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Section2 CPU

24 Instruction Set

24.1 Tableof Ingtructions Classified by Function

The H8/300H CPU has 62 instructions. Tables 2.2 to 2.9 summarize the instructions in each
functional category. The notation used in tables 2.2 to 2.9 is defined below.

Table2.1 Operation Notation

Symbol Description

Rd General register (destination)*
Rs General register (source)*
Rn General register*

ERn General register (32-bit register or address register)
(EAd) Destination operand
(EAS) Source operand

CCR Condition-code register

N N (negative) flag in CCR
Zz Z (zero) flag in CCR

\Y V (overflow) flag in CCR
C C (carry) flag in CCR

PC Program counter

SP Stack pointer

#MM Immediate data

disp Displacement

+ Addition

- Subtraction

x Multiplication

= Division

A Logical AND

v Logical OR

@ Logical XOR

- Move

- NOT (logical complement)
:3/:8/:16/:24 3-, 8-, 16-, or 24-bit length

Note: * General registers include 8-bit registers (ROH to R7H, ROL to R7L), 16-bit registers (RO
to R7, EO to E7), and 32-bit registers/address register (ERO to ER7).
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Section2 CPU

Table2.2 DataTransfer Instructions

Instruction Size*

Function

MOV B/W/L  (EAs) > Rd, Rs— (EAd)
Moves data between two general registers or between a general register
and memory, or moves immediate data to a general register.
MOVFPE B (EAs) > Rd
Cannot be used in this LSI.
MOVTPE B Rs — (EAs)
Cannot be used in this LSI.
POP W/L @SP+ — Rn
Pops a general register from the stack. POP.W Rn is identical to
MOV.W @SP+, Rn. POP.L ERn is identical to MOV.L @SP+, ERn.
PUSH Wi/L Rn —» @-SP

Pushes a general register onto the stack. PUSH.W Rn is identical to
MOV.W Rn, @-SP. PUSH.L ERn is identical to MOV.L ERn, @-SP.

Note: * Refers to the operand size.

B: Byte
W: Word
L: Longword
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Section 3 Exception Handling

External or
internal
interrupts

External
interrupts or
internal
interrupt
enable
signals

Interrupt
request

Priority decision logic

| | | CCR (CPU)

Figure3.2 Block Diagram of Interrupt Controller
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Section 8 /0O Ports

8.2.1 Port Data Register 3 (PDR3)

PDR3 is aregister that stores data of port 3.

Initial
Bit Bit Name Value R/W Description
7t03 — — — Reserved
The read value is undefined. These bits cannot be
modified.
2 P32 0 R/W If port 3 is read while PCR3 bits are set to 1, the values
1 P31 0 R/W stored in PDRS3 are read, regardless of the actual pin
states. If port 3 is read while PCRS3 bits are cleared to 0,
0 P30 0 R/W

the pin states are read.

8.22 Port Control Register 3 (PCR3)

PCRS3 selects inputs/outputs in bit units for pins to be used as general 1/O ports of port 3.

Initial
Bit Bit Name Value R/W Description
7t03 — — — Reserved
The read value is undefined. These bits cannot be
modified.
2 PCR32 0 W Setting a PCR3 bit to 1 makes the corresponding pin
1 PCR31 0 W (P32 to P30) an output pin, while clearing the bit to 0
makes the pin an input pin. The settings in PCR3 and in
0 PCR30 0 w

PDRS3 are valid when the corresponding pin is
designated as a general 1/O pin.

PCR3 is a write-only register. The read value is
undefined.
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Section 9 Timer B1

9.2 Register Descriptions
Timer B1 has the following registers.

e Timer moderegister B1 (TMB1)
e Timer counter B1 (TCB1)
e Timer load register B1 (TLB1)

9.21 Timer Mode Register B1 (TMB1)

TMBL1 selects the auto-reload function and input clock.

Initial
Bit Bit Name Value R/W Description
7 TMB17 0 R/W Auto-Reload Function Select

0: Interval timer function selected

1: Auto-reload function selected

6 TMB16 0 R/W Counter Operation/Stop Select
0: Counter stopped
1: Counter operates

5t03 — All 1 — Reserved
These bits are always read as 1.
2 TMB12 0 R/W Counter Clock Select
TMB11 0 R/W 000: Internal clock: ¢/8192
0 TMB10 0 R/W 001: Internal clock: ¢/2048

010: Internal clock: ¢/256
011: Internal clock: ¢/64
100: Internal clock: ¢/16
101: Internal clock: ¢/4
110: Internal clock: ¢,/1024
111: Internal clock: ¢,/256
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REJ09B0152-0300 RENESAS



Section 10 Timer W

10.34

Timer Status Register W (TSRW)

TSRW shows the status of interrupt requests.

Initial
Bit Bit Name  Value R/W Description
7 OVF 0 R/(W)*  Timer Overflow Flag
[Setting condition]
When TCNT overflows from H'FFFF to H'0000
[Clearing condition]
Read OVF when OVF = 1, then write 0 in OVF
6to4 — All 1 — Reserved
These bits are always read as 1.
3 IMFD 0 R/(W)*  Input Capture/Compare Match Flag D
[Setting conditions]
e TCNT = GRD when GRD functions as an output
compare register
e The TCNT value is transferred to GRD by an input
capture signal when GRD functions as an input
capture register
[Clearing condition]
Read IMFD when IMFD = 1, then write 0 in IMFD
2 IMFC 0 R/(W)*  Input Capture/Compare Match Flag C

[Setting conditions]

e TCNT = GRC when GRC functions as an output
compare register

e The TCNT value is transferred to GRC by an input
capture signal when GRC functions as an input
capture register

[Clearing condition]

Read IMFC when IMFC = 1, then write 0 in IMFC
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Section 10 Timer W

10.3.6 Timer I/O Control Register 1 (TIOR1)

TIOR1 selects the functions of GRC and GRD, and specifies the functions of the FTIOC and
FTIOD pins.

Initial
Bit Bit Name  Value R/W Description
7 — 1 — Reserved
This bit is always read as 1.
6 I0D2 0 R/W  1/0O Control D2
Selects the GRD function.
0: GRD functions as an output compare register
1: GRD functions as an input capture register
5 IOD1 0 R/W /O Control D1 and DO
4 IODO 0 R/W  When IOD2 =0,
00: No output at compare match
01: 0 output to the FTIOD pin at GRD compare match
10: 1 output to the FTIOD pin at GRD compare match

11: Output toggles to the FTIOD pin at GRD compare
match

When 10D2 = 1,
00: Input capture at rising edge at the FTIOD pin
01: Input capture at falling edge at the FTIOD pin
1x: Input capture at rising and falling edges at the FTIOD
pin

3 — 1 — Reserved
This bit is always read as 1.

2 I0C2 0 R/W /0O Control C2
Selects the GRC function.
0: GRC functions as an output compare register
1: GRC functions as an input capture register
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Section 10 Timer W

Periodic counting operation can be performed when GRA is set as an output compare register and
CCLR bitin TCRW is set to 1. When the count matches GRA, TCNT is cleared to H'0000, the
IMFA flag in TSRW is set to 1. If the corresponding IMIEA bit in TIERW is set to 1, an interrupt
request is generated. TCNT continues counting from H'0000. Figure 10.3 shows periodic

counting.

H'0000

CTS bit

IMFA

TCNT value

Time

Flag cleared
s by software

Figure 10.3 Periodic Counter Operation

By setting ageneral register as an output compare register, compare match A, B, C, or D can
cause the output at the FTIOA, FTIOB, FTIOC, or FTIOD pin to output O, output 1, or toggle.
Figure 10.4 shows an example of 0 and 1 output when TCNT operates as a free-running counter, 1
output is selected for compare match A, and 0 output is selected for compare match B. When
signal is already at the selected output level, the signal level does not change at compare match.

TCNT value

'
T
'
~\

FTIOA ' | ! ~ No change No change

FTIOB | i No change 1 No change

Figure10.4 0and 1 Output Example (TOA =0,TOB =1)
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Section 10 Timer W

The TCNT value can be captured into ageneral register (GRA, GRB, GRC, or GRD) when a
signal level changes at an input-capture pin (FTIOA, FTIOB, FTIOC, or FTIOD). Capture can
take place on therising edge, falling edge, or both edges. By using the input-capture function, the
pulse width and periods can be measured. Figure 10.7 shows an example of input capture when
both edges of FTIOA and the falling edge of FTIOB are selected as capture edges. TCNT operates
as afree-running counter.

TCNT value
A

e
HFOOQ - - === mmmmmmmmmmmmmm oo oo €

HAABS |-« oo mcmm e e

HIS5AA | === === -mmso oo e T i SRR EEEEETy CERRREEE
HA000 | -ooo . I S R B AR

H'0000 A ! : : »Time

GRA X H1000 ; X HF000 X H55AA

GRB X H'AAS5

Figure10.7 Input Capture Operating Example
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Section 14 Serial Communication Interface 3 (SCI3, IrDA)

14.4.3 Data Transmission

Figure 14.5 shows an example of operation for transmission in asynchronous mode. In
transmission, the SCI3 operates as described below.

1. The SCI3 monitorsthe TDRE flag in SSR. If theflagis cleared to 0, the SCI3 recognizes that
data has been written to TDR, and transfers the datafrom TDR to TSR.

2. After transferring datafrom TDR to TSR, the SCI3 setsthe TDRE flag to 1 and starts
transmission. If the TIE bit in SCRis set to 1 at thistime, a TXI3 interrupt request is
generated. Continuous transmission is possible because the TXI3 interrupt routine writes next
transmit data to TDR before transmission of the current transmit data has been compl eted.

3. The SCI3 checks the TDRE flag at the timing for sending the stop bit.

4. If the TDREflag isO, the dataistransferred from TDR to TSR, the stop bit is sent, and then
seria transmission of the next frameis started.

5. Ifthe TDREflagis1, the TEND flag in SSR is set to 1, the stop hit is sent, and then the “mark
state” is entered, in which 1 isoutput. If the TEIE bit in SCRis set to 1 at thistime, aTEI
interrupt request is generated.

6. Figure 14.6 shows a sample flowchart for transmission in asynchronous mode.

Start Transmit Parity Stop Start Transmit Parity Stop Mark
bit data bit  bit bit data bit  bit state

Serial 1 | o [po|p1|  [p7fon| 1 [ o [pofpt1|  [p7fon]| 1
data N N

| 1 frame | 1 frame |

| | |
TDRE I | I
TEND 1 f " f m |
LSl TXI3 interrupt ~ TDRE flag TXI3 interrupt request TEI3 interrupt request
operation request cleared to 0 generated generated
User generated Data written
processing to TDR

Figure14.5 Example SCI3 Operation in Transmission in Asynchronous M ode
(8-Bit Data, Parity, One Stop Bit)
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Section 15 Synchronous Serial Communication Unit (SSU)

(1) When CPOS = 0 and CPHS = 0:

SCS
(output)

SSCK

SSI

RDRF

|(Hi—Z)

WAWAWE

\WAWAWE

S\ S\

(.
- 7
— X X
((
)

X Bit 0

(

X N
Bit 7 X

((

)

X Bit0

X Bit0>—

(

'<«—— One frame ——

|<«——— One frame —— |

RSSTP

\ )
(

(

(
)

(

(

LSI operation

User
processing

(2) When CPOS =0 and CPHS = 1:

SCS
(output)

SSCK

SSI

RDRF

1

RXI generated

Dummy read on SSRDR

)

Read data in SSRDR

RXI generated

RXI generated

Set RSSTP to 1Read data in SSRDR

[Fr2)

Waval

avaial

aVaWales

(
7

Btz X, X Bito
)

((
)

57 X X oo
)

(
7

Bit7 X
(C

X Bit0><:>—

(

<«———One frame——— |

<+—— One frame ——»

RSSTP

\ )
I(

(

)

(

)

(

LSI operation

User
processing

RXI generated

Dummy read on SSRDR

)

Read data in SSRDR

RXI generated

RXI generated

Set RSSTP to 1Read data in SSRDR

Figure15.12 Example of Operation in Data Reception (MSS = 1)
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Section 16 I°C Bus Interface 2 (IIC2)

16.4.3 Master Receive Operation

In master receive mode, the master device outputs the receive clock, receives data from the slave
device, and returns an acknowledge signal. For master receive mode operation timing, refer to
figures 16.7 and 16.8. The reception procedure and operations in master receive mode are shown
below.

1. Clear the TEND bit in ICSR to 0O, then clear the TRS bit in ICCR1 to 0 to switch from master
transmit mode to master receive mode. Then, clear the TDRE bit to 0.

2. When ICDRR isread (dummy data read), reception is started, and the receive clock is output,
and data received, in synchronization with the internal clock. The master device outputs the
level specified by ACKBT in ICIER to SDA, at the 9th receive clock pulse.

3. After the reception of first frame datais completed, the RDRF bit in ICST isset to 1 at therise
of 9th receive clock pulse. At thistime, the receive dataisread by reading ICDRR, and RDRF
iscleared to 0.

4. The continuous reception is performed by reading ICDRR every time RDRF is set. If 8th
receive clock pulse fals after reading ICDRR by the other processing while RDRFis 1, SCL is
fixed low until ICDRR isread.

5. If next frame isthe last receive data, set the RCVD hit in ICCR1 to 1 before reading ICDRR.
This enables the issuance of the stop condition after the next reception.

6. When the RDRF hit is set to 1 at rise of the 9th receive clock pulse, issue the stage condition.

7. Whenthe STOP bitin ICSRissetto 1, read ICDRR. Then clear the RCVD bit to 0.

8. The operation returns to the slave receive mode.
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Section 20 List of Registers

Abbre- Module Data Bus Access

Register Name viation Address Name Width State
Event counter PWM compare register ECPWCR  H'FF8C AEC*? 16 2
Event counter PWM data register ECPWDR H'FFSE AEC** 16 2
Serial port control register SPCR H'FF91 SCI3 8 2
Input pin edge select register AEGSR H'FF92 AEC*? 8 2
Event counter control register ECCR H'FF94 AEC*? 8 2
Event counter control/status register ECCSR H'FF95 AEC*? 8 2
Event counter H ECH H'FF96 AEC*? 8 2
Event counter L ECL H'FF97 AEC*? 8 2
Serial mode register 3 SMRS3 H'FF98 SCI3 8 3
Bit rate register 3 BRR3 H'FF99 SCI3 8 3
Serial control register 3 SCR3 H'FF9A SCI3 8 3
Transmit data register 3 TDRS3 H'FF9B SCI3 8 3
Serial status register 3 SSR3 H'FF9C SCI3 8 3
Receive data register 3 RDRS3 H'FFID SCI3 8 3
Serial extended mode register SEMR H'FFA6 SCI3 8 3
IrDA control register IrCR H'FFA7 IrDA 8 2
Timer mode register WD TMWD H'FFBO WDT*® 8 2
Timer control/status register WD1 TCSRWD1 H'FFB1 wDT*® 8 2
Timer control/status register WD2 TCSRWD2 H'FFB2 WDT*® 8 2
Timer counter WD TCWD H'FFB3 WDT*® 8 2
A/D result register ADRR H'FFBC A/D 16 2

converter
A/D mode register AMR H'FFBE A/D 8 2

converter
A/D start register ADSR H'FFBF A/D 8 2

converter
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Section 21 Electrical Characteristics

21.4.2 DC Characteristics

Table 21.13 lists the DC characteristics.

Table 21.13 DC Characteristics

V,.=18V1t036V,AV_=18Vt03.6V,V, =0.0V, unlessotherwise specified.

Values

Item Symbol Applicable Pins Test Condition Min. Typ. Max. Unit Notes
Input high  V,, RES, TEST, 0.9V, — Ve+03 V
voltage NMI, AEVL,

AEVH, ADTRG,

SCKS, IRQAEC

IRQO*°, IRQ1*® 0.9V, — AV, +0.3

RXD3, IrRXD 0.8V,, — Ve +0.3

0OSCH1 0.9V, — Ve +0.3

X1 0.9V,, — Ve +0.3

P10 to P12, 0.8V, — Ve +0.3

P30 to P32,

P82 to P84,

P90 to P93,

SSI, SSO,

SSCK, SCS,

FTCI, FTIOA,

FTIOB, FTIOC,

FTIOD,

E7_0to E7_2,

SCL, SDA

PBO to PB5 0.8V, — AV, +0.3
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8. Block Data Transfer Instructions

Mnemonic

Operand Size

Addressing Mode and
Instruction Length (bytes)

#XX

@-ERn/@ERN+

@ERnN
@(d, ERn)
@aa

@(d, PC)
@@aa

Rn

Operation

Condition Code

No. of
States*!

Normal
Advanced

EEPMOV

EEPMOV. B

IN

if R4L # 0 then
repeat @R5 — @R6
R5+1 — R5
R6+1 — R6
R4L-1 — R4L
until R4L=0
else next

—|—|—| 8+4n*2

EEPMOV. W

N

if R4 # 0 then
repeat @R5 — @R6
R5+1 —» R5
R6+1 — R6
R4-1 - R4
until R4=0
else next

— | —|—| 8+4n*2

Notes: 1. The number of states in cases where the instruction code and its operands are located
in on-chip memory is shown here. For other cases, see appendix A.3, Number of

Execution States.
n is the value set in register R4L or R4.

(1) Setto 1 when a carry or borrow occurs at bit 11; otherwise cleared to 0.

synchronization with the E clock is variable.

(6) Setto 1 when the divisor is negative; otherwise cleared to 0.

(7) Setto 1 when the divisor is zero; otherwise cleared to 0.

(8) Setto 1 when the quotient is negative; otherwise cleared to 0.

) Setto 1 when a carry or borrow occurs at bit 27; otherwise cleared to 0.

) Retains its previous value when the result is zero; otherwise cleared to 0.

(4) Setto 1 when the adjustment produces a carry; otherwise retains its previous value.
) The number of states required for execution of an instruction that transfers data in
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Operation Code Map

A2

TableA.2 Operation Code Map (1)

AOW

ANy 3
HOX a
) o
xans g
e v
xaav 6
aav 8
ag anvig doxig dolg
N.<Amwnw._. AOWd33 N.<AM_vnm._. N.(MN:VDN._. AOW ‘
Fw_%._m ANVE | HOX8 |~ HOB| 51g | wiog | ioNg | i3sg
AOW any jS[0):¢ [0} 9
158
@)
dsr dsg dAr 2V alqeL Ydvdl 314 dusg S1d NXAIQ NXINAN NXAIQ NXINN g
ERic] 199 174 394 INg Idg SAg OoAnd o3g 3Ng sog 0049 sg IHg Ndg vdg 14
€
a'AON
4
(2 (] (] () . X . (2 (&) @) ()
-V elqeL xans dno -V elqeL |-V elqel ans -V elqeL gaNv g'Hox 840 -V elqel (2-v e|qeL (g-V e|qeL |2-V e|qeL -
() (] (@) @)
svoes | Xaqv Aow v ol | 2w el aav oa1 | oanv | odox | owo | odl 018 |,y ames | 9ON 0
4 3 a o g v 6 8 . 9 S v £ 2 ' o (3 v
TSI Hg J0 1Iq Jued1jub s 1sow cws\s:o:o:hmc_lv_N g _ g v TRv
‘0'SI HE 0 11 1Ued1IUBIS 1SOW UBLM UOIIINISU| L alkgpuz | @1AqsT :8p02 uonoNIISU|
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