TOSHIBA

32 Bit RISC Microcontroller
TX03 Series

TMPM333FDFG/FYFG/FWFG

TOSHIBA CORPORATION



© 2010 TOSHIBA CORPORATION
All Rights Reserved




To s H I BA TMPM333FDFG/FYFG/FWFG

B s s e s s e s s s s e s s s i e s S s s s e s S e e s e e e e e e T e e e

ARM, ARM Powered, AMBA, ADK, ARM9TDMI, TDMI, PrimeCell, RealView, Thumb, Cortex, Coresight,
ARM9, ARM926EJ-S, Embedded Trace Macrocell, ETM, AHB, APB, and KEIL are registered trademarks
or trademarks of ARM Limited in the EU and other countries.

B S s e e s e s s s R s o S s e s S e e e s e e e e e T e e e

ARM




TMPM333FDFG/FYFG/IFWFG

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 functions.
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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<MODEJ[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 TMPM333FDFG/FYFG/FWFG
TMPM333FDFG/FYFG/FWFG

The TMPM333FDFG/FYFG/FWEFG is a 32-bit RISC microprocessor series with an ARM Cortex™-M3 micro-
processor core.

ROM
Product Name RAM Package
(FLASH)
TMPM333FDFG 512 Kbyte 32 Kbyte
TMPM333FYFG 256 Kbyte 16 Kbyte LQFP100-P-1414-0.50H
TMPM333FWFG 128 Kbyte 8 Kbyte

Features of the TMPM333FDFG/FYFG/FWEFG 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]

* A 32-bit multiplication (32x32=32 bit) can be executed with one clock.

+ 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

Product name On cgi(;))“IZIash On chip RAM
TMPM333FDFG 512 Kbyte 32 Kbyte
TMPM333FYFG 256 Kbyte 16 Kbyte
TMPM333FWFG 128 Kbyte 8 Kbyte

3. 16-bit timer (TMRB): 10 channels
16-bit interval timer mode
16-bit event counter mode
16-bit PPG output
Input capture function

4. Real time clock (RTC): 1 channel
Clock (hour, minute and second)

Calendar (month, week, date and leap year)
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1.1 Features TMPM333FDFG/FYFG/FWFG

Time correction + or — 30seconds (by software)
Alarm (Alarm output)
Alarm interrupt

5. Watchdog timer (WDT): 1 channel
Watchdog timer (WDT) generates a reset or a non-maskable interrupt (NMI).

6. General-purpose serial interface (SIO/UART): 3 channels
Either UART mode or synchronous mode can be selected (4byte FIFO equipped)

7. Serial bus interface (I2C/SIO): 3channels
Either I2C bus mode or synchronous mode can be selected.
8. 10-bit AD converter (ADC): 12 channels
Start by an internal timer trigger
Fixed channel/scan mode
Single/repeat mode

AD monitoring 2ch
Conversion speed 1.15usec. (@fsys = 40MHz)

9. Interrupt source
Internal: 38 factors...The order of precedence can be set over 7 levels
(except the watchdog timer interrupt).
External: 8 factors...The order of precedence can be set over 7 levels.
10. Non-maskable interrupt (NMI)
Non-maskable interrupt (NMI) is generated by a watchdog timer or a NMI pin.
11. Input/ output ports (PORT): 78 pins

12. Standby mode
Standby modes: IDLE, SLOW, SLEEP, STOP
Sub clock operation(32.768kHz):SLOW, SLEEP

13. Clock generator (CG)

On-chip PLL (quadrupled)

Clock gear function: The high-speed clock can be divided into 1/1, 1/2, 1/4 or 1/8.
14. Endian

Little endian
15. Maximum operating frequency: 40 MHz
16. Operating voltage range

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

17. Temperature range
-20 to 85 degrees (except during Flash writing/ erasing)
0 to 70 degrees (during Flash writing/ erasing)
18. Package
LQFP100-P-1414-0.50H (14mm X% 14mm, 0.5mm pitch)

Page 2



To s H I BA TMPM333FDFG/FYFG/FWFG

1.2 Block Diagram

PN
«—> | |/F FLASH
Cortex-M3 1-Code.
CPU -
©
D-Code g > I/F RAM
5
Debug System [5
NVIC > I/F BOOTROM
NS
Bus Bridge
AN
CG —> (> PORT A~K
SIO/UART (3ch) —> |—> TMRB (10ch)
o
I2C/SIO (3ch) > |—> WDT
«—> RTC
> ADC (12ch)
N

Figure 1-1 TMPM333FDFG/FYFG/FWFGBIlock Diagram
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1.3 Pin Layout (Top view)

TMPM333FDFG/FYFG/FWFG

1.3 Pin Layout (Top view)

Figure 1-2 shows the pin layout of TMPM333FDFG/FYFG/FWFG.

11 DVSS
111 DVDD3

1 X1
11 X2
11 PA7

T PA6/TRACEDATA3
T PAS/TRACEDATA2
T PA4/TRACEDATAL

11 PA2/TRACECLK
1 DVSS

T DVDD3

T PB1/TDI

T PJ7/INT7

T TEST3

T PAL/TCK/SWCLK
111 PBO/TDO/SWV
T PI5/TB50UT
1T PI4/TB4OUT

11 PF3

T PK1/SCOUT/ALARM

70 111 PJO/INTO

75 111 RVSS

RVDD3

XT1 ]

XT2

TB4INO/PI6 [T

NMI

MODE [T

RESET |
TBA4INL/PI7 C
TB3INO/PH6 [T
TB3INL/PH7
INT2/PJ2 ]
INT3/PJ3 ]
TB6OUT/PJ4 ]

PE3

TEST4 ]

AINO/PCO [T
AIN1/PC1 [T
AIN2/PC2 [
AIN3/PC3 [T
TBSINO/AIN4/PDO [T
TB5IN1/AIN5/PD1 [T
TB6INO/AING/PD2 [T
TB6IN1/AIN7/PD3 [T
AIN8/PD4 [T
AIN9/PD5 [TT—| 1

@

o

65 [T1T1 PA3/TRACEDATAO
60 [T PB2/TRST
55 [1T11 PAO/TMS/SWDIO

TMPM333FDFG
TMPM333FYFG
TMPM333FWFG

Top View

a
o

45

40

35

30

AVDD3 01 5
INT4/PG3 01

AIN10/PD6 0T 1
AIN11/PD7 O
AVSS 01
VREFH 0T
TB9OUT/PK2 1]

TB70OUT/PJ5 1

DVSS 01—
DVDD3 1]

TEST2 O
SDA2/S02/PG4 11 15

TEST1 O

INT5/PF7 O
TXDO/PEO [OI1—] 20

RXDO/PE1 01—

SCK2/PG6 1]
CTSO0/SCLKO/PE2 01T

TB2IN1/PH5 01— 10

TB2INO/PH4 01T
TB8OUT/PG7 1
SCL2/SI2/PG5 o1

RXD1/PE5 o1

TXD1/PE4 01—
CTS1/SCLK1/PE6 01 25

11 PKO

T PJ1/INT1

T PI3/TB3OUT
11 PB7

T PF6/SCK1
[0 PF5/SI1/SCL1
111 PF4/SO1/SDA1
111 PB6

111 PI2/TB20OUT
11 PB5

11T PI1/TB1OUT
111 PJ6/INT6

[TT1 PIO/TBOOUT
111 PB4

[T PH3/TB1IN1
11 PF2/SCLK2/CTS2
111 PF1/RXD2
111 PFO/TXD2
[TT1 PH2/TB1INO
[T PH1/TBOIN1
[TT1 PHO/TBOINO/BOOT
11 PB3

111 PG2/SCKO
111 PG1/SI0/SCLO
[TT1 PGO/SO0/SDAO

Figure 1-2 Pin Layout (LQFP100)
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To s H I BA TMPM333FDFG/FYFG/FWFG

1.4 Pin names and Functions

Table 1-1 and Table 1-2 sort the input and output pins of the TMPM333FDFG/FYFG/FWFG by pin or port. Each
table includes alternate pin names and functions for multi-function pins.

1.4.1 Sorted by Pin

Table 1-1 Pin Names and Functions Sorted by Pin (1/6)

Pin ) Input/ .
Type No. Pin Name Output Function
. PD6 | Input port
Function 1
AIN10 | Analog input
PD7 | Input port
Function 2 putp
AIN11 | Analog input
AD converter: GND pin (0V)
PS 3 AVSS . .
(note) AVSS must be connected to GND even if the A/D converter is not used.
Supplying the AD converter with a reference power supply.
PS 4 VREFH PPYINg P pp-y .
(note) VREFH must be connected to power supply even if A/D converter is not used.
Supplying the AD converter with a power supply.
PS 5 AVDD3 ppYIng P i . .
(note) AVDD must be connected to power supply even if A/D converter is not used.
. PG3 110 1/0 port
Function 6 ) .
INT4 | External interrupt pin
. PK2 110 1/0 port
Function 7 .
TBOOUT O Timer B output
. PJ5 110 1/0 port
Function 8 .
TB70UT (0] Timer B output
. PH4 /0 1/0 port
Function 9 ) . )
TB2INO | Inputting the timer B capture trigger
. PH5 110 1/0 port
Function 10 ) . .
TB2IN1 | Inputting the timer B capture trigger
. PG7 110 1/0 port
Function 1 .
TB8OUT (6] Timer B output
TEST pin:
Test 12 TEST2 - )
(note) TEST pin must be left OPEN.
PS 13 DVSS - GND pin
PS 14 DVvDD3 - Power supply pin
1/0 port
. PG4 110 If the serial bus interface operates
Function 15 . .
SDA2/S02 /0 -in the 12C mode: data pin
-in the SIO mode: data pin
1/0 port
. PG5 110 If the serial bus interface operates
Function 16 X i
SCL2/S12 /0 -in the 12C mode: clock pin
-in the SIO mode: data pin
. PG6 110 1/0 port
Function 17 ) . . . . .
SCK2 /0 Inputting and outputting a clock if the serial bus interface operates in the SIO mode.
TEST pin:
Test 18 TEST1 - )
(note) TEST pin must be left OPEN.
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1.4 Pin names and Functions

TMPM333FDFG/FYFG/FWFG

Table 1-1 Pin Names and Functions Sorted by Pin (2/6)

Pin . Input/ .
Type No. Pin Name Output Function
. PF7 110 1/0 port
Function 19
INTS | External interrupt pin
. PEO 110 1/0 port
Function 20 . X
TXDO O Sending serial data
. PE1 1/0 1/0 port
Function 21 . X
RXDO | Receiving serial data
PE2 /0 1/0 port
Function 22 SCLKO 110 Serial clock input/ output
CTSO | Handshake input pin
. PE4 /0 1/0 port
Function 23
TXD1 (0] Sending serial data
. PE5 110 1/0 port
Function 24
RXD1 | Receiving serial data
PE6 110 1/0 port
Function 25 SCLK1 /10 Serial clock input/ output
CTS1 | Handshake input pin
1/0 port
. PGO 110 . .
Function 26 -in the 12C mode: data pin
SDA0/SO0 110 . .
-in the SIO mode: data pin
1/0O port
. PG1 110 . .
Function 27 -in the 12C mode: clock pin
SCLO/SI0 110 . .
-in the SIO mode: data pin
. PG2 110 1/0 port
Function 28 ) . . . . .
SCKO0 /0 Inputting and outputting a clock if the serial bus interface operates in the SIO mode.
Function 29 PB3 /0 1/O port
PHO 110 1/0 port
Function/ 30 TBOINO | Inputting the timer B capture trigger
Control BOOT I Setting a single boot mode:
(note) This pin goes into single boot mode by sampling "Low" at the rise of a RESET signal.
. PH1 110 1/0 port
Function 31 . . .
TBOIN1 | Inputting the timer B capture trigger
. PH2 1/0 1/0 port
Function 32 ) . .
TB1INO | Inputting the timer B capture trigger
. PFO /0 1/0 port
Function 33
TXD2 (0] Sending serial data
. PF1 110 1/0 port
Function 34
RXD2 | Receiving serial data
PF2 110 1/0 port
Function 35 SCLK2 /0 Serial clock input/ output
CTS2 | Handshake input pin
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To s H I BA TMPM333FDFG/FYFG/FWFG

Table 1-1 Pin Names and Functions Sorted by Pin (3/6)

Pin . Input/ .
Type No. Pin Name Output Function
. PH3 /0 1/0 port
Function 36 ) . .
TB1IN1 | Inputting the timer B capture trigger
Function 37 PB4 /0 1/0O port
. PIO 110 1/0 port
Function 38 .
TBOOUT (0] Timer B output
. PJ6 /0 1/0 port
Function 39 ) ’
INT6 | External interrupt pin
. PI1 l[e} 1/0 port
Function 40 .
TB1OUT O Timer B output
Function 41 PB5 I/0 1/0 port
. PI2 /0 1/0 port
Function 42
TB20OUT o Timer B output
Function 43 PB6 110 1/0 port
1/0 port
. PF4 /0 . .
Function 44 -in the 12C mode: data pin
SDA1/SO1 /0 . .
-in the SIO mode: data pin
1/0 port
PF5 110
Function 45 -in the 12C mode: clock pin
SCL1/sI1 /0 . .
-in the SIO mode: data pin
. PF6 /0 1/0 port
Function 46 ) . . . ) .
SCK1 110 Inputting and outputting a clock if the serial bus interface operates in the SIO mode.
Function 47 PB7 /0 1/0O port
. PI3 110 1/0 port
Function 48 .
TB30OUT (0] Timer B output
. PJ1 /0 1/0 port
Function 49
INT1 | External interrupt pin
. 1/0O port
Function 50 PKO /0 .
(note) Nch open drain port.
PK1 110 1/0 port
Function 51 SCOuUT (6] System clock output
ALARM O Alarm output
. Pl4 110 1/0 port
Function 52 .
TB4OUT (6] Timer B output
. PI5 I/0 1/0 port
Function 53
TB50UT O Timer B output
Function/ 54 PBO /0 1/0 port
Debug TDO/SWV o Debug pin
Function/ 55 PAO /0 1/0 port
Debug TMS/SWDIO /0 Debug pin
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1.4 Pin names and Functions

TMPM333FDFG/FYFG/FWFG

Table 1-1 Pin Names and Functions Sorted by Pin (4/6)

Pin . Input/ .
Type No. Pin Name Output Function
Function/ 56 PA1 /0 1/0 port
Debug TCK/SWCLK | Debug pin
TEST pin:
Test 57 TEST3 - )
(note) TEST pin must be left OPEN.
. PJ7 110 1/0 port
Function 58 . .
INT7 | External interrupt pin
Function/ 59 PB1 /0 1/0 port
Debug TDI | Debug pin
Function/ 60 PB2 /0 1/0 port
Debug TRST | Debug pin
Function 61 PF3 I/0 1/0 port
PS 62 DVDD3 - Power supply pin
PS 63 DVSS - GND pin
Function/ 64 PA2 /0 1/0 port
Debug TRACECLK (0] Debug pin
Function/ 65 PA3 /0 1/0 port
Debug TRACEDATAO (0] Debug pin
Function/ 66 PA4 /10 1/0 port
Debug TRACEDATA1 (e} Debug pin
Function/ 67 PA5 110 1/0 port
Debug TRACEDATA2 (6] Debug pin
Function/ 68 PA6 I/0 1/0 port
Debug TRACEDATA3 (0] Debug pin
Function 69 PA7 /0 1/0O port
. PJO 110 1/0 port
Function 70 . .
INTO | External interrupt pin
PS 71 DVDD3 - Power supply pin
Clock 72 X2 (6] Connected to a high-speed oscillator.
PS 73 DVSS - GND pin
Clock 74 X1 Connected to a high-speed oscillator.
PS 75 RVSS - GND pin
PS 76 RVDD3 - Power supply pin
Clock 77 XT1 | Connected to a low-speed oscillator.
Clock 78 XT2 O Connected to a low-speed oscillator.
. PI6 110 1/0 port
Function 79 ) . .
TB4INO | Inputting the timer B capture trigger
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To s H I BA TMPM333FDFG/FYFG/FWFG

Table 1-1 Pin Names and Functions Sorted by Pin (5/6)

Pin . Input/ .
Type No. Pin Name Output Function
. — Non-maskable interrupt
Function 80 NMI . L .
(note) With a noise filter (about 30ns (typical value))
Mode pin:
Control 81 MODE .
(note) MODE pin must be connected to GND.
. — Reset input pin
Function 82 RESET i o X
(note) With a pull-up and a noise filter (about 30ns (typical value))
. PI7 /0 1/0 port
Function 83
TB4IN1 | Inputting the timer B capture trigger
. PH6 110 1/0 port
Function 84
TB3INO | Inputting the timer B capture trigger
. PH7 /0 1/0 port
Function 85 . . .
TB3IN1 | Inputting the timer B capture trigger
. PJ2 110 1/0 port
Function 86 . .
INT2 | External interrupt pin
. PJ3 /0 1/0 port
Function 87 ) )
INT3 | External interrupt pin
. PJ4 110 1/0 port
Function 88 )
TB60OUT O Timer B output
Function 89 PE3 1/0 1/0 port
TEST pin:
Test 90 TEST4 - )
(note) TEST pin must be left OPEN.
. PCO | Input port
Function 91
AINO | Analog input
. PC1 | Input port
Function 92 .
AIN1 | Analog input
. PC2 | Input port
Function 93
AIN2 | Analog input
. PC3 | Input port
Function 94 .
AIN3 | Analog input
PDO | Input port
Function 95 AIN4 | Analog input
TB5INO | Inputting the timer B capture trigger
PD1 | Input port
Function 96 AIN5 | Analog input
TB5IN1 | Inputting the timer B capture trigger
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1.4 Pin names and Functions

TMPM333FDFG/FYFG/FWFG

Table 1-1 Pin Names and Functions Sorted by Pin (6/6)

Pin . Input/ .
Type No. Pin Name Output Function
PD2 | Input port
Function 97 AING | Analog input
TB6INO | Inputting the timer B capture trigger
PD3 | Input port
Function 98 AIN7 | Analog input
TB6IN1 | Inputting the timer B capture trigger
. PD4 | Input port
Function 99 .
AIN8 | Analog input
. PD5 | Input port
Function 100 .
AIN9 | Analog input
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TOSHIBA

TMPM333FDFG/FYFG/FWFG

1.4.2 Sorted by Port

Table 1-2 Pin Names and Functions Sorted by Port (1/5)

Pin . Input/ .
PORT Type No. Pin Name Output Function
Function/ PAO 110 1/0 port
PORT A 55
Debug TMS/SWDIO /10 Debug pin
Function/ PA1 110 1/0 port
PORT A 56 .
Debug TCK/SWCLK | Debug pin
Function/ PA2 110 1/0 port
PORT A 64 .
Debug TRACECLK (0] Debug pin
Function/ PA3 110 1/0 port
PORT A 65
Debug TRACEDATAO (0] Debug pin
Function/ PA4 110 1/0 port
PORT A 66 .
Debug TRACEDATA1 (0] Debug pin
Function/ PA5 110 1/0 port
PORT A 67 .
Debug TRACEDATA2 (0] Debug pin
Function/ PA6 110 1/0 port
PORT A 68
Debug TRACEDATA3 0} Debug pin
PORT A Function 69 PA7 lfe} 1/0 port
Function/ PBO 110 1/0 port
PORT B 54 .
Debug TDO/SWV (0] Debug pin
Function/ PB1 110 1/0 port
PORT B 59 .
Debug TDI [ Debug pin
Function/ PB2 110 1/0 port
PORT B 60 R
Debug TRST | Debug pin
PORT B Function 29 PB3 110 1/0 port
PORT B Function 37 PB4 110 1/0 port
PORT B Function 41 PB5 [lfe} 1/O port
PORT B Function 43 PB6 110 1/0 port
PORT B Function 47 PB7 110 1/0 port
. PCO | Input port
PORT C Function 91 .
AINO | Analog input
. PC1 [ Input port
PORT C Function 92
AIN1 | Analog input
. PC2 | Input port
PORT C Function 93 .
AIN2 | Analog input
. PC3 | Input port
PORT C Function 94 ]
AIN3 | Analog input
PDO | Input port
PORT D Function 95 AIN4 | Analog input
TB5INO | Inputting the timer B capture trigger
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1.4 Pin names and Functions

TMPM333FDFG/FYFG/FWFG

Table 1-2 Pin Names and Functions Sorted by Port (2/5)

Pin . Input/ .
PORT Type No. Pin Name Output Function
PD1 | Input port
PORT D Function 96 AIN5S | Analog input
TBS5IN1 | Inputting the timer B capture trigger
PD2 | Input port
PORT D Function 97 AING | Analog input
TB6INO | Inputting the timer B capture trigger
PD3 | Input port
PORT D Function 98 AIN7 | Analog input
TB6IN1 | Inputting the timer B capture trigger
. PD4 | Input port
PORT D Function 929 )
AIN8 | Analog input
. PD5 | Input port
PORT D Function 100 .
AIN9 | Analog input
. PD6 | Input port
PORT D Function 1
AIN10 [ Analog input
. PD7 | Input port
PORT D Function 2
AIN11 | Analog input
. PEO 110 1/0 port
PORTE Function 20 . .
TXDO (0] Sending serial data
. PE1 110 1/0 port
PORT E Function 21 . .
RXDO | Receiving serial data
PE2 110 1/0 port
PORT E Function 22 SCLKO 110 Serial clock input/ output
CTSO | Handshake input pin
PORT E Function 89 PE3 /0 1/O port
. PE4 110 1/0 port
PORTE Function 23 . .
TXD1 (0] Sending serial data
. PE5 /10 1/0 port
PORT E Function 24 . .
RXD1 | Receiving serial data
PE6 lfe} 1/O port
PORTE Function 25 SCLK1 110 Serial clock input/ output
CTS1 | Handshake input pin
. PFO lfe} 1/0 port
PORT F Function 33
TXD2 (0] Sending serial data
. PF1 110 1/0 port
PORT F Function 34 . .
RXD2 | Receiving serial data
PF2 110 1/0 port
PORT F Function 35 SCLK2 110 Serial clock input/ output
CTS2 | Handshake input pin
PORT F Function 61 PF3 110 1/0 port
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Table 1-2 Pin Names and Functions Sorted by Port (3/5)

Pin . Input/ .
PORT Type No. Pin Name Output Function
1/0 port
PF4 110
PORT F Function 44 -in the 12C mode: data pin
SDA1/SO1 lfe}
-in the SIO mode: data pin
1/0 port
PF5 110
PORT F Function 45 -in the 12C mode: clock pin
SCL1/SI1 110 ) )
-in the SIO mode: data pin
PF6 110 1/O port
PORT F Function 46 . . . . . .
SCK1 110 Inputting and outputting a clock if the serial bus interface operates in the SIO mode.
. PF7 110 1/0 port
PORT F Function 19 . .
INTS | External interrupt pin
1/0 port
. PGO 110 ) )
PORT G Function 26 -in the 12C mode: data pin
SDA0/SO0 lfe} ) )
-in the SIO mode: data pin
1/0 port
PG1 110
PORT G Function 27 -in the 12C mode: clock pin
SCLO/SI0 lfe} ) )
-in the SIO mode: data pin
. PG2 110 1/0 port
PORT G Function 28 ) . ) . . )
SCKO 110 Inputting and outputting a clock if the serial bus interface operates in the SIO mode.
. PG3 lfe} 1/0 port
PORT G Function 6 ’ )
INT4 | External interrupt pin
1/0 port
. PG4 110 If the serial bus interface operates
PORT G Function 15 . )
SDA2/S02 110 -in the 12C mode: data pin
-in the SIO mode: data pin
1/0 port
. PG5 110 If the serial bus interface operates
PORT G Function 16 . .
SCL2/S12 110 -in the 12C mode: clock pin
-in the SIO mode: data pin
. PG6 110 1/O port
PORT G Function 17 ) . . ) ’ .
SCK2 110 Inputting and outputting a clock if the serial bus interface operates in the SIO mode.
. PG7 110 1/0 port
PORT G Function 11 .
TB8OUT (0] Timer B output
PHO /10 1/0 port
i TBOINO | Inputting the timer B capture trigger
PORT H Function/ 30 p . 9 . p 99
Control BOOT | Setting a single boot mode:
This pin goes into single boot mode by sampling "Low" at the rise of a RESET signal.
. PH1 110 1/0 port
PORT H Function 31 K . X
TBOIN1 | Inputting the timer B capture trigger
. PH2 110 1/0 port
PORTH Function 32 ) ) .
TB1INO | Inputting the timer B capture trigger
. PH3 110 1/O port
PORTH Function 36 ) ) .
TB1IN1 | Inputting the timer B capture trigger
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1.4 Pin names and Functions

TMPM333FDFG/FYFG/FWFG

Table 1-2 Pin Names and Functions Sorted by Port (4/5)

Pin . Input/ .
PORT Type No. Pin Name Output Function
. PH4 /0 1/0 port
PORTH Function 9
TB2INO | Inputting the timer B capture trigger
. PH5 110 1/0 port
PORTH Function 10 . . .
TB2IN1 | Inputting the timer B capture trigger
. PH6 110 1/0 port
PORT H Function 84 . . X
TB3INO | Inputting the timer B capture trigger
. PH7 110 1/0 port
PORTH Function 85
TB3IN1 | Inputting the timer B capture trigger
. PIO 110 1/0 port
PORT | Function 38
TBOOUT (0] Timer B output
. PI1 110 1/0 port
PORT | Function 40 .
TB1OUT (0] Timer B output
. P12 /10 1/0 port
PORT | Function 42 .
TB20OUT (0] Timer B output
. PI3 110 1/0 port
PORT | Function 48
TB30OUT (0] Timer B output
. P14 110 1/0 port
PORT | Function 52
TB4OUT (0] Timer B output
. PI5 110 1/0 port
PORT | Function 53 .
TB50UT (0] Timer B output
. P16 lfe} 1/0 port
PORT | Function 79 ] ) .
TB4INO | Inputting the timer B capture trigger
. PI7 lfe} 1/0 port
PORT | Function 83 ) ) .
TB4IN1 | Inputting the timer B capture trigger
. PJO 110 1/0 port
PORT J Function 70 . .
INTO | External interrupt pin
. PJ1 110 1/0 port
PORT J Function 49 . i
INT1 | External interrupt pin
. PJ2 110 1/0 port
PORT J Function 86
INT2 | External interrupt pin
. PJ3 lfe} 1/0 port
PORT J Function 87
INT3 | External interrupt pin
. PJ4 110 1/0 port
PORT J Function 88 .
TB6OUT (0] Timer B output
. PJ5 /10 1/0 port
PORT J Function 8 .
TB70UT (0] Timer B output
. PJ6 110 1/0 port
PORT J Function 39 . )
INT6 | External interrupt pin
. PJ7 110 1/O port
PORT J Function 58 ’ .
INT7 | External interrupt pin
. 1/0 port
PORT K Function 50 PKO 110 .
(note) Nch open drain port.
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Table 1-2 Pin Names and Functions Sorted by Port (5/5)

Pin . Input/ .
PORT Type No. Pin Name Output Function
PK1 /0 1/0 port
PORT K Function 51 SCOUT (0] System clock output
ALARM (0] Alarm output
. PK2 lfe} 1/0 port
PORT K Function 7 )
TBOOUT (0] Timer B output
. - Reset input pin
- Function 82 RESET | . o .
(note) With a pull-up and a noise filter (about 30ns (typical value))
i — Non-maskable interrupt
- Function 80 NMI | . L .
(note) With a noise filter (about 30ns (typical value))
Mode pin:
- Control 81 MODE | .
(note) MODE pin must be connected to GND.
- Clock 72 X2 (0] Connected to a high-speed oscillator.
- Clock 74 X1 [ Connected to a high-speed oscillator.
- Clock 77 XT1 | Connected to a low-speed oscillator.
- Clock 78 XT2 (0] Connected to a low-speed oscillator.
TEST pin:
- Test 12 TEST2 - )
(note) TEST pin must be left OPEN.
TEST pin:
- Test 18 TEST1 - .
(note) TEST pin must be left OPEN.
TEST pin:
- Test 57 TEST3 - .
(note) TEST pin must be left OPEN.
TEST pin:
- Test 90 TEST4 - .
(note) TEST pin must be left OPEN.
AD converter: GND pin (0V)
- PS 3 AVSS | . )
(note) AVSS must be connected to GND even if the A/D converter is not used.
Supplying the AD converter with a reference power supply.
- PS 4 VREFH | PPYINg P pp.y .
(note) VREFH must be connected to power supply even if A/D converter is not used.
Supplying the AD converter with a power supply.
- PS 5 AVDD3 | PPyIng P PPy ) )
(note) AVDD must be connected to power supply even if A/D converter is not used.
- PS 13 DVSS - GND pin
- PS 14 DVDD3 - Power supply pin
- PS 62 DVDD3 - Power supply pin
- PS 63 DVSS - GND pin
- PS 71 DVDD3 - Power supply pin
- PS 73 DVSS - GND pin
- PS 75 RVSS - GND pin
- PS 76 RVDD3 - Power supply pin
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1.5 Pin Numbers and Power Supply Pins

TMPM333FDFG/FYFG/FWFG

1.5 Pin Numbers and Power Supply Pins

Table 1-3 Pin Numbers and Power Supplies

Power supply Voltage range Pin No. Pin name
PA,PB,PE,PF,PG,PH,PI,PJ,PK,X1,X2,XT1,
DVDD3 14,6271 XT2,RESET,NMI,MODE
AVDD3 2.7 to 3.6V 5 PC,PD
RVDD3 76 -
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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” issued
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 TMPM333FDFG/FYFG/FWFG.

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

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

Product Name Core Revision
TMPM333FDFG
r1p1-00rel0
TMPM333FYFG
TMPM333FWFG r1p1-01rel0

2.2 Configurable Options

The Cortex-M3 core has optional blocks. The optional blocks of the revision rlpl are ETM™ and MPU. The
following tables shows the configurable options in the TMPM333FDFG/FYFG/FWFG.

Configurable Options Implementation
MPU Not implementable
ETM Implementable

2.3 Exceptions/ Interruptions

Exceptions and interruptions are described in the following section.

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

TMPM333FDFG/FYFG/FWFG has 46 interrupt inputs. The number of interrupt inputs is reflected in <IN-
TLINESNUM][4:0]> bit of NVIC register. In this product, if read <INTLINESNUM][4:0]> bit, "0y00001" is read
out.

Page 17



2. Processor Core

2.3 Exceptions/ Interruptions TMPM333FDFG/FYFG/FWFG

23.2

233

234

2.3.5

2.3.6

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.

TMPM333FDFG/FYFG/FWFG has three priority level interrupt bits. The number of priority level interrupt
bits is used for assigning 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.

In the TMPM333FDFG/FYFG/FWFG, the clock that is input from X1 pin dividing by 32 is used as a count
clock for the Systic timer. SysTick calibration register can set a calibration value to measure 10ms. In this product,
when 8MHz is input to X1 pin, calibration value is set to 0x9C4 which can measure 10ms. Additionally, if this
value is read as "0" both of <NOREF> bit and <SKEW> bit, it indicates that external reference clock are available
and the calibration value is accurate as 10ms.

SYSRESETREQ

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

TMPM333FDFG/FYFG/FWFG provides the same operation when SYSRESETREQ signal are output.

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

LOCKUP

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

TMPM333FDFG/FYFG/FWFG does not use this signal. To return from LOCKUP status, it is necessary to
use non-maskable 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, TMPM333FDFG/FYFG/FWFG is not defined this function. If auxiliary fault status register is read,
always "0x0000_0000" is read out.
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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
instruction execution. If an event is input, the core returns from low-power consumption mode caused by WFE in-
struction.

TMPM333FDFG/FYFG/FWFG 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 signals and SLEEPDEEP signals.
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 Register
is set.

TMPM333FDFG/FYFG/FWFG does not use SLEEPDEEP signals so that <SLEEPDEEP> bit must not be set. And
also event signals are 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 TMPM333FDFG/FYFG/FWFG
does not use this function.
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2.6 Exclusive access TMPM333FDFG/FYFG/FWFG
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3. Debug Interface

3.1 Specification Overview

TMPM333FDFG/FYFG/FWFG contains the Serial Wire JTAG Debug Port (SWJ-DP) unit for interfacing with the
debugging tools and the Embedded Trace Macrocell™(ETM) unit for instruction trace output.Trace data is output to
the dedicated pins(TRACEDATA[3:0], SWV) for the debugging via the on-chip Trace Port Interface Unit (TPIU).

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

3.2 SWJ-DP

SWI-DP supports the Serial Wire Debug Port (SWDCK, SWDIO) and the JTAG Debug Port (TDI, TDO, TMS,
TCK, TRST).

3.3 ETM

ETM supports four data signal pins (TRACEDATA[3:0]), one clock signal pin (TRACECLK) and trace output
from SWV.
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3. Debug Interface
3.4 Pin Functions TMPM333FDFG/FYFG/FWFG

3.4 Pin Functions
The debug interface pins can also be used as general-purpose ports.

The PAO and PA1 pins are shared between the JTAG debug port function and the Serial Wire Debug Port function.
The PBO pin is shared between the JTAG debug port function and the SWYV trace output function.

Table 3-1 SWJ-DP,ETM Debug Functions

SWJ-DP gj:pta;:(le- JTAG Debug Function SW Debug Function
Pin Name Port Name 110 Explanation 1/0 Explanation
TMS / SWDIO PAO Input JTAG Test Mode Selection 1/0 Serial Wire Data Input/Output
TCK/SWCLK PA1 Input JTAG Test Check Input Serial Wire Clock
TDO / SWV PBO Output JTAG Test Data Output (Output)(Note) | (Serial Wire Viewer Output)
TDI PB1 Input JTAG Test Data Input - -
TRST PB2 Input JTAG Test RESET - -
TRACECLK PA2 Output TRACE Clock Output
TRACEDATAQ PA3 Output TRACE DATA Output0
TRACEDATA1 PA4 Output TRACE DATA Output1
TRACEDATA2 PA5 Output TRACE DATA Output2
TRACEDATA3 PAG6 Output TRACE DATA Output3

Note:When SWV function is enabled.

After reset, PAO, PA1, PBO, PB1 and PB2 pins are configured as debug port function pins. The functions of other
debug interface pins need to be programmed as required.

When using a low power consumption mode, take note of the following points.

Note 1: If PAO and PBO are configured as TMS/SWDIO and TDO/SWV, output continues to be enabled even in STOP mode
regardless of the setting of the CGSTBYCR<DRVE> bit.

Note 2: If PA1 is configured as a debug function pin, it prevents a low power consumption mode from being fully effective. Configure
PA1 to function as a general-purpose port if the debug function is not used.

Table 3-2 summarizes the debug interface pin and related port settings after reset.
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Table 3-2 Debug Interface Pins and Related Port Settings after Reset

Value of Related port settings after reset
Po-rt Name Debug Function Function Input Output Pull-up Pull-down
(Bit Name)
(PXFR) (PxIE) (PxCR) (PxPUP) (PxPDN)
PAO TMS/SWDIO 1 1 1 1 -
PA1 TCK/SWCLK 1 1 0 - 1
PBO TDO/SWV 1 0 1 0 -
PB1 TDI 1 1 0 1 -
PB2 TRST 1 1 0 1 -
PA2 TRACECLK 0 0 0 0 -
PA3 TRACEDATAOQ 0 0 0 0 -
PA4 TRACEDATA1 0 0 0 0 -
PA5 TRACEDATA2 0 0 0 0 -
PA6 TRACEDATA3 0 0 0 0 -
- : Don't care

3.5 Peripheral Functions in Halt Mode

When the Cortex-M3 core enters in the halt mode, the watchdog-timer (WDT) automatically stops. Other peripheral
functions continue to operate.

3.6 Reset Vector Break

TMPM333FDFG/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.
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3.7 Connection with a Debug Tool TMPM333FDFG/FYFG/FWFG

3.7 Connection with a Debug Tool

3.7.1

3.7.2

About connection with 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 con-
nected with external pull-up or pull-down, please pay attention to input level.

Important points of using debug interface pins used as general-purpose ports

TMPM333FDFG/FYFG/FWFG is prohibited from transmission with debug tools while reset caused by RE-
SET pin is effective. Therefor it cannot change to the debug mode.

The PAO, PA1, PBO, PB1 and PB2 ports are the debug interface pins after reset however if these pins are
changed to the general-purpose port immediately after reset, the control from the debug tools are not accepted
under some circumstances. When changing the settings, please pay attention to the status of debug interface pins.

Table 3-3 Table of using debug interface pins

Debug interface pins
TRST 01 TDO/ TCK/ TMS / TRACE TRACE
SWv SWCLK SWDIO | DATA[3:0] CLK
JTAG+SW (After reset) o o o o o x x
JTAG+SW (without TRST) x o o o o x x
JTAG+TRACE [o) [¢] o o o [¢] o
SW X X X o o X x
SW+SWV x x o o o x x
Debugging function disabled x x x x x x x

o : Enabled x : Disabled (Usable as general-purpose port)
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4.

4.1

Memory Map

Memory map

The memory maps for theTMPM333FDFG/FYFG/FWFG are based on the ARM Cortex-M3 processor core mem-
ory 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 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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4.1 Memory map TMPM333FDFG/FYFG/FWFG

4.1.1 Memory map of the TMPM333FDFG

Figure 4-1shows the memory map of the TMPM333FDFG.

OXFFFF_FFFF

Vendor-Specific

0xE010_0000
O0xEOOF_FFFF

CPU Register Region

0xE000_0000
OXDFFF_FFFF

Fault
0x4007_FFFF

SFR
0x4000_0000

Fault

0x2000_7FFF

Internal RAM (32K)
0x2000_0000

Fault

0x0007_FFFF

Internal ROM (512K)
0x0000_0000

Figure 4-1 Memory Map (TMPM333FDFG)
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4.1.2 Memory Map of TMPM333FYFG

Figure 4-2 shows the memory map of the TMPM333FYFG.

OXFFFF_FFFF

Vendor-Specific

0xE010_0000
O0xEOOF_FFFF

CPU Register Region

0xE000_0000
OXDFFF_FFFF

Fault
0x4007_FFFF

SFR
0x4000_0000

Fault

0x2000_3FFF

Internal RAM (16K)
0x2000_0000

Fault

0x0003_FFFF

Internal ROM (256K)
0x0000_0000

Figure 4-2 Memory Map (TMPM333FYFG)

Note:In addition to 256KB flash area, the TMPM333FYFG provides 128-word data/ password area (1 page)
for Show Product Information command in the address range 0x0007_FEQO - 0x0007_FFFF. See the
Chapter "Flash Memory Operation" for details on the single boot mode.

Do not Access to the range from 0x0004_0000 through the password area.
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4.1.3 Memory Map of TMPM333FWFG

Figure 4-3 shows the memory map of the TMPM333FWFG.

OXFFFF_FFFF

Vencor-Specific

0xE010_0000
O0xEOOF_FFFF

CPU Register Region

0xE000_0000
OXDFFF_FFFF

Fault
0x4007_FFFF

SFR
0x4000_0000

Fault

0x2000_1FFF

Internal RAM (8K)
0x2000_0000

Fault

0x0001_FFFF

Internal ROM (128K)
0x0000_0000

Figure 4-3 Memory Map (TMPM333FWFG)
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4.2 SFR area detail

This section contains the list of addresses in the SFR area (0x4000 0000 through 0x4007_ FFFF) assigned to pe-
ripheral function.

Access to the Reserved areas in the Table 4-1 is prohibited. As for the SFR area, reading the areas not described 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_0190 to  0x4000_0193
0x4000_01D0 to 0x4000_01D3

0x4000_0000 0x4000_02BF PORT(A to K) - -
0x4000_0210 to 0x4000_0213
0x4000_0250 to  0x4000_0253

0x4001_0000 0x4001_027F TMRB(10ch)

0x4002_0000 0x4002_007F 12C/SIO(3ch)

0x4002_0080 0x4002_013F SIO/UART(3ch)

0x4003_0000 0x4003_007F ADC(12ch) 0x4003_0024 to 0x4003_002F

0x4004_0000 0x4004_003F WDT

0x4004_0100 0x4004_013F RTC 0x4004_010D

0x4004_0200 0x4004_023F CG 0x4004_022C to 0x4004_023F

0x4004_0300 0x4004_033F Reserved
0x4004_0428 to  0x4004_0433

0x4004_0400 0x4004_047F Reserved
- - 0x4004_0468 to  0x4004_0473
0x4004_0504 to  0x4004_0507
0x4004_0500 0x4004_053F FLASH - -
0x4004_0524 to 0x4004_052B
0x4004_0540 to 0x4004_0547
0x4004_0540 0x4004_05BF Reserved 0x4004_0550 to  0x4004_0553
0x4004_0560 to 0x4004_0593
0x4004_0700 0x4004_073F Reserved 0x4004_0700 to 0x4004_0707
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5. Reset

The TMPM333FDFG/FYFG/FWFG 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
TMPM333FDFG/FYFG/FWFG, 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.

Figure 5-1 shows the power-on sequence.

RVDD3,

| >
12 cycle(min.)

I I
I I
DVDD3, A : \
AVDD3 I l
oV ¢ 3!
| 0.37ms/V ! 700 us (min.) !
I (mm) 1 1
I I
I I I
RESET | | | /
1 | | I
I | | I
‘ I I I
1 1 1
I I I
I | I
High-speed oscillation / |
: '~ >
| ' I
- : 12 cycle(min.)
The case where it takes I
700 u's or more for stable |
oscillation ! | |
I
l : )
I ! g
_ I
RESET | 4 !
" 1
I
l l .
I | 1
I | 1
. . . 1 I :
High-speed oscillation / I

Figure 5-1 Cold Reset Sequence

Note 1: The power supply must be raised (from 0V to 2.7V) at a speed of 0.37ms/V or slower.

Note 2: Turn on the power while the RESET pin is fixed to "Low". Release the reset while all the power supplies are
stabilized within operating voltage.
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5.2 Warm reset

5.2.1

5.2.2

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 TMPM333FDFG/FYFG/FWFG, assert the RESET signal (active low) for a minimum duration of
12 system clocks.

After reset

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

The processor core's system debug components (FPB, DWT, ITM) register, the clock generator's CGRSTFLG
register 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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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 TMPM333FDFG/FYFG/FWEG can operate in three types of low power mode
to reduce power consumption according to its usage conditions.
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6.2 Registers

6.2.1

Register List

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

Base Address = 0x4004_0200

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

bit symbol - - - - - - SCOSEL
After reset 0 0 0 0 0 0 0 1

bit symbol - - - FPSEL - PRCK
After reset 0 0 0 0 0 0 0 0

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

Bit Bit Symbol Type Function
31-18 - R Read as 0.

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

00: fs

01: fsys/2

10: fsys

11: @TO

Enables to output the specified clock from SCOUT pin.
15-13 - R Read as 0.

12 FPSEL R/W fperiph

0: fgear

1:fc

Specifies the source clock to fperiph.
11 - R Read as 0.

10-8 PRCK][2:0] R/W Prescaler clock
000: fperiph
001: fperiph/2
010: fperiph/4
011: fperiph/8
100: fperiph/16
101: fperiph/32
110: Reserved
111: Reserved

Specifies the prescaler clock to peripheral 1/0.
7-3 - R Read as 0.

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

001: Reserved

010: Reserved

011: Reserved

100: fc/2

101: fc/4

110: fc/8

111: Reserved
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6.2.3 CGOSCCR (Oscillation control register)

31

30 29 28 27 26 25

bit symbol -

After reset 0

bit symbol -

After reset 0

bit symbol -

After reset 0

bit symbol -

WUPSEL

After reset 0

0 0 1 0 0 0

Bit Bit Symbol

Type

Function

31-14 -

Read as 0.

13-12 -

R/IW

Write "0".

11-10 -

Read as 0

9 XTEN

R/IW

Low-speed oscillator
0: Stop
1:Oscillation

8 XEN

RIW

High-speed oscillator
0: stop
1:Oscillation

7 -

Read as 0

6-4 WUPT[2:0]

R/W

Warm-up time

X1 XT1

000: No warm-up 000:No warm-up
001: 2% input freq. 001: 2% input freq.
010: 2"/ input freq. 010: 27/ input freq.
011: 2'?/ input freq. 011: 2% input freq.
100: 2"%/input freq. 100: 2%/ input freq.
101: 2/ input freq. 101: 2"/ input freq.
110: 2"/ input freq. 110: 2"/ input freq.
111: 2"/ input freq. 111: 2% input freq.

3 WUPSEL

R/W

Warm-up counter

0: X1

1: XT1

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

Specifies operation of the PLL.

It stops after reset.Setting the bit is required.

1 WUEF

Status of Warm-up timer (WUP)

0:Warm-up completed

1: Warm-up operation

Enables to monitor the status of the warm-up timer.

0 WUEON

Operation of warm-up timer

0: don't care

1: starting warm-up

Enables to start the warm-up timer.
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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 - - - - - - - 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 - R/W Write "0".
16 DRVE R/W Pin status in STOP mode.
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: IDLE
100: Reserved
101: Reserved
110: Reserved
111: Reserved
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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 - - - - - - - -
After reset 0 0 0 0 0 0 0 0

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

Bit Bit Symbol Type Function
31-1 - R Read as 0.
0 PLLSEL R/IW Use of PLL

0: Disuse. X1 selected

1: Use

Specifies use or disuse of the clock multiplied by the PLL.

"X1" is automatically set after reset. Resetting is required when using the PLL.
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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
0: High-speed (fc)
1: Low-speed (fs)
Enables to specify the system clock.
Setting CGOSCCR<XEN> and <XTEN> to "1" in advance is required.
0 SYSCKFLG R System clock status
0: High-speed (fc)
1: Low-speed (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.

Page 39



6. Clock/Mode control
6.3 Clock control TMPM333FDFG/FYFG/FWFG

6.3 Clock control

6.3.1 Clock System Block Diagram

Each clock is defined as follows:

fosc : Clock input from the X1 and X2 pins

fs : Clock input from the XT1 and XT2 (low-speed clock)

fpll : Clock quadrupled by PLL

fc : Clock specified by CGPLLSEL<PLLSEL> (high-speed clock)
fgear : Clock specified by CGSYSCR<GEAR[2:0]>

fsys : Clock specified by CGCKSEL<SYSCK> (system clock)
fperiph : Clock specified by CGSYSCR<FPSEL>

@TO : Clock specified by CGSYSCR<PRCK]2:0]> (prescaler clock)

The high-speed clock fc and the prescaler clock ®TO are dividable as follows.

High-speed clock : fc, fc/2, fc/4, fc/8
Prescaler clock : fperiph, fperiph/2, fperiph/4, fperiph/8, fperiph/16, fperiph/32

CPU uses the following clocks. HCLK and FCLK stop in the low power consumption mode

(IDLE,SLEEP,STOP.)
HCLK,FCLK : fsys
STCLK (Systick timer) : fosc/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

For example, reset operation configures fsys as 10MHz when a 10MHz oscillator is connected to the X1 or
X2 pin.
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6.3.3 Clock system Diagram

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

The input clocks to selector shown with an arrow are set as default after reset.
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6.3.4 Clock Multiplication Circuit (PLL)

This circuit outputs the fpll clock that is quadruple 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.

The PLL is disabled after reset. To enable the PLL, set "1" to the CGOSCCR<PLLON> bit.

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

Note: It takes approximately 200pus for the PLL to be stabilized.

6.3.5 Warm-up function

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

The warm-up function is used when returning from STOP/SLEEP mode.

In this case, an interrupt for returning from the low power consumption mode triggers the automatic timer
count. After the specified time is reached, the system clock is output and the CPU starts operation.

In STOP/ SLEEP modes, the PLL is disabled. When returning from these modes, configure the warm-up time
in consideration of the stability time of the PLL and the internal oscillator.

How to configure the warm-up function.

Specify the count up clock for the warm-up counter in the CGOSCCR<WUPSEL> bit.

The warm-up time can be selected by setting the CGOSCCR<WUPT[2:0]>.

The CGOSCCR<WUEON><WUEF> is used to confirm the start and completion of warm-up through software

(instruction). After the completion of warm-up is confirmed, switch the system clock by setting the
CGCKSEL<SYSCK>.

When clock switching occurs, the current system clock can be checked by monitoring the
CGCKSEL<SYSCKFLG>

Table 6-1 shows the warm-up time.

Table 6-1 Warm-up Time (fosc = 10MHz, fs = 32.768kHz)

Warm-up time options High-speed clock (fosc) Low-speed clock (fs)

CGOSCCR<WUPT[2:0]> CGOSCCR<WUPSEL> ="0" CGOSCCR<WUPSEL> = "1"
000 - Without WUP - With WUP
001 2'%input frequency 102.4 (ps) 25/input frequency 1.953 (ms)
010 2"/input frequency 204.8 (us) 27/input frequency 3.906 (ms)
011 2"%finput frequency 409.6 (us) 28/input frequency 7.813 (ms)
100 2"%/input frequency 819.2 (us) 2"%/input frequency 1.0 (s)
101 2"finput frequency 1.638 (ms) 2'%/input frequency 2.0 (s)
110 2"/input frequency 3.277 (ms) 2"7[input frequency 4.0 (s)
111 2'%/input frequency 6.554 (ms) 2'8/input frequency 8.0 (s)

Note: The warm-up timer operates according to the oscillation clock, and it may contain errors if there
is any fluctuation in the oscillation frequency. Therefore, the warm-up time should be taken as
approximate time.
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The following are the examples of the warm-up function configuration.

<Example1> Securing the stability time for the PLL

CGOSCCR<WUPSEL> ="0" : Specify the warm-up counter
CGOSCCR<WUPT[2:0]> = "010" : Specify the warm-up time (204.8ps)
CGOSCCR<WUEON> ="1" : Start the warm-up timer (WUP)

CGOSCCR<WUEF> Read : Wait until the state becomes "0" (warm-up is finished)

<Example2> Transition from the NORMAL mode to the SLOW mode

CGOSCCR<WUPSEL> ="1" : Specify the warm-up counter

CGOSCCR<WUPT[2:0]> = "xxx" : Specify the warm-up time

CGOSCCR<XTEN>="1" : Enable the low-speed oscillation (fs)

CGOSCCR<WUEON> = "1" : Start the warm-up timer

CGOSCCR<WUEF> Read : Wait until the state becomes "0" (warm-up is finished)
CGCKSEL<SYSCK> ="1" : Switch the system clock to low speed (fs)
CGCKSEL<SYSCKFLG> Read : Confirm that the current state is "1" (the current system clock is fs)
CGOSCCR<XEN> ="0" : Disable the high-speed oscillation (fosc)

<Example3> Transition from the SLOW mode to the NORMAL mode

CGOSCCR<WUPSEL> ="0" : Specify the warm-up counter

CGOSCCR<WUPTI[2:0]> = "xxx" : Specify the warm-up time

CGOSCCR<XEN> ="1" : Enable the high-speed oscillation (fosc)

CGOSCCR<WUEON> = "1" :Start the warm-up timer

CGOSCCR<WUEF> Read : Wait until the state becomes "0" (warm-up is finished)
CGCKSEL<SYSCK> ="0" : Switch the system clock to high speed (fgear)
CGCKSEL<SYSCKFLG> Read : Confirm that the current state is "0" (the current system clock is fgear)
CGOSCCR<XTEN> ="0" : Disable the low-speed oscillation (fs)

Note:When switching the system clock, ensure that the switching has been completed by reading the

CGSYSCR<SYSCKFLG>.
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6.3.6 System Clock

The TMPM333FDFG/FYFG/FWEFG offers two selectable system clocks: low-speed or high-speed. The high-
speed clock is dividable.

Note 1: Switching of clock gear is executed when a value is written to the CGSYSCR<GEAR[2:0]> register.
The actual switching takes place after a slight delay.

6.3.6.1 High speed clock

Input frequency from X1 and X2: 8MHz to 10MHz
Allows for oscillator connection or external clock input
+ Clock gear:1/1, 1/2, 1/4, 1/8 (after reset: 1/1)

Table 6-2 Range of High Speed frequency

. After reset Clock gear (CG) PLL = @ON Clock gear (CG) PLL = @OFF
Input freq. | Min. oper- | Max oper- (PLL = OFF
X1.X2 | atingfreq. | atingfrea. | Ton | 1 112 1/4 1/8 11 112 1/4 1/8
8MHz 8 32 16 8 4 8 4 2 1
1 MHz 40 MHz
10MHz 10 40 20 10 5 10 5 25 1.25

Note:PLL=ON/OFF setting: available

in CGOSCCR<PLLON> Clock gear setting: available in
CGSYSCR<GEAR[2:0]>.

6.3.6.2 Low speed clock

Input frequency from XT1 and XT2

Table 6-3 Range of Low Speed Frequency

Input Frequency Maximum Operating | Minimum Operating
Range Frequency Frequency

30 to 34 (kHz) 34 kHz 30 kHz

6.3.7 Prescaler Clock Control

Each peripheral function has a prescaler for dividing a clock. As the clock ¢TO to be input to each prescaler,
the "fperiph" clock specified in the CGSYSCR<FPSEL> can be divided according to the setting in the
CGSYSCR<PRCK]J2:0]>. 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
timer counter or other peripheral function is operating.
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6.3.8 System Clock Pin Output Function

The TX03 enables to output the system clock from a pin. The PK1/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. By setting the port K
registers, the PRCR<PK1C> and PKFRI<PK1F1> to "1", the PK1/SCOUT pin (pin number 51) becomes the
SCOUT output pin. The output clock is selected by setting the CGSYSCR<SCOSEL[1:0]>.

Table 6-4 shows the pin status in each mode when the SCOUT pin is set to the SCOUT output.

Table 6-4 SCOUT Output Status in Each Mode

Mode Low power consumption mode
SCOUT selection NORMAL SLow
IDLE SLEEP STOP

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" Omngz; ¢TO0 Fixed to "0" or "1".

Note: The phase difference (AC timing) between the system clock output by the SCOUT and the internal clock
is not guaranteed.
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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
respectively.
The IDLE, SLEEP and STOP modes can be used as the low power consumption mode that enables to reduce

power consumption by halting processor core operation.

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

Figure 6-2 shows a mode transition diagram.

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

Reset

Reset has been perfomed

Interrupt
g >
IDLE mode “Instruction/ | NORMAL mode
sleep on exit
Instruction/ Instructjion 4 Instruction/
sleep on exit nterrupt ’ Interrupt sleep on exit
SLEEP mode Interrupt | SLOW mode [ Interrupt STOP mode
> A
“lInstruction/ Instruction/ >
sleep on exit sleep on exit

Figure 6-2 Mode Transition Diagram
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6.5 Operation mode

Two operation modes, NORMAL and SLOW, are available. The features of each mode are described in the fol-
lowing 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 only the following peripheral functions to operate: I/O ports, real-time clock (RTC).

Note 1: Be sure to stop peripheral functions except for the CPU, RTC and I/O ports before switching to the
SLOW mode.

Note 2: In the slow mode, be sure not to perform reset using the Application Interrupt and Reset Control
Register <SYSRESETREQ> of the Cortex-M3 NVIC register.
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6.6 Low Power Consumption Modes

The TXO03 has three low power consumption modes: IDLE, SLEEP and STOP. To shift to the low power con-
sumption 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 or generate the interrupt to release the mode. Releasing by the
interrupt requires settings in advance. See the chapter "Exceptions" for details.

Note 1: The TX03 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 TX03 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.

The features of each mode are described as follows.

6.6.1 IDLE mode

Only the CPU is stopped in this mode.

Each peripheral function has one bit in its control register for enabling or disabling operation in the IDLE
mode.

When the IDLE mode is entered, peripheral functions for which operation 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 (I2C/SIO)
Analog Digital converter (ADC)
Watch dog timer (WDT)

6.6.2 SLEEP mode
In the SLEEP mode, the internal low-speed oscillator and real time clock can be operated.

By releasing the SLEEP mode, the device returns to the preceding mode of the SLEEP mode and starts oper-
ation.

Note:When PA1 (pin number 56) is configured as a debug function pin, it prevents the low power con-
sumption mode from being fully effective. Configure PA1 to function as a general-purpose port

if the debug function is not used.

Page 48



To s H I BA TMPM333FDFG/FYFG/FWFG

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 operation.

The STOP mode enables to select the pin status by setting the CGSTBY CR<DRVE>.Table 6-5 shows the pin
status in the STOP mode.

Note:When PA1 (pin number 56) is configured as a debug function pin, it prevents the low power con-
sumption mode from being fully effective. Configure PA1 to function as a general-purpose port
when the debug function is not used.

Table 6-5 Pin States in the STOP Mode

Pin Name 110 <DRVE>=0 <DRVE> =1
X1, XT1 Input only x x
Not
Port X2, XT2 Output only "High" level output. "High" level output.
orts
RESET, NMI, MODE Input only o o
PAO, PBO Input x Depends on (PxIE[m])
[When used as a debug pin (PxFRn<PxmFn>=1) and Enabled when data is valid.
output is enabled (PxXCR<PxmC>=1)] (Note) Output Disabled when data is invalid.
Ports PF7, PG3, PJO, PJ1, PJ2, PJ3, PJ6, PJ7 Input o o
[When used as an interrupt pin (PxXFRn<PxmFn>=1)
and input is enabled (PXIE<PxmIE>=1)] (Note) Output x Depends on (PxCR[m])
Input x Depends on (PxIE[m])
other port pins
Output x Depends on (PxCR[m])

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

Note:x: port number / m: corresponding bit / n: function register number

6.6.4 Low power Consumption Mode Setting

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

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

Table 6-6 Low power consumption mode setting

CGSTBYCR
Mode
<STBY[2:0]>
STOP 001
SLEEP 010
IDLE 011

Note:Do not set any value other than those shown above in <STBY[2:0]>.
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6.6.5 Operational Status in Each Mode

Table 6-7 show the operational status in each mode.
For I/O port, "o" and "x" indicate that input/output is enabled and disabled respectively.

n.n

For other functions, "o" and "x" indicate that clock is supplied and is not supplied respectively.

Table 6-7 Operational Status in Each Mode

Block NORMAL SLOW IDLE SLEEP STOP
Processor core o o x x x
1/0 port [¢) o o o * (Note 3)
ADC o x (Note 1) x x
SIO o x (Note 1) x x

ON/OFF select-
SBI o x (Note 1) able for each x x
module

TMRB o x (Note 1) x x
WDT o x (Note 1) x x
RTC o o o o x
CG o) o o o x
PLL o) X o x x
High-speed oscilla- N
tor (fc) o (Note 2) o x x
Low-speed oscillator

o o o o x
(fs)

Note 1: In the SLOW mode, the ADC, SIO, SBI, TMRB and WDT cannot be used and must be stopped.

Note 2: The high-speed oscillator does not stop automatically and must be stopped by setting the
CGOSCCR<XEN> bit.

Note 3: The status depends on the CGSTBYCR<DRVE> bit.
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6.6.6 Releasing the Low Power Consumption Mode

The low power consumption 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 6-8.

Table 6-8 Release Source in Each Mode

Low power consumption mode IDLE SLEEP STOP

INTO to 7 (Note1) o [¢] o

INTRTC o o x

INTTBO to 9 o x x

Interrupt | INTCAPOO to 60, 01 to 61 o x x

Release INTRXO to 2, INTTXO to 2 o x x
source INTSBIO to 2 o x x
INTAD/INTADHP/INTADMO, 1 o x x

NMI (INTWDT) o x x

NMI (NMI pin) o o o

RESET (RESET pin) o o o

Note 1:

Note 2:

o: Starts the interrupt handling after the mode is released. (The reset initializes the LSI)
x : Unavailable

To release the low power consumption mode by using the level mode interrupt, keep the level until the
interrupt handling is started. Changing the level before then will prevent the interrupt handling from starting
properly.

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 interrupt.

Release by interrupt request

To release the low power consumption mode by an interrupt, the CPU must be set in advance to
detect 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 only
be used in the IDLE mode. The NMI pin can be used to release all the lower power consumption modes.

Release by reset

Any low power consumption mode can be released by reset from the RESET 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 returning to the STOP mode by reset does not induce the automatic warm-up. Keep the
reset signal valid until the oscillator operation becomes stable.

Refer to "Interrupts" for details.
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6.6.7

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 SLEEP to NORMAL, the warm-up counter
is activated automatically. And then the system clock output is started after the elapse of configured 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<WUPTJ[2:0]> before executing the instruction to enter the STOP/ SLEEP mode.

Note:In STOP/ SLEEP modes, the PLL is disabled. When returning from these modes, configure the
warm-up time in consideration of the stability time of the PLL and the internal oscillator. It takes
approximately 200ps for the PLL to be stabilized.

In the transition from NORMAL to SLOW/ SLEEP, the warm-up is required so that the internal oscillator 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 6-9 shows whether the warm-up setting of each mode transition is required or not.

Table 6-9 Warm-up setting in mode transition

Mode transition Warm-up setting

NORMAL — IDLE Not required

Note 1:

Note 2:

Note 3:

NORMAL — SLEEP

(Note1)

NORMAL — SLOW

(Note 1)

NORMAL — STOP

Not required

IDLE — NORMAL

Not required

SLEEP — NORMAL

Auto-warm-up

SLEEP — SLOW

Not required

SLOW — NORMAL

(Note 2)

SLOW — SLEEP

Not required

SLOW — STOP

Not required

STOP — NORMAL

Auto-warm-up (Note 3)

STOP — SLOW

Auto-warm-up

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.

Returning to NORMAL mode by reset does not induce the automatic warm-up. Keep the reset signal

valid until the oscillator operation becomes stable.
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6.6.8 Clock Operations in Mode Transition

The clock operations in mode transition are described in Chapter 6.6.8.1 to 6.6.8.4.

6.6.8.1  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 signal
asserted until the oscillator operation becomes stable.

WEFI instruction/

sleep on exit Release event occurs.
\ (( . (( .
Mode NORMAL X g i sToP g X NORMAL
1 ) T ) v
fosc | | | | | | ( I | | | | | | | | | | | | |
: 7 : .
: : £ ,
Warm-up ! ( T *
' ) '
fsys ; i

(System clock) | | | | | | M :

((
' ) ) '

System clock stops High-speed clock starts oscillating. Warm-up completes.
Warm-up starts. System clock starts

6.6.8.2 Transition of operation modes: NORMAL — SLEEP — NORMAL

When returning to 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 signal
asserted until the oscillator operation becomes stable.

WFI instruction/
Release event occurs.

sleep on exit ” : o ,
Mode NORMAL X o ! SLEEP s X NORMAL
' ) v )} '
fosc | | | | | | (« | | | | | | | | I | | | | |
, » i ,
= | ss :
Warm-up - () () T *
fsys ; ' i
(System clock) | | | | | | (c : 0 | | | | | |
. D) T )] \
fs ; (f Seciat —( ;
(Low speed ' \\ Oscillation contlnuesl\\ '
clock) ; " ' " '
System clock stops High-speed clock starts oscillating. Warm-up completes.
Warm-up starts. System clock starts.
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6.6.8.3 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.
WEFI insutruction/
sleep on exit Release eventoccurs.
' ( ! (( \
i )) ] )) )
Mode sLow X J i STOP J X sLow

. . rriMmeru oo

Warm-up I ( T K *

o N | |
(System clock=fs) (e ! I_\_,_\_,_\_

(¢
' )) )) '

System clock stops Low-speed clock starts oscillating. Warm-up completes.
Warm-up starts. System clock starts.

6.6.8.4 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 setting.

WEFI instruction /
sleep on exit Release event occurs.

(C "
Mode SLow X SLeep ) X sLow

s S [ Y e 0 ) s O Y o
fsys
(System clock= fs) | | | | | | I |_\_,_\_,_\_

System clock stops. System clock starts.
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/. 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.

7.1 Overview

An exception causes the CPU to stop the currently executing process and handle another process.

There are two types of exceptions: those that are generated when some error condition occurs or when an instruction
to generate an exception is executed; and those that are generated by hardware, such as an interrupt request signal
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,

E’ indicates hardware handling. ‘:I Indicates software handling.

Each step is described later in this chapter.

Processing Description See

|| Detection by ||

The CG/CPU detects the exception request. Section 7.1.2.1
CG/CPU
" 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 7.1.2.3

-

| Return from exception | The CPU branches to another ISR or returns to the previous program. Section 7.1.2.4

7.1.2.1 Exception Request and Detection

(1)  Exception occurrence

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

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

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

An interrupt request is generated from an external interrupt pin or peripheral function.For interrupts
that are used for releasing a standby mode, relevant settings must be made in the clock generator.For
details, refer to "7.5 Interrupts".
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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 level
to that exception. Memory Management, Bus Fault and Usage Fault exceptions can be enabled or dis-
abled. 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 Ef;:l}sﬂgai\;acslr;r;ot activate because a higher-priority fault is being handled

4 Memory Management Configurable Exceptif)n 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 :ngjittiaofred 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 (Note 2)

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".

(3) Priority setting

Priority levels

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 values
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 smaller 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 application
interrupt and reset control register, <PRI_n> can be divided into the pre-emption priority 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.
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The Table 7-2 shows the priority group setting. The pre-emption priority and the sub priority
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]> i Number of
- i ori re-emption
setting Pre-emption Subpriority P . p 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 example, in
the case of 3-bit configuration, the priority is set as <PRI_n[7:5]> and <PRI_n[4:0]> is
"00000".

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 interrupt
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)
10 - 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.
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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 vector
table is located at address 0x0000 0000 in the Code area.By setting the Vector Table Offset Register,
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.

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 ~ 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
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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 occur
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.

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 exception
has higher priority than all stacked exceptions, the CPU returns to the ISR of the pending
exception.

In this case, the CPU skips the pop of eight registers and push of eight registers when exiting
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 higher
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 Reset
Control Register.

Note:Do not reset with <SYSRESETREQ> in SLOW mode.
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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 chapter
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 Control
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 also varies
with each product.

Note:In this product, the system timer counts based on a clock obtained by dividing the clock input from the
X1 pin by 32.The SysTick Calibration Value Register is set to 0x9C4, which provides 10 ms timing when
the clock input from X1 is 8 MHz.
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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, appropriate
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 interrupt
pin (route 3) are input to the clock generator and are input to the CPU through the logic for releasing 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
Interruptrequest
®_ | cPu
<INTXEN> @
® ¥
External ©) '@—
interrupt [ Port > Exiting [>L
pin standby
> mode
@
Clock generator
Peripheral
function

Figure 7-1 Interrupt Route
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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.

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-Pending
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 without
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
interrupts are not used as a trigger to release standby (route 6 of "Figure 7-1 Interrupt Route"), input signals
from the external interrupt pins are directly sent to the CPU. Since the CPU recognizes "High" input as an
interrupt, interrupts 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

No. Interrupt Source act.ive level CG interrupt.mode
(Clearing standby) control register
0 INTO Interrupt pin (PJO/70pin)
1 INT1 Interrupt pin (PJ1/49pin)
CGIMCGA
2 |INT2 Interrupt pin (PJ2/86pin)
Selectable
3 INT3 Interrupt pin (PJ3/87pin)
4 INT4 Interrupt pin (PG3/6pin)
CGIMCGB
5 INT5 Interrupt pin (PF7/19pin)
6 INTRXO0 Serial reception (channel.0)
7 | INTTXO0 Serial transmission (channel.0)
8 INTRX1 Serial reception (channel.1)
9 |INTTX1 Serial transmission (channel.1)
10 | INTSBIO Serial bus interface 0
11 | INTSBI1 Serial bus interface 1
12 | Reserved -
13 | Reserved -
14 | Reserved -
15 | INTADHP Highest priority AD conversion complete interrupt
16 | INTADMO AD conversion monitoring function interrupt 0
17 | INTADM1 AD conversion monitoring function interrupt 1
18 | INTTBO 16-bit TMRB match detection 0
19 | INTTB1 16-bit TMRB match detection 1
20 | INTTB2 16-bit TMRB match detection 2
21 | INTTB3 16-bit TMRB match detection 3
22 |INTTB4 16-bit TMRB match detection 4
23 | INTTBS 16-bit TMRB match detection 5
24 | INTTB6 16-bit TMRB match detection 6
25 | INTRTC Real time clock Falling edge CGIMCGC
26 | INTCAPOO 16-bit TMRB input capture 00
27 | INTCAPO1 16-bit TMRB input capture 01
28 | INTCAP10 16-bit TMRB input capture 10
29 | INTCAP11 16-bit TMRB input capture 11
30 | INTCAP50 16-bit TMRB input capture 50
31 | INTCAP51 16-bit TMRB input capture 51
32 | INTCAP60 16-bit TMRB input capture 60
33 | INTCAP61 16-bit TMRB input capture 61
34 | INT6 Interrupt pin (PJ6/39pin)
Selectable CGIMCGC
35 |[INT7 Interrupt pin (PJ7/58pin)
36 | INTRX2 Serial reception (channel.2)
37 | INTTX2 Serial transmission (channel.2)
38 | INTSBI2 Serial bus interface 2
39 | Reserved -
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Table 7-3 List of Interrupt Sources

No. Interrupt Source act'ive level CG interruptlmode
(Clearing standby) control register

40 | INTTB7 16-bit TMRB match detection 7

41 | INTTB8 16-bit TMRB match detection 8

42 | INTTB9 16-bit TMRB match detection 9

43 [ INTCAP20 16-bit TMRB input capture 20

44 | INTCAP21 16-bit TMRB input capture 21

45 [ INTCAP30 16-bit TMRB input capture 30

46 | INTCAP31 16-bit TMRB input capture 31

47 | INTCAP40 16-bit TMRB input capture 40

48 | INTCAP41 16-bit TMRB input capture 41

49 | INTAD A/D conversion completion

7.5.1.6 Active level

The active level indicates which change in signal of an interrupt source triggers an interrupt. The CPU
recognizes 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. Interrupt
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 function 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 real time clock interrupts, 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

7.5.2.1 Flowchart

The following shows how an interrupt is handled.

In the following descriptions, El indicates hardware handling. I:I indicates software

handling.
Processing Details See
Set the relevant NVIC registers for detecting interrupts.
Set the clock generator as well if each interrupt source is used to clear a standby
mode.
Settings for detection oCommon setting

NVIC registers
oSetting to clear standby mode
Clock generator "7.5.2.2 Preparation”

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

Settings for sending interrupt oSetting for interrupt from external pin

signal Port

{

Interrupt generation An interrupt request is generated.

oSetting for interrupt from peripheral function

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

Not clearing
standby mode Clearing
standby mode
1

CG detects interrupt
(clearing standby mode)

—

Interrupt lines used for clearing a standby mode are connected to the CPU via "7.5.2.3 Detection by
the clock generator. Clock Generator"

The CPU detects the interrupt.

"7.5.2.4 Detection by

CPU detects interrupt CPU"

{1

CPU handles 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.
"7.5.2.5 CPU pro-
cessing"

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

. Program for the ISR.
ISR execution

Clear the interrupt source if needed.

"7.5.2.6 Interrupt
@ Service Routine (ISR)"

| Return to preceding program | Configure to return to the preceding program of the ISR.

7.5.2.2 Preparation

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

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

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

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

Disabling interrupt by CPU

CPU registers setting

Preconfiguration (1) (Interrupt from external pin)
Preconfiguration (2) (Interrupt from peripheral function)
Preconfiguration (3) (Interrupt Set-Pending Register)
Configuring the clock generator

N kW

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 PRIMASK
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.
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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 level.If
multiple sources have the same priority, the smallest-numbered interrupt source has the highest priority.

You can assign grouping priority by using the PRIGROUP field in the Application Interrupt and Reset
Control Register.

NVIC register

<PRI_n> «— | "priority"

<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.

(8) 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 regardless 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 peripheral
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 capable of
configuring each source.
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7.5.2.3

(7)

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 in-
terrupt to be used to the CGICRCG register.See "7.6.3.4 CGICRCG(CG Interrupt Request Clear
Register)" for each value.

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 input 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

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 interrupt
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
interrupt. Writing "1" to the corresponding bit of the Interrupt Set-Enable Register enables the intended
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-Enable [m] — ™"

Interrupt mask register

PRIMASK | — | "0"

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

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 interrupt

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" level

to the CPU until the interrupt request is cleared in the CG Interrupt Request Clear (CGICRCG) Register. 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 Cortex-
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
atits source. Therefore, the interrupt source must be cleared. Clearing the interrupt source automatically
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 value
in the CGICRCG register. When an active edge occurs again, a new interrupt request will be detected.
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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
respective addresses.

7.6.1 Register List

NVIC registers Base Address = OxE000_E000
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 Clear-Enable Register 1 0x0180
Interrupt Clear-Enable Register 2 0x0184
Interrupt Set-Pending Register 1 0x0200
Interrupt Set-Pending Register 2 0x0204
Interrupt Clear-Pending Register 1 0x0280
Interrupt Clear-Pending Register 2 0x0284
Interrupt Priority Register 0x0400 ~ 0x0430
Vector Table Offset Register 0x0D08
Application Interrupt and Reset Control Register 0x0D0C
System Handler Priority Register 0x0D18, 0x0OD1C, 0x0D20
System Handler Control and State Register 0x0D24
Clock generator registers Base Address = 0x4004_0200
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
Reserved - 0x002C
Reserved - 0x0030
Reserved - 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
1: CPU clock
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.
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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 | 14 | 13 2 | 1 [ 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".

Note:In this product, the system timer counts based on a clock obtained by dividing the clock input from the

X1 pin by 32.
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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 | 1| 13| 2| 1| 10 | 9 | 8
bit symbol CURRENT
After reset Undefined

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
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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7.6.2.4 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 10 ms.
29-24 - R Read as 0.
23-0 TENMS R Calibration value

Reload value to use for 10 ms timing (0x9C4). (Note)

Note:In this product, the system timer counts based on a clock obtained by dividing the clock input from the
X1 pin by 32.The SysTick Calibration Value Register is set to a value that provides 10 ms timing when
the cock input from X1 is 8 MHz.
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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) | (Interrupt27) | (Interrupt26) | (Interrupt25) | (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) | (Interrupt17) | (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
it symbo - - -
y (Interrupt 15) (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
31-15 SETENA R/W Interrupt number [31:15]
[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.
14-12 - R/IW Write "0".
11-0 SETENA R/W Interrupt number [11:0]
[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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7.6.2.6 Interrupt Set-Enable Register 2

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.

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
. SETENA SETENA
bit symbol - - - - - -
(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) | (Interrupt46) | (Interrupt45) | (Interrupt44) | (Interrupt43) | (Interrupt42) [ (Interrupt41) | (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
it symbo -
y (Interrupt 38) | (Interrupt 37) | (Interrupt36) | (Interrupt35) | (Interrupt34) | (Interrupt33) | (Interrupt 32)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-18 - R Read as 0.
17-8 SETENA R/W Interrupt number [49:40]
[Write]
1: Enable
[Read]
0: Disabled
1: Enable

7 -

R/W Write "0".

6-0 SETENA

R/W Interrupt number [38:32]

[Write]
1: Enable
[Read]

1: Enable

0: Disabled

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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7.6.2.7 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) | (Interrupt27) | (Interrupt26) | (Interrupt25) | (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) | (Interrupt21) | (Interrupt20) | (Interrupt19) | (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
it symbo - - -
y (Interrupt 15) (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
31-15 CLRENA R/W Interrupt number [31:15]
[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.
14-12 - RIW Write "0".
11-0 CLRENA R/W Interrupt number [11:0]
[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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7.6.2.8 Interrupt Clear-Enable 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
) CLRENA CLRENA
bit symbol - - - - - -
(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) | (Interrupt46) | (Interrupt45) | (Interrupt44) | (Interrupt43) | (Interrupt42) | (Interrupt41) | (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
it symbo -
y (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
31-18 - R Read as 0.
17-8 CLRENA R/W Interrupt number [49:40]
[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.
7 - R/W Write "0".
6-0 CLRENA R/W Interrupt number [38:32]
[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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7.6.2.9 Interrupt Set-Pending Register 1
31 30 29 28 27 26 25 24
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
(Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt27) | (Interrupt26) | (Interrupt25) | (Interrupt 24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
) SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
bit symbol (Interrupt 23) | (Interrupt 22) | (Interrupt21) | (Interrupt20) | (Interrupt19) | (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 symbol SETPEND i i i SETPEND SETPEND SETPEND SETPEND
(Interrupt 15) (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 symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
(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
31-15 SETPEND R/W Interrupt number [31:15]
[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.
14-12 - R/W Write "0".
11-0 SETPEND R/W Interrupt number [11:0]
[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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7.6.2.10 Interrupt Set-Pending 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
SETPEND SETPEND
bit symbol - - - - - -
(Interrupt 49) | (Interrupt 48)
After reset 0 0 0 0 0 0 Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
(Interrupt 47) | (Interrupt46) | (Interrupt45) | (Interrupt44) | (Interrupt43) | (Interrupt42) | (Interrupt41) | (Interrupt 40)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol i SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
(Interrupt 38) | (Interrupt 37) | (Interrupt 36) | (Interrupt35) | (Interrupt34) | (Interrupt33) | (Interrupt 32)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-18 - R Read as 0.
17-8 SETPEND R/W Interrupt number [49:40]
[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.
Clear and Interrupt Set-Pending Register bit by writing "1" to the corresponding bit in the Interrupt Clear-Pending
Register.
7 - R/IW Write "0".
6-0 SETPEND R/W Interrupt number [38:32]
[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.
Clear and Interrupt Set-Pending Register bit by writing "1" to the corresponding bit in the Interrupt Clear-Pending
Register.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt Sources".
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7.6.2.11 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) | (Interrupt27) | (Interrupt26) | (Interrupt25) | (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) | (Interrupt21) | (Interrupt20) | (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
it symbo - - -
y (Interrupt 15) (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
31-15 CLRPEND R/W Interrupt number [31:15]
[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 effect
on an interrupt that is already being serviced. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.
14-12 - RIW Write "0".
11-0 CLRPEND R/W Interrupt number [11:0]
[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 effect
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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7.6.2.12 Interrupt Clear-Pending 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
CLRPEND CLRPEND
bit symbol - - - - - -
(Interrupt 49) | (Interrupt 48)
After reset 0 0 0 0 0 0 Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 47) | (Interrupt46) | (Interrupt45) | (Interrupt44) | (Interrupt43) | (Interrupt42) | (Interrupt41) | (Interrupt40)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
) CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
bit symbol i (Interrupt 38) | (Interrupt 37) | (Interrupt36) | (Interrupt35) | (Interrupt34) | (Interrupt33) | (Interrupt 32)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-18 - R Read as 0.
17-8 CLRPEND R/W Interrupt number [49:40]
[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 effect
on an interrupt that is already being serviced. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.
7 - R/IW Write "0".
6-0 CLRPEND R/W Interrupt number [38:32]
[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 effect
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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7.6.2.13 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 8 7 0

0xE000_E400 PRI 3 PRI 2 PRI_1 PRI O
0xE000_E404 PRI_7 PRI_6 PRI5 PRI_4
0xE000_E408 PRI_11 PRI_10 PRI_9 PRI_8
0xE000_E40C PRI_15 - - -

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_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_49 PRI_48

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 O to 3. The Interrupt
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.

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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7.6.2.14 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/IW 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 alignment
by rounding up to the next power of two.
6-0 - R Read as 0.
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7.6.2.15  Application Interrupt and Reset Control Register

31 | 0 | 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/IW Register key
(Write)/ [Write] Writing to this register requires 0x5FA in the <VECTKEY> field.
VECTKEY- [Read] Read as 0xFAO05.
STAT(Read)
15 ENDIANESS R/W Endianness bit:(Note1)
1: big endian
0: little endian
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 is 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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7.6.2.16

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 ex-

ception.

31 24 23 16 15 7 0
PRI_7 PRI_6 PRI_5 PRI_4
0xE000_ED18 - - - -
(Usage Fault) (Bus Fault) (Memory Management)
PRI_11 PRI_10 PRI_9 PRI_8
0xE000_ED1C
- (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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7.6.2.17  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
USGFAULT BUSFAULT MEMFAULT
bit symbol - - - - -
ENA ENA ENA
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
. SVCALL BUSFAULT MEMFAULT USGFAULT MONITOR
bit symbol SYSTICKACT | PENDSVACT -
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 | SVCALLACT 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: Enable
17 BUSFAUL R/W Bus Fault
TENA 0: Disabled
1: Enable
16 MEMFAULT R/W Memory Management
ENA 0: Disabled
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 | R/W 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 repair 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. (101~111: setting prohibited)
000: "Low" level
001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

27-26 EMST3[1:0] R active level of INT3 standby clear request
00: -

01: Rising edge

10: Falling edge
11: Both edges

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. (101~111: setting prohibited)
000: "Low" level
001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

19-18 EMST2[1:0] R active level of INT2 standby clear request
00: -

01: Rising edge

10: Falling edge
11: Both edges

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. (101~111: setting prohibited)
000: "Low" level
001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

11-10 EMST1[1:0] R active level of INT1 standby clear request
00: -

01: Rising edge

10: Falling edge
11: Both edges

9 - R Reads as undefined.
8 INT1EN R/W INT1 clear input
0:Disable
1: Enable
7 - R Read as 0.
6-4 EMCGO[2:0] R/W active level setting of INTO standby clear request. (101~111: setting prohibited)
000: "Low" level
001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

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

01: Rising edge

10: Falling edge
11: Both edges

1 - R Reads as undefined.
0 INTOEN R/W 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, <KEMSTx> 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 prohibited.
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7.6.3.2

CGIMCGB(CG Interrupt Mode Control Register B)

31 30 29 28 27 26

25

bit symbol

After reset

Undefined

17

bit symbol

After reset

Undefined

9

bit symbol

- EMCG5 EMSTS

INTS5EN

After reset

Undefined

0

1

0

bit symbol

- EMCG4 EMST4

INT4EN

After reset

Undefined

0

Bit

Bit Symbol Type Function

31 -

R Read as 0.

30-28 -

R/W Write any value.

27-26 -

Read as 0.

25 -

Reads as undefined.

24 -

R/IW Write "0".

23 -

R Read as 0.

22-20 -

R/W Write any value.

19-18 -

Read as 0.

17 -

Reads as undefined.

16 -

R/W Write "0".

15 -

R Read as 0.

14-12

EMCG5[2:0]

R/W active level setting of INT5 standby clear request (101~111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

11-10

EMST5[1:0] R

active level of INT5 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edges

g -

R Reads as undefined.

8 INTSEN

R/W INT5 clear input
0:Disable

1: Enable

7 -

R Read as 0.

6-4 EMCG4[2:0]

R/W active level setting of INT4 standby clear request (101~111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

32 EMST4[1:0] R

active level of INT4 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edges

R Reads as undefined.
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Bit Bit Symbol Type Function
0 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, <KEMSTx> 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 prohibited.
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7.6.3.3 CGIMCGC(CG Interrupt Mode Control Register C)

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

23 22 21 20 19 18 17 16
bit symbol - EMCGA EMSTA - INTAEN
After reset 0 0 1 0 0 0 Undefined 0

15 14 13 12 11 10 9 8
bit symbol - EMCG9 EMST9 - INT9EN
After reset 0 0 1 0 0 0 Undefined 0

7 6 5 4 3 2 1 0
bit symbol - EMCG8 EMST8 - INT8EN
After reset 0 0 1 0 0 0 Undefined 0

Bit Bit Symbol Type Function
31 - R Read as 0.
30-28 - R/W Write any value.
27-26 - Read as 0.
25 - Reads as undefined.
24 - R/W Write "0".
23 - R Read as 0.
22-20 EMCGA[2:0] R/W active level setting of INT7 standby clear request. (101~111: setting prohibited)
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edges
19-18 EMSTA[1:0] R active level of INT7 standby clear request.
00: -
01: Rising edge
10: Falling edge
11: Both edges
17 - R Reads as undefined.
16 INTAEN R/IW INT7clear input
0:Disable
1: Enable
15 - R Read as 0.
14-12 EMCG9[2:0] R/W active level setting of INT6 standby clear request. (101~111: setting prohibited)
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edges
11-10 EMST9[1:0] R active level of INT6 standby clear request.
00: -
01: Rising edge
10: Falling edge
11: Both edges
9 - R Reads as undefined.
8 INT9EN R/W INT6 clear input
0:Disable
1: Enable
7 - R Read as 0.
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Bit Bit Symbol Type Function
6-4 EMCGS8[2:0] R/W active level setting of INTRTC standby clear request.

Set it as shown below.
010: Falling edge

3-2 EMSTB8[1:0] R active level of INTRTC standby clear request.
00: -

01: Rising edge

10: Falling edge

11: Both edges

1 - R Reads as undefined.
0 INT8EN 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 prohibited.
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7.6.3.4 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

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 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_0001: INT1

0_0010: INT2
0_0011:INT3

0_0100: INT4

0_0101: INT5

0_0110: Reserved
0_0111: Reserved
0_1000: INTRTC
0_1001: INT6

0_1010: INT7

0_1011 to 1_1111: setting prohibited.
Read as 0.
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7.6.3.5 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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7.6.3.6 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 G 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 - WDTRSTF PINRSTF PONRSTF
After pin reset 0 0 0 0 0 0 1 1/0
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 - R/IW Write as 0.
2 WDTRSTF R/IW WDT reset flag

0: "0" is written
1: Reset from WDT

1 PINRSTF R/W RESET pin flag
0:"0" is written
1: Reset from RESET pin

0 PONRSTF R/W Power-on flag
0: "0" is written

1: "1" is set to this bit in initial reset state right after power-on.

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

Note 2: 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 Lists

TMPM333FDFG/FYFG/FWFG has 78 ports. Besides the ports function, these ports can be used as I/O pins
for peripheral functions.

Table 8-1, Table 8-2 and Table 8-3 show the port function table.

Table 8-1 Port Function List (Port A-Port C)

, Input/ Pulup | Schmitt | Noise | "rodram- e
Port Pin ) ) mable Function pin
Output Pull-down input Filter .
Open-drain

PAO 110 Pull-up o - - TMS/ SWDIO
PA1 110 Pull-down - - - TCK/ SWCLK
PA2 110 Pull-up - - - TRACECLK
PA3 110 Pull-up - - - TRACEDATAQ

Port A
PA4 110 Pull-up - - - TRACEDATA1
PA5 110 Pull-up - - - TRACEDATA2
PA6 lfe} Pull-up - - - TRACEDATA3
PA7 110 Pull-up - - - -
PBO 110 Pull-up - - - TDO/ SWV
PB1 lfe} Pull-up - - - TDI
PB2 110 Pull-up o - - TRST
PB3 110 Pull-up - - - -

Port B
PB4 110 Pull-up - - - -
PB5 110 Pull-up - - - -
PB6 110 Pull-up - - - -
PB7 110 Pull-up - - - -
PCO Input Pull-up - - - AINO
PC1 Input Pull-up - - - AIN1

Port C
PC2 Input Pull-up - - - AIN2
PC3 Input Pull-up - - - AIN3

o : Exist
- : Not exist

Note: The noise elimination width of the noise filter is approximately 30 ns under typical conditions.
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Table 8-2 Port Function List (Port D-Port G)

Port Pin Input/Out- Pull-up Schmitt N(lyise Pl;ggrbalgn— Function pin
put Pull-down Input Filter Open-drain

PDO Input Pull-up - - - AIN4, TB5INO
PD1 Input Pull-up - - - AIN5, TB5IN1
PD2 Input Pull-up - - - AING, TB6INO
PD3 Input Pull-up - - - AIN7, TB6IN1

Port D
PD4 Input Pull-up - - - AIN8
PD5 Input Pull-up - - - AIN9
PD6 Input Pull-up - - - AIN10
PD7 Input Pull-up - - - AIN11
PEO 110 Pull-up - - o TXDO
PE1 110 Pull-up o - o RXDO
PE2 110 Pull-up ) - o SCLKO, CTSO

Port E PE3 110 Pull-up o - o -
PE4 110 Pull-up - - o TXD1
PE5 110 Pull-up o - o RXD1
PE6 110 Pull-up o - o SCLK1, CTS1
PFO 110 Pull-up - - o TXD2
PF1 110 Pull-up o - o RXD2
PF2 110 Pull-up o - o SCLK2, CTS2
PF3 110 Pull-up [o] - o -

Port F
PF4 110 Pull-up o - o SDA1/ SO1
PF5 110 Pull-up o - o SCL1/SI1
PF6 110 Pull-up o - o SCK1
PF7 110 Pull-up o o o INT5
PGO 110 Pull-up o - o SDAO0/ SO0
PG1 110 Pull-up o - o SCLO/ SI0
PG2 110 Pull-up o - o SCKO
PG3 110 Pull-up o [¢) o INT4

Port G
PG4 1/0 Pull-up o) - o SDA2/ SO2
PG5 l{e} Pull-up o - o SCL2/ SI2
PG6 110 Pull-up o - o SCK2
PG7 110 Pull-up - - o TB8OUT

o : Exist
- : Not exist

Note: The noise elimination width of the noise filter is approximately 30 ns under typical conditions.
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Table 8-3 Port Function List (Port H-Port K)

. . Program-
_ Pull-u Schmitt Noise
Port Pin Input/Out P ) ) mable Function pin
put Pull-down input Filter )
Open-drain

PHO 110 Pull-up o - - TBOINO, BOOT
PH1 110 Pull-up o - - TBOIN1
PH2 110 Pull-up o - - TB1INO
PH3 110 Pull-up o - - TB1IN1

Port H
PH4 110 Pull-up o - - TB2INO
PH5 110 Pull-up o - - TB2IN1
PH6 110 Pull-up o - - TB3INO
PH7 110 Pull-up o - - TB3IN1
PIO 110 Pull-up - - - TBOOUT
PI1 110 Pull-up - - - TB10OUT
PI2 110 Pull-up - - - TB20OUT
PI3 110 Pull-up - - - TB3OUT

Port |
Pl4 110 Pull-up - - - TB4OUT
PI5 110 Pull-up - - - TB50OUT
PI6 110 Pull-up o - - TB4INO
PI7 110 Pull-up o] - - TB4IN1
PJO 110 Pull-up o [¢) - INTO
PJ1 110 Pull-up o o - INT1
PJ2 110 Pull-up o [¢) - INT2
PJ3 110 Pull-up o o - INT3

Port J
PJ4 110 Pull-up - - - TB6OUT
PJ5 110 Pull-up - - - TB70UT
PJ6 1/0 Pull-up o) o - INT6
PJ7 110 Pull-up o [¢) - INT7
PKO 110 - o - o (Note1) |-

Port K PK1 110 Pull-up - - - SCOUT, ALARM
PK2 110 Pull-up - - - TBOOUT

o : Exist
- Not exist

Note 1: N-ch open drain port.
Note 2: The noise elimination width of the noise filter is approximately 30 ns under typical conditions.
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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 functions.

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

If PxIE or PxCR is enabled with <DRVE>=1, 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 8-4 shows the pin conditions in STOP mode.

Table 8-4 Port conditions in STOP mode

Pin Name 110 <DRVE>=0 <DRVE> =1
Exclud- | X1, XT1 Input only x x
in
pogrt X2, XT2 Output only "High" Level Output "High" Level Output
RESET, NMI, MODE Input only o o
PAO, PBO Input x Depends on PxIE[m]
[When used for debug (PxFRn<PxmFn>=1) ) i
and output is enabled (PXCR<PxmC>=1)] Output Enabled when data s valid.
Disabled when data is invalid.
(note)
PF7, PG3, PJO to PJ3, PJ6, PJ7 Input o o
Port [When used for interrupt
(PxFRn<PxmFn>=1) and input is enabled Output x Depends on PxCR[m].
(PxIE<PxmIE>=1)] (note)
Input x Depends on PxIE[m].
Other ports
Output x Depends 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.

8.1.4 Precautions for Mode Transition between STOP and SLEEP

If PA1 is configured as a debug function pin of TCK/SWCLK, it prevents the low power consumption mode
from being fully effective.

Configure PA1 to function as a general-purpose port if the debug function is not used.
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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 debug interface and the
debug trace output.

PAO and PA1 are assigned as the debug interface after reset. PAO is initialized as the TMS/SWDIO pin with
input, output and pull-up enabled. PA1 is initialized as the TCK/SWCLK pin with input and pull-down enabled.
Pins from PA2 to PA7 operate as general-purpose-ports, and input, output and pull-up are disabled.

Note 1: If PAO is configured as the TMS/SWDIO pin, output is enabled even in STOP mode regardless of the
CGSTBYCR<DRVE?> bit setting

Note 2: If PA1 is configured as the TCK/SWCLK pin, it prevents the low power consumption mode from being fully effective.
Configure PA1 to function as a general-purpose port if the TCK/SWCLK is not used.

8.2.1.1  Port A Circuit Type

Type

™ T9 T9 T9 T9 T9 T6 T12

8.2.1.2 Port A register

Base Address = 0x4000_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 pull-up control register PAPUP 0x002C
Port A pull-down control register PAPDN 0x0030
Port A input control register PAIE 0x0038
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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-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 1

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PA7C-PAOC R/IW 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 - PAGF1 PA5F1 PA4F1 PA3F1 PA2F1 PA1F1 PAOF1
After reset 0 0 0 0 0 0 1 1

Bit Bit Symbol Type Function

31-7 - R Read as 0.
6 PAG6F1 R/IW 0: PORT

1: TRACEDATA3
5 PA5F1 R/W 0: PORT

1: TRACEDATA2
4 PA4F1 R/W 0: PORT

1: TRACEDATA1
3 PA3F1 R/IW 0: PORT

1: TRACEDATAO
2 PA2F1 R/W 0: PORT

1: TRACECLK
1 PA1F1 R/W 0: PORT

1: TCK/SWCLK
0 PAOF1 R/IW 0: PORT

1: TMS/SWDIO
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8.2.1.6 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 PABUP PA5UP PA4UP PA3UP PA2UP - PAOUP
After reset 0 0 0 0 0 0 0 1

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-2 PA7UP-PA2UP | R/IW Pull-up
0: Disable
1: Enable
1 - R Read as 0.
0 PAOUP R/IW Pull-up
0:Disable
1:Enable

8.2.1.7 PAPDN (Port A pull-down 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 - - - - - - PA1DN -
After reset 0 0 0 0 0 0 1 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1 PA1DN R/W Pull-down
0: Disable
1: Enable
0 - R Read as 0.
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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 PASIE PA2IE PA1IE PAOIE
After reset 0 0 0 0 0 0 1 1

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PA7IE-PAOIE R/IW 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 debug interface.

Reset configures PBO, PB1 and PB2 as debug interface.PBO is initialized as the TDO/SWYV pin with output
enabled. PB1 is initialized as the TDI pin with input and pull-up enabled. PB2 is initialized as the TRST pin with
input and pull-up enabled.PB3 to PB7 are initialized as general-purpose ports with input, output and pull-up
disabled.

Note:If PBO is configured as the TDO/SWV pin, output is enabled even in STOP mode regardless of the
CGSTBYCR<DRVE> bit setting.

8.2.2.1  Port B Circuit Type

Type T T T T T T2 T2 T11

8.2.2.2 Port B Register

Base Address = 0x4000_0040

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 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-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 1

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PB7C-PBOC R/IW Output
0: Disable
1: Enable
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8.2.2.5 PBFR1 (Port B 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 - - - - - PB2F1 PB1F1 PBOF1
After reset 0 0 0 0 0 1 1 1

Bit Bit Symbol Type Function
31-3 - R Read as 0.
2 PB2F1 R/W 0: PORT
1: TRST
1 PB1F1 R/W 0: PORT
1: TDI
0 PBOF1 R/W 0: PORT
1: TDO/SWV
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8.2.2.6 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 1 1 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PB7UP-PBOUP | R/W Pull-up
0: Disable
1: Enable
8.2.2.7 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 PBG6IE PB5IE PB4IE PB3IE PB2IE PB1IE PBOIE
After reset 0 0 0 0 0 1 1 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PB7IE-PBOIE R/W Input
0: Disable
1: Enable
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8.2.3 Port C (PCO to PC3)

The port C is a 4-bit input port. Besides the general-purpose input function, the port C functions as analog
input pins of the AD converter.

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

To use the Port C as an analog input of the AD converter, disable input on PCIE and disable pull-up on PCPUP.

Note: Unless you use all the bits of port C and port D as analog input pins, conversion accuracy may be reduced.
Be sure to verify that this causes no problem on your system.

8.2.3.1  Port C Circuit Type

Type - - - - T17 T17 T17 T17

8.2.3.2 Port C Register

Base Address = 0x4000_0080

Register name Address (Base+)
Port C data register PCDATA 0x0000
Port C pull-up control register PCPUP 0x002C
Port C input control register PCIE 0x0038
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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 - - - - PC3 PC2 PC1 PCO
After reset 0 0 0 0 1 1 1 1

Bit Bit Symbol Type Function
31-4 - R Read as 0.
3-0 PC3-PCO R Port C data register.

8.2.3.4 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 3 2 1 0
bit symbol - - - - PC3UP PC2UP PC1UP PCOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-4 - R Read as 0.
3-0 PC3UP-PCOUP | R/IW Pull-up
0: Disable
1: Enable
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8.2.3.5 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 - - - - PC3IE PC2IE PC1IE PCOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-4 - R Read as 0.
3-0 PC3IE-PCOIE R/W input
0: Disable
1: Enable
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8.2.4 Port D (PDO to PD7)

The port D is an 8-bit input port. Besides the general-purpose input function, the port D receives an analog
input of the AD converter and a 16-bit timer input.

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

Set the PDFR1 and PDIE when you use the port D as input pins of the 16-bit timer.

To use the Port D as an analog input of the AD converter, disable input on PDIE and disable pull-up on PDPUP.

Note:Unless you use all the bits of port C and port D as analog input pins, conversion accuracy may be reduced.
Be sure to verify that this causes no problem on your system.

8.2.4.1 Port D Circuit Type

7 6 5 4 3 2 1 0
Type T17 T17 T17 T17 T18 T18 T18 T18
8.2.4.2 Port D Register
Base Address = 0x4000_00CO
Register name Address (Base+)
Port D data register PDDATA 0x0000
Port D function register 1 PDFR1 0x0008
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 1 1 1 1 1 1 1 1

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PD7-PDO R Port D data register.

8.2.44 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 - - - - PD3F1 PD2F1 PD1F1 PDOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-4 - R Read as 0.
3 PD3F1 R/IW 0: PORT
1: TB6IN1
2 PD2F1 R/W 0: PORT
1: TB6INO
1 PD1F1 R/IW 0: PORT
1: TB5IN1
0 PDOF1 R/IW 0: PORT
1: TB5INO
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8.2.45 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-PDOUP | R/W Pull-up
0: Disable
1: Enable
8.2.4.6 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-PDOIE R/W Input
0: Disable
1: Enable
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8.2.5 Port E (PEO to PE6)

The port E 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 port function, the port E performs the serial interface function.
Reset initializes all bits of the port E as general-purpose ports with input, output and pull-up disabled.

The port E has two types of function register. If you use the port E as a general-purpose port, set "0" to the
corresponding bit of the two 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 both function registers at the same time.

8.2.5.1 Port E Circuit Type

Type - T16 T4 T10 T4 T16 T4 T10

8.2.5.2 Port E Register

Base Address = 0x4000_0100

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 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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8.2.5.3 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 - PE6 PE5 PE4 PE3 PE2 PE1 PEO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PE6-PEO R/W Port E data register

8.2.54 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 - PE6C PES5SC PE4C PE3C PE2C PE1C PEOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PE6C-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 - PEG6F1 PE5F1 PE4F1 PE3F1 PE2F1 PE1F1 PEOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6 PE6F1 R/IW 0: PORT

1: SCLK1
5 PE5F1 R/W 0: PORT
1: RXD1
4 PE4F1 R/W 0: PORT
1: TXD1
3 PE3F1 R/IW 0: PORT
1: Reserved
2 PE2F1 R/W 0: PORT
1: SCLKO
1 PE1F1 R/W 0: PORT
1: RXDO
0 PEOF1 R/IW 0: PORT
1: TXDO
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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 - PE6F2 - - - PE2F2 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6 PE6GF2 R/W 0: PORT
1: CTS1
5-3 - R Read as 0.
2 PE2F2 R/W 0: PORT
1: CTSO
1-0 - R Read as 0.
8.2.5.7 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 - PE6OD PE50D PE4OD PE30D PE20D PE10D PEOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PE6OD- R/W 0: CMOS
PEOOD 1: Open-drain
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8.2.5.8 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 - PE6UP PE5UP PE4UP PE3UP PE2UP PE1UP PEOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PEBUP-PEOUP | R/W Pull-up
0: Disable
1: Enable
8.2.5.9 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 - PEGBIE PES5IE PE4IE PE3IE PE2IE PE1IE PEOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PEGIE-PEOIE R/W Input
0: Disable
1: Enable
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8.2.6 PortF (PFO to PF7)

The port F 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 port function, the port F performs the functions of the serial interface,
the serial bus interface and the external interrupt input.

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

The port F has two types of function register. If you use the port F as a general-purpose port, set "0" to the
corresponding bit of the two registers. If you use the port F 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.

To use the external interrupt input for releasing STOP mode, select this function in the PFFR1 and enable input
in the PFIE 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 PFFR register setting if
input is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

8.2.6.1  Port F Circuit Type

Type T8 T13 T13 T13 T4 T16 T4 T10

8.2.6.2 Port F Register

Base Address = 0x4000_0140

Register name Address (Base+)
Port F data register PFDATA 0x0000
Port F output control register PFCR 0x0004
Port F function register 1 PFFR1 0x0008
Port F function register 2 PFFR2 0x000C
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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8.2.6.3 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 PF7 PF6 PF5 PF4 PF3 PF2 PF1 PFO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PF7-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 PF7C PF6C PF5C PF4C PF3C PF2C PF1C PFOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PF7C-PFOC R/IW 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 PF7F1 PF6F1 PF5F1 PF4F1 PF3F1 PF2F1 PF1F1 PFOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-8 - R Read as 0.
7 PF7F1 R/W 0: PORT

1: INTS
6 PF6F1 R/W 0: PORT

1: SCK1
5 PF5F1 R/W 0: PORT

1: SI1/SCL1
4 PF4F1 R/IW 0: PORT

1: SO1/SDA1
3 PF3F1 R/W 0: PORT

1: Reserved
2 PF2F1 R/W 0: PORT

1: SCLK2
1 PF1F1 R/W 0: PORT

1: RXD2
0 PFOF1 R/W 0: PORT

1: TXD2
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8.2.6.6 PFFR2(Port F 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 - - - - - PF2F2 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as 0.
2 PF2F2 R/IW 0: PORT
1: CTS2
1-0 - R Read as 0.

8.2.6.7 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 PF70D PF6OD PF50D PF40D PF30D PF20D PF10D PFOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PF70D-PFOOD | R/IW 0: CMOS
1: Open-drain
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8.2.6.8 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 PF7UP PFBUP PF5UP PF4UP PF3UP PF2UP PF1UP PFOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PF7UP-PFOUP | R/W Pull-up
0: Disable
1: Enable

8.2.6.9 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 PF7IE PF6IE PF5IE PF4IE PF3IE PF2IE PF1IE PFOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PF7IE-PFOIE R/W Input
0: Disable
1: Enable
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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 port function, the port G performs the functions of the serial bus interface, the
external interrupt input, and the 16-bit timer output.

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

To use the external interrupt input for releasing STOP mode, select function in the PGFR register and enable
input in the PGIE register.

These settings enable the interrupt input even if the CGSTBY CR<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 PGFR register setting if
input is enabled in PGIE. Make sure to disable unused interrupts when programming the device.

8.2.7.1 Port G Circuit Type

Type T10 T13 T13 T13 T8 T13 T13 T13

8.2.7.2 Port G Register

Base Address = 0x4000_0180

Register name Address (Base+)
Port G data register PGDATA 0x0000
Port G output control register PGCR 0x0004
Port G function register 1 PGFR1 0x0008
Reserved - 0x0010
Port G open drain control register PGOD 0x0028
Port G pull-up control register PGPUP 0x002C
Port G input control register PGIE 0x0038

Note: Access to the "reserved" areas is prohibited.
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8.2 Port functions TMPM333FDFG/FYFG/FWFG

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-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-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: TB8OUT
6 PG6F1 R/W 0: PORT

1: SCK2
5 PG5F1 R/W 0: PORT

1: SI2/SCL2
4 PG4F1 R/IW 0: PORT

1: SO2/SDA2
3 PG3F1 R/W 0: PORT

1: INT4
2 PG2F1 R/W 0: PORT

1: SCKO
1 PG1F1 R/W 0: PORT

1: SI0/SCLO
0 PGOF1 R/W 0: PORT

1: SO0/SDAO
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8.2.7.6 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- R/W 0: CMOS
PGOOD 1: Open-drain
8.2.7.7 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- R/W Pull-up
PGOUP 0: Disable
1: Enable
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8.2.7.8 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 PG7IE PG6IE PG5IE 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 PG7IE-PGOIE | R/W Input
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 port function, the port H performs the functions of the 16-bit timer
input and the operation mode setting.

While a reset signal is in "Low" state, the [PHO/BOOT] input and pull-up are enabled. At the rising edge
of the reset signal, if [PHO] is "High", the device enters single mode and boots from the on-chip flash memory.
If TPHO| is "Low", the device enters single BOOT mode and boots from the internal BOOT program.For
details of single boot mode, refer to "Flash Memory Operation".

Reset initializes PHO to PH7 bits of the port H as general-purpose ports with input and output disabled.Pull-
up is enabled for PHO and disabled for PH1 to PH7.

8.2.8.1  Port H Circuit Type

Type T3 T3 T3 T3 T3 T3 T3 T5

8.2.8.2 Port H Register

Base Address = 0x4000_01C0O

Register name Address (Base+t)
Port H data register PHDATA 0x0000
Port H output control register PHCR 0x0004
Port H function register 1 PHFR1 0x0008
Reserved - 0x0010
Port H pull-up control register PHPUP 0x002C
Port H input control register PHIE 0x0038

Note:Access to the "reserved" areas is prohibited.
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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-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-PHOC R/IW 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: TB3IN1
6 PH6F1 R/W 0: PORT
1: TB3INO
5 PH5F1 R/W 0: PORT
1: TB2IN1
4 PH4F1 R/IW 0: PORT
1: TB2INO
3 PH3F1 R/W 0: PORT
1: TB1IN1
2 PH2F1 R/W 0: PORT
1: TB1INO
1 PH1F1 R/W 0: PORT
1: TBOIN1
0 PHOF1 R/W 0: PORT
1: TBOINO
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8.2.8.6 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 1

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PH7UP-PHOUP | R/W Pull-up
0: Disable
1: Enable
8.2.8.7 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 PH5IE 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-PHOIE R/W Input
0: Disable
1: Enable
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8.2 Port functions TMPM333FDFG/FYFG/FWFG

8.2.9 Portl (PIO to PI7)

The port I 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 port function, the port I performs the 16-bit timer input/output function.

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

8.2.9.1  Port| Circuit Type

Type T3 T3 T9 T9 T9 T9 T9 T9

8.2.9.2 Port | Register

Base Address = 0x4000_0200

Register name Address (Base+)
Port | data register PIDATA 0x0000
Port | output control register PICR 0x0004
Port | function register 1 PIFR1 0x0008
Reserve - 0x0010
Port | pull-up control register PIPUP 0x002C
Port | input control register PIIE 0x0038

Note:Access to the "reserved" areas is prohibited.
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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 PI7 PI6 P15 Pl4 PI3 PI2 PI1 PIO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PI7-P10 R/W Port | data register.

8.2.9.4 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 PI7C Pl6C PI5C Pl4C PI3C PI2C PI1C PIOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PI7C-PIOC R/IW Output
0: Disable
1: Enable
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8. Input/Output Ports
8.2 Port functions TMPM333FDFG/FYFG/FWFG

8.2.9.5 PIFR1(Port I 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 PI7F1 PI6F1 PI5F1 PI4F1 PI3F1 PI2F1 PI1F1 PIOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 PI7F1 R/IW 0: PORT

1: TB4IN1
6 PI6F1 R/W 0: PORT

1: TB4INO
5 PI5F1 R/W 0: PORT

1: TB50UT
4 PI4F1 R/IW 0: PORT

1: TB4OUT
3 PI3F1 R/W 0: PORT

1: TB3OUT
2 PI2F1 R/W 0: PORT

1: TB20OUT
1 PI1F1 R/W 0: PORT

1: TB1OUT
0 PIOF1 R/W 0: PORT

1: TBOOUT
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To s H I BA TMPM333FDFG/FYFG/FWFG

8.2.9.6 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 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PI7UP PIBUP PISUP PI4UP PI3UP PI2UP PIMUP PIOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PI7UP-PIOUP R/IW Pull-up
0: Disable
1: Enable

8.2.9.7 PIIE (Port | 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 PI7IE PIBIE PISIE PI4IE PI3IE PI2IE PHIE PIOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PI7IE-PIOIE R/W Input
0: Disable
1: Enable