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Section2 CPU

221 General Registers

The H8/300H CPU has eight 32-hit general registers. These general registers are all functionally
identical and can be used as both address registers and data registers. When a general register is
used as a data register, it can be accessed as a 32-bit, 16-bit, or 8-bit register. Figure 2.3 illustrates
the usage of the general registers. When the general registers are used as 32-hit registers or address
registers, they are designated by the letters ER (ERO to ER7).

The ER registers divide into 16-bit general registers designated by the letters E (EO to E7) and R
(RO to R7). These registers are functionally equivalent, providing a maximum of sixteen 16-bit
registers. The E registers (EO to E7) are also referred to as extended registers.

The R registers divide into 8-bit registers designated by the letters RH (ROH to R7H) and RL (ROL
to R7L). These registers are functionally equivalent, providing a maximum of sixteen 8-bit
registers.

The usage of each register can be selected independently.

* Address registers * 16-bit registers * 8-bit registers
* 32-bit registers

E registers (extended registers)
(EO to E7)

ER registers RH registers
(ERO to ER7) (ROH to R7H)
R registers
(RO to R7)

RL registers
(ROL to R7L)

Figure2.3 Usage of General Registers

General register ER7 has the function of stack pointer (SP) in addition to its general-register
function, and is used implicitly in exception handling and subroutine calls. Figure 2.4 shows the
stack.
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Section2 CPU

24 Instruction Set

241 Table of Instructions 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
VA 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)
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Section 3 Exception Handling

324 Interrupt Flag Register 1 (IRR1)

IRR1 is a status flag register for direct transition interrupts, and IRQ3 and IRQO interrupt requests.

Initial
Bit Bit Name Value R/W Description

7 IRRDT 0 R/W Direct Transfer Interrupt Request Flag
[Setting condition]

When a direct transfer is made by executing a SLEEP
instruction while DTON in SYSCR2 is set to 1.

[Clearing condition]
When IRRDT is cleared by writing 0

6 — 0 — Reserved
This bit is always read as 0.

54 — All 1 — Reserved
These bits are always read as 1.

3 IRRI3 0 R/W IRQS Interrupt Request Flag
[Setting condition]

When IRQ3 pin is designated for interrupt input and the
designated signal edge is detected.

[Clearing condition]
When IRRI3 is cleared by writing O

2,1 — All O — Reserved
These bits are always read as 0.

0 IRRIO 0 R/W IRQO Interrupt Request Flag
[Setting condition]

When IRQO pin is designated for interrupt input and the
designated signal edge is detected.

[Clearing condition]
When IRRIO is cleared by writing 0
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Section 6 Power-Down Modes

6.1.2 System Control Register 2 (SYSCR?2)

SY SCR2 controls the power-down modes, as well as SY SCR1.

Bit Bit Name

Initial
Value

R/W

Description

7 SMSEL

0

R/W

Sleep Mode Selection

This bit selects the mode to transit after the execution of
a SLEEP instruction, as well as bit SSBY of SYSCR1.

For details, see table 6.2.

Reserved
This bit is always read as 0.

5 DTON

R/W

Direct Transfer on Flag

This bit selects the mode to transit after the execution of
a SLEEP instruction, as well as bit SSBY of SYSCR1.

For details, see table 6.2.

MA2
MA1
2 MAO

R/W
R/W
R/W

Active Mode Clock Select 2 to 0

These bits select the operating clock frequency in active
and sleep modes. The operating clock frequency
changes to the set frequency after the SLEEP instruction
is executed.

OXX: By
100: ¢,./8
101: ¢ /16
110: /32
111: ¢, /64

1,0 —

AllO

Reserved
These bits are always read as 0.

Legend: X : Don't care.
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Section 7 ROM

The FLMCRL, FLMCR2, and EBRL settings are retained, however program mode or erase mode
is aborted at the point at which the error occurred. Program mode or erase mode cannot be re-
entered by re-setting the P or E hit. However, PV and EV hit setting is enabled, and atransition
can be made to verify mode. Error protection can be cleared only by areset.
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Section 8 RAM
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Section 9 /O Ports

Initial
Bit Bit Name Value R/W Description
0 WKPO 0 R/W P50/WKPO Pin Function Switch

Selects whether pin P5S0/WKPO is used as P50 or as WKPO.
0: General I/O port
1: WKPO input pin

9.3.2 Port Control Register 5 (PCR5)

PCR5 selects inputs/outputs in bit units for pins to be used as general 1/O ports of port 5.

Initial
Bit Bit Name Value R/W Description
7 PCR57 0 w When each of the port 5 pins P57 to P50 functions as an
6 PCR56 0 W general I/O port, setting a PCR5 bit to 1 makes the
corresponding pin an output port, while clearing the bit to 0
S PCRS55 0 W makes the pin an input port.
4 PCR54 0 W
3 PCR53 0 w
2 PCR52 0 w
1 PCR51 0 w
0 PCR50 0 W
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Section 9 1/0O Ports

9.33 Port Data Register 5 (PDR5)

PDR5 isageneral /O port data register of port 5.

Initial
Bit Bit Name Value R/W Description
7 P57 0 R/W Stores output data for port 5 pins.
6 P56 0 R/W If PDR5 is read while PCRS5 bits are set to 1, the value
5 P55 0 R/W stored in PDR5 are read. If PDR5 is read while PCR5 bits
are cleared to 0, the pin states are read regardless of the
4 P54 0 R/W value stored in PDR5.
3 P53 0 R/W
2 P52 0 R/W
1 P51 0 R/W
0 P50 0 R/W

9.34 Port Pull-Up Control Register 5 (PUCR5)

PUCRS controls the pull-up MOS in hit units of the pins set as the input ports.

Initial
Bit Bit Name Value R/W Description
7,6 — AllO — Reserved
These bits are always read as 0.
5 PUCR55 0 R/W Only bits for which PCR5 is cleared are valid. The pull-up
4 PUCR54 0 R/W MOS of_ the Corresponding pins enter the on-state when
these bits are set to 1, while they enter the off-state when
3 PUCR53 0 R/W these bits are cleared to 0.
2 PUCR52 0 R/W
1 PUCR51 0 R/W
0 PUCR50 0 R/W
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Section 10 Timer V

Section 10 Timer V

Timer V isan 8-bit timer based on an 8-hit counter. Timer V counts external events. Compare-
match signals with two registers can also be used to reset the counter, request an interrupt, or
output a pulse signa with an arbitrary duty cycle. Counting can be initiated by atrigger input at
the TRGV pin, enabling pulse output control to be synchronized to the trigger, with an arbitrary
delay from the trigger input. Figure 10.1 shows a block diagram of timer V.

10.1 Features

e Choice of seven clock signalsis available.
Choice of six internal clock sources (¢/128, ¢/64, ¢/32, ¢/16, ¢/8, ¢/4) or an external clock.

e Counter can be cleared by compare match A or B, or by an external reset signal. If the count
stop function is selected, the counter can be halted when cleared.

e Timer output is controlled by two independent compare match signals, enabling pul se output
with an arbitrary duty cycle, PWM output, and other applications.

e Threeinterrupt sources. compare match A, compare match B, timer overflow
e Counting can be initiated by trigger input at the TRGV pin. The rising edge, falling edge, or
both edges of the TRGV input can be selected.
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Section 10 Timer V

10.34 Timer Control/Status Register V (TCSRV)

TCSRYV indicates the status flag and controls outputs by using a compare match.

Initial
Bit Bit Name Value R/W Description
7 CMFB 0 R/W Compare Match Flag B
Setting condition:
When the TCNTV value matches the TCORB value
Clearing condition:
After reading CMFB = 1, cleared by writing 0 to CMFB
6 CMFA 0 R/W Compare Match Flag A
Setting condition:
When the TCNTV value matches the TCORA value
Clearing condition:
After reading CMFA = 1, cleared by writing 0 to CMFA
5 OVF 0 R/W Timer Overflow Flag
Setting condition:
When TCNTV overflows from H'FF to H'00
Clearing condition:
After reading OVF = 1, cleared by writing 0 to OVF
4 — 1 — Reserved
This bit is always read as 1.
0OS3 R/W Output Select 3 and 2
2 0Ss2 R/W These bits select an output method for the TMOV pin by

the compare match of TCORB and TCNTV.
00: No change

01: 0 output

10: 1 output

11: Output toggles
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Section 10 Timer V

104  Operation

104.1 Timer V Operation

1.

According to table 10.2, six internal/external clock signals output by prescaler S can be
selected asthe timer V operating clock signals. When the operating clock signal is selected,
TCNTV starts counting-up. Figure 10.2 shows the count timing with an internal clock signal
selected, and figure 10.3 shows the count timing with both edges of an external clock signal
selected.

When TCNTV overflows (changes from H'FF to H'00), the overflow flag (OVF) in TCRVO
will be set. Thetiming at thistimeis shown in figure 10.4. An interrupt request is sent to the
CPU when OVIEIin TCRVOis 1.

TCNTV is constantly compared with TCORA and TCORB. Compare match flag A or B
(CMFA or CMFB) is set to 1 when TCNTV matches TCORA or TCORB, respectively. The
compare-match signal is generated in the last state in which the values match. Figure 10.5
shows the timing. An interrupt request is generated for the CPU when CMIEA or CMIEB in
TCRVOis 1.

When a compare match A or B is generated, the TMOV responds with the output value
selected by bits OS3 to OS0 in TCSRV. Figure 10.6 shows the timing when the output is
toggled by compare match A.

When CCLR1 or CCLROin TCRVO0is01 or 10, TCNTV can be cleared by the corresponding
compare match. Figure 10.7 shows the timing.

When CCLR1 or CCLROin TCRVO0is 11, TCNTV can be cleared by therising edge of the
input of TMRIV pin. A TMRIV input pulse-width of at least 1.5 system clocks is necessary.
Figure 10.8 shows the timing.

When a counter-clearing source is generated with TRGE in TCRV 1 set to 1, the counting-up is
halted as soon as TCNTYV is cleared. TCNTV resumes counting-up when the edge selected by
TVEG1 or TVEGO in TCRV 1 isinput from the TGRV pin.
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Section 13 Serial Communication Interface 3 (SCI3)

Start reception

C

)

(1]

Read OER, PER, and
FER flags in SSR

OER+PER+FER =1

No

[1] 2]
(3]
(4]
(Continued on next page) [4]

| Read RDRF flag in SSR

| (2]

Yes
All data received?

No

(A)

(3]

Clear RE bitin SCR3to 0

<End>

Read the OER, PER, and FER flags in
SSR to identify the error. If a receive
error occurs, performs the appropriate
error processing.

Read SSR and check that RDRF =1,
then read the receive data in RDR.
The RDREF flag is cleared automatically.
To continue serial reception, before the
stop bit for the current frame is
received, read the RDRF flag and read
RDR.

The RDREF flag is cleared automatically.
If a receive error occurs, read the OER,
PER, and FER flags in SSR to identify
the error. After performing the
appropriate error processing, ensure
that the OER, PER, and FER flags are
all cleared to 0. Reception cannot be
resumed if any of these flags are set to
1. In the case of a framing error, a
break can be detected by reading the
value of the input port corresponding to
the RxD pin.

Figure13.8 Sample Serial Reception Data Flowchart (Asynchronous Mode)(1)

Rev. 4.00 Sep. 23,2005 Page 198 of 354
REJ09B0025-0400

RENESAS




Section 13 Serial Communication Interface 3 (SCI3)

13.5 Operationin Clocked Synchronous Mode

Figure 13.9 shows the general format for clocked synchronous communication. In clocked
synchronous mode, datais transmitted or received synchronous with clock pulses. A single
character in the transmit data consists of the 8-bit data starting from the LSB. In clocked
synchronous serial communication, data on the transmission line is output from one falling edge of
the synchronization clock to the next. In clocked synchronous mode, the SCI3 receives datain
synchronous with the rising edge of the synchronization clock. After 8-bit datais output, the
transmission line holds the MSB state. In clocked synchronous mode, no parity or multiprocessor
bit is added. Inside the SCI3, the transmitter and receiver are independent units, enabling full-
duplex communication through the use of acommon clock. Both the transmitter and the receiver
also have adouble-buffered structure, so data can be read or written during transmission or
reception, enabling continuous data transfer.

8-bit

. : One unit of transfer data (character or frame) : .

SynchronizationIllllllllllllllllll
clock

' LSB MSB
Serial data i XBito X Bit1 X Bit2 X Bit3 X Bit4 X Bit5 X Bit6 X Bit7 X 4
[ ' o

Don't care Don’t care

Note: * High except in continuous transfer

Figure13.9 Data Format in Clocked Synchronous Communication

1351 Clock

Either an internal clock generated by the on-chip baud rate generator or an external
synchronization clock input at the SCK3 pin can be selected, according to the setting of the COM
bit in SMR and CKEQ and CKEL1 bitsin SCR3. When the SCI3 is operated on an internal clock,
the synchronization clock is output from the SCK3 pin. Eight synchronization clock pulses are
output in the transfer of one character, and when no transfer is performed the clock is fixed high.

Rev. 4.00 Sep. 23,2005 Page 200 of 354
REJ09B0025-0400 RENESAS



Section 13 Serial Communication Interface 3 (SCI3)

( Start reception ) [1] Setthe MPIE bitin SCR3 to 1.
—T [2] Read OER and FER in SSR to check for

: errors. Receive error processing is performed
Set MPIE bit in SCR3 to 1 | il in cases where a receive error occurs.
: [3] Read SSR and check that the RDRF flag is
Read OER and FER flags in SSR set to 1, then read the receive data in RDR

and compare it with this station’s ID.

If the data is not this station’s ID, set the MPIE
bit to 1 again.

When data is read from RDR, the RDRF flag

is automatically cleared to 0.

Read RDRF flag in SSR [3] [4] Read SSR and check that the RDRF flag is
set to 1, then read the data in RDR.

No [5] If a receive error occurs, read the OER and
FER flags in SSR to identify the error. After
performing the appropriate error processing,

Yes ensure that the OER and FER flags are all
Read receive data in RDR cleared to 0.

Reception cannot be resumed if either of
these flags is set to 1.

In the case of a framing error, a break can be
detected by reading the RxD pin value.

This station’s ID?

Yes

Read OER and FER flags in SSR

Yes
FER+OER =1

Read RDRF flag in SSR [4]

(5]
( Error processing )

(Continued on
Read receive data in RDR next page)

Y

|

All data received?

Clear RE bitin SCR3 to 0

<End>

Figure13.17 Sample Multiprocessor Serial Reception Flowchart (1)
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Section 14 A/D Converter

14.4.3 Input Sampling and A/D Conversion Time

The A/D converter has a built-in sample-and-hold circuit. The A/D converter samples the analog
input when the A/D conversion start delay time (t,) has passed after the ADST bit is set to 1, then
starts conversion. Figure 14.2 showsthe A/D conversion timing. Table 14.3 shows the A/D
conversion time.

Asindicated in figure 14.2, the A/D conversion time includes t, and the input sampling time. The
length of t, varies depending on the timing of the write access to ADCSR. Thetotal conversion
time therefore varies within the ranges indicated in table 14.3.

In scan mode, the values given in table 14.3 apply to the first conversion time. In the second and
subsequent conversions, the conversion time is 128 states (fixed) when CKS = 0 and 66 states
(fixed) when CKS=1.

Address

.
iy

Write signal

Input sampling
timing 0

ADF

to tspL

tconv
Legend
(1)  : ADCSR write cycle
(2) : ADCSR address
tp : A/D conversion start delay
tsp. @ Input sampling time
tconv : A/D conversion time

Figure14.2 A/D Conversion Timing
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Section 17 List of Registers

Abbre- Module Data Bus Access

Register Name viation Bit No Address Name Width State
Interrupt edge select register 2 IEGR2 8 HFFF3  Interrupts 8 2
Interrupt enable register 1 IENR1 8 H'FFF4 Interrupts 8 2
Interrupt flag register 1 IRR1 8 HFFF6  Interrupts 8 2
Wake-up interrupt flag register IWPR 8 H'FFF8 Interrupts 8 2
Module standby control register 1 MSTCR1 8 H'FFF9  Power- 8 2

down
Module standby control register2 MSTCR2 8 HFFFA  Power- 8 2

down

Notes: 1. LVDC: Low-voltage detection circuits (optional)
2. Only word access can be used.

3. WDT: Watchdog timer
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Appendix

Addressing Mode and No. of
Instruction Length (bytes) States”"
+
R 9 & X Condition Code
Mnemonic %) |y Operation

2 g2 |g .| B

I c|W| o | © © c

2 x| |EI2|Y|g|2|e £\

O|#|x|® 0|8 B Q| HIN|lZlVIc]| Z | <
BLD |BLD #xx:3, @ERd B 4 (#xx:3 of @ERd) — C — === 6
BLD #xx:3, @aa:8 B 4 (#xx:3 of @aa:8) » C —|—=|—=]—|2 6
BILD |BILD #xx:3, Rd B 2 - (#xx:3 of Rd8) — C —|—|=—12 2
BILD #xx:3, @ERd B 4 - (#xx:3 of @ERd) —» C — === 6
BILD #xx:3, @aa:8 B 4 - (#xx:3 of @aa:8) » C — | —|—=]—|2 6
BST |BST #xx:3, Rd B 2 C — (#xx:3 of Rd8) — === 2
BST #xx:3, @ERd B 4 C — (#xx:3 of @ERd24) — == == 8
BIST |BST #xx:3, @aa:8 B 4 C — (#xx:3 of @aa:8) e e e 8
BIST #xx:3, Rd B 2 - C — (#xx:3 of Rd8) Bl e B B 2
BIST #xx:3, @ERd B 4 = C — (#xx:3 of @ERd24) — = === 8
BIST #xx:3, @aa:8 B 4 - C — (#xx:3 of @aa:8) — === |= 8
BAND |[BAND #xx:3, Rd B 2 Ca(#xx:3 of Rd8) — C —|—|—=—12 2
BAND #xx:3, @ERd | B 4 CA(#xx:3 of @ERd24) — C — === 6
BIAND |BAND #xx:3, @aa:8 | B 4 CAa(#xx:3 of @aa:8) —» C — === 6
BIAND #xx:3, Rd B 2 CA = (#xx:3 of Rd8) — C —|—|=—12 2
BIAND #xx:3, @ERd | B 4 CA = (#xx:3 of @ERd24) — C — === 6
BIAND #xx:3, @aa:8 | B 4 CA = (#xx:3 of @aa:8) —» C — === 6
BOR |BOR #xx:3, Rd B 2 C/#xx:3 of Rd8) — C — === 2
BOR #xx:3, @ERd B 4 CA#xx:3 of @ERd24) — C — === 6
BOR #xx:3, @aa:8 B 4 C/A#xx:3 of @aa:8) —» C — === 6
BIOR |BIOR #xx:3, Rd B 2 C/~ (#xx:3 of Rd8) — C —|—|—=—17 2
BIOR #xx:3, @ERd | B 4 C/~ (#xx:3 of @ERd24) — C —|—|—=—12 6
BIOR #xx:3, @aa:8 B 4 C/— (#xx:3 of @aa:8) » C —|—=|—=]—|2 6
BXOR |BXOR #xx:3, Rd B 2 C®(#xx:3 of Rd8) — C —|—|—=]—|2 2
BXOR #xx:3, @ERd | B 4 Co(#xx:3 of @ERd24) — C —|—|=—12 6
BXOR #xx:3, @aa:8 | B 4 Co(#xx:3 of @aa:8) - C —|—|=—12 6
BIXOR [BIXOR #xx:3, Rd B 2 C® - (#xx:3 of Rd8) —» C —|—=|—=—|7 2
BIXOR #xx:3, @ERd | B 4 C® - (#xx:3 of @ERd24) — C —|—|—=—17 6
BIXOR #xx:3, @aa:8 | B 4 C® - (#xx:3 of @aa:8) - C — === 6
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Appendix

Appendix B 1/0O Port Block Diagrams

B.1 1/O Port Block Diagrams

RES goeslow in areset, and SBY goeslow in areset and in standby mode.

Internal data bus

| &= o
= oo 4

Pull-up MOS

—d
[Fon | IO
fen

IRQ
TRGV

é? ZXTA

Legend

PUCR: Port pull-up control register
PMR: Port mode register

PDR: Port data register

PCR: Port control register

FigureB.1 Port 1 Block Diagram (P17)
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