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Section2 CPU

2.1 Address Space and Memory Map

The address space of this LSl is 64 kbytes, which includes the program area and the data area.
Figures 2.1 show the memory map.

HD64F3664 HD6433660 HD6433661
(Flash memory version) (Mask ROM version) (Mask ROM version)
H-gggg Interrupt vector Hgggg Interrupt vector ﬂ-gggg Interrupt vector
H0034 [~~~ ""7777777] HO0034 [~~~ """ 7777777] HO0034 [~~~ """ 777777]
On-chip ROM
(8 kbytes) On-chip ROM
H'1FFF (12 kbytes)
: ' H2FFF
On-chip ROM : : : :
(32 kbytes) : ' : !
H7FFF : :
H Not used H : Not used : H Not used :
H'F780 . : : :
(1-kbyte work area : : : :
for flash memory E E H ,
programming) : : H H
H'FB7F | _On-chip RAM___| . :
H'FB80 (2 kbytes) . . . :
(1-kbyte user area) H'FDS8O [ ) H'FD8O | i
On-chip RAM On-chip RAM
(512 bytes) (512 bytes)
HFF7F HFF7F HFF7F
H'FF80 H'FF80 H'FF80
Internal 1/O register Internal 1/O register] Internal 1/O register|
H'FFFF HFFFF H'FFFF

Figure2.1 Memory Map (1)
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Section2 CPU

Free area

SP (ER7) —»]

Stack area

/\/

Figure2.4 Relationship between Stack Pointer and Stack Area

222 Program Counter (PC)

This 24-bit counter indicates the address of the next instruction the CPU will execute. The length
of al CPU instructionsis 2 bytes (one word), so the least significant PC bit isignored. (When an
instruction is fetched, the least significant PC bit is regarded as 0). The PC isinitialized when the
start address is |oaded by the vector address generated during reset exception-handling sequence.

223 Condition-Code Register (CCR)

This 8-hit register containsinternal CPU status information, including an interrupt mask bit (1) and
half-carry (H), negative (N), zero (Z2), overflow (V), and carry (C) flags. Thel hitisinitialized to 1
by reset exception-handling sequence, but other bits are not initialized.

Some instructions leave flag bits unchanged. Operations can be performed on the CCR bits by the
LDC, STC, ANDC, ORC, and XORC instructions. The N, Z, V, and C flags are used as branching
conditions for conditional branch (Bcc) instructions.

For the action of each instruction on the flag bits, see appendix A.1, Instruction List.
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Section2 CPU

232 Memory Data For mats

Figure 2.6 shows the data formats in memory. The H8/300H CPU can access word data and
longword datain memory, however word or longword data must begin at an even address. If an
attempt is made to access word or longword data at an odd address, an address error does not
occur, however the least significant bit of the addressis regarded as 0, so access begins the
preceding address. This also appliesto instruction fetches.

When ER7 (SP) is used as an address register to access the stack, the operand size should be word

or longword.

Data Type

1-bit data

Byte data

Word data

Longword data

Address

Address L

Address L

Address 2M
Address 2M+1

Address 2N
Address 2N+1
Address 2N+2

Address 2N+3

7

Data Format

/\/

0

706 |[5]4]3]2]1]0

MSBE

LSB

ELSB

\LSB]

Figure2.6 Memory Data Formats
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Section2 CPU

Table2.12 Effective Address Calculation (2)

No Addressing Mode and Instruction Format

Effective Address Calculation

Effective Address (EA)

5 Absolute address

@aa:8

23 87

| HFFFF |

abs |

23 16 15

| Sign extensionl

23

6 | Immediate

#xx:8/H#xx:16/#xx:32

op

IMM

Operand is immediate data.

Program-counter relative
@(d:8,PC) @(d:16,PC)

op

disp

23 0

| PC contents h

23

Memory indirect @ @aa:8

23 8 7 l 0
H'0000

Memory contents

23 16 15

—-| H'00 |

[Legend]

r,rm,m : Register field
op: Operation field
disp : Displacement
IMM : Immediate data
abs : Absolute address
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Section2 CPU

Example 2: The BSET instruction is executed for port 5.

P57 and P56 are input pins, with alow-level signal input at P57 and a high-level signal input at
P56. P55 to P50 are output pins and output low-level signals. An example to output a high-level
signal at P50 with aBSET instruction is shown below.

Prior to executing BSET
P57 P56 P55 P54 P53 P52 P51 P50
Input/output Input Input Output  Output  Output Output Output  Output
Pin state Low High Low Low Low Low Low Low
level level level level level level level level
PCR5 0 0 1 1 1 1 1 1
PDR5 1 0 0 0 0 0 0 0

BSET instruction executed

BSET #0, @DR5 The BSET instruction is executed for port 5.

After executing BSET

P57 P56 P55 P54 P53 P52 P51 P50
Input/output Input Input Output  Output  Output Output Output  Output
Pin state Low High Low Low Low Low Low High

level level level level level level level level
PCR5 0 0 1 1 1 1 1 1
PDR5 0 1 0 0 0 0 0 1

Description on operation
When the BSET instruction is executed, first the CPU reads port 5.

Since P57 and P56 are input pins, the CPU reads the pin states (low-level and high-level input).
P55 to P50 are output pins, so the CPU reads the value in PDRS. In this example PDR5 has a
value of H'80, but the value read by the CPU is H'40.

Next, the CPU sets bit 0 of the read datato 1, changing the PDR5 datato H'41.

Finally, the CPU writes H'41 to PDR5, completing execution of BSET.

Rev. 6.00 Mar. 24, 2006 Page 46 of 412
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Section 4 Address Break

When the address break is specified in the data read cycle

Register setting Program
* ABRKCR = H'A0 0258 NOP
* BAR = H'025A 025A NOP
*025C MOV.W @H'025A,R0
0260 NOP Underline indicates the address

0262 _NOP to be stacked.

MOV MOV NOP MOV NOP Next
instruc-  instruc-  instruc-  instruc- instruc-  instru-
tion 1 tion 2 tion tion tion ction Internal  Stack
prefetch prefetch prefetch execution prefetch prefetch processing save

¢ Juyuyyururrrrrrrururure

boeres TYo25C Y oask Y o260 X o25A Y o262 0264 X sp-2

Interrupt I
request

b -

Interrupt acceptance

Figure4.2 AddressBreak Interrupt Operation Example (2)
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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.

T VCL or VSS
X4

X2 Open

Figure5.10 Pin Connection when not Using Subclock

53 Prescalers

5.3.1 Prescaler S

Prescaler Sisa13-bit counter using the system clock (¢) 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 MAQ in
SYSCR2.

5.3.2 Prescaler W

Prescaler W is a 5-bit counter using a 32.768 kHz signal divided by 4 (¢,,/4) asits input 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,. Prescaler W can be reset by setting 1sin bits TMA3 and TMA2 of timer mode register
A (TMA).
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Section 9 /O Ports

9.1.5 Pin Functions
The correspondence between the register specification and the port functions is shown below.

e P171IRQ3/TRGV Pin

Register PMR1 PCR1
Bit Name IRQ3 PCR17 Pin Function
Setting value 0 0 P17 input pin
1 P17 output pin
1 X TRQ3 input/TRGV input pin
[Legend]
X: Don't care.

e PI16/IRQ2 Pin

Register PMR1 PCR1
Bit Name IRQ2 PCR16 Pin Function
Setting value 0 0 P16 input pin
1 P16 output pin
1 X IRQ2 input pin
[Legend]
X: Don't care.

e PI5RQI Pin

Register PMR1 PCR1
Bit Name IRQ1 PCR15 Pin Function
Setting value 0 0 P15 input pin
1 P15 output pin
1 X IRQT input pin
[Legend]
X: Don't care.
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Section 9 /O Ports

Port 7 has the following registers.

e Port control register 7 (PCR7)
o Port dataregister 7 (PDR7)

94.1 Port Control Register 7 (PCR7)

PCRY7 selects inputs/outputs in bit units for pins to be used as general 1/O ports of port 7.

Initial
Bit Bit Name Value R/W  Description
7 — — — Reserved
6 PCR76 0 w Setting a PCR7 bit to 1 makes the corresponding pin an
5 PCR75 0 w output port, while clearing the bit to 0 makes the pin an
input port. Note that the TCSRYV setting of the timer V
4 PCR74 0 w has priority for deciding input/output direction of the
P76/TMQV pin.
3 — — — Reserved
2 _ _ —
1 — — _
0 — — —

9.4.2 Port Data Register 7 (PDR7)

PDR7 isageneral /O port data register of port 7.

Initial
Bit Bit Name Value R/W  Description
7 — 1 — Reserved
This bit is always read as 1.
6 P76 0 R/W  PDRY7 stores output data for port 7 pins.
5 P75 0 R/W  PDR?7 is read while PCR?7 bits are set to 1, the value
4 P74 0 R/w Storedin PDR7 is read. If PDR7 is read while PCR7 bits
are cleared to 0, the pin states are read regardless of
the value stored in PDR7.
3 — 1 — Reserved
2 — 1 — These bits are always read as 1.
1 — 1 —
0 — 1 —
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Section 10 Timer A

Section 10 Timer A

Timer A isan 8-bit timer with interval timing and real-time clock time-base functions. The clock
time-base function is available when a 32.768kHz crystal oscillator is connected. Figure 10.1
shows a block diagram of timer A.

10.1 Features

e Timer A can be used as an interval timer or a clock time base.
e Aninterrupt is requested when the counter overflows.

e Any of eight clock signals can be output from pin TMOW: 32.768 kHz divided by 32, 16, 8, or
4 (1 kHz, 2kHz, 4 kHz, 8 kHz), or the system clock divided by 32, 16, 8, or 4.

Interval Timer:
o Choice of eight internal clock sources (¢/8192, $/4096, $/2048, $/512, $/256, ¢/128, ¢/32, $8)
Clock Time Base:

e Choice of four overflow periods (1 s, 0.5, 0.25 s, 31.25 ms) when timer A is used as a clock
time base (using a 32.768 kHz crystal oscillator).
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Section 14 Serial Communication Interface 3 (SCI3)

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 data from TDR to TSR.

2. After transferring data from TDR to TSR, the SCI3 setsthe TDRE flag to 1 and starts
transmission. If the TIE bit isset to 1 at thistime, a TXI interrupt request is generated.
Continuous transmission is possible because the TXI 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 hit.

4. If the TDREflag is 0, the dataistransferred from TDR to TSR, the stop bit is sent, and then
serial 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 SCR3 isset to 1 at thistime, a TEI
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|0 |po|D1 p7|o| 1 | o | Do| D1 D7 |oi | 1 1

data

| 1 frame 1 frame |

TDRE _|—|_‘ |

TEND I I I *l

LSI TXI interrupt TDRE flag TXI interrupt request generated TEl interrupt request
operation request cleared to 0 generated
User generated Data written

processing to TDR

Figure 14.5 Example SCI3 Operation in Transmission in Asynchronous Mode
(8-Bit Data, Parity, One Stop Bit)
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Section 15 °C Bus Interface (IIC)

S
Y

es

[ Clear IRIC in ICSR |

I Other processing ”

2]

Write BBSY =1, 3]
SCP = 0 (ICSR)

<ot
Y

I Write transmit data to ICDR I [8]

~L

[1] Wait for end of 1-byte transfer

[2] Determine whether SCL is low

[3] Issue restart condition instruction for transmission

[4] Determine whether start condition is generated or not

[5] Set transmit data (slave address + R/W)

Note: Program so that processing from [3] to [5]
is executed continuously.

Start condition
(retransmission)

scL o

SDA ACK

IRIC _,_l

L
[ ]

Data output

[2] Detemination of SCL = Low

[1] IRIC determination

¢ [5] ICDR write (next transmit data)

[4] IRIC determination

[3] (Restart) Start condition instruction issuance

Figure15.17 Flowchart and Timing of Start Condition Instruction | ssuance for

Retransmission
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Section 177 EEPROM

174  Operation

1741 EEPROM Interface

This LS| has amulti-chip structure with two internal chips of F-ZTAT™ HD64F3664 and 512-
byte EEPROM.

The EEPROM interface isthe 1°C bus interface. This|°C busis open to the outside, so the
communication with the external devices connected to the 1°C bus can be made.

17.4.2 BusFormat and Timing

The I°C bus format and the I°C bus timing follow section 15.4.1, I°C Bus Data Format. The bus
formats specific for the EEPROM are the following two.

1. The EEPROM addressis configured of two bytes, the write datais transferred in the order of
upper address and lower address from each MSB side.

2. Thewrite datais transmitted from the MSB side.

The bus format and bus timing of the EEPROM are shown in figure 17.2.

Start t)
condmon condl on

ACK| Data |ACK| Data |ACKD

WMN\AMM&AMAWMWMW

[Legend]
R/W: R/W code (0 is for a write and 1 is for a read),
ACK: acknowledge

Upper memory
address

lower memory
address

Slave address |RNV|ACKI

Figure17.2 EEPROM BusFormat and Bus Timing
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Section 177 EEPROM

Addresses in the page are incremented at each receipt of the write data and the write data can
be input up to 8 bytes. If the LSB 3 bits (A2 to A0) in the EEPROM address reach the last
address of the page, the address will roll over to the first address of the same page. When the
addressisrolled over, write data is received twice or more to the same address, however, the
last received datais valid. At the receipt of the stop condition, write data reception is
terminated and the write operation is entered.

The page write operation is shown in figure 17.4.

SAVAVAWS s a Wz Yo W\ 2Ws WaWa LiE il

o Upper memory lower memory N .
O Slave address }?lwlACKl address ACKI ™ ddress ACK| Write Data |ACK| Write Data |ACK|

Start Sto_g)
condition conditon

[Legend]
R/W: R/W code (0 is for a write and 1 is for a read),
ACK: acknowledge

Figure17.4 PageWrite Operation

1748 Acknowledge Polling

Acknowledge polling featureis used to show if the EEPROM isin an internally-timed write cycle
or not. Thisfeatureisinitiated by the input of the 8-bit slave address + R/W code following the
start condition during an internally-timed write cycle. Acknowledge polling will operate R/'W
code="0". The ninth acknowledgement judges if the EEPROM is an internally-timed write cycle
or not. Acknowledgement "1" shows the EEPROM isin ainternally-timed write cycle and
acknowledgement "0" shows the internally-timed write cycle has been completed. The
acknowledge polling starts to function after awrite dataisinput, i.e., when the stop condition is
input.
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Section 20 Electrical Characteristics

Power Supply Voltage and Operating Frequency Range

¢ (MHz) ¢ sus (kHz)
16.0 f-----------
16.384 | ---- | Geeososooosooa0es ]
10.0 f---- ! | \ '
8192 |---- e eSecooccoscmases }
1.0 f-men : 4.096 [ ----  EEEEEEE e ]
3.0 4.0 55 Vgc (V) 3.0 4.0 55 Vg (V)
o AVCC =3.3Vto55V . AVCC =33Vto55V
¢ Active mode ¢ Subactive mode
¢ Sleep mode ¢ Subsleep mode
(When MA2 = 0 in SYSCR2)
¢ (kHz)
2000 f-----------
1250 f---- !
78125 b ----
3.0 4.0 55 v (V)
i AVCC =33Vto55V
¢ Active mode
¢ Sleep mode
(When MA2 = 1 in SYSCR2)
Rev. 6.00 Mar. 24, 2006 Page 312 of 412
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Section 20 Electrical Characteristics

Values
Item Symbol Applicable Pins Test Condition Min Typ  Max Unit Notes
Output  V,, P10 to P12, Voe=40Vto55V V,-10 —  — v
high P14 to P17, . =15mA
voltage P20 to P22, OH 7
P50 to P55, ~ly=0.1mA V,-05 — —
P74 to P76,
P80 to P87,
P56, P57+ V,=40Vt055V V,-25 — — %
—loy =0.1mA
V,=30Vto40V Vi -20 —  —
gy =0.1mA
Output  V,, P10 to P12, V,,=40Vto55V — — 06 Vv
low P14 to P17
' lo. = 1.6 MA
voltage P20 to P22, o m
P50 to P57*, lo, =0.4 mA — — 0.4
P74 to P76,
P80 to P87 V,=40Vto55V — — 15 %
lo, = 20.0 MA
V,=40Vto55V — — 1.0
lo, = 10.0 mA
V,=40Vt055V — — 04
lo,=1.6 MA
lo, = 0.4 mA — — 04
SCL, SDA V.=40Vto55V — — 06 v
lo, =6.0 mA
lo, = 3.0 MA — — 04
Note: * P50 to P55 for H8/3664N
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Appendix

Appendix B 1/0 Port Block Diagrams

B.1  1/O Port Block

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

Internal data bus

: ‘
[Puce] E}
PUCR
Pull-up MOS
|PMR I o/

[
[o | —O—
A

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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Appendix

Appendix D Package Dimensions

The package dimensions that are shows in the Renesas Semiconductor Packages Data Book have
priority.

Unit: mm

12.0+0.2

0202008

|
x Qe
© oo
= H|H
g 8 Ee
- — [=]k=}
*
o
o
H
o
S Package Code FP-64E
EDE -
*Dimension including the plating thickness éIAJ c Conforms
Base material dimension Mass (reference value) 049

FigureD.1 FP-64E Package Dimensions
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