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ACIA Asynchronous Communication Interface Adapter

bps bits per second /
CRC Cyclic Redundancy Check

DMA Direct Memory Access CPU

DMAC Direct Memory Access Controller DMA

GSM Global System for Mobile Communications FDD-TDMA

Hi-Z High Impedance

IEBuUS Inter Equipment Bus —

I/0 Input / Output

IrDA Infrared Data Association

LSB Least Significant Bit

MSB Most Significant Bit

NC Non-Connect

PLL Phase Locked Loop

PWM Pulse Width Modulation

SIM Subscriber Identity Module ISO/IEC 7816 IC
UART Universal Asynchronous Receiver / Transmitter

VCO Voltage Controlled Oscillator
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008Bh | DTC 3 DTCEN3 221 00CBh
008Ch | DTC 4 DTCEN4 221 00CCh | AID AD6 665
008Dh | DTC 5 DTCENS 221 00CDh
008Eh | DTC 6 DTCEN6 221 00CEh | A/ID AD7 665
008Fh 00CFh
0090h RF TRF 464 00D0h
0091h 00D1h
0092h 00D2h
0093h 00D3h
0094h 00D4h | AID ADMOD 666
0095h 00D5h | AID ADINSEL 667
0096h 00D6h | AID ADCONO 668
0097h 00D7h | AID ADCON1 669
0098h 00D8h | D/AO DAO 688
0099h 00D%h | D/AL DA1 688
009Ah RF 0 TRFCRO 465 00DAh
009Bh RF 1 TRFCR1 466 00DBh
009Ch 0 TRFMO 464 00DCh | D/IA DACON 688
009Dh 00DDh
009Eh 1 TRFM1 465 00DEh
009Fh 00DFh
00AOh | UARTO UOMR 510 00EOh PO PO 82
00Alh [ UARTO UOBRG 510 00E1h P1 P1 82
00A2h | UARTO uoTB 511 00E2h PO PDO 81
00A3h 00E3h P1 PD1 81
00A4h | UARTO 0 uoco 512 00E4h P2 P2 82
00ASh | UARTO 1 uocC1 512 00E5h P3 P3 82
00A6h | UARTO UORB 513 00E6h P2 PD2 81
00A7h 00E7h P3 PD3 81
00A8h | UART2 U2MR 533 00E8h P4 P4 82
00A9h | UART2 U2BRG 533 00ESh P5 P5 82
00AAh | UART2 u2TB 534 00EAh P4 PD4 81
00ABh 00EBh P5 PD5 81
00ACh | UART2 0 u2Co 535 00ECh P6 P6 82
00ADh | UART2 1 u2C1 536 00EDh P7 P7 82
00AEh | UART2 U2RB 537 00EEh P6 PD6 81
00AFh 00EFh P7 PD7 81
00BOh | UART2 URXDF 538 00FOh P8 P8 82
00B1h 00F1h P9 P9 82
00B2h 00F2h P8 PD8 81
00B3h 00F3h P9 PD9 81
00B4h 00F4h
00B5h 00F5h
00B6h 00F6h
00B7h 00F7h
00B8h 00F8h
00B%h 00F9h
00BAh 00FAh
00BBh | UART2 5 U2SMR5 538 00FBh
00BCh | UART2 4 U2SMR4 539 00FCh
00BDh | UART2 3 U2SMR3 540 00FDh
00BEh | UART2 2 U2SMR2 540 00FEh
00BFh | UART2 U2SMR 541 00FFh
1




0100h RA TRACR 242 0130h RC 2 TRCCR2 287 309 316
0101h RA /O TRAIOC 242 245 248 322
250 252 255 0131h RC TRCDF 288 323
0102h RA TRAMR 243
0103h RA TRAPRE 243 0132h RC TRCOER 289
0104h RA TRA 244 0133h RC TRCADCR 289
0105h | LIN LINCR2 649 o13ah
0106h | LIN LINCR 650 RD TRDECR 340 355 375
0107h | LN LINST 650 0135h 301 405 421
0108h RB TRBCR 259 0136h RD TRDADCR | 356 376 392
0109h RB TRBOCR 259 406 422
010Ah RB /O TRBIOC 260 263 267 0137h RD TRDSTR | 341 357 377
270 274 393 407 423
010Bh RB TRBMR 260 0138h RD TRDMR 341 358 377
o1och B TREPRE 261 393 407 423
010Dh 2B TRESC %61 013%h RD PWM TRDPMR 342 358 378
010Eh RB TRBPR 262 013Ah RD TRDFCR 3’3224 345098 3;7284
010Fh RD TRDOERL | 360 379 395
0110h 0138h 409 425
s oacn |,
0113h 013Dh RD TRDOCR 361 380 426
0114h 013Eh RD TRDDFO 343
0115h 0
0116h 013Fh ?D TRDDF1 343
0117h RD 0 TRDCRO 344 362 380
0118h RE TRESEC 447 454 o140n 396 410 427
P RE TREMIN TR 0141h RD I/0 A0 TRDIORAO 345 363
0142h RD 1/0 co TRDIORCO 346 364
011Ah RE TREHR 448 0143h RD 0 TRDSRO 347 365 381
011Bh RE TREWK 448 — 397 411 428
011Ch RE TRECR1 449 455 0144h RD 0 3’34988 3‘&62 3;18229
011Dh RE TRECR2 450 455 RD PWM TRDPOCRO 382
011Eh RE TRECSR 451 456 0145h 0
011Fh 0146h RD TRDO 348 366 383
0120h RC TRCMR 282 0147h 398 412 429
0121h RC TRCCRL 283 306 o148h RD A0 TRDGRAO | 349 367 384
315 321 o149h 399 413 430
o122h RC TRCIER 283 014Ah RD BO TRDGRBO | 349 367 384
0123h RC TRCSR 284 014Bh 399 413 430
0124h RC 1/0 TRCIORO | 285 301 307 014Ch RD co TRDGRCO |349 367 384
0125h RC 1I0 TRCIOR1 285 302 308 014Dh 399 430
0126h RC TRC 286 014EN RD DO TRDGRDO | 349 367 384
0127h o14Fh 399 413 430
0128h RC TRCGRA 286 RD 1 TRDCRL | 344 362 380
0129h 0150h o
012Ah RC TRCGRB 286 0151h RD I/0 Al TRDIORAL 345 363
0128h 0152h RD 110 c1 TRDIORCL 346 364
012Ch RC TRCGRC 286 0153h RD 1 TRDSRL  [347 365 381
012Dh 397 411 428
012Eh RC TRCGRD 286 0154k RD 1 TRDIER1 | 348 366 382
012Fh 398 412 429
1 0155h RD PWMl TRDPOCR1 382
0156h RD TRD1 348 366 383
0157h 413
0158h RD Al TRDGRAL |349 367 384
0159h 399 413 430
015Ah RD B1 TRDGRB1 |349 367 384
015Bh 399 413 430
015Ch RD c1 TRDGRC1 [349 367 384
015Dh 399 413 430
015Eh RD D1 TRDGRD1 349 367 384
015Fh 399 413 430




0160h | UART1 UIMR 510 0190h
0161h | UART1 U1BRG 510 0191h
0162h | UART1 u1TB 511 0192h
0163h 0193h |SS SSBR 582
0164h | UART1 uU1Co 512 0194h SS Lnc SSTDR/ICDRT | 582 614
0165h | UART1 uic1 512
0166h | UART1 U1RB 513 0195h | ss H SSTDRH
0167h o196h | SS Linc SSRDR/ICDRR | 583 614
0168h 0197h |ss H SSRDRH
0169h
0198h | SS H/IC SSCRH/ICCR1 | 583 615
016Ah 019%h | SS L/mnc SSCRL/ICCR2 | 584 616
0168h 019Ah | SS mc SSMR/ICMR 585 617
016Ch
oTo0n o0198h | SS nec SSERI/ICIER 586 618
016Eh o19ch | SS ne SSSR/ICSR 587 619
016Fh
0170h RG TRGMR 478 o19Dh | SS 2 SSMR2/SAR | 588 620
0171h RG TRGCNTC 479
0172h RG TRGCR 480 503 O19ER
0173h RG TRGIER 481 019Fh
0174h RG TRGSR 482 01A0n
01Alh
o0175n RG I/O TRGIOR 4834945191 oLAZh
0176h RG TRG 483 01A3h
0177h 01A4h
0178h RG TRGGRA 484 01ASh
0179h 01A6h
017Ah RG TRGGRB 484 01A7h
017Bh 01A8h
017Ch RG TRGGRC 484 01A%h
017Dh 01AAh
017Eh RG TRGGRD 484 01ABh
017Fh 01ACh
0180h RA TRASR 83 244 01ADh
0181h RB/RC TRBRCSR 84 262 290 O01AEh
0182h RC TRCPSRO 85 201 01AFh
0183h RC TRCPSR1 86 202 01BOh
RD TRDPSRO 87 350 01B1h
0184h 368 385 01B2h FST 702
400 415 01B3h
432 01B4h FMRO 705
RD TROPSRL 87 30 01B5h FMR1 708
0185h jgg 222 01B6h FMR2 710
432 01B7h
TIMSR 88 451 01B8h
0186h 457 467
485 01B%h
0187h RF TRFOUT 88 466 01BAh
0188h | UARTO UOSR 89 514 01BBh
018%h | UART1 U1SR 90 515 01BCh
018Ah | UART2 U2SR0 91 542 01BDh
018Bh | UART2 U2SR1 92 543 01BEh
018Ch | ssu/ic SSUIICSR 92 581 612 01BFh
018Dh 01COh RMADO 194
018Eh | INT INTSR 93 187 01C1h
018Fh PINSR 94 148 613 01C2h
1 01C3h AIERO 194
01C4h RMAD1 194
01C5h
01C6h
01C7h AIER1L 194
01C8h
01C%h
01CAh
01CBh
01CCh
01CDh
01CEh
01CFh




01DOh 2C00h | DTC
01D1h 2C01h | DTC
01D2h 2C02h | DTC
01D3h 2C03h | DTC
01D4h 2C04h | DTC
01D5h 2C05h | DTC
01D6h 2C06h | DTC
01D7h 2C07h | DTC
01D8h 2C0sh | DTC
01D%h 2C0%h | DTC
01DAh 2C0Ah | DTC
01DBh DTC
01DCh DTC
01DDh 2C3Ah | DTC
01DEh 2C3Bh | DTC
01DFh 2C3Ch | DTC
01EOh PURO 95 2C3Dh | DTC
01Elh PURL 95 2C3Eh | DTC
01E2h PUR2 96 2C3Fh | DTC
01E3h 2C40h | DTC DTCDO
01E4h 2C41h
01E5h 2C42h
01E6h 2C43h
01E7h 2C44h
01E8h 2C45h
01E9h 2C46h
01EAh 2C47h
01EBh 2C48h | DTC DTCD1
01ECh 2C49h
01EDh 2C4Ah
01EEh 2C4Bh
01EFh 2C4Ch
01FOh P1 P1DRR 97 2C4Dh
01F1h P2 P2DRR 97 2C4Eh
01F2h DRRO 98 2CA4Fh
01F3h DRR1 99 2C50h | DTC DTCD2
01F4h DRR2 101 2C51h
01F5h VLTO 102 2C52h
01F6h VLT1 103 2C53h
01F7h VLT2 104 2C54h
01F8h INTCMP 691 2C55h
01F9h 2C56h
01FAh INTEN 188 691 2C57h
01FBh INTEN1 188 2C58h | DTC DTCD3
01FCh | INT INTF 189 692 2C5%
01FDh | INT INTF1 189 2C5Ah
01FEh KIEN 192 2C5Bh
01FFh 2C5Ch
1. 2C5Dh
2C5Eh
2C5Fh
2C60h | DTC DTCD4
2C61h
2C62h
2C63h
2C64h
2C65h
2C66h
2C67h
2C68h | DTC DTCD5
2C69h
2C6Ah
2CeéBh
2C6Ch
2C6Dh
2C6Eh
2C6Fh




2C70h | DTC 6 DTCD6 2CBOh | DTC 14 DTCD14
2C71h 2CB1h

2C72h 2CB2h

2C73h 2CB3h

2C74h 2CB4h

2C75h 2CB5h

2C76h 2CB6h

2C77h 2CB7h

2C78h | DTC 7 DTCD7 2CBsh | DTC 15 DTCD15
2C79h 2CB9h

2C7Ah 2CBAh

2C7Bh 2CBBh

2C7Ch 2CBCh

2C7Dh 2CBDh

2C7Eh 2CBEh

2C7Fh 2CBFh

2C80h | DTC 8 DTCD8 2CCOh | DTC 16 DTCD16
2C81h 2CC1h

2C82h 2CC2h

2C83h 2CC3h

2C84h 2CC4h

2C85h 2CC5h

2C86h 2CC6h

2C87h 2CC7h

2C88h | DTC 9 DTCD9 2CCsh | DTC 17 DTCD17
2C89h 2CC%h

2C8Ah 2CCAh

2C8Bh 2CCBh

2C8Ch 2CCCh

2C8Dh 2CCDh

2C8Eh 2CCEh

2C8Fh 2CCFh

2C90h | DTC 10 DTCD10 2CDOh | DTC 18 DTCD18
2C91h 2CD1h

2C92h 2CD2h

2C93h 2CD3h

2C94h 2CD4h

2C95h 2CD5h

2C96h 2CD6h

2C97h 2CD7h

2C98h | DTC 1 DTCD11 2CD8h | DTC 19 DTCD19
2C99h 2CDY%h

2C9Ah 2CDAh

2C9Bh 2CDBh

2C9Ch 2CDCh

2C9Dh 2CDDh

2C9Eh 2CDEh

2C9Fh 2CDFh

2CAOh | DTC 12 DTCD12 2CEOh | DTC 20 DTCD20
2CAlh 2CElh

2CA2h 2CE2h

2CA3h 2CE3h

2CA4h 2CE4h

2CA5h 2CE5h

2CA6h 2CE6h

2CA7h 2CE7h

2CA8h | DTC 13 DTCD13 2CE8h | DTC 21 DTCD21
2CA9h 2CE9h

2CAAh 2CEAh

2CABh 2CEBh

2CACh 2CECh

2CADh 2CEDh

2CAEh 2CEEh

2CAFh 2CEFh

1.




2CFOh

2CF1h

2CF2h

2CF3h

2CF4h

2CF5h

2CFéh

2CF7h

DTC

22

DTCD22

2CF8h

2CF9h

2CFAh

2CFBh

2CFCh

2CFDh

2CFEh

2CFFh

DTC

23

DTCD23

2D00h

2D01h

FFDBh

OFS2

34 206 213

FFFFh

OFSs

33 52 205
212 700
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1.1
R8C/38C R8C CPU R8C CPU
M
EMI/EMS
R8C/38C BGO ( ) (1IKBx 4
)
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R8C/38C 1.
1.1.2
11 1.2 R8C/38C
1.1 R8C/38C 1)
CPU R8C CPU
89
50ns (f(XIN)=20MHz VCC=2.7V  5.5V)
200ns (f(XIN)=5MHz VCC=1.8V 5.5V)
16 x 16 - 32
16 x 16 32 32
( 1M )
ROM RAM 1.3 R8C/38C
3 0 1 )
110 1
CMOS 75
75
4 XIN
XCIN (32kHz)
( )
XIN
12 48 16
(
)
( RE)
69
9 (INTx 5 x 4)
7
14 x 1( )
DTC ( 1
) 39
2( )
RA 8 8 yx 1
( ) ( )
RB 8 (8 yx 1
( ) (PwWwM )
RC 16 ( / 4 Hx1
( ) PWM
( 3 ) PwMm2 (PWM 1)
RD 16 ( / 4 )x2
( ) PWM
( 6 ) PWM ( 6 ) )
PWM ( 6 ) ) PWM3 ( PWM
2 )
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R8C/38C 1.
1.2 R8C/38C (2)
RE 8 x 1
( )
RF 16 x 1
( )
( )
RG 16 ( / 2 )x1
( ) PWM
( 1) (2
)
UARTO UARTL |2
110 /0
UART2 1
110 110 12C 2c )
1 (12C )
(SSU)
12C 1 (SSuU )
LIN LIN 1 RA UARTO )
AID 10 x 20 &
DI/A 8 x 2
B 2
VCC=2.7V 5.5V
10,000 ( )
1,000 ( ROM)
ROM ID
BGO ( ) ( )
/ f(XIN)=20MHz (VCC=2.7V  5.5V)
f(XIN)=5MHz (VCC=1.8V 5.5V)
7.0mA (VCC=5.0V  f(XIN)=20MHz)
3.5mA (VCC=3.0V f(XIN)=10MHz)
4.0pA (VCC=3.0V (f(XCIN)=32kHz))
2.0pA (VCC=3.0V )
20 85 (N )
40 85 (D )Y 1)
80 LQFP
PLQPO0SOKB-A( 80P6Q-A)
1. D

RO1UHO0094JJ0110 Rev.1.10
2010.10.04
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Page 3 of 814



R8C/38C 1.

1.2
1.3 R8C/38C 1.1 R8C/38C
1.3 R8C/38C 2010 10
ROM SAM
ROM
R5F21386CNFP 32K 1K x 4 |2.5K PLQPO0SOKB-A
R5F21387CNFP 48K 1K x 4 |4K PLQPO0SOKB-A
R5F21388CNFP 64K 1K x 4 |6K PLQPO0SOKB-A
R5F2138ACNFP 96K 1K x 4 |8K PLQPO0SOKB-A
R5F2138CCNFP 128K 1K x 4 | 10K PLQPO08OKB-A
R5F21386CNXXXFP | 32K 1K x 4 |2.5K PLQPO0SOKB-A
R5F21387CNXXXFP |48K 1K x 4 | 4K PLQPO08OKB-A (1
R5F21388CNXXXFP | 64K 1K x 4 | 6K PLQPO0SOKB-A
R5F2138ACNXXXFP | 96K 1K x 4 | 8K PLQPO0SOKB-A
R5F2138CCNXXXFP | 128K 1K x 4 | 10K PLQPO0SOKB-A
R5F21386CDFP 32K 1K x 4 [25K PLQPO0SOKB-A
R5F21387CDFP 48K 1K x 4 |4K PLQPO08OKB-A
R5F21388CDFP 64K 1K x 4 |6K PLQPO0SOKB-A
R5F2138ACDFP 96K 1K x 4 |8K PLQPO0SOKB-A
R5F2138CCDFP 128K 1K x 4 | 10K PLQPO0SOKB-A
R5F21386CDXXXFP | 32K 1K x 4 |2.5K PLQPO0SOKB-A
R5F21387CDXXXFP | 48K 1K x 4 4K PLQPO0SOKB-A (1
R5F21388CDXXXFP | 64K 1K x 4 |6K PLQPO0SOKB-A
R5F2138ACDXXXFP | 96K 1K x 4 |8K PLQPO08OKB-A
R5F2138CCDXXXFP | 128K 1K x 4 | 10K PLQPO0SOKB-A
1. ROM
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R8C/38C

R5F2138CCN XX

XXX EP
.

FP PLQPO0O8S80OKB-A

ROM

-20
D -40
ROM
32KB
48KB
64KB
96KB
128KB

Or»o~w~o O

R8C/38C

R8C/3x

85
85

1.1 R8C/38C
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R8C/38C 1.
1.3
1.2
A M M A ) S
( v v v Y vy \/ h
| Po| | P1| | P2 | P3| | Pal | Ps |
UART
10
RA®8 x 1) ® x 3) XIN-XOUT
RB(8 x 1)
RC(16 x 1
RDElES x 2% 'ZCS e XCIN-XCOUT
RE(8 x 1) ( )
RF(16 x 1)
RG(16 x 1)
LIN
(14 B
AD DTC
(10 x 20 )
DIA
8 x 2)
R8C CPU
ROH | _ROL ROM
R1IH | RIL 1 SUBSP (1
R2
R3 ISP RAM
— [Nt ] (2
AL
FB FLG |
| Po| | P8 | P7| | P6 |
N A A A A J
Yo %o ¥ %o 1o
2. RAM
1.2
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R8C/38C 1.

1.4

o) — ~ =0
Ihd O N o

= o g9@

e 3 ~ 298

~EgfE © 28tk

DRODAZ T <39
00 3F50Crg 23~ ~
o0 o e O S ) 5
2SS0 8 S

— 4

ﬂfﬂ:l:}_og ﬁ‘I—NN o
EESeel8EEx0lsgak
95“2‘2tma<\0 SRR
T © E E E
O~ XXS3S3I g W r>sSs® Q000 =
S5 33235 ofUzZERRRL T LT
zzzzzzzzXz¥9phEgElzreraxx
Tt EE 22kl EEEE
NN RN IR
Dl N T e B B B B e e B B~ S (= R (= R (o R« o I« o T« e Y« 0]
[ W o Y a W o WY Y o MY EN o WO o o O o O o W T T e A H R
1 2 7] = [ e [ ) [ [ [ [ 5] 5

P7_3/AN15 4—p [61] | 20] «—» P8_4(/TRFO11)
P7_2/AN14 4 [Z] [35] «—» P8_5(/TRFO12)
P7_1/AN13 4—p [63] [35] «—» P8_6
P7_0/AN12 4 [64] [37] «—» P87
PO_7/ANO/DAL(/TRCIOC) ¢—- [65] [36] «—» P3_1(/TRBO)
PO_6/AN1/DAO(/TRCIOD) 4—p [65] [35] «—» P3_6(INTI)
PO_5/AN2(/TRCIOB) <4—p [67] [34] «—» P90
PO_4/AN3(/TRCIOB/TREO) 44— [68] R 8 C / 3 8 C [33] «—» P9_1
PO_3/AN4(/CLKL/TRCIOB) ¢— [69] [32] «—» P9_2
PO_2/AN5(/RXDL/TRCIOA/TRCTRG) <4—p [70} [51] «—» P9_3
PO_1/AN6(/TXD1/TRCIOA/TRCTRG) «—p [71] [50] «—» P2_0(INTL/TRCIOB/TRDIOAO/TRDCLK)
PO_O/AN7(ITRCIOAITRCTRG) <¢—b [TZ] PLQPOO080KB-A(80P6Q-A) [75] «—» P2_1(/TRCIOC/TRDIOCO)
P6_4(/RXD1) 4 [FZ] ( ) [25] «—» P2_2(/TRCIOD/TRDIOBO)
P6_3(/TXD1) 4—p [74] [27] «—» P2_3(/TRDIODO)
P6_2(/CLK1) <4—p[T5] [26] «—» P2_4(/TRDIOAL)
P6_1 4—p [76] [25] «—» P2_5(/TRDIOB1)
P6_O(/TREO) 4—p [77] [24] «—» P2_6(/TRDIOC1)
P9_5 4[] [23] «—» P2_7(/TRDIOD1)
P9_4 4 [79] [25] «—» P3_3/IVCMP3/INT3/SCS(/CTS2/RTS2/TRCCLK)
P5_7(/TRGIOB) ¢—p @@ [51] «—» P3_4/IVREF3/SSI(/TXD2/SDA2/RXD2/SCL2/TRCIOC)

50¢s882°hRs¢285888538
OXgD23ZXJEXI9I0005000
TEOOQ SXERASTOEEEp F Q&
Egeed A2 1oaoEEEEEQE
9 EET 3% I 555538559
g3 g pgfggge
5 EE E 8%
- i
Z q 5
I X o
o Ea
a 2
7
<
2
1. O g
2. P42
3. 1
1.3 ( )
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R8C/38C 1.
1.4 (1)
SSU | 12C A/D
D/A
B
(TRAO/
! P5_6 TRGIOA)
2 P55 (TRAIO)
—— | (TRAIO/
3 P3_2 | INTL/INT2) | trGCLKB)
(TRAO/
4 F3_0 TRGCLKA)
5 P4 2 VREF
6 MODE
7 (XCIN) P4 3
8 (XCOUT) P4 4
9 RESET
10 XOUT P4 7
1 VSS/AVSS
12 XIN P4 6
13 VCCIAVCC
14 P5_4 (TRCIOD)
15 P5 3 (TRCIOC)
16 P5 2 (TRCIOB)
(TRCIOA/
7 PS_1 TRCTRG)
18 P5 0 (TRCCLK)
19 P3 7 TRAO g;fg;ggfzz)/ SSO SDA
20 P3 5 (TRCIOD) (CLK2) SSCK | SCL
21 P3 4 (TRCIOC) g;fg;l/ggfzz)/ Ssl IVREF3
22 P3_3 INT3 (TRCCLK) | (CTS2/IRTS2) SCS IVCMP3
23 P2 7 (TRDIOD1Y)
24 P2 6 (TRDIOCT)
25 P2 5 (TRDIOB1I)
26 P2 4 (TRDIOAL)
27 P2 3 (TRDIODO)
(TRCIOD/
28 P22 TRDIOBO)
(TRCIOC/
29 P21 TRDIOCO)
(TRCIOB/
30 P2 0 (INTL) | TRDIOAO/
TRDCLK)
31 P9 3
32 P9 2
33 P9 1
34 P9 0
35 P3_6 (INT1)
1 ()
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R8C/38C 1.
1.5 (2)
SSU | 12C A/D
D/A
B
36 P3_1 (TRBO)
37 P8_7
38 P8_6
39 P8_5 (TRFO12)
40 P8_4 (TRFO11)
(TRFI/
4l P8_3 TRFO10)
42 P8_2 (TRFOO02)
43 P8_1 (TRFOO1)
44 P8_0 (TRFOOO)
45 P6_7 (INT3) (TRCIOD)
46 P6_6 INT2 (TRCIOC) (TXD2/SDA2)
47 P6_5 INT4 (TRCIOB) | (CLK2/CLK1)
48 P4 5 INTO (RXD2/SCL2) ADTRG
49 P1_7 INT1 (TRAIO) IVCMP
50 P16 (CLKO) IVREF1
51 P1_5 (INT1) (TRAIO) (RXDO)
52 P14 (TRCCLK) (TXDO)
— TRBO
53 P1_3 KI3 (ITRCIOC) AN11
54 P12 Ki2 (TRCIOB) AN10
— (TRCIOA/
55 P11 KI1 TRCTRG) AN9
56 P10 KIO (TRCIOD) ANS
57 P7_7 AN19
58 P7_6 AN18
59 P75 AN17
60 P7_4 AN16
61 P7_3 AN15
62 P7_2 AN14
63 P7_1 AN13
64 P7_0 AN12
65 PO_7 (TRCIOC) ANO/DA1
66 P0_6 (TRCIOD) AN1/DAO
67 PO_5 (TRCIOB) AN2
TREO
68 PO_4 (TRCIOB) AN3
69 PO_3 (TRCIOB) (CLK1) AN4
(TRCIOA/
70 PO_2 TRCTRG) (RXD1) AN5
1. 0)
RO1UH0094JJ0110 Rev.1.10 RENESANAS Page 9 of 814

2010.10.04



R8C/38C 1.
1.6 (3)
SSU | 2¢c A/D
D/A
B
(TRCIOA/
71 PO 1 TRCTRG) (TXD1) ANG
(TRCIOA/
72 PO 0 TRCTRG) AN7
73 P6_4 (RXD1)
74 P6_3 (TXD1)
75 P6 2 (CLK1)
76 P6_1
77 P6_0 (TREO)
78 P9 5
79 P9 4
80 P5 7 (TRGIOB)
1 0
R0O1UH0094JJ0110 Rev.1.10 -’{ENESAS Page 10 of 814
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R8C/38C

15

1.7

17

18

(1)

VCC VSS

VCC 1.8V 5.5V
VSS ov

AVCC AVSS

A/ID
AVCC AVSS

RESET

“ Ln

MODE

MODE

VCC

XIN

XIN

XIN

XOUT

XIN

XIN  XOUT

XOuT

XCIN

XCIN

XCIN

XCOouT

XCIN

XCOUT

XCIN  XCOUT

(1
XCIN

INT

INTO INT4

INT

Ko KI3

RA

TRAIO

RA

TRAO

RA

RB

TRBO

RB

RC

TRCCLK

TRCTRG

TRCIOA TRCIOB
TRCIOC TRCIOD

RC

RD

TRDIOAO TRDIOA1
TRDIOBO TRDIOB1
TRDIOCO TRDIOC1
TRDIODO TRDIOD1

RD

TRDCLK

RE

TREO

RF

TRFO00 TRFO10
TRFOO01 TRFO11
TRFO02 TRFO12

RF

TRFI

RF

RG

TRGIOA TRGIOB

RG

TRGCLKA TRGCLKB

CLKO CLK1 CLK2

RXD0O RXD1 RXD2

TXDO TXD1 TXD2

CTS2

RTS2

SCL2

12C

SDA2

12C

RO1UHO0094JJ0110 Rev.1.10
2010.10.04
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R8C/38C

1.8

(2)

SSuU

SSI

SCS

SSCK

SSO

12C

SCL

SDA

VREF

A/ID

AID

ANO AN19

A/ID

ADTRG

A/ID

D/IA

DAO DAl

D/IA

IVCMP1 IVCMP3

IVREF1 IVREF3

PO O PO 7
PLO P17
P20 P27
P30 P37
P4 3 P47
P50 P57
P6 0 P67
P70 P77
P8 0 P8 7
P9 O P95

CMOS 8

P4_2

RO1UHO0094JJ0110 Rev.1.10
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R8C/38C 2. (CPU)

2. (CPUL)
21 CPU CPU 13 RO Rl R2
R3 A0 Al FB 2
b3t _ _ _ _ _ _ _ _ _ ______ b15 b8b7 bo
R ROH(RO )| ROL(RO )
o F R R1H(R1 )| RIL(R1 )|
H 1
> (1
R3 I
A0 I } -
Al I
FB I (1
b19 b15 [s]0]
|INTBH| INTBL |
INTBH INTB 4
INTBL INTB 16
b19 b0
| PC |
b15 b0
UuspP
ISP
SB
b15 b0
| FLG |
b - b8 b7 bOi
L1y T[T 1 [uifolsls[z]p|c]
1.
2
21 CPU
RO1UH0094JJ0110 Rev.1.10 RENESAS Page 13 of 814
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R8C/38C 2. (CPU)
2.1 (RO R1 R2 R3)
RO 16 Rl R3 RO
RO (ROH) (ROL) 8 R1H RIL
ROH ROL R2 RO 32 (R2R0)
R3R1 R2RO
2.2 (A0 Al)
A0 16
Al AO Al AO
32 (A1A0)
2.3 (FB)
FB 16 FB
2.4 (INTB)
INTB 20
25 (PC)
PC 20
2.6 (USP) (ISP)
(SP) USSP ISP 2 16 USP ISP
FLG U
2.7 (SB)
SB 16 SB
2.8 (FLG)
FLG 11 CPU
2.8.1 (C )
2.8.2 (D )
D 0
2.8.3 Z )
0 “ “ 0
2.8.4 (S )
. . o
2.8.5 (B
B O 0 1 1
RO1UH0094JJ0110 Rev.1.10 -’{ENESAS Page 14 of 814
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R8C/38C 2. (CPU)

2.8.6 (O )
‘1 -
2.8.7 (I )
| O
1 | 0
2.8.8 (U )
U O ISP 1 UsP
0 31 |INT
U 0
2.8.9 (IPL)
IPL 3 0 7 8
|PL
2.8.10
.
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R8C/38C 3.

3.
3.1 R8C/38C
3.1 R8C/38C 00000h FFFFFh
M ROM( ROM) OFFFFh
64K ROM  04000h 13FFFh
OFFDCh OFFFFh
ROM( )  03000h 03FFFh
RAM  00400h 6K RAM  00400h
01BFFh RAM
SFR  00000h 002FFh 02C00h 02FFFh
SFR
RO1UH0094JJ0110 Rev.1.10 RENESAS Page 16 of 814
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R8C/38C 3.

00000h
SFR

( 4 SFR
002FFh

00400h
RAM

OXXXXh

02C00h SFR( 2)

( 4 SFR OFFDCh

02FFFh )
03000h ROM

BRK

03FFFh o

0YYYYh

ROM
( ROM) |,
OFFFFh OFFFFh

ROM
( ROM)

FFFFFh

1. A(1K ) B(1K ) c@K )
D(1K )

2. 02C00h 02FFFh DTC SFR

3.

ROM RAM
oYYYYh Z277Z7Z7Zh OXXXXh

R5F21386CNFP R5F21386CDFP
R5F21386CNXXXFP 32K 08000h - 2.5K OODFFh
R5F21386CDXXXFP

R5F21387CNFP R5F21387CDFP
R5F21387CNXXXFP 48K 04000h - 4K 013FFh
R5F21387CDXXXFP

R5F21388CNFP R5F21388CDFP
R5F21388CNXXXFP 64K 04000h 13FFFh 6K 01BFFh
R5F21388CDXXXFP

R5F2138ACNFP R5F2138ACDFP
R5F2138ACNXXXFP 96K 04000h 1BFFFh 8K 023FFh
R5F2138ACDXXXFP

R5F2138CCNFP
R5F2138CCDFP 128K 04000h 23FFFh 10K 02BFFh
R5F2138CCNXXXFP
R5F2138CCDXXXFP

3.1 R8C/38C
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R8C/38C 4. SFR
4. SFR
SFR(Specia Function Register) 4.1 412 SFR 4.13
ID
41 SFR @O 1
0000h
0001h
0002h
0003h
0004h 0 PMO 00h
0005h 1 PM1 00h
0006h CMO 00101000b
0007h CM1 00100000b
0008h MSTCR 00h
0009h CM3 00h
000Ah PRCR 00h
000Bh RSTFR OXXXXXXXb ( 2)
000Ch OCD 00000100b
000Dh WDTR XXh
000Eh WDTS XXh
000Fh WDTC 00111111b
0010h
0011h
0012h
0013h
0014h
0015h 7 FRA7
0016h
0017h
0018h
0019h
001Ah
001Bh
001Ch CSPR 00h
10000000b  ( 3)
001Dh
001Eh
001Fh
0020h
0021h
0022h
0023h 0 FRAO 00h
0024h 1 FRAL
0025h 2 FRA2 00h
0026h OCVREFCR 00h
0027h
0028h CPSRF 00h
0029h 4 FRA4
002Ah 5 FRAS
002Bh 6 FRA6
002Ch
002Dh
002Eh
002Fh 3 FRA3
0030h CMPA 00h
0031h VCAC 00h
0032h
0033h VCAl 00001000b
0034h VCA2 00h (4
00100000b  ( 5)
0035h
0036h 1 VD1LS 00000111b
0037h
0038h 0 VWOC 1100X010b  ( 4)
1100X011b  ( 5)
0039h 1 VW1C 10001010b
1.
2. RSTFR CWR 0 0
3. OFS CSPROINI “ 0"
4. OFS LVDAS t 1
5. OFS LVDAS o
X
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R8C/38C

4. SFR

4.2

SFR  (2)

1)

003Ah

VW2C

10000010b

003Bh

003Ch

003Dh

003Eh

003Fh

0040h

0041h

FMRDYIC

XXXXX000b

0042h

0043h

0044h

0045h

0046h

INT4

INT4IC

XX00X000b

0047h

RC

TRCIC

XXXXX000b

0048h

RDO

TRDOIC

XXXXX000b

0049h

RD1

TRD1IC

XXXXX000b

004Ah

RE

TREIC

XXXXX000b

004Bh

UART2

S2TIC

XXXXX000b

004Ch

UART2

S2RIC

XXXXX000b

004Dh

KUPIC

XXXXX000b

004Eh

A/D

ADIC

XXXXX000b

004Fh

SSU

nc

2

SSUIC/ICIC

XXXXX000b

0050h

RF 1

CMP1IC

XXXXX000b

0051h

UARTO

SOTIC

XXXXX000b

0052h

UARTO

SORIC

XXXXX000b

0053h

UART1

S1TIC

XXXXX000b

0054h

UART1

S1RIC

XXXXX000b

0055h

INT2

INT2IC

XX00X000b

0056h

RA

TRAIC

XXXXX000b

0057h

0058h

RB

TRBIC

XXXXX000b

0059h

INT1

INT1IC

XX00X000b

005Ah

INT3

INT3IC

XX00X000b

005Bh

RF

TRFIC

XXXXX000b

005Ch

RF 0

CMPOIC

XXXXX000b

005Dh

INTO

INTOIC

XX00X000b

005Eh

UART2

U2BCNIC

XXXXX000b

005Fh

RF

CAPIC

XXXXX000b

0060h

0061h

0062h

0063h

0064h

0065h

0066h

0067h

0068h

0069h

006Ah

006Bh

RG

TRGIC

XXXXX000b

006Ch

006Dh

006Eh

006Fh

0070h

0071h

0072h

[N

VCMP1IC

XXXXX000b

0073h

VCMP2IC

XXXXX000b

0074h

0075h

0076h

0077h

0078h

0079

007Ah

007Bh

007Ch

007Dh

007Eh

007Fh

1

2. SSUIICSR IICSEL
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R8C/38C

4. SFR

43 SFR ) 1)

0080h DTC DTCTL 00h

0081h

0082h

0083h

0084h

0085h

0086h

0087h

0088h DTC 0 DTCENO 00h

0089h DTC 1 DTCE