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Important Notices

Make sure to read read this chapter before using the product.

1 Serial bus interface

There are restrictions on the use of 12C bus mode when the multi-master function is used.

1.1 Description

When the multi-master function is used in 12C bus mode, if these masters start the communications simulta-
neously, the following phenomena may occur:

1. Communications may be locked up.
2. SCL pulse widths shorten; therefore these pulses may not satisfy 12C Specifications.

1.2 Condition

These phenomena occur only when the multi-master function is used in 12C bus mode. If a single master is
used, these phenomena do not occur.

1.3 Workaround

There is no workaround for these phenomena. Perform recovery process by software.

1.4 How to Recover from These Phenomena

Perform recovery process by software.

By using a timer, add timeout process to check whether communication is in a lock-up state.

An example of recovery process:

1. Start a timer count synchronously with start of the transmission.

If a serial interface interrupt (INTSBIX) does not occur in a certain period, the MCU determines the
timeout.

3. Ifthe MCU determines the timeout, communications may be locked up. Perform software reset on the
serial bus interface circuit. This circuit is initialized to release communication from the lock up state.
4. Resend transmission data.

Mostly, Process 1 to 4 are enough to recovery; however if the multiple products are connected to the same
bus line, add a delay time between each product's recovery process before Process 4 (resending data) is per-

formed. This delay makes a time difference between each master; therefore bus collision can be avoided when
the data is sent again.
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Example: Recovery process after a timeout is detected.
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Introduction: Notes on the description of SFR (Special Function Register) under this specifica-
tion

An SFR (Special Function Register) is a control register for periperal circuits (IP).

The SFR addressses of IPs are described in the chapter on memory map, and the details of SFR are given in
the chapter of each IP.

Definition of SFR used in this specification is in accordance with the following rules.

a. SFR table of each IP as an example
SFR tables in each chapter of IP provides register names, addresses and brief descriptions.

+ All registers have a 32-bit unique address and the addresses of the registers are defined as follows,
with some exceptions: "Base address + (Unique) address"

Base Address = 0x0000_0000

Register name Address(Base+)

Control register SAMCR 0x0004

0x000C

Note: SAMCR register address is 32 bits wide from the address 0x0000_0004 (Base Address(0x00000000) +
unique address (0x0004)).

Note: The register shown above is an example for explanation purpose and not for demonstration purpose.
This register does not exist in this microcontroller.

b. SFR(register)
Each register basically consists of a 32-bit register (some exceptions).

+  The description of each register provides bits, bit symbols, types, initial values after reset and func-
tions.
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1.2.2 SAMCR(Control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - MODE
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol MODE TDATA
After reset 0 0 0 1 0 0 0 0

Bit Bit Symbol Type Function
31-10 - R "0" can be read.
9-7 MODE[2:0] R/W Operation mode settings
000 : Sample mode 0
001 : Sample mode 1
010 : Sample mode 2
011 : Sample mode 3
The settings other than those above: Reserved
6-0 TDATA[6:0] w Transmitted data

Note: The Type is divided into three as shown below.

R/ W READ WRITE
R READ
w WRITE

c. Data descriptopn
Meanings of symbols used in the SFR description are as shown below.
x:channel numbers/ports
n,m:bit numbers
d. Register descriptoption

Registers are described as shown below.
+  Register name <Bit Symbol>

Exmaple: SAMCR<MODE>="000" or SAMCR<MODE[2:0]>="000"

<MODE[2:0]> indicates bit 2 to bit 0 in bit symbol mode (3bit width).
+  Register name [Bit]

Example: SAMCR[9:7]="000"
It indicates bit 9 to bit 7 of the register SAMCR (32 bit width).
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TOSHIBA TMPM362F10FG

TMPM362F10FG

The TMPM362F10FG is a 32-bit RISC microprocessor series with an ARM Cortex-M3 microprocessor core.

ROM
Product name RAM Package
(FLASH)
TMPM362F10FG 1024 Kbyte 64 Kbyte P-LQFP144-2020-0.50E

Features of the TMPM362F10FG are as follows :

1.1 Features

1. ARM Cortex-M3 microprocessor core
a. Improved code efficiency has been realized through the use of Thumb-2 instruction.

+ New 16-bit Thumb instructions for improved program flow
* New 32-bit Thumb instructions for improved performance

+ New Thumb mixed 16- / 32-bit instruction set can produce faster, more efficient code.
b. Both high performance and low power consumption have been achieved.

[High performance]

* Both high performance and low power consumption have been achieved.

+ Division takes between 2 and 12 cycles depending on dividend and devisor
[Low Power consumption]

* Optimized design using a low power consumption library

+ Standby function that stops the operation of the micro controller core
c. High-speed interrupt response suitable for real-time control

* An interruptible long instruction

+ Stack push automatically handled by hardware

2. On Chip program memory and data memory
On chip RAM : 64Kbyte
On chip Flash ROM : 1024Kbyte

3. Static memory controller (SMC)
Up to 16Mbytes access area (Program / Data)
External data bus (Separate bus / Multiplex bus) : 16-bit data bus width
Chip select / Wait controller : 4 channels

4. DMA controller (DMAC) : 2 channels
Transfer can support on chip Memory / Peripheral /O / External memory
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1.1

Features TMPM362F10FG

5. 16-bit timer / event counter (TMRB) : 16 channels
16-bit interval timer mode
16-bit event counter mode
16-bit PPG output (4channel timer can start synchronously)
Input capture function

6. Watchdog timer (WDT) : 1 channel

Watchdog timer generates a reset or a non-maskable interrupt (NMI).

7. Serial channnel (SIO/UART) : 12 channels
Either UART mode or I/O interface can be selected (4byte FIFO equipped)

8. Serial bus interface (I2C/SIO) : 5 channels

Either I12C bus mode or synchronous 8-bit SIO mode can be selected.

9. Synchronous serial port (SSP) : 1 channel
Communication protocol that includes SPI: 3 types (SPI/SSI/Microwire)
Baud rate: Master mode: 16Mbps (max.), Slave mode: 5.3Mbps (max.)

10. CEC function (CEC) : 1 channel

Transmision and reception per 1 byte

11. Remote control signal preprocessor (RMC) : 2 channels

Can receive up to 72bit data at a time

12. 10-bit AD converter (ADC) : 16 channels
Start up with 16-bit timer
Fixed channel / scan mode
Single / repeat mode
AD monitoring 2 channels
Conversion time 1.15 psec (@ fsys = 40 MHz)

13. Key-on wake-up (KWUP) : 4 channels
Dynamic pull-up

14. Real time clock (RTC) : 1channel
Clock (hour, minute and second)
Calendar (month, week, date and leap year)
Alarm (Alarm output)
Alarm interrupt

15. BACKUP module (BUPMD)

Low power consumption can be realized by shutdown the power supply except specific part.
- BACKUP RAM : 8KB
- Port keep (Keep port status when BACKUP mode is set)
- CEC Function
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

- Remote control signal preprocessor function
- Key-on wake-up function

- Real time clock function

Interrupt source
Internal 80 factors : The order of precedence can be set over 7 levels.

(execpt the watchdog timer interrupt)
External 16 factors : The order of precedence can be set over 7 levels.

Non-maskable interrupt (NMI)
Non-maskable interrupt (NMI) is generated by a watchdog timer or a NMI pin.

Input / output ports (PORT) : 120 pins
1/O pin : 104 pins
Input pin : 16 pins

Low power consumption mode

IDLE2, IDLE1, SLEEP, STOP, SLOW, BACKUP (BACKUP SLEEP, BACKUP STOP)

Clock generator (CG)
On chip PLL (Quadrupled or octuple can be selected.)
Clock gear function : The high-speed clock can be divided into 1/1, 1/2, 1/4 or 1/8.

Endian

Little endian

Debug interface

SWD / SWV / TRACE (DATA 4bit)
Maximum operating frequency : 64MHz

Operating voltage range

2.7 V to 3.6 V (with on-chip regulator)

Temperature range
-20 degrees to 85 degrees (except Flash writing / erasing)
0 degrees to 70 degrees (during Flash writing / erasing)

Package
P-LQFP144-2020-0.50E (20 mm x 20 mm, 0.5 mm pitch)
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1.2 Block Diagram

TMPM362F10FG

1.2 Block Diagram

Cortex-M3

DMA

NVIC Controller

1

I I

AHB Lite Bus Matrix

="\
FLASH (1MB) | <> [ ]
| CG |
RAM (56KB) > | PORT |
Backup RAM | |[€—> -— | WDT |
(8KB) > | RTC |
p
_— % | «—> | 16bit Timer (16¢h) |
SME e 5 SIO/UART
= 2| | (abyte FIFO) (12ch)
& <
S <«<—> | 12C/SIO (5ch) |
<—> | 10bit ADC (16ch) |
BOOT ROM |<«—> > | CEC |
<«<—> | RMC(2ch) |
| KWUP |
«—>{ AHB to APB Bridge |
~ L. |
Figure 1-1 TMPM362F10FG Block Diagram
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TOSHIBA

1.3 Pin layout (Top view)

Figure 1-2 shows the pin layout of TMPM362F10FG.
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Figure 1-2 Pin Layout (LQFP144)
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1.4 Pin names and Functions TMPM362F10FG

1.4 Pin names and Functions

Table 1-1 sort input and output pins of TMPM362F10FG by pin or port.

Table 1-1 Pin Names and Functions Sorted by Pin (1/10)

Pin Input / .
Type No. PIn Name Output Function
. PK6 Input Input port
Function 1
AIN14 Input Analog input
. PK7 Input Input port
Function 2 .
AIN15 Input Analog input
GND pin for AD converter
PS 3 AVSS - . .
(note) AVSS must be connected to GND even if the AD converter is not used.
Power supply pin for AD converter
PS 4 VREFH - . .
(note) VREFH must be connected to power supply even if AD converter is not used.
. [ Reset input pin
Function 5 RESET Input ] L
(note) With a pull-up and a noise filter (about 30 ns (typ.))
Mode pin
Control 6 MODE Input .
(note) MODE pin must be connected to GND.
PLO /0 1/0 port
Function 7 SDA0/SO0 /0 Data in 12C mode / Data in SIO mode
TBOOUT Output 16-bit timer / event counter output
PL1 110 1/0 port
Function 8 SCLO0/SI0 /0 Clock in 12C mode / Data in SIO mode
TB1OUT Output 16-bit timer / event counter output
PL2 110 1/0 port
Function 9 SCKO0 /0 Clock in SIO mode
TB20OUT Output 16-bit timer / event counter output
PL3 1/0 1/0 port
Function 10 INTO Input External interrupt pin
TB3OUT Output 16-bit timer / event counter output
PL4 /0 1/0 port
Function 1 TXD1 Output Serial channel sending serial data
TB4OUT Output 16-bit timer / event counter output
PL5 /0 1/0 port
Function 12 RXD1 Input Serial channel receiving serial data
TB50UT Output 16-bit timer / event counter output
PL6 /0 1/0 port
. SCLK1 /0 Serial channel clock pin
Function 13
TB6OUT Output 16-bit timer / event counter output
CTS1 Input Serial channel handshake input pin
PL7 /0 1/0 port
Function 14 INT1 Input External interrupt pin
TB70UT Output 16-bit timer / event counter output
PS 15 DVSS - GND pin
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Table 1-1 Pin Names and Functions Sorted by Pin (2/10)

Pin Input / .
Type No. PIn Name Output Function
PMO /0 1/0 port
. SCLK2 /0 Serial channel clock pin
Function 16
TB1INO Input Inputting the 16-bit timer / event countercapture trigger
CTS2 Input Serial channel handshake input pin
PM1 /0 1/0 port
Function 17 TXD2 Output Serial channel sending serial data
TB1IN1 Input Inputting the 16-bit timer / event countercapture trigger
PM2 /10 1/0 port
Function 18 RXD2 Input Serial channel receiving serial data
ALARM Output Alarm output
PM3 /0 1/0 port
Function 19 INT2 Input External interrupt pin
TB30OUT Output 16-bit timer / event counter output
PM4 /0 1/0 port
Function 20 SCLK3 110 Serial channel clock pin
CTS3 Input Serial channel handshake input pin
PM5 lfe} 1/0 port
Function 21 . . .
TXD3 Output Serial channel sending serial data
. PM6 /10 1/0 port
Function 22 . - .
RXD3 Input Serial channel receiving serial data
. PM7 1/0 1/0 port
Function 23 . .
INT3 Input External interrupt pin
. PNO /0 1/0 port
Function 24 . . .
TXD4 Output Serial channel sending serial data
PN1 110 1/0 port
Function 25 . . X
RXD4 Input Serial channel receiving serial data
PN2 110 1/0 port
. SCLK4 /0 Serial channel clock pin
Function 26 i o .
TB2INO Input Inputting the 16-bit timer / event countercapture trigger
CTS4 Input Serial channel handshake input pin
PN3 /10 1/0 port
. INT4 Input External interrupt pin
Function 27 i o .
TB2IN1 Input Inputting the 16-bit timer / event countercapture trigger
RMCO Input Inputting signal to remote controller
. PN4 /0 1/0 port
Function 28 . . i
TXD5 Output Serial channel sending serial data
. PN5 110 1/0 port
Function 29 . . X
RXD5 Input Serial channel receiving serial data
PN6 /0 1/0 port
. SCLK5 110 Serial channel clock pin
Function 30 . o .
TBFINO Input Inputting the 16-bit timer / event countercapture trigger
CTS5 Input Serial channel handshake input pin
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TMPM362F10FG

Table 1-1 Pin Names and Functions Sorted by Pin (3/10)

Pin Input / .
Type No. PIn Name Output Function
PN7 /0 1/0 port
. INT8 Input External interrupt pin
Function 31 . o .
TBFIN1 Input Inputting the 16-bit timer / event countercapture trigger
RMC1 Input Inputting signal to remote controller
POO /0 1/0 port
Function 32 TXD6 Output Serial channel sending serial data
TB8OUT Output 16-bit timer / event counter output
PO1 /10 1/0 port
Function 33 RXD6 Input Serial channel receiving serial data
TBOOUT Output 16-bit timer / event counter output
PO2 /0 1/0 port
. SCLK6 /0 Serial channel clock pin
Function 34
TBAOUT Output 16-bit timer / event counter output
CTS6 Input Serial channel handshake input pin
PO3 110 1/0 port
Function 35 INT9 Input External interrupt pin
TBBOUT Output 16-bit timer / event counter output
PO4 /10 1/0 port
Function 36 TXD7 Output Serial channel sending serial data
TBCOUT Output 16-bit timer / event counter output
PO5 /0 1/0 port
Function 37 RXD7 Input Serial channel receiving serial data
TBDOUT Output 16-bit timer / event counter output
PO6 /0 1/0 port
. SCLK7 110 Serial channel clock pin
Function 38 -
TBEOUT Output 16-bit timer / event counter output
CTS7 Input Serial channel handshake input pin
PO7 /10 1/0 port
Function 39 INTA Input External interrupt pin
TBFOUT Output 16-bit timer / event counter output
PPO 110 1/0 port
Function 40 _
CS2 Output Chip select pin
Function 41 PP1 110 1/0 port
PP2 /0 1/0 port
Function 42 BLSO Output Byte lane pin
SPDO Output SSP data output pin
PP3 /10 1/0 port
Function 43 BLS1 Output Byte lane pin
SPDI Input SSP data input pin
PP4 /0 1/0 port
Function 44 WE Output Write strobe pin
SPCLK 110 SSP clock pin
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Table 1-1 Pin Names and Functions Sorted by Pin (4/10)

Pin Input / .
Type No. PIn Name Output Function
PP5 /0 1/0 port
Function 45 OE Output Output enable pin
SPFSS 110 SSP frame / slave select pin
. PP6 /0 1/0 port
Function 46 —
ALE Output Address latch enable pin
PS 47 DVDD3B - Power supply pin
PS 48 DVSS - GND pin
PAO lfe} 1/0 port
Function 49 DO 110 data bus
ADO /0 Address and data bus
PA1 lfe} 1/0 port
Function 50 D1 110 data bus
AD1 110 Address and data bus
PA2 110 1/0 port
Function 51 D2 110 data bus
AD2 110 Address and data bus
PA3 /0 1/0 port
Function 52 D3 /0 data bus
AD3 110 Address and data bus
PA4 /10 1/0 port
Function 53 D4 /0 data bus
AD4 110 Address and data bus
PA5 /0 1/0 port
Function 54 D5 /10 data bus
AD5 /0 Address and data bus
PA6 1/0 1/0 port
Function 55 D6 /0 data bus
ADG6 /0 Address and data bus
PA7 /0 1/0 port
Function 56 D7 /0 data bus
AD7 110 Address and data bus
PBO /0 1/0 port
Function 57 D8 /0 data bus
AD8 /0 Address and data bus
PB1 /0 1/0 port
Function 58 D9 /0 data bus
AD9 /0 Address and data bus
PB2 /0 1/0 port
Function 59 D10 /0 data bus
AD10 /0 Address and data bus
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1.4 Pin names and Functions

TMPM362F10FG

Table 1-1 Pin Names and Functions Sorted by Pin (5/10)

Pin Input / .
Type No. PIn Name Output Function
PB3 /0 1/0 port
Function 60 D11 /0 data bus
AD11 /0 Address and data bus
PB4 /10 1/0 port
Function 61 D12 /0 data bus
AD12 /0 Address and data bus
PB5 /10 1/0 port
Function 62 D13 110 data bus
AD13 /0 Address and data bus
PB6 /0 1/0 port
Function 63 D14 110 data bus
AD14 /0 Address and data bus
PB7 /0 1/0 port
Function 64 D15 110 data bus
AD15 110 Address and data bus
PCO lfe} 1/0 port
Function 65 A1 Output Address bus
TXD8 Output Serial channel sending serial data
PC1 lfe} 1/0 port
Function 66 A2 Output Address bus
RXD8 Input Serial channel receiving serial data
PC2 110 1/0 port
. A3 Output Address bus
Function 67 . i
SCLK8 110 Serial channel clock pin
CTS8 Input Serial channel handshake input pin
. PC3 110 1/0 port
Function 68
A4 Output Address bus
PC4 110 1/0 port
Function 69 A5 Output Address bus
TXD9 Output Serial channel sending serial data
PC5 /0 1/0 port
Function 70 A6 Output Address bus
RXD9 Input Serial channel receiving serial data
PC6 /0 1/0 port
. A7 Output Address bus
Function 71 . .
SCLK9 /10 Serial channel clock pin
CTS9 Input Serial channel handshake input pin
. PC7 /0 1/0 port
Function 72
A8 Output Address bus
PDO /0 1/0 port
Function 73 A9 Output Address bus
TXD10 Output Serial channel sending serial data
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Table 1-1 Pin Names and Functions Sorted by Pin (6/10)

Pin Input / .
Type No. PIn Name Output Function
PD1 /0 1/0 port
Function 74 A10 Output Address bus
RXD10 Input Serial channel receiving serial data
PD2 /10 1/0 port
. A11 Output Address bus
Function 75
SCLK10 110 Serial channel clock pin
CTS10 Input Serial channel handshake input pin
. PD3 /10 1/0 port
Function 76
A12 Output Address bus
PD4 /0 1/0 port
Function 77 A13 Output Address bus
TXD11 Output Serial channel sending serial data
PD5 /0 1/0 port
Function 78 A14 Output Address bus
RXD11 Input Serial channel receiving serial data
PD6 l[e} 1/0 port
A15 Output Address bus
Function 79 . .
SCLK11 /0 Serial channel clock pin
CTS11 Input Serial channel handshake input pin
PD7 110 1/0 port
Function 80 A16 Output Address bus
INTB Input External interrupt pin
PEO /10 1/0 port
Function 81 A17 Output Address bus
TB5INO Input Inputting the 16-bit timer / event countercapture trigger
PE1 110 1/0 port
Function 82 A18 Output Address bus
TB5IN1 Input Inputting the 16-bit timer / event countercapture trigger
PE2 110 1/0 port
Function 83 A19 Output Address bus
TB6INO Input Inputting the 16-bit timer / event countercapture trigger
PE3 110 1/0 port
Function 84 A20 Output Address bus
TB6IN1 Input Inputting the 16-bit timer / event countercapture trigger
PE4 110 1/0 port
Function 85 A21 Output Address bus
TXDO Output Serial channel sending serial data
PE5 /0 1/0 port
Function 86 A22 Output Address bus
RXDO Input Serial channel receiving serial data
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Table 1-1 Pin Names and Functions Sorted by Pin (7/10)

Pin Input / .
Type No. PIn Name Output Function
PE6 /0 1/0 port
. A23 Output Address bus
Function 87
SCLKO 110 Serial channel clock pin
CTSO Input Serial channel handshake input pin
PE7 /0 1/0 port
Function 88 INT5 Input External interrupt pin
SCouT Output Internal clock output pin
PS 89 DVvVDD3B - Power supply pin
PS 90 DVSS - GND pin
Debug 91 SWDIO /0 Debug pin
Debug 92 SWCLK /10 Debug pin
Function/ 93 PFO /0 1/0 port
Debug TRACECLK Output Debug pin
. PF1 lfe} 1/0 port
Function/ .
94 TRACEDATAO Output Debug pin
Debug )
SWv Output Debug pin
Function/ o5 PF2 /0 1/0 port
Debug TRACEDATA1 Output Debug pin
Function/ 96 PF3 110 1/0 port
Debug TRACEDATA2 Output Debug pin
Function/ 97 PF4 110 1/0 port
Debug TRACEDATA3 Output Debug pin
PGO /10 1/0 port
Function 98 SDA1/SO1 110 Data in 12C mode / Data in SIO mode
TB7INO Input Inputting the 16-bit timer / event countercapture trigger
PG1 /0 1/0 port
Function 99 SCL1/SI1 /10 Clock in 12C mode / Data in SIO mode
TB7IN1 Input Inputting the 16-bit timer / event countercapture trigger
PG2 /0 1/0 port
Function 100 SCK1 /10 Clock in SIO mode
CS0 Output Chip select pin
PG3 lfe} 1/0 port
Function 101 INT6 Input External interrupt pin
CS1 Output Chip select pin
PG4 lfe} 1/0 port
Function 102 SDA2/S02 /10 Data in 12C mode / Data in SIO mode
TB9INO Input Inputting the 16-bit timer / event countercapture trigger
PG5 /10 1/0 port
Function 103 SCL2/SI2 110 Clock in 12C mode / Data in SIO mode
TB9IN1 Input Inputting the 16-bit timer / event countercapture trigger
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Table 1-1 Pin Names and Functions Sorted by Pin (8/10)

Pin Input / .
Type No. PIn Name Output Function
PG6 /0 1/0 port
Function 104 SCK2 110 Clock in SIO mode
CS3 Output Chip select pin
PG7 /10 1/0 port
Function 105 INT7 Input External interrupt pin
WDTOUT Output Watchdog timer output pin
PHO /10 1/0 port
Function 106 SDA3/S0O3 /10 Data in 12C mode / Data in SIO mode
TBAINO Input Inputting the 16-bit timer / event countercapture trigger
PH1 /0 1/0 port
Function 107 SCL3/SI3 /10 Clock in 12C mode / Data in SIO mode
TBAIN1 Input Inputting the 16-bit timer / event countercapture trigger
PH2 /0 1/0 port
Function 108 SCK3 110 Inputting and outputting a clock if the serial bus interface operates in the SIO mode.
TBBINO Input Inputting the 16-bit timer / event countercapture trigger
PH3 /0 1/0 port
Function 109 INTC Input External interrupt pin
TBBIN1 Input Inputting the 16-bit timer / event countercapture trigger
PH4 110 1/0 port
Function 110 SDA4/S0O4 /10 Data in 12C mode / Data in SIO mode
TBDINO Input Inputting the 16-bit timer / event countercapture trigger
PH5 /0 1/0 port
Function 111 SCL4/Sl4 /0 Clock in 12C mode / Data in SIO mode
TBDIN1 Input Inputting the 16-bit timer / event countercapture trigger
PH6 110 1/0 port
Function 112 SCK4 /0 Clock in SIO mode
TBEINO Input Inputting the 16-bit timer / event countercapture trigger
PH7 110 1/0 port
Function 113 INTD Input External interrupt pin
TBEIN1 Input Inputting the 16-bit timer / event countercapture trigger
PS 114 RVDD3 - Power supply pin
Clock 115 XT1 Input Connected to a low-speed oscillator.
Clock 116 XT2 Output Connected to a low-speed oscillator.
PS 117 DVDD3A - Power supply pin
Clock 118 X1 Input Connected to a high-speed oscillator.
PS 119 DVSS - GND pin
Clock 120 X2 Output Connected to a high-speed oscillator.
PS 121 DVDD3B - Power supply pin
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1.4 Pin names and Functions

TMPM362F10FG

Table 1-1 Pin Names and Functions Sorted by Pin (9/10)

Pin Input / .
Type No. PIn Name Output Function
PS 122 DVSS - GND pin
. PI2 l[e} 1/0 port
Function 123 . X
INTE Input External interrupt pin
. PI3 110 1/0 port
Function 124
INTF Input External interrupt pin
— Non-maskable interrupt
Control 125 NMI Input ) L )
(note) With a noise filter (about 30ns (typical value))
TEST pin
Control 126 TEST1 - .
(note) TEST pin must be left OPEN.
TEST pin
Control 127 TEST2 - .
(note) TEST pin must be left OPEN.
PIO ) VOport
Functon | 128 | BOOT Input Setting boot pin
TMPM362F10FG goes into single boot mode by sampling "Low" at the rising edge of a RESET
pin.
PI1 /0 1/0 port
Function 129 CEC 110 CEC pin
(note) Nch open drain port
Power suppy pin for the AD converter
PS 130 AVDD3 - . .
(note) AVDD3 must be connected to power supply even if AD converter is not used.
PJO Input Input port
Function 131 P putp .
AINO Input Analog input
PJ1 Input Input port
Function 132 P putp K
AIN1 Input Analog input
PJ2 Input Input port
Function 133 P put p
AIN2 Input Analog input
PJ3 Input Input port
Function 134 AIN3 Input Analog input
ADTRG Input External trigger input for AD converter
PJ4 Input Input port
Function 135 AIN4 Input Analog input
KWUPO Input Key-on wake-up pin
PJ5 Input Input port
Function 136 AIN5 Input Analog input
KWUP1 Input Key-on wake-up pin
PJ6 Input Input port
Function 137 AING Input Analog input
KWUP2 Input Key-on wake-up pin
PJ7 Input Input port
Function 138 AIN7 Input Analog input
KWUP3 Input Key-on wake-up pin
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Table 1-1 Pin Names and Functions Sorted by Pin (10/10)

Pin Input / .
Type No. PIn Name Output Function
PKO Input Input port
Function 139 P P p.
AIN8 Input Analog input
PK1 Input Input port
Function 140 P P p.
AIN9 Input Analog input
PK2 Input Input port
Function 141 P P p‘
AIN10 Input Analog input
PK3 Input Input port
Function 142 P put p
AIN11 Input Analog input
PK4 Input Input port
Function 143 pu pu p.
AIN12 Input Analog input
PK5 Input Input port
Function | 144 P put po
AIN13 Input Analog input
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1.5 Pin Numbers and Power Supply Pins

TMPM362F10FG

1.5 Pin Numbers and Power Supply Pins

Table 1-2 PIn Numbers and Power Supplies

Power supply Voltage range Pin No. PIn mane

PA,PB,PC,PD,PE,PF,PG,PH,PI,PL,PM

DVDD3B 47,89,121 I
PN,PO,PP,XT1,XT2,RESET,NMI,MODE

DVDD3A 2.7 to 3.6V 117 X1,X2

AVDD3 130 PJ,PK

RvDD3 114 -
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2. Processor Core

The TXO03 series has a high-performance 32-bit processor core (the ARM Cortex-M3 processor core). For infor-
mation on the operations of this processor core, please refer to the "Cortex-M3 Technical Reference Manual" is-
sued by ARM Limited.This chapter describes the functions unique to the TX03 series that are not explained in
that document.

2.1 Information on the processor core

The following table shows the revision of the processor core in the TMPM362F10FG.

Refer to the detailed information about the CPU core and architecture, refer to the ARM manual "Cortex-M ser-
ies processors" in the following URL:

http://infocenter.arm.com/help/index.jsp

Product Name Core Revision

TMPM362F10FG r2p0

2.2 Configurable Options

The Cortex-M3 core has optional blocks. The optional blocks of the revision r2p0 are ETM™, MPU and WIC.
The following table shows the configurable options in the TMPM362F10FG.

Configurable Options Implementation
EPB ‘Tv‘vo Iiterelll comparators
Six instruction comparators
DWT Four comparators
IT™M Present
MPU Absent
ETM Present
AHB-AP Present
AHB Tra(t::rfl\:::rocell In- Absent
TPIU Present
wiC Absent
Debug Port Serial wire
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2. Processor Core

2.3 Exceptions/ Interruptions TMPM362F10FG

2.3 Exceptions/ Interruptions

Exceptions and interruptions are described in the following section.

2.3.1

23.2

233

234

2.3.5

2.3.6

Number of Interrupt Inputs
The number of interrupt inputs can optionally be defined from 1 to 240 in the Cortex-M3 core.

TMPM362F10FG has 96 interrupt inputs. The number of interrupt inputs is reflected in <INTLINESNUM
[4:0]> bit of NVIC register. In this product, if read <INTLINESNUM][4:0]> bit, 0x01 is read out.

Number of Priority Level Interrupt Bits
The Cortex-M3 core can optionally configure the number of priority level interrupt bits from 3 bits to 8 bits.

TMPM362F10FG has 3 priority level interrupt bits. The number of priority level interrupt bits is used for as-
signing a priority level in the interrupt priority registers and system handler priority registers.

SysTick
The Cortex-M3 core has a SysTick timer which can generate SysTick exception.

For the detail of SysTick exception, refer to the section of "SysTick" in the exception and the register of Sy-
sTick in the NVIC register.

SYSRESETREQ

The Cortex-M3 core outputs SYSRESETREQ signal when <SYSRESETREQ> bit of Application Inter-
rupt and Reset Control Register are set.

TMPM362F10FG provides the same operation when SYSRESETREQ signal are output.

Note: The reset operation by <SYSRESETREQ> can not used while in SLOW mode.

LOCKUP

When irreparable exception generates, the Cortex-M3 core outputs LOCKUP signal to show a serious er-
ror included in software.

TMPM362F10FG does not use this signal. To return from LOCKUP status, it is necessary to use non-mask-
able interruput (NMI) or reset.

Auxiliary Fault Status register

The Cortex-M3 core provides auxiliary fault status registers to supply additional system fault information
to software.

However, TMPM362F10FG is not defined this function. If auxiliary fault status register is read, always
"0x0000_0000" is read out.

2013/5/31
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24

2.5

2.6

Events

The Cortex-M3 core has event output signals and event input signals. An event output signal is output by SEV in-
struction execution. If an event is input, the core returns from low-power consumption mode caused by WFE instruc-
tion.

TMPM362F10FG does not use event output signals and event input signals. Please do not use SEV instruction
and WFE instruction.

Power Management

The Cortex-M3 core provides power management system which uses SLEEPING signal and SLEEPDEEP sig-
nal. SLEEPDEEP signals are output when <SLEEPDEEP> bit of System Control Register is set.

These signals are output in the following circumstances:

-Wait-For-Interrupt (WFI) instruction execution
-Wait-For-Event (WFE) instruction execution

-the timing when interrupt-service-routine (ISR) exit in case that <SLEEPONEXIT> bit of System Control Reg-
ister is set.

TMPM362F10FG does not use SLEEPDEEP signal so that <SLEEPDEEP> bit must not be set. And also event
signal is not used so that please do not use WFE instruction.

For detail of power management, refer to the Chapter "Clock/Mode control."

Exclusive access

In Cortex-M3 core, the DCode bus system supports exclusive access. However TMPM362F10FG does not use
this function.
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2.6 Exclusive access TMPM362F10FG
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3. Debug Interface

3.1 Specification Overview

The TMPM362F10FG contains the Serial Wire Debug Port (SW-DP) unit for interfacing with the debugging
tools and the Embedded Trace Macrocell™ (ETM) unit for instruction trace output. Trace data output to the dedica-
ted pins (TRACEDATA[3:0]) via the on-chip Trace Port Interface Unit (TPIU).

For details about SW-DP, ETM and TPIU, refer to "Cortex-M3 Technical Reference Manual".

3.2 SW-DP

SW-DP supports the two-pin Serial Wire Debug Port (SWCLK, SWDIO).

3.3 ETM

ETM supports four data signal pin (TRACEDATA[3:0]), one clock signal pin (TRACECLK) and trace output
from SWV.
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3. Debug Interface

3.4 Pin functions TMPM362F10FG

3.4 Pin functions

The debug interface pin can also be used as general purpose port (PF0O to PF4).

Table 3-1 SW-DP,ETM Debug Function

SW-DP SW debug function
. Port name
pin name 1/0 Comments
Serial Wire Data Input/Output
SWDIO - 110
(Always pull-up)
Serial Wire Clock
SWCLK - Input
(Always pull-down)
TRACECLK PFO Output TRACE Clock Output
TRACE DATA Output0 /
TRACEDATAQ / SWV PF1 Output ) ) )
Serial Wire Viewer Output
TRACEDATA1 PF2 Output TRACE DATA Output1
TRACEDATA2 PF3 Output TRACE DATA Output2
TRACEDATAS3 PF4 Output TRACE DATA Output3

After reset, PFO to PF4 pins are configured as general purpose ports. The functions of the debug interface pins
need to be programmed as required.

Table 3-2 summarizes the debug interface pin functions and related port settings after reset.

Table 3-2 The Debug Interface Pins functions and Related Port Setting after Reset

Value of related port setting after reset
Port Name Debua Functi
ebug Function i - -
(Bit Name) 9 Function Input Output Pull-up Pull-down
(PxFR) (PxIE) (PxCR) (PxPUP) (PxPDN)
PFO TRACECLK 0 0 0 0 -
PF1 TRACEDATAO / SWV 0 0 0 0 -
PF2 TRACEDATA1 0 0 0 0 -
PF3 TRACEDATA2 0 0 0 0 -
PF4 TRACEDATA3 0 0 0 0 -
- : Don'’t care
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3.5 Peripheral Functions in Halt Mode

When the Cortex-M3 core enters in the halt mode, the watch-dog timer (WDT) automatically stops. Other periph-
eral functions continue operate.

3.6 Reset Vector Break

TMPM330FDFG/FYFG/FWFG is prohibited from transmission with debug tools while reset caused by RESET
pin is effective. When setting a stop by using reset vector, set the following procedure after reset; set break points
from the debug tools, then set the application interrupt and the <SYSRESETREQ> bit of the reset control register
to reset again.

Note:Do not reset with <SYSRESETREQ> in SLOW mode.

3.7 Connection with a Debug Tool

Concerning a connection with debug tools, refer to manufactures recommendations.

Debug interface pins contain a pull-up resistor and a pull-down resistor. When debug interface pins are connec-
ted with external pull-up or pull-down, please pay attention to input level.
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3.7 Connection with a Debug Tool TMPM362F10FG
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4. Memory Map

4.1 Memory Map
The memory maps for the TMPM362F10FG are based on the ARM Cortex-M3 processor core memory map.

The internal ROM is mapped to the code of the Cortex-M3 core memory, the internal RAM is mapped to the
SRAM region and the special function register (SFR) is mapped to the peripheral region respectively.

The special function register (SFR) indicates I/O ports and control registers for the peripheral function. The
SRAM and SFR regions are all included in the bit-band region.

The CPU register region is the processor core’s internal register region.
For more information on the each region, see the "Cortex-M3 Technical Reference Manual".

Note that access to regions indicated as "Fault" causes a memory fault if memory faults are enabled or a hard
fault if memory faults are disabled. Do not access the vendor-specific region.
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4. Memory Map
4.1 Memory Map TMPM362F10FG

4.1.1 Memory map of the TMPM362F10FG

Figure 4-1 shows the memory map of the TMPM362F10FG.

OXFFFF_FFFF

Vender-Specific
0xE010_0000
OxEOOF_FFFF

CPU Register Region
0xE000_0000

Fault

Ox63FF_FFFF

External Bus Area
0x6000_0000

Fault
OX41FF_FFFF
0x41FF_F000 SFR
Fault
Ox400F_4FFF
0x400C_0000 SFR
Fault
0x4004_1FFF
0x4004_0000 SFR
Fault
0x4000_5FFF
0x4000_0000 SFR
Fault

0x2000_FFFF
0x2000_Fo00 | Backup RAM (8K)

0x2000 DFFF I 1ornal RAM (56K)
0x2000_0000

Fault

0x000F_FFFF

Internal ROM (1024K)
0x0000_0000

Figure 4-1 Memory map
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4.2 SFR area detalil

This section contains the list of addresses in the SFR are (0x4000 0000 to 0x4000 SFFF, 0x4004 0000 to
0x4004_1FFF, 0x400C 0000 to 0x400F 4FFF, 0x41FF_FO000 to 0x41FF_FFFF) assigned to peripheral function.

Access to the Reserved areas in the Table 4-1 is prohibited. As for the SFR area, reading the areas not descri-
bed in the Table 4-1 yields undefined value. Writing these area is ignored.

Table 4-1 SFR area detail

Start Address End Address Peripheral Reserved
0x4000_0028 to  0x4000_002F
0x4000_0034 to  0x4000_0037

0x4000_0000 0x4000_OFFF DMAC
0x4000_0500 to  0x4000_050F
0x4000_OFEO to  0x4000_OFFF
0x4000_1000 to  0x4000_1003
0x4000_1008 to  0x4000_100F
0x4000_1020 to  0x4000_1023

0x4000_1000 0x4000_1FFF SMC - -
0x4000_1200 to  0x4000_1207
0x4000_1E00 to 0x4000_1EOB
0x4000_1FEO to  Ox4000_1FFF
0x4000_2000 0x4000_2FFF Reserved

0x4000_3000 0x4000_3FFF Reserved 0x4000_3058 to  0x4000_305F

0x4000_4000 0x4000_5FFF Reserved

0x4004_0000 0x4004_OFFF SSP 0x4004_0028 to 0x4004_OFFF

0x4004_1000 0x4004_1FFF Reserved

0x400C_0000 0x400C_FFFF Port

0x400D_0000

0x400D_FFFF

Timer B (16¢ch)

0x400E_0000

0x400E_04FF

12C/SI0(5¢ch)

0x400E_1000

0x400E_1BFF

SIO/UART(12¢ch)

0x400E_2000 0x400E_203F CEC
0x400E_3000 0x400E_31FF RMC(2ch)
0x400F_001C  to  Ox400F_001F
0x400F_0000 0x400F_005B ADC(16¢ch)
0x400F_0024 to  O0x400F 002F
0x400F_1000 0x400F_108F KWUP 0x400F_1010 to  0x400F_107F
0x400F_2000 0x400F_2007 wDT
0x400F_3000 0x400F_300F RTC 0x400F_300D
0x400F_4000 0x400F_4037 CG 0x400F_4036 to 0x4000_4FFF
0x41FF_FO00 to  Ox41FF_F007
O0x41FF_F014 to  Ox41FF_F017
0x41FF_F000 0x41FF_FO3F FLASH 0x41FF_F018 to Ox41FF_FO1B
0x41FF_F024 to Ox41FF_F02C
0x41FF_F033 to Ox41FF_F037
0x41FF_F040 0x41FF_F057 Reserved
0x41FF_F058 0x41FF_F05B RAMWAIT
0x41FF_F060 0x41FF_F093 Reserved
0x41FF_FOAD 0x41FF_FOBB Reserved
0x41FF_F100 0x41FF_F103 SMCMOD
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5. Reset

The TMPM362F10FG has three reset sources: an external reset pin (RESET), a watchdog timer (WDT) and the
setting <SYSRESETREQ> in the Application Interrupt and Reset Control Register.

For reset from the WDT, refer to the chapter on the WDT.
For reset from <SYSRESETREQ>, refer to "Cortex-M3 Technical Reference Manual".

Note:Do not reset with <SYSRESETREQ> in SLOW mode.

5.1 Cold reset

The power-on sequence must consider the time for the internal regulator and oscillator to be stable. In the
TMPM362F10FG, the internal regulator requires at least 700 ps to be stable.

The time required to achieve stable oscillation varies with system. At cold reset, the external reset pin must be
kept "Low" for a duration of time sufficiently long enough for the internal regulator and oscillator to be stable.

After the external reset (RESET) signal is released, the internal reset signal remains asserted for a further 400us.

Figure 5-1 shows the power-on sequence.

700 ps(min.)

(min.)

RESET
(External reset)

e YL

N

High-speed oscillation

' .
12 cycle (min.) 400 ps(min.)

%

Internal reset

The case where it takes
700 ps or more for stable
oscillation

N

RESET
(External reset)

|

High-speed oscillation

|
I
I
|
I
I
| |
|
)

12 cyéle(min.

Internal reset

—>
400 ps(min.)

Figure 5-1 Cold Reset Sequence
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5. Reset
5.1 Cold reset TMPM362F10FG

Note 1: The power supply must be raised (from 0V to 2.7V) at a speed of 0.1ms/V or slower.

Note 2: Turn on the power while the RESET pin is fixed to "Low". When all the power supplies are stabilized within operating volt-
age, release the reset.
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5.2 Warm reset

5.2.1 Reset period

As a precondition, ensure that the power supply voltage is within the operating range and the internal high-
frequency oscillator is providing stable oscillation.

To reset the TMPM362F10FG, assert the RESET signal (active low) for a minimum duration of 12 system
clocks.

After the external reset (RESET) signal is released, the internal reset signal remains asserted for a further
400ps.

5.3 After reset

A warm reset initializes the majority of the Cortex-M3 processor core's system control registers and internal func-
tion registers.

The processor core's system debug components (FPB, DWT, ITM) register, the clock generator's CGRSTFLG reg-
ister and the FCSECBIT register are initialized by a only cold reset.

After reset, the PLL multiplication circuit is inactive and must be enabled in the CGPLLSEL register if needed.
When the reset exception handling is completed, the program branches to the reset interrupt service routine.

Note: The reset operation may alter the internal RAM state.
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5.3 After reset TMPM362F10FG
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6. Clock / Mode Control

6.1 Features

The clock/mode control block enables to select clock gear, prescaler clock and warm-up of the PLL clock multi-
plication circuit and oscillator.

There is also the low power consumption mode which can reduce power consumption by mode transitions.

This chapter describes how to control clock operating modes and mode transitions.

The clock/mode control block has the following functions:

Controls the system clock
Controls the prescaler clock
Controls the PLL multiplication circuit

Controls the warm-up timer

In addition to NORMAL mode, the TMPM362F10FG can operate low power mode to reduce power consump-
tion according to its usage conditions.
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6.2 Registers

TMPM362F10FG

6.2 Registers

6.2.1

Register List

The following table shows the CG-related registers and addresses.

Base Address = 0x400F_4000

Register name Address (Base+)
System control register CGSYSCR 0x0000
Oscillation control register CGOSCCR 0x0004
Standby control register CGSTBYCR 0x0008
PLL selection register CGPLLSEL 0x000C
System clock selection register CGCKSEL 0x0010
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6.2.2 CGSYSCR (System control register)

31 30 29 28 27 26 25 24

bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - FCSTOP - - SCOSEL

After reset 0 0 0 0 0 0 0 1

15 14 13 12 11 10 9 8

bit symbol - - FPSEL1 FPSELO - PRCK
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

bit symbol - - - - - GEAR
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-24 - R Read as "0".
23 - R/W Write as "0".
22-21 - R Read as "0".

20 FCSTOP R/W Stops AD converter clock
0: Operated
1: Stopped

It is possible to stop AD converter clock. After reset, AD converter clock is operated. If this bit is set to "1",
make sure to confirm that AD conversion is finished or stopped.

19-18 - R Read as "0".

17-16 SCOSEL[1:0] R/IW SCOUT output

00: fs

01: fsys/2

10: fsys

11: @TO

Enables to output the specified clock from SCOUT pin.
15-14 - R Read as "0".

13 FPSEL1 R/W Selects @TO source clock

0: clock selected by <FPSEL0>
1: fs

12 FPSELO R/W Selects fperiph source clock

0: fgear

1: fc

1 - R Read as "0".

10- 8 PRCK[2:0] R/W Prescaler clock

000: fperiph 100: fperiph/16
001: fperiph/2 101: fperiph/32
010: fperiph/4 110: Reserved
011: fperiph/8 111: Reserved

Specifies the prescaler clock to peripheral I/O.

7-3 - R Read as "0".

2-0 GEAR[2:0] R/W High-speed gear clock (fgear)

000: fc 100: fc/2

001: Reserved 101: fc/4

010: Reserved 110: fc/8

011: Reserved 111: Reserved
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6.2.3 CGOSCCR (Oscillation control register)

31 | s | 29 | 28 | 27 26 25 24
bit symbol WUPT
After reset 1 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol WUPT - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol WUPTL - - - - XTEN XEN
After reset 0 0 0 0 0 0 1 1
7 6 5 4 8 2 1 0
bit symbol - - - - WUPSEL PLLON WUEF WUEON
After reset 0 0 1 1 0 0 0 0
Bit Bit Symbol Type Function

31-20 WUPT[11:0] R/W Specifies count time of the warm-up timer.
Warm-up counter value for high-speed
Warm-up counter value for low-speed (Upper 12 bits)

The warm-up counter for high-speed is 16-bit counter and one for low-speed is 18-bit counter. Lower 4
bits of the both counter are masked. Upper 12 bits for high-speed, lower 14 bits for low-speed are com-
pared with warm-up counter.

19-16 - R Read as "0".

15-14 WUPTL[1:0] R/W Specifies count time of the warm-up timer.
Warm-up counter value for low-speed (Lower 2 bits)

13-12 - R/W Write as "0".

11-10 - R Read as "0".

9 XTEN R/W Low-speed oscillator
0: Stop
1:Oscillation

8 XEN R/W High-speed oscillator
0: Stop
1:Oscillation

7-4 - R/W Write as "0011".

3 WUPSEL R/W Warm-up counter

0: High-speed (fosc)

1: Low-speed (fs)

Specifies the oscillator to warm-up.

A clock generated by the specified oscillator is used for the warm-up timer count.

2 PLLON R/W PLL operation
0: Stop
1: Oscillation
1 WUEF R Status of warm-up timer (WUP)

0: Warm-up completed.

1: Warm-up operation

Enable to monitor the status of the warm-up timer.
0 WUEON w Operation of warm-up timer

0: don't care

1: Starting warm-up
Enables to start the warm-up timer.
Read as "0".

Note 1: Regarding to warm-up time, refer to "6.3.4 Warm-up function”.

Note 2: After setting PLL multiplying value, to keep CGOSCCR<PLLON> = "0" (PLL stop) over 100 ps is needed as the
PLL initializing stable time.
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6.2.4 CGSTBYCR (Standby control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - PTKEEP DRVE
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - RXTEN RXEN
After reset 0 0 0 0 0 0 0 1

7 6 5 4 3 2 1 0
bit symbol - - - - - STBY
After reset 0 0 0 0 0 0 1 1

Bit Bit Symbol Type Function
31-18 - R Read as "0".
17 PTKEEP R/W 1/0 port control in the Backup mode.
0: Output the contents of output latch.
1: Hold the port state when CGSTBYCR<PTKEEP> is changed from "0" to "1".
16 DRVE R/W Pin status in STOP mode (note)
0: Inactive
1: Active
15-10 - R Read as "0".
9 RXTEN R/W Low-speed oscillator operation after releasing the STOP mode.
0: Stop
1: Oscillation
8 RXEN R/W High-speed oscillator operation after releasing the STOP mode.
0: Stop
1: Oscillation
7-3 - R Read as "0".
2-0 STBY[2:0] R/W Low power consumption mode
000: Reserved
001: STOP
010: SLEEP
011: IDLE2
100: Reserved
101: BACKUP STOP
110: BACKUP SLEEP
111: IDLE1

Note 1: 1/0O Ports which hold their state when CGSTBYCR<PTKEEP> is changed from "0" to "1" are all port except for
port I, J, L, M and N. In regarding to release CGSTBYCR<PTKEEP>, refer to section of "Backup module".

Note 2: The value which is shown reserved in above table must be not set.
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6.2.5 CGPLLSEL (PLL Selection Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol RS - IS C28
After reset 0 1 1 1 0 0 1 0

7 6 5 4 3 2 1 0
bit symbol ND - - PLLSEL
After reset 0 0 0 1 1 1 1 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-12 RSI[3:0] R/W Clock multiplied by PLL
0111: 4 times
1010: 8 times
Others: Reserved
11 - R Read as "0".
10-9 1S[1:0] R/W Clock multiplied by PLL
00: 8 times
01: 4 times
Others: Reserved
8 C28 R/W Clock multiplied by PLL
0: 4 times
1: 8 times
7-3 ND[4:0] R/W Clock multiplied by PLL
00011: 4 times
00111: 8 times
Others: Reserved
2-1 - R/W Write as "1".
0 PLLSEL R/W Use PLL
0: fosc
1: fpLL
Specifies use or disuse of the clock multiplied by the PLL.
fosc is automatically set after reset. Resetting is required when using the PLL.

Note 1: Select PLL multiplying value which is shown Table 6-1.
Note 2: Select PLL multiplying value when CGOSCCR<PLLON> = "0" (PLL stop).

Note 3: After setting PLL multiplying value, to keep (CGOSCCR<PLLON> = "0" (PLL stop) over 100 ps is needed as the
PLL initializing stable time.
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6.2.6 CGCKSEL (System clock selection register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - SYSCK SYSCKFLG
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-2 - R Read as "0".

1 SYSCK R/W System clock (fsys)
0: fgear
1: fs
Enable to specify the system clock.
Before modifying <SYSCK>, fgear and fs must be stable.

0 SYSCKFLG R System clock status
0: fgear
1: fs
Shows the status of the system clock.
Switching the oscillator with <SYSCK> generates time lag to complete.
If the output of the oscillator specified in <SYSCK> is read out by <SYSCLKFLG>, the switching has been
completed.
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6.3 Clock control

6.3.1 Clock Type

Each clock is defined as follows :

fosc : Clock input from the X1 and X2 pins

fs : Clock input from the XT1 and XT2 pins (low-speed clock)
fpLL : Clock quadrupled or octupled by PLL

fc : Clock specified by CGPLLSEL<PLLSEL> (high-speed clock)
fgear : Clock specified by CGSYSCR<GEAR[2:0]> (gear clock)
fsys : Clock specified by CGCKSEL<SYSCK> (system clock)
fperiph : Clock specified by CGSYSCR<FPSELO>

@TO : Clock specified by CGSYSCR<FPSEL1> (Prescaler clock)

The gear clock fgear and the prescaler clock ¢TO are dividable as follows.

Gear clock : fc, fc/2, fcl4, fc/8
Prescaler clock : fs, fperiph, fperiph/2, fperiph/4, fperiph/8, fperiph/16, fperiph/32

6.3.2 Initial Values after Reset

Reset operation initializes the clock configuration as follows.

High-speed oscillator : oscillating

Low-speed oscillator : oscillating

PLL (Phase locked loop circuit) : stop

High-speed clock gear : fc (no frequency dividing)

Reset operation causes all the clock configurations excluding the low-speed clock (fs) to be the same as fosc.

fc = fosc
fsys = fosc

@TO = fosc

2013/5/31 Page 40



TOSHIBA TMPM362F10FG

6.3.3 Clock system Diagram
Figure 6-1 shows the clock system diagram.

The input clocks selector shown with an arrow are set as default after reset.

Y

CGOSCCR<WUEON> CGOSCCR<FCSTOP>
CGOSCCR<WUPT[11:0]><WUPTL[1:0]> Operation eiter reset
. . | ADC conversion
warming-up timer FCSTOP > clock <ADCLK>
CGSYSCR<FPSELO0>
CGOSCCR +
<WUPSEL>
fperiph
—> .
;E (BEiBI/IO~)
fgear
CGOSCCR CGPLLSE > ﬂ
<XEN> <PLLSEL> >
Starts oscillation after reset + ,—A ] fsys
OH i 12 [ 1/4 1 1/8 CGSYSCR
X1 High-speed PLL fc <GEAR[2:0]> |CGCKSEL
x2 O—|_oscillation fosc ﬁ« : <SYSCK>
frLL
CGOSCCR<PLLON>
XT1 O_ Low-speed Stops after releasing reset ‘
XT2 (O—]_oscillation fs >
[1/32] | [SysTick external reference clock]
CGOSCCR | | cpu
<XTEN> CGSYSCR
Starts oscillation after reset <FPSEL1>
oT10 « | [Peripheral 1/0 prescaler input]
| | TMRB, SIO
fperiph ——— 1/2 | 1/4 | 1/8 [116]1/32| cGSYSCR
<PRCK][2:0]> [AHB-Bus 1/0]
CPU,
ROM, RAM, SMC,
DMAC,BOOT ROM
. 5| [APB-Bus 1/0]
Sys > "ssp
[10-Bus 1/0]
TMRB, WDT, RTC,
[112] SIO, SBI, CEC,
RMC, ADC, PORT
fs »| [RTC]
Sec. counter
CGSYSCR [CEC, RMC]
<SCOSEL[1:0]> Sampling clock
E—&—) SCOouT

Figure 6-1 Clock Block Diagram
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6.3.4 Warm-up function

The warm-up function secures the stability time for the oscillator and the PLL with the warm-up timer.

Refer to "6.6.8 Warm-up" for more detail.

How to use the warm-up function is described.

1. Specify the count up clock
Specify the count up clock for the warm-up counter in the CGOSCCR<WUPSEL>.
2. Specify the warm-up counter value

The warm-up time can be calculated by following formula with round 4 bit off, set to bit of <WUPT
[11:0]><WUPTL[1:0]>

Warm-up time
Number of warm-up cycles =

Warm-up clock cycle

3. Start warm-up function and confirm the completion of warm-up

When CGOSCCR<WUEON> is set to "1", the warm-up start a count up. The CGOSCCR

<WUEF> is used to confirm the start and completion of warm-up. <WUEF>=1 shows under warm-
up and <WUEF>=0 shows completion of warm-up.

For the clock changing, current system clock can be monitored in CGCKSEL<SYSCKFLG>.
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The following shows the warm-up setting and example.

1. In transition from SLOW mode to NORMAL mode, set Sms for warm-up time when using SMHz os-
cillator for high-frequency

The value of warm-up conter is shown below.

Warm-up time 5ms
= ———— = 40,000 cycles = 0x9C40
Warm-up clock cycle 1/8MHz

The warm-up counter for high-frequency is 16 bits and the lower 4 bits of these is ignored. There-
fore, the upper 12 bits of 0x9C40, 0x9C4 is set to CGOSCCR<WUPT[11:0]>.

<example> Transition from SLOW mode to NORMAL mode

CGOSCCR<WUPT[11:0]> = "0x9C4" : Warm-up time setting
C Read CGOSCCR<WUPT[11:0]> : Confirm warm-up time reflecting
CGOSCCR<XEN>="1" : Enable high-speed oscillation (fosc)
CGOSCCR<WUEON>="1" : Enable warm-up counting (WUP)
C Read CGOSCCR<WUEF> : Wait for "0" (end of WUP)
CGOSCCR<SYSCK>="0" : system clock changed to high-speed (fgear)
C Read CGOSCCR<SYSCKFLG> : Wait for "0" (the current clock is fgear)
CGOSCCR<XTEN>="0" : Disable the low-speed oscillation (fs) (In dual clock mode, it's not required.)

2. Intransition from NORMAL mode to SLOW mode, set 1s for warm-up time when using
32.768kHz oscillator for low-frequency

The value of warm-up conter is shown below.

Warm-up time 1s
= = 32,768 cycles = 0x8000
Warm-up clock cycle 1/32.768kHz

The warm-up counter for low-frequency is 18 bits and the lower 4 bits of these is ignored. There-
fore, the upper 14 bits of 0x8000, 0x0800 is set to CGOSCCR<WUPT[11:0]><WUPTL[1:0]>.
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<example> Transmission from NORMAL mode to SLOW mode

CGOSCCR<WUPT[11:0]> = "0x200" : Warm-up time setting (Upper 12 bits)
CGOSCCR<WUPTL][1:0]> = "00" : Warm-up time setting (Lower 2 bits)
C Read CGOSCCR<WUPT><WUPTL> : Check warm-up time setting
CGOSCCR<XTEN>="1" : Enable low-speed oscillation (fs)
CGOSCCR<WUPSEL>="1" : Select XT1 for warm-up clock
CGOSCCR<WUEON>="1" : Enable warm-up counting (WUP)
C Read CGOSCCR<WUEF> : Wait for "0" (end of WUP)
CGOSCCR<SYSCK>="1" : system clock changed to low-speed (fs)
C Read CGOSCCR<SYSCKFLG> : Wait for "1" (the current clock is fs)
CGOSCCR<XEN>="0" : Disable the high-speed oscillation (fc)

(In dual clock mode, it's not required.)

Note 1: It is not required the warm-up time in using the external clock to be stabled.
Note 2: The warm-up timer operates according to the oscillation clock, and it may contain errors if there is any fluc-
tuation in the oscillation frequency. Therefore, the warm-up time should be taken as approximate time.

Note 3: After setting warm-up count value to OSCCR<WUPT><WUPTL>, wait until confirming of the value to be
reflected, then change to the standby mode by WFI instruction.

Note 4: When switching the system clock, ensure that the switching has been completed by reading the
CGCKSEL<SYSCKFLG>.
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6.3.5 Clock Multiplication Circuit (PLL)

This circuit outputs the fpr . clock that is quadruple / octuple of the high-speed oscillator output clock
(fosc). As a result, the input frequency to oscillator can be low, and the internal clock be made high-speed.

6.3.5.1 How to configure the PLL function
The PLL is disabled after reset.

To enable the PLL, set CGPLLSEL<RS[3:0]><IS[1:0]><C2S><ND[4:0]> to multiplying value when
CGOSCCR<PLLON> is "0". And set <PLLON> to "1" after 100us for initialize time of PLL. After
200ps for lock-up time elapses, set CGPLLSEL<PLLSEL> to "1", fpr 1 which is multipupied by 4 or 8§

from fosc is used.

The PLL requires a certain amount of time to be stabilized, which should be secured using the warm-
up function or other methods.

As for the 4 or 8 multiplying value, only the following setting are permitted.

Multiplying <RS[3:0]> <IS[1:0> <C28> <ND[4:0]>
4 0111 00 0 0_0011
8 1010 01 1 0_0111

6.3.5.2 Changing PLL multiplying

When number of multiplication is changed, firstly set "0" to CGPLLSEL<PLLSEL>. Secondly read
CGPLLSEL<PLLSEL> to check the setting in which multiplication clock is not used
(CGPLLSEL<PLLSEL>="0). Thirdly, set "0" to <PLLON>.

Modify CGPLLSEL<RS[3:0]><IS[1:0]><C2S><ND[4:0]> to multiplying value. And set <PLLON> to
"1" after 100us for initilize time of PLL. After 200us for lock-up time elapses, Set
CGPLLSEL<PLLSEL> to "1".
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6.3.5.3 Start PLL sequence

Initial value after reset

CGPLLSEL<PLLSEL> = "0" (Not use PLL)
CGOSCCR<PLLON> = "0" (PLL stop)
CGPLLSEL<RS><|S><C2S><ND> = "4 times"

U

PLL multiplying value setting
CGPLLSEL<RS><|S><C2S><ND> = multiplying value

U

takes 100ps for initialize time of PLL

PLL operation

CGOSCCR<PLLON> = "1" (PLLi starts)

U

takes 200us for lock-up time

PLL setting

CGPLLSEL<PLLSEL> ="1" (PLL used)

%

Possible to use the multiplied system clock

Initialize time

Lock-up time
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6.3.5.4  Multiplying value change sequence

PLL setting
CGPLLSEL<PLLSEL> = "0" (Not use PLL)
Confirm that CGPLLSEL<PLLSEL> is "0".

PLL operation

CGOSCCR<PLLON> = "0" (PLL stops)

U

PLL multiplying value setting
CGPLLSEL<RS><|S><C2S><ND> = multiplying

value

takes 100ps for initialize time of PLL

PLL operation

CGOSCCR<PLLON> = "1" (PLL starts)

U

takes 200us for lock-up time

PLL setting

CGPLLSEL<PLLSEL> ="1" (PLL used)

%

Possible to use the multiplied system clock

Initialize time

Lock-up_time
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6.3.6 System Clock

The TMPM362F10FG offers two selectable system clocks: low-speed or high-speed.

6.3.6.1 High-speed clock

The high-speed clock is used by multiplying.

Source clock Frequency Using PLL
High-speed Oscillator 8 to 16MHz
i Not use, 4 or 8 multiplying
oscillation External clock 8 to 16MHz

Note:Regarding PLL multiplying and the frequency of high-speed oscillation, refer to Table 6-1.

The clock devided by CGSYSCR<GEAR][2:0]> is used for a system clock. CGSYSCR<GEAR[2:0]>
can be modified in operation, a several time is needed for changing the clock.

The setting example of operation frequency depended on PLL multiplying and the clock gear setting is
shown bellow.

Table 6-1 The setting example of operation frequency depended on PLL multiplying and the clock gear set-
ting (Unit : MHz)

Input freq. PLL Min. oper- | Max. operat- After reset Clock gear (CG) PLL = @ ON Clock gear (CG) PLL = @ OFF
X1, X2 | Multiplying | ating freq. | ing freq. (%‘é - ?,;F o 112 114 118 11 112 114 118
8 32 8 32 16 8 4 8 4 2 1
9 36 9 36 18 9 45 9 45 | 225 | 113
10 40 10 40 20 10 5 10 5 25 | 125
12 ! 1 48 12 48 24 12 6 12 6 3 15
135 54 135 54 27 | 135 | 675 | 135 | 675 | 3.37 | 1.69
16.0 64 16.0 64 32 16 8 16 8 4 2
8 8 1 64 8 64 32 16 8 8 4 2 1

Note 1: When ADC is used, ADCLK shold be equal or less than 40MHz by setting ADCLK<ADCLK>.

6.3.6.2 Low-speed clock
The frequency which can be inputted from XT1 and XT2 shown below.
Table 6-2 Range of Low Speed Frequency
Input frequency Minimum operating | Maximum operating
range frequency frequency
30 to 34 (kHz) 30 kHz 34 kHz
Note: CEC uses fs for a sampling clock. If CEC is used, fs must be within 32.768kHz+4%.
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6.3.6.3  Setting system clock

To select system clock is used by CGOSCCR and CGCKSEL. After selecting system clock, set
CGPLLSEL and CGOSCCR for PLL and CGSYSCR for clock gear.

How to set system clock is shown below.

How to set system clock

Initial value after reset
CGOSCCR<XEN> = "1"

(Enable high-speed oscillation)
CGOSCCR<XTEN> = "1"

(Enable low-speed oscillation)
CGCKSEL<SYSCK> ="0"

(Selects fgear for system clock)
CGOSCCR<PLLON> = "0" (stops PLL)
CGPLLSEL<PLLSEL> = "0" (fosc used)
CGSYSCR<GEAR> = "000" (Not divided)

I\/l - j\/l
Case of using high-speed clock Case of low-speed clock
It is possible to use it as it is. CGOSCCR<WUPSEL> = "1"
(Selects low-speed clock)

U

<Warm-up operation>

U

CGCKSEL<SYSCK> = "1"

(Selects low-speed clock for system clock)
Confirm that CGCKSEL<SYSCKFLG> is "1".
CGOSCCR<XEN> ="0"

(Stops high-speed oscillatir. In dual clock
mode, it's not required.)

2 2

PLL setup When low-speed clock is used as fsys, the us-
& age of PLL function and clock gear are pro-
hibited.

Clock gear setting

Page 49 2013/5/31



6. Clock / Mode Control

6.3 Clock control TMPM362F10FG

6.3.7 Prescaler Clock Control

Peripheral 1/O has a prescaler for dividing a clock. As the clock ¢TO to be input to each prescaler, the "fper-
iph" clock specified in the CGSYSCR<FPSELO> can be divided according to the setting in the
CGSYSCR<PRCK]2:0]>. After the controller is reset, fperiph/1 is selected as ¢TO.

Note: To use the clock gear, ensure that you make the time setting such that prescaler output @Tn from
each peripheral function is slower than fsys (¢Tn < fsys). Do not switch the clock gear while the tim-
er counter or other peripheral function is operating.

6.3.8 System Clock Pin Output Function

TMPM362F10FG enables to output the system clock from a pin. The SCOUT pin can output the low
speed clock fs, the system clock fsys and fsys/2, and the prescaler input clock for peripheral I/O ¢TO.

Note 1: The phase difference (AC timing) between the system clock output by the SCOUT and the internal clock
is not guaranteed.

Note 2: When fsys is output from SCOUT pin, SCOUT pin outputs the unexpected waveform just after changing
clock gear. In the case of influencing to system by the unexpected waveform, the output of SCOUT pin
shold be disabled when changing theclock gear.

The output clock is selected by setting the CGSYSCR<SCOSEL[1:0]>.
The setting to use as SCOUT pin, refer to "Input/Output port".

Table 6-3 shows the pin status in each mode when the SCOUT pin is set to the SCOUT output.

Table 6-3 SCOUT Output Status in Each Mode

Mode Low power consumption mode
SCOUT selection NORMAL SLOwW
IDLE2,1 SLEEP STOP/BACKUP

CGSYSCR

<SCOSEL[1:0]> = "00" Output the fs clock

<SCOSEL[1:0]> = "01" Output the fsys/2 clock

<SCOSEL[1:0]> = "10" Output the fsys clock

<SCOSEL[1:0}> = 11 | OUPY! e @TO Fixed 0" or *1"

clock
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6.4 Modes and Mode Transitions

6.4.1 Mode Transitions

The NORMAL mode and the SLOW mode use the high-speed and low-speed clocks for the system clock re-
spectively.

The IDLE2/1, SLEE, STOP and BACKUP modes can be used as the low power consumption mode that en-
ables to reduce power consumption by halting processor core operation.

When the low-speed clock is not used, the SLOW, SLEEP and BACKUP SLEEP modes cannot be used.

TMPM362F10FG has a BACKUP mode. This mode can reduce power consumption of full width by shut-
down main power supply of almost function except particular one.

Figure 6-2 shows mode transition diagram.

For a detail of sleep-on-exit, refer to "Cortex-M3 Technical Reference Manual".

After reset

IDLE1 Mode IDLE2 mode

Instruction/

Instruction/ :
i sleep on exit

sleep on exit

Interrupt Interrupt

Interrupt Interrupt
(Power on shut down block (note 1) y (Power on shut down block
and perform internal reset) \ and perform internal reset)
(note 1) (note 1)
A - -l
Ll Y
NORMAL mode
Instruction/ Instruction/
sleep on exit A sleep on exit
Interrupt Interrupt
(note 1) note 1)
Instruction/ Instruction/
sleep on exit sleep on exit
Instruction Instruction
STOP mode SLEEP mode
Instruction/ Instruction/
sleep on exit sleep on exit
Interrupt Interrupt
(note 1)
Y Instruction/ Y Instruction/ Y
P sleep on exit sleep on exit o
< ”~ |BACKUP SLEEP
BACKUP STOP SLOW mode CKUP S
mode > < mode
Interrupt Interrupt
(Power on shut down block (Power on shut down block
and perform internal reset) and perform internal reset)
(note 1) (note 1)

Figure 6-2 Mode Transition Diagram

Note 1: The warm-up is needed. The warm-up time must be set in NORMAL or SLOWmodes before changing to STOP,
SLEEP and BACKUP modes. Regarding warm-up time, refer to "6.6.8 Warm-up".
Note 2: When the low-speed clock is not used, the SLOW, SLEEP and BACKUP SLEEP modes can not be used.

Note 3: Transition from SLOW mode to IDLE2 and IDLE1 mode is not available.
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6.5 Operation Mode

NORMAL mode and SLOW mode are available. The features of each mode are described in the following section

6.5.1 NORMAL mode

This mode is to operate the CPU core and the peripheral hardware by using the high-speed clock.

It is shifted to the NORMAL mode after reset. The low-speed clock can also be used.

6.5.2 SLOW mode

This mode is to operate the CPU core and the peripheral hardware by using the low-speed clock with high-
speed clock stopped. The SLOW mode reduces power consumption compared to the NORMAL mode.

This mode allows some peripheral functions to operate.

Ther peripheral functions which can be operated are shown in Table 6-6.

Note:In the SLOW mode, be sure not to perform reset using the Application Interrupt and Reset Control Reg-
ister <SYSRESETREQ> of the Cortex-M3 NVIC register.
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6.6 Low Power Consumption Modes

The TMPM362F10FG has low power consumption modes: IDLE1, IDLE2, SLEEP, STOP and BACKUP. To
shift to the low power consumption mode, specify the mode in the system control register CGSTBYCR<STBY[2:0]
> and execute the WFI (Wait For Interrupt) instruction.In this case, execute reset (Except BACKUP mode) or gen-
erate the interrupt to release the mode. Releasing by the interrupt requires settings in advance. See the chapter "Ex-
ceptions" for details.

Note 1: The TMPM362F10FG does not offer any event for releasing the low power consumption mode. Transition to
the low power consumption mode by executing the WFE (Wait For Event) instruction is prohibited.

Note 2: The TMPM362F10FG does not support the low power consumption mode configured with the SLEEPDEEP
bit in the Cortex-M3 core. Setting the <SLEEPDEEP> bit of the system control register is prohibited.

Note 3: Do not release BACKUP mode by reset.

The features of each mode are described as follows.

6.6.1 IDLE Mode (IDLEZ2, IDLE1)

CPU is stopped in this mode. Each peripheral function has one bit in its control register for enabling or dis-
abling operation in the IDLE mode. When the IDLE mode is enabled, peripheral functions for which opera-
tion in the IDLE mode is disabled stop operation and hold the state at that time.

The following peripheral functions can be enabled or disabled in the IDLE mode. For setting details, see
the chapter on each peripheral function.

16-bit timer / event counter (TMRB)
Serial channel (SIO/UART)

Serial bus interface (12C/SI0O)

AD converter (ADC)

Watchdog timer (WDT)

Note:Pay attention that the counter of watch dog timer function can not be cleared by CPU while in IDLE
mode.

6.6.1.1 IDLE2 mode
In the IDLE2 mode, CPU stops.

Operation frequency range and the peripherals performance are equivalent for the normal mode besides
power consumption is reduced compared to the NOMAL mode.

6.6.1.2 IDLE1 mode
The IDLEI mode is decreased power supply ability than IDEL2 to realize low power consumption.

Using the IDLE1 mode, the conditions are refer to "Table 6-6 Operational Status in Each Mode" and Op-
eration frequency must be set as follows; fsys=1MHz (fosc=8MHz, PLL multiplier circuit stop, clock
gear 1/8).
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6.6.2 SLEEP mode
In the SLEEP mode, the external low-speed oscillator, RTC, CEC, RMC and key-on wakeup can be operated.

By releasing the SLEEP mode, the device returns to the preceding mode of the SLEEP mode and starts op-
eration.

6.6.3 STOP mode

All the internal circuits including the internal oscillator are brought to a stop in the STOP mode.

By releasing the STOP mode, the device returns to the preceding mode of the STOP mode and starts opera-
tion.

The STOP mode enables to select the pin status by setting the CGSTBYCR<DRVE>. Table 6-4 shows the
pin status in the STOP mode.

Table 6-4 Pin States in the STOP mode

Pin name 110 <DRVE> =0 <DRVE> =1
X1, XT1 Input only x x
;,)\‘;rtt X2, XT2 Output only "High" level output "High" level output
RESET, NMI, MODE Input only o o
PL3, PL7, PM3, PM7, PN3, PE7, PG3, Input o o
PG7, PN7, PO3, PO7, PD7, PH3, PH7, P12,
PI3
(When used as interrupt pin Output x Depends on PxCR[m]
PxFRn<PxmFn>=1 and input is enabled
PxIE<PxmIE>=1) (note)
PJ4,PJ5, PJ6, PJ7 Input o o
(When used as KWUP pin
PxFRn<PxmFn>=1 and input is enabled Output x Depends on PxCR[m]
PxIE<PxmIE>=1) (note)
Port | PFO, PF1, PF2, PF3, PF4 Input x Depends on PxIE[m]
(When used as trace data output pin
xFRn<PxmFn>=1) (note) Output Depends on (PxCR[m])
PA7 to PAO, PB7 to PBO, PC7 to PCO, PD7 Input o o
to PDO, PE6 to PEO, PP6 to PP2, PPO
(When used as external bus pin
PxFRn<PxmFn>=1. Only data bus pin and in-| ~ Output Depends on (PxCR[m])
put is enabled PxIE <PxmIE>=1) (note)
Input x Depends in PxIE[m]
other port pin
Output x Depends in PxCR[m]

o : Input or output enabled.
x 1 Input or output disabled.

Note:x : port number / m : corresponding bit / n: function register number
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6.6.4 BACKUP mode (BACKUP STOP, BACKUP SLEEP)

BACKUP mode realizes the lowest power consumption by cutting off the internal power regulator. About
more details, refer to the BACKUP module.

6.6.5 Low power Consumption Mode Setting

The low power consumption mode is specified by the setting of the CGSTBYCR <STBY[2:0]>.

Table 6-5 shows the mode setting in the <STBY[2:0]>.

Table 6-5 Low power consumption mode setting

Mode CGSTBYCR

<STBY[2:0]>
STOP 001
SLEEP 010
IDLE2 011
BACKUP STOP 101
BACKUP SLEEP 110
IDLE1 11

Note:Except setting above is prohibited.
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6.6.6 Operational Status in Each Mode

Table 6-6 shows the operational status in each mode.

Table 6-6 Operational Status in Each Mode

Block NORMAL SLOW IDLE2 IDLE SLEEP STOP BACKUP BACKUP
(note 1) SLEEP STOP

Processor core o o - - - - x x
DMAC o - o - - - x X
SMC o - o - - - x x
1/0 port o o o (note 6) o (note 6) o (note 6) o (note 2) A (note 3) A (note 2/ 3)
ADC o # (note 5) A # (note 5) - (note 5) - (note 5) x x
SIO/UART o # A # - - x x
12C/SI0 o # A # - - x x
TMRB o o A # - - x x
WDT o # A # - - x x
SSP o # - - - - x x
KWUP o o o (note 4) o (note 4) o o (note 4) A A (note 4)
CEC o o A A o - A -
RMC o o A A o - A -
RTC o o o o o - A -
CG o o o o o o o o
PLL o * A # # # #,x #,x
tI-(I)irg:'nf-cs)peed oscilla- o A o o _ _ _ _
Low-speed oscilla- o o o _ o _
tor (fs)
Main RAM o o o o o o x x
BACKUP RAM
(note 2) o o o o o o o o
o : Operating

- : Clock stopped automatically after the setting mode. (note7)

A : Operating / stopped can be selected by software.

# : Before enter the setting mode, must stop these module operations by software.
x : After transition the setting mode, power down these module automatically.

* . After transition the setting mode, must stop these module operations by software.

- : Before enter the setting mode, operating / stopped can be selected by software.

Note 1: In IDLE1 and SLOW mode, the particuler peripheral function shown in Table 6-6 must be stopped. In IDLE1
mode, TMPM362F10FG must be operated on maximam frequency of fsys = 1MHz (fosc=8MHz, PLL stopped,
clock gear 1/8).

Note 2: It depends on CGSTBYCR<DRVE>.

Note 3: It depends on CGSTBYCR<PTKEEP>.

Note 4: When low-speed oscillator is stopped or stopped automatically, only static pull-up will be valid.
Note 5: Before transition the setting mode, clear ADMO1D<VREFON> to "0".

Note 6: Port state before transition the low power consumption mode is kept.

Note 7: The clock supplied to the module is stopped automatically after transition the setting mode. Therefore, transit
the setting mode after comfirming the stop of the each module.
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6.6.7 Releasing the Low Power Consumption Mode

The low power consumption mode except BACKUP mode can be released by an interrupt request, Non-
Maskable Interrupt (NMI) or reset.

The release source that can be used is determined by the low power consumption mode selected.

Details are shown in Table 6-7.
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Table 6-7 Release Source in Each Mode

IDLE1 BACKUP BACKUP
Low power consumption mode IDLE2 SLEEP STOP SLEEP STOP
(note 1)
(note 2) (note 2)

INTO to 4,8,E,F (note 3) o o o o o o
INT5 to 7,9 to D (note 3) o o o o x x
INTRTC o o o x o x
INTTBO to F o) x x x x x

INTCAP10 to 20,50 to 70, 90 to BO,DO
to FO o) x x x x x
INTCAP 11 to 21,51 to 71,91 to B1,D1 < < < N <

Interrupt | to F1 o
INTRXO to B, INTTXO to B o x x x x x
Release
source INTSBIO to 4 [o] x x x x x
INTCECRX, INTCECTX [o) o [o) x o (note 5) x
INTRMCRXO, 1 [o) o o x o x
INTAD / INTADHP / INTADMO, 1 o x x x x x
INTKWUP o o o o o o
SysTick interrupt o o x x x x
NMI (INTWDT) o x x x x x
NMI (NMI pin) o x o o x x
RESET (RESET pin) o o o o x x
o : Starts the interrupt handling after the mode is released. (The reset initializes the LSI)
x : Unavailable

Note 1: Refer to "6.6.8 Warm-up" about warm-up time.

Note 2: After releasing BACKUP mode, initialize the circuit except BACKUP module.

Note 3: To release the low power consumption mode by using the level mode interrupt, keep the level until the in-
terrupt handling is started. Changing the level before then will prevent the interrupt handling from start-
ing properly.

Note 4: For shifting to the low power consumption mode, set the CPU to prohibit all the interrupts other than the
release source. If not, releasing may be executed by an unspecified for wake up.

Note 5: INTCECRX (CEC reception interrupt) is source trigger for wake up in the BACKUP SLEEP mode. But IN-
TCECTX (CEC transmission interrupt) is not trigger for wake up in the BACKUP SLEEP mode.

Note 6: To shift from NORMAL mode to IDLE1 mode, Warm-up time requires more than 100us. If not, recovery

time of MCU internal system is not done when the return from IDLE1 mode.

Release by interrupt request

To release the low power consumption mode by an interrupt, the CPU must be set in advance to de-
tect the interrupt. In addition to the setting in the CPU, the clock generator must be set to detect
the interrupt to be used to release the SLEEP and STOP modes.

Release by Non-Maskable Interrupt (NMI)

There are two kinds of NMI sources: WDT interrupt (INTWDT) and NMI pin. INTWDT can on-
ly be used in the IDLE2 mode. The NMI pin can be used to release all the lower power consump-
tion modes except BACKUP and IDLE! mode.

Release by reset

Any low power consumption mode except BACKUP mode can be released by reset from the RE-
SET pin. After that, the mode switches to the NORMAL mode and all the registers are initialized
as is the case with normal reset.

Note that releasing from the STOP mode by reset does not induce the automatic warm-up. Keep
the reset signal valid until the oscillator operation becomes stable.

Release by SysTick interrupt
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SysTick interrupt can only be used in the IDLE mode.

Note: Do not release BACKUP mode by reset.

Refer to "Interrupts" in "Exceptions" for detail.
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6.6.8 Warm-up

Mode transition may require the warm-up so that the internal oscillator provides stable oscillation.

In the mode transition from STOP to the NORMAL / SLOW or from IDLE1 / SLEEP to NORMAL, the
warm-up counter is activated automatically. And then the system clock output is started after the elapse of con-
figured warm-up time.

It is necessary to select a oscillator to be used for warm-up in the CGOSCCR<WUPSEL> and to set a warm-
up time in the CGOSCCR<WUPT[11:0]><WUPTL[1:0]> before executing the instruction to enter the
STOP / IDLE1 / SLEEP mode.

In the transition from NORMAL to SLOW / SLEEP, the warm-up is required so that the internal oscilla-
tor to stabilize if the low-speed clock is disabled. Enable the low-speed clock and then activate the warm-up
by software.

In the transition from SLOW to NORMAL when the high-speed clock is disabled, enable the high-speed
clock and then activate the warm-up.

Table 6-8 shows whether the warm-up setting of each mode transition is required or not.
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Note 1:
Note 2:
Note 3:
Note 4:

Table 6-8 Warm-up setting in mode transition

Mode transition

Warm-up setting

NORMAL — IDLE2, 1

Not required

NORMAL — SLEEP

Not required (note 1)

NORMAL — SLOW

Not required (note 1)

NORMAL — STOP

Not required

NORMAL — BACKUP SLEEP

Not required (note 1)

NORMAL — BACKUP STOP

Not required

SLOW — NORMAL

Not required (note 2)

SLOW — SLEEP

Not required

SLOW — STOP

Not required

SLOW — BACKUP SLEEP

Not required

SLOW — BACKUP STOP

Not required

IDLE2 — NORMAL

Not required

IDLE1 — NORMAL

Auto-warm-up (note 3)

High-speed oscillator : equal or more
than 100us

SLEEP — NORMAL

Auto-warm-up

High-speed oscillator : Setting value
of warm-up time

SLEEP — SLOW

Not required

STOP — NORMAL

Auto-warm-up

High-speed oscillator : Setting value
of warm-up time

STOP — SLOW

Auto-warm-up

Low-speed oscillator :Setting value of
warm-up time

BACKUP SLEEP — NORMAL

Auto-warm-up (note 3)

High-speed oscillator : equal or more
than 500us

BACKUP STOP — NORMAL

Auto-warm-up (note 3)

High-speed oscillator : equal or more
than 500us

BACKUP SLEEP — SLOW

Auto-warm-up (note 3)

Low-speed oscillator : equal or more
than 2.5ms

BACKUP STOP — SLOW

Auto-warm-up (note 3)

Low-speed oscillator : equal or more
than 2.5ms

If the low-speed clock is disabled, enable the low-speed clock and then activate the warm-up by software.
If the high-speed clock is disabled, enable the high-speed clock and then activate the warm-up by software.
Do not set value of warm-up time less than the specified value.

Returning to normal mode by reset does not induce the automatic warm-up. Keep the reset signal valid un-
til the oscillator operation becomes stable.
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6.6.9 Clock Operation in Mode Transition

The clock operation in mode transition are described Chapter 6.6.9.1 to 6.6.9.4.

6.6.9.1  Transition of operation modes : NORMAL — STOP — NORMAL

When returning to the NORMAL mode from the STOP mode, the warm-up is activated automatically.
It is necessary to set the warm-up time before entering the STOP mode.

Returning to the NORMAL mode by reset does not induce the automatic warm-up. Keep the reset sig-
nal asserted until the oscillator operation becomes stable.

WFI excute/
sleep on exit Release event occurs
' (( H (( H
) )} I )} )
Mode NORMAL X b i STOP b X NORMAL
! ) . ) J
fosc | | | | | | ( I | | | | | | | | | | | | |
. ) : :
i | 5 ’
Warm-up i ( T *
' )) ' '
fsys . i
(System clock) (¢ ' (¢ I | | | | |
: ) ; ) '
System clock stops High-speed clock starts oscillating Warm-up completes.
Warm-up starts System clock starts.

6.6.9.2 Transition of operation modes : NORMAL — SLEEP — NORMAL

When returning the NORMAL mode from the SLEEP mode, the warm-up is activated automatically. It
is necessary to set the warm-up time before entering the SLEEP mode.

Returning to the NORMAL mode by reset does not induce the automatic warm-up. Keep the reset sig-
nal asserted until the operation becomes stable.

WFI excute/
sleep on exit Release event occurs
! (C ' (C '
) )] T )] T
Mode NORMAL X > ! SLEEP s X NORMAL
' )} ' )] '
fosc | | | | | | (« | | | | | | | | I | | | | |
' ? , H
H h (,(, H
Warm-up - ( T *

fsys I
(System clock) | | | | | | (0 :

/L /L

(C
)) 1
Oq'cillation continues \\ ,

fs
(Low-speed clock)

1 1

—

System clock stops High-speed clock starts oscillating Warm-up completes.
Warm-up starts System clock starts.
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6.6.9.3  Transition of operation modes : SLOW — STOP — SLOW

The warm-up is activated automatically. It is necessary to set the warm-up time before entering the

STOP mode.
WFI excute/
sleep on exit Release event occurs
H (( H (( H
Mode sLow X 4 1 STOP 4 X sLow
! ) . ) J
. ) : .
i | 4 ’
Warm-up i (« T *
' )) ' '
fsys : i
(System clock=fs) ‘0 : ‘0 I | | | | |
: ) ; ) :
System clock stops Low-speed clock starts oscillating Warm-up completes
Warm-up starts System clock starts

6.6.9.4  Transition of operation modes : SLOW — SLEEP — SLOW

The low-speed clock continues oscillation in the SLEEP mode. There is no need to make a warm-up set-

ting.
WEFI excute/
sleep on exit Release event occurs
. (( H
) }
Mode sLow X SLEEP X SLow

s S e P Y I o
o L .
(System clock=fs) 0

. )) .

System clock stops System clock starts
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7.

71

Exceptions

This chapter describes features, types and handling of exceptions.

Exceptions have close relation to the CPU core. Refer to "Cortex-M3 Technical Reference Manual" if needed.

Overview
Exceptions have close relation to the CPU core. Refer to "Cortex-M3 Technical Reference Manual" if needed.

There are two types of exceptions: those that are generated when some error condition occurs or when an instruc-
tion to generate an exception is executed; and those that are generated by hardware, such as an interrupt request sig-
nal from an external pin or peripheral function.

All exceptions are handled by the Nested Vectored Interrupt Controller (NVIC) in the CPU according to the re-
spective priority levels. When an exception occurs, the CPU stores the current state to the stack and branches to
the corresponding interrupt service routine (ISR). Upon completion of the ISR, the information stored to the stack
is automatically restored.

7.1.1 Exception types

The following types of exceptions exist in the Cortex-M3.

For detailed descriptions on each exception, refer to "Cortex-M3 Technical Reference Manual".

Reset

Non-Maskable Interrupt (NMI)
Hard Fault

Memory Management
Bus Fault

Usage Fault

SVCall (Supervisor Call)
Debug Monitor

PendSV

SysTick

External Interrupt
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7.1.2 Handling Flowchart

The following shows how an exception/interrupt is handled. In the following descriptions, El
indicates hardware handling. ‘:’ indicates software handling.

Each step is described later in this chapter.

Processing Description See

" Detection by CG/CPU " The CG/CPU detects the exception request. Section 7.1.2.1

-

" Handling by CPU " The CPU handles the exception request.

Section 7.1.2.2

-

" Branch to ISR " The CPU branches to the corresponding interrupt service routine (ISR).

-

| Execution of ISR | Necessary processing is executed. Section 7.1.2.4

-

| Return from exception | The CPU branches to another ISR or returns to the previous program. Section 7.1.2.4
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7.1.2.1  Exception Request and Detection

(1)  Exception occurrence

Exception sources include instruction execution by the CPU, memory accesses, and interrupt re-
quests from external interrupt pins or peripheral functions.

An exception occurs when the CPU executes an instruction that causes an exception or when an er-
ror condition occurs during instruction execution.

An exception also occurs by an instruction fetch from the Execute Never (XN) region or an ac-
cess violation to the Fault region.

An interrupt request is generated from an external interrupt pin or peripheral function.For inter-
rupts that are used for releasing a standby mode, relevant settings must be made in the clock genera-
tor. For details, refer to "7.5 Interrupts".

(2) Exception detection
If multiple exceptions occur simultaneously, the CPU takes the exception with the highest priority.

Table 7-1 shows the priority of exceptions. "Configurable" means that you can assign a priority lev-
el to that exception. Memory Management, Bus Fault and Usage Fault exceptions can be enabled or
disabled. If a disabled exception occurs, it is handled as Hard Fault.

Table 7-1 Exception Types and Priority

No. Exception type Priority Description
1 Reset -3 (highest) Reset pin, WDT or SYSRETREQ
2 Non-Maskable Interrupt | -2 NMI pin or WDT
3 Hard Fault -1 Z@L&Itot?iti(s:adr}ggltjlae((:’tivate because a higher-priority fault is being han-
4 Memory Management Configurable Exceptilon from the Memory Protection Unit (MPU? (Note 1)
Instruction fetch from the Execute Never (XN) region
5 Bus Fault Configurable Access violation to the Hard Fault region of the memory map
6 Usage Fault Configurable g:li?;ir:\ed instruction execution or other faults related to instruction ex-
7~10 | Reserved -
11 SVCall Configurable System service call with SVC instruction
12 Debug Monitor Configurable Debug monitor when the CPU is not faulting
13 Reserved -
14 PendSV Configurable Pendable system service request
15 SysTick Configurable Notification from system timer
16~ External interrupt Configurable External interrupt pin or peripheral function (Note2)

Note 1: This product does not contain the MPU.

Note 2: External interrupts have different sources and numbers in each product. For details,
see"7.5.1.5 List of Interrupt Sources”.
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(3) Priority setting
Priority level

The external interrupt priority is set to the interrupt priority register and other exceptions
are set to <PRI n> bit in the system handler priority register.

The configuration <PRI n> can be changed, and the number of bits required for setting
the priority varies from 3 bits to 8 bits depending on products. Thus, the range of priority val-
ues you can specify is different depending on products.

In the case of 8-bit configuration, the priority can be configured in the range from 0 to
255. The highest priority is "0". If multiple elements with the same priority exist, the small-
er the number, the higher the priority becomes.

Note: <PRI_n> bit is defined as a 3-bit configuration with this product.
+ Priority grouping

The priority group can be split into groups. By setting the <PRIGROUP> of the applica-
tion interrupt and reset control register, <PRI_n> can be divided into the pre-emption prior-
ity and the sub priority.

A priority is compared with the pre-emption priority. If the priority is the same as the pre-
emption priority, then it is compared with the sub priority. If the sub priority is the same
as the priority, the smaller the exception number, the higher the priority.

The Table 7-2 shows the priority group setting. The pre-emption priority and the sub pri-
ority in the table are the number in the case that <PRI n> is defined as an 8-bit configuration.

Table 7-2 Priority grouping setting
<PRI_n[7:0]> Number of
<PRIGROUP[2:0]> . Number of
) Pre-emption Subpriority pre-emption —
setting L subpriorities
field field priorities
000 [7:1] [0] 128 2
001 [7:2] [1:0] 64 4
010 [7:3] [2:0] 32 8
011 [7:4] [3:0] 16 16
100 [7:5] [4:0] 8 32
101 [7:6] [5:0] 4 64
110 7] [6:0] 2 128
111 None [7:0] 1 256
Note:If the configuration of <PRI_n> is less than 8 bits, the lower bit is "0". For the exam-
ple, in the case of 3-bit configuration, the priority is set as <PRI_n[7:5]> and <PRI_n[4:0]
> is "00000".
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7.1.2.2  Exception Handling and Branch to the Interrupt Service Routine (Pre-emption)

When an exception occurs, the CPU suspends the currently executing process and branches to the inter-
rupt service routine. This is called "pre-emption".

(1) Stacking

When the CPU detects an exception, it pushes the contents of the following eight registers to the
stack in the following order :

Program Counter (PC)

Program Status Register (xPSR)
r0 to 13

rl2

Link Register (LR)

The SP is decremented by eight words by the completion of the stack push.The following shows
the state of the stack after the register contents have been pushed.

Old SP — <previous>
xPSR
PC
LR
r12
r3
r2

r1

SP — r0

(2) fetching an ISR
The CPU enables instruction to fetch the interrupt processing with data store to the register.

Prepare a vector table containing the top addresses of ISRs for each exception.After reset, the vec-
tor table is located at address 0x0000 0000 in the Code area.By setting the Vector Table Offset Reg-
ister, you can place the vector table at any address in the Code or SRAM space.

The vector table should also contain the initial value of the main stack.

(3) Late-arriving

If the CPU detects a higher priority exception before executing the ISR for a previous exception,
the CPU handles the higher priority exception first. This is called "late-arriving".

A late-arriving exception causes the CPU to fetch a new vector address for branching to the corre-
sponding ISR, but the CPU does not newly push the register contents to the stack.

(4) Vector table

The vector table is configured as shown below.
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You must always set the first four words (stack top address, reset ISR address, NMI ISR address,
and Hard Fault ISR address). Set ISR addresses for other exceptions if necessary.

Offset Exception Contents Setting
0x00 Reset Initial value of the main stack Required
0x04 Reset ISR address Required
0x08 Non-Maskable Interrupt | ISR address Required
0x0C Hard Fault ISR address Required
0x10 Memory Management ISR address Optional
0x14 Bus Fault ISR address Optional
0x18 Usage Fault ISR address Optional
0x1C to 0x28 Reserved
0x2C SVCall ISR address Optional
0x30 Debug Monitor ISR address Optional
0x34 Reserved
0x38 PendSV ISR address Optional
0x3C SysTick ISR address Optional
0x40 External Interrupt ISR address Optional

7.1.2.3 Executing an ISR

An ISR performs necessary processing for the corresponding exception. ISRs must be prepared by the
user.

An ISR may need to include code for clearing the interrupt request so that the same interrupt will not oc-
cur again upon return to normal program execution.

For details about interrupt handling, see "7.5 Interrupts".

If a higher priority exception occurs during ISR execution for the current exception, the CPU abandons
the currently executing ISR and services the newly detected exception.
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7.1.2.4 Exception exit

(1)  Execution after returning from an ISR

When returning from an ISR, the CPU takes one of the following actions :

Tail-chaining

If a pending exception exists and there are no stacked exceptions or the pending excep-
tion has higher priority than all stacked exceptions, the CPU returns to the ISR of the pend-
ing exception.

In this case, the CPU skips the pop of eight registers and push of eight registers when ex-
iting one ISR and entering another. This is called "tail-chaining".

Returning to the last stacked ISR

If there are no pending exceptions or if the highest priority stacked exception is of high-
er priority than the highest priority pending exception, the CPU returns to the last stacked
ISR.

Returning to the previous program

If there are no pending or stacked exceptions, the CPU returns to the previous program.

(2) Exception exit sequence

When returning from an ISR, the CPU performs the following operations :

Pop eight registers

Pops the eight registers (PC, xPSR, 10 to 13, r12 and LR) from the stack and adjust the
SP.

Load current active interrupt number

Loads the current active interrupt number from the stacked xPSR. The CPU uses this to
track which interrupt to return to.

Select SP

If returning to an exception (Handler Mode), SP is SP_main. If returning to Thread
Mode, SP can be SP_main or SP_process.
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7.2 Reset Exceptions
Reset exceptions are generated from the following three sources.

Use the Reset Flag (CGRSTFLG) Register of the Clock Generator to identify the source of a reset.

External reset pin

A reset exception occurs when an external reset pin changes from "Low" to "High".
Reset exception by WDT

The watchdog timer (WDT) has a reset generating feature. For details, see the chapter on the WDT.
Reset exception by SYSRESETREQ

A reset can be generated by setting the SYSRESETREQ bit in the NVIC's Application Interrupt and Re-

set Control Register.

Note: Do not reset with <SYSRESETREQ> in SLOW mode.

7.3 Non-Maskable Interrupts (NMI)

Non-maskable interrupts are generated from the following two sources.

Use the NMI Flag (CGNMIFLG) Register of the clock generator to identify the source of a non-maskable interrupt.

External NMI pin
A non-maskable interrupt is generated when an external NMI pin changes from "High" to "Low".
Non-maskable interrupt by WDT

The watchdog timer (WDT) has a non-maskable interrupt generating feature. For details, see the chap-
ter on the WDT.

7.4 SysTick

SysTick provides interrupt features using the CPU's system timer.

When you set a value in the SysTick Reload Value Register and enable the SysTick features in the SysTick Con-
trol and Status Register, the counter loads with the value set in the Reload Value Register and begins counting
down.When the counter reaches "0", a SysTick exception occurs.You may be pending exceptions and use a flag
to know when the timer reaches "0".

The SysTick Calibration Value Register holds a reload value for counting 10 ms with the system timer. The
count clock frequency varies with each product, and so the value set in the SysTick Calibration Value Register al-
so varies with each product.

Note:In this product, fosc by 32 is used as external reference clock.
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7.5 Interrupts
This chapter describes routes, sources and required settings of interrupts.
The CPU is notified of interrupt requests by the interrupt signal from each interrupt source.
It sets priority on interrupts and handles an interrupt request with the highest priority.

Interrupt requests for clearing a standby mode are notified to the CPU via the clock generator. Therefore, appro-
priate settings must be made in the clock generator.

7.5.1 Interrupt Sources

7.5.1.1 Interrupt route
Figure 7-1 shows an interrupt request route.

The interrupts issued by the peripheral function that is not used to release standby are directly input to
the CPU (routel).

The peripheral function interrupts used to release standby (route 2) and interrupts from the external inter-
rupt pin (route 3) are input to the clock generator and are input to the CPU through the logic for releas-
ing standby (route 4 and 5).

If interrupts from the external interrupt pins are not used to release standby, they are directly input to
the CPU, not through the logic for standby release (route 6).

Peripheral
function
Interrupt request M
® | cPu
<INTXEN> @
® ¥
>0
External ® @
interrupt L1 Port > Exiing [
pin standby
» mode
@
Clock generator
Peripheral
function

Figure 7-1 Interrupt Route

7.5.1.2 Generation

An interrupt request is generated from an external pin or peripheral function assigned as an interrupt
source or by setting the NVIC's Interrupt Set-Pending Register.
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From external pin
Set the port control register so that the external pin can perform as an interrupt function pin.
+  From peripheral function
Set the peripheral function to make it possible to output interrupt requests.
See the chapter of each peripheral function for details.
+ By setting Interrupt Set-Pending Register (forced pending)

An interrupt request can be generated by setting the relevant bit of the Interrupt Set-Pend-
ing Register.

7.5.1.3 Transmission

An interrupt signal from an external pin or peripheral function is directly sent to the CPU unless it is
used to exit a standby mode.

Interrupt requests from interrupt sources that can be used for clearing a standby mode are transmitted
to the CPU via the clock generator. For these interrupt sources, appropriate settings must be made in the
clock generator in advance. External interrupt sources not used for exiting a standby mode can be used with-
out setting the clock generator.

7.5.1.4 Precautions when using external interrupt pins
If you use external interrupts, be aware the followings not to generate unexpected interrupts.

If input disabled (PXIE<PxmIE>="0"), inputs from external interrupt pins are "High". Also, if external in-
terrupts are not used as a trigger to release standby (route 6 of Figure 7-1), input signals from the exter-
nal interrupt pins are directly sent to the CPU. Since the CPU recognizes "High" input as an interrupt, inter-
rupts occur if corresponding interrupts are enabled by the CPU as inputs are being disabled.

To use the external interrupt without setting it as a standby trigger, set the interrupt pin input as "Low"
and enable it. Then, enable interrupts on the CPU.
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7.5.1.5

List of Interrupt Sources

Table 7-3 shows the list of interrupt sources.

Table 7-3 List of Interrupt Sources

active level .
CG interrupt mode
No. Interrupt Source (Releasing standby and .
; control register
interrupt)
0 INTO Interrupt pin 0
1 INT1 Interrupt pin 1
CGIMCGA
2 INT2 Interrupt pin 2
3 INT3 Interrupt pin 3
4 INT4 Interrupt pin 4
5 INT5 Interrupt pin 5
CGIMCGB
6 INT6 Interrupt pin 6
7 INT7 Interrupt pin 7
Selectable
8 INT8 Interrupt pin 8
9 INT9 Interrupt pin 9
CGIMCGC
10 | INTA Interrupt pin A
11 | INTB Interrupt pin B
12 | INTC Interrupt pin C
13 | INTD Interrupt pin D
CGIMCGD
14 | INFE Interrupt pin E
15 | INTF Interrupt pin F
16 | INTRXO Serial channel reception 0 interrupt
17 | INTTXO Serial channel transmission 0 interrupt
18 | INTRX1 Serial channel reception 1 interrupt
19 | INTTX1 Serial channel transmission 1 interrupt
20 |[INTRX2 Serial channel reception 2 interrupt
21 [ INTTX2 Serial channel transmission 2 interrupt
22 [ INTRX3 Serial channel reception 3 interrupt
23 | INTTX3 Serial channel transmission 3 interrupt
24 [ INTRX4 Serial channel reception 4 interrupt
25 |[INTTX4 Serial channel transmission 4 interrupt
26 | INTSBIO Serial bus interface 0 interrupt
27 | INTSBI1 Serial bus interface 1 interrupt
28 | INTCECRX CEC reception interrupt
29 |[INTCECTX CEC transmission interrupt
Rising edge CGIMCGE
30 [ INTRMCRXO0 Remote control signal reception 0 interrupt
31 | INTRMCRX1 Remote control signal reception 1 interrupt
32 | INTRTC RTC interrupt Falling edge
CGIMCGF
33 | INTKWUP Key-on wake-up interrupt High level
34 [ INTSBI2 Serial bus interface 2 interrupt
35 |[INTSBI3 Serial bus interface 3 interrupt
36 |[INTSBI4 Serial bus interface 4 interrupt
37 | INTADHP Highest priority AD conversion complete interrupt
38 | INTADMO AD conversion monitoring function 0 interrupt
39 [ INTADM1 AD conversion monitoring function 1 interrupt
20 |INTTBO 16-bit timer /event counter 0 match detection inter-
rupt
41 | INTTB1 :j;;?lt timer /event counter 1 match detection inter-
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Table 7-3 List of Interrupt Sources

active level

CG interrupt mode

No. Interrupt Source (Releasing standby and :
. control register
interrupt)

42 | INTTB2 16-bit timer /event counter 2 match detection inter-

rupt

43 | INTTB3 16-bit timer /event counter 3 match detection inter-

rupt

44 | INTTB4 16-bit timer /event counter 4 match detection inter-

rupt

45 | INTTBS 16-bit timer /event counter 5 match detection inter-

rupt

46 | INTTBSG 16-bit timer /event counter 6 match detection inter-

rupt

47 | INTTB? 16-bit timer /event counter 7 match detection inter-

rupt

48 | INTTBS 16-bit timer /event counter 8 match detection inter-

rupt

49 | INTTBO 16-bit timer /event counter 9 match detection inter-

rupt

50 | INTTBA 16-bit timer /event counter A match detection inter-

rupt

51 | INTTBB 16-bit timer /event counter B match detection inter-

rupt

52 | INTTBC 16-bit timer /event counter C match detection inter-

rupt

53 | INTTBD 16-bit timer /event counter D match detection inter-

rupt

54 | INTTBE 16-bit timer /event counter E match detection inter-

rupt

55 | INTTBF 16-bit timer /event counter F match detection inter-

rupt

56 | Reserved -

57 | Reserved -

58 |[INTAD AD conversion completion interrupt

59 | INTSSPO SSP interrupt

60 [ INTRX5 Serial channel 5 reception interrupt

61 |[INTTX5 Serial channel 5 transmission interrupt

62 | INTRX6 Serial channel 6 reception interrupt

63 |[INTTX6 Serial channel 6 transmission interrupt

64 | INTRX7 Serial channel 7 reception interrupt

65 | INTTX7 Serial channel 7 transmission interrupt

66 |[INTRX8 Serial channel 8 reception interrupt

67 |INTTX8 Serial channel 8 transmission interrupt

68 |[INTRX9 Serial channel 9 reception interrupt

69 |[INTTX9 Serial channel 9 transmission interrupt

70 |[INTRX10 Serial channel 10 reception interrupt

71 [INTTX10 Serial channel 10 transmission

72 | INTRX11 Serial channel 11 reception

73 [ INTTX11 Serial channel 11 transmission

74 | INTCAP10 gG—blt timer /event counter 1 input capture interrupt

75 | INTCAP11 16-b|t timer /event counter 1 input capture interrupt

76 | INTCAP20 16-bit timer /event counter 2 input capture interrupt

0
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Table 7-3 List of Interrupt Sources

active level

(Releasing standby and
interrupt)

CG interrupt mode
control register

No. Interrupt Source

77 | INTCAP21 16-bit timer /event counter 2 input capture interrupt
78 | Reserved -

79 | Reserved -

80 | INTCAP50 (1)6-bit timer /event counter 5 input capture interrupt
81 | INTCAP51 16—bit timer /event counter 5 input capture interrupt
82 | INTCAPEO (1)6-bit timer /event counter 6 input capture interrupt
83 | INTCAPS1 16—bit timer /event counter 6 input capture interrupt
84 | INTCAPTO (’I)B-bit timer /event counter 7 input capture interrupt
85 | INTCAPT1 16-bit timer /event counter 7 input capture interrupt
86 | INTCAP90 gG—bit timer /event counter 9 input capture interrupt
87 | INTCAP91 16-bit timer /event counter 9 input capture interrupt
88 | INTCAPAO gG—bit timer /event counter A input capture interrupt
89 | INTCAPA1 16-bit timer /event counter A input capture interrupt
00 | INTCAPBO éﬁ—bit timer /event counter B input capture interrupt
91 | INTCAPB1 :]lB-bit timer /event counter B input capture interrupt
92 | INTCAPDO (1)6—bit timer /event counter D input capture interrupt
03 | INTCAPD1 16-bit timer /event counter D input capture interrupt
94 | INTCAPEO (1)6-bit timer /event counter E input capture interrupt
95 | INTCAPE1 16—bit timer /event counter E input capture interrupt
96 | INTCAPFO (1)6-bit timer /event counter F input capture interrupt
o7 | INTCAPF1 16—bit timer /event counter F input capture interrupt
98 | INTDMACERR DMA error status interrupt

99 [ INTDMACTCO DMA terminal count status interrupt
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7.5.1.6 Active level

The active level indicates which change in signal of an interrupt source triggers an interrupt. The CPU rec-
ognizes interrupt signals in "High" level as interrupt. Interrupt signals directly sent from peripheral func-
tions to the CPU are configured to output "High" to indicate an interrupt request.

Active level is set to the clock generator for interrupts which can be a trigger to release standby. Inter-
rupt requests from peripheral functions are set as rising-edge or falling-edge triggered. Interrupt requests
from interrupt pins can be set as level-sensitive ("High" or "Low") or edge-triggered (rising or falling).

If an interrupt source is used for clearing a standby mode, setting the relevant clock generator register
is also required. Enable the CGIMCGx<INTXEN> bit and specify the active level in the
CGIMCGx<EMCGx> bits. You must set the active level for interrupt requests from each peripheral func-
tion as shown in Table 7-3

An interrupt request detected by the clock generator is notified to the CPU with a signal in "High" level.
Note:For the CEC reception / transmission, remote control signal reception and real time clock in-

terrupts, set the <INTXEN> bit to "1" and specify the active level, even when they are not
used for clearing a standby mode.
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7.5.2 Interrupt Handling

7.5.21 Flowchart

The following shows how an interrupt is handled.

The following shows how an exception/interrupt is handled. In the following descriptions,

indicates hardware handling. I:I indicates software handling.

Processing

Setting for detection

setting for sending
interrupt signal

{

Interrupt generation

Not clearing
standby mode

[

CG detects interrupt
(clearing standby mode)

—

CPU detects interrupt.

{1

CPU handles interrupt.

{

Clearing
standby mode

Details

Set the relevant NVIC registers for detecting interrupts.

Set the clock generator as well if each interrupt source is used to clear a stand-
by mode.

o Common setting

NVIC registers

o setting to clear standby mode
Clock generator

Execute an appropriate setting to send the interrupt signal depending on the in-
terrupt type.

o Setting for interrupt from external pin

Port

o Setting for interrupt from peripheral function

Peripheral function (See the chapter of each peripheral function for details.)

An interrupt request is generated.

Interrupt lines used for clearing a standby mode are connected to the CPU via
the clock generator.

The CPU detects the interrupt.

If multiple interrupt requests occur simultaneously, the interrupt request with
the highest priority is detected according to the priority order.

The CPU handles the interrupt.

The CPU pushes register contents to the stack before entering the ISR.

[—

See

"7.5.2.2 Preparation”

"7.5.2.3 Detection by
Clock Generator"

"7.5.2.4 Detection by
CPU"

"7.5.2.5 CPU process-

ing
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Processing

ISR execution

{

Return to preceding
program

Program for the ISR.

Details

Clear the interrupt source if needed.

Configure to return to the preceding program of the ISR.

See

"7.5.2.6 Interrupt Serv-
ice Routine (ISR)"
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7.5.2.2 Preparation

When preparing for an interrupt, you need to pay attention to the order of configuration to avoid any un-
expected interrupt on the way.

Initiating an interrupt or changing its configuration must be implemented in the following order basical-
ly. Disable the interrupt by the CPU. Configure from the farthest route from the CPU. Then enable the in-
terrupt by the CPU.

To configure the clock generator, you must follow the order indicated here not to cause any unexpec-
ted interrupt. First, configure the precondition. Secondly, clear the data related to the interrupt in the
clock generator and then enable the interrupt.

The following sections are listed in the order of interrupt handling and describe how to configure them.

1. Disabling interrupt by CPU

2. CPU registers setting

3. Preconfiguration (1) (Interrupt from external pin)

4. Preconfiguration (2) (Interrupt from peripheral function)
5. Preconfiguration (3) (Interrupt Set-Pending Register)

6. Configuring the clock generator

7. Enabling interrupt by CPU

(1) Disabling interrupt by CPU

To make the CPU for not accepting any interrupt, write "1" to the corresponding bit of the PRI-
MASK Register. All interrupts and exceptions other than non-maskable interrupts and hard faults
can be masked.

Use "MSR" instruction to set this register.

Interrupt mask register

PRIMASK | — | "1"(Interrupt disabled)

Note 1: PRIMASK register cannot be modified by the user access level.
Note 2: If a fault causes when "1" is set to the PRIMASK register, it is treated as a hard fault.

(2) CPU registers setting

You can assign a priority level by writing to <PRI_n> field in an Interrupt Priority Register of
the NVIC register.

Each interrupt source is provided with eight bits for assigning a priority level from 0 to 255, but
the number of bits actually used varies with each product.Priority level 0 is the highest priority lev-
el.If multiple sources have the same priority, the smallest-numbered interrupt source has the highest
priority.
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You can assign grouping priority by using the <PRIGROUP> in the Application Interrupt and Re-
set Control Register.

NVIC register

<PRI_n> «— | "prioryty"

<PRIGROUP> «— | "group priority" (This is configurable if required.)

Note:"n" indicates the corresponding exceptions/interrupts.
This product uses three bits for assigning a priority level.

(3) Preconfiguration (1) (Interrupt from external pin)

Set "1" to the port function register of the corresponding pin. Setting PxFRn[m] allows the pin to
be used as the function pin. Setting PxIE[m] allows the pin to be used as the input port.

Port register

PxFRn<PxmFn> — | ""

PxIE<PxmIE> — | ""

Note:x: port number / m: corresponding bit / n: function register number In modes other than
STOP mode, setting PxIE to enable input enables the corresponding interrupt input regard-
less of the PxFR setting. Be careful not to enable interrupts that are not used. Also, be
aware of the description of "7.5.1.4 Precautions when using external interrupt pins".

(4) Preconfiguration (2) (Interrupt from peripheral function)

The setting varies depending on the peripheral function to be used. See the chapter of each periph-
eral function for details.

(5) Preconfiguration (3) (Interrupt Set-Pending Register)

To generate an interrupt by using the Interrupt Set-Pending Register, set "1" to the corresponding
bit of this register.

NVIC register

Interrupt Set-Pending [m] | — | "

Note:m: corresponding bit

(6) Configuring the clock generator

For an interrupt source to be used for exiting a standby mode, you need to set the active level
and enable interrupts in the CGIMCG register of the clock generator. The CGIMCG register is capa-
ble of configuring each source.

Before enabling an interrupt, clear the corresponding interrupt request already held. This can
avoid unexpected interrupt.To clear corresponding interrupt request, write a value corresponding to
the interrupt to be used to the CGICRCG register.See "7.6.3.7 CGICRCG (CG Interrupt Request
Clear Register)" for each value.
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Interrupt requests from external pins can be used without setting the clock generator if they are
not used for exiting a standby mode. However, an "High" pulse or "High"-level signal must be in-
put so that the CPU can detect it as an interrupt request. Also, be aware of the description of
"7.5.1.4 Precautions when using external interrupt pins".

Clock generator register

CGIMCGn<EMCGm> «— | active level

CGICRCG<ICRCG> «— | Value corresponding to the interrupt to be used
CGIMCGN<INTmEN> «— | "1" (interrupt enabled)

Note:n: register number / m: number assigned to interrupt source

(7) Enabling interrupt by CPU
Enable the interrupt by the CPU as shown below.

Clear the suspended interrupt in the Interrupt Clear-Pending Register. Enable the intended inter-
rupt with the Interrupt Set-Enable Register. Each bit of the register is assigned to a single interrupt
source.

Writing "1" to the corresponding bit of the Interrupt Clear-Pending Register clears the suspended in-
terrupt. Writing "1" to the corresponding bit of the Interrupt Set-Enable Register enables the inten-
ded interrupt.

To generate interrupts in the Interrupt Set-Pending Register setting, factors to trigger interrupts
are lost if pending interrupts are cleared. Thus, this operation is not necessary.

At the end, PRIMASK register is zero cleared.

NVIC register

Interrupt Clear-Pending [m] — [

Interrupt Set-Pending [m] — | M"

Interrupt mask register

PRIMASK | — | "0"

Note 1: m : corresponding bit
Note 2: PRIMASK register cannot be modified by the user access level.

7.5.2.3 Detection by Clock Generator

If an interrupt source is used for exiting a standby mode, an interrupt request is detected according to
the active level specified in the clock generator, and is notified to the CPU.

An edge-triggered interrupt request, once detected, is held in the clock generator. A level-sensitive inter-
rupt request must be held at the active level until it is detected, otherwise the interrupt request will cease
to exist when the signal level changes from active to inactive.

When the clock generator detects an interrupt request, it keeps sending the interrupt signal in "High" lev-
el to the CPU until the interrupt request is cleared in the CG Interrupt Request Clear (CGICRCG) Regis-
ter. If a standby mode is exited without clearing the interrupt request, the same interrupt will be detected
again when normal operation is resumed. Be sure to clear each interrupt request in the ISR.
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7.5.2.4 Detection by CPU

The CPU detects an interrupt request with the highest priority.

7.5.2.5 CPU processing

On detecting an interrupt, the CPU pushes the contents of PC, PSR, r0-r3, r12 and LR to the stack then
enter the ISR.

7.5.2.6 Interrupt Service Routine (ISR)

An ISR requires specific programming according to the application to be used. This section describes
what is recommended at the service routine programming and how the source is cleared.

(1) Pushing during ISR

An ISR normally pushes register contents to the stack and handles an interrupt as required. The Cor-
tex-M3 core automatically pushes the contents of PC, PSR, r0-r3, r12 and LR to the stack. No extra
programming is required for them.

Push the contents of other registers if needed.

Interrupt requests with higher priority and exceptions such as NMI are accepted even when an
ISR is being executed. We recommend you to push the contents of general-purpose registers that
might be rewritten.

(2) Clearing an interrupt source

If an interrupt source is used for clearing a standby mode, each interrupt request must be cleared
with the CG Interrupt Request Clear (CGICRCG) Register.

If an interrupt source is set as level-sensitive, an interrupt request continues to exist until it is
cleared at its source. Therefore, the interrupt source must be cleared. Clearing the interrupt source au-
tomatically clears the interrupt request signal from the clock generator.

If an interrupt is set as edge-sensitive, clear an interrupt request by setting the corresponding val-
ue in the CGICRCG register. When an active edge occurs again, a new interrupt request will be detec-
ted.
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7.6 Exception / Interrupt-Related Registers

The CPU's NVIC registers and clock generator registers described in this chapter are shown below with their re-
spective addresses.

7.6.1

Register List

NVIC registers

Base Address = 0xEO00_EO00

Register name Address
SysTick Control and Status Register 0x0010
SysTick Reload Value Register 0x0014
SysTick Current Value Register 0x0018
SysTick Calibration Value Register 0x001C
Interrupt Set-Enable Register 1 0x0100
Interrupt Set-Enable Register 2 0x0104
Interrupt Set-Enable Register 3 0x0108
Interrupt Set-Enable Register 4 0x010C
Interrupt Clear-Enable Register 1 0x0180
Interrupt Clear-Enable Register 2 0x0184
Interrupt Clear-Enable Register 3 0x0188
Interrupt Clear-Enable Register 4 0x018C
Interrupt Set-Pending Register 1 0x0200
Interrupt Set-Pending Register 2 0x0204
Interrupt Set-Pending Register 3 0x0208
Interrupt Set-Pending Register 4 0x020C
Interrupt Clear-Pending Register 1 0x0280
Interrupt Clear-Pending Register 2 0x0284
Interrupt Clear-Pending Register 3 0x0288
Interrupt Clear-Pending Register 4 0x028C
Interrupt Priority Register 0x0400 to 0x0460
Vector Table Offset Register 0x0D08
Application Interrupt and Reset Control Register 0x0D0C
System Handler Priority Register 0x0D18, 0x0D1C, 0x0D20
System Handler Control and State Register 0x0D24

Clock generator register

Base Address = 0x400F_4000

Register name Address
CG Interrupt Request Clear Register CGICRCG 0x0014
NMI Flag Register CGNMIFLG 0x0018
Reset Flag Register CGRSTFLG 0x001C
CG Interrupt Mode Control Register A CGIMCGA 0x0020
CG Interrupt Mode Control Register B CGIMCGB 0x0024
CG Interrupt Mode Control Register C CGIMCGC 0x0028
CG Interrupt Mode Control Register D CGIMCGD 0x002C
CG Interrupt Mode Control Register E CGIMCGE 0x0030
CG Interrupt Mode Control Register F CGIMCGF 0x0034
Reserved - 0x0038
Reserved - 0x003C

Note: Access to the "Reserved" areas is prohibited.
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7.6.2 NVIC Registers
7.6.2.1  SysTick Control and Status Register
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - COUNTFLAG
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - - CLKSOURCE TICKINT ENABLE
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-17 - R Read as 0.
16 COUNTFLAG R/W 0: Timer not counted to 0
1: Timer counted to 0
Returns "1" if timer counted to "0" since last time this was read.
Clears on read of any part of the SysTick Control and Status Register.
15-3 - R Read as 0.
2 CLKSOURCE R/W 0: External reference clock (fosc/32) (Note)
1: CPU clock (fsys)
1 TICKINT R/W 0: Do not pend SysTick
1: Pend SysTick
0 ENABLE R/W 0: Disable
1: Enable
If "1" is set, it reloads with the value of the Reload Value Register and starts operation.
Note:In this product, fosc by 32 is used as external reference clock.
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7.6.2.2 SysTick Reload Value Register

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol RELOAD
After reset Undefined

5 | 1 | a3 | 2 | o ] w0 | 9 | s
bit symbol RELOAD
After reset Undefined

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bit symbol RELOAD
After reset Undefined

Bit Bit Symbol Type Function
31-24 - R Read as 0,
23-0 RELOAD R/W Reload value
Set the value to load into the SysTick Current Value Register when the timer reaches "0".

7.6.2.3 SysTick Current Value Register

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol CURRENT
After reset Undefined

15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
bit symbol CURRENT
After reset Undefined

7 | e | s | 4 | a3 | 2 | 1 | o
bit symbol CURRENT
After reset Undefined

Bit Bit Symbol Type Function
31-24 - R Read as 0.
23-0 CURRENT R/W [Read] Current SysTick timer value
[Write] Clear
Writing to this register with any value clears it to 0.
Clearing this register also clears the <COUNTFLAG> bit of the SysTick Control and Status Register.
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7.6 Exception / Interrupt-Related Registers TMPM362F10FG

7.6.2.4 SysTick Calibration Value Register

31 30 29 28 27 26 25 24
bit symbol NOREF SKEW - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol TENMS
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol TENMS
After reset 0 0 0 0 1 0 0 1

7 6 5 4 3 2 1 0
bit symbol TENMS
After reset 1 1 0 0 0 1 0 0

Bit Bit Symbol Type Function
31 NOREF R 0: Reference clock provided
1: No reference clock
30 SKEW R 0: Calibration value is 10 ms.
1: Calibration value is not 10ms.
29-24 - R Read as 0.
23-0 TENMS R Calibration value

Reload value to use for 10 ms timing (0x9C4) by external reference clock (Note).

Note:In the case of a multishot, please use <TENMS>-1.
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7.6.2.5 Interrupt Set-Enable Register 1
31 30 29 28 27 26 25 24
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt 27) | (Interrupt 26) | (Interrupt 25) | (Interrupt 24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 23) | (Interrupt 22) | (Interrupt 21) | (Interrupt 20) | (Interrupt 19) | (Interrupt 18) | (Interrupt 17) | (Interrupt 16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) | (Interrupt 11) | (Interrupt 10) (Interrupt 9) (Interrupt 8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2) (Interrupt 1) (Interrupt 0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 SETENA R/W Interrupt number [31:0]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled
Each bit corresponds to the specified number of interrupts.
Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6 Exception / Interrupt-Related Registers

TMPM362F10FG
7.6.2.6 Interrupt Set-Enable Register 2
31 30 29 28 27 26 25 24
bit bol SETENA SETENA SETENA SETENA SETENA SETENA
it symbo - -
y (Interrupt 63) | (Interrupt 62) | (Interrupt 61) | (Interrupt 60) | (Interrupt 59) | (Interrupt 58)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 55) | (Interrupt 54) | (Interrupt 53) | (Interrupt 52) | (Interrupt 51) [ (Interrupt 50) | (Interrupt 49) | (Interrupt 48)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt 43) | (Interrupt 42) | (Interrupt 41) | (Interrupt 40)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 39) | (Interrupt 38) [ (Interrupt 37) | (Interrupt 36) | (Interrupt 35) | (Interrupt 34) | (Interrupt 33) | (Interrupt 32)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-26 SETENA R/W Interrupt number [63:58]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled
Each bit corresponds to the specified number of interrupts.
Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
25-24 - R/W | Write as 0.
23-0 SETENA R/W Interrupt number [55:32]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled
Each bit corresponds to the specified number of interrupts.
Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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TMPM362F10FG

7.6.2.7 Interrupt Set-Enable Register 3
31 30 29 28 27 26 25 24
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 95) | (Interrupt 94) [ (Interrupt 93) | (Interrupt 92) | (Interrupt 91) | (Interrupt 90) | (Interrupt 89) | (Interrupt 88)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 87) | (Interrupt 86) | (Interrupt 85) | (Interrupt 84) | (Interrupt 83) [ (Interrupt 82) | (Interrupt 81) | (Interrupt 80)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol SETENA SETENA SETENA SETENA SETENA SETENA
it symbo - -
y (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt 73) | (Interrupt 72)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 SETENA R/W Interrupt number [95:80]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled
Each bit corresponds to the specified number of interrupts.
Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
15-14 - R/W | Write as 0.
13-0 SETENA R/W Interrupt number [77:64]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled
Each bit corresponds to the specified number of interrupts.
Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6 Exception / Interrupt-Related Registers

TMPM362F10FG
7.6.2.8 Interrupt Set-Enable Register 4
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
) SETENA SETENA SETENA SETENA
bit symbol - - - -
(Interrupt 99) | (Interrupt 98) | (Interrupt 97) | (Interrupt 96)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-4 - R Read as 0,
3-0 SETENA R/W Interrupt number [99:96]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled

Each bit corresponds to the specified number of interrupts.
Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.

Reading the bits can see the enable/disable condition of the corresponding interrupts.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6.2.9 Interrupt Clear-Enable Register 1
31 30 29 28 27 26 25 24
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt 27) | (Interrupt 26) | (Interrupt 25) | (Interrupt 24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 23) | (Interrupt 22) | (Interrupt 21) | (Interrupt 20) | (Interrupt 19) [ (Interrupt 18) | (Interrupt 17) | (Interrupt 16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) | (Interrupt 11) | (Interrupt 10 (Interrupt 9) (Interrupt 8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2 (Interrupt 1) (Interrupt 0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 CLRENA R/W Interrupt number [31:0]
[Write]
1: Disabled
[Read]
0: Disabled
1: Enable

Each bit corresponds to the specified number of interrupts. It can be performed to enable interrupts and to
check if interrupts are disabled.

Writing "1" to a bit in this register disables the corresponding interrupt. Writing "0" has no effect.

Reading the bits can see the enable/disable condition of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6 Exception / Interrupt-Related Registers TMPM362F10FG
7.6.2.10 Interrupt Clear-Enable Register 2
31 30 29 28 27 26 25 24
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo - -
y (Interrupt 63) | (Interrupt 62) | (Interrupt 61) | (Interrupt 60) | (Interrupt 59) | (Interrupt 58)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 55) | (Interrupt 54) | (Interrupt 53) | (Interrupt 52) | (Interrupt 51) | (Interrupt 50) | (Interrupt 49) | (Interrupt 48)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt 43) | (Interrupt 42) | (Interrupt 41) | (Interrupt 40)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt 36) | (Interrupt 35) | (Interrupt 34) | (Interrupt 33) | (Interrupt 32)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-26 CLRENA R/W Interrupt number [63:58]
[Write]
1: Disabled
[Read]
0: Disabled
1: Enable
Each bit corresponds to the specified number of interrupts. It can be performed to enable interrupts and to
check if interrupts are disabled.
Writing "1" to a bit in this register disables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
25-24 - R/IW Write as 0.
23-0 CLRENA R/W Interrupt number [55:32]

[Write]

1: Disabled
[Read]

0: Disabled
1: Enable

Each bit corresponds to the specified number of interrupts. It can be performed to enable interrupts and to
check if interrupts are disabled.

Writing "1" to a bit in this register disables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6.2.11  Interrupt Clear-Enable Register 3
31 30 29 28 27 26 25 24
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 95) | (Interrupt 94) [ (Interrupt 93) | (Interrupt 92) | (Interrupt 91) | (Interrupt 90) | (Interrupt 89) | (Interrupt 88)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 87) | (Interrupt 86) | (Interrupt 85) | (Interrupt 84) | (Interrupt 83) | (Interrupt 82) | (Interrupt 81) | (Interrupt 80)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo - -
y (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt 73) | (Interrupt 72)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 CLRENA R/W Interrupt number [95:80]
[Write]
1: Disabled
[Read]
0: Disabled
1: Enable
Each bit corresponds to the specified number of interrupts. It can be performed to enable interrupts and to
check if interrupts are disabled.
Writing "1" to a bit in this register disables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
15-14 - R/W Write as 0.
13-0 CLRENA R/W Interrupt number [77:64]
[Write]
1: Disabled
[Read]
0: Disabled
1: Enable

Each bit corresponds to the specified number of interrupts. It can be performed to enable interrupts and to
check if interrupts are disabled.

Writing "1" to a bit in this register disables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6 Exception / Interrupt-Related Registers

TMPM362F10FG
7.6.2.12 Interrupt Clear-Enable Register 4
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
) CLRENA CLRENA CLRENA CLRENA
bit symbol - - - -
(Interrupt 99) | (Interrupt 98) | (Interrupt 97) | (Interrupt 96)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-4 - R Read as 0,
3-0 CLRENA R/W Interrupt number [99:96]
[Write]
1: Disabled
[Read]
0: Disabled
1: Enable

Each bit corresponds to the specified number of interrupts. It can be performed to enable interrupts and to
check if interrupts are disabled.

Writing "1" to a bit in this register disables the corresponding interrupt. Writing "0" has no effect.

Reading the bits can see the enable/disable condition of the corresponding interrupts.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6.2.13 Interrupt Set-Pending Register 1
31 30 29 28 27 26 25 24
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt 27) | (Interrupt 26) | (Interrupt 25) | (Interrupt 24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 23) | (Interrupt 22) | (Interrupt 21) | (Interrupt 20) | (Interrupt 19) | (Interrupt 18) | (Interrupt 17) | (Interrupt 16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) | (Interrupt 11) | (Interrupt 10 (Interrupt 9) (Interrupt 8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2 (Interrupt 1) (Interrupt 0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 SETPEND R/W Interrupt number [31:0]
[Write]
1: Pend
[Read]

0: Not pending
1: Pending

Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.

Writing "1" to a bit in this register pends the corresponding interrupt. However, writing "1" has no effect on
an interrupt that is already pending or is disabled. Writing "0" has no effect.

Reading the bit returns the current state of the corresponding interrupts.

Writing "1" to a corresponding bit in the Interrupt Clear-Pending Register clears the bit in this register.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6 Exception / Interrupt-Related Registers TMPM362F10FG
7.6.2.14  Interrupt Set-Pending Register 2
31 30 29 28 27 26 25 24
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo - -
y (Interrupt 63) | (Interrupt 62) | (Interrupt 61) | (Interrupt 60) | (Interrupt 59) | (Interrupt 58)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 55) | (Interrupt 54) | (Interrupt 53) | (Interrupt 52) | (Interrupt 51) | (Interrupt 50) | (Interrupt 49) | (Interrupt 48)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt 43) | (Interrupt 42) | (Interrupt 41) | (Interrupt 40)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt 36) | (Interrupt 35) | (Interrupt 34) | (Interrupt 33) | (Interrupt 32)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-26 SETPEND R/W Interrupt number [63:58]
[Write]
1: Pend
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.
Writing "1" to a bit in this register pends the corresponding interrupt. However, writing "1" has no effect on
an interrupt that is already pending or is disabled. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.
Writing "1" to a corresponding bit in the Interrupt Clear-Pending Register clears the bit in this register.
25-24 - R/IW Write as 0.
23-0 SETPEND R/W Interrupt number [55:32]
[Write]
1: Pend
[Read]
0: Not pending
1: Pending

Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.

Writing "1" to a bit in this register pends the corresponding interrupt. However, writing "1" has no effect on
an interrupt that is already pending or is disabled. Writing "0" has no effect.

Reading the bit returns the current state of the corresponding interrupts.
Writing "1" to a corresponding bit in the Interrupt Clear-Pending Register clears the bit in this register.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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TMPM362F10FG

7.6.2.15 Interrupt Set-Pending Register 3
31 30 29 28 27 26 25 24
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 95) | (Interrupt 94) [ (Interrupt 93) | (Interrupt 92) | (Interrupt 91) | (Interrupt 90) | (Interrupt 89) | (Interrupt 88)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 87) | (Interrupt 86) | (Interrupt 85) | (Interrupt 84) | (Interrupt 83) | (Interrupt 82) | (Interrupt 81) | (Interrupt 80)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo - -
y (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt 73) | (Interrupt 72)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-16 SETPEND R/W Interrupt number [95:80]
[Write]
1: Pend
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.
Writing "1" to a bit in this register pends the corresponding interrupt. However, writing "1" has no effect on
an interrupt that is already pending or is disabled. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.
Writing "1" to a corresponding bit in the Interrupt Clear-Pending Register clears the bit in this register.
15-14 - R/IW Write as 0.
13-0 SETPEND R/W Interrupt number [77:64]
[Write]
1: Pend
[Read]

0: Not pending
1: Pending

Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.

Reading the bit returns the current state of the corresponding interrupts.

Writing "1" to a bit in this register pends the corresponding interrupt. However, writing "1" has no effect on
an interrupt that is already pending or is disabled. Writing "0" has no effect.

Writing "1" to a corresponding bit in the Interrupt Clear-Pending Register clears the bit in this register.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".

Page 99

2013/5/31




7. Exceptions

7.6 Exception / Interrupt-Related Registers

TMPM362F10FG
7.6.2.16  Interrupt Set-Pending Register 4
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol i i i i SETPEND SETPEND SETPEND SETPEND
(Interrupt 99) | (Interrupt 98) | (Interrupt 97) | (Interrupt 96)
After reset 0 0 0 0 Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-4 - R Read as 0,
3-0 SETPEND R/W Interrupt number [99:96]
[Write]
1: Pend
[Read]

0: Not pending
1: Pending

Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.

Writing "1" to a bit in this register pends the corresponding interrupt. However, writing "1" has no effect on
an interrupt that is already pending or is disabled. Writing "0" has no effect.

Reading the bit returns the current state of the corresponding interrupts.
Writing "1" to a corresponding bit in the Interrupt Clear-Pending Register clears the bit in this register.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6.2.17 Interrupt Clear-Pending Register 1
31 30 29 28 27 26 25 24
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt 27) | (Interrupt 26) | (Interrupt 25) | (Interrupt 24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 23) | (Interrupt 22) | (Interrupt 21) | (Interrupt 20) | (Interrupt 19) | (Interrupt 18) | (Interrupt 17) | (Interrupt 16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) | (Interrupt 11) | (Interrupt 10) (Interrupt 9) (Interrupt 8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2) (Interrupt 1) (Interrupt 0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 CLRPEND R/W Interrupt number [31:0]
[Write]
1: Clear pending interrupt
[Read]

0: Not pending
1: Pending

Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.

Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no ef-
fect on an interrupt that is already being serviced. Writing "0" has no effect.

Reading the bit returns the current state of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6.2.18 Interrupt Clear-Pending Register 2
31 30 29 28 27 26 25 24
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo - -
y (Interrupt 63) | (Interrupt 62) | (Interrupt 61) | (Interrupt 60) | (Interrupt 59) | (Interrupt 58)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 55) | (Interrupt 54) | (Interrupt 53) | (Interrupt 52) | (Interrupt 51) [ (Interrupt 50) | (Interrupt 49) | (Interrupt 48)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt 43) | (Interrupt 42) | (Interrupt 41) | (Interrupt 40)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt 36) | (Interrupt 35) | (Interrupt 34) | (Interrupt 33) | (Interrupt 32)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-26 CLRPEND R/W Interrupt number [63:58]
[Write]
1: Clear pending interrupt
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.
Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no ef-
fect on an interrupt that is already being serviced. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.
25-24 - R/W Write as 0.
23-0 CLRPEND R/W Interrupt number [55:32]
[Write]
1: Clear pending interrupt
[Read]

0: Not pending
1: Pending

Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.

Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no ef-
fect on an interrupt that is already being serviced. Writing "0" has no effect.

Reading the bit returns the current state of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6.2.19 Interrupt Clear-Pending Register 3
31 30 29 28 27 26 25 24
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 95) | (Interrupt 94) [ (Interrupt 93) | (Interrupt 92) | (Interrupt 91) | (Interrupt 90) | (Interrupt 89) | (Interrupt 88)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 87) | (Interrupt 86) | (Interrupt 85) | (Interrupt 84) | (Interrupt 83) | (Interrupt 82) | (Interrupt 81) | (Interrupt 80)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo - -
y (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt 73) | (Interrupt 72)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-16 CLRPEND R/W Interrupt number [95:80]
[Write]
1: Clear pending interrupt
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.
Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no ef-
fect on an interrupt that is already being serviced. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.
15-14 - R/IW Write as 0.
13-0 CLRPEND R/W Interrupt number [77:64]
[Write]
1: Clear pending interrupt
[Read]

0: Not pending
1: Pending

Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.

Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no ef-
fect on an interrupt that is already being serviced. Writing "0" has no effect.

Reading the bit returns the current state of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6.2.20 Interrupt Clear-Pending Register 4
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol i i i i CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 99) | (Interrupt 98) | (Interrupt 97) | (Interrupt 96)
After reset 0 0 0 0 Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-4 - R Read as 0,
3-0 CLRPEND R/W Interrupt number [99:96]

[Write]

1: Clear pending interrupt

[Read]

0: Not pending

1: Pending

Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.

Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no ef-

fect on an interrupt that is already being serviced. Writing "0" has no effect.

Reading the bit returns the current state of the corresponding interrupts.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6.2.21 Interrupt Priority Register

Each interrupt is provided with eight bits of an Interrupt Priority Register.

The following shows the addresses of the Interrupt Priority Registers corresponding to interrupt numbers.

31 24 23 16 15
0xE000_E400 PRI_3 PRI_2 PRI_1 PRI_O
OxE000_E404 PRI 7 PRI_6 PRI 5 PRI 4
0xE000_E408 PRI_11 PRI_10 PRI_9 PRI_8
0xE000_E40C PRI_15 PRI_14 PRI_13 PRI_12
0xE000_E410 PRI_19 PRI_18 PRI_17 PRI_16
0xE000_E414 PRI_23 PRI_22 PRI_21 PRI_20
0xE000_E418 PRI_27 PRI_26 PRI_25 PRI 24
0XE000_E41C PRI_31 PRI_30 PRI_29 PRI_28
0xE000_E420 PRI_35 PRI_34 PRI_33 PRI_32
OxE000_E424 PRI_39 PRI_38 PRI_37 PRI_36
0xE000_E428 PRI_43 PRI_42 PRI_41 PRI_40
0XE000_E42C PRI_47 PRI_46 PRI_45 PRI_44
OXE000_E430 PRI_51 PRI_50 PRI_49 PRI_48
0xE000_E434 PRI_55 PRI_54 PRI_53 PRI_52
0xE000_E438 PRI_59 PRI_58 - -
0xE000_E43C PRI_63 PRI_62 PRI_61 PRI_60
0xE000_E440 PRI_67 PRI_66 PRI_65 PRI_64
OXE000_E444 PRI_71 PRI_70 PRI_69 PRI_68
0xE000_E448 PRI_75 PRI_74 PRI_73 PRI_72
0xE000_E44C - - PRI_77 PRI_76
0xE000_E450 PRI_83 PRI_82 PRI_81 PRI_80
OxE000_E454 PRI_87 PRI_86 PRI_85 PRI_84
0xE000_E458 PRI_91 PRI_90 PRI_89 PRI_88
0xE000_E45C PRI_95 PRI_94 PRI_93 PRI_92
0XE000_E460 PRI_99 PRI_98 PRI_97 PRI_96

The number of bits to be used for assigning a priority varies with each product. This product uses three

bits for assigning a priority.

The following shows the fields of the Interrupt Priority Registers for interrupt numbers 0 to 3. The Inter-
rupt Priority Registers for all other interrupt numbers have the identical fields. Unused bits return "0"
when read, and writing to unused bits has no effect.
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31 30 29 28 27 26 25 24

bit symbol PRI_3 - - - - -

After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16

bit symbol PRI_2 - - - - -

After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8

bit symbol PRI_1 - - - - -

After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0

bit symbol PRI_O - - - - -

After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-29 PRI_3 R/W Priority of interrupt number 3

28-24 - R Read as 0.

23-21 PRI_2 R/W Priority of interrupt number 2

20-16 - R Read as 0.

15-13 PRI_1 R/W Priority of interrupt number 1

12-8 - R Read as 0.

7-5 PRI_O R/W Priority of interrupt number 0

4-0 - R Read as 0.
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7.6.2.22 Vector Table Offset Register

31 30 29 28 27 26 25 24
bit symbol - - TBLBASE TBLOFF
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol TBLOFF
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol TBLOFF
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol TBLOFF - - - - - - -
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-30 - R Read as 0,
29 TBLBASE R/W Table base

The vector table is in:

0: Code space

1: SRAM space

28-7 TBLOFF R/W Offset value

Set the offset value from the top of the space specified in TBLBASE.

The offset must be aligned based on the number of exceptions in the table.This means that the minimum
alignment is 32 words that you can use for up to 16 interrupts.For more interrupts, you must adjust the align-
ment by rounding up to the next power of two.

6-0 - R Read as 0,

Page 107 2013/5/31



7.

Exceptions
7.6 Exception / Interrupt-Related Registers TMPM362F10FG
7.6.2.23  Application Interrupt and Reset Control Register
31 | s | 29 | 28 | 27 26 25 24
bit symbol VECTKEY/VECTKEYSTAT
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol VECTKEY/VECTKEYSTAT
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol | ENDIANESS - - - - PRIGROUP
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
) SYSRESET VECTCLR
bit symbol - - - - - VECTRESET
REQ ACTIVE
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 | VECTKEY R/W Register key
(Written) / [Write] Writing to this register requires 0x5FA in the <VECTKEY> field.
VECTKEYSTAT [Read] Read as OxFA05.
(Read)
15 ENDIANESS R/W Endianness bit: (Note1)
1: Big endian
0: Little endianl
14-11 - R Read as 0,
10-8 PRIGROUP R/W Interrupt priority grouping
000: seven bits of pre-emption priority, one bit of subpriority
001: six bits of pre-emption priority, two bits of subpriority
010: five bits of pre-emption priority, three bits of subpriority
011: four bits of pre-emption priority, four bits of subpriority
100: three bits of pre-emption priority, five bits of subpriority
101: two bits of pre-emption priority, six bits of subpriority
110: one bit of pre-emption priority, seven bits of subpriority
111: no pre-emption priority, eight bits of subpriority
The bit configuration to split the interrupt priority register <PRI_n> into pre-emption priority and sub priority.
7-3 - R Read as 0,
2 SYSRESET R/W System Reset Request
REQ 1=CPU outputs a SYSRESETREQ signal. (note2)
1 VECTCLR R/W Clear active vector bit
ACTIVE 1: clear all state information for active NMI, fault, and interrupts.
0: do not clear.
This bit self-clears.
It it the responsibility of the application to reinitialize the stack.
0 VECTRESET R/W System Reset bit
1: reset system.
0: do not reset system.
Resets the system, with the exception of debug components (FPB, DWT and ITM) by setting "1" and this
bit is also zero cleared.
Note 1: Little-endian is the default memory format for this product.
Note 2: When SYSRESETREQ is output, warm reset is performed on this product. <SYSRESETREQ>
is cleared by warm reset.
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7.6.2.24  System Handler Priority Register
Each exception is provided with eight bits of a System Handler Priority Register.

The following shows the addresses of the System Handler Priority Registers corresponding to each excep-
tion.

31 24 23 16 15 8 7 0
PRI_7 PRI_6 PRI_5 PRI_4
0xE000_ED18 - - N -
(Usage Fault) (Bus Fault) (Memory Management)
PRI_11 PRI_10 PRI_9 PRI_8
0xE000_ED1C N - - -
- (Svcall)
PRI_15 PRI_14 PRI_13 PRI_12
0xE000_ED20 ) )
- (SysTick) (PendSV) (Debug Monitor)

The number of bits to be used for assigning a priority varies with each product. This product uses three
bits for assigning a priority.

The following shows the fields of the System Handler Priority Registers for Memory Management,
Bus Fault and Usage Fault. Unused bits return "0" when read, and writing to unused bits has no effect.

31 | 30 | 29 28 27 26 25 24
bit symbol PRI_7 - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol PRI_6 - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol PRI_5 - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PRI_4 - - - - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-29 PRI_7 R/W Reserved
28-24 - R Read as 0,
23-21 PRI_6 R/W Priority of Usage Fault
20-16 - R Read as 0,
15-13 PRI_5 R/W Priority of Bus Fault
12-8 - R Read as 0,
7-5 PRI_4 R/W Priority of Memory Management
4-0 - R Read as 0,
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7.6.2.25 System Handler Control and State Register
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol i i i i i USGFAULT BUSFAULT MEMFAULT
ENA ENA ENA
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol SVCALL BUSFAULT MEMFAULT USGFAULT SYSTICKACT | PENDSVACT i MONITOR
PENDED PENDED PENDED PENDED ACT
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol | SVCALLAGT i i i USGFAULT i BUSFAULT MEMFAULT
ACT ACT ACT
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-19 - R Read as 0,
18 USGFAULT R/W Usage Fault
ENA 0: Disabled
1: Enabled
17 BUSFAUL R/W Bus Fault
TENA 0: Disable
1: Enable
16 MEMFAULT R/W Memory Management
ENA 0: Disable
1: Enable
15 SVCALL R/W SVCall
PENDED 0: Not pended
1: Pended
14 BUSFAULT R/W Bus Fault
PENDED 0: Not pended
1: Pended
13 MEMFAULT R/W Memory Management
PENDED 0: Not pended
1: Pended
12 USGFAULT R/W Usage Fault
PENDED 0: Not pended
1: Pended
11 SYSTICKACT | RIW SysTick
0: Inactive
1: Active
10 PENDSVACT R/W PendSV
0: Inactive
1: Active
9 - R Read as 0,
8 MONITORACT | RIW Debug monitor
0: Inactive
1: Active
7 SVCALLACT R/W SVCall
0: Inactive
1: Active
6-4 - R Read as 0,
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Bit Bit Symbol Type Function
3 USGFAULT R/W Usage Fault
ACT 0: Inactive
1: Active
2 - R Read as 0,
1 BUSFAULT R/IW Bus Fault
ACT 0: Inactive
1: Active
0 MEMFAULT R/W Memory management
ACT 0: Inactive
1: Active

Note: You must clear or set the active bits with extreme caution because clearing and setting these bits does not re-
pair stack contents.
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7.6.3 Clock generator registers
7.6.3.1  CGIMCGA (CG Interrupt Mode Control Register A)

31 30 | 29 28 27 | 26 25 24
bit symbol - EMCG3 EMST3 - INT3EN
After reset 0 0 1 0 0 0 Undefined 0

23 22 21 20 19 18 17 16
bit symbol - EMCG2 EMST2 - INT2EN
After reset 0 0 1 0 0 0 Undefined 0

15 14 13 12 11 10 9 8
bit symbol - EMCG1 EMST1 - INT1EN
After reset 0 0 1 0 0 0 Undefined 0

7 6 5 4 3 2 1 0
bit symbol - EMCGO EMSTO - INTOEN
After reset 0 0 1 0 0 0 Undefined 0

Bit Bit Symbol Type Function
31 - R Read as 0,
30-28 EMCG3[2:0] R/W active level setting of INT3 standby clear request. (101 to 111: setting prohibited)
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge
27-26 EMST3[1:0] R active level of INT3 standby clear request
00: -
01: Rising edge
10: Falling edge
11: Both edge
25 - R Reads as undefined.
24 INT3EN R/W INT3 clear input
0: Disable
1: Enable
23 - R Read as 0,
22-20 EMCG2[2:0] R/W active level setting of INT2 standby clear request. (101 to 111: setting prohibited)
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge
19-18 EMST2[1:0] R active level of INT2 standby clear request
00: -
01: Rising edge
10: Falling edge
11: Both edge
17 - R Reads as undefined.
16 INT2EN R/W INT2 clear input
0:Disable
1: Enable
15 - R Read as 0,
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Bit

Bit Symbol

Type

Function

14-12

EMCG1[2:0]

R/W

active level setting of INT1 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

11-10

EMST1[1:0]

active level of INT1 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INT1EN

R/IW

INT1 clear input
0: Disable
1: Enable

Read as 0,

EMCGO[2:0]

R/W

active level setting of INTO standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

3-2

EMSTO[1:0]

active level of INTO standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INTOEN

RIW

INTO clear input
0: Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGXx[2:0]> is set to "100" for both rising and falling edge. The active level used
for the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register,
<EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is pro-

hibited.
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7.6.3.2

CGIMCGB (CG Interrupt Mode Control Register B)

31 30 | 29 | 28 27

25 24

bit symbol

- EMCG7 EM

ST7

- INT7EN

After reset

Undefined 0

23 22 21 20 19

17 16

bit symbol

- EMCG6 EM

ST6

- INTGEN

After reset

Undefined 0

15 14 13 12 11

9 8

bit symbol

- EMCG5 EM

ST5

- INTSEN

After reset

Undefined 0

1 0

bit symbol

- EMCG4 EM

ST4

- INT4EN

After reset

Undefined 0

Bit

Bit Symbol Type Function

31 -

R Read as 0,

30-28

EMCG7[2:0]

R/IW
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge

active level setting of INT7 standby clear request. (101 to 111: setting prohibited)

27-26

EMST7[1:0] R

active level of INT7 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

25 -

R Reads as undefined.

24 INT7EN

R/W INT7 clear input
0: Disable

1: Enable

23 -

R Read as 0,

22-20

EMCG6[2:0]

R/IW
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge

active level setting of INT6 standby clear request. (101 to 111: setting prohibited)

19-18

EMST6[1:0] R

active level of INT6 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

17 -

R Reads as undefined.

16 INTGEN

R/W INT6 clear input
0:Disable

1: Enable

15 -

R Read as 0,

14-12

EMCG5[2:0]

R/W
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge

active level setting of INT5 standby clear request. (101 to 111: setting prohibited)
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Bit

Bit Symbol

Type

Function

11-10

EMST5[1:0]

active level of INT5 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INTSEN

R/IW

INT5 clear input
0: Disable
1: Enable

Read as 0,

EMCG4[2:0]

R/W

active level setting of INT4 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

EMST4[1:0]

active level of INT4 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INT4EN

R/W

INT4 clear input
0: Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGXx[2:0]> is set to "100" for both rising and falling edge. The active level used
for the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register,
<EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is pro-

hibited.
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7.6.3.3

CGIMCGC (CG Interrupt Mode Control Register C)

31 30 | 29 | 28 27

25 24

bit symbol

- EMCGB

EMSTB

- INTBEN

After reset

Undefined 0

23 22 21 20 19

17 16

bit symbol

- EMCGA

EMSTA

- INTAEN

After reset

Undefined 0

15 14 13 12 11

9 8

bit symbol

- EMCG9

EMST9

- INTOEN

After reset

Undefined 0

1 0

bit symbol

- EMCG8

EMST8

- INT8EN

After reset

Undefined 0

Bit

Bit Symbol Type

Function

31 -

R Read as 0,

30-28

EMCGB[2:0] | RIW

000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge

active level setting of INTB standby clear request. (101 to 111: setting prohibited)

27-26

EMSTB[1:0] R

active level of INTB standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

25 -

R Reads as undefined.

24 INTBEN R/W

INTB clear input
0: Disable
1: Enable

23 -

R Read as 0,

22-20

EMCGA[2:0] | RW

000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge

active level setting of INTA standby clear request. (101 to 111: setting prohibited)

19-18

EMSTA[1:0] R

active level of INTA standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

17 -

R Reads as undefined.

16 INTAEN R/W

INTA clear input
0:Disable
1: Enable

15 -

R Read as 0,

14-12

EMCG9[2:0] RIW

000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge

active level setting of INT9 standby clear request. (101 to 111: setting prohibited)
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Bit

Bit Symbol

Type

Function

11-10

EMSTO[1:0]

active level of INT9 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INT9EN

R/IW

INT9 clear input
0: Disable
1: Enable

Read as 0,

EMCG8[2:0]

R/W

active level setting of INT8 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

EMST8[1:0]

active level of INT8 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INT8EN

R/W

INT8 clear input
0: Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGXx[2:0]> is set to "100" for both rising and falling edge. The active level used
for the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register,
<EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is pro-

hibited.

Page 117

2013/5/31




7. Exceptions
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TMPM362F10FG

7.6.3.4

CGIMCGD (CG Interrupt Mode Control Register D)

31 30 | 29 | 28 27

25 24

bit symbol

- EMCGF

EMSTF

- INTFEN

After reset

Undefined 0

23 22 21 20 19

17 16

bit symbol

- EMCGE

EMSTE

- INTEEN

After reset

Undefined 0

15 14 13 12 11

9 8

bit symbol

- EMCGD

EMSTD

- INTDEN

After reset

Undefined 0

1 0

bit symbol

- EMCGC

EMSTC

- INTCEN

After reset

Undefined 0

Bit

Bit Symbol Type

Function

31 -

R Read as 0,

30-28

EMCGF[2:0] RIW

000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge

active level setting of INTF standby clear request. (101 to 111: setting prohibited)

27-26

EMSTF[1:0] R

active level of INTF standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

25 -

R Reads as undefined.

24 INTFEN R/W

INTF clear input
0: Disable
1: Enable

23 -

R Read as 0,

22-20

EMCGE[2:0] | RW

000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge

active level setting of INTE standby clear request. (101 to 111: setting prohibited)

19-18

EMSTE[1:0] R

active level of INTE standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

17 -

R Reads as undefined.

16 INTEEN R/W

INTE clear input
0: Disable
1: Enable

15 -

R Read as 0,

14-12

EMCGD[2:0] | RW

000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edge

active level setting of INTD standby clear request. (101 to 111: setting prohibited)
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Bit

Bit Symbol

Type

Function

11-10

EMSTD[1:0]

active level of INTD standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INTDEN

R/IW

INTD clear input
0: Disable
1: Enable

Read as 0,

EMCGC[2:0]

R/W

active level setting of INTC standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

EMSTC[1:0]

active level of INTC standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INTCEN

R/W

INTC clear input
0: Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGXx[2:0]> is set to "100" for both rising and falling edge. The active level used
for the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register,
<EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is pro-

hibited.
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7.6 Exception / Interrupt-Related Registers

TMPM362F10FG

7.6.3.5

CGIMCGE (CG Interrupt Mode Control Register E)

31

30 | 29 | 28 27

25

24

bit symbol -

EMCGJ EMSTJ

INTJEN

After reset 0

Undefined

0

22 21 20 19

17

16

bit symbol -

EMCGI EMSTI

INTIEN

After reset 0

Undefined

0

14 13 12 11

9

8

bit symbol -

EMCGH EMSTH

INTHEN

After reset 0

Undefined

0

1

0

bit symbol -

EMCGG EMSTG

INTGEN

After reset 0

Undefined

0

Bit

Bit Symbol

Type

Function

31

Read as 0,

30-28

EMCGJ[2:0]

R/W

active level setting of INTRMCRX1 standby clear request.
Set it as shown below.
011: Rising edge

27-26

EMSTJ[1:0]

R active level of INTRMCRX1 standby clear request.
00: -

01: Rising edge

10: Falling edge

11: Both edge

25

Read as undefined.

24

INTJEN

R/IW

INTRMCRX1 clear input
0:Disable
1: Enable

23

Read as 0,

22-20

EMCGI[2:0]

R/W

active level setting of INTRMCRXO0 standby clear request.
Set it as shown below.
011: Rising edge

19-18

EMSTI[1:0]

R active level of INTRMCRXO standby clear request.
00: -

01: Rising edge

10: Falling edge

11: Both edge

17

Read as undefined.

16

INTIEN

R/W

INTRMCRXO clear input
0:Disable
1: Enable

15

Read as 0,

14-12

EMCGHI[2:0]

R/IW

active level setting of INTCECTX standby clear request.
Set it as shown below.
011: Riseing edge

11-10

EMSTH[1:0]

active level of INTCECTX standby clear request.
00: -

01: Rising edge

10: Falling edge

11: Both edge

Read as undefined

INTHEN

R/W

INTCECTX Clear input
0:Disable
1: Enable
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Bit Bit Symbol Type Function
7 - R Read as 0,
6-4 EMCGG[2:0] R/W active level setting of INTCECRX standby clear request.
Set it as shown below.
011: Rising edge
3-2 EMSTG[1:0] R active level of INTCECRX standby clear request.
00: -
01: Rising edge
10: Falling edge
11: Both edge
1 - R Read as undefined.
0 INTGEN R/W INTCECRX Clear input
0:Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGx[2:0]> is set to "100" for both rising and falling edge. The active level used
for the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register,
<EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is pro-

hibited.
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7.6.3.6 CGIMCGF (CG Interrupt Mode Control Register F)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - EMCGL EMSTL - INTLEN
After reset 0 0 1 0 0 0 Undefined 0

7 6 5 4 3 2 1 0
bit symbol - EMCGK EMSTK - INTKEN
After reset 0 0 1 0 0 0 Undefined 0

Bit Bit Symbol Type Function
31-15 - R Read as 0,

14-12 EMCGL[2:0] R/W active level setting of INTKWUP standby clear request
Set it as shown below.

001: "H" level
11-10 EMSTL[1:0] R active level of INTKWUP standby clear request
00: -

01: Rising edge
10: Falling edge
11: Both edge

9 - R Read as undefined.
8 INTLEN R/IW INTKWUP clear input
0: Disable
1: Enable
7 - R Read as 0,
6-4 EMCGK][2:0] R/W active level setting of INTRTC standby clear request

Set it as shown below.

010: Falling edge

3-2 EMSTK][1:0] R active level of INTRTC standby clear request
00: -

01: Rising edge

10: Falling edge
11: Both edge

1 - R Read as undefined.
0 INTKEN R/W INTRTC clear input
0: Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGx[2:0]> is set to "100" for both rising and falling edge. The active level used
for the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register,
<EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is pro-
hibited.
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7.6.3.7 CGICRCG (CG Interrupt Request Clear Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - ICRCG
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-5 - R Read as 0,

4-0 ICRCGJ4:0] w Clear interrupt requests.
0_0000:INTO 0_1000: INT8 1_0000: INTCECRX
0_0001: INT1 0_1001: INT9 1_0001: INTCECTX
0_0010: INT2 0_1010: INTA 1_0010: INTRMCRXO0
0_0011: INT3 0_1011: INTB 1_0011: INTRMCRX1
0_0100: INT4 0_1100: INTC 1_0100: INTRTC
0_0101: INT5 0_1101: INTD 1_0101: INTKWUP
0_0110: INT6 0_1110: INTE 1_0110 to 1_1111: Reserved
0_0111: INT7 0_1111: INTF
Read as 0.
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TMPM362F10FG
7.6.3.8 CGNMIFLG (NMI Flag Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - NMIFLG1 NMIFLGO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-2 - R Read as 0,

1 NMIFLG1 R NMI source generation flag
0: not applicable
1:generated from NMI pin.

0 NMIFLGO R NMI source generation flag
0: not applicable
1: generated from WDT

Note:<NMIFLG> are cleared to "0" when they are read.
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7.6.3.9 CGRSTFLG (Reset Flag Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After pin reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After pin reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After pin reset 0 0 0 0 0 0 0 0
7 6 5) 4 3 2 1 0
bit symbol - - - SYSRSTF BUPRSTF WDTRSTF PINRSTF PONRSTF
After pin reset 0 0 0 0 0 0 1 1
Bit Bit Symbol Type Function
31-5 - R Read as 0,
4 SYSRSTF R/W Debug reset flag (Note1)
0: "0" is written
1: Reset from SYSRESETREQ
3 BUPRSTF R/W BACKUP reset flag
0: "0" is written
1: Reset from BACKUP mode release
2 WDTRSTF R/W WDT reset flag
0: "0" is written
1: Reset from WDT
1 PINRSTF R/IW RESET pin flag
0: "0" is written
1: Reset from RESET pin
0 PONRSTF R/W Power-on flag
0: "0" is written
1: Reset from power-on reset

Note 1: This flag indicates a reset generated by the SYSRESETREQ bit of the Application Interrupt and Reset Control Regis-
ter of the CPU's NVIC.

Note 2: This product has power-on reset circuit and this register is initialized only by power-on reset. Therefore, "1" is set to
the <PONRSTF> bit in initial reset state right after power-on. Note that this bit is not set by the second and subse-

quent resets and this register is not cleared automatically. Write "0" to clear the register.
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8. Input / Output Ports

8.1 Port Functions

8.1.1 Function list

TMPM362F10FG has 120 ports. Besides the ports function, these ports can be used as I/O pins for peripher-
al functions.

Table 8-1 shows the port function table.

Table 8-1 Port Function List

Program-
Port BIn Input/ | mable Pull- | Schmitt N?ise P:gg[j:' Function pin
Output up Input Filter Open-drain
Pull-down
Port A
PAO 110 Pull-up - - o DO / ADO
PA1 110 Pull-up - - o D1/ AD1
PA2 110 Pull-up - - o D2 / AD2
PA3 110 Pull-up - - o D3/ AD3
PA4 110 Pull-up - - o D4 / AD4
PA5 110 Pull-up - - o D5 / AD5
PA6 110 Pull-up - - o D6 / AD6
PA7 110 Pull-up - - o D7 / AD7
Port B
PBO 110 Pull-up - - o D8 / AD8
PB1 110 Pull-up - - o D9 / AD9
PB2 110 Pull-up - - o D10 / AD10
PB3 110 Pull-up - - o D11/ AD11
PB4 110 Pull-up - - o D12/ AD12
PB5 110 Pull-up - - o D13/ AD13
PB6 110 Pull-up - - o D14 / AD14
PB7 110 Pull-up - - o D15/ AD15
Port C
PCO 110 Pull-up o - o A1, TXD8
PC1 1/10 Pull-up o) - o A2 , RXD8
PC2 110 Pull-up ) - o A3, SCLK8 , CTS8
PC3 110 Pull-up o - o A4
PC4 110 Pull-up [o) - o A5, TXD9
PC5 110 Pull-up o - o A6 , RXD9
PC6 110 Pull-up o - o A7, SCLK9 , CTS9
PC7 110 Pull-up o - o A8
Port D
PDO 110 Pull-up o) - o A9, TXD10
PD1 110 Pull-up o - o A10 , RXD10
PD2 110 Pull-up ) - o A11, SCLK10, CTS10
PD3 110 Pull-up o - o A12
PD4 110 Pull-up o - o A13, TXD11
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Table 8-1 Port Function List

Program-
Port Bin Input / mablj Pull- |  Schmitt N?ise P;’gﬁ?' Function pin
Output P Input Filter Open-drain
Pull-down
PD5 110 Pull-up o) - o A14 | RXD11
PD6 e Pull-up o - o A15, SCLK11 , CTS11
PD7 1/10 Pull-up o o o A16 , INTB
Port E
PEO 110 Pull-up o - o A17 , TB5INO
PE1 110 Pull-up o - o A18 , TB5IN1
PE2 110 Pull-up o - o A19 , TB6INO
PE3 110 Pull-up o) - o A20 , TB6IN1
PE4 110 Pull-up o - o A21, TXDO
PE5 110 Pull-up o) - o A22 , RXDO
PE6 110 Pull-up o - o A23 , SCLKO , CTSO
PE7 110 Pull-up o o o INT5 , SCOUT
Port F
PFO 110 Pull-up o - o TRACECLK
PF1 110 Pull-up o) - o TRACEDATAO , SWV
PF2 110 Pull-up o - o TRACEDATA1
PF3 110 Pull-up o) - o TRACEDATA2
PF4 110 Pull-up o - o TRACEDATA3
Port G
PGO 110 Pull-up o - o SDA1/ SO1 , TB7INO
PG1 110 Pull-up [¢) - o SCL1/ SI1, TB7IN1
PG2 110 Pull-up o - o SCK1, CSO
PG3 110 Pull-up o o o INT6 , CST
PG4 110 Pull-up o - o SDA2/ SO2 , TB9INO
PG5 110 Pull-up o - o SCL2/ SI2 , TB9IN1
PG6 110 Pull-up o - o SCK2, CS3
PG7 e Pull-up o o o INT7 , WDTOUT
Port H
PHO 110 Pull-up o - o SDA3/ SO3 , TBAINO
PH1 110 Pull-up o - o SCL3/ SI3, TBAIN1
PH2 110 Pull-up o) - o SCK3 , TBBINO
PH3 110 Pull-up o o o INTC , TBBIN1
PH4 110 Pull-up o) - o SDA4/ SO4 , TBDINO
PH5 110 Pull-up o - o SCL4/ Sl4 , TBDIN1
PH6 110 Pull-up o - o SCK4 , TBEINO
PH7 110 Pull-up o o o INTD , TBEIN1
Port |
PIO 110 Pull-up o - o BOOT
PI1 110 - o - o(Note3) | CEC
PI2 110 Pull-up o o o INTE
(Note2)
PI3 /0 Pull-up 0 0 o INTF
(Note2)
Port J
PJO Input Pull-up o - - AINO
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Table 8-1 Port Function List

Program-
Port Bin Input / mablf Pull- |  Schmitt N?ise P:gg[;‘?' Function pin
Output P Input Filter Open-drain
Pull-down
PJ1 Input Pull-up [o) - - AIN1
PJ2 Input Pull-up o - - AIN2
PJ3 Input Pull-up o - - AIN3 , ADTRG
PJ4 Input Pull-up o o - AIN4 | KWUPO
PJ5 Input Pull-up o o) - AIN5 , KWUP1
PJ6 Input Pull-up o o - AIN6 , KWUP2
PJ7 Input Pull-up o) [¢) - AIN7 , KWUP3
Port K
PKO Input Pull-up o - - AIN8
PK1 Input Pull-up o - - AIN9
PK2 Input Pull-up o - - AIN10
PK3 Input Pull-up o - - AIN11
PK4 Input Pull-up o - - AIN12
PK5 Input Pull-up o - - AIN13
PK6 Input Pull-up o - - AIN14
PK7 Input Pull-up o - - AIN15
Port L
PLO lfe} Pull-up o - o SDA0/ SO0 , TBOOUT
PL1 110 Pull-up o - o SCLO/ SI0, TB1OUT
PL2 110 Pull-up o - o SCKO , TB20OUT
PL3 110 Pull-up [¢) [¢) o INTO , TB3OUT
PL4 110 Pull-up o - o TXD1, TB4OUT
PL5 lfe} Pull-up o - o RXD1 , TB50UT
PL6 110 Pull-up ) - o SCLK1 , TB60OUT , CTS1
PL7 110 Pull-up o o o INT1, TB7OUT
Port M
PMO 110 Pull-up o - o SCLK2, TB1INO , CTS2
PM1 110 Pull-up o - o TXD2 , TB1IN1
PM2 110 Pull-up o - o RXD2 , ALARM
PM3 110 Pull-up o o o INT2 , TB3OUT
PM4 110 Pull-up ) - o SCLK3, CTS3
PM5 lfe} Pull-up o - o TXD3
PM6 110 Pull-up o - o RXD3
PM7 110 Pull-up o o o INT3
Port N
PNO 110 Pull-up o - o TXD4
PN1 110 Pull-up o) - o RXD4
PN2 110 Pull-up o - o SCLK4 , TB2INO , CTS4
PN3 110 Pull-up o o o INT4 , TB2IN1 , RMCO
PN4 110 Pull-up o - o TXD5
PN5 110 Pull-up o - o RXD5
PN6 110 Pull-up o - o SCLK5 , TBFINO , CTS5
PN7 110 Pull-up o o o INT8 , TBFIN1 , RMC1
Port O
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Table 8-1 Port Function List

Program-
Port Bin Input / mabllja Pull- |  Schmitt N?ise P:gg[;‘?' Function pin
Output P Input Filter Open-drain
Pull-down

POO 110 Pull-up o - o TXD6 , TB8OUT
PO1 110 Pull-up o - o RXD6 , TBOOUT
PO2 110 Pull-up ) - o SCLK6 , TBAOUT , CTS6
PO3 110 Pull-up o o o INT9 , TBBOUT
PO4 110 Pull-up o - o TXD7 , TBCOUT
PO5 110 Pull-up o - o RXD7 , TBDOUT
PO6 110 Pull-up o - o SCLK7 , TBEOUT , CTS7
PO7 110 Pull-up o o o INTA , TBFOUT

Port P
PPO 110 Pull-up o - o Ccs2
PP1 110 Pull-up - - o -
PP2 110 Pull-up ) - o BLSO , SPDO
PP3 110 Pull-up - - o BLS1, SPDI
PP4 110 Pull-up - - o WE , SPCLK
PP5 110 Pull-up - - o OE , SPFSS
PP6 110 Pull-up o - o ALE

o : Exist

- : Not exist

Note 1: The noise elimination width of the noise filter is approximately 30 ns under typical conditions.
Note 2: The port is always pulled-up in spite of PIPUP.
Note 3: N-ch open drain port
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8.1.2 Port Registers Outline

The following registers need to be configured to use ports.

PxDATA: Port x data register
To read / write port data.

PxCR: Port x output control register
To control output.

PxIE needs to be configured to control input.

PxFRn: Port x function register n
To set function.

An assigned function can be activated by setting "1".

PxOD: Port x open drain control register
To control the programmable open drain.
Programmable open drain is function to be materialized pseudo-open-drain by setting the PxOD.
When PxOD is set "1",output buffer is disabled and pseudo-open-drain is materialized.
PxPUP: Port x pull-up control register
To control programmable pull ups.
PxPDN: Port x pull-down control register
To control programmable pull downs.

PxIE : Port x input control register
To control inputs.

For avoided through current, default setting prohibits inputs.
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8.1 Port Functions TMPM362F10FG

8.1.3 Port states in STOP Mode
Input and output in STOP mode are enabled / disabled by the CGSTBYCR<DRVE> .

If PxIE or PxCR is enabled with <DRVE>=I, input or output is enabled respectively in STOP mode.If
<DRVE>=0, both input and output are disabled in STOP mode except for some ports even if PxIE or PxCR
are enabled.

Table 8-2 shows the pin conditions in STOP mode.

Table 8-2 Port conditions in STOP mode

Pin name 1’0 <DRVE> =0 <DRVE> = 1
X1, XT1 Input only x x
Exclud- T IR
ing port X2, XT2 Output only High" Level Output High"Level Output
RESET, NMI, MODE Input only o o
PL3, PL7, PM3, PM7, PN3, PE7, PG3, Input o o
PG7, PN7, PO3, PO7, PD7, PH3, PH7, PI2,
PI3
(When used for interrupt Output x Depend on PxCR[m]
(PxFRn<PxmFn>=1) and input is enabled
(PxIE<PxmIE>=1)) (Note)
PJ4,PJ5, PJ6, PJ7 Input o o
(When used for KWUP (PxFRn<PxmFn>=1)
and input is enabled (PxIE<PxmIE>=1)) Output x Depend on PxCR[m]
(Note)
Port | PFO, PF1, PF2, PF3, PF4 Input x Depend on PxCR[m]
(When used for trace data output
(PXFRn<PxmFn>=1)) (Note) Output Depend on PxCR[m]
PA7-PAO, PB7-PBO, PC7-PCO0, PD7-PDO, Input o o
PE6-PEO, PP6-PP2, PPO
(When used for external bus
(PXxFRn<PxmFn>=1) and input is enabled Output Depend on PxCR[m]
for data bus (PxIE<PxmIE>=1)) (Note)
Input x Depend on PxCR[m]
Other ports
Output x Depend on PxCR[m]

o : Input or output enabled
x : Input or output disabled

Note:"x" indicates a port number, "m" a corresponding bit and "n" a function register number.
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8.2 Port functions

This chapter describes the port registers detail.

This chapter describes only "circuit type" reading circuit configuration. For detailed circuit diagram, refer to
"8.3 Block Diagrams of Ports".

8.2.1 Port A (PAO to PA7)

The port A is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port A performs the external bus inter-
face.

Reset initializes all bits of the port A as general-purpose ports with input, output and pull-up disabled.

If this port is used for the external bus function, PACR, PAFR1 and PAIE must be set to "1".

The port A has a types of function register. If you use the port A as a general-purpose port, set "0" to the cor-
responding bit of the a registers. If you use the port A as other than a general-purpose port, set "1" to the cor-
responding bit of the function register.

8.2.1.1  Port A Circuit Type
7 6 5 4 3 2 1 0
Type T T T T T T T T
8.2.1.2 Port A Register
Base Address = 0x400C_0000
Register name Address (Base+)
Port A data register PADATA 0x0000
Port A output control register PACR 0x0004
Port A function register 1 PAFR1 0x0008
Port A open drain control register PAOD 0x0028
Port A pull-up control register PAPUP 0x002C
Port A input control register PAIE 0x0038
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8.2 Port functions TMPM362F10FG

8.2.1.3 PADATA (Port A data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA7 PA6 PA5 PA4 PA3 PA2 PA1 PAO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PA7 to PAO R/W Port A data register

8.2.1.4 PACR (Port A output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA7C PA6C PA5C PA4C PA3C PA2C PA1C PAOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PA7C to PAOC | RIW Output
0: Disable
1: Enable
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8.2.1.5 PAFR1 (Port A function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA7F1 PAGF1 PA5F1 PA4F1 PA3F1 PA2F1 PA1F1 PAOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PA7F1 R/IW 0 : PORT

1:D7, AD7
6 PABF1 R/W 0: PORT
1: D6, AD6
5 PA5F1 R/W 0: PORT
1: D5, AD5
4 PA4F1 R/W 0: PORT
1: D4, AD4
3 PA3F1 R/W 0: PORT
1: D3, AD3
2 PA2F1 R/W 0: PORT
1: D2, AD2
1 PA1F1 R/IW 0: PORT
1: D1, AD1
0 PAOF1 R/W 0: PORT
1: DO, ADO
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8.2.1.6 PAOD (Port A open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA70D PAGOD PA50D PA40D PA30D PA20D PA10D PAOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31to8 | - R Read as "0".
7t00 PA70D to R/IW 0 : CMOS
PAOOD 1 : Open-drain
8.2.1.7 PAPUP (Port A pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA7UP PAGUP PASUP PA4UP PA3UP PA2UP PA1UP PAQOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PA7UP to R/IW Pull-Up
PAOUP 0: Disable
1: Enable
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8.2.1.8 PAIE (Port A input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA7IE PAGIE PASIE PA4IE PA3IE PA2IE PA1IE PAOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PA7IE to PAOIE | R/W Input
0: Disable
1: Enable
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8.2.2 Port B (PBO to PB7)

The port B is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port B performs the external bus inter-
face.

Reset initializes all bits of the port B as general-purpose ports with input, output and pull-up disabled.

The port B has a types of function register. If you use the port B as a general-purpose port, set "0" to the cor-
responding bit of the a registers. If you use the port B as other than a general-purpose port, set "1" to the cor-
responding bit of the function register.

8.2.2.1  Port B Circuit Type

Type

T T T T T T T ™

8.2.2.2 Port B Register

Base Address = 0x400C_0100

Register name Address (Base+)
Port B data register PBDATA 0x0000
Port B output control register PBCR 0x0004
Port B function register 1 PBFR1 0x0008
Port B open drain control register PBOD 0x0028
Port B pull-up control register PBPUP 0x002C
Port B input control register PBIE 0x0038
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8.2.2.3 PBDATA (Port B data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PB7 to PBO R/W Port B data register

8.2.24 PBCR (Port B output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB7C PB6C PB5C PB4C PB3C PB2C PB1C PBOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PB7C to PBOC | R/W Output
0: Disable
1: Enable
Page 139 2013/5/31




8. Input / Output Ports
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8.2.2.5 PBFR1 (Port B function register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB7F1 PB6F1 PB5F1 PB4F1 PB3F1 PB2F1 PB1F1 PBOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PB7F1 R/IW 0 : PORT

1:D15, AD15
6 PB6F1 R/IW 0: PORT

1: D14, AD14
5 PB5F1 R/IW 0: PORT

1: D13, AD13
4 PB4F1 R/W 0: PORT

1: D12, AD12
3 PB3F1 R/IW 0: PORT

1: D11, AD11
2 PB2F1 R/IW 0: PORT

1: D10, AD10
1 PB1F1 R/IW 0: PORT

1: D9, AD9
0 PBOF1 R/IW 0: PORT

1: D8, AD8
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8.2.2.6 PBOD (Port B open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB70D PB60OD PB50D PB40OD PB30OD PB20D PB10D PBOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PB70D to R/IW 0 : CMOS
PBOOD 1 : Open-drain

8.2.2.7 PBPUP (Port B pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB7UP PB6UP PB5UP PB4UP PB3UP PB2UP PB1UP PBOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PB7UP to R/IW Pull-up
PBOUP 0: Disable
1: Enable
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8.2 Port functions TMPM362F10FG

8.2.2.8 PBIE (Port B input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB7IE PB6IE PBSIE PB4IE PB3IE PB2IE PB1IE PBOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PB7IE to PBOIE | R/W Input
0: Disable
1: Enable
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8.2.3 Port C (PCO to PC7)

The port C is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified

in units of bits. Besides the general-purpose input / output function, the port C performs the external bus inter-
face, the serial channel, and the serial bus interface.

Reset initializes all bits of the port C as general-purpose ports with input, output and pull-up disabled.

The Port C has three types of function register. If you use the port C as a general-purpose port, set "0" to

the corresponding bit of the three registers. If you use the port C as other than a general-purpose port, set "1"
to the corresponding bit of the function register. Do not set "1" to the some function registers at the same time.

8.2.3.1  Port C Circuit Type
7 6 5 4 3 2 1 0
Type T5 T4 T3 T2 T5 T4 T3 T2
8.2.3.2 Port C Register
Base Address = 0x400C_0200
Register name Address (Base+)
Port C data register PCDATA 0x0000
Port C output control register PCCR 0x0004
Port C function register 1 PCFR1 0x0008
Port C function register 2 PCFR2 0x000C
Port C function register 3 PCFR3 0x0010
Port C open drain control register PCOD 0x0028
Port C pull-up control register PCPUP 0x002C
Port C input control register PCIE 0x0038
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8.2 Port functions TMPM362F10FG

8.2.3.3 PCDATA (Port C data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PC7 to PCO R/W Port C data register

8.2.34 PCCR (Port C output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PC7C PC6C PC5C PC4C PC3C PC2C PC1C PCOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PC7C to PCOC | R/'W Output
0: Disable
1: Enable
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8.2.3.5 PCFR1 (Port C function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol PC7F1 PC6F1 PC5F1 PC4F1 PC3F1 PC2F1 PC1F1 PCOF1
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PC7F1 R/IW 0 : PORT
1:A8

6 PC6F1 R/W 0: PORT
1:A7

5 PC5F1 R/W 0: PORT
1: A6

4 PC4F1 R/W 0: PORT
1: A5

3 PC3F1 R/W 0: PORT
1: Ad

2 PC2F1 R/W 0: PORT
1: A3

1 PC1F1 R/IW 0: PORT
1: A2

0 PCOF1 R/W 0: PORT
1: A1
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8.2 Port functions TMPM362F10FG
8.2.3.6 PCFR2 (Port C function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PC6F2 PC5F2 PC4F2 - PC2F2 PC1F2 PCOF2
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6 PC6F2 R/W 0: PORT
1:SCLK9
5 PC5F2 R/W 0: PORT
1: RXD9
4 PC4F2 R/IW 0: PORT
1: TXD9
3 - R Read as "0".
2 PC2F2 R/W 0: PORT
1: SCLK8
1 PC1F2 RIW 0: PORT
1: RXD8
0 PCOF2 R/W 0: PORT
1: TXD8
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8.2.3.7 PCFR3 (Port C function register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PC6F3 - - - PC2F3 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6 PC6F3 R/W 0: PORT
1:CTS9
5-3 - R Read as "0".
2 PC2F3 R/W 0: PORT
1:CTS8
1-0 - R Read as "0".
8.2.3.8 PCOD (Port C open drain control reigister)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PC70D PC60D PC50D PC40D PC30D PC20D PC10D PCOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PC70D to R/W 0: CMOS
PCOOD 1 : Open-drain
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8.2.3.9 PCPUP (Port C pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol PC7UP PC6UP PC5UP PC4UP PC3UP PC2UP PC1UP PCOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PC7UP to R/W Pull-up
PCouP 0: Disable
1: Enable
8.2.3.10 PCIE (Port C input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PC7IE PC6IE PC5IE PC4IE PC3IE PC2IE PC1IE PCOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PC7IE to R/W Input
PCOIE 0: Disable
1: Enable
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8.2.4 Port D (PDO to PD7)

The port D is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port D performs the external bus inter-

face, the serial channel and the external signal interrupt function.

Reset initializes all bits of the port D as general-purpose ports with input, output and pull-up disabled.

The Port D has three types of of function register. If you use the port D as a general-purpose port, set "0"
to the corresponding bit of the three registers. If you use the port D as other than a general-purpose port, set
"1" to the corresponding bit of the function register. Do not set "1" to the some function registers at the same

time.
8.2.4.1  Port D Circuit Type
7 6 5 4 3 2 1 0
Type T6 T4 T3 T2 T5 T4 T3 T2
8.2.4.2 Port Register
Base Address = 0x400C_0300
Register name Address (Base+)
Port D data register PDDATA 0x0000
Port D output control register PDCR 0x0004
Port D function register 1 PDFR1 0x0008
Port D function register 2 PDFR2 0x000C
Port D function register 3 PDFR3 0x0010
Port D open drain control register PDOD 0x0028
Port D pull-up control register PDPUP 0x002C
Port D input control register PDIE 0x0038
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8.2.4.3 PDDATA (Port D data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PD7 to PDO R/W Port D data register

8.2.44 PDCR (Port D output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PD7C PD6C PD5C PD4C PD3C PD2C PD1C PDOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PD7C to PDOC | R/W Output
0: Disable
1: Enable
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8.2.45 PDFR1 (Port D function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol PD7F1 PD6F1 PD5F1 PD4F1 PD3F1 PD2F1 PD1F1 PDOF1
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PD7F1 R/IW 0 : PORT
1:A16

6 PD6F1 R/W 0: PORT
1:A15

5 PD5F1 R/W 0: PORT
1: A14

4 PD4F1 R/W 0: PORT
1: A13

3 PD3F1 R/W 0: PORT
1: A12

2 PD2F1 R/W 0: PORT
1: A11

1 PD1F1 R/IW 0: PORT
1: A10

0 PDOF1 R/W 0: PORT
1: A9
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8.2.4.6 PDFR2 (Port D function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PD7F2 PD6F2 PD5F2 PD4F2 - PD2F2 PD1F2 PDOF2
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PD7F2 R/IW 0 : PORT

1:INTB
6 PD6F2 R/IW 0: PORT
1:SCLK11
5 PD5F2 R/IW 0: PORT
1: RXD11
4 PD4F2 R/W 0: PORT
1: TXD11
3 - R Read as "0".
2 PD2F2 RIW 0: PORT
1: SCLK10
1 PD1F2 R/IW 0: PORT
1: RXD10
0 PDOF2 R/IW 0: PORT
1: TXD10
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8.2.4.7 PDFR3 (Port D function register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PD6F3 - - - PD2F3 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6 PD6F3 R/W 0: PORT
1:CTSM1
5-3 - R Read as "0".
2 PD2F3 R/W 0: PORT
1:CTS10
1-0 - R Read as "0".
8.2.4.8 PDOD (Port D open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PD70D PD60OD PD50D PD40OD PD30OD PD20D PD10D PDOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PD70D to R/W 0: CMOS
PDOOD 1 : Open-drain
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8.2.4.9 PDPUP (Port D pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PD7UP PD6UP PD5UP PD4UP PD3UP PD2UP PD1UP PDOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PD7UP to R/W Pull-up
PDOUP 0: Disable
1: Enable
8.2.4.10 PDIE (Port D input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PD7IE PD6IE PD5IE PD4IE PD3IE PD2IE PD1IE PDOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PD7IE to R/W Input
PDOIE 0: Disable
1: Enable
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8.2.5 Port E (PEO to PE7)

The port E is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port E performs the external bus inter-
face, the serial channel, external signal interrupt, the 16-bit timer / counter and clock output function.

Reset initializes all bits of the port E as general-purpose ports with input, output and pull-up disabled.

The Port E has three types of of function register. If you use the port E as a general-purpose port, set "0"
to the corresponding bit of the three registers. If you use the port E as other than a general-purpose port, set
"1" to the corresponding bit of the function register. Do not set "1" to the some function registers at the same
time.

Note:In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if
input is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

8.2.5.1 Port E Circuit Type

Type T6 T4 T3 T2 T3 T3 T3 T3

8.2.5.2 Port E register

Base Address = 0x400C_0400

Register name Address (Base+)
Port E data register PEDATA 0x0000
Port E output control register PECR 0x0004
Port E function register 1 PEFR1 0x0008
Port E function register 2 PEFR2 0x000C
Port E function register 3 PEFR3 0x0010
Port E open drain control register PEOD 0x0028
Port E pull-up control register PEPUP 0x002C
Port E input control register PEIE 0x0038
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8.2 Port functions TMPM362F10FG

8.2.5.3 PEDATA (Port E data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7 PE6 PE5 PE4 PE3 PE2 PE1 PEO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PE7 to PEO R/W Port E data register

8.2.5.4 PECR (Port E output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7C PE6C PES5C PE4C PE3C PE2C PE1C PEOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PE7C to PEOC | R/IW Output
0: Disable
1: Enable
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8.2.5.5 PEFR1 (Port E function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PE6F1 PE5F1 PE4F1 PE3F1 PE2F1 PE1F1 PEOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 - R/IW Write "0".

6 PE6F1 R/IW 0: PORT
1:A23

5 PE5F1 RIW 0: PORT
1: A22

4 PE4F1 R/W 0: PORT
1: A21

3 PE3F1 R/W 0: PORT
1: A20

2 PE2F1 RIW 0: PORT
1: A19

1 PE1F1 R/IW 0: PORT
1: A18

0 PEOF1 R/IW 0: PORT
1: A17
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8.2.5.6 PEFR2 (Port E function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7F2 PE6F2 PE5F2 PE4F2 PE3F2 PE2F2 PE1F2 PEOF2
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PE7F2 R/IW 0 : PORT

1:INT5
6 PE6F2 R/IW 0: PORT
1:SCLKO
5 PE5F2 R/IW 0: PORT
1: RXDO
4 PE4F2 R/W 0: PORT
1: TXDO
3 PE3F2 R/IW 0 : PORT
1: TB6IN1
2 PE2F2 R/IW 0: PORT
1: TB6INO
1 PE1F2 R/IW 0: PORT
1: TB5IN1
0 PEOF2 R/IW 0: PORT
1: TB5INO
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8.2.5.7 PEFRS3 (Port E function register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7F3 PE6F3 - - - - - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PE7F3 R/IW 0 : PORT
1:8COUT
6 PE6GF3 R/W 0 : PORT
1:CTSO
5-4 - R/W Write "0".
3to0 - R Read as "0".

8.2.5.8 PEOD (Port E open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE70D PE6OD PE50D PE4OD PE30D PE20D PE10D PEOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PE70D to R/IW 0 : CMOS
PEOOD 1 : Open-drain

Page 159 2013/5/31



8.

Input / Output Ports

8.2 Port functions

TMPM362F10FG
8.2.5.9 PEPUP (Port E pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7UP PE6UP PE5UP PE4UP PE3UP PE2UP PE1UP PEOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PE7UP to R/W Pull-up
PEOUP 0: Disable
1: Enable
8.2.5.10 PEIE (Port E input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7IE PEGIE PES5IE PE4IE PE3IE PE2IE PE1IE PEOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PE7IE to PEOIE | R/W Intput
0: Disable
1: Enable
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8.2.6 Port F (PFO to PF4)

The port F is a general-purpose, 5-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port F performs the debug interface func-

tion.

Reset initializes all bits of the port F as general-purpose ports with input, output and pull-up disabled.

The Port F has one types of of function register. If you use the port F as a general-purpose port, set "0" to
the corresponding bit of the three registers. If you use the port F as other than a general-purpose port, set "1"
to the corresponding bit of the function register.

8.2.6.1  Port F Circuit Type
7 6 4 3 2 1 0
Type - - T7 T7 T7 T7 T7
8.2.6.2 Port F Register
Base Address = 0x400C_0500
Address (Base+)
Port F data register PFDATA 0x0000
Port F output control register PFCR 0x0004
Port F function register 1 PFFR1 0x0008
Port F open drain control register PFOD 0x0028
Port F pull-up control register PFPUP 0x002C
Port F input control register PFIE 0x0038
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8. Input / Output Ports

8.2 Port functions TMPM362F10FG

8.2.6.3 PFDATA (Port F data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF4 PF3 PF2 PF1 PFO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol TypF Function
31-5 - R Read as "0".
4-0 PF4 to PFO R/W Port F data register

8.2.6.4 PFCR (Port F output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF4C PF3C PF2C PF1C PFOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-5 - R Read as "0".
4-0 PF4C to PFOC | R/W Output
0: Disable
1: Enable
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8.2.6.5 PFFR1 (Port F function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF4F1 PF3F1 PF2F1 PF1F1 PFOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-5 - R Read as "0".
4 PF4F1 R/IW 0: PORT
1: TRACEDATA3
3 PF3F1 R/W 0: PORT
1: TRACEDATA2
2 PF2F1 R/W 0: PORT
1: TRACEDATA1
1 PF1F1 R/IW 0: PORT
1: TRACEDATAO / SWV
0 PFOF1 R/W 0: PORT
1: TRACECLK
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8.2 Port functions TMPM362F10FG

8.2.6.6 PFOD (Port F open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF40D PF30D PF20D PF10D PFOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-5 - R Read as "0".
4-0 PF40D to R/IW 0 : CMOS
PFOOD 1 : Open-drain

8.2.6.7 PFPUP (Port F pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF4UP PF3UP PF2UP PF1UP PFOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-5 - R Read as "0".
4-0 PF4UP to R/IW Pull-up
PFOUP 0: Disable
1: Enable
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8.2.6.8 PFIE (Port F input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF4I1E PF3IE PF2IE PF1IE PFOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-5 - R Read as "0".
4-0 PF4IE to PFOIE | R/W Input
0: Disable
1: Enable
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8.2 Port functions TMPM362F10FG

8.2.7 Port G (PGO to PG7)

The port G is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port G performs the serial bus inter-
face, the external signal interrupt, 16bit timer / event counter , the external bus interface and Watch-dog tim-
er output functions.

Reset initializes all bits of the port G as general-purpose ports with input, output and pull-up disabled.

The Port G has three types of of function register. If you use the port G as a general-purpose port, set "0"
to the corresponding bit of the three registers. If you use the port G as other than a general-purpose port, set
"1" to the corresponding bit of the function register. Do not set "1" to the three function registers at the same
time.

To use the external interrupt input for releasing STOP mode, select this function in the PGFR1 and enable
input in the PGIE register. These settings enable the interrupt input even if the CGSTBYCR<DRVE> bit in
the clock / mode control block is set to stop driving of pins during STOP mode.

Note:In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if
input is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

8.2.7.1  Port G Circuit Type

Type T T9 T8 T8 T10 T9 T8 T8

8.2.7.2 Port G register

Base Address = 0x400C_0600

Register name Address (Base+)
Port G data register PGDATA 0x0000
Port G output control register PGCR 0x0004
Port G function register 1 PGFR1 0x0008
Port G function register 2 PGFR2 0x000C
Port G function register 3 PGFR3 0x0010
Port G open drain control register PGOD 0x0028
Port G pull-up control register PGPUP 0x002C
Port G input control register PGIE 0x0038
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8.2.7.3 PGDATA (Port G data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG7 PG6 PG5 PG4 PG3 PG2 PG1 PGO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PG7 to PGO R/W Port G data register

8.2.7.4 PGCR (Port G output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG7C PG6C PG5C PG4C PG3C PG2C PG1C PGOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PG7C to PGOC | R/IW Output
0: Disable
1: Enable
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8.2.7.5 PGFR1 (Port G function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG7F1 PG6F1 PG5F1 PG4F1 PG3F1 PG2F1 PG1F1 PGOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PG7F1 R/IW 0: PORT
1:INT7
6 PG6F1 R/IW 0: PORT
1: SCK2
5 PG5F1 R/IW 0: PORT
1: SCL2/ SI2
4 PG4F1 R/W 0: PORT
1: SDA2 / SO2
3 PG3F1 R/IW 0: PORT
1: INT6
2 PG2F1 R/IW 0: PORT
1: SCK1
1 PG1F1 R/IW 0: PORT
1: SCL1 /SN
0 PGOF1 R/IW 0: PORT
1: SDA1/ SO1
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8.2.7.6 PGFR2 (Port G function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - PG5F2 PG4F2 - - PG1F2 PGOF2
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-6 - R/IW Write "0".

5 PG5F2 R/W 0: PORT

1: TBOIN1
4 PG4F2 R/IW 0: PORT

1: TBOINO
3-2 - R Read as "0".
1 PG1F2 RIW 0: PORT

1: TB7IN1
0 PGOF2 R/IW 0: PORT

1: TB7INO
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8.2.7.7 PGFR3 (Port G function register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG7F3 PG6F3 - - PG3F3 PG2F3 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PG7F3 R/IW 0 : PORT

1: WDTOUT
6 PG6F3 R/W 0 : PORT
1:CS3
5-4 - R Read as "0".
3 PG3F3 R/IW 0 : PORT
1:C8$1
2 PG2F3 R/IW 0 : PORT
1:CS0
1t00 - R Read as "0".
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8.2.7.8 PGOD (Port G open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG70D PG60OD PG50D PG40D PG30D PG20D PG10D PGOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PG70D to R/IW 0 : CMOS
PGOOD 1 : Open-drain

8.2.7.9 PGPUP (Port G pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG7UP PG6UP PG5UP PG4UP PG3UP PG2UP PG1UP PGOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PG7UP to R/IW Pull-up
PGOUP 0: Disable
1: Enable
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8.2 Port functions TMPM362F10FG

8.2.7.10 PGIE (Port G input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PGT7IE PG6IE PGS5IE PG4IE PG3IE PG2IE PG1IE PGOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PGT7IE to R/W Input
PGOIE 0: Disable
1: Enable
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8.2.8 Port H (PHO to PH7)

The port H is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port H performs the serial bus inter-
face, the external signal interrupt function and 16bit timer / event counter function.

Reset initializes all bits of the port H as general-purpose ports with input, output and pull-up disabled.

The Port H has two types of of function register. If you use the port H as a general-purpose port, set "0"
to the corresponding bit of the two registers. If you use the port H as other than a general-purpose port, set
"1" to the corresponding bit of the function register. Do not set "1" to the some function registers at the same
time.

Note:In modes other than STOP mode, interrupt input is enabled regardless of the PHFR1 register setting
if input is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

8.2.8.1  Port H Circut Type
7 6 5 4 3 2 1 0
Type T13 T12 T12 T12 T13 T12 T12 T12
8.2.8.2 Port H register

Base Address = 0x400C_0700

Register name Address (Base+)
Port H data register PHDATA 0x0000
Port H output control register PHCR 0x0004
Port H function register 1 PHFR1 0x0008
Port H function register 2 PHFR2 0x000C
Port H open drain control register PHOD 0x0028
Port H pull-upcontrol register PHPUP 0x002C
Port H input control register PHIE 0x0038
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8. Input / Output Ports

8.2 Port functions TMPM362F10FG

8.2.8.3 PHDATA (Port H data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH7 PH6 PH5 PH4 PH3 PH2 PH1 PHO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PH7 to PHO R/W Port H data register

8.2.8.4 PHCR (Port H output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH7C PH6C PH5C PH4C PH3C PH2C PH1C PHOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PH7C to PHOC | R/W Output
0: Disable
1: Enable
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8.2.8.5 PHFR1 (Port H function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH7F1 PH6F1 PH5F1 PH4F1 PH3F1 PH2F1 PH1F1 PHOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-8 - R Read as "0".
7 PH7F1 R/IW 0: PORT

1: INTD
6 PH6F1 R/W 0: PORT

1: SCK4
5 PH5F1 R/W 0: PORT

1: SCL4 / Sl4
4 PH4F1 R/W 0: PORT

1: SDA4 / SO4
3 PH3F1 R/W 0: PORT

1: INTC
2 PH2F1 R/W 0: PORT

1: SCK3
1 PH1F1 R/IW 0: PORT

1: SCL3/ SI3
0 PHOF1 R/W 0: PORT

1: SDA3 / SO3
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8.2.8.6 PHFR2 (Port H function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH7F2 PH6F2 PH5F2 PH4F2 PH3F2 PH2F2 PH1F2 PHOF2
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PH7F2 R/IW 0: PORT

1: TBEIN1
6 PH6F2 R/IW 0: PORT
1: TBEINO
5 PH5F2 R/IW 0: PORT
1: TBDIN1
4 PH4F2 R/W 0: PORT
1: TBDINO
3 PH3F2 R/IW 0: PORT
1: TBBIN1
2 PH2F2 R/IW 0: PORT
1: TBBINO
1 PH1F2 R/IW 0: PORT
1: TBAIN1
0 PHOF2 R/IW 0: PORT
1: TBAINO
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8.2.8.7 PHOD (Port H open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH70D PHB0OD PH50D PH40D PH30D PH20D PH10D PHOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PH70D to R/IW 0 : CMOS
PHOOD 1 : Open-drain

8.2.8.8 PHPUP (Port H pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH7UP PHBUP PH5UP PH4UP PH3UP PH2UP PH1UP PHOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PH7UP to R/IW Pull-up
PHOUP 0: Disable
1: Enable
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8.2 Port functions TMPM362F10FG

8.2.8.9 PHIE (Port H input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH7IE PH6IE PHS5IE PH4IE PH3IE PH2IE PH1IE PHOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PH7IE to R/W Input
PHOIE 0: Disable
1: Enable

2013/5/31 Page 178



TOSHIBA TMPM362F10FG

8.2.9 Port | (PIO to PI3)

The port I is a general-purpose, 4-bit input/output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose port function, the port I performs the external signal interrupt in-
put, CEC input and the operation mode setting.

Reset initializes PI0 as general-purpose ports with input, output and pull-up disabled. Reset initializes PI1,
P12 and PI3 as general-purpose ports with input, output disabled.

Pull-up is enabled for P12, PI3.
PI1 is N-ch open-drain ports.

The Port I has one types of of function register. If you use the port I as a general-purpose port, set "0" to
the corresponding bit of the three registers. If you use the port I as other than a general-purpose port, set "1"
to the corresponding bit of the function register.

While RESET pin is "Low", input and pull-up of PIO(BOOT) are enabled. At the rising edge of RESET
pin, if PIO(BOOT) is "High", TMPM362F10FG enters the single chip mode and boots from the on chip
Flash ROM. If PIO(BOOT) is "Low", TMPM362F10FG enters the single boot mode and boots from the on
chip BOOTROM. For details of the single boot mode, refer to "Flash memory operation".

Note:In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if
input is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

8.2.9.1  Port | Circuit Type

Type - - - - T16 T16 T15 T14

8.2.9.2 Port | register

Base Address = 0x400C_0800

Register name Address (Base+)
Port | data register PIDATA 0x0000
Port | output control register PICR 0x0004
Port | function register 1 PIFR1 0x0008
Port | open drain control register PIOD 0x0028
Port | pull-up control register PIPUP 0x002C
Port | input control register PIIE 0x0038
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8.2.9.3 PIDATA (Port | data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PI3 PI2 PI1 PIO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-4 - R Read as "0".
3-0 PI3 to PIO R/W Port | data register
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8.2.94 PICR (Port | output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PI3C PI2C PI1C PIOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-4 - R Read as "0".
3-0 PI3C-PIOC R/IW Output
0: Disable
1: Enable
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8.2 Port functions TMPM362F10FG

8.2.9.5 PIFR1 (Port | function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PI3F1 PI2F1 PI1F1 -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-4 - R Read as "0".
3 PI3F1 R/IW 0: PORT
1: INTF
2 PI2F1 R/W 0: PORT
1: INTE
1 PI1F1 R/W 0: PORT
1: CEC
0 - R/IW Write "0".
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8.2.9.6 PIOD (Port | open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PI30OD PI20D - PIOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-4 - R Read as "0".
3-2 PI3OD-PI20D | R/W 0 : CMOS
1 : Open-drain
1 - R Read as "0".
0 PIOOD R/IW 0 : CMOS
1 : Open-drain

8.2.9.7 PIPUP (Port | pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 ¢l 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - - PIOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-1 - R Read as "0".
0 PIOUP R/IW Pull-up
0: Disable
1: Enable
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8.2 Port functions TMPM362F10FG

8.2.9.8 PIIE (Port I input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PI3IE PI2IE PHIE PIOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-4 - R Read as "0".
3-0 PI3IE-PIOIE R/IW Input
0: Disable
1: Enable
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8.2.10 Port J (PJO to PJ7)

The port J is an 8-bit input port. Besides the general-purpose input function, the port J performs the AD con-
verter and the key-on wake-up function.

Reset initializes all bits of the port J as general-purpose ports with input and pull-up disabled.

The Port J has one types of of function register. If you use the port J as a general-purpose port, set "0" to
the corresponding bit of the three registers. If you use the port J as other than a general-purpose port, set "1"
to the corresponding bit of the function register.

Note:Unless you use all the bits of port J as analog input pins, conversion accurary may be reduced.Be
sure to verify that this causes no problem on your system.

8.2.10.1  Port J Circuit Type
7 6 5 4 3 2 1 0
Type T19 T19 T19 T19 T18 T17 T17 T17
8.2.10.2 Port J register

Base Address = 0x400C_0900

Register name Address (Base+)
Port J data register PJDATA 0x0000
Port J function register 2 PJFR2 0x000C
Port J pull-up control register PJPUP 0x002C
Port J input control register PJIE 0x0038
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8. Input / Output Ports
8.2 Port functions

TMPM362F10FG
8.2.10.3 PJDATA (Port J data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ7 PJ6 PJ5 PJ4 PJ3 PJ2 PJ1 PJO
After reset 1 1 1 1 1 1 1 1

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PJ7 to PJO R Port J data register
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8.2.10.4 PJFR2 (Port J function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ7F2 PJ6F2 PJ5F2 PJ4F2 PJ3F2 - - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PJ7F2 R/W 0: PORT
1: KWUP3
6 PJ6F2 R/W 0: PORT
1: KWUP2
5 PJ5F2 R/W 0: PORT
1: KWUP1
4 PJ4F2 R/W 0: PORT
1: KWUPO
3 PJ3F2 R/W 0: PORT
1: ADTRG
2-0 - R Read as "0".
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8.2 Port functions TMPM362F10FG

8.2.10.5 PJPUP (Port J pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ7UP PJEUP PJ5UP PJ4UP PJ3UP PJ2UP PJ1UP PJOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PJ7UP to R/IW Pull-up
PJOUP 0: Disable
1: Enable

8.2.10.6  PJIE (Port J input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ7IE PJBIE PJSIE PJ4IE PJ3IE PJ2IE PJ1IE PJOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PJ7IE to PJOIE | RIW Input
0: Disable
1: Enable
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8.2.11 Port K (PKO to PK7)

The port K is an 8-bit input port. Besides the general-purpose input function, the port J performs the AD con-
verter.

Reset initializes all bits of the port K as general-purpose ports with input and pull-up disabled.

Note:Unless you use all the bits of port K as analog input pins, conversion accurary may be reduced.Be
sure to verify that this causes no problem on your system.

8.2.11.1  Port K Circuit Type

Type T17 T17 T17 T17 T7 T17 T17 T7

8.2.11.2 Port K register

Base Address = 0x400C_0A00

Register name Address (Base+)
Port K data register PKDATA 0x0000
Port K pull-up control register PKPUP 0x002C
Port K input control register PKIE 0x0038
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8.2 Port functions TMPM362F10FG

8.2.11.3 PKDATA (Port K data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PK7 PK6 PK5 PK4 PK3 PK2 PK1 PKO
After reset 1 1 1 1 1 1 1 1

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PK7 to PKO R Port K data register

8.2.11.4 PKPUP (POrt K pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PK7UP PK6UP PK5UP PK4UP PK3UP PK2UP PK1UP PKOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PK7UP to R/W Pull-up
PKOUP 0: Disable
1: Enable
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8.2.11.5 PKIE (Pork K input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PK7IE PK6IE PK5IE PK4IE PK3IE PK2IE PK1IE PKOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PK7IE to PKOIE | R/W Input
0: Disable
1: Enable
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8.2 Port functions

TMPM362F10FG

8.2.12 Port L (PLO to PL7)

The port L is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port L performs the serial channel ,
the serial bus interface, the external signal interrupt input and 16bit timer / event counter function.

Reset initializes all bits of the port L as general-purpose ports with input, output and pull-up disabled.

The Port L has three types of of function register. If you use the port L as a general-purpose port, set "0"
to the corresponding bit of the three registers. If you use the port L as other than a general-purpose port, set
"1" to the corresponding bit of the function register. Do not set "1" to the some function registers at the same
time.

Note:: In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting
if input is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

8.2.12.1  Port L Circut Type

Type

T21 T24 T23 T22 T21 T20 T20 T20

8.2.12.2 Port L register

Base Address = 0x400C_0B00

Register name Address (Base+)
Port L data register PLDATA 0x0000
Port L output control register PLCR 0x0004
Port L function register 1 PLFR1 0x0008
Port L function register 2 PLFR2 0x000C
Port L function register 3 PLFR3 0x0010
Port L open drain control register PLOD 0x0028
Port L pull-up control register PLPUP 0x002C
Port L input control register PLIE 0x0038
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8.2.12.3 PLDATA (Port L data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PL7 PL6 PL5 PL4 PL3 PL2 PL1 PLO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PL7 to PLO R/W Port L data register

8.2.12.4 PLCR (Port L output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PL7C PL6C PL5C PL4C PL3C PL2C PL1C PLOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PL7C to PLOC | R/W Output
0: Disable
1: Enable
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8.2 Port functions TMPM362F10FG

8.2.12.5 PLFR1 (Port K function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PL7F1 PL6F1 PL5F1 PL4F1 PL3F1 PL2F1 PL1F1 PLOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PL7F1 R/IW 0: PORT
1:INT1
6 PL6F1 R/IW 0: PORT
1: SCLK1
5 PL5F1 R/IW 0: PORT
1: RXD1
4 PL4F1 R/W 0: PORT
1: TXD1
3 PL3F1 R/IW 0: PORT
1: INTO
2 PL2F1 R/IW 0: PORT
1: SCKO
1 PL1F1 R/IW 0: PORT
1: SCLO / SI0O
0 PLOF1 R/IW 0: PORT
1: SDAO / SO0

2013/5/31 Page 194



TOSHIBA TMPM362F10FG

8.2.12.6 PLFR2 (Port L function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PL7F2 PL6F2 PL5F2 PL4F2 PL3F2 PL2F2 PL1F2 PLOF2
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PL7F2 R/IW 0: PORT

1: TB7OUT
6 PL6F2 R/W 0: PORT

1: TB6OUT
5 PL5F2 R/W 0: PORT

1: TB5OUT
4 PL4F2 R/W 0: PORT

1: TB4OUT
3 PL3F2 R/W 0: PORT

1: TB3OUT
2 PL2F2 R/W 0: PORT

1: TB20OUT
1 PL1F2 R/IW 0: PORT

1: TB1OUT
0 PLOF2 R/W 0: PORT

1: TBOOUT
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8.2 Port functions TMPM362F10FG

8.2.12.7 PLFR3 (Port L function register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PL6F3 - - - - - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6 PL6F3 R/IW 0 : PORT
1:CTS1
5-4 - R/W Write "0".
3-0 - R Read as "0".

8.2.12.8 PLOD (Port L open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5) 4 3 2 1 0
bit symbol PL70D PL6OD PL50D PL4OD PL30OD PL20D PL10OD PLOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PL70D to R/W 0: CMOS
PLOOD 1 : Open-drain
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8.2.12.9 PLPUP (Port L pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PL7UP PL6UP PL5UP PL4UP PL3UP PL2UP PL1UP PLOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PL7UP to R/IW Pull-up
PLOUP 0: Disable
1: Enable

8.2.12.10 PLIE (Port L input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PL7IE PL6IE PL5IE PL4IE PL3IE PL2IE PL1IE PLOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PL7IE to PLOIE | R/'W Input
0: Disable
1: Enable
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8.2.13 Port M (PMO to PM7)

The port M is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be speci-
fied in units of bits. Besides the general-purpose input / output function, the port M performs the serial chan-
nel, the external signal interrupt input,16bit timer / event counter and the alarm output function.

Reset initializes all bits of the port M as general-purpose ports with input, output and pull-up disabled.

The Port M has three types of of function register. If you use the port M as a general-purpose port, set "0"
to the corresponding bit of the three registers. If you use the port M as other than a general-purpose port, set
"1" to the corresponding bit of the function register. Do not set "1" to the some function registers at the same
time.

Note:In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if
input is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

8.2.13.1  Port Circuit Type

Type

T30 T29 T28 T27 T21 T23 T26 T25

8.2.13.2 Port M register

Base Address = 0x400C_0C00

Register name Address (Base+)
Port M data register PMDATA 0x0000
Port M output control register PMCR 0x0004
Port M function register 1 PMFR1 0x0008
Port M function register 2 PMFR2 0x000C
Port M function register 3 PMFR3 0x0010
Port M open drain control registert PMOD 0x0028
Port M pull-up control register PMPUP 0x002C
Port M input control register PMIE 0x0038
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8.2.13.3 PMDATA (Port M data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PM7 PM6 PM5 PM4 PM3 PM2 PM1 PMO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PM7 to PMO R/W Port M data register

8.2.13.4 PMCR (Port M output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PM7C PM6C PM5C PM4C PM3C PM2C PM1C PMOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PM7C to PMOC | R/W Output
0: Disable
1: Enable
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8.2.13.5 PMFR1 (Port M function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PM7F1 PM6F1 PM5F1 PM4F1 PM3F1 PM2F1 PM1F1 PMOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PM7F1 R/IW 0: PORT

1: INT3
6 PM6F1 R/IW 0: PORT
1: RXD3
5 PM5F1 R/IW 0: PORT
1: TXD3
4 PM4F1 R/W 0: PORT
1: SCLK3
3 PM3F1 R/IW 0: PORT
1: INT2
2 PM2F1 R/IW 0: PORT
1: RXD2
1 PM1F1 R/IW 0: PORT
1: TXD2
0 PMOF1 R/IW 0: PORT
1: SCLK2
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8.2.13.6  PMFR2 (Port M function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PM3F2 PM2F2 PM1F2 PMOF2
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-4 - R Read as "0".
3 PM3F2 R/IW 0: PORT
1: TB3OUT
2 PM2F2 R/W 0: PORT
1: ALARM
1 PM1F2 R/W 0: PORT
1: TB1IN1
0 PMOF2 R/IW 0: PORT
1: TB1INO
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8.2.13.7 PMFR3 (Port M function register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PM4F3 - - - PMOF3
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-5 - R Read as "0".
4 PM4F3 R/IW 0 : PORT
1:CTS3
3-1 - R Read as "0".
0 PMOF3 R/IW 0 : PORT
1:CTS2

8.2.13.8 PMOD (Port M open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PM70D PM60OD PM50D PM40OD PM30D PM20D PM10D PMOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PM70D to R/W 0: CMOS
PMOOD 1 : Open-drain
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8.2.13.9 PMPUP (Port M pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PM7UP PM6BUP PM5UP PM4UP PM3UP PM2UP PM1UP PMOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PM7UP to R/IW Pull-up
PMoUP 0: Disable
1: Enable

8.2.13.10 PMIE (Port M input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PM7IE PM6IE PMSIE PM4IE PM3IE PM2IE PM1IE PMOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PM7IE to R/W Input
PMOIE 0: Disable
1: Enable
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8.2.14 Port N (PNO to PN7)

The port N is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port N performs the serial channel,
the external signal interrupt input, 16bit timer / counter and the remote control signal preprocessor input func-
tion.

Reset initializes all bits of the port N as general-purpose ports with input, output and pull-up disabled.

The Port N has three types of of function register. If you use the port N as a general-purpose port, set "0"
to the corresponding bit of the three registers. If you use the port N as other than a general-purpose port, set
"1" to the corresponding bit of the function register. Do not set "1" to the some function registers at the same
time.

Note:In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if
input is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

8.2.14.1  Port N Circuit Type

Type

T30 T25 T29 T28 T30 T25 T29 T28

8.2.14.2 Port N register

Base Address = 0x400C_0D00

Register name Address (Base+)
Port N data register PNDATA 0x0000
Port N output control register PNCR 0x0004
Port N function register 1 PNFR1 0x0008
Port N function register 2 PNFR2 0x000C
Port N function register 3 PNFR3 0x0010
Port N open drain control registert PNOD 0x0028
Port N pull-up control register PNPUP 0x002C
Port N input control register PNIE 0x0038
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8.2.14.3 PNDATA (Port N data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PN7 PN6 PN5 PN4 PN3 PN2 PN1 PNO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PN7 to PNO R/W Port N data register

8.2.14.4 PNCR (Port N output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PN7C PN6C PN5C PN4C PN3C PN2C PN1C PNOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PN7C to PNOC | R'W Output
0: Disable
1: Enable
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8.2.14.5 PNFR1 (Port N function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PN7F1 PNG6F1 PN5F1 PN4F1 PN3F1 PN2F1 PN1F1 PNOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PN7F1 R/IW 0: PORT

1:INT8
6 PNG6F1 R/IW 0: PORT
1: SCLK5
5 PN5F1 R/IW 0: PORT
1: RXD5
4 PN4F1 R/W 0: PORT
1: TXD5
3 PN3F1 R/IW 0: PORT
1: INT4
2 PN2F1 R/IW 0: PORT
1: SCLK4
1 PN1F1 R/IW 0: PORT
1: RXD4
0 PNOF1 R/IW 0: PORT
1: TXD4
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8.2.14.6 PNFR2 (Port N function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PN7F2 PN6F2 - - PN3F2 PN2F2 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PN7F2 R/W 0: PORT
1: TBFIN1
6 PN6F2 R/W 0: PORT
1: TBFINO
5-4 - R Read as "0".
3 PN3F2 R/W 0: PORT
1: TB2IN1
2 PN2F2 R/IW 0: PORT
1: TB2INO
1-0 - R Read as "0".
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8.2.14.7 PNFR3 (Port N function register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PN7F3 PN6F3 - - PN3F3 PN2F3 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PN7F3 R/IW 0 : PORT

1: RMC1
6 PN6F3 R/W 0 : PORT
1:CTS5
5-4 - R Read as "0".
3 PN3F3 R/IW 0 : PORT
1: RMCO
2 PN2F3 R/IW 0 : PORT
1:CTS4
1t00 - R Read as "0".
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8.2.14.8 PNOD (Port N open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PN70D PN60OD PN50D PN4OD PN30OD PN20OD PN10D PNOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PN70D to R/IW 0 : CMOS
PNOOD 1 : Open-drain

8.2.14.9 PNPUP (Port N pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PN7UP PN6UP PN5UP PN4UP PN3UP PN2UP PN1UP PNOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PN7UP to R/IW Pull-up
PNoOUP 0: Disable
1: Enable
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8.2.14.10 PNIE (Port N input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PN7IE PNG6IE PNS5IE PN4IE PN3IE PN2IE PN1IE PNOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PN7IE to R/W Input
PNOIE 0: Disable
1: Enable
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8.2.15 Port O (POO to PO7)

The port O is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port O performs the serial channel func-

tion (UART/SIO), external signal interrupt input and 16bit timer / event counter output function.

Reset initializes all bits of the port O as general-purpose ports with input, output and pull-up disabled.

The Port O has three types of of function register. If you use the port O as a general-purpose port, set "0"
to the corresponding bit of the three registers. If you use the port O as other than a general-purpose port, set
"1" to the corresponding bit of the function register. Do not set "1" to the some function registers at the same

time.

Note:In modes other than STOP mode, interrupt input is enabled regardless of the POFR1 register setting

if input is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

8.2.15.1  Port O Circuit Type
7 6 5 4 3 2 1 0
Type T21 T24 T23 T22 T21 T24 T23 T22
8.2.15.2  Port O register
Base Address = 0x400C_0E0O
Register name Address (Base+)

Port O data register PODATA 0x0000

Port O output control register POCR 0x0004

Port O function register 1 POFR1 0x0008

Port O function register 2 POFR2 0x000C

Port O function register 3 POFR3 0x0010

Port O open drain control registert POOD 0x0028

Port O pull-up control register POPUP 0x002C

Port O input control register POIE 0x0038
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8.2.15.3 PODATA (Port O data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PO7 PO6 PO5 PO4 PO3 PO2 PO1 POO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PO7 to POO R/W Port O data register

8.2.15.4 POCR (Port O output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PO7C PO6C PO5C PO4C PO3C PO2C PO1C POOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PO7C to POOC | R/IW Output
0: Disable
1: Enable
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8.2.15.5 POFR1 (Port O function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol POT7F1 PO6F1 PO5F1 PO4F1 PO3F1 PO2F1 PO1F1 POOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PO7F1 R/IW 0: PORT

1:INTA
6 PO6F1 R/W 0: PORT
1: SCLK7
5 PO5F1 R/W 0: PORT
1: RXD7
4 PO4F1 R/W 0: PORT
1: TXD7
3 PO3F1 R/W 0: PORT
1: INT9
2 PO2F1 R/W 0: PORT
1: SCLK6
1 PO1F1 R/IW 0: PORT
1: RXD6
0 POOF1 R/W 0: PORT
1: TXD6
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8.2.15.6 POFR2 (Port O function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PO7F2 POG6F2 PO5F2 PO4F2 PO3F2 PO2F2 PO1F2 POOF2
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 POT7F2 R/W 0: PORT
1:TBFOUT
6 POG6F2 R/W 0: PORT
1: TBEOUT
5 PO5F2 R/IW 0: PORT
1: TBDOUT
4 PO4F2 R/W 0: PORT
1: TBCOUT
3 PO3F2 R/W 0: PORT
1: TBBOUT
2 PO2F2 R/W 0: PORT
1: TBAOUT
1 PO1F2 R/W 0: PORT
1: TBOOUT
0 POOF2 R/IW 0: PORT
1: TB8OUT
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8.2.15.7 POFRS3 (Port O function register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PO6F3 - - - PO2F3 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6 PO6F3 R/IW 0 : PORT
1:CTS7
5-3 - R Read as "0".
2 PO2F3 R/IW 0 : PORT
1:CTS6
1-0 - R Read as "0".

8.2.15.8 POOD (Port O open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PO70D PO60D PO50D PO40D PO30D PO20D PO10D PO0OOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PO70D to R/IW 0 : CMOS
PO0OOD 1 : Open-drain
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8.2.15.9 POPUP (Port O pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol PO7UP PO6UP PO5UP PO4UP PO3UP PO2UP PO1UP POOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PO7UP to R/W Pull-up
POOUP 0: Disable
1: Enable
8.2.15.10 POIE (Port O input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PO7IE POGIE POS5IE PO4IE PO3IE PO2IE PO1IE POOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 POT7IE to R/W Input
POOIE 0: Disable
1: Enable
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8.2.16 Port P (PPO to PP6)

The port P is a general-purpose, 7-bit input / output port. For this port, inputs and outputs can be specified
in units of bits. Besides the general-purpose input / output function, the port P performs the external bus inter-
face, and SSP function.

Reset initializes all bits of the port P as general-purpose ports with input, output and pull-up disabled.

The Port P has two types of of function register. If you use the port P as a general-purpose port, set "0" to
the corresponding bit of the two registers. If you use the port P as other than a general-purpose port, set "1"
to the corresponding bit of the function register. Do not set "1" to the both function registers at the same time.

8.2.16.1  Port P Circuit Type
7 6 5 4 3 2 1 0
Type - T5 T35 T34 T33 T32 T31 T5
8.2.16.2 Port P register

Base Address = 0x400C_0F00

Register name Address (Base+)
Port P data register PPDATA 0x0000
Port P output control register PPCR 0x0004
Port P function register 1 PPFR1 0x0008
Port P function register 2 PPFR2 0x000C
Port P open drain control register PPOD 0x0028
Port P pull-up control register PPPUP 0x002C
Port P input control register PPIE 0x0038
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8.2.16.3 PPDATA (Port P data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PP6 PP5 PP4 PP3 PP2 PP1 PPO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6-0 PP6 to PPO R/W Port P data register

8.2.16.4 PPCR (Port P output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PP6C PP5C PP4C PP3C PP2C PP1C PPOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6-0 PP6C to PPOC | R/W Output
0: Disable
1: Enable
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8.2.16.5 PPFR1 (Port P function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - PP6F1 PP5F1 PP4F1 PP3F1 PP2F1 PP1F1 PPOF1
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-7 - R Read as "0".
6 PP6F1 R/IW 0: PORT
1: ALE

5 PP5F1 R/IW 0: PORT
1: OE

4 PP4F1 R/IW 0: PORT
1: WE

3 PP3F1 R/W 0: PORT
1: BLS1

2 PP2F1 R/IW 0: PORT
1: BLSO

1 PP1F1 R/IW Write "0".

0 PPOF1 R/IW 0: PORT
1: CS2
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8. Input / Output Ports
8.2 Port functions TMPM362F10FG

8.2.16.6 PPFR2 (Port P function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - PP5F2 PP4F2 PP3F2 PP2F2 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-6 - R Read as "0".
5 PP5F2 R/IW 0: PORT

1: SPFSS
4 PP4F2 R/W 0: PORT
1: SPCLK
3 PP3F2 R/W 0: PORT
1: SPDI
2 PP2F2 R/IW 0: PORT
1: SPDO
1-0 - R Read as "0".
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8.2.16.7 PPOD (Port P open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PP60OD PP50D PP40OD PP30D PP20D PP10D PPOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6-0 PP60OD to R/IW 0 : CMOS
PPOOD 1 : Open-drain

8.2.16.8 PPPUP (Port P pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PP6UP PP5UP PP4UP PP3UP PP2UP PP1UP PPOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6-0 PPBUP to R/IW Pull-up
PPOUP 0: Disable
1: Enable
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8. Input / Output Ports

8.2 Port functions TMPM362F10FG

8.2.16.9 PPIE (Port P input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PP6IE PP5SIE PP4IE PP3IE PP2IE PP1IE PPOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6-0 PP6IE to PPOIE | R/W Input
0: Disable
1: Enable
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8.3 Block Diagrams of Ports

8.3.1 Port Types

The ports are classified as shown below. Please refer to the following pages for the block diagrams of
each port type.

Dot lines in the figure indicate the part of the equivalent circuit described in the "Block diagrams of ports".

Table 8-3 Function lists

Input/ ) . . Program-
Type Function1 Function2 | Function3 Analog Pull-up mable Note
Output open-drain
T1 /0 lfe} - - - R o
T2 110 Output Output - - R o)
T3 /10 Output Input - - R o
T4 /0 Output 110 Input - R o
T5 110 Output - - - R o
T6 110 Input (int) Output - - R [¢)
T7 110 Output - - - R [¢)
T8 /0 /0 Input - - R o
T9 110 110 - Input - R [¢)
T10 /10 Input (int) - Input - R o
T11 /0 Input (int) - Output - R o
T12 lfe} 110 Input - - R o
T13 /0 Input (int) Input - - R o
T4 /o _ _ _ _ R o BOOT input enabled during
reset
T15 110 Input - - - - - Nch open drain port
T16 /0 Input (int) - - - NoR o
T17 Input - - - o R -
T18 Input Input - - o R -
T19 Input Input - - o R -
T20 lfe} /10 Output - - R o
T21 110 Input Output - - R [¢)
T22 110 Output Output - - R [¢)
T23 110 Input Output - - R [¢)
T24 110 110 Output Input - R o
T25 110 110 Input Input - R [¢)
T26 /10 Output Input - - R o
T27 lfe} lfe} - Output - R o
T28 110 Output - - - R o
T29 /0 Input - - - R o
T30 /10 Input (int) - - - R o
T31 /0 - - - - R o
T32 110 Output Output - - R [¢)
T33 /10 Output Input - - R o
T34 /0 Output 110 - - R o
T35 110 Output - - - R o
int : Interrupt input R : Forced disable during reset
- : Not exist NoR : Unaffected by reset
o : exist
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8. Input / Output Ports

8.3 Block Diagrams of Ports

TMPM362F10FG
Table 8-3 Function lists

Input/ Program-
Type Function1 Function2 | Function3 Analog Pull-up mable Note

Output open-drain
T36 110 Output Output Output - R o
T37 110 Output Input Input - R o
T38 110 110 Output Output - R o
T39 110 Input Input Output - R o

int : Interrupt input

- : Not exist

0 : exist

R : Forced disable during reset

NoR : Unaffected by reset

2013/5/31
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TOSHIBA TMPM362F10FG

8.32 Type T1
Drive Disable
in STOP Mode SMC Data
(Set by <DRVE>)  Output Enable
M\
<« o PxpupP
7| (Pull-up Control)
<> PxCR RESET
— 7 (output Control)
————————— —
e PxFR1 I I
=] —  7|(Function Control) | I
g Function 1 I |
2 Output I 1 _ D /o 1
= o|  PxDATA [ Port |
8— 7| (Output Latch) 0 |
— - - - - - I
& | |
c PxOD | |
U | «—>»| (Open-drain pu— | |
Control) |
|
I |
< g PXIE . M | |
- (Input Control) | |
I I
SMC Data | |
Input enable I |
| |
0 |
|
N 1 |
L o - - . J

Port Read

Function input

Figure 8-1 Port Type T1
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8. Input / Output Ports

8.3 Block Diagrams of Ports

TMPM362F10FG

Drive Disable
in STOP Mode
(Set by <DRVE>)

Fof—

Function _1

Output 2

Function 1
Output 1

83.3 Type T2
M\
o ol pxpup
— 7| (Pull-up Control)
. PXCR
—~ 77| (output Control)
. PXFR1
—~  7|(Function Control)
Sle—> PXFR2
T —~  ”|(Function Control)
=
>
D
o
Q
=
o]
(on
c
n |  PxDATA
7| (Output Latch)
PxOD
< »{ (Open-drain
Control)
- PXIE
— 7| (nput Control)
N\

Port Read

N

Figure 8-2 Port Type T2

L]

RESET

110
Port
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8.34 Type T3
Drive Disable
in STOP Mode
(Set by <DRVE>)
M\
‘ -~ PxPUP A
7| (Pull-up Control)
1
<> PR <ﬁE)—/\— N RESET
77| (Output Control) 0 D
P PxFR1
—  7"|(Function Control)
O I 4
. PXFR2 I I
—~  7|(Function Control) I I
=1 I [
® Function — | o |
3 Control v—|[:>—" : P
[«}] ort |
a |- |- |
2 [
— |
o |
o - PXDATA ~ |
c 7| (Output Latch) | |
w
I I
PxOD ' '
<—>»{ (Open-drain T N | |
Control) I |
| |
s PxE A . A ' |
- (Input Control) | |
| |
0 .- - — J |
. | |
L7
N N— | |
e e o o - — — J
Port Read
Function Input (—G_

Figure 8-3 Port Type T3
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8. Input / Output Ports

8.3 Block Diagrams of Ports

TMPM362F10FG

8.3.5 Type T4
Drive Disable
in STOP Mode
(Set by <DRVE>)
M\
<< » | PxPUP
7| (Pull-up Control)
< PXCR SﬁD_/
77| (Output Control) [ — 1
< - PxFR1
—  ”|(Function Control)
<< -l PxFR2
S~ 7|Function Control)
—
m .
5 1 Function
o PxFR3 Function Output 1
o € I -
o | 7 |Function Control) Output 2
2 0
QD
g 3> PXDATA A
2 7| (Output Latch)
PxOD
<—>»{ (Open-drain M
Control)
< N PxIE AN
- (Input Control)
AN
U

[ |RESET

Port Read

Function <—G_ JN

K

Input 1

Function <—G_

Input 2

Figure 8-4 Port Type T4
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8.3.6 TypeT5
Drive Disable
in STOP Mode
(Set by <DRVE>)
M\
. PXPUP
— 7| (Pull-up Control)
1
o - PxCR ED_/\— RESET
7] (Output Control) l 0
PN PxFR1
—~  7|(Function Control)
-1-]1----|-—--- - —
S | [
=
g Function 1 I |
Output | 110 |
) —i >— ¢
E AB* I Port |
0
2 I_|= - = [
o ! |
c 4|  PxDATA | [
n "] (Output Latch) I |
I I
PxOD ' |
<—>»| (Open-drain N | |
Control) I |
I I
2 - PXIE ) A I |
—~ 7] (input Control) | I
| |
0 _— = | I
| |
N 7/4‘ N——@(—_| |
L e e e e - - - J

Port Read

Figure 8-5 Port Type T5
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8. Input / Output Ports

8.3 Block Diagrams of Ports

TMPM362F10FG

8.3

T

A

Type T6

A

PxPUP

Drive Disable
in STOP Mode
(Set by <DRVE>)

(Pull-up Control)

PxCR

(Output Control)

A

PxFR1

iﬁ\_

(Function Control)

SNQ erep [eulaqu]

A

PxFR2

(Function Control)

PxDATA

A

(Output Latch)

Y

PxOD

Function L
Output
0

A

(Open-drain
Control)

PxIE

(Input Control)

Port Read

Interrupt Input <€—|

Noise Filter

¥

(30ns Typ.)

Figure 8-6 Port Type T6

[ |RESET
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TOSHIBA TMPM362F10FG

8.3.8 Type T7
Drive Disable
in STOP Mode
(Set by <DRVE>)
M\
- PXPUP
— 7] (Pull-up Control)
<«—>  PxCR RESET
(Output Control)
L. PXFR1
—  7|(Function Control)
---t1----|-—--- - —
' [
= ! I
=
2 Function —= | !
3 unction I o |
Qo Output —I[:>_r J D Port |
Q 0 [
Q — |- == |
—t+
Q |
g N PXDATA |
wn "1 (Output Latch) I
|
PxOD I
<—>»| (Open-drain |
Control) I
|
- -l PxIE |
—~ 7] (input Control) I
|
|
|
N N |
|

Port Read

Figure 8-7 Port Type T7
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8. Input / Output Ports

8.3 Block Diagrams of Ports

TMPM362F10FG

8.3.9

A

Type T8

o|  PxPUP

Drive Disable
in STOP Mode
(Set by <DRVE>)

A

”| (Pull-up Control)

PxCR

A

(Output Control)

o PXFR1

A

”“|(Function Control)

o PXFR2

”|(Function Control)

«| PxDATA

SNqQ eyep [eusaiu|

(Output Latch)

A

Function 1
Output
0

PxOD
»{ (Open-drain
Control)
- PXIE

A

(Input Control)

Port Read

Function <—<:|_

Input 1

Function <—G_

Input 2

7

Figure 8-8 Port Type T8
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8.3.10 Type T9

Drive Disable
in STOP Mode
(Set by <DRVE>)

PXPUP 1
7| (Pull-up Control)

A
A

A
A

> (Ouput o ED" —1 A RESET
(Output Control) l 0 D

PxFR1
(Function Control)

A
Y

Function
Output 3

Function

PxFR3
I
”|(Function Control) Output 1

A
4

-
|
|

y—:t>—r\ _ M ;/gt
| _

g PxDATA A
(Output Latch)

SNq erep [eulau|

PxOD
(Open-drain
Control)

A
Y

< »| PxIE N
- (Input Control)

Port Read

Function < G_

Input

Figure 8-9 Port Type T9
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8. Input / Output Ports

8.3 Block Diagrams of Ports

TMPM362F10FG

8.3.11

A

Type T10

A

PXPUP

Drive Disable
in STOP Mode
(Set by <DRVE>)

(Pull-up Control)

PxCR

(Output Control)

A

PxFR1

o

(Function Control)

PxFR3

A

(Function Control)

PxDATA

SNnq ejep [eusaiu|

A

(Output Latch)

Y

PxOD

A

(Open-drain
Control)

Function L
Output
0

PxIE

(Input Control)

Port Read

Interrupt
Input

Noise Filter |

Y

(30ns Typ.)

Figure 8-10 Port Type T10

[ |RESET
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8.3.12 Type T11

Drive Disable

in STOP Mode
(Set by <DRVE>)
M\
_ o pxpup
—~ 7] (Pull-up Control)
P PXCR
7] (Output Control)
PN PxFR1
—  7|(Function Control)
! |
P PxFR3
S| 7 |(Function Control) | I I
=
B . | |
Function
> E ' [: o |
Output >—T :
=8 P I D Port |
o 0 |
a — = | = |
D [
g |  PxpaATA I
) 7] (Output Latch) |
|
PxOD |
<—>»| (Open-drain T |
Control) |
|
- PXIE i A I
—~ 7| (nput Control) I
I
0 o _ |
| |
N\ Il 1 I |
L - - _ _ _ _ _ ______41
Port Read
Interrupt Noise Filter
Input (30ns Typ.)

Figure 8-11 Port Type T11
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8. Input / Output Ports
8.3 Block Diagrams of Ports TMPM362F10FG

8.3.13 Type T12

Drive Disable
in STOP Mode
(Set by <DRVE>)
M\
< N PxPUP
=~ 71 (Pull-up Control)
< > PxCR
7| (Output Control)
< -l PxFR1
—~  ”|(Function Control)
PxFR2 | |
<> AN
ST 7|Function Control) | !
=
o o | |
Function
3 —|I > /10 |
Output N .
5 - I D Port |
o > |
g - T |
Q | |
g 3y PXDATA AN | |
%] (Output Latch) | |
I |
PxOD | |
<€—>»| (Open drain P— PN | |
control) I |
I |
< > PxIE A . 1 | I
7| (Input Control) | |
! |
0 o 1 |
N—T\ | I
N B 1 | @L I
L N
Port Read
Function <_<:|_
Inputl M
Function <_G_
Input 2

Figure 8-12 Port Type T12
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8.3.14 TypeT13

Drive Disable
in STOP Mode
(Set by <DRVE>)
M\
o ol  PxPup
— 7| (Pull-up Control)
PN PXCR
7| (output Control)
S PXFR1
—~  7|(Function Control)
' [
PN PXFR2
S| 7|(Function Control) | I
—
® ' [
S N 1o |
LA :
QO I |/>_ D Port |
& |
[y} —|- +|= |
~+
Q | |
g PXxDATA A | |
w0 7| (Output Latch) I |
I |
PxOD ' '
<—>»| (Open-drain N dk | |
Control) | |
| |
. PXIE L , A ' |
— 7| (input Control) | I
I |
0 h— = = | I
N | I
N Ny |
L - — - - - _____41
Port Read
Interrupt Noise Filter -
Input (30ns Typ.)
Function 4—67
Input

Figure 8-13 Port Type T13

Page 237 2013/5/31



8. Input / Output Ports

8.3 Block Diagrams of Ports

TMPM362F10FG

8.3.15 Type T14

sSnq ejep [eusaiu|

A

A

PXPUP
(Pull-up Control)

Drive Disable
in STOP Mode
(Set by <DRVE>)

PxCR
(Output Control)

A

Y

PXDATA
(Output Latch)

A

PxOD
(Open-drain
Control)

—

PxIE
(Input Control)

Port Read

N

BOOT €

Figure 8-14 Port Type T14
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8.3.16 Type T15

Drive Disable
in STOP Mode
(Set by <DRVE>)

M\
<> (Ouput oo A RESET
7] (Output Control) D
< - PxFR1
—~  7|(Function Control)
N 4
I |
=1 ' |
=
B o | .
S unction | o |
Output 1 —i >—
= P | D Port |
o 0 |
2 - - .
Q | |
] |
c «|  PxDATA ‘ |
n 1 (output Latch) Open Drain | |
' |
X I
' |
' |
' |
< PXIE | |
—~ 7| (nput Control) | I
' |
|
|
N Il |
|

Port Read

Figure 8-15 Port Type T15
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8. Input / Output Ports

8.3 Block Diagrams of Ports

TMPM362F10FG

8.3.17

- PXCR

TypeT16

Drive Disable
in STOP Mode
(Set by <DRVE>)

A

o PxFR1

(Output Control)

A

snq erep [eulalu|

”|(Function Control)

A

A

5

|  PxpaTA
7| (Output Latch)
PxOD
»{ (Open-drain
Control)
o PXIE
"] (input Control)

Port Read

Interrupt <

Input

¥

Noise Filter
(30ns Typ.)

Figure 8-16 Port Type T16
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8.3.18 Type T17

M\
Drive Disable
in STOP Mode
(Set by <DRVE>)
<> ppup N [ ]RESET
(Pull-up Control)

| I S R B
_ |

3 I
=3 |

D |
S | input

npu
L | Port !
o | I
o X! I
7 | [
- PXIE I I
—~ 7| (Input Control) | I
| |
- —— = al |
| |
— (| |
L - | — — - - — - — |
Port Read
U

Analog Input €

Figure 8-17 Port Type T17
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8. Input / Output Ports
8.3 Block Diagrams of Ports TMPM362F10FG

8.3.19 Type T18

Drive Disable
in STOP Mode
(Set by <DRVE>)
(™ PXPUP
< A X
77| (Pull-up Control) D RESET
| |
= | |
>
P~ | |
(_E |
S |le—>» PXFR2 I Input
Q| "|(Function Control) | Port |
o I [
1 | |
& |
O |
c | |
wn
¥ !
| [
P PXIE A
7| (input Control) I I
I [
| [
R I
| |
0 —Z(— | |
N\ L - - - | __1
Port Read
Function Input 4—67

Analog Input <€

Figure 8-18 Port Type T18

2013/5/31 Page 242



TOSHIBA TMPM362F10FG

8.3.20 Type T19

Drive Disable
in STOP Mode
(Set by <DRVE>)
™M PXPUP —
< A X
7| (Pull-up Control) D RESET
|
— |
= |
@
S P Input |
< > XFR2
I8 (Function Control) Port |
o I
e |
QD
o |
5 |
w
|
|
P g PxIE
7| (input Control) I
|
|
I I
| |
I |
N\ L - - - | __1
Port Read
Interrupt Input <€— gglnsf TFy";e;

Analog Input €

Figure 8-19 Port Type T19
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8. Input / Output Ports
8.3 Block Diagrams of Ports TMPM362F10FG

8.3.21 Type T20

Drive Disable
in STOP Mode
(Set by <DRVE>)
M\
< » PxPUP \
7| (Pull-up Control)
< > PxCR § —
7| (Output Control) D
< > PxFR1
—  ”|(Function Control)
I D N -
<> PXFR2 A I |
S| 7 |(Function Control) | !
—
z . | |
~ . unction |
Q Function Output 1 N L D o |
o Output 2 | l/> Port |
o |
5 I R |
~—+
o |
CCT ' PxDATA I
n 71 (output Latch) |
|
PxOD |
<—>»| (Open-drain 7 !
Control) |
|
< y PxIE L I
71 (input Control) |
|
° |
[ : |
~NJ - |
Port Read

Function
Input 4—67

Figure 8-20 Port Type T20
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8.3.22 Type T21

Drive Disable
in STOP Mode
(Set by <DRVE>)
M\
o PxPUP
77| (Pull-up Control)
o — RESET
7| (Output Control)
. N PxFR1
—  7|(Function Control)
_________ -
P N PxFR2 I
5 —  7|(Function Control) |
=
C_E |
Function
@ 110 |
Output
5 D Port |
o
a |
s |
g «| PXDATA |
0 7| (Output Latch) I
|
PxOD |
< »{ (Open-drain I
Control) I
|
. | PxIE I
< (Input Control) |
|
|
|
N |
J

Port Read

Noise Filter |
Interrupt Input <€— (30ns Typ.)

Figure 8-21 Port Type T21
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8. Input / Output Ports

8.3 Block Diagrams of Ports

TMPM362F10FG

8.3.23 Type T22

Drive Disable
in STOP Mode
(Set by <DRVE>)

Function 1
Output 2

Function 1
Output 1

M\
o o Pxpup
7| (Pull-up Control)
L. PXCR
7| (Output Control)
PN PXFR1
—  7"|(Function Control)
PN PXFR2

S|~ 7 |(Function Control)

=

D

=

>

Q

o

Q

=

QD

g -~ PxDATA

wn 7| (Output Latch)

PxOD
< »| (Open-drain
Control)

P PXIE
7] (Input Control)

U

Port Read

N

A [ JRESET

' [

I  — |

' [

' L /o |
III:>_, ) D Port |
I_|- 1 — [

I I

I I

I I

I I

X |

Y I I
I I

I I

Y I I
I I

I I

0 - —— = J I
| |
— (| |
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TOSHIBA TMPM362F10FG

8.3.24 Type T23
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8.3.26 Type T25
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8.
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8.3 Block Diagrams of Ports

TMPM362F10FG

8.3.27 TypeT26
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8.3.28 Type T27
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8.3.30 Type T29
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8.3 Block Diagrams of Ports

TMPM362F10FG

8.3.31 Type T30
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8.3.32 Type T31
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TMPM362F10FG

8.3.33 Type T32
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8.3.34 Type T33
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8.3 Block Diagrams of Ports

TMPM362F10FG
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8.3.36 Type T35

Drive Disable

in STOP Mode
(Set by <DRVE>)
M\
o o PxpuP
—~ 7| (Pull-up Control)
1
<> PxCR | RESET
77| (output Control) 0
PN PxFR1
—  ”7|(Function Control)
-1 - - - |- - - - _ 4
L o Pxr2 1 ' |
S| 7 |(Function Control) | I |
@ ' |
5 . Function _1 | N P
Function Output 2 N . 110
oy} p > 1
= Output 1 % D Port |
o 0 |
[y} —|=- 4 - |
=
QD | |
g o PXDATA ) I I
wn 7| (Output Latch) I |
| |
PxOD X '
<—>»| (Open-drain i N | |
Control) I |
| |
3 PxE N . A ' |
7] (input Control) | |
| |
0 —_— = | I
N | I
U B 1 I |
L — - __ |
Port Read
Function (_Gi
Input

Figure 8-35 Port Type T35

Page 259 2013/5/31



8. Input / Output Ports

8.3 Block Diagrams of Ports

TMPM362F10FG
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8.3.38 Type T37

Drive Disable
in STOP Mode
(Set by <DRVE>)
M\
o - | PxPUP A
77| (Pull-up Control)
1
< - PxCR Sﬁ!:>_/\— N RESET
7| (output control) I 0 D
_ PXFR1
—  7|(Function Control)
O ) PO -
P PXFR2 I I
S| 7|(Function Control) | I
® | |
= Function _1 |
Output _[: L 1o |
Ll | Pxrs ﬁ* P [ ] Port |
o | 7 |(Function Control) 0 |
[y} —|- - = |
~+
Q | |
g «|  PxDATA A A I I
wn (Output Latch) | |
| |
PxOD ' '
<—>»| (Open-drain 4 4k N | |
Control) | |
| |
< PXIE N N . N I I
— 7| (input Control) | I
I I
0 .- — — J I
o\ N | |
< ﬂ(
r\/ B 1 [ |
L - - - - - _____41
Port Read
Function (—G_ PN
Input 1
Function 4_67
Input 2

Figure 8-37 Port Type T37

Page 261 2013/5/31



8. Input / Output Ports
8.3 Block Diagrams of Ports
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TOSH'BA TMPM362F10FG

8.3.40 Type T39
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8. Input / Output Ports
8.4 Appendix (Port setting List) TMPM362F10FG

8.4 Appendix (Port setting List)

The following table shows the register setting for each function.

Initialization of the ports where the o does not exist in the "After reset" field is set to "0" for all register settings.

Setting for the bit "x" can be arbitrarily-specified.

8.4.1 Port A setting

Table 8-4 Port Setting List (Port A)

Port After
Pin Function PACR | PAFR1 PAOD | PAPUP PAIE
Type reset

Input Port 0 0 x x 1
PAO T Output Port 1 0 x x 0

Data (1/O) / Address da- 1 1 < N 1

ta (1/0)

Input Port 0 0 x x 1
PA1 T Output Port 1 0 x x 0

Data (I/O) / Address da-

ta (I/0) 1 L x x 1

Input Port 0 0 x x 1
PA2 T Output Port 1 0 x x 0

Data (I/0) / Address da- 1 1 % < 1

ta (1/0)

Input Port 0 0 x x 1
PA3 T Output Port 1 0 x x 0

Data (I/O) / Address da- 1 1 < < 1

ta (1/0)

Input Port 0 0 x x 1
PA4 T Output Port 1 0 x x 0

Data (I/O) / Address da-

ta (I/0) 1 1 x x 1

Input Port 0 0 x x 1
PA5 T Output Port 1 0 x x 0

Data (I/0) / Address da- 1 1 % X 1

ta (1/0)

Input Port 0 0 x x 1
PAG T Output Port 1 0 x x 0

Data (I/O) / Address da- 1 1 < < 1

ta (1/0)

Input Port 0 0 X x 1
PA7 T Output Port 1 0 x x 0

Data (I/O) / Address da-

ta (I/0) 1 L x x 1
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TOSHIBA TMPM362F10FG

8.4.2 Port B Setting

Table 8-5 Port Setting List (Port B)

. Port . After
Pin Function PBCR | PBFR1 PBOD | PBPUP PBIE
Type reset
Input port 0 0 x x 1
PBO - Output port 1 0 x x 0
Data (I/0) / Address da- 1 1 < X 1
ta (1/0)
Input port 0 0 x x 1
PB1 T Output port 1 0 x x 0
Data (I/O) / Address da- 1 1 < x 1
ta (1/0)
Input port 0 0 x x 1
PB2 T Output port 1 0 x x 0
Data (I/O) / Address da- 1 1 X x 1
ta (1/0)
Input port 0 0 x x 1
PB3 T Output port 1 0 x x 0
Data (I/O) / Address da-
ta (I/0) ! ! * * !
Input port 0 0 x x 1
PB4 - Output port 1 0 x x 0
Data (I/0) / Address da- 1 1 < x 1
ta (1/0)
Input port 0 0 x x 1
PB5 T Output port 1 0 x x 0
Data (I/O) / Address da- 1 1 X x 1
ta (1/0)
Input port 0 0 x x 1
PBS - Output port 1 0 x x 0
Data (I/O) / Address da-
ta (I/0) ! ! * * !
Input port 0 0 x x 1
PB7 - Output port 1 0 x x 0
Data (I/0O) / Address da- 1 1 % < 1
ta (1/0)
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TMPM362F10FG

8.4.3 Port C Setting

Table 8-6 Port Setting List (Port C)

. Port i After
Pin Function PCCR | PCFR1 | PCFR2 | PCFR3 | PCOD | PCPUP PCIE
Type reset
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PCO T2
Address (Output) 1 1 0 0 x x 0
TXD8 (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PC1 T3
Address (Output) 1 1 0 0 x x 0
RXD8 (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
Address (Output) 1 1 0 0 x x 0
PC2 T4
SCLK8 (Input) 0 0 1 0 x x 1
SCLK8 (Output) 1 0 1 0 x x 0
CTS8 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
PC3 T5 Output port 1 0 0 0 x x 0
Address (Output) 1 1 0 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PC4 T2
Address (Output) 1 1 0 0 x x 0
TXD9 (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PC5 T3
Address (Output) 1 1 0 0 x x 0
RXD9 (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
Address (Output) 1 1 0 0 x x 0
PC6 T4
SCLK9 (Input) 0 0 1 0 x x 1
SCLK9 (Output) 1 0 1 0 x x 0
CTS9 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
PC7 T5 Output port 1 0 0 0 x x 0
Address (Output) 1 1 0 0 x x 0
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TOSHIBA TMPM362F10FG

8.4.4 Port D Setting

Table 8-7 Port Setting List (Port D)

. Port i After
Pin Function PDCR | PDFR1 | PDFR2 | PDFR3 | PDOD | PDPUP PDIE
Type reset
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PDO T2
Address (Output) 1 1 0 0 x x 0
TXD10 (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PD1 T3
Address (Output) 1 1 0 0 x x 0
RXD10 (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
Address(Output) 1 1 0 0 x x 0
PD2 T4
SCLK10 (Input) 0 0 1 0 x x 1
SCLK10 (Output) 1 0 1 0 x x 0
CTS10 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
PD3 T5 Output port 1 0 0 0 x x 0
Address (Output) 1 1 0 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PD4 T2
Address (Output) 1 1 0 0 x x 0
TXD11 (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PD5 T3
Address (Output) 1 1 0 0 x x 0
RXD11 (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
Address (Output) 1 1 0 0 x x 0
PD6 T4
SCLK11 (Input) 0 0 1 0 x x 1
SCLK11 (Output) 1 0 1 0 x x 0
CTS11 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PD7 T6
Address (Output) 1 1 0 0 x x 0
INTB (Input) 0 0 1 0 x x 1
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TMPM362F10FG
8.4.5 Port E Setting
Table 8-8 Port Setting List (Port E)
. Port i After
Pin Function PECR | PEFR1 | PEFR2 | PEFR3 | PEOD | PEPUP PEIE
Type reset
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PEO T3
Address (Output) 1 1 0 0 x x 0
TB5INO (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PE1 T3
Address (Output) 1 1 0 0 x x 0
TB5IN1 (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PE2 T3
Address (Output) 1 1 0 0 x x 0
TB6INO (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PE3 T3
Address (Output) 1 1 0 0 x x 0
TB6IN1 (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PE4 T2 Address (Output) 1 1 0 0 x x 0
TXDO (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PE5 T3 Address (Output) 1 1 0 0 x x 0
RXDO (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
Address (Output) 1 1 0 0 x x 0
PE6 T4
SCLKO (Input) 0 0 1 0 x x 1
SCLKO (Output) 1 0 1 0 x x 0
CTSO (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PE7 T6
INT5 (Input) 0 0 1 0 x x 1
SCOUT (Output) 1 0 0 1 x x 0
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8.4.6 Port F Setting

Table 8-9 Port Setting List (Port F)

Pin Port Function After PFCR | PFFR1 PFOD | PFPUP PFIE
Type reset
Input port 0 0 x x 1
PFO T7 Output port 1 0 x x 0
TRACECLK (Output) 1 1 x x 0
Input port 0 0 x x 1
PF1 T7 Output port 1 0 x x 0
TRACEDATAO0/SWV (Output) 1 1 x x 0
Input port 0 0 x x 1
PF2 T7 Output port 1 0 x x 0
TRACEDATA1 (Output) 1 1 x x 0
Input port 0 0 x x 1
PF3 T7 Output port 1 0 x x 0
TRACEDATAZ2 (Output) 1 1 x x 0
Input port 0 0 x x 1
PF4 T7 Output port 1 0 x x 0
TRACEDATAS3 (Output) 1 1 x x 0
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8.4.7 Port G Setting

Table 8-10 Port Setting List (Port G)

Pin Port Function After PGCR | PGFR1 | PGFR2 | PGFR3 | PGOD | PGPUP | PGIE
Type reset
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PGO T8 SO1 (Output) 1 1 0 0 x x 0
SDA1 (I/0) 1 1 0 0 1 x 1
TB7INO (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PG1 T8 SI1 (Input) 0 1 0 0 x x 1
SCL1 (I/0) 1 1 0 0 1 x 1
TB7IN1 (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PG2 T9 SCK1 (Input) 0 1 0 0 x x 1
SCK1 (Output) 1 1 0 0 x x 0
CTSO (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PG3 T10
INT6 (Input) 0 1 0 0 x x 1
CTS1 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PG4 T8 SO2 (Output) 1 1 0 0 x x 0
SDAZ2 (I/0) 1 1 0 0 1 x 1
TB9INO (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PG5 T8 SI2 (Input) 0 1 0 0 x x 1
SCL2 (I/0) 1 1 0 0 1 x 1
TB9IN1 (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PG6 T9 SCK2 (Input) 0 1 0 0 x x 1
SCK2 (Output) 1 1 0 0 x x 0
CTS3 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x X 1
Output port 1 0 0 0 x x 0
PG7 T11 INT7 (Input) 0 1 0 0 x x 1
WDTOUT (Output) 1 0 0 1 x x 0
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8.4.8 Port H Setting

Table 8-11 Port Setting List (Port H)

Pin Port Function After PHCR | PHFR1 | PHFR2 | PHOD | PHPUP PHIE
Type reset
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PHO T12 SO3 (Output) 1 1 0 x x 0
SDAZ3 (I/0) 1 1 0 1 x 1
TBAINO (Input) 0 0 1 x x 1
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PH1 T12 SI3 (Input) 0 1 0 x x 1
SCL3 (I/0) 1 1 0 1 x 1
TBAIN1 (Input) 0 0 1 x x 1
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PH2 T12 SCK3 (Input) 0 1 0 x x 1
SCKS3 (Output) 1 1 0 x x 0
TBBINO (Input) 0 0 1 x x 1
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PH3 T13
INT6 (Input) 0 1 0 x x 1
TBBIN1 (Input) 0 0 1 x x 1
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PH4 T12 S04 (Output) 1 1 0 x x 0
SDA4 (I/0) 1 1 0 1 x 1
TBDINO (Input) 0 0 1 x x 1
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PH5 T12 Sl4 (Input) 0 1 0 x x 1
SCL4 (I/0) 1 1 0 1 x 1
TBDIN1 (Input) 0 0 1 x x 1
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PH6 T12 SCK2 (Input) 0 1 0 x x 1
SCK2 (Output) 1 1 0 x x 0
TBEINO (Input) 0 0 1 x x 1
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PH7 T13
INT7 (Input) 0 1 0 x x 1
TBEIN1 (Input) 0 0 1 x x 1
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8.4.9 Port | Setting
Table 8-12 Port Setting List (Port I)
Pin Port Function After PICR PIFR1 PIOD PIPUP PIE
Type reset
Input port 0 0 x x 1
PIO T14
Output port 1 0 x x 0
Input port 0 0 x x 1
PI1 T15 Output port 1 0 x x 0
CEC (Input) 0 1 x x 1
Input port 0 0 x x 1
PI2 T16 Output port 1 0 x x 0
INTE (Input) 0 1 x x 1
Input port 0 0 x x 1
PI3 T16 Output port 1 0 x x 0
INTF (Input) 0 1 x x 1

Note: The PIO input and pull-up are enabled and act as BOOT input pin while a RESET is in "Low" state.
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8.4.10 Port J Setting

Table 8-13 Port Setting List (Port J)

X Port . After
Pin Function PJFR2 PJPUP PJIE
Type reset
Input port 0 x 1
PJO T17
Analog input 0 0 0
Input port 0 x 1
PJ1 T17
Analog input 0 0 0
Input port 0 x 1
PJ2 T17
Analog input 0 0 0
Input port 0 x 1
PJ3 T18 Analog input 0 0 0
ADTRG (Input) 1 x 1
Input port 0 x 1
PJ4 T19 Analog input 0 0 0
KWUPO (Input) 1 x 1
Input port 0 x 1
PJ5 T19 Analog input 0 0 0
KWUP1 (Input) 1 x 1
Input port 0 x 1
PJ6 T19 Analog input 0 0 0
KWUP2 (Input) 1 x 1
Input port 0 x 1
PJ7 T19 Analog input 0 0 0
KWUP3 (Input) 1 x 1
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8.4.11 Port K Setting
Table 8-14 Port Setting List (Port K)
’ Port ) After
Pin Function PKPUP PKIE
Type reset
Input port x 1
PKO T17
Analog input 0 0
Input port x 1
PK1 T17
Analog input 0 0
Input port x 1
PK2 T17
Analog input 0 0
Input port x 1
PK3 T17
Analog input 0 0
Input port x 1
PK4 T17
Analog input 0 0
Input port x 1
PK5 T17
Analog input 0 0
Input port x 1
PK6 T17
Analog input 0 0
Input port x 1
PK7 T17
Analog input 0 0
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8.4.12 Port L Setting

Table 8-15 Port Setting List (Port L)

Pin Port Function After PLCR PLFR1 | PLFR2 | PLFR3 PLOD | PLPUP PLIE
Type reset
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PLO T20 SO0 (Output) 1 1 0 0 x x 0
SDAO (I/0) 1 1 0 0 1 x 1
TBOOUT(Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PL1 T20 SI0 (Input) 0 1 0 0 x x 1
SCLO (I/0) 1 1 0 0 1 x 1
TB10OUT(Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PL2 T20 SCKO (Input) 0 1 0 0 x x 1
SCKO (Output) 1 1 0 0 x x 0
TB20OUT(Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PL3 T21
INTO (Input) 0 1 0 0 x x 1
TB3OUT(Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PL4 T22 TXD1 (Output) 1 1 0 0 x x 0
TB4OUT(Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PL5 T23 RXD1 (Input) 0 1 0 0 x x 1
TB50UT(Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
SCLK1 (Input) 0 1 0 0 x x 1
PL6 T24
SCLK1 (Output) 1 1 0 0 x x 0
TB60OUT(Output) 1 0 1 0 x x 0
CTSH1 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PL7 T21
INT1 (Input) 0 1 0 0 x x 1
TB70UT(Output) 1 0 1 0 x x 0
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8.4.13 Port M Setting
Table 8-16 Port Setting List (Port M)
Pin Port Function After PMCR | PMFR1 | PMFR2 | PMFR3 | PMOD | PMPUP [ PMIE
Type reset
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
SCLK2 (Input) 0 1 0 0 x x 1
PMO T25
SCLK2 (Output) 1 1 0 0 x x 0
TB1INO (Input) 0 0 1 0 x x 1
CTS2 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PM1 T26
TXD2 (Output) 1 1 0 0 x x 0
TB1IN1 (Input) 0 0 1 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PM2 T23
RXD2 (Input) 0 1 0 0 x x 1
ALARM (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PM3 T21
INT2 (Input) 0 1 0 0 x x 1
TB30OUT(Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PM4 T27 SCLK3 (Input) 0 1 0 0 x x 1
SCLK3 (Output) 1 1 0 0 x x 0
CTS3 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
PM5 T28 Output port 1 0 0 0 x x 0
TXD3 (Output) 1 1 0 0 x x 0
Input port 0 0 0 0 x x 1
PM6 T29 Output port 1 0 0 0 x x 0
RXD3 (Input) 0 1 0 0 x x 1
Input port 0 0 0 0 x x 1
PM7 T30 Output port 1 0 0 0 x x 0
INT3 (Input) 0 1 0 0 x x 1
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8.4.14 Port N setting

Table 8-17 Port Setting List (Port N)

Pin Port Function After PNCR | PNFR1 | PNFR2 | PNFR3 | PNOD | PNPUP PNIE
Type reset
Input port 0 0 0 0 x x 1
PNO T28 Output port 1 0 0 0 x x 0
TXD4 (Output) 1 1 0 0 x x 0
Input port 0 0 0 0 x x 1
PNA1 T29 Output port 1 0 0 0 x x 0
RXD2 (Input) 0 1 0 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
SCLK4 (Input) 0 1 0 0 x x 1
PN2 T25
SCLK4 (Output) 1 1 0 0 x x 0
TB2INO (Input) 0 0 1 0 x x 1
CTS4 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PN3 T30 INT4 (Input) 0 1 0 0 x x 1
TB2IN1 (Input) 0 0 1 0 x x 1
RMCO (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
PN4 T28 Output port 1 0 0 0 x x 0
TXD5 (Output) 1 1 0 0 x x 0
Input port 0 0 0 0 x x 1
PN5 T29 Output port 1 0 0 0 x x 0
RXD5 (Input) 0 1 0 0 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
SCLKS5 (Input) 0 1 0 0 x x 1
PN6 T25
SCLK5 (Output) 1 1 0 0 x x 0
TBFINO (Input) 0 0 1 0 x x 1
CTS5 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PN7 T30 INT8 (Input) 0 1 0 0 x x 1
TBFIN1 (Input) 0 0 1 0 x x 1
RMC1 (Input) 0 0 0 1 x x 1
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8.4.15 Port O Setting
Table 8-18 Port Setting List (Port O)
. Port i After
Pin Function POCR | POFR1 | POFR2 | POFR3 | POOD | POPUP | POIE
Type reset
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
POO T22
TXD6 (Output) 1 1 0 0 x x 0
TB8OUT (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PO1 T23
RXD6 (Input) 0 1 0 0 x x 1
TBOOUT (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
SCLK®6 (Input) 0 1 0 0 x x 1
PO2 T24
SCLK6 (Output) 1 1 0 0 x x 0
TBAOUT (Output) 1 0 1 0 x x 0
CTS6 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PO3 T21
INT9 (Input) 0 1 0 0 x x 1
TBBOUT (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PO4 T22
TXD7 (Output) 1 1 0 0 x x 0
TBCOUT (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PO5 T23
RXD7 (Input) 0 1 0 0 x x 1
TBDOUT (Output) 1 0 1 0 x x 0
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
SCLK?7 (Input) 0 1 0 0 x x 1
PO6 T24
SCLK?7 (Output) 1 1 0 0 x x 0
TBEOUT (Output) 1 0 1 0 x x 0
CTS7 (Input) 0 0 0 1 x x 1
Input port 0 0 0 0 x x 1
Output port 1 0 0 0 x x 0
PO7 T21
INTA (Input) 0 1 0 0 x x 1
TBFOUT (Output) 1 0 1 0 x x 0
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8.4.16 Port P Setting

Table 8-19 Port Setting List (Port P)

) Port ) After
Pin Function PPCR | PPFR1 | PPFR2 | PPOD | PPPUP PPIE
Type reset
Input port 0 0 0 x x 1
PPO T5 Output port 1 0 0 x x 0
CS2 (Output) 1 1 0 x x 0
Input port 0 0 0 x x 1
PP1 T31
Output port 1 0 0 x x 0
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PP2 T32
BLSO (Output) 1 1 0 x x 0
SPDO (Output) 1 0 1 x x 0
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PP3 T33
BLS1 (Output) 1 1 0 x x 0
SPDI (Input) 0 0 1 x x 1
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PP4 T34 WE (Output) 1 1 0 x x 0
SPCLK (Input) 0 0 1 x x 1
SPCLK (Output) 1 0 1 x x 0
Input port 0 0 0 x x 1
Output port 1 0 0 x x 0
PP5 T35 OE (Output) 1 1 0 x x 0
SPFSS (Input) 0 0 1 x x 1
SPFSS (Output) 1 0 1 x x 0
Input port 0 0 0 x x 1
PP6 T5 Output port 1 0 0 x x 0
ALE (Output) 1 1 0 x x 0
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9. DMA Controller(DMAC)

9.1 Overview

The table below lists its major functions.

Table 9-1 DMA controller functions (1 Unit)

Iltem Function Description
Number of channels | 2ch -
Number of DMA re-
16 -
quest
Hardware start Stgrted with DMA request for peripheral cir-
DMA Start up cuit.
trigger Started with a write to the DMACxSoftBReq
Software start )
register.
Bus master 32bit x 1 (AHB) -
o High : CHO ,
Priority Fixed
Low : CH1
FIFO 4word x 2ch (1word = 32bit) -
Bus width 8/16/32bit Settgble_ individually for transfer source and
destination.
Burst size 1/4/8/16/32/64/128/256 -
Number of transfers | up to 4095 -
Address Transfer source address |ncr.ement It is possible to specify whether Source and
not increment Destination addresses should increment or
. should not increment.
Transfer destination address increment Add ing i t rted
not increment ( ress wrapping is not supported.)
Endian Littleendian is supported. -

Transfer type

Peripheral to Memory
Memory to Peripheral
Memory to Memory
Peripheral to Peripheral

When "Memory to Memory" is selected, hard-
ware start for DMA startup is not supported.

Refer to the DMACxCnConfiguration for
more information.

Particular peripheral can be assigned as
Source or Distination when "Peripheral to Pe-
ripheral" is selected. Regarding to peripheral
assigned, refer to "9.4.1 Peripheral function
supported with Peripheral to Peripheral Trans-

fer".

TMPM362F10FG does not support Peripher-
al to Peripheral.

Interrupt function

Transfer end interrupt (INTDMACXTC)
Error interrupt (INTDMACXERR)

Special Function

Scatter/gather function
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9.2 DMA transfer type

Table 9-2 DMA transfer type

Circuit
No. DM/—\t;:)aensfer generated DMA | DMA request type Description
request
- Peripheral
1 Mempry to Pe p . Burst request In case of 1word transmission, set to the "1" for burst size of DMA controller.
ripheral (Destination)
If the amount of transfer data is not an integral multiple of the burst size, both
. burst and single request can be used.
Peripheral to Peripheral Burst request / . . . L
2 Memo . If amount of transfer data is more or equal than burst size, the single request is ig-
ry (Source) single request | nored and the burst transfer is used.
If it becomes less than burst size, the single transfer is used.
Enabling the DMAC starts data transfer without DMAC request.
3 M,amory TO DMAC None (Select Memory to Memory mode, set DMACxCnConfiguration<E> to "1")
emory When All transfer data is transferred completely or when the DMAC channel is dis-
abled, DMAC is stopped.
Peripheral Burst request / . .
. Transfer size Source Destination
(Source) single request
4 Peripheral to (1)An integral multiple of the burst size Burst request Burst request
Peripheral
(2)Not an int | multiple of the burst si Burst request /
i ot an integral multiple of the burst size -
Peripheral Burst request 9 P single request
(Destination)

Note:When much data is transferred in memory to memory, we recommend that a lower priority channel is used.
If a lower priority channel is used, a higher priority channel can be started to transfer during a lower priority
channel is transferring. If a higher priority channel is used, a lower priority channel can not be started to trans-
fer during a higher priority channel is transferring.
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9.3 Block diagram

DMA requested
(Request No.[15] to [0])

CPU Data AHB

Burst requ

v

slave
I/F

A

psted
'

DMA requested
(Request No.[15] to [0])

Single requ

P

DMA
request

Y

Y

and |¢
response
IIF

psted
|-

P

Y

DMACXx channel 0,1
AHB
Control
logic
and
register
AHB
Channel master |4 >
logic I/F
and
register
Interrupt » INTDMACXERR
request » INTDMACXTC
» DMACOCLR[15:0]

Figure 9-1 DMAC Block diagram
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9.4 Product information of TMPM362F10FG

9.4.1 Peripheral function supported with Peripheral to Peripheral Transfer

Peripheral functions (Register) supported with Peripheral to Peripheral Transfer are shown below.

TMPM362F10FG does not support Peripheral to Peripheral Transfer.

9.4.2 DMA request

DMA request against each DMA request no. are shown as bellows.

Table 9-3 DMA request factor

Corresponding peripheral
DMA
chO0,ch1
request No.
Burst request Single request
0 SIO0/UARTO Transmission / Re- _
ception
1 SIO1/UART1 Transmission / Re- _
ception
2 SIO2/UART2 Transmission / Re- _
ception
3 SIO3/UART3 Transmission / Re- _
ception
4 SIO4/UART4 Transmission / Re- _
ception
5 - -
6 - -
7 - -
8 - -
9 - -
10 - -
11 - -
12 SSP Transmission -
13 SSP Reception SSP Reception
14 - -
15 Normal AD Conversion End -
9.4.3 Interrupt request
Transfer complete interrupt Error interrupt
INTDMACTC INTDMACERR
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9.4.4 Base address of registers

Base Address

0x4000_0000
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9.5 Description of Registers

9.5.1 DMAC register list
The function and address for each register are shown bellow.
Register Name Address (Base+)
DMAC Interrupt Status Register DMACKxIntStaus 0x0000
DMAC Interrupt Terminal Count Status Register DMACxIntTCStatus 0x0004
DMAC Interrupt Terminal Count Clear Register DMACXxIntTCClear 0x0008
DMAC Interrupt Error Status Register DMACXxIntErrorStatus 0x000C
DMAC Interrupt Error Clear Register DMACXIntErrClr 0x0010
DMAC Raw Interrupt Terminal Count Status Register DMACxRawIntTCStatus 0x0014
DMAC Raw Error Interrupt Status Register DMACxRawIntErrorStatus 0x0018
DMAC Enabled Channel Register DMACXEnbldChns 0x001C
DMAC Software Burst Request Register DMACXxSoftBReq 0x0020
DMAC Software Single Request Register DMACXxSoftSReq 0x0024
Reserved - 0x0028
Reserved - 0x002C
DMAC Configuration Register DMACxConfiguration 0x0030
Reserved - 0x0034
DMAC Channel0 Source Address Register DMACxCO0SrcAddr 0x0100
DMAC Channel0 Destination Address Register DMACxCO0DestAddr 0x0104
DMAC Channel0 Linked List Item Register DMACXCOLLI 0x0108
DMAC Channel0 Control Register DMACxCO0Control 0x010C
DMAC Channel0 Configuration Register DMACxCO0Configuration 0x0110
DMAC Channel1 Source Address Register DMACXxC1SrcAddr 0x0120
DMAC Channel1 Destination Address Register DMACxC1DestAddr 0x0124
DMAC Channel1 Linked List ltem Register DMACXCA1LLI 0x0128
DMAC Channel1 Control Register DMACXxC1Control 0x012C
DMAC Channel 1 Configuration Register DMACXxC1Configuration 0x0130

Note 1: Access the registers by using word (32bit) reads and word writes.

Note 2: Access to the "Reserved" area is prohibited.

Note 3: For the registers prepared for every channel, if the channel structure is the same, unit number is expressed as
"x" and channel number is expresses as "n".

Note 4: When the register which is not assigned with an each channel is read after the register which is assigned with
an each channel is written, one machine cycle is inserted between the instructions or read the register which is
not assigned with an each channel twice.
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9.5.2 DMACxIntStatus (DMAC Interrupt Status Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - IntStatus1 IntStatus0
After reset Undefined Undefined Undefined Undefined Undefined Undefined 0 0
Bit Bit Symbol Type Function
31-2 - - Write as zero.
1 IntStatus1 R Status of DMAC channel 1 transfer end interrupt.
0 : Interrupt not requested
1 : Interrupt requested
Status of the DMAC interrupt generation after passing through the transfer end interrupt enable register
and error interrupt enable register. An interrupt is requested when there is a transfer error or when the coun-
ter completes counting.
0 IntStatusO R Status of DMAC channel 0 interrupt generation.
0 : Interrupt not requested
1 : Interrupt requested
Status of the DMAC interrupt generation after passing through the transfer end interrupt enable register
and error interrupt enable register. An interrupt is requested when there is a transfer error or when the coun-
ter completes counting.
DMA transfer end N .
) . DMACIntTCStatus (Masked transfer end interrupt)
DMACxCnConfiguration J
DMA transfer error \ DMACIntErrorStatus (Masked transf interrupt)
) . ntErrorStatus asked transfer error interru
DMACxCnConfiguration J P
i)i DMACIntStatus<IntStatus0>

DMACRawIntTCStatus (Raw transfer end interrupt)
DMACRawIntErrorStatus (Raw transfer error interrupt)

Figure 9-2 Interrupt-related block diagram
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9.5.3 DMACxIntTCStatus (DMAC Interrupt Terminal Count Status Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - IntTCStatus1 IntTCStatusO
After reset Undefined Undefined Undefined Undefined Undefined Undefined 0 0
Bit Bit Symbol Type Function
31-2 - - Write as zero.
1 IntTCStatus1 R Status of DMAC channel 1 transfer end interrupt.
0 : Interrupt not requested
1 : Interrupt requested
The status of post-enable transfer end interrupt generation.
0 IntTCStatus0 R Status of DMAC channel 0 transfer end interrupt.
0 : Interrupt not requested
1 : Interrupt requested
The status of post-enable transfer end interrupt generation.
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9.54 DMACXIntTCClear (DMAC Interrupt Terminal Count Clear Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - IntTCClear1 IntTCClear0
After reset Undefined Undefined Undefined Undefined Undefined Undefined 0 0
Bit Bit Symbol Type Function
31-2 - - Write as zero.
1 IntTCClear1 W Clear DMAC channel 1 transfer end interrupt.
0 : Do nothing
1: Clear
The DMACxIntTCStatus<IntTCStatus1> will be cleared when "1" is written.
0 IntTCClear0 w Clear DMAC channel 0 transfer end interrupt.
0 : Do nothing
1: Clear
The DMACxIntTCStatus<IntTCStatus0> will be cleared when "1" is written.
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9.5.5 DMACxIntErrorStatus (DMAC Interrupt Error Status Register)
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - IntErrStatus1 | lintErrStatusO
After reset Undefined Undefined Undefined Undefined Undefined Undefined 0 0
Bit Bit Symbol Type Function
31-2 - - Write as zero.
1 IntErrStatus1 R Status of DMAC channel 1 error interrupt generation.
0 : Interrupt not requested
1 : Interrupt requested
Shows error interrupt status after enabled.
0 IntErrStatus0 R Status of DMAC channel 0 error interrupt generation.
0 : Interrupt not requested
1 : Interrupt requested
Shows error interrupt status after enabled.
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9.5.6 DMACXIntErrCIr (DMAC Interrupt Error Clear Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - IntErrCir1 IntErrCIr0
After reset Undefined Undefined Undefined Undefined Undefined Undefined 0 0
Bit Bit Symbol Type Function
31-2 - - Write as zero.
1 IntErrClr1 W Clear DMAC channel 1 transfer end interrupt.
0 : Do nothing
1: Clear
The DMACXxIntErrorStatus<IntErrStatus1> will be cleared when "1" is written.
0 IntErrCIr0 W Clear DMAC channel 0 transfer end interrupt.
0 : Do nothing
1: Clear
The DMACxIntErrorStatus<IntErrStatus0> will be cleared when "1" is written.
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9.5.7 DMACxRawIntTCStatus (DMAC Raw Interrupt Terminal Count Status Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - RawIntTCS1 RawIntTCS0
After reset Undefined Undefined Undefined Undefined Undefined Undefined 0 0
Bit Bit Symbol Type Function
31-2 - - Write as zero.
1 RawIntTCS1 R Status of DMAC channel 1 pre-enable transfer end interrupt generation
0 : Interrupt not requested
1 : Interrupt requested
0 RawIntTCS0 R Status of DMAC channel 0 pre-enable transfer end interrupt generation
0 : Interrupt not requested
1 : Interrupt requested
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9.5.8 DMACxRawIntErrorStatus (DMAC Raw Error Interrupt Status Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - RawlIntErrS1 RawIntErrSO
After reset Undefined Undefined Undefined Undefined Undefined Undefined 0 0
Bit Bit Symbol Type Function
31-2 - - Write as zero.
1 RawlIntErrS1 R Status of DMAC channel 1 pre-enable error interrupt.
0 : Interrupt not requested
1 : Interrupt requested
0 RawlIntErrSO R Status of DMAC channel 0 pre-enable error interrupt.
0 : Interrupt not requested
1 : Interrupt requested
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9.5.9 DMACXEnbldChns (DMAC Enabled Channel Register)
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - EnabledCH1 EnabledCHO
After reset Undefined Undefined Undefined Undefined Undefined Undefined 0 0
Bit Bit Symbol Type Function
31-2 - - Write as zero.
1 EnabledCH1 R DMA channel 1 enable status.
0 : Disable
1: Enable
After finishing all the total transfer number of times in DMACxCnControl register (the value becomes the
zero), the this flag is clearded.
0 EnabledCHO R DMA channel 0 enable status.
0 : Disable
1 : Enable
After finishing all the total transfer number of times in DMACxCnControl register (the value becomes the
zero), the this flag is clearded.
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9.5.10 DMACXxSoftBReq (DMAC Software Burst Request Register)

31

30

29

28

27

26

25

24

bit symbol

After reset

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

23

22

21

20

19

18

17

16

bit symbol

After reset

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

15

14

13

12

11

10

9

8

bit symbol

SoftBReq15

SoftBReq14

SoftBReq13

SoftBReq12

SoftBReq11

SoftBReq10

SoftBReq9

SoftBReq8

After reset

0

0

0

0

0

0

0

0

7

6

5

4

3

2

1

0

bit symbol

SoftBReq7

SoftBReq6

SoftBReq5

SoftBReg4

SoftBReq3

SoftBReqg2

SoftBReq1

SoftBReq0

After reset

0

0

0

0

0

0

0

0

Bit

Bit Symbol

Type

Function

31-16

Write as zero.

15

SoftBReq15

R/IW

DMA burst request by software (Request No
Read : 0 :Stopping DMA burst transfer

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

-[18])

SoftBReq14

R/IW

DMA burst request by software (Request No
Read : 0 :Stopping DMA burst transfer

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

. [14])

SoftBReq13

R/IW

DMA burst request by software (Request No
Read : 0 :Stopping DMA burst transfer

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

-[13)

SoftBReq12

R/W

DMA burst request by software (Request No
Read : 0 :Stopping DMA burst transfer

1 : running DMA burst transfer

Write: O : invaild

1 : DMA burst requested

12

SoftBReq11

R/W

DMA burst request by software (Request No
Read : 0 :Stopping DMA burst transfer

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

. [11])

SoftBReq10

R/W

DMA burst request by software (Request No
Read : 0 :Stopping DMA burst transfer

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

. [10])

SoftBReq9

R/W

DMA burst request by software (Request No.

Read : 0 :Stopping DMA burst transfer
1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

9l)
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Bit Bit Symbol Type Function
8])

8 SoftBReq8 R/W DMA burst request by software (Request No.
Read : 0 :Stopping DMA burst transfer

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

7 SoftBReq7 R/W DMA burst request by software (Request No.
Read : 0 :Stopping DMA burst transfer

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

6 SoftBReq6 R/W DMA burst request by software (Request No.
Read : 0 :Stopping DMA burst transfer

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

5 SoftBReg5 R/W DMA burst request by software (Request No.
Read : 0 :Stopping DMA burst transfer

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

4 SoftBReg4 R/W DMA burst request by software (Request No.
Read : 0 :Stopping DMA burst transfer

70

6])

5])

4])

1 : running DMA burst transfer

Write: O : invaild

1 : DMA burst requested

3 SoftBReq3 R/W DMA burst request by software (Request No.
Read : 0 :Stopping DMA burst transfer

3])

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

2 SoftBReqg2 R/W DMA burst request by software (Request No.
Read : 0 :Stopping DMA burst transfer

2])

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

1 SoftBReq1 R/W DMA burst request by software (Request No.
Read : 0 :Stopping DMA burst transfer

1)

1 : running DMA burst transfer

Write: 0 : invaild

1 : DMA burst requested

0 SoftBReq0 R/W DMA burst request by software (Request No.
Read : 0 :Stopping DMA burst transfer

01)

1 : running DMA burst transfer
Write: 0 : invaild
1 : DMA burst requested

Note 1: Do not execute DMA requests by software and hardware at the same time.

Note 2: Refer to "9.4.2 DMA request" for DMA request number. Clear "0" to bit corresponded with the DMA request num-
ber which has no burst request.
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9.5.11

DMACxSoftSReq (DMAC Software Single Request Register)

31

30

29

28

27

26

25

24

bit symbol

After reset

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

23

22

21

20

19

18

17

16

bit symbol

After reset

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

15

14

13

12

11

10

9

8

bit symbol

SoftSReq15

SoftSReq14

SoftSReq13

SoftSReq12

SoftSReq11

SoftSReq10

SoftSReq9

SoftSReq8

After reset

0

0

0

0

0

0

0

0

7

6

5

4

3

2

1

0

bit symbol

SoftSReq7

SoftSReq6

SoftSReq5

SoftSReq4

SoftSReq3

SoftSReq2

SoftSReq1

SoftSReq0

After reset

0

0

0

0

0

0

0

0

Bit

Bit Symbol

Type

Function

31-16

Write as zero.

15

SoftSReq15

R/IW

DMA single request by software (Request No.

Read : 0 :Stopping DMA single transfer
1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

(18]

SoftSReq14

R/IW

DMA single request by software (Request No.

Read : 0 :Stopping DMA single transfer
1 : running DMA single transfer

Write: O : invaild

1 : DMA single requested

[14])

SoftSReq13

R/IW

DMA single request by software (Request No.

Read : 0 :Stopping DMA single transfer
1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

(3]

SoftSReq12

R/W

DMA single request by software (Request No.

Read : 0 :Stopping DMA single transfer
1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

2]

SoftSReq11

R/W

DMA single request by software (Request No.

Read : 0 :Stopping DMA single transfer
1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

11

SoftSReq10

R/W

DMA single request by software (Request No.

Read : 0 :Stopping DMA single transfer
1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

[10])

SoftSReq9

R/W

DMA single request by software (Request No.

Read : 0 :Stopping DMA single transfer
1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

[°n

SoftSReq8

R/W

DMA single request by software (Request No.

Read : 0 :Stopping DMA single transfer
1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

[8)

Page 297

2013/5/31




9. DMA Controller(DMAC)

9.5 Description of Registers TMPM362F10FG
Bit Bit Symbol Type Function
7 SoftSReq7 R/W DMA single request by software (Request No. [7])

Read : 0 :Stopping DMA single transfer

1 : running DMA single transfer

Write: O : invaild

1 : DMA single requested

6 SoftSReq6 R/W DMA single request by software (Request No. [6])
Read : 0 :Stopping DMA single transfer

1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

5 SoftSReq5 R/W DMA single request by software (Request No. [5])
Read : 0 :Stopping DMA single transfer

1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

4 SoftSReq4 R/W DMA single request by software (Request No. [4])
Read : 0 :Stopping DMA single transfer

1 : running DMA single transfer

Write: O : invaild

1 : DMA single requested

3 SoftSReq3 R/W DMA single request by software (Request No. [3])
Read : 0 :Stopping DMA single transfer

1 : running DMA single transfer

Write: O : invaild

1 : DMA single requested

2 SoftSReq2 R/W DMA single request by software (Request No. [2])
Read : 0 :Stopping DMA single transfer

1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

1 SoftSReq1 R/W DMA single request by software (Request No. [1])
Read : 0 :Stopping DMA single transfer

1 : running DMA single transfer

Write: 0 : invaild

1 : DMA single requested

0 SoftSReq0 R/W DMA single request by software (Request No. [0])
Read : 0 :Stopping DMA single transfer

1 : running DMA single transfer
Write: 0 : invaild
1 : DMA single requested

Note 1: Do not execute DMA requests by software and hardware at the same time.

Note 2: Refer to "9.4.2 DMA request" for DMA request number. Clear "0" to bit corresponded with the DMA request num-
ber which has no single request.
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9.5.12 DMACXxConfiguration (DMAC Configuration Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - M E
After reset Undefined Undefined Undefined Undefined Undefined Undefined 0 0
Bit Bit Symbol Type Function
31-2 - - Write as zero.
1 M R/W Write as zero.
0 E R/IW DMA circuit control
0 : Stop
1 : Operate

When circuit stops, the registers for the DMA circuit cannot be written or read. When operating the DMA, al-
ways set <E>="1".
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9.5.13 DMACXCnSrcAddr (DMAC Channelx Source Address Register)

31 | s | 2 | 28 | 2z | 2 | 25 |
bit symbol SrcAddr
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol SrcAddr
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol SrcAddr
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol SrcAddr
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 SrcAddr[31:0] R/W Sets a DMA transfer source address.

Make sure to confirm the source address and the bit width before setting.
The below are the restrictions in setting of source address bit width.

Source address bit width

) Setting of least significant address
DMACxCnControl<Swidth[2:0]>

000 : Byte (8 bits) no restriction
001 : Half word (16 bits) Setting as multiples of 2, (0x0,0x02,0x4,0x06,0x8,0xA,0xC...)
010 : Word (32 bits) Setting as multiples of 4, (0x0,0x4,0x8,0xC...)

Because enabling channel "n" (DMACxCnConfiguration<E>="1") updates the data written in the registers,
set DMACxCnSrcAddr before enabling the channels.

When the DMA is operating, the value in the DMACxCnSrcAddr register sequentially changes, so the
read values are not fixed.

And do not update DMACxCnSrcAddr during transfer. To change DMACxCnSrcAddr, be sure to disable
the channel "n" (DMACxCnConfiguration<E>="0") before change.
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9.5.14 DMACxCnDestAddr (DMAC Channelx Destination Address Register)

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
bit symbol DestAddr
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol DestAddr
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol DestAddr
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol DestAddr
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 DestAddr[31:0] | R'W Sets a DMA transfer destination address.

Make sure to confirm the destination address and the bit width before setting.
The below are the restrictions in setting of destination address bit width.

Destination address bit width

. Setting of least significant address
DMACxCControl<Dwidth[2:0]>

000 : Byte (8 bits) no restriction
001 : Half word (16 bits) Setting as multiples of 2, (0x0,0x02,0x4,0x06,0x8,0xA,0xC...)
010 : Word (32 bits) Setting as multiples of 4, (0x0,0x4,0x8,0xC...)

Do not update DMACxCnDestAddr during transfer. To change DMACxCnDestAddr, be sure to disable
the channel "n" (DMACxCnConfiguration<E>="0") before change.
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9.5.15 DMACXCnLLI (DMAC Channelx Linked List Item Register)
) 29 | 28 | 2 26 25 24
bit symbol LLI
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol LLI
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol LLI
After reset 0 0 0 0 0 0 0 0
7 6 5 4 8 2 1 0
bit symbol LLI - -
After reset 0 0 0 0 0 0 Undefined Undefined
Bit Bit Symbol Type Function
31-2 LLI[29:0] R/W Sets the first address of the next transfer information.
Set a value smaller than OxFFFF_FFFO.
When <LLI> = 0, LLI is the last chain. After DMA transfer finishes, the DMA channel is disabled.
1-0 - R/W Write as zero.
Note:For <LLI> detailed operation, see "9.6 Special Functions".
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9.5.16 DMACxXCnControl (DMAC Channeln Control Register)

31 30 29 28 27 26 25 24
bit symbol | - - - DI SI - -
After reset 0 Undefined Undefined Undefined 0 0 Undefined Undefined

23 22 21 20 19 18 17 16
bit symbol Dwidth Swidth DBSize
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol DBSize SBSize TransferSize
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TransferSize
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31 | R/W Register for enabling a transfer interrupt.
0 : Disable
1: Enable

The transfer end interrupt is generated by setting <I>="1" and DMACxCnConfiguration<ITC>="1". When
the scatter/gather function is used in the last transfer DMAC setting flow and by setting this bit to enable,
to generate the transfer end interrupt is enable only at the last transfer. To generate interrupt during nor-
mal transfer, set this bit to "1" and change to enable mode.

30-28 - w Write as zero.

27 DI R/W Increment the transfer destination address
0 : Do not increment
1 : Increment

26 Sl R/W Increment the transfer source address
0 : Do not increment

1 : Increment

25-24 - W Write as zero.

23-21 Dwidth[2:0] R/W Transfer destination bit width.

000 : Byte (8 bits)

001 : Half-word (16 bits)

010 : Word (32 bits)

other: Reserved

Refer to Table 9-4 for the setting value.

20-18 Swidth[2:0] R/W Transfer source bit width
000: Byte (8 bits)

001: Half-word (16 bits)
010 : Word (32 bits)
other: Reserved

Refer to Table 9-4 for the setting value.

17-15 DBSize[2:0] R/W Transfer destination burst size: (Note 1)
000: 1 beat 100: 32 beats
001: 4 beats 101: 64 beats
010: 8 beats 110: 128 beats
011: 16 beats 111: 256 beats

Refer to Table 9-4 for the setting value.
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Bit Bit Symbol Type Function
14-12 SBSize[2:0] R/W Transfer source burst size: (Note 1)
000: 1 beat 100: 32 beats
001: 4 beats 101: 64 beats
010: 8 beats 110: 128 beats
011: 16 beats 111: 256 beats
Refer to Table 9-4 for the setting value.
11-0 TransferSize R/W Set the total number of transfers.
[11:0] Amount of transfer data per a bit width specified by transfer source bit witdth (4 bytes / 2 bytes / 1byte) is

set into <TransderSize[11:0]>. Because the burst size shows amount of transfer data at every DMA re-
quest internally, amount of transfer data is never changed even if any burst size is set when transfer
source bit width and total number of transfers are not changed.

The value of <TransferSize[11:0]> is decremented to 0 by the DMA transferring.
If this is read, the value which is the number of data not to transfer.
The total number of transfers is used as the unit for the transfer source bit width.
For examples:
When <Swidth>="000" (8bit), the number of transfers is expressed in the units of byte.

When <Swidth>="001" (16bit), the number of transfers is expressed in the units of half word.

When <Swidth>="010" (32bit), the number of transfers is expressed in the units of word.

Note: The burst size to be set with DBsize and SBsize has no connections with the HBURST for the AHB
bus.

Table 9-4 How to decide the value of <Dwidth[2:0]>,<Swidth[2:0]>, <DBSize[2:0]>, <SBSize[2:0]>

<Dwidth[2:0]> / . Set the number so that the following expression is satisfied:
<Swidth[2:0]> Transfer source bit width x Total number of transfers = Transfer destination bit width x N (N : Integer number)

(ex.1) Bit width of transfer source:8 bit, bit width of transfer destination:32 bit, total number of transfers:25
times

8 bit x 25 times = 200 bit (25 byte)
N =200 + 32 = 6.25 word
Since 6.25 is not an integer number, the above setting is invalid.

If the transfer source bit width is smaller than the transfer destination bit width, care must be taken
when setting the total number of transfers.

(ex.2) Bit width of transfer source :32 bit, bit width of transfer destination:16 bit, total number of transfers:
13 times

32 bit x 13 times = 416 bit (13 word)
N =416 + 16 = 26 half_word

Since 26 is an integer number, the above setting is valid.

<DBSize[2:0]> / - When "Peripheral to Memory" or "Memory to Peripheral" is performed, peripheral circuits generates DMA re-
<SBSize[2:0]> quest signal to indicate the preparation is ready. This signal triggers to execute data transfers. (In the
case of "Memory to Memory", only software start is used.)

Set the burst size to define the amount of data transferred from peripherals per DMA request signal. This reg-
ister is used with FIFO buffer that can be contained multiple data.
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9.5.17 DMACxCnConfiguration (DMAC Channel n Configuration Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined

23 22 21 20 19 18 17 16
bit symbol - - - - - Halt Active Lock
After reset Undefined Undefined Undefined Undefined Undefined 0 0 0

15 14 13 12 11 10 9 8
bit symbol ITC IE FlowCntrl - DestPeripheral
After reset 0 0 0 0 0 Undefined 0 0

7 6 5 4 3 2 1 0
bit symbol DestPeripheral - SrcPeripheral E
After reset 0 0 Undefined 0 0 0 0 0

Bit Bit Symbol Type Function
31-19 - w Write as zero.
18 Halt R/W Controls accepting a DMA request
0 : Accept a DMA request
1 : Ignore a DMA request
17 Active R Indicates whether data is present in the channel FIFO.

0 : No data exists in the FIFO
1 : Data exists in the FIFO

16 Lock R/W Sets a locked transfer (Non-divided transfer).
0 : Disable locked transfer

1: Enable locked transfer

When locked transfer is enabled, as many burst transfers as specified are consecutively executed without re-
leasing the bus. For detailed operation, see "9.6 Special Functions".

15 ITC R/W Transfer end interrupt enable register.
0 : Disable interrupt
1 : Enable interrupt

14 IE R/W Error interrupt enable register
0 :Disable interrupt

1: Enable interrupt
13-11 FlowCntrl[2:0] R/W Sets transfer method

<FlowCntrl[2:0]>
setting value

Transfer method

000: Memory to Memory (Note)

001: Memory to Peripheral

010: Peripheral to Memory
011 to 111: Reserved
10 - W Write as zero.

9-6 DestPeripheral | R/W Sets transfer destination peripheral (Note 2)
[3:0] Refer to "9.4.2 DMA request".
When a memory is the transfer destination, this setting is ignored.

5 - w Write as zero.

4-1 SrcPeripheral R/W Sets transfer source peripheral (Note 2)
[3:0] Refer to "9.4.2 DMA request".
When a memory is the transfer source, this setting is ignored.
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Bit Bit Symbol Type Function
0 E R/IW Channel enable
0 : Disable
1 : Enable
This bit can be used to enable/disable the channels. (This bit works as start bit when "Memory to Memory"
is selected.)
Amount of transfer data specified by DMACxCnControl <TransferSize> is completed, the corresponding
<E> is cleared to "0" automatically.
Disabling channels during transfer loses the data in the FIFO. Initialize all the channels before restart.
To pause the transfer, stop the DMA request by using the <HALT>, and poll the data until the <Active> be-
comes "0" and then disable the channel with the <E> bit.
Note 1: When "Memory to Memory" is selected, hardware start for DMA startup is not supported. Write "1" <E>
for starting transfer.
Note 2: When DMACxENableChns<EnabledCHx> is enabled and the corresponding DMACxCnConfigura-
tion<Halt> is set to "1", write them after channel enable bit (E:bit0) is clear to "0". Without this, in the
case of the slave error is occurred when writing them, the error is recovered by reset. Regarding slave er-
ror, when the width and address of transfer have mismatch, this error is occurred.
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9.6 Special Functions

9.6.1 Scatter/gather function

When removing a part of image data and transferring it, image data cannot be handled as consecutive da-
ta, and the address changes dramatically depending on the special rule. Since DMA can transfer data only by
using consecutive addresses, it is necessary to make required settings at locations where addresses changes.

/——>
— /
: H Apartofscreen  fo----ooC —————) Address.es are
' image is cut out. —— ) not continuous.
Screen image Screen data

The scatter/gather function can consecutively operate DMA settings (transfer source address, destination ad-
dress, number of transfers, and transfer bus width) by re-loading them each time a specified number of DMA
executions have completed via a pre-set "Linked List" where the CPU does not need to control the operation.

Setting "1" in the DMACxCnLLI register enables/disables the operation.

The items that can be set with Linked List are configured with the following 4 words:

1. DMACxCnSrcAddr
2. DMACxCnDestAddr
3. DMACxCnLLI

4. DMACxCnControl
They can be used with the interrupt operation.

An interrupt depends on the count end interrupt enable bit of the DMACxCnControl register, and can be gen-
erated at the end of each LLI. When this bit is used, a condition can be added even during transfer using LLI
to perform branch operation, etc. To clear the interrupt, control the appropriate bit of the DMACxIntTCClear
register.
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9.6.2 Linked list operation

To operate the scatter/gather function, a transfer source and source data areas need to be defined by creat-
ing a set of Linked Lists first.

Each setting is called LLI (LinkedList).

Each LLI controls the transfer of one block of data. Each LLI indicates normal DMA setting and controls
transfer of successive data. Each time each DMA transfer is complete, the next LLI setting will be loaded to con-
tinue the DMA operation (Daisy Chain).

An example of the setting is shown below.

1. The first DMA transfer setting should be made directly in the DMA register.

2. The second and subsequent DMA transfer settings should be written in the addresses of the memo-
ry set in "next LLI AddressX."

3. To stop up to N'th DMA transfer, set "next LLI AddressX" to 0x0000_0000.

Directly specified in the
DMA setting registers

LLI address2 > LLI addressN

+0 Source Address1 r--1 Source Address2 - ——| Source AddressN
+4 Destination Address1 i | Destination Address2 i : . Destination AddressN
+8 i | Next LLI Address2 |- b1 [ Next LU Address3 |- 11| 0x00000000
+C Control register value E Control register value : : Control register value
e R ! [
H 1
1

________________

Source memory Destination memory

image image
When transferring data in the area enclosed by the square
0x002000 0xO00EO00
0x0A000
0x0B000
0x0C000
2013/5/31 Page 308



TOSHIBA

TMPM362F10FG

Setting register Setting parameter

+0 DMACxCnSrcAddr :0x0A200

+4  DMACxCnDestAddr :Destination address 1

+8  DMACXCnLLI :0x200000

:Set the number of burst transfers and the

+C  DMACxCnControl
number of transfers, etc.

Linked List
0x200000| 0x0B200(SrcAddr) 0x200010| 0x0C200(SrcAddr)
+4| Dest Addr2 / +4| Dest Addr3
+8| 0x200010 +8| 0x00000000
+C| Control register value +C| Control register value

«—Indicates that a sequence
of transfers ends with this LLI.
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10. Static Memory Controller

TMPM362F10FG contains static memory (NOR type Flash memory and SRAM) controller with asynchronous ac-
cess.

Note 1: Execute the WFI instruction after confirming the external memory access is completed.

Note 2: The external memory can not be used as a FIFO becase the dummy read cycle in the reading cycle from an ex-
ternal bus may be occurred.

10.1  Function Overview

Outline function is shown in Table 10-1.

Table 10-1 Out line function of Static memory Controller

Item

Supported Memory type | Asynchronous access memory (NOR Flash memory, SRAM, etc.)
and bus connection Multiplex bus and separate bus supported

Data bus width 16bit data bus width

64MB access area is supported and divide into four CS signal and area.
CS0 : 0x6000_0000 to 0x60FF_FFFF (16MB)
Memory map CS1 : 0x6100_0000 to 0x61FF_FFFF (16MB)
CS2 : 0x6200_0000 to 0x62FF_FFFF (16MB)
CS3 : 0x6300_0000 to 0x63FF_FFFF (16MB)

Timing adjustment Can be controlled AC timing by registers.

Clock (SMCCLK) fsys / 2

Separate bus :

DO to D15, A1 to A23, OE, WE, CSO0 to CS3, BLSO, BLST

Multiplex bus :

ADO to AD15, A17 to A23, OE, WE, ALE, CSO0 to CS3, BLS0, BLST

External control signals

Page 311 2013/5/31




10. Static Memory Controller

SRAM memory I/F

10.2 Block diagram TMPM362F10FG
10.2 Block diagram
The block diagram of SMC is shown as below.
I""""""""""""'""""""""I
' AHB ' Memory |
. H !
 Domain ' Domain :
1 1
1 1 !
: ' :
APBslave |, ! .
€ IIF 7 Memory <> | '
: Manager . '
1 1 !
1 1 !
1 ! W . :
' . < » EBIIF '
1
: | !
! Format ! 1
: « > e |
emory 1
. «——| SMC . PAD IF | R !
' El RS <« ) N " !
: - ! ” <~ 7 NOR Flash '
1 1 !
1 1 !
1 1 !
1 1 !
1 ! :
1
! I
! 1
1

Figure 10-1 SMC Block Diagram
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10.3 Description of Registers

10.3.1 SFR List

The following lists the SFRs.

Base Address = 0x4000_1000

Register name Address (Base+)
Reserved - 0x0000
SMC Memory Interface Configuration Register smc_memif_cfg 0x0004
Reserved - 0x0008
Reserved - 0x000C
SMC Direct Command Register smc_direct_cmd 0x0010
SMC Set Cycles Register smc_set_cycles 0x0014
SMC Set Opmode Register smc_set_opmode 0x0018
Reserved - 0x0020
SMC SRAM Cycles Registers <0> smc_sram_cycles0_0 0x0100
SMC Opmode Registers <0> smc_opmode0_0 0x0104
SMC SRAM Cycles Registers <1> smc_sram_cycles0_1 0x0120
SMC Opmode Registers <1> smc_opmode0_1 0x0124
SMC SRAM Cycles Registers <2> smc_sram_cycles0_2 0x0140
SMC Opmode Registers <2> smc_opmode0_2 0x0144
SMC SRAM Cycles Registers <3> smc_sram_cycles0_3 0x0160
SMC Opmode Registers <3> smc_opmode0_3 0x0164
Reserved ) 0x0200 to 0x0204,0x0EQ0 to
0x0E08,0x0FEO to 0xOFFC
Base Address = Ox41FF_F100
Register name Address (Base+)
SMC Mode Register SMCMDMODE 0x0000

Note 1: Access the registers by using word reads and word writes.
Note 2: Do not access at reserved address.
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10.3 Description of Registers

TMPM362F10FG
10.3.2 SMCMDMODE (Mode Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - - IFSMc

MUXMD
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
71 - R/W Write as "0".
0 IFSMCMUXMD | R/IW SMC memory bus mode setting
0:Separate bus mode
1:Multiplex bus mode
Note 1: Do not change <IFSMCMUXMD> during SMC operation.
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10.3.3 smc_memif_cfg (SMC Memory Interface Configuration Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - memory_width memory_chips memory_type
After reset Undefined Undefined 0 1 1 1 0 1
Bit Bit Symbol Type Function
31-6 - R Read as undefined.
5-4 memory_width | R Maximum external SMC memory bus width
[1:0] 01 : 16 bits
Others : Don't care
3-2 memory_chips | R The number of supported memory CS
[1:0] 00 : 1 chip
01 : 2 chip
10 : 3 chip
11 : 4 chip
1-0 memory_type R Supported memory types : SRAM
[1:0] When <IFSMCMUXMD> is "0", read as "01".
When <IFSMCMUXMD> is "1", read as "11".
Others : Don't care
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10.3.4 smc_direct_ cmd (SMC Direct Command Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - chip_select
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol chip_select cmd_type - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-26 - w Write as "0".
25-23 chip_select[2:0] | W CS selection
000 : CSO
001 : CS1
010 : CS2
011: CS3
100 to 111 : Setting prohibition
Select objective Chip Select terminal
22-21 cmd_type[1:0] w Update set_opmode register and set_cycles register value
10 : Update registers
Others : Setting prohibition
20-0 - w Write as "0".

Set smc_set_cycle register as timing parameter

and set smc_set_opmode as operation mode

Select the external ChipSelect and set

smc_direct_cmd register then updating

End
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10.3.5 smc_set cycles (SMC Set Cycles Register)
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - Set_t5 Set_t4
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol Set_t4 Set_t3 Set_t2
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol Set_t1 Set_t0
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-20 - w Write as "0".
19-17 Set_t5[2:0] W Set value of tTr
000 : Setting prohibition
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
16-14 Set_t4[2:0] W Set value of tpc
000 : Setting prohibition
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
Page access is not supported in multiplex bus mode. tpc is effective only separate bus mode.
13-11 Set_t3[2:0] W Set value of typ (note)
000 : Setting prohibition
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
In multiplex mode, write pulse width (typ) increase for one more clock pulse against for value of <Set_t3>.
10-8 Set_t2[2:0] w Set value of tcgog (note)
000 : Setting prohibition
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
7-4 Set_t1[3:0] w Set value of tyc (note)
0000 : Setting prohibition
0011 to 1111 : SMCCLK x 3 clock to SMCCLK x 15 clock
3-0 Set_t0[3:0] W Set value of tgc (note)
0000 : Setting prohibition
0010 to 1111 : SMCCLK x 2 clock to SMCCLK x 15 clock

This register is provided to adjust the access cycle of static memory and should be set to satisfy the A.C. spec-

ifications of the memory to be used. Adjust base clock is SMCCLK : fsys/2.

To validate SMC set cycles register setting, it is necessary to execute update register command on smc¢_di-

rect_cmd register.

Note: It needs to keep below relation.

<Set_t3>,<Set_t1>

((twp + SMCCLK x 2 clock) < twc
((twp + SMCCLK x 3 clock) < twc

Separate bus mode
Multiplex bus mode

<Set_t2>,<Set_t0>

((tceoe + SMCCLK x 1 clock) < trc
((tceoe + SMCCLK x 1 clock) < tre

Separate bus mode
Multiplex bus mode
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10.3 Description of Registers TMPM362F10FG

10.3.6 smc_set _opmode (SMC Set Opmode Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - set_adv - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - set_rd_bl - set_mw
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-12 - w Write as "0".
1 set_adv w ALE signal
0 : Address latch enable (ALE) not used (select when separate bus mode is used.)
1 : Address latch enable (ALE) used (select when multiplex bus mode is used.)
10-6 - w Write as "0".
5-3 set_rd_bl[2:0] W Setting bits for Burst length of data read
000 : 1 beat
001 : 4 beats
Others : Reserved
2 - w Write as "0".
1-0 set_mw[1:0] W Holding register of the memory data bus width set value
01 : 16 bits
Others : Reserved
Setting bits for data bus width.

To validate SMC set opmode register settings, it is necessary to execute update register command on smc_di-
rect_cmd register.
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10.3.7 smc_sram_cyclesO 0 (SMC SRAM Cycles Registers 0 <0>)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined

23 22 21 20 19 18 17 16
bit symbol - - - - t tr t_pc
After reset Undefined Undefined Undefined Undefined 0 0 1 0

15 14 13 12 11 10 9 8
bit symbol t_pc t_wp t_ceoe
After reset 1 0 1 1 0 0 1 1

7 6 5 4 8 2 1 0
bit symbol t_we t_rc
After reset 1 1 0 0 1 1 0 0

Bit Bit Symbol Type Function
31-20 - w Write as "0".
19-17 t_tr[2:0] R Turn around cycle time
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
16-14 t_pc[2:0] R Page cycle time (note)
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
13-11 t_wp[2:0] R WE pulse cycle time
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
10-8 t_ceoe[2:0] R Delay cycle time to OE assert
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
7-4 t_wc[3:0] R Write cycle time
0011 to 1111 : SMCCLK x 3 clock to SMCCLK x 15 clock
3-0 t_rc[3:0] R Read cycle time
0010 to 1111 : SMCCLK x 2 clock to SMCCLK x 15 clock
Note:Page access is not supported in multiplex bus mode. tpc is effective only separate bus mode.
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10.3 Description of Registers TMPM362F10FG
10.3.8 smc_sram_cyclesO_1 (SMC SRAM Cycles Registers 0 <1>)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined

23 22 21 20 19 18 17 16
bit symbol - - - - t tr t_pc
After reset Undefined Undefined Undefined Undefined 0 0 1 0

15 14 13 12 11 10 9 8
bit symbol t_pc t_wp t_ceoe
After reset 1 0 1 1 0 0 1 1

7 6 5 4 3 2 1 0
bit symbol t_we t_rc
After reset 1 1 0 0 1 1 0 0
Bit Bit Symbol Type Function
31-20 - W Write as "0".
19-17 t_tr[2:0] R Turn around cycle time
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
16-14 t_pc[2:0] R Page cycle time (note)
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
13-11 t_wp[2:0] R WE pulse cycle time
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
10-8 t_ceoe[2:0] R Delay cycle time to OE assert
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
7-4 t_wc[3:0] R Write cycle time
0011 to 1111 : SMCCLK x 3 clock to SMCCLK x 15 clock
3-0 t_rc[3:0] R Read cycle time
0010 to 1111 : SMCCLK x 2 clock to SMCCLK x 15 clock

Note:Page access is not supported in multiplex bus mode. tpc is effective only separate bus mode.
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10.3.9 smc_sram_cyclesO 2 (SMC SRAM Cycles Registers 0 <2>)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined

23 22 21 20 19 18 17 16
bit symbol - - - - t tr t_pc
After reset Undefined Undefined Undefined Undefined 0 0 1 0

15 14 13 12 11 10 9 8
bit symbol t_pc t_wp t_ceoe
After reset 1 0 1 1 0 0 1 1

7 6 5 4 8 2 1 0
bit symbol t_we t_rc
After reset 1 1 0 0 1 1 0 0

Bit Bit Symbol Type Function
31-20 - w Write as "0".
19-17 t_tr[2:0] R Turn around cycle time
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
16-14 t_pc[2:0] R Page cycle time (note)
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
13-11 t_wp[2:0] R WE pulse cycle time
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
10-8 t_ceoe[2:0] R Delay cycle time to OE assert
001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
7-4 t_wc[3:0] R Write cycle time
0011 to 1111 : SMCCLK x 3 clock to SMCCLK x 15 clock
3-0 t_rc[3:0] R Read cycle time
0010 to 1111 : SMCCLK x 2 clock to SMCCLK x 15 clock
Note:Page access is not supported in multiplex bus mode. tpc is effective only separate bus mode.
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10.3 Description of Registers TMPM362F10FG
10.3.10 smc_sram_cyclesO_3 (SMC SRAM Cycles Registers 0 <3>)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined

23 22 21 20 19 18 17 16
bit symbol - - - - t tr t_pc
After reset Undefined Undefined Undefined Undefined 0 0 1 0

15 14 13 12 11 10 9 8
bit symbol t_pc t_wp t_ceoe
After reset 1 0 1 1 0 0 1 1

7 6 5 4 3 2 1 0
bit symbol t_we t_rc
After reset 1 1 0 0 1 1 0 0

Bit Bit Symbol Type Function

31-20 - W Write as "0".
19-17 t_tr[2:0] R Turn around cycle time

001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
16-14 t_pc[2:0] R Page cycle time (note)

001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
13-11 t_wp[2:0] R WE pulse cycle time

001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
10-8 t_ceoe[2:0] R Delay cycle time to OE assert

001 to 111 : SMCCLK x 1 clock to SMCCLK x 7 clock
7-4 t_wc[3:0] R Write cycle time

0011 to 1111 : SMCCLK x 3 clock to SMCCLK x 15 clock
3-0 t_rc[3:0] R Read cycle time

0010 to 1111 : SMCCLK x 2 clock to SMCCLK x 15 clock

Note:Page access is not supported in multiplex bus mode. tpc is effective only separate bus mode.
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10.3.11  smc_opmode0 0 (SMC Opmode Registers 0<0>)

31 | s | 2 | 28 | 22 | 2 25 24
bit symbol address_match
After reset 0 1 1 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8
bit symbol - - - - adv - - -
After reset Undefined Undefined Undefined Undefined 1 Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - rd_bl - mw
After reset Undefined Undefined 0 0 0 Undefined 1 0
Bit Bit Symbol Type Function
31-24 address_match | R Start address of CS0 area
[7:0] Read as "0x60".
23-16 - R Read as "OxFF".
15-12 - R Read as undefined.
11 adv R Address latch enable signal
0 : Address latch enable signal (ALE) not used
1 : Address latch enable signal (ALE) used
10-6 - R Read as undefined.
5-3 rd_bl[2:0] R Burst length of data read
000 : 1 beat
001 : 4 beats
010 to 111 : Don't care
2 - R Read as undefined.
1-0 mw[1:0] R Data bus width of CSO
01 : 16 bits
Others : Don't care

Note:Do not access the external memory area except set CS area.
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10.3 Description of Registers TMPM362F10FG
10.3.12 smc_opmode0_1 (SMC Opmode Registers 0<1>)
31 | s | 2 | 28 | 22 | 2 25 24
bit symbol address_match
After reset 0 1 1 0 0 0 0 1
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8
bit symbol - - - - adv - - -
After reset Undefined Undefined Undefined Undefined 1 Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - rd_bl - mw
After reset Undefined Undefined 0 0 0 Undefined 1 0
Bit Bit Symbol Type Function
31-24 address_match | R Start address of CS1 area
[7:0] Read as "0x61".
23-16 - Read as "OxFF".
15-12 - Read as undefined.
11 adv R Address latch enable signal
0 : Address latch enable signal (ALE) not used
1 : Address latch enable signal (ALE) used
10-6 - Read as undefined.
5-3 rd_bl[2:0] Burst length of data read
000 : 1 beat
001 : 4 beats
010 to 111 : Don't care
2 - Read as undefined.
1-0 mw[1:0] Data bus width of CS1
01 : 16 bits
Others : Don't care

Note:Do not access the external memory area except set CS area.
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10.3.13 smc_opmode0 2 (SMC Opmode Registers 0<2>)
31 | 30 29 28 27 26 25 24
bit symbol address_match
After reset 0 1 1 0 0 0 1 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8
bit symbol - - - - adv - - -
After reset Undefined Undefined Undefined Undefined 1 Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - rd_bl - mw
After reset Undefined Undefined 0 0 0 Undefined 1 0
Bit Bit Symbol Type Function
31-24 address_match | R Start address of CS2 area
[7:0] Read as "0x62".
23-16 - R Read as "OxFF".
15-12 - Read as undefined.
11 adv Address latch enable signal
0 : Address latch enable signal (ALE) not used
1 : Address latch enable signal (ALE) used
10-6 - R Read as undefined.
5-3 rd_bl[2:0] R Burst length of data read
000 : 1 beat
001 : 4 beats
010 to 111 : Don't care
2 - R Read as undefined.
1-0 mw[1:0] R Data bus width of CS2
01 : 16 bits
Others : Don't care
Note: Do not access the external memory area except set CS area.
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10.3 Description of Registers TMPM362F10FG
10.3.14 smc_opmode0_ 3 (SMC Opmode Registers 0<3>)
31 | s | 2 | 28 | 22 | 2 25 24
bit symbol address_match
After reset 0 1 1 0 0 0 1 1
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8
bit symbol - - - - adv - - -
After reset Undefined Undefined Undefined Undefined 1 Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - rd_bl - mw
After reset Undefined Undefined 0 0 0 Undefined 1 0
Bit Bit Symbol Type Function
31-24 address_match | R Start address of CS3 area
[7:0] Read as "0x63".
23-16 - Read as "OxFF".
15-12 - Read as undefined.
11 adv R Address latch enable signal
0 : Address latch enable signal (ALE) not used
1 : Address latch enable signal (ALE) used
10-6 - Read as undefined.
5-3 rd_bl[2:0] Burst length of data read
000 : 1 beat
001 : 4 beats
010 to 111 : Don't care
2 - Read as undefined.
1-0 mw[1:0] Data bus width of CS3
01 : 16 bits
Others : Don't care

Note:Do not access the external memory area except set CS area.

2013/5/31

Page 326




TOSHIBA

TMPM362F10FG

10.4 External Bus Cycle

10.4.1 Separate bus mode

10.4.1.1  trc / tceog setting example

trc =3, tcrog =1(smc_set cycles = 0x0002B1C3)

trr tec twp tceoe twe tre
31-20 19-17 16-14 13-11 10-8 7-4 3-0
smc_set_cycles
- Set_t5[2:0] | Set_t4[2:0] | Set t3[2:0] | Set_t2[2:0] | Set_t1[3:0] | Set_t0[3:0]
Setting value 0 001(1) 010(2) 110(6) 001(1) 1100(C) | 0011(3)

SMCCLK |
(Internal CLK)

CSo

A[23:1]

Addr

X

D[15:0]

XX

| XDataX COXX

Figure 10-2 Asynchronous Read
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10.4 External Bus Cycle

TMPM362F10FG
10.4.1.2  twc / twp setting example
twc =4, twp =2(smc_set_cycles = 0x0002934C)
tTR tpc twp tceoE twe tre
31-20 19-17 16-14 13-11 10-8 7-4 3-0
smc_set_cycles
Set_t5[2:0] | Set_t4[2:0] | Set_t3[2:0] | Set_t2[2:0] | Set_t1[3:0] | Set_t0[3:0]
Setting 001(1) 010(2) 010(2) 011(3) 0100(4) | 1100(C)
sveekk [ L LI L T 1L I 1L I 1 1
(Internal CLK) ! ‘ i | ! | |
' ¢ we : i
CSO C >
OF : : : §
__ ‘ > tyyp N |
WE | N ‘ | |
A[23:1] >< Addr ><
D[15:0] - XX >< Data >< XX
BLSO I l
BLS1 I |

Figure 10-3 Asynchronous Write
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10.4.1.3

trc / tceoe / tpc setting example

trc =3, tcror =2, tpc =1(smc_set cycles = 0x000272C3)

trr tec twp tceoe twe tre
31-20 19-17 16-14 13-11 10-8 7-4 3-0
smc_set_cycles
- Set_t5[2:0] | Set_t4[2:0] | Set t3[2:0] | Set_t2[2:0] | Set t1[3:0] | Set t0[3:0]
Setting value 0 001(1) 001(1) 110(6) 010(2) 1100(C) 0011(3)
smcck | L[ [ [ ] I A s R S N S
(Internal CLK) ) tRC | U tpc o tpc \‘ltPC 5
CSO I‘ \ \ r;‘ Ll Y "‘ ’I
OE < > I
— | tceoE | | | | 3
WE ‘ ‘ ‘ ‘ : ‘
A[23:1] >< A : >< A+l >< A+2 >< A+3 ‘
D[15:0] XX >< D >< D+1 >< D+2 >< D+3 >< |
Figure 10-4 Asynchronous Page Read
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10.4.1.4 tyR setting example

trr =1(smc_set_cycles = 0x00029143)

trr tec twp tceoe twe tre

31-20 19-17 16-14 13-11 10-8 7-4 3-0

smc_set_cycles
- Set_t5[2:0] | Set_t4[2:0] | Set_t3[2:0] | Set_t2[2:0] | Set_t1[3:0] | Set_t0[3:0]

Setting value 0 001(1) 010(2) 010(2) 001(1) 0100(4) 0011(3)
SMCCLK
(Internal CLK)J | | | | | | | | | | | | | | |
TS0 ] § § e
: s s R
OE s | i l ‘ 1 ‘ ‘
WE s s s s s I 3 [

Al23:1] >< | - Addrl | >< ~ Addr2 |
D[15:0] XX >< D1 ><x__x>< . D2

Figure 10-5 Asynchronous Read and Asynchronous Write
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10.4.2 Multiplex mode

10.4.21 trc !/ tceoE setting example

trc =4, tcpog =1 (smc_set_cycles = 0x0002B1C4)

trr tpc twe tceoE twe tre
31-20 19-17 16-14 13-11 10-8 7-4 3-0

smc_set_cycles
- Set_t5[2:0] | Set_t4[2:0] | Set_t3[2:0] | Set_t2[2:0] | Set_t1[3:0] | Set_t0[3:0]

Setting value 0 001(1) 010(2) 110(6) 001(1) 1100(C) | 0100(4)

smcelk [ [ L[ L 1 I LI [T
(Internal CLK) | ! ‘ | ! | |

1 : s tRC s N
€S0 : C : : : “1
OE | ] | : |
L | lCEOE | | | |
WE ! ! !
ALE S
A[23:1] | >< . Addr[23:17] | ><
D[15:0] XX >< Addr{16:1] >< Data[15:0] >< XX

Figure 10-6 Asynchronous Read
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TMPM362F10FG
10.4.2.2 twc / twp setting example
twe =5, twp =1 (smc_set_cycles = 0x00028B5C)
tTR tpc twp tceoE twe tre
31-20 19-17 16-14 13-11 10-8 7-4 3-0
smc_set_cycles
Set_t5[2:0] | Set_t4[2:0] | Set_t3[2:0] | Set_t2[2:0] | Set_t1[3:0] | Set_t0[3:0]
Setting value 001(1) 010(2) 001(1) 011(3) 0101(5) | 1100(C)
SMCCLK | [ 1 1 1 °/ °I |1
(Internal CLK) : Ctwe ! | |
cSo0 1‘ s ]
OE } :
_ e twp*l ‘
WE ‘ [€ ! |
ALE | | |
A[23:1] >< | Addr[23:17j ><
D[15:0] XX >< Addr[16:1] >< iData[15:O]§ >< XX
BLSO I |
BLS1 ! !

Figure 10-7 Asynchronous Write
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10.4.2.3 tyR setting example

trr =1 (smc_set_cycles = 0x00029144)

trr tec twp tceoe twe tre

31-20 19-17 16-14 13-11 10-8 7-4 3-0

smc_set_cycles
- Set_t5[2:0] | Set_t4[2:0] | Set_t3[2:0] | Set_t2[2:0] | Set_t1[3:0] | Set_t0[3:0]

Setting value 0 001(1) 010(2) 010(2) 001(1) 0100(4) | 0100(4)

smccek [ L L L L L LI 1 1T
(Internal CLK) : | ! ! ‘ :

‘ ; tRC s L Ctwe 3
CS0 [« : : ‘ >le >« ‘ : ‘ >
! ‘ ‘ ‘ - R !
OE 3 I | | i
| [CEOE s s s 1  twpa
WE : : : : : | | ] >i
ALE L i i | L
A23:1] >< § Addr1[23:17] § ><  Addr2[23:17]
D[15:0] Addri[16:1] X Datal[15:0] | >@< Addr2[16:1] >< Data2[15:0]

Figure 10-8 Asynchronous Read and Asynchronous Write
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TMPM362F10FG

10.5 Connection example for external memory

Below figures show connection example for external 16bit NOR-Flash and 16bit SRAM.

TMPM362F10FG % é g

CSO

WE

OE

D [15:0]

Al
A2
A3
A4

Al7

A23

Cs1

BLSO

BLS1

Figure 10-9 Connection Example for external 16bit SRAM and NOR-Flash (Separate mode)

16bit NOR-Flash
CE

WE

> OE

D [15:0]

Al
A2

A3

W
R
W

3 3
» 7

A4

Al7

A23

16bit SRAM__

——{ WE

OE

CE

D [15:0]

Al

A2

A3

A4

Al7

A23

:
:
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TMPM362F10FG% g g 16bit NOR-Flash
CS0 CE
WE WE
oF OE
AD[15:0] % L D[15:0]
5o A[16:1]
ALE —0o— e
A17 : AL7
A23 T A23
16bit SRAM
| WE
% OE
Ccs1 CE
D[15:0]
Al16:1]
AL7
% A23
BLSO LB
BLS1 % UB

Figure 10-10 Connection example for external 16bit SRAM and NOR-Flash (Multiplex mode)
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11. 16-bit Timer / Event Counters (TMRB)

11.1 Outline

TMRB operate in the following four operation modes:

16-bit interval timer mode
16-bit event counter mode
16-bit programmable pulse generation mode (PPG)

Timer synchronous mode

The use of the capture function allows TMRB to perform the following three measurements.

One shot pulse output by an external trigger
Frequency measurement

Pulse width measurement

Time difference measurement

In the following explanation of this section, "x" indicates a channel number.
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11. 16-bit Timer / Event Counters (TMRB)
11.2 Differences in the Specifications TMPM362F10FG

11.2 Differences in the Specifications
TMPM362F10FG contains 16-channel of TMRB.

Each channel functions independently and the channels operate in the same way except for the differences in
their specification as shown in Table 11-1.

Some of the channels can put the capture trigger and the synchronous start trigger on other channels.

1. The flip-flop output of TMRB 0, 4, 8 and C can be used as the capture trigger of other channels.
+ TBOOUT — available for TMRBS5 through TMRB7
TB4OUT — available for TMRB1 through TMRB3
TB8OUT — available for TMRBD through TMRBF
TBCOUT — available for TMRB9 through TMRBB

2. The start trigger of the timer synchronous mode (with TBxXRUN)
TMRBO0 — can start TMRBO through TMRB3 synchronously
TMRB4 — can start TMRB4 through TMRB7 synchronously
TMRBS8 — can start TMRBS8 through TMRBB synchronously
TMRBC — can start TMRBC through TMRBF synchronously
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Table 11-1 Differences in the Specifications of TMRB Modules

Specification External pins Trigger function between timers Interrupt
External clock / ) . .
) ) i Timer flip-flop output pin Capture Synchronous Capture in- TMRB
Channel capture trigger input pins . start trigger apture .
trigger channel terrupt interrupt
Signal Signal
TMRBO - TBOOUT - TMRBO - INTTBO
TB1INO INTCAP10
TMRB1 TB1OUT TB4OUT TMRBO INTTB1
TB1IN1 INTCAP11
TB2INO INTCAP20
TMRB2 TB20OUT TB4OUT TMRBO INTTB2
TB2IN1 INTCAP21
TMRB3 - TB3OUT TB4OUT TMRBO - INTTB3
(Connect to SCLK3)
TMRB4 - TB4OUT - TMRB4 - INTTB4
TB5INO TB50OUT INTCAP50
TMRB5 TBOOUT TMRB4 INTTB5
TB5IN1 (Connect to SIO0 to SIO3) INTCAP51
TB6INO TB6OUT INTCAP60
TMRB6 TBOOUT TMRB4 INTTB6
TB6IN1 (Connect to SIO4 to SIO7) INTCAP61
TB7INO INTCAP70
TMRB7 TB70UT TBOOUT TMRB4 INTTB7
TB7IN1 INTCAP71
TMRB8 - TB8OUT - TMRB8 - INTTB8
TB9INO TBOOUT INTCAP90
TMRB9 TBCOUT TMRB8 INTTB9
TB9IN1 (Connect to SIO8 to SIO11) INTCAP91
TBAINO TBAOUT INTCAPAQ
TMRBA TBCOUT TMRB8 INTTBA
TBAIN1 (Connect to CEC) INTCAPA1
TBBINO TBBOUT INTCAPBO
TMRBB TBCOUT TMRB8 INTTBB
TBBIN1 (Connect to RMC) INTCAPB1
TMRBC - TBCOUT - TMRBC - INTTBC
TBDINO INTCAPDO
TMRBD TBDOUT TB8OUT TMRBC INTTBD
TBDIN1 INTCAPD1
TBEINO INTCAPEO
TMRBE TBEOUT TB8OUT TMRBC INTTBE
TBEIN1 INTCAPE1
TBFINO INTCAPFO
TMRBF TBFOUT TB8OUT TMRBC INTTBF
TBFIN1 INTCAPF1
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11.3 Configuration

1.

TMPM362F10FG

11.3 Configuration

Each channel consists of a 16-bit up-counter, two 16-bit timer registers (double-buffered), two 16-bit capture reg-
isters, two comparators, a capture input control, a timer flip-flop and its associated control circuit.Timer operation

modes and the timer flip-flop are controlled by a register.
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Figure 11-1 TMRBXx Block Diagram (x= 0 to 2, 4 to F)
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11.4 Registers

TMPM362F10FG

11.4 Registers

11.4.1

Register list according to channel

The following table shows the register names and addresses of each channel.

Channel x Base Address
Channel 0 0x400D_0000
Channel 1 0x400D_0100
Channel 2 0x400D_0200
Channel 3 0x400D_0300
Channel 4 0x400D_0400
Channel 5 0x400D_0500
Channel 6 0x400D_0600
Channel 7 0x400D_0700
Channel 8 0x400D_0800
Channel 9 0x400D_0900
Channel A 0x400D_0A00
Channel B 0x400D_0B00
Channel C 0x400D_0C00
Channel D 0x400D_0DO00
Channel E 0x400D_0EO0
Channel F 0x400D_0F00

Register name (x=0 to F) Address (Base+)
Enable register TBxEN 0x0000
RUN register TBxRUN 0x0004
Control register TBxCR 0x0008
Mode register TBxMOD 0x000C
Flip-flop control register TBxFFCR 0x0010
Status register TBxST 0x0014
Interrupt mask register TBxIM 0x0018
Up counter capture register TBxUC 0x001C
Timer register 0 TBxRGO 0x0020
Timer register 1 TBxRG1 0x0024
Capture register 0 TBxCPO 0x0028
Capture register 1 TBxCP1 0x002C
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TMPM362F10FG

11.4.2 TBxEN (Enable register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol TBEN - - - - - - -
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 TBEN R/W TMRBXx operation
0: Disable
1: Enable
Specifies the TMRB operation. When the operation is disabled, no clock is supplied to the other registers
in the TMRB module. This can reduce power consumption. (This disables reading from and writing to the oth-
er registers except TBXEN register.)
To use the TMRB, enable the TMRB operation (set to "1") before programming each register in the TMRB
module. If the TMRB operation is executed and then disabled, the settings will be maintained in each register.
6-0 - R Read as "0".
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11.4 Registers TMPM362F10FG

11.4.3 TBxRUN (RUN register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - TBPRUN - TBRUN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as "0".
2 TBPRUN R/W Prescaler operation
0: Stop & clear
1: Count
1 - R Read as "0".
0 TBRUN R/W Count operation
0: Stop & clear
1: Count

Note:When the counter is stopped (<TBRUN>="0") and TBxUC<TBUCJ[15:0]> is read, the value which was cap-
tured when the counter was operated is read.
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TMPM362F10FG

11.4.4 TBxCR (Control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TBWBF - TBSYNC - 12TB - - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0"
7 TBWBF R/W Double buffer
0: Disable
1: Enable
6 - R/IW Write as "0".
5 TBSYNC R/W Synchronous mode switching
0: individual (unit of channel)
1: synchronous
4 - R Read as "0".
3 12TB R/W Operation at IDLE mode
0: Stop
1:Operation
2 - R Read as "0".
1-0 - R/IW Write as "0".
Note:Do not modify TBXCR during operating TMRB.
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11.4.5 TBxMOD (Mode register)

x=0to2,4toF
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - TBCP TBCPM TBCLE TBCLK
After reset 0 0 1 0 0 0 0 0
Bit Bit Symbol Type Function
31-7 - R Read as "0".
6 - R/W Write as "0".
5 TBCP Capture control by software
0: Capture by software
w 1: Don'’t care
When "0" is written, the capture register 0 (TBxCPO) takes count value.
Read as "1".
4-3 TBCPM[1:0] R/W Capture timing
00: Disable

01: TBxINOT TBxIN11

Takes count values into capture register 0 (TBXCPO) upon rising of TBxINO pin input.
Takes count values into capture register 1 (TBXCP1) upon rising of TBxIN1 pin input.
10: TBxINOT TBxINO|

Takes count values into capture register 0 (TBXxCPO) upon rising of TBxINO pin input.
Takes count values into capture register 1 (TBxCP1) upon falling of TBxINO pin input.
11: TBxOUTT TBxOUT|

Takes count values into capture register 0 (TBXCPO) upon rising of 16-bit timer match output (TBxOUT)
and into capture register 1 (TBxCP1) upon falling of TBxOUT.

(TMRB1 to 3: TB4OUT , TMRBS5 to 7: TBOOUT , TMRB9 to B: TBCOUT , TMRBD to F: TB8OUT)

2 TBCLE R/W Up-counter control

0: Disables clearing of the up-counter.
1: Enables clearing of the up-counter.
Clears and controls the up-counter.

When "0" is written, it disables clearing of the up-counter. When "1" is written, it clears up counter when
there is a match with Timer Regsiter1 (TBXxRG1).

1-0 TBCLK[1:0] R/W Selects the TMRBx source clock.
00: TBxINO pin input

01: @T1

10: @T4

11: ¢T16

Note: TMRBO, 3, 4, 8 and A does not have TBxINO input and TBxIN1 input.
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x=3
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - - TBCLE TBCLK
After reset 0 0 1 0 0 0 0 0
Bit Bit Symbol Type Function
31-7 - R Read as "0".
6 - R/W Write as "0".
5 - w Write as "1".
4-3 - R/IW Write as "00".
2 TBCLE R/W Up-counter control
0: Disables clearing of the up-counter.
1: Enables clearing of the up-counter.
Clears and controls the up-counter.
When "0" is written, it disables clearing of the up-counter. When "1" is written, it clears up counter when
there is a match with Timer Regsiter1 (TBxRG1).
1-0 TBCLK[1:0] R/W Selects the TMRBXx source clock.
00: SCLKS3 pin input
01: @T1
10: T4
11: ¢T16
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11.4.6 TBxFFCR (Flip-flop control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - TBC1T1 TBCOT1 TBE1T1 TBEOT1 TBFFOC
After reset 1 1 0 0 0 0 1 1

Bit Bit Symbol Type Function

31-8 - R Read as "0".

7-6 - R Read as "1".

5 TBC1T1 R/W TBxFFO reverse trigger when the up-counter value is taken into the TBxCP1.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when the up-counter value is taken into the Capture register 1
(TBXCP1).

4 TBCOT1 R/W TBxFFO reverse trigger when the up-counter value is taken into the TBxCPO.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when the up-counter value is taken into the Capture register 0
(TBxCPO).

3 TBE1T1 R/W TBxFFO reverse trigger when the up-counter value is matched with TBxRG1.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when the up-counter value is matched with the Timer register 1
(TBXRG1).

2 TBEOT1 R/W TBxFFO reverse trigger when the up-counter value is matched with TBxRGO.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when an up-counter value is matched with the Timer register 0
(TBXRGO).

1-0 TBFFOC[1:0] R/W TBxFFO control
00: Invert
Reverses the value of TBxFFO (reverse by using software).
01: Set
Sets TBxFFO to "1".
10: Clear
Clears TBxFFO to "0".
11: Don't care
* This is always read as "11".

Note:Do not modify TBxFFCR during operating TMRB.
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11.4.7 TBxST (Status register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - INTTBOF INTTB1 INTTBO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as "0".
2 INTTBOF R Overflow flag
0:No overflow occurs
1:Overflow occurs
When an up-counter is overflow, "1" is set.
1 INTTB1 R Match flag (TBxRG1)
0:No detection of a mach
1:Detects a match with TBXxRG1
When a match with the timer register 1 (TBxRG1) is detected, "1" is set.
0 INTTBO R Match flag (TBXxRGO)
0:No match is detected
1:Detects a match with TBXRGO
When a match with the timer register 0 (TBXRGO) is detected, "1" is set.

Note 1: The factors only which is not masked by TBxIM output interrupt request to the CPU. Even if the mask setting is
done, the flag is set.

Note 2: The flag is cleared by reading the TBxST register.To clear the flag, TBxST register should be read.
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11.4.8 TBxIM (Interrupt mask register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - TBIMOF TBIM1 TBIMO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as "0".
2 TBIMOF R/W Overflow interrupt mask
0:Disable
1:Enable
Sets the up-counter overflow interrupt to disable or enable.
1 TBIM1 R/W Match interrupt mask (TBxRG1)
0:Disable
1:Enable
Sets the match interrupt mask with the Timer register 1 (TBxRG1) to enable or disable.
0 TBIMO R/W Match interrupt mask (TBxRGO)
0:Disable
1:Enable
Sets the match interrupt mask with the Timer register 0 (TBXxRGO) to enable or disable.

Note:Even if TBxIM setting is done, TBxST is set.
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11.4.9 TBxUC (Up counter capture register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol TBUC
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TBUC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-0 TBUCI15:0] R Captures a value by reading up-counter out.
If TBXUC is read, current up-counter value can be captured.

Note:When the counter is operated and TBxUC is read, the value of the up counter is captured and read.
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11.4.10 TBxRGO (Timer register 0)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol TBRGO
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TBRGO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-0 TBRGO[15:0] R/W Sets a value comparing to the up-counter.

11.4.11  TBxRG1 (Timer register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol TBRG1
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TBRG1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-0 TBRG1[15:0] R/W Sets a value comparing to the up-counter.
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11.4.12 TBxCPO (Capture register 0)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol TBCPO
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol TBCPO
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-0 TBCPO[15:0] R A value captured from the up-counter is read.

11.4.13 TBxCP1 (Capture register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol TBCP1
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol TBCP1
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-0 TBCP1[15:0] R A value captured from the up-counter is read.
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11.5 Description of Operations for Each Circuit

The channels operate in the same way, except for the differences in their specifications as shown in Table 11-1.

11.5.1 Prescaler

There is a 4-bit prescaler to generate the source clock for up-counter UC.

The prescaler input clock ¢TO is fs, fperiph/1, fperiph/2, fperiph/4, fperiph/8, fperiph/16 or fperiph/32 selec-

ted by CGSYSCR<FPSEL1> in the CG. The peripheral clock, fperiph, is either fgear, a clock selected by
CGSYSCR<FPSELO> in the CG, or fc, which is a clock before it is divided by the clock gear.

The operation or the stoppage of a prescaler is set with TBXRUN<TBPRUN> where writing "1" starts count-

ing and writing "0" clears and stops counting. Below tables show prescaler output clock resolutions.

Table 11-2 Prescaler Output Clock Resolutions (fc = 64MHz, fs = 32.768kHz)

Select 9TO Select peripheral Select gear clock Select prescaler Prescaler output clock function
clock clock
CGSYSCR CGSYSCR CGSYSCR CGSYSCR
<FPSEL1> <GEAR[2:0]> oT1 oT4 9T16
<FPSELO> ’ <PRCK]J2:0]>
000 (fperiph/1) fc/2' (0.0312 ps) fc/2® (0.125 ps) fc/25 (0.5 ps)
001 (fperiph/2) fc/22 (0.0625 ps) fc/2* (0.25 ps) fc/28 (1.0 ps)
010 (fperiph/4) fc/2® (0.125 ps) fc/25 (0.5 ps) fc/27 (2.0 ps)
000 (fc)
011 (fperiph/8) fc/24 (0.25 ps) fc/2% (1.0 ps) fc/28 (4.0 ps)
100 (fperiph/16) fc/25 (0.5 ps) fc/27 (2.0 ps) fc/2° (8.0 ps)
101 (fperiph/32) fc/2% (1.0 ps) fc/28 (4.0 ps) fc/2™ (16.0 ps)
000 (fperiph/1) fc/2? (0.0625 ps) fc/2* (0.25 ps) fc/28 (1.0 ps)
001 (fperiph/2) fc/2® (0.125 ps) fc/25 (0.5 ps) fc/27 (2.0 ps)
010 (fperiph/4) fc/24 (0.25 ps) fc/2% (1.0 ps) fc/28 (4.0 ps)
100 (fc/2)
011 (fperiph/8) fc/25 (0.5 ps) fc/27 (2.0 ps) fc/2° (8.0 ps)
100 (fperiph/16) fc/28 (1.0 ps) fc/28 (4.0 ps) fc/210 (16.0 ps)
101 (fperiph/32) fc/27 (2.0 ps) fc/2° (8.0 us) fc/21 (32.0 ps)
0 0 (fgear)
000 (fperiph/1) fc/2® (0.125 ps) fc/2% (0.5 ps) fc/27 (2.0 ps)
001 (fperiph/2) fc/2* (0.25 ps) fc/28 (1.0 ps) fc/28 (4.0 ps)
010 (fperiph/4) fc/25 (0.5 ps) fc/27 (2.0 ps) fc/2° (8.0 ps)
101 (fc/4)
011 (fperiph/8) fc/2% (1.0 ps) fc/28 (4.0 ps) fc/2™° (16.0 ps)
100 (fperiph/16) fc/2” (2.0 ps) fc/2° (8.0 ps) fc/2' (32.0 ps)
101 (fperiph/32) fc/28 (4.0 ps) fc/21° (16.0 ps) fc/212 (64.0 ps)
000 (fperiph/1) fc/2* (0.25 ps) fc/28 (1.0 ps) fc/28 (4.0 ps)
001 (fperiph/2) fc/25 (0.5 ps) fc/27 (2.0 ps) fc/2° (8.0 ps)
010 (fperiph/4) fc/28 (1.0 ps) fc/28 (4.0 ps) fc/2'0 (16.0 ps)
110 (fc/8)
011 (fperiph/8) fc/27 (2.0 ps) fc/2° (8.0 ps) fc/2' (32.0 ps)
100 (fperiph/16) fc/28 (4.0 ps) fc/2'0 (16.0 ps) fc/2'2 (64.0 ps)
101 (fperiph/32) fc/2° (8.0 ps) fc/2' (32.0 ps) fc/2™® (128.8 ps)

2013/5/31

Page 354




TOSHIBA

TMPM362F10FG

Table 11-2 Prescaler Output Clock Resolutions (fc = 64MHz, fs = 32.768kHz)

Select @T0 Select peripheral Select gear clock Select prescaler Prescaler output clock function
clock clock
CGSYSCR CGSYSCR CGSYSCR CGSYSCR oT1 oT4 oT16
<FPSEL1> <FPSELO> <GEAR[2:0]> <PRCK[2:0]>
000 (fperiph/1) fc/2' (0.0312 pis) fc/23 (0.125 ps) fc/25 (0.5 pis)
001 (fperiph/2) fc/22 (0.0625 ps) fc/24 (0.25 ps) fc/2% (1.0 ps)
010 (fperiph/4) fc/2° (0.125 ps) fc/25 (0.5 ps) fc/27 (2.0 ps)
000 (fc)
011 (fperiph/8) fc/2* (0.25 ps) fc/28 (1.0 ps) fc/28 (4.0 ps)
100 (fperiph/16) fc/25 (0.5 ps) fc/27 (2.0 ps) fc/2° (8.0 ps)
101 (fperiph/32) fc/28 (1.0 ps) fc/28 (4.0 ps) fc/2'0 (16.0 ps)
000 (fperiph/1) = fc/2® (0.125 ps) fc/25 (0.5 ps)
001 (fperiph/2) fc/2? (0.0625 ps) fc/2* (0.25 ps) fc/28 (1.0 ps)
010 (fperiph/4) fc/2® (0.125 ps) fc/25 (0.5 ps) fc/27 (2.0 ps)
100 (fc/2)
011 (fperiph/8) fc/24 (0.25 ps) fc/2% (1.0 ps) fc/28 (4.0 ps)
100 (fperiph/16) fc/25 (0.5 ps) fc/27 (2.0 ps) fc/2° (8.0 ps)
101 (fperiph/32) fc/28 (1.0 ps) fc/28 (4.0 ps) fc/210 (16.0 ps)
0 1 (fc)
000 (fperiph/1) - fc/2% (0.125 ps) fc/2° (0.5 ps)
001 (fperiph/2) = fc/24 (0.25 ps) fc/2% (1.0 ps)
010 (fperiph/4) fc/2% (0.125 ps