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16.3.6 I°C Bus Control
Register (ICCR)

644

Table amended

Initial

Bit Bit Name Value R/W Description

7 ICE 0 R/W  I’C Bus Interface Enable
When this bit is set to 1, the I°C bus interface module is
enabled to send/receive data and drive the bus since itis
connected to the SCL and SDA pins. ICMR and ICDR can be
accessed.
SCL and SDA output is disabled (and input to SCL and SDA is
enabled) when this bit is cleared to 0. SAR and SARX can be
accessed.

16.4.6 Slave Transmit
Operation

670

Description added

1. Initialize slave receive mode and wait for slave address
reception.
When making initial settings for slave receive mode, set
the ACKE bit in ICCR to 1. This is necessary in order to
enable reception of the acknowledge bit after entering
slave transmit mode.

Description amended

4. The master device drives SDA low at the 9th clock pulse,
and returns an acknowledge signal. When the value of
the ACKE bitin ICSR is 1, the acknowledge signal state
is stored in the ACKB bit, so the ACKB bit can be used to
determine whether the transfer operation was performed
successfully.

671

Description added

10. When the stop condition is detected, that is, when SDA
is changed from low to high when SCL is high, the
BBSY flag in ICCR is cleared to 0 and the STOP flag in
ICSR is set to 1. At the same time, the IRIC flag is set to
1. If the IRIC flag has been set, it is cleared to O.

To restart slave transmit mode operation, make the
initial settings once again.

16.6 Usage Notes

Table 16.7 I°C Bus Timing
(SCL and SDA Output)

677

Table amended

Item Symbol  Output Timing Unit  Notes

SCL output cycle time toeo 281, 10256t ns Figure 27.34
SCL output high pulse width tocro 05t ns

SCL output low pulse width too 05t ns
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Section 1 Overview
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Figure1.16 Pin Arrangement of H852227 Group
(FP-100A, FP-100AV: Top View, Only for HD6432227)
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Section 2 CPU

e Instruction Set
All instructions and addressing modes can be used.
e Exception Vector Table and Memory Indirect Branch Addresses

In advanced mode, the top area starting at H'00000000 is allocated to the exception vector
table in units of 32 bits. In each 32 bits, the upper 8 bits are ignored and a branch addressis
stored in the lower 24 bits (figure 2.3). For details of the exception vector table, see section 4,
Exception Handling.

H'00000000 Reserved
Reset exception vector
H'00000003
H'00000004 | _
H'00000007 |
H'00000008
[ Exception vector table
(Reserved for system use)
H'0000000B |
H'0000000C |
H'00000010 o Bﬁeﬁsgr\{eiq 7777777777777
Exception vector 1

~__—

Figure2.3 Exception Vector Table (Advanced M ode)

The memory indirect addressing mode (@@aa:8) employed in the IMP and JSR instructions
uses an 8-hit absolute address included in the instruction code to specify a memory operand
that contains a branch address. In advanced mode, the operand is a 32-bit longword operand,
providing a 32-bit branch address. The upper 8 hits of these 32 bitsis areserved areathat is
regarded as H'00. Branch addresses can be stored in the area from H'00000000 to H'000000FF.
Note that the first part of this range is also the exception vector table.
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Section 5 Interrupt Controller

TCR write cycle by CPU CMIA exception handling
- >t

Internal

address bus TCR address X

-l

Internal
write signal I
|

CMIEA , i

CMFA

CMIA
interrupt signal

Figure5.9 Contention between Interrupt Generation and Disabling

5.6.2 Instructionsthat Disable Interrupts

The instructions that disable interrupts are LDC, ANDC, ORC, and XORC. After any of these
instructions are executed, al interrupts including NMI are disabled and the next instruction is
always executed. When the | bit is set by one of these instructions, the new value becomesvalid
two states after execution of the instruction ends.

5.6.3 When Interruptsare Disabled
There are times when interrupt acceptance is disabled by the interrupt controller.

Theinterrupt controller disables interrupt acceptance for a 3-state period after the CPU has
updated the mask level with an LDC, ANDC, ORC, or XORC instruction.

5.6.4 Interrupts during Execution of EEPM OV Instruction
Interrupt operation differs between the EEPM OV .B instruction and the EEPMOV.W instruction.

With the EEPMQV .B instruction, an interrupt request (including NMI) issued during the transfer
is not accepted until the move is completed.
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Section 11 16-Bit Timer Pulse Unit (TPU)

Table11.14 TIOR_1

Description
Bit7 Bit6 Bit5 Bit4 TGRB_1
IOB3 10B2 |10B1 IOBO Function TIOCB1 Pin Function
0 0 0 0 Output Output disabled
1 compare Initial output is O output
register
0 output at compare match
1 0 Initial output is O output
1 output at compare match
1 Initial output is O output
Toggle output at compare match
1 0 Output disabled
Initial output is 1 output
0 output at compare match
1 0 Initial output is 1 output
1 output at compare match
1 Initial output is 1 output
Toggle output at compare match
1 0 0 0 Input Capture input source is TIOCB1 pin
?:g‘;itsutreer Input capture at rising edge
Capture input source is TIOCB1 pin
Input capture at falling edge
1 x Capture input source is TIOCBL1 pin
Input capture at both edges
1 x X TGRC_0 compare match/input capture
Input capture at generation of TGRC_0
compare match/input capture®
Legend: x: Don't care
Note: * Not available in the H8S/2227 Group.
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Section 11 16-Bit Timer Pulse Unit (TPU)

Input Capture Function: The TCNT value can be transferred to TGR on detection of the TIOC
pin input edge.

Rising edge, falling edge, or both edges can be selected as the detection edge. For channels 0, 1,
3*, and 4*, it is also possible to specify another channel’ s counter input clock or compare match
signal asthe input capture source.

Notes: When another channel’s counter input clock is used as the input capture input for channels
0 and 3, ¢/1 should not be selected as the counter input clock used for input capture input.
Input capture will not be generated if ¢/1 is selected.

* Not available in the H8S2227 Group.

1. Example of setting procedure for input capture operation
Figure 11.9 shows an example of the setting procedure for input capture operation.

. [1] Designate TGR as an input capture register by
Input selection )
means of TIOR, and select the input capture source

and input signal edge (rising edge, falling

edge, or both edges).

Select input capture input (1 [2] Setthe CST bitin TSTR to 1 to start the count

operation.

Start count [2]

l

<Input capture operation>

Figure11.9 Example of Setting Procedurefor Input Capture Operation

2. Example of input capture operation
Figure 11.10 shows an example of input capture operation.

In this example both rising and falling edges have been selected as the TIOCA pin input
capture input edge, falling edge has been selected as the TIOCB pin input capture input edge,
and counter clearing by TGRB input capture has been designated for TCNT.
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Section 11 16-Bit Timer Pulse Unit (TPU)

4. Phase counting mode 4

Figure 11.29 shows an example of phase counting mode 4 operation, and table 11.35
summarizesthe TCNT up/down-count conditions.

TCLKA (channels 1 and 5) X T T ; ;
TCLKC(channeIsZand4*)J ' I - | ! I - | ! I | ' I T I ' I T r

TCLKB (channels 1 and 5%) | i | i I I i I i
TCLKD (channels 2 and 4%) 1 h i !

TCNT value

Time

Note: * Not available in the H8S/2227 Group.

Figure11.29 Example of Phase Counting Mode 4 Operation

Table11.35 Up/Down-Count Conditionsin Phase Counting Mode 4

TCLKA (Channels 1 and 5%) TCLKB (Channels 1 and 5%)

TCLKC (Channels 2 and 4%) TCLKD (Channels 2 and 4%) Operation
High level 7y Up-count
Low level 1

2y Low level Don'’t care
Y High level

High level A Down-count
Low level 7y

2y High level Don'’t care
Y Low level

Legend:

k: Rising edge

¥ : Falling edge

Note: * Not available in the H8S/2227 Group.
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Section 11 16-Bit Timer Pulse Unit (TPU)

DTC/DMAC” DTC/DMAC*
read cycle write cycle
T T2 Ty T2

L LT
x Destination
Address X Source address address

Status flag |

Interrupt |
request
signal

Note: * Supported only by the H8S/2239 Group.

Figure11.44 Timing for StatusFlag Clearing by DTC/DMAC* Activation

Note: * Supported only by the H8S/2239 Group.
11.10 Usage Notes

11.10.1 Module Stop M ode Setting

TPU operation can be disabled or enabled using the module stop control register. The initial
setting is for TPU operation to be halted. Register accessis enabled by clearing module stop
mode. For details, refer to section 24, Power-Down Modes.

11.10.2 Input Clock Restrictions

Theinput clock pulse width must be at least 1.5 statesin the case of single-edge detection, and at
least 2.5 states in the case of both-edge detection. The TPU will not operate properly with a
narrower pulse width.

In phase counting mode, the phase difference and overlap between the two input clocks must be at
least 1.5 states, and the pulse width must be at least 2.5 states. Figure 11.45 shows the input clock
conditions in phase counting mode.
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Section 12 8-Bit Timers

12.35 Timer Control/Status Register (TCSR)
TCSR indicates status flags and controls compare-match output.
e TCSR O

Initial
Bit Bit Name Value R/W Description

7 CMFB 0 R/(W)*  Compare-Match Flag B

[Setting condition]

When TCNT = TCORB

[Clearing conditions]

¢ Read CMFB when CMFB = 1, then write 0 in
CMFB

e When DTC is activated by CMIB interrupt while
DISEL bit of MRB in DTC is 0 with the transfer
counter not being 0

*

6 CMFA 0 R/(W) Compare-Match Flag A

[Setting condition]

When TCNT = TCORA

[Clearing conditions]

¢ Read CMFA when CMFA =1, then write 0 in
CMFA

e When DTC is activated by CMIA interrupt while
DISEL bit of MRB in DTC is 0 with the transfer
counter not being 0

5 OVF 0 R/(W)*  Timer Overflow Flag
[Setting condition]
When TCNT overflows from H'FF to H'00
[Clearing condition]
Read OVF when OVF = 1, then write 0 in OVF

4 ADTE 0 R/W A/D Trigger Enable

Enables or disables A/D converter start requests by
compare-match A.

0: A/D converter start requests by compare-match A
are disabled

1: A/D converter start requests by compare-match A
are enabled
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Section 14 |EBus™ Controller (IEB) [H8S/2258 Group]

1435 |EBusMaster Unit Address Register 2 (IEAR2)

IEAR2 sets the upper 8 bits of the master unit address. |n master communications, this register
becomes the master address field value. In slave communications, this register is compared with
the received dave address field.

Bit  Bit Name Initial Value R/W Description

7 IAR11 0 R/W Upper 8 Bits of IEBus Master Unit Address

6 IAR10 0 R/W Set the upper 8 bits of the master unit address.
5 IAR9 0 R/W

4 IAR8 0 R/W

3 IAR7 0 R/W

2 IAR6 0 R/W

1 IAR5 0 R/W

0 IAR4 0 R/W

14.3.6 |EBus Slave Address Setting Register 1 (IESAL)

IESA1 setsthe lower 4 bits of the communications destination slave unit address. For slave
communications, it is not necessary to set thisregister.

Bit Bit Name Initial Value R/W Description

7 ISA3 0 R/W Lower 4 Bits of IEBus Slave Address

6 ISA2 0 R/W These bits set the lower 4 bits of the

5 ISA1 0 R/W communications destination slave unit address

4 ISAO 0 R/W

3to0 — AllO — Reserved
These bits are always read as 0 and cannot be
modified.
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Section 15 Serial Communication Interface (SCI)

( Stlart )

| Initialization |

( Start reception )

ORER =0 and No

PER =0

)

Error processing )

Read RDR and clear
RDRF flag in SSR to 0

All data received?

Yes

| Clear RE bitto 0 |

Figure 15.33 Example of Reception Processing Flow

15.7.8  Clock Output Control

When the GM bit in SMR is set to 1, the clock output level can be fixed with bits CKEO and
CKELin SCR. At thistime, the minimum clock pulse width can be made the specified width.
Figure 15.34 shows the timing for fixing the clock output level. In thisexample, GM isset to 1,
CKELliscleared to 0, and the CKEO bit is controlled.

CKEO

SCK —|

Specified pulse width Specified pulse width

Figure 15.34 Timing for Fixing Clock Output L evel
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Section 15 Serial Communication Interface (SCI)

15.10.7 Switching from SCK Pin Function to Port Pin Function

e Problem in Operation

When switching the SCK pin function to the output port function (high-level output) by
making the following settingswhile DDR =1, DR =1, C/A = 1, CKE1 =0, CKEO =0, and TE
= 1 (synchronous mode), low-level output occurs for one half-cycle.

1. End of serial datatransmission

2. TEbit=0
3. C/A bit=0... Switchover to port output
4. Occurrence of low-level output
! Half-cycle low-level output
. e
SCK/port I | I I_l
1. End of transmission ! 4. Low-level output
Data Bite X Bit7 | )
2TE=0 ! //
TE .
C/A |' 3.C/A=0
CKE1
CKEO

Figure 15.43 Operation when Switching from SCK Pin Function to Port Pin Function

e Sample Procedure for Avoiding Low-Level Output

As this sample procedure temporarily places the SCK pin in the input state, the SCK/port pin
should be pulled up beforehand with an external circuit.

With DDR =1, DR =1, C/A = 1, CKE1 = 0, CKEO = 0, and TE = 1, make the following
settings in the order shown.

End of serial datatransmission

TEhit=0

CKElbit=1

C/A bit = 0... Switchover to port output

CKElbhit=0

a bk~ w DR
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Section 26 List of Registers

Abbrevia- Data Bus Access
Register Name tion Bit No.  Address™* Module  Width State
1/0 address register_0A IOAR_OA 16 H'FEE4 DMAC 16 2
Execute transfer count register_OA ETCR_0A 16 H'FEE6  DMAC 16 2
Memory address register_OBH MAR_OBH 16 H'FEE8 DMAC 16 2
Memory address register_OBL MAR_OBL 16 H'FEEA DMAC 16 2
1/0 address eegister_0B IOAR_OB 16 H'FEEC DMAC 16 2
Execute transfer count register_ OB ETCR_0B 16 H'FEEE DMAC 16 2
Memory address register_1AH MAR_1AH 16 H'FEFO  DMAC 16 2
Memory address register_1AL MAR_1AL 16 H'FEF2 DMAC 16 2
1/0 address register_1A IOAR_1A 16 H'FEF4 DMAC 16 2
Execute transfer count register_1A ETCR1A 16 H'FEF6  DMAC 16 2
Memory address register_1BH MAR_1BH 16 H'FEF8 DMAC 16 2
Memory address register_1BL MAR_1BL 16 H'FEFA DMAC 16 2
1/0 address register_1B IOAR_1B 16 HFEFC DMAC 16 2
Execute transfer count register_1B ETCR_1B 16 H'FEFE DMAC 16 2
Port 1 data register P1DR 8 H'FF00 PORT 8 2
Port 3 data register P3DR 8 H'FF02 PORT 8 2
Port 7 data register P7DR 8 H'FF06 PORT 8 2
Port A data register PADR 8 H'FF09 PORT 8 2
Port B data register PBDR 8 H'FFOA  PORT 8 2
Port C data register PCDR 8 H'FFOB PORT 8 2
Port D data register PDDR 8 H'FFOC  PORT 8 2
Port E data register PEDR 8 HFFOD  PORT 8 2
Port F data register PFDR 8 H'FFOE  PORT 8 2
Port G data register PGDR 8 H'FFOF PORT 8 2
Timer control register_0 TCR_O 8 H'FF10 TPU O 8 2
Timer mode register_0 TMDR_O 8 H'FF11 TPU_ O 8 2
Timer 1/O control register H_0 TIORH 0 8 H'FF12 TPU O 8 2
Timer I/O control register L_0 TIORL_O 8 H'FF13 TPU_ O 8 2
Timer interrupt enable register 0 TIER_O 8 H'FF14 TPU O 8 2
Timer status register_0 TSR_0 8 H'FF15 TPU_ O 8 2
Timer counter_0 TCNT_O 16 H'FF16 TPU_O 16 2
Timer general register A_0 TGRA_O 16 H'FF18 TPU O 16 2
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Section 26 List of Registers

Register
Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 Module
IPRF — IPR6 IPR5 IPR4 — IPR2 IPR1 IPRO INT
IPRG — IPR6 IPR5 IPR4 — IPR2 IPR1 IPRO
IPRH — IPR6 IPR5 IPR4 — IPR2 IPR1 IPRO
IPRI — IPR6 IPR5 IPR4 — IPR2 IPR1 IPRO
IPRJ — IPR6 IPR5 IPR4 — IPR2 IPR1 IPRO
IPRK — IPR6 IPR5 IPR4 — IPR2 IPR1 IPRO
IPRL — IPR6 IPR5 IPR4 — IPR2 IPR1 IPRO
IPRO — IPR6 IPR5 IPR4 — IPR2 IPR1 IPRO
ABWCR ABW7 ABW6 ABW5 ABW4 ABW3 ABW2 ABW1 ABWO BSC
ASTCR AST7 AST6 AST5 AST4 AST3 AST2 AST1 ASTO
WCRH W71 W70 w61l W60 W51 W50 w41 W40
WCRL W31 W30 w21 W20 wii W10 wo1 W00
BCRH ICIS1 ICISO BRSTRM BRSTS1 BRSTS0O — — —
BCRL BRLE — — — — — — WAITE
RAMER — — — — RAMS RAM2 RAM1 RAMO FLASH
MAR_OA — — — — — — — — DMAC
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
I0AR_OA Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ETCR_OA Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
MAR_OB — — — — — — — —
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
I0OAR_0OB Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
ETCR_0OB Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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Section 27 Electrical Characteristics

SDAO
to SDA1

/)

SCLO
to SCL1

Note: * S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Retransmission start condition

Figure27.7 1°C BusInterface Input/Output Timing (Optional)
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Section 27 Electrical Characteristics

(3) BusTiming
Table 27.19 lists the bus timing.

Table 27.19 Bus Timing

Condition A (F-ZTAT version and masked ROM version):
V,.=27V1t036V,AV_ =27V 1036V,
V,=27Vt0AV_,V=AV =0V, ¢ =21016.0 MHz,
T, =-20°C to +75°C (regular specifications)

Condition B (Masked ROM version):V =22V t03.6 V,AV_ =22V t03.6V,
V,=22V1t0AV_,V=AV =0V, ¢ =2106.25 MHz,
T, =-20°C to +75°C (regular specifications),
T, =-40°C to +85°C (wide-range specifications)

Condition C (F-ZTAT version and masked ROM version):
V,.=30Vto36V,AV_=3.0V1t036V,
V,=30Vt0AV_,V =AV =0V, ¢ =10.0 MHz to
20.0 MHz, T, = 20°C to +75°C (regular specifications),
T, = 40°C to +85°C (wide-range specifications)

Condition A Condition B Condition C Test
Iltem Symbol  Min Max Min Max Min Max Unit Conditions
Address delay  t,, — 40 — 90 — 35 ns Figures
time 27.14t0
Address setup  t,¢ 05xt, — 05xt, — 05xt, — ns 27.18
time -42 -60 -35
Address ton 05xt, — 05xt, — 05xt, — ns
hold time -10 -30 -5
CS delay time  t, — 40 — 90 — 35 ns
AS delay time  t,q — 40 — 90 — 25 ns
RD delay time 1t — 40 — 90 — 25 ns
RD delay time 2 t.,, — 40 — 90 — 25 ns
Read data setup t. 30 — 50 — 15 — ns
time
Read data hold t_,, 0 — 0 — 0 — ns
time
Read data tacer — 10xt, — 10xt, — — ns
access time 1 -55 -90
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Section 27 Electrical Characteristics

(4) Timing of On-Chip Peripheral Modules

Table 27.33 shows the timing of on-chip peripheral modules, and table 27.34 shows the 1°C bus
timing.

Table 27.33 Timing of On-Chip Peripheral Modules

Condition A (F-ZTAT version): V,.=30Vto55V,AV_ =36V 1to55V,
V,=36V1t0AV_,V =AV =0V,
¢ =32.768 kHz, 2 MHz to 13.5 MHz,
T,=-20°C to +75°C (regular specifications),
T, =—-40°C to +85°C (wide-range specifications)

Condition B (Masked ROM version):V =27V t0 55V, AV =36V to55V,
V,=36VI0AV_,V =AV_ =0V,
¢ =32.768 kHz, 2 MHz to 13.5 MHz,
T, =-20°C to +75°C (regular specifications),
T, =—40°C to +85°C (wide-range specifications)

Conditions A, B

Iltem Symbol  Min Max Unit  Test Conditions

I/O port®  Output data delay time towo — 100 ns Figure 27.24
Input data setup time tors 50 —
Input data hold time torn 50 —

TPU Timer output delay time toco — 100 ns Figure 27.25
Timer input setup time tres 40 —
Timer clock input setup time treks 40 — ns Figure 27.26
Timer clock  Single edge | S 15 — e
pulse width Both edges e 25 —

TMR Timer output delay time t o0 — 100 ns Figure 27.27
Timer reset input setup time trms 50 — ns Figure 27.29
Timer clock input setup time tres 50 — ns Figure 27.28
Timer clock  Single edge | - 15 — e
pulse width Both edges [ — 25 —
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