %DTDARIE, &) 7ILOTDR 2L TR 4
DTC_2.DTMR = 0x2000; 2 7ILVRIEADTC2MHRTE
J —TVEREE— K, DTSAREIE. DTDARA ¥4 1) A b
DTC_2.DTCRA=3; . N RE, FoAUEREGL, TomERTHICH YAHHH
DTC_2.DTSAR = (unsigned long)&P_SCI2.RDR; IR EH3E . .
DTC_2.DTDAR = (unsigned long)&Rxd_data[0]; R TDTSARIE, & '{Z)W)RDR_Z LYR%E
‘ #RiX%EDTDARIE. 257 — 2 1KMRAM
P_DTC.DTBR = OxFFFF; DTCEREEHRD T FLAD EA16E v ~&OxFFFFIZEE
P_DTC.DTEEBIT.TXI_2|=1; |-~ S T ILTXI 28| Y522 & ADTCOAEEN % 57l
P_DTC.DTEE.BIT.RXI_2 |=1; 1) 7 ILRXI_28| Y iAH I & HDTCOAREN % 7]
\
P_SCI2.SCR BYTE = 0x01; YU LBER .
p—§8.2 2?,.R BYTE :%),((%0'. y0yyY—RENBY Oy Y, SCKIEFERBY O v o HAISHE
P_SC|2.SDC|.:Z BITDIR = O-Y ”””””””” YO0y IRPMXE—F. Y09 Y—XEPHMIZETE
P SCI2BRR=9: ’ LSB7 7 —R FARIZHRTE
- ) ’ Ew b L— k% 1MbpsIZRE (P ¢ =40MHzE)

\ O 1€y MOBIRILEDY = 1 b
1Ewy FERRE
Yes
P_PORTA.PACRL2.BIT.PATMD = 2; T ]
P_PORTA.PACRL3.BIT.PA1MD2 =1; o w w s s [e—
P PORTA PAGRL2 BITPAOMD = 2+ | =~ 7""" """~ R— FPA1 DG FHEBEE TXD2H WK FIZERE (1) ZILEERF)
PiPORTA:PACRLB:BIT:PAOMDZ - 1 R— FPAOD I FHEBEZERXD2A HIHFIZHRTE (V) ZILZERHTF)

P PORTA PACRL2.BIT PA2MD = 2: R— FPA2D I FHEE E SCK2A NHFITRE (AHY Oy I HF)
“PORTA. BIT. : T HAES
P_PORTA PACRL3 BIT.PA2MD2 = 1; SCK2Z i Dl F <
P_PORTA PAIORL BIT.PA2IOR = 1;
[
Txd_data[0]="a"
Txd_data[1]=b" | -----oooe- EEF—s &Ly b
Txd_data[2]="c";
I
| P_SCI2SCRBYTE|=0xi0; |- SUTVEBEBEEHT, LU TILERER YRS LR
I

| set_imask(0); | —————————————— BYRHTRILALES T

>
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sy RAPRL U TILT S ABERIEL DTC F—48:#£(SCI.DTC) | #MigeE |  scl. DTC

J0—Fr—k |

(b) U TIVEETXI 28 0 JA R JLER

( txi2_end_dtc () )

| P_SCI2SSRBITTDRE&=0  |------------ TDREZ S5 %4 7
| P_SCI2.SCRBIT.TIE = 0 |- TXI_2%]Y A& £ E L

|
( RTE )

(© U TIEZIERXI 28D AL ALEE

( mizend dtc() )

| P_SCI2SSRBITRDRF &=0; |----------- RDRFIS545 %417

| P_SCI2.SCR.BIT.RIE = 0; | —————————————— D1 7 ILRIERX 28| Y AH E R

|
( RTE )

(d U7z T—EDALME

( eri2_ope () )

—NZVIZ—TFZJ0RERDY )T
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sy RAPRL U TILT S ABERIEL DTC F—48:#£(SCI.DTC) | #MigeE |  scl. DTC

JOYSLYRE |

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

/* SH7046F Series -SH7047- Application Note */
/* Synchronous Serial Data Transmi ssionwth DTC */
/* */
/* Function */
/*:Serial Conmunication Interface(SCl) */
/* Synchronous Serial Mde */
/* -Transm tting/ Recei vi ng- */
/*:Data Transfer Controller(DTC) */
/* */
/* External input clock : 10MHz */
/* Internal CPU cl ock 1 40MHz */
/* Internal peripheral clock :40Mi */
/* */
/* Witten : 2002/ 3/01 Rev.1.0 */

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

#i ncl ude "i odefine. h"

#i ncl ude <machi ne. h>

A Synmbol Definition ------------------------ */
struct st_dtc_tn { /* DTC Normal Transfer information */
unsi gned short DTMR /* DTC Mode Register */
unsi gned short DTCRA; /* transfer counter */
unsi gned short dummyl; /* Reserved */
unsi gned short dummy?2; /* Reserved */
unsi gned | ong DTSAR, /* source address register */
unsi gned | ong DTDAR /* destination address register */
h
#define DTC_COUNT 3 /* DTC Transmit count */
#define DIC_1 (*(volatile struct st_dtc_tn *)OxFFFFEOO0) /* Transmt DTC */
#define DIC 2 (*(volatile struct st_dtc_tn *)OxFFFFEO10) /* Receive DTC */
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sy RAPRL U TILT S ABERIEL DTC F—48:#£(SCI.DTC) | #MigeE |  scl. DTC

JOYSLYRE |

I R RAM al  ocation Definition -------------------- */
vol atil e unsigned char Txd_data[ DTC_COUNT]; /* Transnmit data */
vol atil e unsigned char Rxd_data[ DTC COUNT];/* Receive data */

A R Function Definition ------------------------- */
voi d mai n(void);
voi d txi2_end(void);

voi d rxi2_end(void);

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

/* main Program */

/************************************************************/
voi d main( void )

{

unsigned long i;

/* Set standby node */

P_STBY. MSTCRL. BI T. M5STP25 = O; /* Disable DTC standby node */
P_STBY. MSTCRL. BI T. M5STP24 = O;
P_STBY. MSTCRL. BI T. M5STP18 = O; /* Disable SCl2 standby node*/

/* Set interrupt priority level (0 to 15) */

P_INTC.IPRI.BIT.SCl2 = 10; /* SCI2 interrupt level 10 */

/* SIC2 Transmt DTC information */

DTC_1. DTMR = 0x8000;
/* SM 1: 0] =b' 10; DTSAR is increnented */
/* DM 1: 0] =0; DIDAR is fixed */
/* M 1: 0] =0; Transfer node : Normal node */
[* SZ[ 1: 0] =0; Byt e-si ze transfer */
/* DTS=0; destination is block area(no use) */
/* CHNE=O0; Chain transfer is canceled */
/* DI SEL=0; I nterrupt->transfer ends */
/* NM M=0; NM - >Ter mi nate DTC transfer */
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S0y RHPXL Y 7L T— 5 RAEERIEL DTC T— 4 8% (SCI.DTC) |  fEFIH#EE

|  sci

DTC

register

JOYSLYRE |
DTC_1. DTCRA = DTC_COUNT; /* Transfer Count */
DTC 1. DTSAR = (unsigned | ong) &Txd_data[0]; /* set SCI2 Transmt data
DTC_ 1. DTDAR = (unsigned |long)&P_SCl 2. TDR;, /* set SCl 2 TDR
/* SIC2 Receive DTC infornation */

DTC_2. DTMR = 0x2000;

/* SM 1: 0] =0; DTSAR is fixed
/* DM 1:0]=b'10; DIDAR is increnented
/* M 1: 0] =0; Transfer node : Nornal node
/* SZ[ 1: 0] =0; Byt e-si ze transfer
/* DTS=0; destination is block area(no use)
/* CHNE=O0; Chain transfer is cancel ed
/* DI SEL=0; Interrupt->transfer ends
/* NM M=0; NM - >Termi nate DTC transfer
DTC 2. DTCRA = DTC_COUNT; /* Transfer Count
DTC 2. DTSAR = (unsigned |long)&P_SCl 2. RDR;, /* set SCl 2 RDR

DTC_2. DTDAR

P_DTC. DTBR = OxFFFF,

(unsigned | ong)&Rxd_data[0]; /* set SCI2 Receive Buffer

/* information base register

/* DTC Transnmt enable */

P_DTC. DTEE.BIT. TXI _2 | = 1;
P_DTC. DTEE.BIT.RXI _2 | = 1;

/* Initialize SCl 2 clocked synchronous node */
P_SCl 2. SCR BYTE = 0x01;

/* Tl E=0; clear TIE */

/* R E=0; clear RIE */

/* TE=O0; clear TE */

/* RE=O0; clear RE */

/* MPI E=0; clear MPIE TEIE

/* TEI E=0; clear TEIE

/* CKE[ 1: 0] =b' 01, cl ock: external , SCK: out put

P_SCl 2. SMR BYTE = 0x80;

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

register

*/

/* interrupt sources: TXI_2(SCl2) */
/* interrupt sources: RXl_2(SCl2) */

*/
*/
*/

*/
*/

*/
*/
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sy YRR U TAT—SABESEL DTCT—4&%(SCI.DTC) | fEM#MAE | SCI. DTC
JOYSLYRE |
/* CA=1; cl ocked synchronous node */
/* CKS[ 1: 0] =b' 00; clock source =P¢/1 */
P_SCI 2. SDCR. BIT.DIR = 0; /* LSB first send */
P_SCI2.BRR = 9; /* 1Mops@ P ¢ =40MHz */
for( i=0; i < 0x100 ; i++); /* Wait 1bit over */
/* Initialize SCl 2 port */
P_PORTA. PACRL2. BI T. PAIMD = 2; /* set TXD2(PAl: 73pi n@Hr047) */
P_PORTA. PACRL3. BI T. PAIMD2 =1;
P_PORTA. PACRL2. BI T. PAOMD = 2; /* set RXD2(PAO: 75pi n@Hr047) */
P_PORTA. PACRL3. BI T. PAOMD2 = 1,
P_PORTA. PACRL2. BI T. PA2\D = 2; /* set SCK2(PA2: 71pi n@Hr047) */
P_PORTA. PACRL3. BI T. PA2MD2 = 1,
P_PORTA. PAI ORL. BI T. PA2I OR = 1; /* set SCK2 out put */
/* set transmit data */
Txd_data[0] = "'a’;
Txd_data[1l] ="'b
Txd_data[2] ="'¢c’;
P_SCl 2. SCR BYTE | = 0xfO0; /* Transm t/ Recei ve Enabl e */
/* Tl E=1, TXI _2 interrupt Enable */
/* RIE=1; RXI _2,ERI _2 interrupt Enable */
/* TE=1; Transmit Enable */
/* RE=1; Recei ve Enabl e */

set _i mask(0);

while(1);

/* clear interrupt mask |evel */
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sy RAPRL U TILT S ABERIEL DTC F—48:#£(SCI.DTC) | #MigeE |  scl. DTC

JOYSLYRE |

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

/* SIC2: TXI _2 Interrupt */

/* Transm ssion of DIC data transfer termnation */

JrAE R R A AR KA KRR AR KRR KRR A KKK IR A IR A IR KRR AR AR KRR A KK
#pragma i nterrupt (txi2_end)
voi d txi 2_end(voi d)
{
P_SCl 2. SSR BI T. TDRE &= 0; /* TDRE=0 flag cl ear */

P SCI2.SCR BIT.TIE = 0; /* TXI _2 interrupt disable */

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

/* SIC2 RXI_2 Interrupt */

/* Reception of DTC data transfer term nation */

JrAEE R R AR KA AR A AR KRR AR A KA KRR AR KRR A IR KRR AR AR K R R A KK
#pragma i nterrupt(rxi2_end)
voi d rxi 2_end(voi d)
{
P_SCI 2. SSR. BI T. RDRF &= 0; /* RDRF=0 flag clear */

P_SC12.SCR BIT.RIE = 0; /* RXI_2,ERI_2 interrupt disable */
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sy RAPRL U TILT S ABERIEL DTC F—48:#£(SCI.DTC) | #MigeE |  scl. DTC

JOYSLYRE |

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

/* SIC2: ERI _2 Interrupt */
/* SCI Reception Error */
/************************************************************/
#pragma i nterrupt(eri2_ope)
voi d eri2_ope(void)
{
if( P.SCI2.SSR BIT.ORER==1){ /* Overrun Error */
P_SCI2.SSR BIT. ORER | = 0; /* ORER=0 flag clear */
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27 MTUIZ&D ADEBROEEFES L UEBRERDIEM (A/D, DTC)

MTU (=& % AID ZEHDEE S & VEBRBEEOHM (AD, DTC) | {1 FAM e | mTU. DTC. AD
i |

(1) ®2.3712R"T X912, ADANEF8F v RIICEELZEINL, AIDEH L 7=/RE2T—# b
S A7y ay hua—3 (DTC:DataTransfer Controller) THERAMICHSH L £,

(2) AIDEHIRIZ, v~V F 77V varZ A< A=y h (MTU:Multi-Function Timer Pulse
Unit) %A <chODTGRA 02> X7~ v T, 2EV=2—/L (ADO, AD1) % [FIRFICEEN L E
7T

(3) 2EYa—/ (ADO, AD1) DAIDEHT, ZNENAT ¥ FNVAX ¥ L E— K, 1A T LR
XX NCREL, 2BV a2 — LRI 7Y v 2TV ET, IEOMTUD =2 X7 < v F
T, 8F v %/ (AN8)>HANI1S) 5y DADEHEITINET,

(4) DTCIX, 7mryZiaEE— REMEHLET, B2.38I277T L HIZ. AIDEY 2 —/LODADE
Btk THI VAR TDTCEREEN L, AIDEY 2 — 0B L PADE Y 2 —L1D8F ¥ RIS DL
s R A, IRl v v 7 iRk THBRAMIZERE L £ T,

(6) ARZRITIE, EOT 1y JHEEEITV, WERRAMIZ8T v /L X 3EIT24F v x5 (48
NA B AT RVEFLRA b)) OBBIEREKN L ET,

(6) DTCOHR%ESGAMA2FR2.53ITRLET,

ADEZa2—)L1 (AD1)

ANBEchE P ANS € 2T IFES MTU

AHEEch9 »| ANg (AD#2E}) ch0

ABEFEch10 > AN10 ADogm,ﬂngQL};&a» DTG

)\j]%‘,]:T:Ch11 > AN11 ”””’1 (DTCEE])

ADE2—/)L2 (AD2) !
AFHEFEch12 p/ ANT2 == i B B
AABECHIZ || e Y—me— L | ADEHHERT— 2 082 ¥V o | RAM
P AN13 >
AN&EEch14 »| AN14
AAEFEch15 »| AN15

237 AD AAZBERETR VY

ADF—4ELTR4E RAM
(&2/34 1) \EE0
~ ADZ R 16,34 +
Ao BEOTRERD | | b
ADDR10 Jnoy YRk mmo
16/34 b+ ADDR11 2E B DEBERD <
=17av4 | ADDRIZ | [ SovsiE P A/Dgiﬁf"t% 1634+
ADDR13 . 7
E B DEHRERD
ADDR14 Ty JEED
ADDR15 | ) A ADZ gt R 16/31 +
75

2.38 DTC #RW=T—4in%E

118




MTU (=& % AID ZEHDEE S & VEBRBEEOHM (AD, DTC) | 1 P B

MTU, DTC. A/D

i |
% 253 DTCEREEH
&4 LS

EEE—F IOy VEEE—F, V—R (&kix) N0 vy dEsE
B3k 15 30
Jovyk 8
HET—4YA4X N b (Byte) #myk
R TT AD ZH#188D AD T—4 LU R4
BRik st A& RAM
AT FLR BERICEETT FLRZEA VI YAV
BEET FLR BERICEEET RLRZEA VI YAV
EBHER MTU chO 3 > R7 < v F THESH

Bl Y A0

BESNET—FEEERT LIzE EF24 CPU IZx L TEIY 1AH 557
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MTU 1= & % AID ZHROEHE £ UEREEOEM (AD, DTC) | 1 A AE | MTU. DTC. AD

1 FAA B SR BR |

(1)

KB 2T HITIE, MTUDZ A ~ch0D a2 7~ v F TAIDZEH 2 FEE) L, ZHiis R4 DTC
THERAMIZHH L 7,

(@ B2.39ZMTUZ A ~ch0on 7 a v 7 XMz LUET, K¥ 27 TlE, 128msfEi T, TGRAD

ATy FERAESE, VI MU TEN ST AT vy FEE T, AIDEHE A E)
BICBtA S S A EEEA L ET, BTFic7 ey ZICOWTEB L E T,

e XAf{~warhur—)LLTAK 0 (TCRO) (X, TCNT ZHliH4+ 258y hDOL YV RAZTY,
TCNT DA 7 o527 U TBEROBR, AJj7uay 7 Oxy POER, TCNT DAY 527
0y 7 @R LET,

e XA<E—RLVAX 0 (TMDRO) I, 8y hOL Y RAZ T, B{EE— FORE, N
v 7 7 BEOBREEITVET,

e XA=Il/Ozartr—/LLTYAZHO (TIORH 0) X, A1~V XTIV AXBO
(TGRB_O) ¢4 A~V =FT)LIPAX A0 (TGRAD) #HlIHlTE8E Yy LU AK
T,

e XA=Il/Ozarbr—/LLTYAZL O (TIORLO) X, A<V =T/ LIYAZCO
(TGRC 0) ¢4 A~V =FTF)VLPAX D0 (TGRD 0) ##liHlld58y LY AHK
T,

o AASALET T A X =T NLYAF 0 (TIERDO) F. 8y FDOL Y RAZ T, %V iA
HEROFFA[, EEILAHIE L E T,

o AAVART—HALVAZ 0 (TSRO &, 8EY hOLIYRAX T, AT —HADERRE
TWET

o XA~=HF 0 (TCNT0) I, TCNTiX16 > hD I T X TY, 8y NHEATD
T U AT, BIZ16E Yy PHEATT 78 AL TLEE N,

e ZATVZRTINLYAZAO(TCGRAD) X, 16y hDT U Ny harXy /A
Ty MRy T F A HFHAOL AL T,
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TPSC1 : TPSC[2:0]=b'011 & %, W&V OvY P 64THHY | EVh1
TPSCO k Ev ko
MTU 24 TXE—KLTZX4_0 (TMDR_O)
P_MTUO.TMDR_O L . H'FFFF8261 | H'00
BEF Y RILOBEE— FOBREZETS
Ny IT7EEB .
BFB Evyhks5
: BFA=b'0 M & &, TGRB & TGRD X BHEIE
Ny T 7EEA .
BFA Ev k4
: BFB=b'0 M & &, TGRA & TGRC IXBHEIE
MD3 Evhk3
MD2 A IBEE— FDE Evbk2
MD1 : MD[3:0]=b'0000 D & &, % 1 T ILBEEBEE—F Evhkl
MDO Evhko
MTU #4210 bB—)LLSRA H_0 (TIORH_O)
P_MTUO.TIORH_0O H'FFFF8262 | H'00
TGR Z I
IOB3 Evhk7
1082 /0 3> FO—JL B3~0 Eyhe
10B1 : IOB[3:0]=b'0000 M & &, TGRB_OIZ7™Y FFy ko By ks
FIYFLIURAE, TIOCOB ST (Lt AL 7
IOBO Evhk4
IOA3 Ewvhk3
oA /0 3> FO—JL A3~0 , levre
OAL : IOA[S.O]—EOOOO DEE, TC:RA_O 79 rFy bavR By ki
FIYFLIR4E, TIOCOA HFILH NI )
I0AO Evhko
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YT Ry T 7HB |

*259 FHAABLIRZERA (3)

LSR5 % . 7 KLZR BE(E
N HERE -
Evk =
MTUAZA4 <10 A—JLLIR4A L0 (TIORL_0)
P_MTUO.TIORL_O H'FFFF8263 | H'00
TGR Z 1
I0D3 Eyb7
©ho— - i
opp | V0 3¥ FA—LD3~0 Eobe

: |OD[3:0]=b'0000 M & =, TGRD_0 &7 ™Y F Fv haAVRTFIYF

'ODL | o2 5. TiocoD R A% L Ev S

10D0 Eyha

10C3 Ev b3

ocs | 1O A¥EE—LCI~O o b2

e | ¢ IOCIB0=b0000 D& &, TGRC 0TS h Ty bAVATTF | L
LER 4. TIOCOD ST It ALt 7

10C0 Ev ko
MTU B ARA VA5 T4 2—TILLIPR4E_0 (TIER_O)

P_MTUO.TIER_0 e . ) H'FFFF8264 | H'cO

EF v VO YAHEROHFA, FikZ HlfH

AID ZEHBRERA 2 —T L

T16E | TERAOA VT Y bEXTFw/aVRTIVFI2LH ADZHRER | .|
WEROREEHAE IR 7

TTGE=b'l : A/ID ZHBAIGERDFELE T 5 Al

FoAIA—AVEAS T A R—T I
TGIEU | TSR®D TCFU 7352k BEIYRAAER (TCIVU) ZFEFAIFE=(EELE | EV F5
: TGIEU=b'0 M & & TCFU IZ& B EIYAAER (TCIU) EEiE

A—n"on—A 85T 4 2—=TIL
TGIEV | TSRD TCFV 73712k BBIYRAHER (TCIV) ZEFalFEIEEL | Ev 4
:TGIEV=D'0 D & &, TCFV ICK B EYRAAER (TCIV) #ZEi

TGRA VA5 T bL+—TILD

Sy Mz & BEY AHES HAELERLE |
oD | TSRO TORD £y bZ&BHYABER (TOID) EMFFLERE | .

: TGIED=b'0 D& E, TGFD E v M-k 5 YRAAEKR (TGID) %

it

TGRA VA ST kM4 x—T L C

Sy hZ & BEY AHE> HAEERLE |
TaiEC | TSRO TGFC Ew M=k I YAHER (TGIC) EHAXLERL | |,

: TGIEC=b'0 D& &, TGFC Ew Mk BEIYRAAER (TGIC) #

it

TGRAVAZ T4 x—TLB

Sy R R B Y RHES HTELERLE |
T | TSRO TGFB E M=& 5EYRHER (TGIB) EHATLERL | |,

: TGIEB=b'0 M & &, TGFB E v MM & 2EYRAHER (TGIB) #
Sk

TGRAVAS T A —TILA
TSR D TGFA Ew MKk BEIYRAHER (TGIA) ZHFaF/IFELE

TGIEA ’ Ev ko
:TGIEA=D'1 D & &, TGFA Ew Mz & BEIYRAAER (TGIA) &
Bl
P_MTUO.TCNT_O MTU 24 Hhro>% 0 (TCNT_O) H'FFFF8266 | H'0000
P_MTUO.TGRA_0 MTU Sz %5)LLC X% A0 (TGRA_0) H'FFFF8268 | H'9c40
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Y7 kYT 7B |

LORA% 7 RLZR HEE
- HERE -

Ev k Ev bk

ADaYhO—)L/RAF—R ALY R%_0 (ADCSR_0)
P_AD.ADCSR_0 H'FFFF8480 | H'5f

AID ZEHRENE % 1
ADA>525 7k (ADI) 41 2—T )L R

ADIE ) Evhke6
. ADIE=b'1 D & &, ADIO B|Y :AdH F 5

ADM1 | A/D ZEHOBEE— FOEIR Ev k5

ADMO | :ADM[1:0]=b'01 D& ZE, 4 F ¥ RILAF Y UE—F Ev k4

CH2 FrRILELY k2~0 Evhk2

CH1 AD ERTB7FTATANTF v RILEFER Evhk1

CHO : CH[2:0]=b'111 M & &, AD A BT AN12~AN15 % ;&R Ev ko0
AD3aYrO—)LLRX% 0 (ADCR_O)

P_AD.ADCR_0 . HFFFF8489 | He7

SMER b)) A& B AID EHBRIAHIEES L UEES O v 7 DFR
k)AHA =TI .

TRGE X Ev k7
TRGE=b'1 D& E, bYHITkS AD EHFRBTED

CKS1 o8y 9+ELY k1~0 Ev k6

CKSO | CKS[1.0]=b11'D & E, YAV Y Pp/4 TEH Ev k5
AID Z&—k

ADST | ADST=b0 D& &, AD EHTHMIKE (KAF2RITIEMTIUSAT | Ev 4
k1A TERRR)
AID E#fERF v > .

ADCS Evhk3

ADCS=b'0D&EE, 1 YAV ILARFv
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Y7 bz 7EHA

* 260 FAABLRAZEREA (4)

LORE %

Ev bk

Hhe

7 RLR RENE

=

ADIY FA—L/RAF—8 AL R4 _1 (ADCSR_1)

P_AD.ADCSR_1. HFFFF8481 | H'1f
AID ZEHRENE % 1
ADA Y5257k (ADI) 41 2—T )L .
ADIE Evhké
. ADIE=b'0 D& &, ADILE|YAHEFRIE
ADM1 AD EHROEEE— FDEIR Ev k5
ADMO . ADM[1:0]=b'01 D & &, 4 F ¥ RILAF Y UE—F Ev k4
CH2 FrfILELY k2~0 Ew k2
CH1 AD ERT D7 AT ANTF v RILEFER Evbkil
CHO : CH[2:0]=b'111 M@ & &, AD ABifHF AN8~AN11 %:EiR Ev ko
ADaYrO—)LLR% 1 (ADCR_1)
P_AD.ADCR_1 . HFFFF8489 | He7
- - SMER b)) A& B AID EHBRIAHIEES L UEES O v 7 DFR
FUHAR—T L .
TRGE X Ev k7
TRGE=b'1 D& E, bYHITkD AD EHRFRBITED
CKS1 28y +ELY k1~0 Ev k6
CKSO0 CKS[1:.0]=b11'D & E, Y BV Y Po/4 TEH: Ev k5
AID R&—k
ADST ADST=b0 D & &, AD EHITFMWIKE (K2 RITIEMIUSAT | Ev 4
k1A TERRBR)
AID E#ERF v > .
ADCS Evhk3
:ADCS=b 0D EE, 1 H A ILRFY Y
AD ) HELY LY R4S (ADTSR)
P_AD.ADTSR . . X H'FFFF87F4 | HOa
- F)HEBICEZAD ES 21— ILOEBEIREAS R—TNLIZT S
Trezst ADM?)HWH.;; SMER b U HIHF ( ) Fl& cure
: TRG2S[1:0]=b'00 ® & & 4488 k1 HiwmF (ADTRG ZIEMTU |,
TRGZS0 | o Ly s xR (RER) evha
TRG1S1 | AD RUH1+ELY k1~0 Evhk3
TRG1S0 : TRG1S[1:0]=b'10 D & &, MTU DOZEHEALA 1) H %=IR Ewv k2
TRGOS1 | AD RUHO+ELY k1~0 Evhk1
TRGOSO : TRGOS[1:0]=b'10 D & &, MTU DOZEHEALA 1) H %=iR Ev ko0
(4) fEARAMFLH]
F+2.6LZ, AF A7 THMT2RAMOFHH 2R L ET,
#+2.61 {#f RAM 5%BA
SR HEEE FRLR FREY 1—ILEA
AD ZE#T—43 (2byte) DIEHA
Ad_data 8x 3 M unsigned short M 2 R TEZF A& RAM A UI—F

AD ZTHHERT—42 . 8chx3 &y k&
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(@ AA R

main()

P_STBY.MSTCR1.BIT.MSTP25 = 0;

P_STBY.MSTCR1.BIT.MSTP24 = 0;

P_STBY.MSTCR2.BIT.MSTP13 = 0;

P_STBY.MSTCR2.BIT.MSTP5 = 0;

P_STBY.MSTCR2.BIT.MSTP4 = 0;
]

| P_INTC.IPRG.BIT.ADO1 = 8;

| DTC_B.DTMR = 0xa980;

| DTC_B.DTCRA = 3; |

| DTC_B.DTCRB =8

T
[DTC_B.DTSAR = (unsigned long)&P_AD.ADDR8 WORD; |
T

| DTC_B.DTDAR = (unsigned long)Ad_data;

| P_DTC.DTBR = OxFFFF;
\
| P_DTC.DTEC.BIT.ADIO |= 1;

| P_MTUOTCR OBYTE=0x23; |

P_MTUO.TMDR_0.BYTE = 0x00;

P_MTUO.TIORH_0.BYTE = 0x00;
P_MTUO.TIORL_0.BYTE = 0x00;

| P_MTUO.TIER_0.BYTE = 0xcO;

| P_MTUO.TCNT_0=0x0000; |

| P_MTUO.TGRA 0 = 0x9c40;

| P_AD.ADCSR_0.BYTE = Ox5f;

| P_AD.ADCR_0.BYTE = 0xe7;

| P_AD.ADCSR_1.BYTE = Ox1f;

|  P_ADADCR 1BYTE=0xe7; |

|  P_ADADTSRBYTE=0x0a |

| set_imask(0x00)
|
| P_MTUS4TSTRBYTE=0x01 |

ﬂ

DTCOEDA—IRE VNI E—FDI YT
MTUDED 2 —ILRBA VA E—FDI )T
ADZEBRBES 1 —INODES1—ILRAE VNS E—FKDYI )T
ADEBBES1—ILIDES 21— LAZ VRS E—FDHI T

ADZEHRIBED 1 —ILODADERE TEIY AABR L NILE8IZER

[DTCHI#AZEE]

ELERICY—RXT7 KLR (DTSAR) #4249 1) A2k
BRERICTTARAT43*—3 Y7 FLR (DTDAR) 249 ATk
JOv I ERE—F, BET—4244(4 XET—FE (2Byte)
V—RE IOy Y EE, BET— 2 EE R TEICCPUSI Y AA EEFA]

0y Y iREEHE3E IHRE

Tov Y RESICEE

BETT FLREADT—4 LY REBITERE
BEET KL RENBRAMIZERE

DTCEREEHREERMT EAEY T FLRAD
EHI16E v kEOXFFFFIZERE

DTCOEEBHERZADEERBE S 1 —ILOD
ADZEHE T E|YiAHA (ADIO) IZERE

[MTU#D A% %E]
TGRADAVARTIYFTRAAIAILATCNT 0% )7
SEENRYIYSTREAIENDDU

Ao vY . POI6ATRAREAI U+

TGRB, TGRD. TGRA. TGRCL PR & [FBEENE
AAIDEMEE— FEEEBECEK

BAISIRIILERETGRA0Z 7Y M Ty FaURTIZHRE
ADEMFIAERDFEAE E A, B YAAHBRIEEIE
BAIHIUATCMTE0Y )7

aAVR7I Yy FEAE128ms (P p=20MHzE)

[ADZ i 32 # AR FE ]

ADE P2 —LODADE#IETE|Y A (ADIO) %FFA (DTCEEER)
AF v R A F v U E— FIZERE

TF+AYTAAF v #ILiE, AN8H SHANTI

ADE L2 —JLODOMTU k) HIZ & ZBth %25

ADEHY O vy &P /A, REXYVE—FEIYA VLA F v VT
ADE D1 —IL1DADEEIE T E|Y5AH (ADIM) ZEiE

4F X TR ¥ v UE—RITEH

TF AT AAF v xIIE, AN12D5AN15

ADESa—)L1IOMTU R ) HIZ & ZRMA %
ADZHH Ov I %EPPlA. R¥EY VE—REIH AV ILAT Y VIZHRE

ADE ¥ 2 —/)LODADZE R ~ ) A EMTUIZERE
ADE Y 1 —)L1DADERE ') A EMTUISERE

B|YRAHFTRY LARILEOIZER

MTUF ¥ RILODH I FRE—
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(b) AIDZEHET (ADEY 2—10) E| VALK

| P_MTU34.TSTR.BYTE = 0x00; | —————————————— MTUF ¥ RILOD B AT HD U b ER by T
|
| P _ADADCSR 0BITADF&=0; |~ ADZEHEADE & 1 —JLODADERET 755 (ADF) OF U7,
RTE
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/********************************************************/

/* SH7046F Series -SH7047- Application Note */
/* A/ D Conversion with DIC Transm ssion */
/* Function */
/*:Data transfer Controller(DTC */
/*:Multi-Function Timer Pulse Unit(MIU chO) */
/*:A D Converter(A/' D chO chl) */
/* */
/* External |nput clock : 10MHz */
/* Internal CPU cl ock 1 40MHz */
/* Internal Peripheral clock :40Mi */
/* */
/* Witten : 2001/12/01 Rev.1.0 */
/* */

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

#i nclude "iodefine_7047v13. 1. h"

#i ncl ude <machi ne. h>

R Synbol Definition ---------mmmmmm o */
struct st_dtc_b{ /* DTC Bl ock Transfer Mde information */
unsi gned short DTMR /* DTC Mbde Regi ster */
unsi gned short DTCRA, /* Transfer counter */
unsi gned short dumy; /* Reserved */
unsi gned short DTCRB; /* Block length */
unsi gned | ong DTSAR /* source address register */
unsi gned | ong DTDAR; /* destination address register */
b
#define DTC_COUNT 3 /* DTC Transnit count */
#define DTC_BLOCK LENG 8 /* DTC Bl ock I ength */
I R Function Definition -------------ccmmmm */

voi d nain(void);
voi d ad_adi 0_dtc(void);
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I R RAM al location Definition -----------ccmom oo */
unsi gned short Ad_dat a[ DTC_COUNT] [ DTC_BLOCK_LENG ; /* buffer nenory
#define DIC_ B (*(volatile struct st_dtc_b*)0xFFFFEOOO) /* DTC information

address */

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

/* main Program */

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

voi d main( void )

{
/* Set standby node */
P_STBY. MSTCR1. BI T. MSTP25 = 0; /* Disabl e DTC standby
P_STBY. MSTCRL. BI T. M5TP24 = O; /* Di sabl e DTC st andby
P_STBY. MSTCR2. BI T. MSTP13 = 0; /* Disable MU standby

P_STBY. MSTCR2. BI T. M5TP5 = 0; /* Disable ADl standby
P_STBY. MSTCR2. Bl T. M5TP4 /* Disabl e ADO standby

I
e

/* Set interrupt priority level (0 to 15) */
P_INTC. | PRG BI T. AD0O1 = 8; /* AND ADIO,1 interrupt

/* DTC infornmation */
DTC_B. DTMR = 0xa980; [* *]
/* SM 1: 0] =b’ 10; DTSAR i s increnented
/* DM 1: 0] =b’ 10; DTDAR i s increnented
/* M 1: 0] =b’ 10; Bl ock transfer node
/* SZ[1: 0] =b’ 01; wor d- si ze transfer
/* DIS=b’ 1, Source is block area
/* CHNE=b’ O; Chain transfer is canceled
/* DI SEL=b’ O; Interrupt->transfer ends
/* NM M=b’ O; NM - >Ter nmi nate DTC transfer

node
node
node
node

node

evel

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

*/
*/
*/
*/
*/

8 */

*/
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DTC_B. DTCRA = DTC_COUNT; /* DTC transfer Count */
DTC _B. DTCRB = DTC_BLOCK_LENG /* DTC transfer Block I ength */
DTC_B. DTSAR = (unsigned | ong) &_AD. ADDR8. WORD; /* set source address */
DTC B. DTDAR = (unsi gned | ong) Ad_dat a; /* set destination address */
P_DTC. DTBR= OxFFFF; /* DTC information base register */
/* DTC transnmit enabl e */
P_DTC. DTEC. BIT. ADIO | = 1; /* interrupt sources AD chO(ADI 0) */

/* Initialize MIU channel 0 */

P_Mruo. TCR_0. BYTE = 0x23; [* */
/* CCLR[2:0]=b’001; TCNT cleared by TGRA conpare natch */
/* CKE(G 1: 0] =b’ 00; Count at rising edge */
/* TPSC[ 2: 0] =b’ 011; TCNT use Internal clock P¢/64 */
P_Mruo. TVMDR_0. BYTE = 0x00; /* TGRB, TGRD, TGRA, TGRD operate normal |y
*/
/* NMJ 3: 0] =b’ 0000; Normal timer operation node */

P_Mruo. Tl ORH_0. BYTE = 0xO00; /* TGRA_0: Qut put conpare register, Qutput
di sabl ed */

/* 10B[3:0] =b’0000; TGRB_0: Cutput conpare register, Qutput disabled
*/

/* | QA 3: 0] =b’ 0000; TGRA 0Cut put conpare register, CQutput disabled*/

P_Mruo. Tl ORL_0. BYTE = 0x00; [* *]

/* 100 3:0] =b’ 0000; TGRD 0: Cut put conpare register, Qutput disabled
*/

/* 10 3:0]=b’ 0000; TGRC 0Cutput conpare register, Cutput disabled*/

P_Mruo. Tl ER_0. BYTE = Oxc0; /* */
/* TTCGE=1, Enabl e, A/ D conversion start by TGRA conpare */
/* Td EA=O; all Interrupt requests disabled */

P_Mruo. TCNT_O 0x0000; /* clear TCNT counter */
P_MIuo. TGRA_0 = 0x9c40; /* conpare nmatch=64ms @P¢/ 64 P¢=40Miz */
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/* Initialize A D chanel O,chanell */
P_AD. ADCSR 0. BYTE = 0x5f; /* */
/* ADI E=b’ 1; chO A/D ADIO Interrupt Enable */
/* ADM 1: 0] =b’ 01; chO conversion node -> 4channel scan node */
/* CH 2:0]=b111"; Anal og I nput Channels = AN8 to ANl1l */
P_AD. ADCR 0. BYTE = Oxe7; [* */
/* TRGE=b’ 1; chO conversion triggering i s enabl ed */
/* CKS[1:0]=b" 11; chO Clock Select P¢/4 */
/* ADST=b’ 0; ch0 stops A/ D conversion */
/* ADCS=b’ 0; chO Singl e-cycl e scan */
P_AD. ADCSR 1. BYTE = 0x1f; /* */
/* ADI E=b’ 0; chl AAD ADI1 Interrupt disable */
/* ADM 1: 0] =b’ 01; chl conversion node -> 4channel scan node */
/* CH 2:0]=b’ 111, chl Anal og I nput Channels = AN12 to AN15 */
P_AD. ADCR 1. BYTE = Oxe7; [* */
/* TRCGE=b’ 1; chl conversion triggering is enabl ed */
/* CKS[ 1: 0] =b’ 11; chl dock Select P¢/4 */
/* ADST=b’ 0; chl stops A/ D conversion */
/* ADCS=b’ 0; chl Single-cycle scan */
P_AD. ADTSR. BYTE = 0x0a; /* A D chO, chl conversion start by MU trigger */

/* TRGLS[ 1: 0] =b’ 10; chl conversion start by MIU trigger */
/* TRAS[1: 0] =b’ 10; chO conversion start by MU tri gger */
set _i mask(0x00); /* clear interrupt mask |evel */
P_Mrus4. TSTR. BYTE = 0x01; /* MU chO tiner count start */

while(1);
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/************************************************************/

/* ADI interrupt */

/************************************************************/
#pragnma i nterrupt(ad_adi 0_dtc)

voi d ad_adi 0_dt c(void)

{

P_MTU34. TSTR BYTE = 0x00; /* MIU chO tiner count stop */

P_AD. ADCSR_0. BI T. ADF &=0; /* chO0 ADF flag clear */
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/***********************************************************************/

/* */
/* FILE ;iodefine.h */
/* DATE :Fri, Nov 07, 2003 */
/* DESCRIPTION :Definition of I/0O Register */
/* CPU TYPE : SH7046 */
/* */
/* This file is generated by Renesas Project Generator (Ver.3.1). */
/* */

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

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

/* 7047 Include File Ver . HEW2. 0_2001. 12 */
[ Rk kR kR kR kR kR R Rk R Rk R Rk R Rk kR kR ok kR kR ok kR Rk kR Rk Kk Kk Kk K kK kK
struct st_sci { /* struct SCl */
uni on { /* SMR */

unsi gned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsi gned char CA: 1; /* cdA */

unsi gned char CHR 1; /* CHR */

unsi gned char PE: 1; /* PE */

unsi gned char CE: 1; /* QOE */

unsi gned char STOP: 1; /* STOP */

unsi gned char M: 1; /* MP */

unsi gned char CKS: 2; /* CKS */

} BIT; /* */

} SMR /* */

unsi gned char BRR /* BRR */

uni on { /* SCR */
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unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} SCR
unsi gned char TDR;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} SSR
unsi gned char RDR;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
} BIT
} SDCR
b
struct st_mtu34 {
uni on {

unsi gned char BYTE;
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TIE: 1;
RIE: 1;
TE: 1;
RE: 1;
MPI E: 1;
TEIE: 1;
CKE: 2

TDRE: 1;
RDRF: 1;
CRER: 1;
FER: 1,;
PER 1;
TEND: 1;
MPB: 1;
MPBT: 1;

DR 1;

R
/*
[
1
R
I
R
I
[
/*
R
/*
R
/*
R
/*
R
/*
[
1
R
1
R
r*
R
I
[
1
R
1
R
/*
[
I
R

Byt e Access
Bit Access
TIE
R E
TE
RE
MPI E
TEIE

TDR
SSR
Byte Access
Bit Access
TDRE
RDRF
ORER
FER
PER
TEND

MPBT

RDR

SDCR

Byte Access

Bit Access

DI R

/* struct Mrus4
/* TCR_3

/*

Byte Access

*/
*/
*/
*/

*/
*/

*/
*/
*/

*/
*/
*/
*/

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

*/
*/
*/
*/

*/

*/

*/

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



3.

3%

struct {
unsi gned char
unsi gned char
unsi gned char
} BIT
} TCR 3;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
} BIT
} TCR 4;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} TMDR_ 3;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT
} TMDR 4;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
} BIT;

CCLR 3
CKEG 2
TPSC: 3;

CCLR 3
CKEG 2
TPSC: 3;

BFB: 1;
BFA: 1
MD: 4;

12
BFB: 1;
BFA: 1
MD: 4

1 OB: 4;
1 QA 4;

/* Bit Access */
/* CCLR */
/* CKEG */
/* TPSC */
/* */
/* */
/* TCR 4 */
/* Byte Access */
/* Bit Access */
/* CCLR */
/* CKEG */
/* TPSC */
/* */
/* */
/* TMDR_ 3 */
/* Byte Access */
/* Bit Access */
/* */
/* BFB */
/* BFA */
/* MD */
/* */
/* */
/* TNDR 4 */
/* Byte Access */
/* Bit Access */
/* */
/* BFB */
/* BFA */
/* MD */
/* */
/* */
/* TIORH 3 */
/* Byte Access */
/* Bit Access */
/* 1 0B */
/* I CA */
/* */
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} TIORH_3;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
} BIT
} TIORL_3;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
} BIT;
} TIORH 4;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
} BIT
} TIORL_4;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT
} TIER 3;
uni on {
unsi gned char BYTE;
struct {

unsi gned char
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1 OD: 4,
1 CC. 4;

1 OB: 4;
1 QA 4;

1 OD: 4;
1 CC: 4;

TTGE: 1;
12

TCI EV: 1;
TG ED: 1;
TG EC 1
TG EB: 1;
TA EA: 1;

TTCGE: 1;

| *
/* TIORL_3

/* Byte Access
/* Bit Access
/* I D

/* 1 0C

| *

| *

/* TIORH 4

/* Byte Access
/* Bit Access
/* 1 OB

/* I CA

| *

| *

/* TIORL_4

/* Byte Access
/* Bit Access
/* I D

/* 1 OC

| *

| *

/* TIER 3

/* Byte Access
/* Bit Access
/* TTGE

| *

/* TA EV

/* TG ED

/* TG EC

/* TG EB

/* TG EA

| *

/*

/* TIER 4

/* Byte Access
/* Bit Access
/* TTGE

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} TIER 4;

uni on {

unsi gned char

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} TCER

uni on {

unsi gned char

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} TOCR

char
char
char
char
char

char

BYTE

char
char
char
char
char
char

char

BYTE

char
char
char
char

char

unsi gned char wkO[1];

uni on {
unsi gned char
struct {
unsi gned
unsi gned
unsi gned

unsi gned

BYTE

char
char
char

char

12

TCI EV: 1;
TG ED: 1;
TG EC 1
TG EB: 1;
TA EA: 1;

CE4D: 1;
CE4C: 1;
CE3D: 1;
CE4B: 1;
COE4A: 1;
CES3B: 1;

PSYE: 1;

OLSN: 1;
OLSP: 1;

BDC: 1;
N 1;
P: 1;

R
I+
R
I
R
I
"
I
[
/*
[
I
[
1
"
1
"
1
"
I
R
I
[
I
"
I
[
I
[
/*
[
/*
R
"
[
I
"
I

*/
TA EV */
TG ED */
TG EC */
TG EB */
TG EA */
*/
*/
TCER */
Byte Access */
Bit Access */
*/
CE4D */
CE4AC */
CE3D */
CE4B */
CE4A */
CE3B */
*/
*/
TOCR */
Byt e Access */
Bit Access */
*/
PSYE */
*/
OLSN */
CQLSP */
*/
*/
*/
TGCR */
Byte Access */
Bit Access */
*/
BDC */
*/
*/
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unsi gned
unsi gned
unsi gned
unsi gned

} BIT;

} TCCR

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

uni on {

char wk1[ 2]

char
char
char

char

short TCNT_3
short TCNT_4;

short TCDR;
short TDDR

short TGRA 3
short TGRB_3
short TGRA 4;
short TCGRB 4
short TCNTS

short TCBR

short TGRC_3;
short TGRD_3
short TGRC 4;
short TGRD 4

unsi gned char BYTE;

struct {

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} TSR 3;

uni on {

char
char
char
char
char
char

char

unsi gned char BYTE;

struct {
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unsi gned

unsi gned

char

char

FB: 1,
WF: 1
VF: 1;
UF: 1;

TDFD: 1;

TCFV: 1;
TGFD: 1;
TGFC: 1;
TGFB: 1;
TGFA: 1;

TDFD: 1;

R
I+
R
I+
[+
I
[
/*
R
I*
[
/*
R
I
R
1
[
I
R
/*
R
I
R
1
"
I
[
I
[
I
[
"
"
I
R
"
[
/*

FB

VF
UF

TCNT_3
TCNT_4
TCDR

TDDR
TGRA 3
TGRB_3
TGRA 4
TGRB_4
TCNTS
TCBR
TGRC 3
TGRD_3
TGRC 4
TGRD 4
TSR 3

Byte Access
Bit Access

TDFD

TCFV
TGFD
TG-C
TGFB
TGFA

TSR 4
Byte Access
Bit Access

TDFD

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

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} TSR 4;

char
char
char
char

char

unsi gned char wk2[ 18];

uni on {
unsi gned char
struct {
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} TSTR
uni on {
unsi gned char
struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} TSYR
}
struct st_ntu0 {
uni on {
unsi gned char
struct {
unsi gned
unsi gned
unsi gned
} BIT
} TCR.O;

BYTE

char
char
char

char

BYTE

char
char
char
char
char

char

BYTE

char
char

char

TCFV: 1;
TGFD: 1;
TGFC: 1;
TGFB: 1;
TGFA: 1;

CST4: 1,
CST3: 1,

CST: 3

SYNCA: 1;
SYNC3: 1;

SYNC2: 1;
SYNCL: 1;
SYNQO: 1;

CCLR 3
CKEG 2
TPSC: 3;

[
1
[
1
[
1
[
/*
R
I
[
1
[
I
[
1
R
r*
R
1
R
/*
R
/*
R
/*
[
/*
R

R
I
"
I
[
I
"
"

TCFV
TGFD
TG-C
TGFB
TGFA

TSTR
Byte Access
Bit Access
CST4
CST3

CsT

TSYR
Byte Access
Bit Access
SYNC4
SYNC3

SYNC2
SYNC1
SYNCO

struct MIuo
TCR O
Byte Access
Bit Access
CCLR
CKEG
TPSC

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

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

*/
*/
*/
*/
*/
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uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} TMDR_ O;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
} BIT
} TIORH O;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
} BIT;
} TIORL_O;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} TIERO;
uni on {
unsi gned char BYTE;

struct {
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BFB: 1;
BFA: 1
ND: 4;

10B: 4
1 QA 4

1 OD: 4;
1 CC. 4;

TTGE: 1;
12

TC EV: 1;
TA ED: 1;
T4A EC: 1;
TA EB: 1;
TGE EA: 1;

/* TMDR_O *

/* Byte Access */

/* Bit Access */

/* */
/* BFB */
/* BFA */
/* MD */
/* */
/* */
/* TIORH O */
/* Byte Access */
/* Bit Access */
/* 1 0B */
/* I CA */
/* */
/* */
/* TIORL_O */
/* Byte Access */
/* Bit Access */
/* 1 D */
/* IoC */
/* */
/* */
/* TIER O */
/* Byte Access */
/* Bit Access */
/* TTCGE */
/* */
/* TC EV */
/* TG ED */
/* TG EC */
/* TG EB */
/* TG EA */
/* */
/* */
/* TSR O */
/* Byte Access */
/* Bit Access */
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unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT
} TSR 0;
unsi gned short TCNT_O;
unsi gned short TGRA O
unsi gned short TGRB_O
unsi gned short TGRC 0O
unsi gned short TGRD 0O
b
struct st_ntul {
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT
} TCR_1;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
} BIT;
} TMDR_1;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
} BIT
} TIOR 1;

13

TCFV: 1;
TGFD: 1;
TGFC: 1;
TGFB: 1;
TGFA: 1;

11

CCLR: 2
CKEG 2
TPSC: 3;

10B: 4
1 QA 4

/* */
/* TCFV */
/* TGFD */
/* TG-C */
/* TGFB */
/* TGFA */
/* */
/* */
/* TCNT_O */
/* TGRA O */
/* TGRB_O */
/* TGRC O */
/* TGRD_O */
/* */
/* struct MIuL */
/* TCR 1 */

/* Byte Access */

/* Bit Access */

/* */
/*  CCLR */
/*  CKEG */
/*  TPSC */
/* */
/* *)
/* TMDR 1 */

/* Byte Access */

/* Bit Access */

I * */
/* M *
I * *
I *
/* TIOR 1 *

/* Byte Access */

/* Bit Access */

/* 1 0B */
/* 1 OA */
/* */
/* */
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unsi gned char wkO[1]; /* */
uni on { /* TIER 1 */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */
unsi gned char TTCE: 1; /* TTGE */

unsi gned char :1; /* */

unsi gned char TCl EU: 1; /* TCl EU */

unsi gned char TCl EV: 1; /* TCl EV */

unsi gned char : 2; /* */

unsi gned char Td EB: 1; /* Td EB */

unsi gned char TG EA: 1; /* TA EA */

} BIT; /* */

} TIER 1; /* */

uni on { /* TSR 1 */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */
unsi gned char TCFD: 1; /* TCFD */

unsi gned char :1; /* */

unsi gned char TCFU: 1; /* TCFU */

unsi gned char TCFV: 1; /* TCFV */

unsi gned char : 2; /* */

unsi gned char TGFB: 1; /* TG-B */

unsi gned char TGFA: 1; /* TGFA */

} BIT; /* */

} TSR 1; /* */
unsi gned short TCNT_1; /* TCNT_1 */
unsi gned short TGRA 1; /* TGRA 1 */
unsi gned short TGRB_1; /* TGRB_1 */
}: | * */
struct st_mtu2 { /* struct MIU2 */
uni on { /* TCR 2 */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */

unsi gned char :1; /* */

unsi gned char CCLR 2; /* CCLR */

unsi gned char CKEG 2; /* CKEG */

unsi gned char TPSC: 3; /* TPSC */

} BIT; /* */
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} TCR 2; /* */

uni on { /* TNDR 2 */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */
unsi gned char :4; /* */
unsi gned char MD: 4; /* MD */
} BIT; /* */

} TMDR 2; /* */

uni on { /* TIOR 2 */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */

unsi gned char | OB: 4; /* | OB */

unsi gned char | OA: 4; /* | CA */

} BIT; /* */

} TIOR 2; /* */

unsi gned char wkO[ 1] ; /* */
uni on { /* TIER 2 */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */

unsi gned char TTCE: 1; /* TTGE */

unsi gned char :1; /* */

unsi gned char TCl EU: 1; /* TCl EU */

unsi gned char TC EV: 1; /* TCl EV */

unsi gned char :2; /* */

unsi gned char TG EB: 1; /* T4d EB */

unsi gned char Td EA: 1; /* Td EA */

} BIT; /* */

} TIER 2; 1* */

uni on { /* TSR 2 */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */

unsi gned char TCFD: 1; /* TCFD */

unsi gned char :1; /* */

unsi gned char TCFU: 1; /* TCFU */

unsi gned char TCFV: 1; /* TCFV */

unsi gned char :2; /* */

unsi gned char TGFB: 1; /* TGFB */

unsi gned char TGFA: 1; /* TGFA */
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} BIT
} TSR 2;
unsi gned short TCNT_2;
unsi gned short TGRA 2
unsi gned short TGRB 2
s
struct st_intc {
uni on {
unsi gned short WORD,
struct {
unsi gned short
unsi gned short
unsi gned short
unsi gned short
} BIT
} I PRA
unsi gned char wkO[ 4] ;
uni on {
unsi gned short WORD,
struct {
unsi gned short
unsi gned short
unsi gned short
unsi gned short
} BIT
} I PRD,
uni on {
unsi gned short WORD,
struct {
unsi gned short
unsi gned short
unsi gned short
unsi gned short
} BIT;
} I PRE
uni on {
unsi gned short WORD,

struct {
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| *
I

| *

/*

| *

/*

| *

| *

| *

| *
| RQO: 4; /*
| RQL: 4; /*
| RQ: 4; /*
| RQB: 4; /*
| *
/*
| *
/*

| *

| *

Td _0: 4; /*
TCl _0: 4; /*
Td _1: 4; /*
TCl _1: 4; /*
| *

| *

| *

| *

| *

Td _2: 4; /*
TCl _2: 4; /*
Td _3: 4; /*
TCl _3: 4; /*
| *

| *

| *

| *

/*

*/
*/
TCNT_2 */
TGRA 2 */
TGRB_2 */
*/
struct INTC */
| PRA */
Word Access */
Bit Access */
I RQO */
| RQL */
| R */
| RB */
*/
*/
*/
I PRD */
Word Access */
Bit Access */
TG _0 */
T4 0 */
TG _1 */
Ta 1 */
*/
*/
| PRE */
Wrd Access */
Bit Access */
Ta 2 */
TG _2 */
TG _3 */
TC _3 */
*/
*/
| PRF */
Wrd Access */
Bit Access */
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unsi gned
unsi gned
unsi gned
} BIT;
} I PRF;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} IPRG
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
} BIT
} I PRH;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;
} ICRL
uni on {
unsi gned short

struct {

short
short

short

VORD,

short
short
short

short

short
short

short

short
short
short
short
short
short
short

short

VORD,

TG _4:. 4
TCl _4: 4
1 8

ADO1: 4
DTC: 4
CMro: 4
CMr1: 4

VDT: 4
| OMTU: 4,

NM L: 1

1 6;

NM E: 1

| RQOS: 1;
| RQLS: 1;
| RQS: 1;
| R@BS: 1;
14

/* TG _4 */
/*  TC_4 */
/* */
/* */
/* */
/* 1 PRG */

/* Word Access */

/* Bit Access */

/* ADO, 1 */
/* Drc */
/* CMTO */
/* CwMrl */
/* */
/* */
/* 1 PRH */

/* Word Access */

/* Bit Access */

/* DT *)
/* 1/ QMU)  */
/* *)
/* *]
/* *)
/* | CRL *]

/* Word Access */

/* Bit Access */

/* NM L */
/* */
/* NM E */

/* IRQS  */
/* IRAS  */
/* IR®S  */
/* IR®S  */

/* */
/* */
/* */
/* 1SR */

/* Word Access */

/* Bit Access */
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} ISR
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;
} IPR;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BIT
} IPRJ;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;
} 1 PRK

short
short
short
short
short

short

short
short
short

short

VORD,

short

short

short
short
short

short

unsi gned char wk1[4];

uni on {
unsi gned short
struct {

unsi gned
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WORD;

short

18

| RQOF: 1;
| RQLF: 1;
| RQ2F: 1;
| RQBF: 1;

SCl 2: 4
SCl 3: 4
SCl 4: 4
MVIT: 4

AD2: 4;
1 12;

| OWT: 4

HCAN2: 4
14

| RQDES: 2

/*
/*

| RQOF
| RQLF
| RRF
| RBF

I PRI
Wrd Access
Bit Access
SCl 2
SCl 3
SCl 4
MMIT

| PRJ
Word Access
Bit Access

A D2

I PRK

Wrd Access

Bit Access
I/ O( MVIT)

HCANL

| CR2
Wrd Access
Bit Access
| RQOES
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unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} 1CR2;

H
struct st_porta {
uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} PADRL;

short
short
short

short

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

unsi gned char wkO[ 2] ;

uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

WORD;

short
short
short
short

short

| RQLES: 2;
| RQRES: 2;
| RBES: 2;

PA15DR: 1,
PA14DR: 1;
PA13DR: 1,
PA12DR: 1;
PA11DR: 1,
PA10ODR: 1;
PA9DR: 1;
PASDR: 1;
PA7DR: 1;
PA6DR
PASDR
PA4DR
PA3DR
PA2DR
PA1DR
PAODR

PR R R R PR

PA15I OR 1
PA14IOR 1
PA13IOR 1
PA12IOR 1
PA11IOR 1

R
I
R
1
R
1
[
I*
[
I
[
I
R
I
R
I
R
I
[
I
[
I
[
I
"
I
"
I
"
I
[
I
R

| RQLES */
| RRES */
| RBES */
*/
*/
*/
*/
struct PORTA */
PADRL */
Word Access */
Bit Access */
PA15DR */
PA14DR */
PA13DR */
PA12DR */
PA11DR */
PA10DR */
PA9DR */
PASDR */
PA7DR */
PA6DR */
PASDR */
PA4DR */
PA3DR */
PA2DR */
PA1DR */
PAODR */
*/
*/
*/
PAI ORL */
Wrd Access */
Bit Access */
PA151 OR */
PAL4I OR  */
PA131 OR */
PAL12IOR  */
PA11ll OR */
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;
} PAIORL

short
short
short
short
short
short
short
short
short
short

short

unsi gned char wkl[2];

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} PACRL3

uni on {
unsi gned short

struct {
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WORD;

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

VORD,

PA10IOR 1
PAII OR
PA8I OR
PA7I OR
PAGI OR
PA5I OR
PA4l OR
PA3I OR
PA2I OR
PAll OR
PAOI OR

PR R R R R R RR

PA15MD2:
PA14NMD2:
PA13MD2:
PA12MD2:
PA11MD2:
PA1OMD2:
PASMD2:
PASMD2:
PA7NMD2:
PAGMD2:
PASMD2:
PA4AND2:
PA3MD2:
PA2MD2:
PALIMD2:
PAOMDZ:

) PR R R PR

PR R R R R R R RR

R
I
R
I
R
I
R
I
R
I
R
1
R
1
R
I
[
I
R
I
R
/*
R
/*
R
/*
R
/*
R
I
R
/*
R
I
"
/*
R
"

PA10I OR  */
PA9I OR */
PABIOR  */
PA71 OR */
PA6IOR  */
PA5I OR */
PAAIOR  */
PA3l OR */
PA2IOR  */
PALll OR */
PAOIOR  */
*/
*/

*/
PACRL3 */
Wrd Access */
Bit Access */
PA1SMD2  */
PALAMD2  */
PA13NMD2  */
PAL2MD2  */
PAL1INMD2  */
PALIOMD2  */
PA9NMD2 */
PABNMD2 */
PA7ND2 */
PA6NMD2 */
PASNMD2 */
PA4AND2 */
PA3NMD2 */
PA2NVD2 */
PALNMD2 */
PAOMD2 */

*/

*/

PACRL1 */

Wrd Access */

Bit Access

*/
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} PACRL1;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} PACRL2

i
struct st_porthb {
uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} PBDR

short
short
short
short
short
short
short

short

short
short
short
short
short
short
short

short

VORD,

short
short
short
short
short
short

short

unsi gned char wkO[ 2] ;

PA15MD: 2
PA14MD: 2
PA13MD: 2
PA12MD: 2
PAL1MD: 2
PA10MD: 2
PAOND: 2
PASMD: 2

PA7NMD: 2
PAGND: 2
PASMD: 2
PAAND: 2
PA3MD: 2
PA2ND: 2
PAIMD: 2
PAOMD: 2

:10;

PB5DR: 1;
PBADR: 1;
PB3DR: 1;
PB2DR: 1;
PB1DR: 1;
PBODR: 1;

/* PA15MD
/* PA14ND
/* PA13MD
/* PA12MD
/* PA11MD
/* PA10MD
/* PAIND
/* PASNMD
| *
/*
/* PACRL2
/* Wrd Access
/* Bit Access
/* PA7ND
/* PA6ND
/* PASNMD
/* PA4AND
/* PA3NMD
/* PA2ND
/* PALNMD
/* PAOND
| *
| *
I
/* struct PORTB
/* PBDR
/* Word Access
/* Bit Access
| *
/* PB5DR
/* PB4DR
/* PB3DR
/* PB2DR
/* PB1DR
/* PBODR
I
| *
| *

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

*/

*/
*/
*/

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

*/

*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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uni on { /* PBIOR */
unsi gned short WORD, /* Word Access */
struct { /* Bit Access */
unsi gned short :10; /* */

unsi gned short PB5IOR 1; /* PB5I OR */

unsi gned short PB4l OR 1; /* PB4l OR */

unsi gned short PB3IOR 1; /* PB3I OR */

unsi gned short PB2I OR 1; /* PB2I OR */

unsi gned short PBlIOR 1; /* PB1I OR */

unsi gned short PBOI OR 1; /* PBOI OR */

} BIT; /* */

} PBIOR 1* */

unsi gned char wk1[2]; /* */
uni on { /* PBCR1 */
unsi gned short WORD, /* Word Access */
struct { /* Bit Access */

unsi gned short :2; /* */
unsi gned short PB5MD2: 1; /* PB5MD2 */
unsi gned short PB4MD2: 1; /* PB4ND2 */
unsi gned short PB3MD2: 1; /* PB3MD2 */
unsi gned short PB2MD2: 1; /* PB2MVD2 */
unsi gned short PBLMD2: 1; /* PB1MD2 */

unsi gned short :9; /* */

} BIT; /* */

} PBCR1; /* */

uni on { /* PBCR2 */
unsi gned short WORD, /* Word Access */
struct { /* Bit Access */

unsi gned short :4; /* */

unsi gned short PB5MD: 2; /* PB5NMD */

unsi gned short PB4MD: 2; /* PB4ND */

unsi gned short PB3MD: 2; /* PB3ND */

unsi gned short PB2MD: 2; /* PB2MVD */

unsi gned short PB1MD: 2; /* PB1ND */

unsi gned short PBOMD: 2; /* PBOMD */

} BIT; /* */

} PBCRZ; /* */

b 1* */
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struct st_portd {
uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} PDDRL;

VORD,

short
short
short
short
short
short
short
short
short

short

unsi gned char wkO[ 2] ;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} PDIORL;

VORD,

short
short
short
short
short
short
short
short
short

short

unsi gned char wk1[4];

uni on {
unsi gned short

struct {

ORD,

unsi gned short

unsi gned short

PD8DR
PD7DR
PD6DR
PD5DR:
PD4DR
PD3DR:
PD2DR
PD1DR
PDODR:

PP R R R RR

17,

PD8I OR:
PD71 OR:
PD6I OR:
PD51 OR
PD4| OR:
PD3I OR:
PD21 OR:
PD1l OR:
PDOI OR:

PP R R R RR

17,
PDBMDO: 1;

R
I
[
1
"
1
[
1
[
1
[
1
[
I
"
1
[
r*

1
[
/*
R
/*
R
/*
R
/*
R
I
[
I
[+
I
R
"
[+
I

struct PORTD */

PDDRL

Word Access

Bit Access

*/

PD8DR
PD7DR
PD6DR
PD5DR
PD4DR
PD3DR
PD2DR
PD1DR
PDODR

PDI CRL
Word Access

Bit Access

PD8I OR
PD71 OR
PD6I OR
PD51 OR
PD4I OR
PD31 OR
PD2I OR
PD11 OR
PDOI OR

PDCRL1

*/
*/
*/

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

Word Access */

Bit Access

PD8NMDO

*/
*/
*/
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struct st_porte {
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} PDCRLI;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} PDCRL2

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

short
short
short
short
short
short
short

short

short
short
short
short
short
short
short
short
short

short

VORD,

short
short
short
short
short
short
short

short

PD7MXO
PD6MDO
PD5MDO
PD4MDO
PD3MDO
PD2MDO
PD1MDO
PDOMDO

PR R R RR

PDSMDL
PD7MDL
PD6MDL
PD5MDL
PD4NMDL
PD3MDL
PD2MDL
PD1MDL
PDOMDL

L e s

PE15DR
PE14DR:
PE13DR
PE12DR:
PE11DR
PE10DR:
PE9DR: 1;
PESDR: 1;

PR R R R R

R
I
R
I
R
I
R
I
[
I
R
I
[
1
R
I
R
I
R
I
R
/*
R
I*
R
1
[
1

1
R
/*
R
/*
R
/*
[
I

PD7MDO
PD6MDO
PD5MDO
PDAMDO
PD3MDO
PD2MDO
PD1MDO
PDOMDO

PDCRL2
Word Access

Bit Access

PDSIMDL
PD7MDL
PDGMDL
PD5MDL
PD4MDL
PD3MDL
PD2MDL
PD1MDL
PDOMDL

struct PORTE
PEDRL
Word Access
Bit Access
PE15DR
PE14DR
PE13DR
PE12DR
PE11DR
PE10DR
PE9DR
PESDR
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} PEDRL;

short
short
short
short
short
short
short

short

unsi gned char wkO[ 2] ;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} PEIORL;

uni on {

unsi gned short

struct {
unsi gned
unsi gned

unsi gned

VORD,

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

short
short

short

PE7DR
PE6DR
PESDR
PE4ADR
PE3DR
PE2DR
PE1DR
PEODR

PR R R RR

PEISIOR 1
PE14IOR 1
PE13IOR 1
PE12IOR 1
PE11IOR 1
PE1OIOR 1
PE9I OR
PESI OR
PE7I OR
PE6I OR
PE5I OR
PE4I OR
PE3I OR
PE2I OR
PE1l OR
PEOI OR

PP R R R RPRR

1 10;
PE21I OR 1
PE20I OR: 1

/* PE7DR */
/* PEGDR */
/* PE5DR */
/* PE4DR */
/* PE3DR */
/* PE2DR */
/* PE1DR */
/* PEODR */
/* */
/* */
/* */
/* PEI ORL */
/* Word Access */
/* Bit Access */
/* PE15I OR  */
/* PE14I OR */
/* PE13IOR */
/* PE12I OR */
/* PE11IOR */
/* PE10I OR */
/* PE9I OR */
/* PE8I OR */
/* PE71 OR */
/* PE6I OR */
/* PE5I OR */
/* PE41 OR */
/* PE3I OR */
/* PE2] OR */
/* PE1l OR */
/* PEOI OR */
/* */
/* */
/* PElI ORH */
/* Word Access */
/* Bit Access */
/* */
/* PE21IOR  */
/* PE20I OR */
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unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} PEI ORH;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;
} PECRL1
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} PECRL2;
uni on {
unsi gned short
struct {
unsi gned
unsi gned

unsi gned
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short
short
short

short

short
short
short
short
short
short
short

short

VORD,

short
short
short
short
short
short
short

short

short
short

short

PEI9IOR 1
PE18IOR 1
PE17IOR 1
PE161 OR 1

PE15MD: 2
PE14MD; 2
PE13MD: 2
PE12MD; 2
PE11MD: 2
PE1OMD: 2
PEOMD: 2
PESMD: 2

PE7MD:
PEGMD:
PESMD:
PEANMD:
PE3MD:
PE2MVD:
PE1MD:
PEOMD:

MMM DMDMDMDDMD

PE21MD: 2
PE20MD: 2

/* PE19IOR */
/* PE18I OR */
/* PE17IOR */
/* PE161 OR */
/* */
/* */
/* PECRL1 */
/* Word Access */
/* Bit Access */
/* PE15MD */
/* PE14MD */
/* PE13MD */
/* PE12MD  */
/* PE11MD */
/* PE1OMD */
/* PE9NMD */
/* PESNMD */
/* */
/* */
/* PECRL2 */
/* Word Access */
/* Bit Access */
/* PE7NMD */
/* PEGNMD */
/* PESMD */
/* PE4AND */
/* PE3NMD */
/* PE2NMD */
/* PEIND */
/* PEONMD */
/* */
/* */
/* PECRH */
/* Word Access */
/* Bit Acces s */
/* */
/* PE21MD */
/* PE20MD */
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unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} PECRH;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} PEDRH;

b
struct st_portf {
uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

short
short
short

short

short
short
short
short
short
short

short

short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

PE19MD:
PE18MD:
PE17NMD:
PE16MD:

1 10;

PE21DR
PE20DR:
PE19DR
PE18DR:
PE17DR
PE16DR:

PF15DR:
PF14DR
PF13DR:
PF12DR
PF11DR:
PF10DR
PFODR: 1;
PF8DR: 1;
1

PF7DR
PF6DR
PF5DR
PF4DR
PF3DR
PF2DR
PF1DR

1
1
1
1
1
1

PR R R R R

PR R R RR

R
I
R
I

[+
1
R

[
/*
R
I
R
I
R
I

R
1
[

[
I
[
r*
R
/*
R
/*
R
I
"
I
[
I
[
I
[
I

PE19MD
PE18MD
PE17NMD
PE16MD

PEDRH
Word Access

Bit Access

PE21DR
PE20DR
PE19DR
PE18DR
PE17DR
PE16DR

struct PORTF
PFDR
Wrd Access

Bit Access
PF15DR
PF14DR
PF13DR
PF12DR
PF11DR
PF10DR
PFIDR
PF8DR
PF7DR
PF6DR
PF5DR
PF4DR
PF3DR
PF2DR
PF1DR
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unsi gned short PFODR 1;

} BIT
} PFDR
s
struct st_ntu {
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} I CSRi;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} OCSR
b
struct st_mmt {
uni on {
unsi gned short
struct {
unsi gned
unsi gned

unsi gned
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VORD,

short
short
short
short
short
short
short
short
short

short

short
short
short
short

short

short
short

short

PCE3F: 1,
POE2F: 1;
PCELF: 1,
POEOF: 1;
13

PIE: 1;
POE3M 2
PCE2M 2
PCE1M 2
PCEOM 2

CSF: 1,
:5

CCE: 1,
A E 1;

PCE6F: 1;
POESF: 1;

/* PFODR */
/* */
/* */
/* */
[* struct MIU */
/* 1 CSR1 */
/* Word Access */
/* Bit Access */
/* POE3F */
/* PCE2F */
/* PCELF */
/* PCEOF */
/* */
/* Pl E */
/* POE3M */
/* PCE2M */
/* PCE1M */
/* PCEOM */
/* */
/* */
/* OCSR */
/* Word Access */
/* Bit Access */
/* OSF */
/* */
/* OCE */
/* aE */
/* */
/* */
/* */
/* */
/* struct MV */
/* | CSR2 */
/* Word Access */
/* Bit Access */
/* */
/* POEGF */
/* PCESF */
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unsi gned short
unsi gned short
unsi gned short
unsi gned short
unsi gned short
unsi gned short
unsi gned short
} BIT;
} 1 CSR2;
unsi gned char wkO[ 1594];
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} MMI_TMDR
unsi gned char wki1[1];
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} TONR;
unsi gned char wk2[1];
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char

unsi gned char

PCEAF: 1,

PIE: 1;

PCEG6M 2
PCE5M 2
PCE4M 2

CKS: 4
OLSN: 1;
CLSP: 1;
MD: 2;

TTGE: 1;
CST: 1,
RPRQO 1;
13

T4 EN: 1;
TG EM 1;

TCFD: 1;
' 5
TGN 1;

/* POE4AF */
/* */
/* PIE */
/* */
/* POE6M */
/* PCES5M */
/* PCE4AM */
/* */
/* */
/* */
/* MMT_TMDR */
/* Byte Access */
/* Bit Access */
/* CKS */
/* OLSN */
/* QLSP */
/* MD */
/* */
/* */
/* */
/* TCNR */
/* Byte Access */
/* Bit Access */
/* TTGE */
/* CST */
/* RPRO */
/* */
/* TG EN */
/* TG EM */
/* */
/* */
/* */

/* MMI_TSR */

/* Byte Access */

/* Bit Access */

/*
/*
/*

TCFD */
*/
TGFN */
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}s

} MMI_TSR

unsi gned char

} BIT;

unsi gned char wk3[1];

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

short
short
short

short

MMT_TCNT;
TPDR,
TPBR,
MMT_TDDR;

char wk4[ 2];

short
short
short
short
short
short

short

TBRU_B;
TGRUY;
TCGRUY,
TGRUD;
TDCNTO;
TDCNT1;
TBRU_F;

char wk5[2];

short
short
short
short
short
short

short

TBRV_B;
TGRW
TGRV,
TGRVD,
TDCNT2;
TDCNT3;
TBRV_F;

char wk6[ 2] ;

short
short
short
short
short
short

short

struct st_portg {

168

uni on {

TBRW B;
TGRW
TGRW
TGRWD;
TDCNT4,
TDCNTS5;
TBRW F;

unsi gned char BYTE;

struct {

unsi gned char

TGFM 1,

/* TGFM
/ *
| *
| *

/* NMMT_TONT

/* TPDR
/* TPBR

/* NMMI_TDDR

[+
/* TBRU B
/* TGRW
/* TGRU
/* TGRUD
/* TDCNTO
/* TDONT1
/* TBRU_F
[+

/* TBRV_B
/* TGRWU
/* TGRV
/* TGRVD
/* TDCNT2
/* TDCNT3
/* TBRV_F
[+

/* TBRW B
/* TGRWJ
/* TGRW
/* TGRWD
/* TDCNT4
/* TDCNT5
/* TBRWF
[ *

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

/* struct PORTG */

/* PGDR

*/

/* Byte Access */

/* Bit Access

/*

*/
*/
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unsi gned char PGDR 1; /* PGDR */
unsi gned char P&DR 1; /* P&DR */
unsi gned char PGLDR 1; /* PGLDR */
unsi gned char PQDR 1; /* PGODR */
} BIT; /* */
} PCDR; /* */
} 1* */
struct st_cmt { /* struct CMI */
uni on { /* CMSTR */
unsi gned short WORD, /* Word Access */
struct { /* Bit Access */
unsi gned short :14; /* */
unsi gned short STR 2; /* STR */
} BIT; /* */
} OMBTR; /* */
uni on { /* CMCSR O */
unsi gned short WORD, /* Word Access */
struct { /* Bit Access */
unsi gned short :8; /* */
unsi gned short CM: 1; /* CVF */
unsi gned short CME: 1; /* CM E */
unsi gned short :4; /* */
unsi gned short CKS: 2; /* CKS */
} BIT; /* */
} CMCSR_0; /* */
unsi gned short CMCNT_O; /* CMCNT_O */
unsi gned short CMCOR 0; /* CMCOR O */
uni on { /* CMCSR_ 1 */
unsi gned short WORD, /* Word Access */
struct { /* Bit Access */
unsi gned short :8; /* */
unsi gned short CM: 1; /* CVF */
unsi gned short CME: 1; /* CM E */
unsi gned short :4; /* */
unsi gned short CKS: 2; /* CKS */
} BIT; /* */
} COMCSR_1; /* */
unsi gned short CMCNT_1; /* CMCNT_1 */
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unsi gned short CMCOR 1;

s
struct st_ad {
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BYTE
struct {
unsi gned
unsi gned
} BIT
} ADDRO;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BYTE
struct {
unsi gned
unsi gned
} BIT;
} ADDRL;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BYTE;
struct {
unsi gned
unsi gned
} BIT
} ADDRZ;
uni on {

unsi gned short

170

VORD,

char ADH

char wk;

short AD: 10
short :6;

char ADH
char wk;

short AD: 10
short :6;

VORD,

char ADH
char wk;

short AD: 10
short :6;

WORD;

[
1
R
I
[
1
[
1
[
1
[
1
R
1
[
I
[
1
[
1
[+
1
[
I*
[
1
"

[+
I
R
"
[
I

CMCOR 1 */

*/
struct AD */
ADDRO */
Word Access */

Byt e Access */

AD H */
*/

*/

Bit Access */
AD */
*/

*/

*/

ADDR1 */
Wrd Access */
Byte Access */

AD H */
*/
*/

Bit Access */

AD */

*/

*/

*/

ADDR2 */
Word Access */

Byt e Access */

AD H */

*/

*/

Bit Access */

AD */

*/

*/

*/

ADDR3 */
Wrd Access */
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struct {
unsi gned
unsi gned
} BYTE
struct {
unsi gned
unsi gned
} BIT;
} ADDRS;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BYTE
struct {
unsi gned
unsi gned
} BIT
} ADDR4;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BYTE
struct {
unsi gned
unsi gned
} BIT;
} ADDRS;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BYTE

struct {

char ADH
char wk;

short AD: 10
short :6;

VORD,

char ADH

char wk;

short AD: 10
short :6;

char ADH
char wk;

short AD: 10
short :6;

VORD,

char ADH
char wk;

[
I
[
I
[
I
"
1
"
I
R
I
[
I
R
I
[
I
[
I
R
I
"
I
R
/*
"
1
[
I
[
/*
[
I
[
I
R
I

Byte Access */

AD H */
*/

*/

Bit Access */
AD */

*/

*/

*/

ADDR4 */
Word Access */
Byt e Access */
AD H */
*/

*/
Bit Access */
AD */
*/
*/
*/
ADDR5 */
Wrd Access */
Byte Access */
AD H */
*/
*/
Bit Access */
AD */
*/
*/
*/
ADDR6 */
Word Access */
Byt e Access */
AD H */
*/
*/
Bit Access */
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} ADDRG;

uni on {

unsi gned short

struct {

struct {

} ADDRY;

uni on {

unsi gned short

struct {

struct {

} ADDRS;

uni on {

unsi gned short

struct {

struct {

} ADDRO;

uni on {

172

short AD: 10;
short :6;

WORD;

char ADH,

char wk;

short AD: 10;
short :6;

WORD,

char ADH;

char wk;

short AD: 10;
short :6;

WORD;

char ADH,
char wk;

short AD: 10;

short :6;

/* AD */
/* */
/* */
/* */
/* ADDR7 */

/* Word Access */
/* Byte Access */

/* AD H */
/* */
/* */

/* Bit Access */

/* AD */
/* */
/* */
/* */
/* ADDR8 */

/* Word Access */
/* Byte Access */

/* AD H */
/* */
/* */
/* Bit Access */
/* AD */
/* */
/* */
/* */
/* ADDR9 */

/* Word Access */

/* Byte Access */

/* AD H */
/* */
/* */

/* Bit Access */

/* AD */
/* */
/* */
/* */
/* ADDR10 */
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unsi gned short WORD,
struct {
unsi gned char ADH;
unsi gned char wk;
} BYTE
struct {
unsi gned short AD: 10;
unsi gned short :6;
} BIT;
} ADDRILO;
uni on {
unsi gned short WORD,
struct {
unsi gned char ADH;
unsi gned char wk;
} BYTE
struct {
unsi gned short AD: 10;
unsi gned short : 6;
} BIT;
} ADDR11;
uni on {
unsi gned short WORD,
struct {
unsi gned char ADH,
unsi gned char wk;
} BYTE
struct {
unsi gned short AD: 10;
unsi gned short :6;
} BIT;
} ADDR12;
uni on {
unsi gned short WORD,
struct {
unsi gned char ADH;
unsi gned char wk;
} BYTE

/* Word Access */
/* Byte Access */
/* AD H */
/* */
/* */
/* Bit Access */
/* AD */
/* */
/* */
/* */
/* ADDR11 */
/* Word Access */
/* Byte Access */
/* AD H */
/* */
/* */
/* Bit Access */
/* AD */
/* */
/* */
/* */
/* ADDR12 */
/* Word Access */
/* Byte Access */
/* AD H */
/* */
/* */
/* Bit Access */
/* AD */
/* */
/* */
/* */
/* ADDR13 */
/* Word Access */
/* Byte Access */
/* AD H */
/* */
/* */
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struct {
unsi gned short AD: 10;
unsi gned short :6;
} BIT;
} ADDR13;
uni on {
unsi gned short WORD,
struct {
unsi gned char ADH,
unsi gned char wk;
} BYTE
struct {
unsi gned short AD: 10;
unsi gned short :6;
} BIT;
} ADDR14;
uni on {
unsi gned short WORD,
struct {
unsi gned char ADH;
unsi gned char wk;
} BYTE
struct {
unsi gned short AD: 10;
unsi gned short : 6;
} BIT;
} ADDR15;
uni on {
unsi gned short WORD,
struct {
unsi gned char ADH,
unsi gned char wk;
} BYTE
struct {
unsi gned short AD: 10;
unsi gned short :6;
} BIT;
} ADDRILG;
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I
"
1
[
I
R
I*
[
I
R
I
[
I
[
1
R

R
I
[
I
R
I
[

1
[
I

Bit Access */
AD */
*/
*/
*/
ADDR14 */
Wrd Access */
Byt e Access */
AD H */
*/
*/
Bit Access */
AD */
*/
*/
*/
ADDR15 */
Wrd Access */
Byte Access */
AD H */
*/
*/
Bit Access */
AD */
*/
*/
*/
ADDR16 */
Word Access */
Byt e Access */
AD H */
*/
*/
Bit Access */
AD */
*/
*/
*/



3.

3%

uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BYTE
struct {
unsi gned
unsi gned
} BIT;
} ADDR17
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BYTE
struct {
unsi gned
unsi gned
} BIT
} ADDRI1S;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BYTE
struct {
unsi gned
unsi gned
} BIT;
} ADDR19

WORD;

char ADH

char wk;

short AD: 10
short :6;

VORD,

char ADH

char wk;

short AD: 10
short :6;

char ADH
char wk;

short AD: 10
short :6;

unsi gned char wkO[ 56] ;

uni on {
unsi gned char
struct {

unsi gned

BYTE

char ADF: 1;

R
I
[
I
R
I
[
I
[
1
[
I
R
I
"
I
R
I
"
I
"
I
R
I
[
I
R
/*
[
1
[
I
[
I
R
1
[+
I

ADDR17 */
Wrd Access */
Byte Access */

AD H */
*/

*/

Bit Access */
AD */
*/

*/

*/

ADDR18 */
Wrd Access */
Byt e Access */

AD H */
*/

*/

Bit Access */
AD */
*/

*/

*/

ADDR19 */
Wrd Access */

Byte Access */

AD H */
*/
*/
Bit Access */
AD */
*/
*/
*/
*/
ADCSR_0 */
Byt e Access */
Bit Access */
ADF */
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unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT
} ADCSR 0;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT
} ADCSR 1;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT
} ADCSR 2;
unsi gned char wk1[5];
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} ADCR 0;

uni on {
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ADl E: 1;
ADM 2
11
CH: 3

ADF: 1;
ADl E: 1;
ADM 2
11
CH: 3

ADF: 1;
ADI E: 1;
ADM 2

CH 3

TRGE: 1;
CKS: 2

ADST: 1;
ADCS: 1;

/* ADI E */
/* ADM */
/* */
/* CH */
/* */
/* */
/* ADCSR_1 */
/* Byte Access */
/* Bit Access */
/* ADF */
/* ADI E */
/* ADM */
/* */
/* CH */
/* */
/* */
/* ADCSR_ 2 */
/* Byte Access */
/* Bit Access */
/* ADF */
/* ADI E */
/* ADM */
/* */
/* CH */
/* */
/* */
/* */
/* ADCR_O */
/* Byte Access */
/* Bit Access */
/* TRCGE */
/* CKS */
/* ADST */
/* ADCS */
/* */
/* */
/* */
/* ADCR_ 1 */



3.

3%

unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} ADCR 1;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} ADCR 2;
unsi gned char wk2[ 873];
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} ADTSR;
s
struct st_flash {
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char

unsi gned char

TRGE: 1;
CKS: 2
ADST: 1;
ADCS: 1;
13

TRGE: 1;
CKS: 2

ADST: 1;
ADCS: 1;

TR&S: 2
TRGLS: 2
TRAOS: 2

FVE: 1;
SVE: 1;
ESU. 1,
PSU: 1;

/* Byte Access */
/* Bit Access */
/* TRCGE */
/* CKS */
/* ADST */
/* ADCS */
/* */
/* */
/* */
/* ADCR 2 */
/* Byte Access */
/* Bit Access */
/* TRCGE */
/* CKS */
/* ADST */
/* ADCS */
/* */
/* */
/* */
/* */
/* ADTSR */
/* Byte Access */
/* Bit Access */
/* */
/* TR&ZS */
/* TRGLS */
/* TRX0S */
/* */
/* */
/* */
/* struct FLASH */
/* FLMCRL */
/* Byte Access */
/* Bit Access */
/* FWE */
/* SVE */
/* ESU */
/* PSU */
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unsi gned char EV:1;
unsi gned char PV:1;
unsi gned char E: 1;
unsi gned char P:1;
} BIT;
} FLMCRY;
uni on {
unsi gned char BYTE;
struct {
unsi gned char FLER 1;
unsi gned char :7;
} BIT;
} FLMCR2;
uni on {
unsi gned char BYTE;
struct {
unsi gned char EB: 8;
} BIT;
} EBRI1;
uni on {
unsi gned char BYTE;
struct {
unsi gned char : 4;
unsi gned char EB11: 1;
unsi gned char EB10: 1;
unsi gned char EB9: 1;
unsi gned char EB8: 1;
} BIT;
} EBRZ;
unsi gned char wkO[ 164];
uni on {
unsi gned short WORD,
struct {
unsi gned short :12;
unsi gned short RAMS: 1;
unsi gned short RAM 3;
} BIT;
} RAMER

178

/* EV */
/* PV */
/* E */
/* P */
/* */
/* */
/* FLMCR2 */

/* Byte Access */

/* Bit Access */

/* FLER */
/* */
/* */
/* */
/* EBRL */

/* Byte Access */

/* Bit Access */

/* EB */
/* */
/* */
/* EBR2 */

/* Byte Access */

/* Bit Access */

/* */
/* EB11 */
/* EB10 */
/* EB9 */
/* EB8 */
/* */
/* */
/* */
/* RAMER */

/* Word Access */

/* Bit Access */

/* */
/* RAMS */
/* RAM */
/* */
/* */
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}s

struct st_ubc {

unsi gned short UBARH
unsi gned short UBARL

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} UBAMRH

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

WORD;

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

VORD,

short
short
short
short
short
short
short
short
short

short

UBMB1
UBMBO
UBMR9
UBwe8
uBwe7
UBM26
UBMR5
uBwe4
uBMe3
uBwe2
uBwe1
UBM2O
UBML9
UBML8
UBML7
UBML6

L o e

UBML5
UBML4
UBML3
UBML2
UBML1
UBMLO
UBMD: 1;
UBMB: 1,
UBM7: 1,
UBMG: 1,

PR R R R R

/* */
/* struct UBC */
/* UBARH */
/* UBARL */
/* UBAMRH */
/* Word Access */
/* Bit Access */
/* UBMB1 */
/* UBMBO */
/* UBM29 */
/* uBMR28 */
/* uBMR7 */
/* UBMR26 */
/* UBMR5 */
/* uBMR4 */
/* UBMR3 */
/* UBMR2 */
/* uBMR1 */
/* UBM20 */
/* UBML9 */
/* UBML8 */
/* UBML7 */
/* UBML6 */
/* */
/* */
/* UBAMRL */
/* Word Access */
/* Bit Access */
/* UBML5 */
/* UBML4 */
/* UBML3 */
/* UBML2 */
/* UBML1 */
/* UBMLO */
/* UBMD */
/* UBMVB */
/* uBwr? */
/* UBMB */
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unsi gned short UBMb: 1; /* UBMG */
unsi gned short UBMA: 1; /* uBv4 */
unsi gned short UBMB: 1; /* uBM3 */
unsi gned short UBM2: 1; /* uBMR */
unsi gned short UBML: 1; /* uBML */
unsi gned short UBM: 1; /* UBMD */
} BIT; /* */
} UBAMRL; 1* */
uni on { /* UBBR */
unsi gned short WORD, /* Word Access */
struct { /* Bit Access */
unsi gned short :8; /* */
unsi gned short CP: 2; /* cP */
unsi gned short |D:2; /* 1D */
unsi gned short RW 2; /* RwW */
unsi gned short SZ:2; /* Sz */
} BIT; /* */
} UBBR 1* */
uni on { /* UBCR */
unsi gned short WORD, /* Word Access */
struct { /* Bit Access */
unsi gned short :13; /* */
unsi gned short CKS: 2; /* CKS */
unsi gned short UBID: 1; /* uBl D */
} BIT; /* */
} UBCR /* */
} 1* */
struct st_wdt { /* struct WOT */
uni on { /* TCSR */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */
unsi gned char OVF: 1; /* OVF */
unsi gned char W T: 1; /* Wi/ 1T */
unsi gned char TME: 1; /* TMVE */
unsi gned char : 2; /* */
unsi gned char CKS: 3; /* CKS */
} BIT; /* */
} TCSR /* */
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unsi gned char TCNT
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT
} RSTCSR
h
struct st_sthy {
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
unsi gned char
} BIT;
} SBYCR
unsi gned char wkO[ 3] ;
uni on {
unsi gned char BYTE;
struct {
unsi gned char
unsi gned char
unsi gned char
} BIT
} SYSCR
unsi gned char wk1[3];
uni on {
unsi gned short WORD,
struct {
unsi gned short
unsi gned short
unsi gned short

unsi gned short

WOVF: 1;
RSTE: 1;
RSTS: 1;

SSBY: 1;
H zZ:1;

| RQEL: 1,

. 6;
AUDSRST: 1;
RAME: 1;

14

MSTP27: 1;
MSTP26: 1;
MSTP25: 1;

R
1
R
1
[
1
"
I
[
I
[

[
I
[
1
"
I
"
I
[+
r*
[
I
R
I
R
I
R
1
R

TCNT */
RSTCSR */
Byte Access */
Bit Access */

WOVF */
RSTE */
RSTS */
*/
*/
*/
*/
/* struct STBY */
SBYCR */
Byte Access */
Bit Access */
SSBY */
H Z */
*/
| RQEL */
*/
*/
*/
SYSCR */
Byt e Access */
Bit Access */
*/
AUDSRST  */
RAVE */
*/
*/
*/
MSTCR1L */

1

[
"
[
I
R
I

Word Access */

Bit Access

MSTP27
MBTP26
M5TP25

*/
*/
*/
*/
*/
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}s

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} MBTCRY;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} MSTCR2

struct st_bsc {

182

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

MSTP24: 1;
short :3;
MSTP20: 1;
MSTP19: 1;
MSTP18: 1;
short :2;

short

short
short

short

short :1;
MSTP14: 1;
MSTP13: 1;
MSTP12: 1;
short :2;
MSTPO: 1;
short :2;
MSTP6
MSTP5
MSTP4
MSTP3
MSTP2
short :1;
MSTPO: 1;

short

short

short

short

short

short
short

short

PR R PR

short

short

VORD,

short :1;
MMIRVEE: 1
short MIURVE: 1,
short :12;
A0SZ: 1;

short

short

/* MSTP24 */
/* */
/* MSTP20 */
/* MSTP19 */
/* MSTP18 */
/* */
/* */
/* */
/* MSTCR2 */
/* Word Access */
/* Bit Access */
/* */
/* MSTP14 */
/* MSTP13 */
/* MSTP12 */
/* */
/* MSTP9 */
/* */
/* MSTP6 */
/* MSTP5 */
/* MSTP4 */
/* MSTP3 */
/* MSTP2 */
/* */
/* MSTPO */
/* */
/* */
/* */
/* struct BSC */
/* BCRL */
/* Word Access */
/* Bit Access */
/* */
/* MMTRVE */
/* MTURVE */
/* */
/* A0SZ */
/* */
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} BCRL;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} BCR2;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BIT;
} WCRL;

struct st_dtc {

uni on {

VORD,

short
short
short
short
short

short

short

short

unsi gned char BYTE;

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} DTEA

uni on {
unsi gned char
struct {

unsi gned

char
char
char
char
char
char
char

char

BYTE

char

W 2;
03
a: 1;
13
SW: 1;

1 12;
W 4;

TG 4A:
TG 4B
TG 4C
TG 4D;
TG 4V.
TA 3A:
TG 3B
TG 3C

PP R R R RR

Td 3D: 1;

/* */
/* BCR2 */
/* Word Access */
/* Bit Access */
/* */
/* W */
/* */
/* ()] */
/* */
/* SW */
/* */
/* */
/* WCR1L */
/* Word Access */
/* Bit Access */
/* */
/* W */
/* */
/* */
/* */
/* struct DIC */
/* DTEA */
/* Byte Access */
/* Bit Access */
/* */
/* */
/* */
/* */
/* */
/* */
/* */
/* */
/* */
/* */
/* DTEB */
/* Byte Access */
/* Bit Access */
/* */
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} DTEB;

uni on {

unsi gned char

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} DTEC

uni on {

unsi gned char

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} DTED,

char
char
char
char
char
char

char

BYTE

char
char
char
char
char
char
char

char

BYTE

char
char
char
char
char
char
char

char

unsi gned char wkO[ 2] ;

uni on {

unsi gned short WORD,

TG 2A:
TG 2B
TG 1A
TG 1B
TG OA:
TG 0B
TG 0C:

PR R R R PR

TG 0D: 1;
ADI 0: 1;
| RQO: 1;
I RQL: 1

| RQ2: 1;
I R@: 1
bl:1;
b0: 1,

b7:1
b6: 1
CM 0: 1,
CM 1: 1,
b3: 1
b2: 1
bl: 1,
bO: 1;

R
I+
R
I
R
I
R
1
R
I
R
1
R
1
"
1
"
1
R
/*
R
1
[
/*
[
/*
R
I
R
/*
R
I
R
/*
[
I
[
I

*/
*/
*/
*/
*/
*/
*/
*/
*/
DTEC */
Byte Access */
Bit Access */
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
DTED */
Byte Access */
Bit Access */
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
DTCSR */
Wrd Access */
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struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} DTCSR

short
short
short
short
short
short
short
short
short
short
short

short

unsi gned short DTBR
unsi gned char wk1[6];

uni on {

unsi gned char

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} DTEE

uni on {

unsi gned char

struct {
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

BYTE

char
char
char
char
char
char
char

char

BYTE

char
char
char
char

char

NMF: 1
AE: 1;

SWDTE: 1;
DTVECY: 1;

DTVEC6
DTVECS
DTVECA
DTVEC3
DTVEC2
DTVECL
DTVECQO:

b7:1

b6: 1

ADI 1:1;
ADI 2: 1;
RXI _2: 1,
X _2:1;
RXI _3:1;
X _3:1;

RXI _4: 1,
X _4:1;
TGN: 1,
TGM 1;
b3: 1

PR R R RR

[+
1
R
1
[
I
R
I
R
I
R
I
R
1
[
I
[
1
R
1
R
/*
"
1
R
/*
R
/*
[
/*
R
I
[
I
[
I
"
I

Bit Access */
*/

NM F */
AE */
SWDTE */
DTVEC7? */
DTVEC6 */
DTVECS */
DTVECA */
DTVEC3 */
DTVEC2 */
DTVECL */
DTVECO */

*/
*/

DTBR */
*/
DTEE */
Byte Access */
Bit Access */
*/

*/

*/

*/
*/
*/
*/
*/

*/
*/
DTEF */
Byt e Access */
Bit Access */
*/

*/

*/

*/

*/
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unsi gned char RML: 1; /* */

unsi gned char bil:1; /* */

unsi gned char bO0: 1; /* */

} BIT; /* */

} DTEF; /* */

b I *
struct st_hudi { /* struct HUDI  */
uni on { /* SDIR */

unsi gned short WORD, /* Word Access */

struct { /* Bit Access */

unsi gned short TS: 4; /* TS */

unsi gned short :12; /* */

} BIT; /* */

} SDIR /* */

uni on { /* SDSR */

unsi gned short WORD, /* Word Access */

struct { /* Bit Access */

unsi gned short :15; /* */

unsi gned short SDTRF: 1; /* SDTRF */

} BIT; /* */

} SDSR; /* */

unsi gned short SDDRH, /* SDDRH */

unsi gned short SDDRL; /* SDDRL */

b I H
struct st_hcan2 { /* struct HCAN2 */
uni on { /* MCR */

unsi gned short WORD, /* Word Access */

struct { /* Bit Access */

unsi gned short :8; /* */
unsi gned short MCR7:1; /* MCR7 */

unsi gned short :1; /* */
unsi gned short MCR5: 1; /* MCR5 */

unsi gned short :2; /* */

unsi gned short MCR2:1; /* MCR2 */

unsi gned short MCR1: 1; /* MCR1 */

unsi gned short MCRO: 1; /* MCRO */

} BIT; /* */

} MCR /* */
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uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} GSR
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} HCAN2_BCR1;
uni on {
unsi gned short
struct {
unsi gned
unsi gned
} BIT;
} HCAN2_BCRO
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned

unsi gned

WORD;

short
short
short
short
short
short

short

short
short
short
short
short
short

short

short

short

VORD,

short
short
short

short

8
rrErEERER

TSGL: 4;

TSG2: 3;
12
SIW 2;
13
BSP: 1;

BRP: 8

I RR15: 1;
I RR14: 1;
I RR13: 1;
I RR12: 1;

/* GSR */
/* Word Access */
/* Bit Access */
/* */
/* GSR5 */
/* GSR4 */
/* GSR3 */
/* GSR2 */
/* GSR1 */
/* GSRO */
/* */
/* */
/* HCAN2_BCRL */
/* Word Access */
/* Bit Access */
/* TSGL */
/* */
/* TS&X */
/* */
/* SJw */
/* */
/* BSP */
/* */
/* */
/* HCAN2_BCRO */
/* Word Access */
/* Bit Access */
/* */
/* BRP */
/* */
/* */
/* IRR */
/* Word Access */
/* Bit Access */
/* | RR15 */
/* | RR14 */
/* | RR13 */
/* I RR12 */

187



3.

F8%

188

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;
}IRR
uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;
}IMR
unsi gned char TEC,
unsi gned char REC

short :2;

short | RR9: 1;
short | RR8:1;
short | RR7:1;
short | RR6: 1;
short | RR5:1;
short | RR4: 1;
short | RR3:1;
short | RR2:1;
short | RR1:1;
short | RRO: 1;

ORD,

short | MR15: 1;
short | MR14:1;
short | MR13:1;
short | MR12:1;

short :2;

short | MRO: 1;
short | MR8: 1;
short | MR7:1;
short | MR6: 1;
short | MR5: 1;
short | MR4: 1;
short | MR3:1;
short | MR2:1;
short | MR1:1;
short :1;

unsi gned char wkO[ 18] ;

uni on {

unsi gned short

WORD;

| *
/* I RR9
/* | RR8
/* I RR7
/* | RR6
/* I RR5
/* | RR4
/* I RR3
/* I RR2
/* I RR1
/* I RRO
I
| *
/* I MR
/* Word Access
/* Bit Access
/* I MR15
/* 1 MR14
/* I MR13
/* 1 MR12
| *
/* 1 MR9
/* I MR8
/* I MR7
/* I MR6
/* 1 MRS
/* I MR4
/* 1 MR3
/* I MR2
/* I MR1
| *
| *
| *
/* TEC
/* REC
| *
/* TXPRL
/* Wrd Access

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

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} TXPRL

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

VORD,

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

TXPR31:
TXPR30
TXPR29
TXPR28
TXPR27:
TXPR26
TXPR25
TXPR24
TXPR23
TXPR22
TXPR21:
TXPR20
TXPR19
TXPR18
TXPRL7:
TXPR16

PP R RRR R PR

TXPR15
TXPR14
TXPR13
TXPR12
TXPR11:
TXPR10
TXPRI: 1;
TXPR8: 1;
TXPR7: 1;
TXPR6
TXPR5
TXPR4
TXPR3
TXPR2
TXPRL

PR R R R R

PR R R RER

[
I
R
I
R
I
R
I
R
I
R
I
R
I
R
I
R
1
[
I
[+
1
R
/*
R
/*
R
/*
[
I
[
I
"
I
[
I
[
I

Bit Access
TXPR31
TXPR30
TXPR29
TXPR28
TXPR27
TXPR26
TXPR25
TXPR24
TXPR23
TXPR22
TXPR21
TXPR20
TXPR19
TXPR18
TXPR17
TXPR16

TXPRO

Word Access

Bit Access
TXPR15
TXPR14
TXPR13
TXPR12
TXPR11
TXPR10
TXPR9
TXPR8
TXPR7
TXPR6
TXPR5
TXPR4
TXPR3
TXPR2
TXPR1

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

*/

*/

*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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} BIT;
} TXPRO;

unsi gned char wk1[4];

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} TXCRL;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

VORD,

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

short
short
short
short
short
short
short
short
short
short

short

TXCR31: 1;
TXCR30: 1;
TCR29: 1;
TXCR28
TXCR27:
TSCR26:
TXCR25
TXCR24
TXCR23
TXCR22
TXCR21:
TXCR20
TXCR19
TXCR18
TXCRL7:
TXCR16:

e e e

TXCR15: 1;
TXCR14: 1;
TCR13: 1;
TXCR12: 1;
TXCR11: 1;
TSCR10: 1;
TXCR9
TXCR8
TXCR7
TXCR6
TXCR5

PR R R R

[
1
[
1
[
1
R
I
[
I
R
I
R
I
R
I
R
I
R
I
R
/*
R
1
[
I
[
/*
R
I
R
I
R
I
[
I
[

*

*/
*/
*/
TXCR1L */
Word Access */
Bit Access */
TXCR31 */
TXCR30 */
TCR29 */
TXCR28 */
TXCR27 */
TSCR26 */
TXCR25 */
TXCR24 */
TXCR23 */
TXCR22 */
TXCR21 */
TXCR20 */
TXCR19 */
TXCR18 */
TXCRL7 */
TXCR16 */
*/
*/
TXCRO */
Wrd Access */
Bit Access */
TXCR15 */
TXCR14 */
TCR13 */
TXCR12 */
TXCR11 */
TSCR10 */
TXCR9 */
TXCR8 */
TXCR7 */
TXCR6 */
TXCR5 */
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} TXCRO

short
short
short
short

short

unsi gned char wk2[4];

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} TXACK1;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

WORD;

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

VORD,

short
short
short
short
short

short

TXCR4: 1;
TXCR3: 1;
TXCR2: 1;
TXCR1: 1;

TXACK31
TXACK30
TXACK29
TXACK28
TXACK27
TXACK26
TXACK25
TXACK24
TXACK23
TXACK22
TXACK21
TXACK20
TXACK19
TXACK18
TXACK17
TXACK16

TXACK15
TXACK14
TXACK13
TXACK12
TXACK11
TXACK10

PP R RERRR

PR R R R R

TXCR4
TXCR3
TXCR2
TXCR1

TXACK1
Wrd Access
Bit Access

TXACK31
TXACK30
TXACK29
TXACK28
TXACK27
TXACK26
TXACK25
TXACK24
TXACK23
TXACK22
TXACK21
TXACK20
TXACK19
TXACK18
TXACK17
TXACK16

TXACKO

Word Access

Bit Access
TXACK15
TXACK14
TXACK13
TXACK12
TXACK11
TXACK10

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT
} TXACKO;

short TXACK9
short TXACK8
short TXACKT:
short TXACK6:
short TXACK5
short TXACK4
short TXACK3
short TXACK2
short TXACKL:
short :1;

L e s

unsi gned char wk3[4];

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} ABACKL;

uni on {
unsi gned short
struct {

unsi gned

192

ORD,

short ABACK31
short ABACK30
short ABACK29
short ABACK28
short ABACK27
short ABACK26
short ABACK25
short ABACK24
short ABACK23
short ABACK22
short ABACK21
short ABACK20
short ABACK19
short ABACK18
short ABACK17
short ABACK16

e . e

short ABACK15: 1;

/*
[
I
R
1

TXACK9 */
TXACK8 */
TXACK7 */
TXACK6 */
TXACKS */
TXACK4 */
TXACK3 */
TXACK2 */
TXACK1 */
*/

*/

*/

*/

ABACK1 */
Word Access */

Bit Access

ABACK31
ABACK30
ABACK29
ABACK28
ABACK27
ABACK26
ABACK25
ABACK24
ABACK23
ABACK22
ABACK21
ABACK20
ABACK19
ABACK18
ABACK17
ABACK16

ABACKO
Word Access

Bit Access

ABACK15

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;
} ABACKO;

short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

unsi gned char wk4[ 4];

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

WORD;

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

ABACK14
ABACK13
ABACK12
ABACK11
ABACK10

L s e

ABACK9: 1,

ABACKS8
ABACKY:
ABACK6
ABACKS5
ABACK4
ABACK3
ABACK2:
ABACK1:
11

RXPR31
RXPR30
RXPR29
RXPR28
RXPR27
RXPR26
RXPR25
RXPR24
RXPR23
RXPR22
RXPR21
RXPR20
RXPR19
RXPR18
RXPR17
RXPR16

1
1
1
1
1
1
1
1

L o e

R
I+
R
I
R
I
R
I
R
I
R
I
R
I
[
1
R
1
"

[+
/*
R
r*
R
/*
R
/*
R
I
R
I
R
I
R
I
R

/*

ABACK14
ABACK13
ABACK12
ABACK11
ABACK10
ABACK9
ABACKS8
ABACK?
ABACK6
ABACKS
ABACK4
ABACK3
ABACK2
ABACK1

RXPR1
Word Access

Bit Access
RXPR31
RXPR30
RXPR29
RXPR28
RXPR27
RXPR26
RXPR25
RXPR24
RXPR23
RXPR22
RXPR21
RXPR20
RXPR19
RXPR18
RXPR17
RXPR16

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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} RXPRL
uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} RXPRO;

unsi gned char wk5[4];

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

VORD,

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

VORD,

short
short
short
short
short
short
short
short
short
short
short

short

RXPR15
RXPR14
RXPR13
RXPR12
RXPR11
RXPR10

RXPR9
RXPR8
RXPR7
RXPR6
RXPR5
RXPR4
RXPR3
RXPR2
RXPR1
RXPRO

RFPR31
RFPR30
RFPR29
RFPR28
RFPR27
RFPR26
RFPR25
RFPR24
RFPR23
RFPR22
RFPR21
RFPR20

L e

PP R R RPRR

K e e

/*
/*
/*

R
I
R
I
R
I
[
1
[
I
"
I
[
1
"
I
[
1
[
I
"
1
R
/*
R
I
R
/*
R
/*
R
/*
R
I

RXPRO

Word Access

Bit Access
RXPR15
RXPR14
RXPR13
RXPR12
RXPR11
RXPR10
RXPR9
RXPR8
RXPR7
RXPR6
RXPR5
RXPR4
RXPR3
RXPR2
RXPR1
RXPRO

RFPR1

Word Access

Bit Access
RFPR31
RFPR30
RFPR29
RFPR28
RFPR27
RFPR26
RFPR25
RFPR24
RFPR23
RFPR22
RFPR21
RFPR20

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} RFPRI;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} RFPRO

short
short
short

short

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

unsi gned char wk6[ 4] ;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

WORD;

short
short
short
short
short
short

short

RFPR19
RFPR18
RFPR17
RFPR16

RFPR15
RFPR14
RFPR13
RFPR12
RFPR11
RFPR10
RFPRO: 1
RFPR8
RFPR7
RFPR6
RFPR5
RFPR4
RFPR3
RFPR2
RFPR1
RFPRO

MBI MR31
MBI MR30
MBI MR29
MBI MR28
MBI MR27
MBI MR26
MBI MR25

L e s

PR R R

PR R R PR

PR R R R PR

R
I
R
I
[+
1
[
1
[
I
R
I
R
I
R
I
[
I
[
I
[
I
[
I
"
I
[
I
[
I
R
I
[
I
[
1
[
1

RFPR19 */
RFPR18 */
RFPR17 */
RFPR16 */
*/
*/
RFPRO */
Wrd Access */
Bit Access */
RFPR15 */
RFPR14 */
RFPR13 */
RFPR12 */
RFPR11 */
RFPR10 */
RFPR9 */
RFPR8 */
RFPR7 */
RFPR6 */
RFPR5 */
RFPR4 */
RFPR3 */
RFPR2 */
RFPR1 */
RFPRO */
*/
*/
*/
MBI MR1 */
Wrd Access */
Bit Access */
MBI MR31  */
MBI MR3O  */
MBI MR29  */
MBI MR28  */
MBI MR27  */
MBI MR26  */
MBI MR25  */
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT;

} MBI MRL

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} MBI MRO;

unsi gned char wk7[4];

uni on {
unsi gned short
struct {
unsi gned

unsi gned

short
short
short
short
short
short
short
short

short

VORD,

short
short
short
short
short
short
short
short
short
short
short
short
short
short
short

short

ORD,

short

short

MBI MR24
MBI MR23
MBI MR22
MBI MR21
MBI MR20
MBI MR19
MBI MR18
MBI MRL7
MBI MR16

PR R R R R RR

MBI MR15
MBI MR14
MBI MR13
MBI VR12
MBI MR11
MBI VR10
MBI MR9: 1;
MBI MR8: 1,
MBI MR7: 1;
MBI MR6: 1,
MBI MRS: 1;
MBI MR4: 1,
MBI MR3: 1;
MBI MR2: 1,
MBI MRL: 1;
MBI MRO: 1,

PR R R R R

UVBR31: 1;
UVBR30: 1;

R
I+
R
I
R
I
R
/*
R
1
R
1
[
1
R
I
R
I
R
I
R
/*
R
/*
R
/*
R
/*
R
I
[
I
[+
I
[
"
R
I

MBI MR24
MBI MR23
MBI MR22
MBI MR21
MBI MR20
MBI MR19
MBI MR18
MBI MR17
MBI MR16

MBI MRO
Word Access
Bit Access

MBI MR15
MBI VR14
MBI MR13
MBI MR12
MBI MR11
MBI MR10
MBI MR9
MBI MR8
MBI MR7
MBI MR6
MBI MRS
MBI MR4
MBI MR3
MBI MR2
MBI MR1
MBI MRO

UVBR1

Word Access

Bit Access
UMSR31
UVBR30

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} UMBRL;

uni on {

unsi gned short

struct {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
} BIT

} UMBRO;

short
short
short
short
short
short
short
short
short
short
short
short
short

short

short
short
short
short
short
short

short

unsi gned char wk8[ 36];
unsi gned short TCNTR

uni on {
unsi gned short
struct {
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

WORD;

short
short
short
short

short

UVBR29
UVBR28
UVBR27
UVBR26
UVBR25
UVBR24
UVBR23
UVBR22
UVBR21
UVBR20
UVBR19
UVBR18
UVBR17
UVBR16

e e e

UVBR15
UVSR14
UVBR13
UMSBR12
UVBR11
UVMSR10
UVSBRO: 1,

PR R R PR

TCR15: 1;
TCR14: 1;
TCR13: 1;
TCR12: 1;
TCR11: 1;

R
I
R
I
R
I
R
I
R
I
R
I
R
I
"
1
R
I
"
I
R
/*
R
/*
R
I
[
1
R
I
R
I
"
I
[
I
[
I

UMBR29
UVBR28
UMBR27
UMBR26
UMBR25
UVBR24
UMBR23
UVBR22
UMBR21
UMBR20
UMBR19
UVBR18
UMVBR17
UVBR16

UVSRO

Wrd Access

Bit Access
UVBR15
UVSR14
UVBR13
UMSR12
UVBR11
UVMSR10
UVSR9

TCNTR

TCR

Wrd Access

Bit Access
TCR15
TCR14
TCR13
TCR12
TCR11

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

*/
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unsi gned short TCR10:1
TCRO: 1;
TCR8: 1;

TCR7: 1;

unsi gned short
unsi gned short
unsi gned short
unsi gned short :1;
unsi gned short

} BIT;

TPSC: 6;

} TCR

uni on {

unsi gned short

WORD;

struct {

unsi gned short :13;

unsi gned short TSR2: 1;
unsi gned short TSR1:1;
unsi gned short TSRO: 1
} BIT;
} TSR

unsi gned short TDCR

unsi gned short LOSR

unsi gned char wk9[ 2] ;

unsi gned short HCAN2_| CRO

unsi gned short HCAN2_| CR1

unsi gned short TCVRO

unsi gned short TCWRL

unsi gned char wk10[ 108];

struct st_nb {

uni on {

unsi gned char BYTE;

struct {

unsi gned char :1
unsi gned char STDI D10: 1
unsi gned char STDI D9
STDI D8

1;

unsi gned char 1;
STDI D7: 1;
1

1;

1

unsi gned char
unsi gned char STDI D6
STDI D5:

STDI D4:

unsi gned char

unsi gned char

/* TCR10
/* TCR9

/* TCR8

/* TCR7

| *

/* TPSC
| *
/*

/* TSR

/* Wrd Access
/* Bit Access
/*

/* TSR2

/* TSR1

/* TSRO
/*
| *

/* TDCR

/* LOSR

| *

/* HCAN2_I CRO
/* HCAN2_I CRL
/* TCMRO

/* TCMRL

[+

/* MBO

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

*/

/* Byte Access */

/* Bit Access
| *

/* STDI D10
/* STDI D9
/* STDI D8
/* STDI D7
/* STDI D6
/* STDI D5
/* STDI D4

*/
*/
*/
*/
*/
*/
*/
*/
*/
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} BIT; /* */

1 MBO; /* */
uni on { /* MB1 */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */
unsi gned char STDI D: 4; /* STDI D */

unsi gned char RTR 1; /* RTR */

unsi gned char | DE: 1; /* | DE */

unsi gned char EXTID17: 1; /* EXTI D17  */

unsi gned char EXTI D16: 1; /* EXTI D16  */

} BIT; /* */

1} MB1; /* */
uni on { /* VB2 */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */
unsi gned char EXTI D15: 1; /* EXTI D15 */

unsi gned char EXTI D14: 1; /* EXTI D14  */

unsi gned char EXTI D13: 1; /* EXTI D13  */

unsi gned char EXTI D12: 1; /* EXTI D12  */

unsi gned char EXTI D11: 1; /* EXTI D11 */

unsi gned char EXTI D10: 1; /* EXTI D10 */

unsi gned char EXTI D9: 1; /* EXTI D9 */

unsi gned char EXTI D8: 1; /* EXTI D8 */

} BIT; /* */

1 MB2; /* */
uni on { /* NMB3 */
unsi gned char BYTE; /* Byte Access */
struct { /* Bit Access */
unsi gned char EXTI D7: 1; /* EXTI D7 */
unsi gned char EXTI D6: 1; /* EXTI D6 */
unsi gned char EXTI D5: 1; /* EXTI D5 */
unsi gned char EXTI D4: 1; /* EXTI D4 */
unsi gned char EXTI D3: 1; /* EXTI D3 */
unsi gned char EXTI D2: 1; /* EXTI D2 */

unsi gned char EXTI D1: 1; /* EXTI D1 */

unsi gned char EXTI DO: 1; /* EXTI DO */

} BIT; /* */

1} MB3; /* */
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uni on { /* VB4 */

unsi gned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsi gned char CCM 1; /* CCM */

unsi gned char TTE: 1; /* TTE */

unsi gned char NMC: 1; /* NMC */

unsi gned char ATX: 1; /* ATX */

unsi gned char DART: 1; /* DART */

unsi gned char MBC: 3; /* MBC */

} BIT; /* */

1 MB4; /* */

uni on { /* NB5 */

unsi gned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsi gned char PTE: 1; /* PTE */

unsi gned char TCT: 1; /* TCT */

unsi gned char CBE: 1; /* CBE */

unsi gned char :1; /* */

unsi gned char DLC: 4; /* DLC */

} BIT; /* */

} MBS5; /* */

unsi gned char TI ME_STAMP; /* TI ME_STAMP  */

unsi gned char wk11[1]; /* */

unsi gned char MSG_DATA[ 8] ; /* NMSG_DATA */

unsi gned char LAFM[ 2]; /* LAFMD */

unsi gned char LAFML[ 2] ; /* LAFML */

unsi gned char wk12[12]; /* */
}mb[32];

b I K

#define P_SCI2 (*(volatile struct st_sci *)OxFFFF81C0) /* SCI2 Address */
#define P_SCI3 (*(volatile struct st_sci *)OxFFFF81D0) /* SCI3 Address */
#define P_SCI4 (*(volatile struct st_sci *)OxFFFF81EQ) /* SCl4 Address */
#define P_MIU34 (*(volatile struct st_mtu34 *)OxFFFF8200)/* Mru34 Address */
#define P_.MIUWO (*(volatile struct st_ntuO *)OxFFFF8260) /* MIUO Address */
#define P_MIUL (*(volatile struct st_mtul *)OxFFFF8280) /* MUl Address */
#define P_MIU2 (*(volatile struct st_ntu2 *)OxFFFF82A0) /* MIU2 Address */
#define P_INTC (*(volatile struct st_intc *)OxFFFF8348) /* |INTC Address */
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#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

P_PORTA (*(volatile struct st_porta *)OxFFFF8382)/* PORTA Address */
P_PORTB (*(volatile struct st_portb *)OxFFFF8390)/* PORTB Address */
P_PORTD (*(vol atile struct st_portd *)OxFFFF83A2)/* PORTD Address */
P_PORTE (*(volatile struct st_porte *)OxFFFF83B0)/* PORTE Address */
P_PORTF (*(volatile struct st_portf *)OxFFFF83B2)/* PORTF Address */
P_MIU (*(volatile struct st_ntu *)0xFFFF83C0) /* MU Address */
P_MMT (*(volatile struct st_mmt *)OxFFFF83C4) /* MMT Address */
P_PORTG (*(volatile struct st_portg *)OxFFFF83CD)/* PORTG Address */

P_CMI (*(volatile struct st_cnt *)OxFFFF83DO0) /* CMT Address */
P_AD (*(volatile struct st_ad *)OxFFFF8420) /* AD Address */
P_FLASH (*(vol atile struct st_flash *)OxFFFF8580)/* FLASH Address */
P_UBC (*(volatile struct st_ubc *)0xFFFF8600) /* UBC Address */

P_WDT (*(volatile struct st_wdt *)OxFFFF8610) /* VDT Address */
P_STBY (*(volatile struct st_stby *)OxFFFF8614) /* STBY Address */
P_BSC (*(volatile struct st_bsc *)0OxFFFF8620) /* BSC Address */
P_DTC (*(volatile struct st_dtc *)0xFFFF8700) /* DTC Address */

P_HUDI (*(volatile struct st_hudi

*) OXFFFF8A50) /* HUDI Address */

P_HCAN2 (*(volatile struct st_hcan2 *)OxFFFFB000)/* HCAN2 Address */
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