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Bit Bit Name 
Initial 
Value R/W Description 

11 

10 

IRQ5SR 

IRQ5SF 

0 

0 

R/W 

R/W 

IRQ5 Sense Control Rise 
IRQ5 Sense Control Fall 

00: Interrupt request generated by low level of IRQ5 

01: Interrupt request generated at falling edge of IRQ5 

10: Interrupt request generated at rising edge of IRQ5 

11: Interrupt request generated at both falling and rising 

edges of IRQ5 

9 

8 

IRQ4SR 

IRQ4SF 

0 

0 

R/W 

R/W 

IRQ4 Sense Control Rise 
IRQ4 Sense Control Fall 

00: Interrupt request generated by low level of IRQ4 

01: Interrupt request generated at falling edge of IRQ4 

10: Interrupt request generated at rising edge of IRQ4 

11: Interrupt request generated at both falling and rising 

edges of IRQ4 

7 

6 

IRQ3SR 

IRQ3SF 

0 

0 

R/W 

R/W 

IRQ3 Sense Control Rise 
IRQ3 Sense Control Fall 

00: Interrupt request generated by low level of IRQ3 

01: Interrupt request generated at falling edge of IRQ3 

10: Interrupt request generated at rising edge of IRQ3 

11: Interrupt request generated at both falling and rising 

edges of IRQ3 

5 

4 

IRQ2SR 

IRQ2SF 

0 

0 

R/W 

R/W 

IRQ2 Sense Control Rise 
IRQ2 Sense Control Fall 

00: Interrupt request generated by low level of IRQ2 

01: Interrupt request generated at falling edge of IRQ2 

10: Interrupt request generated at rising edge of IRQ2 

11: Interrupt request generated at both falling and rising 

edges of IRQ2 
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Bit Bit Name 
Initial 
Value R/W Description 

15 

14 

13 

12 

11 

10 

9 

8 

CSXH7 

CSXH6 

CSXH5 

CSXH4 

CSXH3 

CSXH2 

CSXH1 

CSXH0 

0 

0 

0 

0 

0 

0 

0 

0 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

CS and Address Signal Assertion Period Control 1 

These bits specify whether or not the Th cycle is to be 
inserted (see figure 6.3). When an area for which bit 
CSXHn is set to 1 is accessed, one Th cycle, in which 
the CSn and address signals are asserted, is inserted 
before the normal access cycle. 

0: In access to area n, the CSn and address assertion 

period (Th) is not extended 

1: In access to area n, the CSn and address assertion 

period (Th) is extended 

(n = 7 to 0) 

7 

6 

5 

4 

3 

2 

1 

0 

CSXT7 

CSXT6 

CSXT5 

CSXT4 

CSXT3 

CSXT2 

CSXT1 

CSXT0 

0 

0 

0 

0 

0 

0 

0 

0 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

CS and Address Signal Assertion Period Control 2 

These bits specify whether or not the Tt cycle is to be 
inserted (see figure 6.3). When an area for which bit 
CSXTn is set to 1 is accessed, one Tt cycle, in which 
the CSn and address signals are retained, is inserted 
after the normal access cycle. 

0: In access to area n, the CSn and address assertion 

period (Tt) is not extended 

1: In access to area n, the CSn and address assertion 

period (Tt) is extended 

(n = 7 to 0) 

Note: * In burst ROM interface, the CSXTn settings are ignored during CPU read accesses. 
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6.10 Idle Cycle 

In this LSI, idle cycles can be inserted between the consecutive external accesses. By inserting the 
idle cycle, data conflicts between ROM read cycle whose output floating time is long and an 
access cycle from/to high-speed memory or I/O interface can be prevented. 

6.10.1 Operation 

When this LSI consecutively accesses external address space, it can insert an idle cycle between 
bus cycles in the following four cases. These conditions are determined by the sequence of read 
and write and previously accessed area. 

1. When read cycles of different areas in the external address space occur consecutively 

2. When an external write cycle occurs immediately after an external read cycle 

3. When an external read cycle occurs immediately after an external write cycle 

4. When an external access occurs immediately after a DMAC single address transfer (write 
cycle) 

 
Up to four idle cycles can be inserted under the conditions shown above. The number of idle 
cycles to be inserted should be specified to prevent data conflicts between the output data from a 
previously accessed device and data from a subsequently accessed device.  

Under conditions 1 and 2, which are the conditions to insert idle cycles after read, the number of 
idle cycles can be selected from setting A specified by bits IDLCA1 and IDLCA0 in IDLCR or 
setting B specified by bits IDLCB1 and IDLCB0 in IDLCR: Setting A can be selected from one to 
four cycles, and setting B can be selected from one or two to four cycles. Setting A or B can be 
specified for each area by setting bits IDLSEL7 to IDLSEL0 in IDLCR. Note that bits IDLSEL7 
to IDLSEL0 correspond to the previously accessed area of the consecutive accesses. 

The number of idle cycles to be inserted under conditions 3 and 4, which are conditions to insert 
idle cycles after write, can be determined by setting A as described above.  

After the reset release, IDLCR is initialized to four idle cycle insertion under all conditions 1 to 4 
shown above.  

Table 6.20 shows the correspondence between conditions 1 to 4 and number of idle cycles to be 
inserted for each area. Table 6.21 shows the correspondence between the number of idle cycles to 
be inserted specified by settings A and B, and number of cycles to be inserted. 
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6.11.3 Transition Timing 

Figure 6.43 shows the timing for transition to the bus released state. 

Bφ

Address bus

CSn

LHWR, LLWR

AS

Hi-Z

Hi-Z

[1] [2] [3] [4] [7] [5] [6][8]

Hi-Z

Hi-Z

Hi-Z

Hi-Z

RD

BREQ

BACK

BREQO

External space
access cycle CPU cycleExternal bus released state

Data bus

T1 T2

[1] A low level of the BREQ signal is sampled at the rising edge of the Bφ signal.
[2] The bus control signals are driven high at the end of the external space access cycle. It takes two cycles or 
 more after the low level of the BREQ signal is sampled.
[3] The BACK signal is driven low, releasing bus to the external bus master.
[4] The BREQ signal state sampling is continued in the external bus released state.
[5] A high level of the BREQ signal is sampled.
[6] The external bus released cycles are ended one cycle after the BREQ signal is driven high.
[7] When the external space is accessed by an internal bus master during external bus released while the BREQOE
 bit is set to 1, the BREQO signal goes low.
[8] Normally the BREQO signal goes high at the rising edge of the BACK signal.  

Figure 6.43   Bus Released State Transition Timing 
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The transfer direction is decided by the DIRS bit in DACR which specifies an external device with 
the DACK pin as the transfer source or destination. When DIRS = 0, data is transferred from an 
external memory (DSAR) to an external device with the DACK pin. When DIRS = 1, data is 
transferred from an external device with the DACK pin to an external memory (DDAR). The 
settings of registers which are not used as the transfer source or destination are ignored. 

The DACK signal output is enabled in single address mode by the DACKE bit in DMDR. The 
DACK signal is low active. 

The TEND signal output is enabled or disabled by the TENDE bit in DMDR. The TEND signal is 
output in one bus cycle. When an idle cycle is inserted before the bus cycle, the TEND signal is 
also output in the idle cycle. 

Figure 7.5 shows an example of timing charts in single address mode and figure 7.6 shows an 
example of operation in single address mode. 

LSI

Data flow

External
address
bus

External
data
bus

DMAC

DACK

DREQ

External
memory

External device
with DACK

 

Figure 7.4   Data Flow in Single Address Mode 
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7.5.2 Transfer Modes 

(1) Normal Transfer Mode 

In normal transfer mode, one data access size of data is transferred at a single transfer request. Up 
to 4 Gbytes can be specified as a total transfer size by DTCR. DBSR is ignored in normal transfer 
mode. 

The TEND signal is output only in the last DMA transfer. The DACK signal is output every time a 
transfer request is received and a transfer starts. 

Figure 7.7 shows an example of the signal timing in normal transfer mode and figure 7.8 shows 
the operation in normal transfer mode. 

Read Write Read Write

DMA transfer
cycle

Last DMA
transfer cycle

Bus cycle

Auto request transfer in dual address mode:

External request transfer in single address mode:

TEND

DMA DMA

DREQ

Bus cycle

DACK  

Figure 7.7   Example of Signal Timing in Normal Transfer Mode 
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Table 10.13 TIORH_0 

Description 

Bit 7 
IOB3 

Bit 6 
IOB2 

Bit 5 
IOB1 

Bit 4 
IOB0 

TGRB_0 
Function TIOCB0 Pin Function 

0 0 0 0 Output 
compare 
register 

Output disabled 

0 0 0 1 

0 0 1 0 

0 0 1 1 

0 1 0 0 

0 1 0 1 

0 1 1 0 

0 1 1 1 

1 0 0 0 

1 0 0 1 

1 0 1 x 

 Setting prohibited 

1 1 x x Input 
capture 
register 

Capture input source is channel 1/count clock  

Input capture at TCNT_1 count-up/count-down* 

[Legend] 

X: Don't care 

Note: When bits TPSC2 to TPSC0 in TCR_1 are set to B'000 and Pφ/1 is used as the TCNT_1 
count clock, this setting is invalid and input capture is not generated. 
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Channel Name Interrupt Source Interrupt Flag 
DTC 
Activation 

DMAC 
Activation 

4 TGI4A TGRA_4 input capture/compare match TGFA_4 O O 

 TGI4B TGRB_4 input capture/compare match TGFB_4 O  

 TCI4V TCNT_4 overflow TCFV_4   

 TCI4U TCNT_4 underflow TCFU_4   

5 TGI5A TGRA_5 input capture/compare match TGFA_5 O O 

 TGI5B TGRB_5 input capture/compare match TGFB_5 O  

 TCI5V TCNT_5 overflow TCFV_5   

 TCI5U TCNT_5 underflow TCFU_5   

[Legend] 

O : Possible 
 : Not possible 

Note: This table shows the initial state immediately after a reset. The relative channel priority 
levels can be changed by the interrupt controller. 

 

(1) Input Capture/Compare Match Interrupt 

An interrupt is requested if the TGIE bit in TIER is set to 1 when the TGF flag in TSR is set to 1 
by the occurrence of a TGR input capture/compare match on a channel. The interrupt request is 
cleared by clearing the TGF flag to 0. The TPU has 16 compare match interrupts, four each for 
channels 0 and 3, and two each for channels 1, 2, 4, and 5; and 14 input capture interrupts, four 
each for channels 0 and 3, and two each for channels 1, 4, and 5.  

(2) Overflow Interrupt 

An interrupt is requested if the TCIEV bit in TIER is set to 1 when the TCFV flag in TSR is set to 
1 by the occurrence of a TCNT overflow on a channel. The interrupt request is cleared by clearing 
the TCFV flag to 0. The TPU has six overflow interrupts, one for each channel. 

(3) Underflow Interrupt 

An interrupt is requested if the TCIEU bit in TIER is set to 1 when the TCFU flag in TSR is set to 
1 by the occurrence of a TCNT underflow on a channel. The interrupt request is cleared by 
clearing the TCFU flag to 0. The TPU has four underflow interrupts, one each for channels 1, 2, 4, 
and 5. 
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12.8 Usage Notes 

12.8.1 Notes on Setting Cycle 

If the compare match is selected for counter clear, TCNT is cleared at the last state in the cycle in 
which the values of TCNT and TCOR match. TCNT updates the counter value at this last state. 
Therefore, the counter frequency is obtained by the following formula. 

f = φ / (N + 1 )

f: Counter frequency
φ: Operating frequency
N: TCOR value  

12.8.2 Conflict between TCNT Write and Counter Clear 

If a counter clear signal is generated during the T2 state of a TCNT write cycle, the clear takes 
priority and the write is not performed as shown in figure 12.15. 

Pφ

Address TCNT address

Internal write signal

Counter clear signal

TCNT N H'00

T1 T2

TCNT write cycle by CPU

 

Figure 12.15   Conflict between TCNT Write and Clear 
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Section 14   Serial Communication Interface  
(SCI, IrDA, CRC) 

This LSI has six independent serial communication interface (SCI) channels. The SCI can handle 
both asynchronous and clocked synchronous serial communication. Asynchronous serial data 
communication can be carried out with standard asynchronous communication chips such as a 
Universal Asynchronous Receiver/Transmitter (UART) or Asynchronous Communication 
Interface Adapter (ACIA). A function is also provided for serial communication between 
processors (multiprocessor communication function). The SCI also supports the smart card (smart 
card) interface supporting ISO/IEC 7816-3 (Identification Card) as an extended asynchronous 
communication mode. SCI_5 enables transmitting and receiving IrDA communication waveform 
based on the IrDA Specifications version 1.0. This LSI incorporates the on-chip CRC (Cyclic 
Redundancy Check) computing unit that realizes high reliability of high-speed data transfer. Since 
the CRC computing unit is not connected to SCI, operation is executed by writing data to 
registers. 

Figure 14.1 shows a block diagram of the SCI_0 to SCI_4. Figure 14.2 shows a block diagram of 
the SCI_5 and SCI_6. 

14.1 Features 

• Choice of asynchronous or clocked synchronous serial communication mode 

• Full-duplex communication capability 

The transmitter and receiver are mutually independent, enabling transmission and reception to 
be executed simultaneously. Double-buffering is used in both the transmitter and the receiver, 
enabling continuous transmission and continuous reception of serial data. 

• On-chip baud rate generator allows any bit rate to be selected 

The external clock can be selected as a transfer clock source (except for the smart card 
interface). 

• Choice of LSB-first or MSB-first transfer (except in the case of asynchronous mode 7-bit data) 

• Four interrupt sources 

The interrupt sources are transmit-end, transmit-data-empty, receive-data-full, and receive 
error. The transmit-data-empty and receive-data-full interrupt sources can activate the DTC or 
DMAC. 

• Module stop mode can be set 
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15.3.22 Endpoint Stall Register (EPSTL) 

The bits in EPSTL are used to forcibly stall the endpoints on the application side. While a bit is set 
to 1, the corresponding endpoint returns a stall handshake to the host. The stall bit for endpoint 0 
is cleared automatically on reception of 8-byte command data for which decoding is performed by 
the function and the EP0 STL bit is cleared. When the SETUPTS flag in the IFR0 register is set to 
1, writing 1 to the EP0 STL bit is ignored. For detailed operation, see section 15.7, Stall 
Operations. 

Bit

Bit Name

Initial Value

R/W

7



0

R

6



0

R

5



0

R

4



0

R

3

EP3STL

0

R/W

2

EP2STL

0

R/W

1

EP1STL

0

R/W

0

EP0STL

0

R/W  
 

Bit Bit Name 
Initial 
Value R/W Description 

7 

6 

5 

4 

 

 

 

 

0 

0 

0 

0 

R 

R 

R 

R 

Reserved 

These bits are always read as 0. The write value 
should always be 0. 

3 EP3STL 0 R/W EP3 Stall 

When this bit is set to 1, endpoint 3 is placed in the 
stall state. 

2 EP2STL 0 R/W EP2 Stall 

When this bit is set to 1, endpoint 2 is placed in the 
stall state. 

1 EP1STL 0 R/W EP1 Stall 

When this bit is set to 1, endpoint 1 is placed in the 
stall state. 

0 EP0STL 0 R/W EP0 Stall 

When this bit is set to 1, endpoint 0 is placed in the 
stall state. 
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17.2 Input/Output Pins 

Table 17.1 shows the pin configuration of the A/D converter. 

Table 17.1 Pin Configuration 

Pin Name Symbol I/O Function 

Analog input pin 0 AN0 Input Analog inputs 

Analog input pin 1 AN1 Input  

Analog input pin 2 AN2 Input  

Analog input pin 3 AN3 Input  

Analog input pin 4 AN4 Input  

Analog input pin 5 AN5 Input  

Analog input pin 6 AN6 Input  

Analog input pin 7 AN7 Input  

A/D external trigger input pin ADTRG0 Input External trigger input for starting A/D conversion

Analog power supply pin AVCC Input Analog block power supply 

Analog ground pin AVSS Input Analog block ground 

Reference voltage pin Vref Input A/D conversion reference voltage 

 

17.3 Register Descriptions 

The A/D converter has the following registers.  

• A/D data register A (ADDRA) 

• A/D data register B (ADDRB) 

• A/D data register C (ADDRC) 

• A/D data register D (ADDRD)  

• A/D data register E (ADDRE) 

• A/D data register F (ADDRF) 

• A/D data register G (ADDRG) 

• A/D data register H (ADDRH) 

• A/D control/status register (ADCSR) 

• A/D control register (ADCR) 
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17.3.3 A/D Control Register (ADCR) 

ADCR enables A/D conversion to be started by an external trigger input. 

7

TRGS1

0

R/W

6

TRGS0

0

R/W

5

SCANE

0

R/W

4

SCANS

0

R/W

3

CKS1

0

R/W

2

CKS0

0

R/W

1



0

R

0



0

R

Bit

Bit Name

Initial Value

R/W  
 

Bit Bit Name 
Initial 
Value R/W Description 

7 

6 

TRGS1 

TRGS0 

0 

0 

R/W 

R/W 

Timer Trigger Select 1 and 0 

These bits select enabling or disabling of the start of A/D 
conversion by a trigger signal. 

00: A/D conversion start by external trigger is disabled  

01: A/D conversion start by external trigger from TPU is 

enabled 

10: A/D conversion start by external trigger from TMR is 

enabled 

11: A/D conversion start by the ADTRG0 pin is enabled* 

5 

4 

SCANE 

SCANS 

0 

0 

R/W 

R/W 

Scan Mode 

These bits select the A/D conversion operating mode. 

0X: Single mode 

10: Scan mode. A/D conversion is performed 

continuously for channels 1 to 4. 

11: Scan mode. A/D conversion is performed 

continuously for channels 1 to 8. 

3 

2 

CKS1 

CKS0 

0 

0 

R/W 

R/W 

Clock Select 1 and 0 

These bits set the A/D conversion time. Set bits CKS1 
and CKS0 only while A/D conversion is stopped (ADST = 
0). 

00: A/D conversion time = 530 states (max) 

01: A/D conversion time = 266 states (max) 

10: A/D conversion time = 134 states (max) 

11: A/D conversion time = 68 states (max) 
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18.3.2 D/A Control Register 01 (DACR01) 

DACR01 controls the operation of the D/A converter. 

7

DAOE1

0

R/W

6

DAOE0

0

R/W

5

DAE

0

R/W

4



1

R

3



1

R

2



1

R

1



1

R

0 



1

R

Bit

Bit Name

Initial Value

R/W  
 

Bit Bit Name 
Initial 
Value R/W Description 

7 DAOE1 0 R/W D/A Output Enable 1 

Controls D/A conversion and analog output. 

0: Analog output of channel 1 (DA1) is disabled 

1: D/A conversion of channel 1 is enabled. Analog output 
of channel 1 (DA1) is enabled. 

6 DAOE0 0 R/W D/A Output Enable 0 

Controls D/A conversion and analog output. 

0: Analog output of channel 0 (DA0) is disabled 

1: D/A conversion of channel 0 is enabled. Analog output 
of channel 0 (DA0) is enabled. 

5 DAE 0 R/W D/A Enable 

Used together with the DAOE0 and DAOE1 bits to control 
D/A conversion. When this bit is cleared to 0, D/A 
conversion is controlled independently for channels 0 and 
1. When this bit is set to 1, D/A conversion for channels 0 
and 1 is controlled together. 

Output of conversion results is always controlled by the 
DAOE0 and DAOE1 bits. For details, see Table 18.2, 
Control of D/A Conversion. 

4 to 0  All 1 R Reserved 

These are read-only bits and cannot be modified. 
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Register Name Abbreviation 
Number 
of Bits Address Module 

Data 
Width 

Access 
Cycles 
(Read/Write) 

DMA destination address register_3 DDAR_3 32 H'FFC64 DMAC_3 16 2Iφ/2Iφ 

DMA offset register_3 DOFR_3 32 H'FFC68 DMAC_3 16 2Iφ/2Iφ 

DMA transfer count register_3 DTCR_3 32 H'FFC6C DMAC_3 16 2Iφ/2Iφ 

DMA block size register_3 DBSR_3 32 H'FFC70 DMAC_3 16 2Iφ/2Iφ 

DMA mode control register_3 DMDR_3 32 H'FFC74 DMAC_3 16 2Iφ/2Iφ 

DMA address control register_3 DACR_3 32 H'FFC78 DMAC_3 16 2Iφ/2Iφ 

DMA module request select register_0 DMRSR_0 8 H'FFD20 DMAC_0 16 2Iφ/2Iφ 

DMA module request select register_1 DMRSR_1 8 H'FFD21 DMAC_1 16 2Iφ/2Iφ 

DMA module request select register_2 DMRSR_2 8 H'FFD22 DMAC_2 16 2Iφ/2Iφ 

DMA module request select register_3 DMRSR_3 8 H'FFD23 DMAC_3 16 2Iφ/2Iφ 

Interrupt priority register A IPRA 16 H'FFD40 INTC 16 2Iφ/3Iφ 

Interrupt priority register B IPRB 16 H'FFD42 INTC 16 2Iφ/3Iφ 

Interrupt priority register C IPRC 16 H'FFD44 INTC 16 2Iφ/3Iφ 

Interrupt priority register E IPRE 16 H'FFD48 INTC 16 2Iφ/3Iφ 

Interrupt priority register F IPRF 16 H'FFD4A INTC 16 2Iφ/3Iφ 

Interrupt priority register G IPRG 16 H'FFD4C INTC 16 2Iφ/3Iφ 

Interrupt priority register H IPRH 16 H'FFD4E INTC 16 2Iφ/3Iφ 

Interrupt priority register I IPRI 16 H'FFD50 INTC 16 2Iφ/3Iφ 

Interrupt priority register K IPRK 16 H'FFD54 INTC 16 2Iφ/3Iφ 

Interrupt priority register L IPRL 16 H'FFD56 INTC 16 2Iφ/3Iφ 

Interrupt priority register Q IPRQ 16 H'FFD60 INTC 16 2Iφ/3Iφ 

Interrupt priority register R IPRR 16 H'FFD62 INTC 16 2Iφ/3Iφ 

IRQ sense control register H ISCRH 16 H'FFD68 INTC 16 2Iφ/3Iφ 

IRQ sense control register L ISCRL 16 H'FFD6A INTC 16 2Iφ/3Iφ 

DTC vector base register DTCVBR 32 H'FFD80 BSC 16 2Iφ/3Iφ 

Bus width control register ABWCR 16 H'FFD84 BSC 16 2Iφ/3Iφ 

Access state control register ASTCR 16 H'FFD86 BSC 16 2Iφ/3Iφ 

Wait control register A WTCRA 16 H'FFD88 BSC 16 2Iφ/3Iφ 

Wait control register B WTCRB 16 H'FFD8A BSC 16 2Iφ/3Iφ 

Read strobe timing control register RDNCR 16 H'FFD8C BSC 16 2Iφ/3Iφ 

CS assertion period control register CSACR 16 H'FFD8E BSC 16 2Iφ/3Iφ 

Idle control register IDLCR 16 H'FFD90 BSC 16 2Iφ/3Iφ 

Bus control register1 BCR1 16 H'FFD92 BSC 16 2Iφ/3Iφ 

Bus control register2 BCR2 8 H'FFD94 BSC 16 2Iφ/3Iφ 

Endian control register ENDIANCR 8 H'FFD95 BSC 16 2Iφ/3Iφ 
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Register 
Abbreviation 

Bit 
31/23/15/7 

Bit 
30/22/14/6 

Bit 
29/21/13/5 

Bit 
28/20/12/4 

Bit 
27/19/11/3 

Bit 
26/18/10/2 

Bit 
25/17/9/1 

Bit 
24/16/8/0 Module 

IPRC — IPRC14 IPRC13 IPRC12 — IPRC10 IPRC9 IPRC8 INTC 

 — IPRC6 IPRC5 IPRC4 — IPRC2 IPRC1 IPRC0  

IPRE — — — — — IPRE10 IPRE9 IPRE8  

 — — — — — — — —  

IPRF — — — — — IPRF10 IPRF9 IPRF8  

 — IPRF6 IPRF5 IPRF4 — IPRF2 IPRF1 IPRF0  

IPRG — IPRG14 IPRG13 IPRG12 — IPRG10 IPRG9 IPRG8  

 — IPRG6 IPRG5 IPRG4 — IPRG2 IPRG1 IPRG0  

IPRH — IPRH14 IPRH13 IPRH12 — IPRH10 IPRH9 IPRH8  

 — IPRH6 IPRH5 IPRH4 — IPRH2 IPRH1 IPRH0  

IPRI — IPRI14 IPRI13 IPRI12 — IPRI10 IPRI9 IPRI8  

 — IPRI6 IPRI5 IPRI4 — IPRI2 IPRI1 IPRI0  

IPRK — IPRK14 IPRK13 IPRK12 — — — —  

 — IPRK6 IPRK5 IPRK4 — IPRK2 IPRK1 IPRK0  

IPRL — IPRL14 IPRL13 IPRL12 — — — —  

 — IPRL6 IPRL5 IPRL4 — — — —  

IPRQ — IPRQ14 IPRQ13 IPRQ12 — — — —  

 — IPRQ6 IPRQ5 IPRQ4 — IPRQ2 IPRQ1 IPRQ0  

IPRR — IPRR14 IPRR13 IPRR12 — IPRR10 IPRR9 IPRR8  

 — IPRR6 IPRR5 IPRR4 — IPRR2 IPRR1 IPRR0  

ISCRH — — — — — — — —  

 IRQ11SR IRQ11SF IRQ10SR IRQ10SF IRQ9SR IRQ9SF IRQ8SR IRQ8SF  

ISCRL IRQ7SR IRQ7SF IRQ6SR IRQ6SF IRQ5SR IRQ5SF IRQ4SR IRQ4SF  

 IRQ3SR IRQ3SF IRQ2SR IRQ2SF IRQ1SR IRQ1SF IRQ0SR IRQ0SF  

DTCVBR         BSC 

          

          

          

ABWCR ABWH7 ABWH6 ABWH5 ABWH4 ABWH3 ABWH2 ABWH1 ABWH0  

 ABWL7 ABWL6 ABWL5 ABWL4 ABWL3 ABWL2 ABWL1 ABWL0  

ASTCR AST7 AST6 AST5 AST4 AST3 AST2 AST1 AST0  

 — — — — — — — —  

WTCRA  — W72 W71 W70 — W62 W61 W60  

 — W52 W51 W50 — W42 W41 W40  

WTCRB — W32 W31 W30 — W22 W21 W20  

 — W12 W11 W10 — W02 W01 W00  
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Register 
Abbreviation 

Bit 
31/23/15/7 

Bit 
30/22/14/6 

Bit 
29/21/13/5 

Bit 
28/20/12/4 

Bit 
27/19/11/3 

Bit 
26/18/10/2 

Bit 
25/17/9/1 

Bit 
24/16/8/0 Module

TCR_4 — CCLR1 CCLR0 CKEG1 CKEG0 TPSC2 TPSC1 TPSC0 TPU_4 

TMDR_4 — — — — MD3 MD2 MD1 MD0  

TIOR_4 IOB3 IOB2 IOB1 IOB0 IOA3 IOA2 IOA1 IOA0  

TIER_4 TTGE — TCIEU TCIEV — — TGIEB TGIEA  

TSR_4 TCFD — TCFU TCFV — — TGFB TGFA  

TCNT_4          

          

TGRA_4          

          

TGRB_4          

          

TCR_5 — CCLR1 CCLR0 CKEG1 CKEG0 TPSC2 TPSC1 TPSC0 TPU_5 

TMDR_5 — — — — MD3 MD2 MD1 MD0  

TIOR_5 IOB3 IOB2 IOB1 IOB0 IOA3 IOA2 IOA1 IOA0  

TIER_5 TTGE — TCIEU TCIEV — — TGIEB TGIEA  

TSR_5 TCFD — TCFU TCFV — — TGFB TGFA  

TCNT_5          

          

TGRA_5          

          

TGRB_5          

          

DTCERA DTCEA15 DTCEA14 DTCEA13 DTCEA12 DTCEA11 DTCEA10 DTCEA9 DTCEA8 INTC 

 DTCEA7 DTCEA6 DTCEA5 DTCEA4 — — — —  

DTCERB DTCEB15 — DTCEB13 DTCEB12 DTCEB11 DTCEB10 DTCEB9 DTCEB8  

 DTCEB7 DTCEB6 DTCEB5 DTCEB4 DTCEB3 DTCEB2 DTCEB1 DTCEB0  

DTCERC DTCEC15 DTCEC14 DTCEC13 DTCEC12 DTCEC11 DTCEC10 DTCEC9 DTCEC8  

 DTCEC7 DTCEC6 DTCEC5 DTCEC4 DTCEC3 DTCEC2 — —  

DTCERD — — DTCED13 DTCED12 DTCED11 DTCED10 — —  

 — — DTCED5 DTCED4 DTCED3 DTCED2 DTCED1 DTCED0  

DTCERE — — DTCEE13 DTCEE12 — — — —  

 — — — — — — — —  

DTCERG — — — — DTCEG11 DTCEG10 — —  

 DTCEG7 DTCEG6 — — — — — —  

DTCERH DTCEH15 DTCEH14 — — — — — —  

 — — — — — — — —  
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C. Package Dimensions 

For the package dimensions, data in the Renesas IC Package General Catalog has priority. 

Package Code
JEDEC
JEITA
Mass (reference value)

TFP-120(TFP-120V*)
—
Conforms
0.5 g

*Dimension including the plating thickness
Base material dimension

16.0 ± 0.2

14

0.07

0.10
0.5 ± 0.1

16
.0

 ±
 0

.2

0.
4

0.
10

 ±
 0

.1
0

1.
20

 M
ax

*0
.1

7 
±

 0
.0

5

0˚ – 8˚

90 61

1 30

91

120 31

60

M
*0.17 ± 0.05

1.0

1.
001.2

0.15 ± 0.04
0.

15
 ±

 0
.0

4

Unit: mm

Note: * Pb-free version  

Figure C.1   Package Dimensions (TFP-120) 


