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Section2 CPU

HD64336057G
HD64336057
(Masked ROM version)
H'0000
H'0049 Interrupt vector
HOO4A |~~~ ""=""""~
On-chip ROM
(56 kbytes)
H'DFFF
. '
. '
. '
! Not used :
. '
' '
H'EC00
On-chip RAM
1 kbyte
H'EFFF (1 kbyte)
: Not used '

H'F600 -
HF77F | Internal l/O register

: Not used :
H'FB80
On-chip RAM

1 kbyte,
H'FF7F (1 koye)
H'FF80

Internal I/O register

H'FFFF

HD64336054G
HD64336054
(Masked ROM version)
H'0000
H'0049 | _ Interrupt vector __ |
H'004
On-chip ROM
(32 kbytes)
H7FFF
' '
' '
' '
' '
' '
' '
' Not used '
: :
H'ECO00
On-chip RAM
1 kbyte,
HEFFF (1 Koyte)
' Not used '

H'F6

H'F73g Internal 1/O register

Not used

H'FB80
On-chip RAM

1 kbyte,
H'FF7F (1 Koyte)
H'FF80

Internal I/O register

H'FFFF

HDFFF

H'EC00

HEFFF

H'F600
HF77F

H'FB80

HFF7F
H'FF80

HFFFF

HD64336037G
HD64336037
(Masked ROM version)

Interrupt vector

On-chip ROM
(56 kbytes)

Not used

On-chip RAM
(1 kbyte)

' Not used

Internal 1/O register

' Not used
'

On-chip RAM
(1 kbyte)

Internal I/O register

H'BFFF

H'EC00

HEFFF

H'F600
HF77F

H'FB80

HFF7F
H'FF80

HFFFF

HD64336036G
HD64336036
(Masked ROM version)

Interrupt vector

On-chip ROM
(48 kbytes)

Not used

On-chip RAM
(1 kbyte)

. Not used .

Internal 1/O register

'
' Not used :
'

On-chip RAM
(1 kbyte)

Internal I/O register

Figure2.1 Memory Map (2)
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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
| | ! ! ! | |

[ I I I I I I 1
e ULy L
boeres TYoa5C Y oase | o260 Y o025 X o2z Y o264 X sp-2

Interrupt I
request

—_— -]

Interrupt acceptance

Figure4.2 AddressBreak Interrupt Operation Example (2)
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Section 9 I/O Ports

e P22/TXD pin
Register PMR1 PCR2
Bit Name TXD PCR22 Pin Function
Setting Value 0 0 P22 input pin

1 P22 output pin

1 X TXD output pin

[Legend]
X: Don't care.
e P21/RXD pin
Register SCR3 PCR2
Bit Name RE PCR21 Pin Function
Setting Value 0 0 P21 input pin

1 P21 output pin

1 X RXD input pin
[Legend]
X: Don't care.
e P20/SCK3pin
Register SCR3 SMR PCR2
Bit Name CKE1l CKEO COM PCR20 Pin Function
Setting Value 0 0 0 0 P20 input pin
1 P20 output pin

0 1 X SCKS output pin

1 X X SCKS output pin

X X X SCKS input pin
[Legend]
X: Don't care.
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Section 9 /O Ports

9.7.2 Port Data Register 9 (PDR9)

PDR9 isageneral |/O port data register of port 9.

Initial
Bit Bit Name Value R/W Description
7 P97 0 R/W Stores output data for port 9 pins.
6 P96 0 R/W If PDR9 is read while PCR9 bits are set to 1, the value
5 P95 0 R/W stored in PDR9 are read. If PDR9 is read while PCR9 bits
are cleared to 0, the pin states are read regardless of the
4 P94 0 R/W value stored in PDR9.
3 P93 0 R/W
2 P92 0 R/W
1 P91 0 R/W
0 P90 0 R/W

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

e P97/HTXD pin

Register TCMR PCR9
Bit Name PMR97 PCR97 Pin Function
Setting Value 0 0 P97 input pin
1 P97 output pin
1 X HTXD output pin
[Legend]
X: Don't care.
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Section 11 Timer V

Internal clock —l

TCNTV input
clock | | (( (( | |
)] )

( ((
TONTV N -1 X :{ N (j(j X N+1

; T

TMCIV

((
_l )]
l(Exterr!aI clock (( | I_
input pin) \ )Y
TCNTV input
clock | |

(( (
TCNTV N-—1 YO N X 2(’ N+1
)) )

Figure11.3 Increment Timing with External Clock

TCNTV HFF X H'00

Overflow signal | |

\

OVF |

Figure11l.4 OVF Set Timing
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Section 12 Timer Z

Initial
Bit Bit Name Value R/W Description
0 IMIEA 0 R/W Input Capture/Compare Match Interrupt Enable A

0: Interrupt requests (IMIA) by IMFA flag are disabled
1: Interrupt requests (IMIA) by IMFA flag are enabled

12.3.13 PWM Mode Output Level Control Register (POCR)

POCR control the active level in PWM mode. Timer Z has two POCR registers, one for each

channel.
Initial
Bit Bit Name value R/W Description
7t03 — All 1 — Reserved
These bits are always read as 1.
2 POLD 0 R/W PWM Mode Output Level Control D
0: The output level of FTIOD is low-active
1: The output level of FTIOD is high-active
1 POLC 0 R/W PWM Mode Output Level Control C
0: The output level of FTIOC is low-active
1: The output level of FTIOC is high-active
0 POLB 0 R/W PWM Mode Output Level Control B

0: The output level of FTIOB is low-active
1: The output level of FTIOB is high-active
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Section 14

Serial Communication Interface 3 (SCI3)

(

Start transmission/reception )

No

Read TDRE flag in SSR

|

Yes

Write transmit data to TDR

No

Read OER flag in SSR

Read RDREF flag in SSR

e

Yes

Read receive data in RDR

|t

All data received?

[3]

Clear TE and RE bits in SCR to 0

<End>

[4]

( Error processing )

1

Read SSR and check that the TDRE
flag is set to 1, then write transmit
data to TDR.

When data is written to TDR, the
TDRE flag is automatically cleared to
0.

Read SSR and check that the RDRF
flag is set to 1, then read the receive
data in RDR.

When data is read from RDR, the
RDREF flag is automatically cleared to
0.

To continue serial transmission/
reception, before the MSB (bit 7) of
the current frame is received, finish
reading the RDRF flag, reading RDR.
Also, before the MSB (bit 7) of the
current frame is transmitted, read 1
from the TDRE flag to confirm that
writing is possible. Then write data to
TDR.

When data is written to TDR, the
TDRE flag is automatically cleared to
0. When data is read from RDR, the
RDRF flag is automatically cleared to
0.

If an overrun error occurs, read the
OER flag in SSR, and after
performing the appropriate error
processing, clear the OER flag to 0.
Transmission/reception cannot be
resumed if the OER flag is set to 1.
For overrun error processing, see
figure 14.13.

Figure14.14 Sample Flowchart of Simultaneous Serial Transmit and Receive Operations

(Clocked Synchronous M ode)
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Section 15 Controller Area Network for Tiny (TinyCAN)

Message 1 Message 2
HRXD Bus idle o
SOF Arbitration  |Control Data CRC | ACK | EOF Intermission SOF
Message 1 ' Message 2
HTXD Bus idle
SOF Arbitration  |Control Data CRC | ACK | EOF Intermission
MBn in TXPR n
1 3 [4] Clear MBn in TXPR and MBn in TXCR
MBn in TXCR ' I
MBhn in TXACK L I
H : i 7 [4] Set MBn in TXACK and EMPI in TCIRR1
EMPIinTCIRR1 | ! |)
MBn in ABACK

'

Transmission for message 1 cannot be cancelled by TXCR o l‘ Transmission for message 2

"1 1 cannot be cancelled by TXCR
.

'
-
-t

Internal arbitration for message 2 can be configurable ol
(Transmission settings can be changed by TXPR/TXCR) "1 1 Internal arbitration for message 3
can be configurable

-
il

L
[2] Set TXPR [3] Set MBn bit in TXCR immediately after internal arbitration
for message 1 has been determined [5] Internal arbitration for message 2
is determined

Figure15.7 Internal Arbitration at Transmission Caused by TXCR/TXPR Setting

Arbitration Lost during Message Transmission: If an arbitration loss on the CAN bus occurs,
the TinyCAN halts transmission, and starts message reception. If the DART bit for the
transmission-requested message is cleared to 0, on the completion of reception, the transmission-
requested message is retransmitted. However, if the DART bit isset to 1, it is not transmitted in
frame 2. Figures 15.8 to 15.10 show the timings of the arbitration loss on the CAN bus. Procedure
and operation are as follows.

1. Write data of atransmit message to MCn0O, MCn4 to MCn7, and MDnO to MDn7 [n=1t0 3]
before clearing the MBn bit in MBCR corresponding to the Mailbox of the transmit message to
O (initial setting).

2. Set the corresponding MBnN bit in TXPR to 1 (start condition issuance). Then, the start
condition is generated.

3. Theinternal arbitration for message 1 is determined and the transmit message is transferred to
the temporary buffer. After that, even if atransmit request cancellation is issued to the message
being transmitted by the DART or MBn hit in TXCR, message 1 is transmitted continuously
unless the TinyCAN detects an arbitration loss or error on the CAN bus.

Rev. 4.00 Mar. 15,2006 Page 329 of 556
RENESAS REJ09B0026-0400




Section 16 Synchronous Serial Communication Unit (SSU)

16.3.6 SSReceive Data Register (SSRDR)

SSRDR is an 8-hit register that stores received serial data. When the SSU has received one byte of
serial data, it transfers the received serial datafrom SSTRSR and the datais stored. After this,
SSTRSR isreceive-enabled. As SSTRSR and SSRDR function as a double buffer in thisway,
continuous receive operations are possible. SSRDR is aread-only register and cannot be written to
by the CPU. SSRDR isinitialized to H'00.

16.3.7 SSTransmit Data Register (SSTDR)

SSTDR isan 8-bit register that stores serial datafor transmission. SSTDR can be read or written
to by the CPU at all times. When the SSU detects that SSTRSR is empty, it transfers the transmit
datawritten in SSTDR to SSTRSR and starts seria transmission. If the next transmit data has
already been written to SSTDR during serial transmission, continuous serial transmission is
possible. SSTDR isinitialized to H'00.

1638  SSShift Register (SSTRSR)

SSTRSR is a shift register that transmits and receives serial data. When transmit datais transferred
from SSTDR to SSTRSR, bit 0in SSTDR istransferred to bit 0 in SSTRSR while the MLS hit in
SSMR is 0 (LSB-first transfer) and bit 7 in SSTDR is transferred to bit 0 in SSTRSR while the
MLSbitin SSMR is 1 (MSB-first transfer). SSTRSR cannot be directly accessed by the CPU.
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Section 18 A/D Converter

18.3.2 A/D Control/Status Register (ADCSR)

ADCSR consists of the control bits and conversion end status bits of the A/D converter.

Initial

Bit Bit Name Value R/W Description

7 ADF 0 R/W A/D End Flag
[Setting conditions]
e When A/D conversion ends in single mode
e When A/D conversion ends once on all the channels

selected in scan mode

[Clearing condition]
e When 0 is written after reading ADF =1

6 ADIE 0 R/W A/D Interrupt Enable
A/D conversion end interrupt request (ADI) is enabled by
ADF when this bit is set to 1

5 ADST 0 R/W A/D Start
Setting this bit to 1 starts A/D conversion. In single mode,
this bit is cleared to 0 automatically when conversion on
the specified channel is complete. In scan mode,
conversion continues sequentially on the specified
channels until this bit is cleared to 0 by software, a reset,
or a transition to standby mode.

4 SCAN 0 R/W Scan Mode
Selects single mode or scan mode as the A/D conversion
operating mode.
0: Single mode
1: Scan mode

3 CKS 0 R/W Clock Select

Selects the A/D conversions time.
0: Conversion time = 134 states (max.)
1: Conversion time = 70 states (max.)

Clear the ADST bit to 0 before switching the conversion
time.
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Section 21 List of Registers

Data
Abbre- Module Bus Access
Register Name viation Bit No Address Name Width  State
— — — HFFCE, — — —
H'FFCF
Port pull-up control register 1 PUCR1 H'FFDO I/O port
Port pull-up control register 5 PUCR5 H'FFD1 I/0O port
— — — H'FFD2, — — —
H'FFD3
Port data register 1 PDR1 H'FFD4 I/O port
Port data register 2 PDR2 H'FFD5 I/O port
— — — H'FFDS, — — —
H'FFD7
Port data register 5 PDR5 8 H'FFD8 I/O port 8 2
Port data register 6 PDR6 8 H'FFD9 I/O port 8 2
Port data register 7 PDR7 8 H'FFDA I/O port 8 2
Port data register 8 PDR8 8 H'FFDB I/O port 8 2
Port data register 9 PDR9 8 H'FFDC I/O port 8 2
Port data register B PDRB 8 H'FFDD I/O port 8 2
— — — HFFDE, — — —
H'FFDF
Port mode register 1 PMR1 8 H'FFEO I/Oport 8 2
Port mode register 5 PMR5 8 H'FFE1 1/0 port 8 2
Port mode register 3 PMR3 8 H'FFE2 I/O port 8 2
— — — H'FFE3 — — —
Port control register 1 PCR1 8 H'FFE4 1/O port 8 2
Port control register 2 PCR2 8 H'FFE5 1/0 port 8 2
— — — H'FFES, — — —
H'FFE7
Port control register 5 PCR5 8 H'FFE8 I/Oport 8 2
Port control register 6 PCR6 8 H'FFE9 1/0 port 8 2
Port control register 7 PCR7 8 H'FFEA 1/0 port 8 2
Port control register 8 PCR8 8 H'FFEB 1/0 port 8 2
Port control register 9 PCR9 8 H'FFEC 1/O port 8 2
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Section 21 List of Registers

Register

Abbreviation Reset Active Sleep Subactive Subsleep Standby Module

TMDR Initialized — — — — — Timer Z

TPMR Initialized — — — — —

TFCR Initialized — — — — —

TOER Initialized —_ — — — —

TOCR Initialized — — — — —

LVDCR Initialized — — — — — LvDC
(optional)*'

LVDSR Initialized — — — — —

SMR_2 Initialized — — Initialized Initialized Initialized SCI372*3

BRR_2 Initialized — — Initialized Initialized Initialized

SCR3_2 Initialized — — Initialized Initialized Initialized

TDR_2 Initialized - —_ Initialized Initialized Initialized

SSR_2 Initialized — — Initialized Initialized Initialized

RDR_2 Initialized — — Initialized Initialized Initialized

TMBH1 Initialized —_ —_ —_ —_ — Timer B1

TCB1 Initialized — — — — —

Tlb1 Initialized —_ —_ —_ —_ —

FLMCR1 Initialized — — Initialized Initialized Initialized ROM

FLMCR2 Initialized — — — — —

FLPWCR Initialized — — — — —

EBR1 Initialized — — Initialized Initialized Initialized

FENR Initialized — — — — —

TCRVO Initialized — — Initialized Initialized Initialized Timer V

TCSRV Initialized — —_ Initialized Initialized Initialized

TCORA Initialized — — Initialized Initialized Initialized

TCORB Initialized — — Initialized Initialized Initialized

TCNTV Initialized — — Initialized Initialized Initialized

TCRVA1 Initialized — — Initialized Initialized Initialized

SMR Initialized - —_ Initialized Initialized Initialized SCI3

BRR Initialized — — Initialized Initialized Initialized

SCR3 Initialized — —_ Initialized Initialized Initialized

TDR Initialized — —_ Initialized Initialized Initialized
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Appendix

Instruction Mnemonic

Instruction Branch Stack
Addr. Read Operation

Fetch
|

J K

Internal
Operation
N

Bcc

BLT d:8

BGT d:8

BLE d:8

BRA d:16(BT d:16)
BRN d:16(BF d:16)
BHI d:16

BLS d:16

BCC d:16(BHS d:16)
BCS d:16(BLO d:16)
BNE d:16

BEQ d:16

BVC d:16

BVS d:16

BPL d:16

BMI d:16

BGE d:16

BLT d:16

BGT d:16

BLE d:16

N DD DD DN NN DN NN NN NN NN N DN DN NN

L T o T R A e A A A e I \" T \° I \°]

BCLR

BCLR #xx:3, Rd
BCLR #xx:3, @ERd
BCLR #xx:3, @aa:8
BCLR Rn, Rd
BCLR Rn, @ERd
BCLR Rn, @aa:8

-

NN

BIAND

BIAND #xx:3, Rd
BIAND #xx:3, @ERd
BIAND #xx:3, @aa:8

BILD

BILD #xx:3, Rd
BILD #xx:3, @ERd
BILD #xx:3, @aa:8
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Appendix

Instruction Mnemonic

Instruction Branch Stack
Addr. Read Operation

Fetch
|

J K

Byte Data
Access
L

Word Data Internal
Access Operation
M N

MOV

MOV.B Rs, @aa:16
MOV.B Rs, @aa:24
MOV.W #xx:16, Rd
MOV.W Rs, Rd

MOV.W @ERs, Rd
MOV.W @(d:16,ERs), Rd
MOV.W @(d:24,ERs), Rd
MOV.W @ERs+, Rd
MOV.W @aa:16, Rd
MOV.W @aa:24, Rd
MOV.W Rs, @ERd
MOV.W Rs, @(d:16,ERd)
MOV.W Rs, @(d:24,ERd)

2
3
2

- 4

- W N = DN

S~ N

1
1

MOV

MOV.W Rs, @-ERd
MOV.W Rs, @aa:16
MOV.W Rs, @aa:24
MOV.L #xx:32, ERd
MOV.L ERs, ERd

MOV.L @ERs, ERd
MOV.L @(d:16,ERs), ERd
MOV.L @(d:24,ERs), ERd
MOV.L @ERs+, ERd
MOV.L @aa:16, ERd
MOV.L @aa:24, ERd
MOV.L ERs,@ERd
MOV.L ERs, @(d:16,ERd)
MOV.L ERs, @ (d:24,ERd)
MOV.L ERs, @-ERd
MOV.L ERs, @aa:16
MOV.L ERs, @aa:24

w w N =

e

NN DD NN NN DD NN DN NN

MOVFPE

MOVFPE @aa:16, Rd**

MOVTPE

MOVTPE Rs,@aa:16**

NN WO D O N A WD O WD
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Appendix

Internal data bus

A SBY
>
1
i
\V4

[Legend]
PMR : Port mode register
PCR : Port control register

FigureB.22 Port 9 Block Diagram (P94, P95)
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Appendix

SSI output control

SSl input control

SSINMOS open-

drain output control

SSI output

Internal data bus

[For |

—|PCR

PDR
|

S/

SSl input

[Legend]

PDR : Port data register
PCR : Port control register

Q ZXTA

FigureB.23 Port 9 Block Diagram (P93)
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Appendix

B.2 Port Statesin Each Operating State

Port Reset Sleep Subsleep Standby Subactive  Active

P17 to P14, High Retained Retained High Functioning Functioning

P12to P10  impedance impedance*

P24 to P20  High Retained Retained High Functioning Functioning
impedance impedance

P57 to P50  High Retained Retained High Functioning Functioning
impedance impedance*

P67 to P60  High Retained Retained High Functioning Functioning
impedance impedance

P76 to P74, High Retained Retained High Functioning Functioning

P72 to P70 impedance impedance

P87 to P85  High Retained Retained High Functioning Functioning
impedance impedance

P97 to P90  High Retained Retained High Functioning Functioning
impedance impedance

PB7 to PBO  High High High High High High
impedance impedance impedance impedance impedance impedance

Note: * High level output when the pull-up MOS is in on state.
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