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Section2 CPU

25 Addressing M odes and Effective Address Calculation

The following describes the H8/300H CPU. In this LSI, the upper eight bits are ignored in the
generated 24-bit address, so the effective addressis 16 bits.

251 Addressing Modes

The H8/300H CPU supports the eight addressing modes listed in table 2.10. Each instruction uses
a subset of these addressing modes. Addressing modes that can be used differ depending on the
instruction. For details, refer to appendix A.4, Combinations of Instructions and Addressing
Modes.

Arithmetic and logic instructions can use the register direct and immediate modes. Data transfer
instructions can use all addressing modes except program-counter relative and memory indirect.
Bit-manipulation instructions use register direct, register indirect, or the absolute addressing mode
(@aa:8) to specify an operand, and register direct (BSET, BCLR, BNOT, and BTST instructions)
or immediate (3-bit) addressing mode to specify a bit number in the operand.

Table2.10 Addressing Modes

No. Addressing Mode Symbol
1 Register direct Rn
2 Register indirect @ERN
3 Register indirect with displacement @(d:16,ERn)/@(d:24,ERn)
4 Register indirect with post-increment @ERN+
Register indirect with pre-decrement @-ERn
5 Absolute address @aa:8/@aa:16/@aa:24
6 Immediate #Hxx:8/#xx:16/#xx:32
7 Program-counter relative @ (d:8,PC)/@(d:16,PC)
8 Memory indirect @ @aa:8

Register Direct—Rn

Theregister field of the instruction specifies an 8-, 16-, or 32-bit general register containing the
operand. ROH to R7H and ROL to R7L can be specified as 8-bit registers. RO to R7 and EQ to E7
can be specified as 16-bit registers. ERO to ER7 can be specified as 32-bit registers.
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Section 5 Clock Pulse Generators

522 Pin Connection when Not Using Subclock

When the subclock is not used, connect pin X, to V_ or V and leave pin X, open, as shown in
figure 5.10.

? VCL or VSS
X4

Xo Open

Figure5.10 Pin Connection when not Using Subclock

5.3 Prescalers

531 Prescaler S

Prescaler Sisa 13-bit counter using the system clock (g) asitsinput clock. It isincremented once
per clock period. Prescaler Sisinitialized to H'0000 by areset, and starts counting on exit from
the reset state. In standby mode, subactive mode, and subsleep mode, the system clock pulse
generator stops. Prescaler S also stops and isinitialized to H'0000. The CPU cannot read or write
prescaler S. The output from prescaler Sis shared by the on-chip peripheral modules. The divider
ratio can be set separately for each on-chip peripheral function. In active mode and sleep mode,
the clock input to prescaler Sis determined by the division factor designated by MA2 to MAO in
SYSCR2.

53.2 Prescaler W

Prescaler W is a 5-bit counter using a 32.768 kHz signal divided by 4 (g,/4) asitsinput clock. The
divided output is used for clock time base operation of timer A. Prescaler W isinitialized to H'00
by areset, and starts counting on exit from the reset state. Even in standby mode, subactive mode,
or subsleep mode, prescaler W continues functioning so long as clock signals are supplied to pins
X, and X,.
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Section 9 /O Ports

911 Port Mode Register 1 (PMR1)

PMR1 switches the functions of pinsin port 1 and port 2.

Initial
Bit Bit Name Value R/W Description
7 IRQ3 0 R/W This bit selects the function of pin P17/IRQ3/TRGV.

0: General I/O port
1: IRQ3/TRGV input pin

6 IRQ2 0 R/W This bit selects the function of pin P16/IRQ2.
0: General I/O port
1: IRQ2 input pin

5 IRQ1 0 R/W This bit selects the function of pin P15/IRQ1/TMIB1.
0: General I/O port
1: IRQ1/TMIB1 input pin

4 IRQO 0 R/W This bit selects the function of pin P14/IRQO.
0: General I/O port
1: IRQO input pin

3 TXD2 0 R/W This bit selects the function of pin P72/TXD_2.
0: General I/O port
1: TXD_2 output pin

2 PWM 0 R/W This bit selects the function of pin P11/PWM.
0: General I/O port
1: PWM output pin

1 TXD 0 R/W This bit selects the function of pin P22/TXD.
0: General I/O port
1: TXD output pin

0 TMOW 0 R/W This bit selects the function of pin P10/TMOW.
0: General I/O port
1: TMOW output pin

Rev.5.00 Nov. 02,2005 Page 110 of 500
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Section 11 Timer B1

11.4.3 Event Counter Operation

Timer B1 can operate as an event counter in which TMIB1 is set to an event input pin. External
event counting is selected by setting bits TMB12 to TMB10in TMB1 to 1. TCB1 counts up at
rising or falling edge of an external event signal input at pin TMBL1.

When timer B1 is used to count external event input, bit IRQ1 in PMR1 should be set to 1 and
IEN1 in IENR1 should be cleared to O to disable IRQ1 interrupt requests.

115 Timer B1 Operating M odes
Table 11.2 shows the timer B1 operating modes.

Table11.2 Timer B1 Operating Modes

Operating Mode Reset Active Sleep Subactive Subsleep Standby

TCB1 Interval Reset Functions  Functions  Halted Halted Halted
Auto-reload Reset Functions  Functions  Halted Halted Halted

TMBH1 Reset Functions  Retained Retained Retained Retained
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Section 13 Timer Z

13.3.2 Timer Mode Register (TMDR)

TMDR selects buffer operation settings and synchronized operation.
Initial

Bit Bit Name Value R/W Description

7 BFD1 0 R/W Buffer Operation D1

0: GRD_1 operates normally

1: GRB_1 and GRD_1 are used together for buffer
operation

6 BFC1 0 R/W Buffer Operation C1
0: GRC_1 operates normally

1: GRA_1 and GRD_1 are used together for buffer
operation

5 BFDO 0 R/W Buffer Operation DO
0: GRD_0 operates normally

1: GRB_0 and GRD_0 are used together for buffer
operation

4 BFCO 0 R/W Buffer Operation CO
0: GRC_O operates normally

1: GRA_0 and GRC_0 are used together for buffer
operation

3to1 — All 1 — Reserved

These bits are always read as 1, and cannot be modified.
0 SYNC 0 R/W Timer Synchronization

0: TCNT_1 and TCNT_O operate as a different timer

1: TCNT_1 and TCNT_O are synchronized

TCNT_1 and TCNT_O can be pre-set or cleared
synchronously
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Section 13 Timer Z

13.4.4  Synchronous Operation

In synchronous operation, the values in anumber of TCNT counters can be rewritten
simultaneously (synchronous presetting). Also, a number of TCNT counters can be cleared
simultaneously by making the appropriate setting in TCR (synchronous clearing). Synchronous
operation enables GR to be increased with respect to a single time base.

Figure 13.19 shows an example of the synchronous operation setting procedure.

Synchronous operation
selection

Set synchronous 1
operation (1
CSynchronous presetting) C Synchronous cIearing)
Clearing No
source generation
‘ Set TCNT ‘ [2] Chagnner_)
Select counter [3] Select counter 4]
clearing source clearing source
Start counter operation [5] Start counter operation [5]
<Synchronous presetting> <Counter clearing> <Synchronous clearing>

[1] Setthe SYNC bits in TMDR to 1.

[2] When a value is written to either of the TCNT counters, the same value is simultaneously written to the
other TCNT counter.

[3] Set bits CCLR1 and CCLRO in TCR to specify counter clearing by compare match/input capture.

[4] Set bits CCLR1 and CCLRO in TCR to designate synchronous clearing for the counter clearing source.

[5] Set the STR bitin TSTR to 1 to start the count operation.

Figure13.19 Example of Synchronous Operation Setting Procedure
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Section 13 Timer Z

: S R R O R B R B

TCNT n n+1

Compare match
signal

Buffer transfer
N

signal

GRC

GRA n

Figure 13.39 Example of Compare Match Timing for Buffer Operation

Figure 13.40 shows an operation example in which GRA has been designated as an input capture
register, and buffer operation has been designated for GRA and GRC.

Counter clearing by input capture B has been set for TCNT, and falling edges have been sel ected
asthe FIOCB pin input capture input edge. And both rising and falling edges have been selected
asthe FIOCA pin input capture input edge.

As buffer operation has been set, when the TCNT valueis stored in GRA upon the occurrence of
input capture A, the value previously stored in GRA is simultaneously transferred to GRC. The
transfer timing is shown in figure 13.41.

Rev.5.00 Nov. 02, 2005 Page 233 of 500
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Section 13 Timer Z

o
FTIO pin

Input capture
signal

TCNT

GRA

GRC

HplplpipininipinEninis

« |
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n ()( n+1 ()() N >< N+1
J) J)
C «
M () n ()() n >< N
) D)
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m >€() M ()() M >< n
) D)

Figure 13.41 Input Capture Timing of Buffer Operation

Figures 13.42 and 13.43 show the operation examples when buffer operation has been designated
for GRB_0 and GRD_0 in complementary PWM mode. These are examples when a PWM
waveform of 0% duty is created by using the buffer operation and performing GRD_0> GRA_0.
Dataistransferred from GRD_0 to GRB_0 according to the settings of CMD_0 and CMD_1 when
TCNT_0 and GRA_0 are compared and their contents match or when TCNT_1 underflows.
However, when GRD_0 > GRA_0, dataistransferred from GRD_0to GRB_0when TCNT_1
underflows regardless of the setting of CMD_0 and CMD_1. When GRD_0 = H'0000, datais
transferred from GRD_0 to GRB_0 when TCNT_0 and GRA_0 are compared and their contents
match regardless of the settings of CMD_0 and CMD_1.
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Section 16 Serial Communication Interface 3 (SCI3)

Table16.5 Examplesof BRR Settingsfor Various Bit Rates (Clocked Synchronous M ode)

@)

Operating Frequency ¢ (MHz)
Bit Rate 18 20
(bit/s) n N n N
110 — — — —
250 — — — —
500 3 140 3 155
1k 3 69 3 77
2.5k 2 112 2 124
5k 1 224 1 249
10k 1 112 1 124
25k 0 179 0 199
50k 0 89 0 99
100k 0 44 0 49
250k 0 17 0 19
500k 0 8 0 9
1M 0 0 4
2M — — — —
2.5M — — 0 1
4M — — — —
Legend:

Blank : No setting is available.
— : A setting is available but error occurs.
* : Continuous transfer is not possible.

RENESAS
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Section 16 Serial Communication Interface 3 (SCI3)

Serial

clock Mf\_/_\

dS:tia' Bito X Bit1 X X Bit7 ]

X Bito X Bit1 X N_>< Bite X Bit7

VA VAVAVANVE R

1 frame

TDRE _|—|_«_|

1 frame

m
(

—

TEI interrupt request
generated

TEND 1 1 M 1 m
LSI TXl interrupt TDRE flag TXl interrupt request generated
operation request cleared

generated to0
User Data written
processing to TDR

Figure16.10 Example of SCI3 Transmission in Clocked Synchronous M ode
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Section 16 Serial Communication Interface 3 (SCI3)

16.5.5 Simultaneous Serial Data Transmission and Reception

Figure 16.14 shows a sample flowchart for simultaneous serial transmit and receive operations.
The following procedure should be used for simultaneous serial data transmit and receive
operations. To switch from transmit mode to simultaneous transmit and receive mode, after
checking that the SCI3 has finished transmission and the TDRE and TEND flags are set to 1, clear
TE to 0. Then simultaneously set TE and RE to 1 with asingle instruction. To switch from receive
mode to simultaneous transmit and receive mode, after checking that the SCI3 has finished
reception, clear RE to 0. Then after checking that the RDRF and receive error flags (OER, FER,
and PER) are cleared to 0, simultaneously set TE and RE to 1 with asingle instruction.
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Section 17 I°C Bus Interface 2 (IIC2)

17.3.7 1°C Bus Transmit Data Register (ICDRT)

ICDRT is an 8-hit readable/writable register that stores the transmit data. When ICDRT detects the
space in the shift register (ICDRS), it transfers the transmit data which iswritten in ICDRT to
ICDRS and starts transferring data. If the next transfer data is written to ICDRT during
transferring data of ICDRS, continuous transfer is possible. |f the MLS bit of ICMR issetto 1

and when the datais written to ICDRT, the MSB/L SB inverted dataisread. Theinitial value of
ICDRT isH'FF.

17.3.8 I°C BusReceive Data Register (ICDRR)

ICDRR is an 8-hit register that stores the receive data. When data of one byte isreceived, ICDRR
transfers the receive data from ICDRS to ICDRR and the next data can be received. ICDRR isa
receive-only register, therefore the CPU cannot write to thisregister. Theinitial value of ICDRR
isH'FF.

17.3.9  1°C Bus Shift Register (ICDRS)

ICDRS s aregister that is used to transfer/receive data. In transmission, datais transferred from
ICDRT to ICDRS and the data is sent from the SDA pin. In reception, datais transferred from
ICDRSto ICDRR after data of one byte is received. This register cannot be read directly from the
CPU.
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Section 22

List of Registers

Register Module
Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Name
GRB_1 GRB1H7 GRB1H6 GRB1H5 GRB1H4 GRB1H3 GRB1H2 GRB1H1 GRB1HO TimerZ
GRB1L7 GRB1L6 GRBIL5 GRB1L4 GRB1L3 GRBi1L2 GRBIL1 GRB1LO
GRC_1 GRC1H7 GRC1H6 GRC1H5 GRC1H4 GRC1H3 GRC1H2 GRC1H1 GRC1HO
GRCIL7 GRCIL6 GRCIL5 GRCi1L4 GRCIL3 GRCIL2 GRCIL1 GRCILO
GRD_1 GRD1H7 GRD1H6 GRD1H5 GRD1H4 GRD1H3 GRD1H2 GRD1H1 GRD1HO
GRDIL7 GRD1L6 GRD1L5 GRD1L4 GRD1L3 GRDIL2 GRDIL1 GRD1LO
TSTR — — — — — — STR1 STRO
TMDR BFD1 BFC1 BFDO BFCO — — — SYNC
TPMR — PWMD1 PWMC1 PWMB1 — PWMDO PWMCO PWMBO
TFCR — STCLK  ADEG ADTRG ~ OLS1 oLSo CMD1 CMDO
TOER ED1 EC1 EB1 EA1 EDO ECO EBO EAO
TOCR TOD1 TOCH TOBT TOA1 TODO TOCO TOBO TOAO
RSECDR BSY sc12 sc11 SC10 sCo3 SC02 SCo1 SC00 RTC
RMINDR BSY MN12 MN11 MN10 MNO3 MNO2 MNO1 MNO0O
RHRDR BSY — HR11 HR10 HRO3 HRO2 HRO1 HROO
RWKDR BSY — — — — WK2 WK1 WKO
RTCCR1 RUN 12/24 PM RST — — — —
RTCCR2 — — FOIE WKIE DYIE HRIE MNIE SEIE
RTCCSR — RCS6 RCS5 — RCS3 RCS2 RCS1 RCSO0
LVDCR LVDE — — — LVDSEL LVDRE LVDDE LVDUE LVDC
LVDSR — — — — — — LVDDF  LVDUF  (optional)*’
SMR_2 coMm CHR PE PM STOP MP CKS1 CKSO SCI3_2
BRR_2 BRR7 BRR6 BRR5 BRR4 BRR3 BRR2 BRR1 BRRO
SCR3_2 TIE RIE TE RE MPIE TEIE CKE1 CKEO
TDR_2 TDR7 TDR6 TDR5 TDR4 TDR3 TDR2 TDR1 TDRO
SSR_2 TDRE RDRF OER FER PER TEND MPBR MPBT
RDR_2 RDR7 RDR6 RDR5 RDR4 RDR3 RDR2 RDR1 RDRO
ICCR1 ICE RCVD MST TRS CKS3 CKS2 CKS1 CKS0 lic2
ICCR2 BBSY ScP SDAO SDAOP  SCLO — ICRST  —
ICMR MLS WAIT — — BCWP  BC2 BCH BCO
Rev.5.00 Nov. 02, 2005 Page 382 of 500
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Section 22

List of Registers

Register Module
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O Name
ADDRB AD9 AD8 AD7 AD6 AD5 AD4 AD3 AD2 AD
AD1 ADO _ _ _ _ _ _ converter
ADDRC AD9 ADS8 AD7 AD6 AD5 AD4 AD3 AD2
AD1 ADO — — — — — —
ADDRD AD9 ADS8 AD7 AD6 AD5 AD4 AD3 AD2
AD1 ADO — — — — — —
ADCSR ADF ADIE ADST SCAN CKS CH2 CH1 CHO
ADCR TRGE — — — — — — —
PWDRL PWDRL7 PWDRL6 PWDRL5 PWDRL4 PWDRL3 PWDRL2 PWDRL1 PWDRLO 14-bit PWM
PWDRU — — PWDRU5 PWDRU4 PWDRU3 PWDRU2 PWDRU1 PWDRUO
PWCR — — — — — — — PWCRO
TCSRWD B6WI TCWE B4WI TCSRWE B2WwiI WDON  BOWI WRST WDT*?
TCWD TCWD7 TCWD6 TCWD5 TCWD4 TCWD3 TCWD2 TCWD1  TCWDO
TMWD — — — — CKS3 CKS2 CKS1 CKSO0
ABRKCR RTINTE CSEL1  CSELO ACMP2 ACMP1  ACMPO DCMP1  DCMPO  address
ABRKSR ABIF ABIE — — — — — — break
BARH BARH7 BARH6 BARH5 BARH4 BARH3 BARH2 BARH1  BARHO
BARL BARL7 BARL6  BARL5 BARL4 BARL3  BARL2  BARL1 BARLO
BDRH BDRH7 BDRH6 BDRH5 BDRH4 BDRH3 BDRH2 BDRH1  BDRHO
BDRL BDRL7 BDRL6 BDRL5 BDRL4 BDRL3 BDRL2 BDRL1  BDRLO
PUCR1 PUCR17 PUCR16 PUCR15 PUCR14 — PUCR12 PUCR11 PUCR10 I/O port
PUCR5 — — PUCR55 PUCR54 PUCR53 PUCR52 PUCR51 PUCRS0
PDR1 P17 P16 P15 P14 —_— P12 P11 P10
PDR2 — — — P24 P23 P22 P21 P20
PDR3 P37 P36 P35 P34 P33 P32 P31 P30
PDR5 P57+ P56*° P55 P54 P53 P52 P51 P50
PDR6 P67 P66 P65 P64 P63 P62 P61 P60
PDR7 _— P76 P75 P74 —_— P72 P71 P70
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Section 23 Electrical Characteristics

Values
Iltem Symbol Applicable Pins Test Condition Min Typ Max Unit Notes
Inputlow V| RXD, RXD_2, V,=40to55V -0.3 — Veex03  V
voltage SCL, SDA,
P10 to P12,
P14 to P17,
P20 to P24,
P30 to P37,
P50 to P57, -0.3 — V,x02 V
P60 to P67,
P70 to P72,
P74 to P76,
P85 to P87,
PBO to PB7
OSC1 Vi=40to55V -0.3 — 0.5 \
-0.3 — 0.3
Output  V,, P10to P12, Vi=40t055V V, -10 — — \%
high P14 to P17, . =15mA
voltage P20 to P24, on—
P30 to P37,
P50 to P55, —loy=0.1mA Vee—05 — —
P60 to P67,
P70 to P72,
P74 to P76,
P85 to P87,
P56, P57 V,o=4.0t055V V, -25 — — \
oy =0.1mA
Voe=3.0t040V V, -20 — —
oy =0.1mA
Output Vo P10 to P12, V,o,=4.0t055V — — 0.6 \
low P14 to P17, lo, = 1.6 mA
voltage P20 to P24,
P30 to P37,
P50 to P57, lo, = 0.4 mA — — 0.4
P70 to P72,
P74 to P76,
P85 to P87
P60 to P67 Vi=40to55V — — 15 \
lo, =20.0 MA
Vi=40t055V — — 1.0
lo,=10.0 mA
Vi=40t055V — — 0.4
I, =1.6 mA
lo, =0.4 mA — — 0.4
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Appendix

A4

TableA.5 Combinationsof Instructionsand Addressing M odes

Combinations of Instructions and Addressing Modes

Addressing Mode

o
|| f ~
Functions | Instructions EE® ol
e | < | ¥ o || &< |
ElD || |S 25|28 |2|8
gleglw|l2T |2 W ||| |2|2|0
£ || ® 1 ©® ©®|0® |0 |0 |0 |68 |6 |6 |
Data MOV BWL|BWL |BWL [BWL|BWL|BWL| B |BWLBWL| — | — | — | —
transfer POP, PUSH e e e S—S——_—————
instructions MOVFPE, T T T 1 1 T 1T —T_71=
MOVTPE
Arithmetic | ADD, CMP BWLBWL| — | — | — | — | — | — | — | — | — | — | —
operations  [gyB WLBWL| — | —m | — | —m | —m | —m | —m | —m | — | — | —
ADDX, SUBX B B|—|—|—|—|—|—|—|—|—|—|-—
ADDS, SUBS — L= === =|=|=|=|=|—=]|-=
INC, DEC —BWL| — | — | — | — | — | — | = | —=| —=|—]—
DAA, DAS - Bl -] == | == | =] — | —
MULXU, — BN | — | — | — | — | — | == | = | = — | —
MULXS,
DIVXU,
DIVXS
NEG —BWL| — | — | — | — | — | — | — | = — | — | —
EXTU, EXTS i A e B e B B e I e B I
Logical AND, OR, XOR —BWL| — | — | — | — | — | — | — | — | = | — | —
operations | NOT — BWL| —m | —m | —m | —m | —m | —m | = | = | — | = | =
Shift operations —BWL| — | — | — | — | — | — | — | — | — | — | —
Bit manipulations — B B|—|—|— B|—|—|—|—|—|—
Branching |BCC, BSR —_ - | | = = = — | —
instructions JMP, JSR — -1 O —-|=|=]|=1=]1=1010| =1
RTS — -] = === =10 | =]=10|-=
System TRAPA — - =] === | === =]=|=10
control RTE — === =]=|=]=]=/=1=1=10
instructions SLEEP o = = = s === =1=T10
LDC B BlW|W| W|W|—|W|W|—|—|—1]0O
STC — | BIW | W | W W |—|W | W|—|—|—|—
ANDC, ORC, B |- - - —-| || —|—=|—|—|—
XORC
NOP — === === = =]1=1=10
Block data transfer instructons | — | — | — | — | — | — | — | — | — | — | — | — |BW
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Appendix

Appendix C

Product Classification

Product Code Lineup

Product Code

Model Marking

Package Code

H8/3687 Flash memory Standard HD64F3687H HD64F3687H QFP-64 (FP-64A)
version product HD64F3687FP  HDG4F3687FP LQFP-64 (FP-64E)
Product with HD64F3687GH HD64F3687GH QFP-64 (FP-64A)
POR & LVDC 'pg4F3687GFP HD64F3687GFP  LQFP-64 (FP-64E)
Mask ROM Standard HD6433687H HD6433687(***)H  QFP-64 (FP-64A)
version product HD6433687FP  HD6433687(***)FP  LQFP-64 (FP-64E)
Product with HD6433687GH  HD6433687G(***)H QFP-64 (FP-64A)
POR & LVDC 'ipg433687GFP HD6433687G(***)FP LQFP-64 (FP-64E)
H8/3686 Mask ROM  Standard HD6433686H  HD6433686(***)H  QFP-64 (FP-64A)
version product HD6433686FP  HD6433686(***)FP  LQFP-64 (FP-64E)
Product with  HDB433686GH  HD6433686G(***)H QFP-64 (FP-64A)
POR & LVDC 'ng433686GFP HD6433686G(***)FP LQFP-64 (FP-64E)
H8/3685 Mask ROM  Standard HD6433685H  HD6433685(***)H  QFP-64 (FP-64A)
version product HD6433685FP  HD6433685(***)FP  LQFP-64 (FP-64E)
Product with HD6433685GH HD6433685G(***)H QFP-64 (FP-64A)
POR & LVDC 'pg433685GFP HD6433685G(***)FP LQFP-64 (FP-64E)
H8/3684  Flash memory Standard HD64F3684H HD64F3684H QFP-64 (FP-64A)
version product HD64F3684FP  HD64F3684FP LQFP-64 (FP-64E)
Product with HD64F3684GH HD64F3684GH QFP-64 (FP-64A)
POR & LVDC 'ipg4F3684GFP HD64F3684GFP LQFP-64 (FP-64E)
Mask ROM  Standard HD6433684H  HD6433684(***)H  QFP-64 (FP-64A)
version product HD6433684FP  HD6433684(***)FP  LQFP-64 (FP-64E)
Product with  HDB433684GH  HD6433684G(***)H QFP-64 (FP-64A)
POR & LVDC 'ng433684GFP HD6433684G(***)FP LQFP-64 (FP-64E)
H8/3683 Mask ROM  Standard HD6433683H  HD6433683(***)H  QFP-64 (FP-64A)
version product HD6433683FP  HD6433683(***)FP  LQFP-64 (FP-64E)
Product with HD6433683GH HD6433683G(***)H QFP-64 (FP-64A)
POR & LVDC 'pg433683GFP HD6433683G(***)FP LQFP-64 (FP-64E)
H8/3682 Mask ROM Standard HD6433682H HD6433682(***)H QFP-64 (FP-64A)
version product HD6433682FP  HD6433682(***)FP  LQFP-64 (FP-64E)
Product with HD6433682GH HD6433682G(***)H QFP-64 (FP-64A)
POR &LVDC ' 06433682GFP HD6433682G(***)FP LQFP-64 (FP-64E)
Rev.5.00 Nov. 02, 2005 Page 486 of 500
REJ09B0027-0500 RENESAS



G LVDI.oiiiiiiieieeeeeeeeseeeee e 367
General regiSters........ccevuererereeeeeeeenans 16 LVDI (interrupt by low
voltage detect) circuit..........ccoeeververreennene 367
LVDR ..ot 366
1 LVDR (reset by low
T/O POTES ..o 109 voltage detect) CIrCUIL.........ocoveiiiiniinines 366
I/O port block diagrams...................... 463
I°C bus format............coocovvvveeveerrrrerrnns 318
I°C bus interface 2 (IIC2) .....ovvvevveerenne. 303 M
Acknowledge........ccovvevrienieeiiniennne, 319 Memory map.......ccceecveeeeeenieennieenieennieenane 12
Bit synchronous circuit....................... 335 Module standby function .............cccceeeene 87
Clocked synchronous serial format..... 327
Noise canceler .........ccecevuererenenennens 329
Slave address ........ccovvvrerveverereiriienenns 318 (0
Start condition ..........ccceeevenirenenennn. 318 On-board programming modes................. 95
Stop condition..........ccecvecveeeereenieennen. 319 Operation field........c.cccoeeevevieiienieieee, 32
Transfer rate......c..coceeevenenenencnicnnne 307
Instruction Set .........ccceeeeevevenincncnenennee 22
Arithmetic operations instructions........ 24 P
Bit manipulation instructions................ 27 Package .........ccoouurueviniininiicisceeces 2
Block data transfer instructions ............ 31 Package dimensions.............ccccoevevevnnnn. 488
Branch instructions...............ccocoeueunen. 29 Pin arrangement ............occeeererececerecuennenenen. 5
Data transfer instructions...................... 23 Power-down modes...........cccevevererennnnn 75
Logic operations instructions................ 26 Sleep MOdE......cooveveveeeeeereeeeerereeeeeeen. 84
Shift INStrUCtIONS..ceevvveveeeeeeeeeeeeeeeeeeenenens 26 Standby mode ..........coevrrerererererereneen 84
System control instructions................... 30 Subactive Mode........c.cceevrererereererennnnn. 85
Internal power supply Subsleep MOde .......covevevevrrrreeiennn, 84
step-down CIrcuit ........coceevveccericucnnee. 371 POWET-ON TESEL ......veveveeeeeeeeeeeeeeeererne, 361
Interrupt Power-on reset Circuit .............cooevevneee. 365
Internal interrupts ..........c.cocooevereeiennnes 59 Product code lineup ..........ccceevrvreeeennen. 486
Interrupt response time ............ccceueees 60 Program counter (PC) ...........ccceevrvrernnee. 17
IRQ3 to IRQO interrupts..........ccueee... 57
NMIinterrupt.........cceevevvevenieieieienns 57
WKP5 to WKPO interrupts................... 58 R
Interrupt mask bit ........ccoocvevevevieniiiiens 18 Realtime clock (RTC)......cooveevereeeeennn.. 141
Data reading procedure..........c.ccc.ce..... 151
Initial setting procedure ..................... 150
L Register
Large current ports........ccoeceeeveeeeereervenenenne 2 ABRKCR........cccue... 64,378, 384, 388
Low-voltage detection circuit................. 361 ABRKSR ....ovveeeeen 65,378, 384, 388
Rev.5.00 Nov. 02, 2005 Page 498 of 500
REJ09B0027-0500 RENESAS



ADCR.....cccvviinn 342,377,384, 388 PCRI...ccoovviiiiiin 111,379, 385, 389

ADCSR.......ccccouveen 341, 377, 384, 388 PCR2....ccooviiin, 115,379, 385, 389
ADDRA .......cccceee 340, 377, 383, 388 PCR3....ooiiiiiiiin 119, 379, 385, 389
ADDRB.........ccccees 340, 377, 384, 388 PCRS....oovvii 124,379, 385, 389
ADDRC. .........cccceis 340, 377, 384, 388 PCR6.....c.ocvii 128, 379, 385, 389
ADDRD.......cccceeuens 340, 377, 384, 388 PCR7T...ccovviiiiii 134,379, 385, 389
BARH......ccocviiiii 65, 378, 384, 388 PCRS.....ccoeiii 137,379, 385, 389
BARL ..o 65, 378, 384, 388 PDRI....ccoiiiiiiinn 111,378, 384, 388
BDRH......ccoecviiiin 66, 378, 384, 388 PDR2.....ccoovviiiin 116, 378, 384, 389
BDRL ..o, 66, 378, 384, 388 PDR3....cooiiiiiiecnn 120, 378, 384, 389
BRR ..o 269,377, 383, 388 PDRS....ooirieiiiecnn 124, 378, 384, 389
EBRI .o, 93,376, 383, 387 PDRG....ccereeeerencnene 129, 378, 384, 389
EKR ..oocvviiiiiiininn 351, 380, 385, 390 PDR7.covirieiiieennn 135, 378, 384, 389
FENR. ..ot 94, 376, 383, 387 PDRS....ccerieiereienn 137,378, 385, 389
FLMCRI......ccccoveninnne. 91, 376, 383, 387 PDRB....cccocveierercnnn 139,379, 385, 389
FLMCR2......cccccevvennne. 92,376, 383, 387 PMRI ..o 110, 379, 385, 389
FLPWCR......ccccoevenne. 94, 376, 383, 387 PMR3 ... 116,379, 385, 389
GRA ... 190, 374, 381, 386 PMRS...oooviiiiiiiinn 123,379, 385, 389
GRB...ccoovrreiieinn 190, 374, 381, 386 POCR.....cocvvirenenn 197,374, 381, 386
GRC...ocooiiiiiiin 190, 374, 381, 386 PUCRI ....cccvevevnenn 112,378, 384, 388
GRD...cooviveiiiiinn 190, 374, 381, 386 PUCRS ..o 125,378, 384, 388
ICCRI ..., 306, 376, 382, 387 PWCR.....ccoeiin 256,377,384, 388
ICCR2......cvvie 308, 376, 382, 387 PWDRL ........ccceeee. 257,377,384, 388
ICDRR......ccoveen. 317, 376, 383, 387 PWDRU..........cccceeuee. 257,377,384, 388
ICDRS ..o 317 RDR ....cooiiiiiiin 263,377, 383, 388
ICDRT .....cccovveen 317,376, 383, 387 RHRDR.........cccueen. 145, 375, 382, 387
ICIER......ccoien 311, 376, 383, 387 RMINDR ..........c..c..... 144, 375, 382, 387
ICMR.....ccooi 309, 376, 382, 387 RSECDR........ccccccue. 143, 375, 382, 386
ICSR ..o 313, 376, 383, 387 RSR ..o, 263
IEGRI...cccoovriiiie 50, 379, 385, 389 RTCCRI ... 147, 375, 382, 387
IEGR2.....ccvviii 51,379, 385, 389 RTCCR2 ........cceueee. 148, 375, 382, 387
IENRI ..o, 52,379, 385, 389 RTCCSR......ccccuevnee. 149, 375, 382, 387
IENR2......coviiiiiiin, 53,379, 385, 389 RWKDR........cccoevuen 146, 375, 382, 387
IRRI oo, 53,379, 385, 389 SAR....ooivieiiiecicns 316, 376, 383, 387
IRR2 ..o, 55,379, 385, 389 SCR3 ..o 265,377, 383, 388
IWPR o, 55,379, 385, 389 SMR ...cocviiiiiiinininns 264,377, 383, 388
LVDCR......cccceeuenurnnenn. 362,375,382, 387 SSR . 267,377, 383, 388
LVDSR....cceviiiinn 364, 375,382, 387 SYSCRI...oooveviiiinne 76,379, 385, 389
MSTCRI...cocovviiinnne. 79, 379, 385, 389 SYSCR2....cccovevviienne. 78,379, 385, 389
MSTCR2......cccevevennne. 80, 379, 385, 389 TCBI.oiieieiiieienn, 155,376, 383, 387
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