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5801-1, Horikawatyou, Saiwai Ward, Kawasaki City, Kanagawa prefecture, 212-8520

Error correction for technical datasheet of

Universal Asynchronous Receiver-1ransmitter

Thank you for using Toshiba microcontrollers.

Tel: +81-44-548-2200
Fax: +81-44-548-8965

We have found the mistakes about occurring transmission interrupt timing of the Universal
Asynchronous Receiver-Transmitter (UART and FUART) and the Universal Asynchronous
Receiver-Transmitter Circuit with 50% duty mode (UART) in our technical datasheet and reference

manual. We will inform you about the mistakes in this document.

We apologize for any inconvenience, but we ask that you review the content.

If you have any questions, please contact our sales representative.

Applicable products

TMPM342FYXBG
TMPM343F10XBG
TMPM343FDXBG
TMPM366F20AFG
TMPM366FWFG
TMPM366FYFG
TMPM366FDFG
TMPM366FWXBG
TMPM366FYXBG
TMPM366FDXBG
TMPM367FDFG
TMPM367FDXBG
TMPM368FDFG
TMPM368FDXBG
TMPM369FDFG
TMPM369FDXBG
TMPM36BF10FG
TMPM36BFYFG
TMPM381FWDFG
TMPM381FWFG
TMPM383FSEFG
TMPM383FSUG
TMPM383FWEFG
TMPM383FWUG
TMPM3V4FSEFG
TMPM3V4FSUG
TMPM3V4FWEFG
TMPM3V4FWUG
TMPM3V6FWDFG
TMPM3VG6FWFG

TMPM440FEXBG
TMPM440F10XBG
TMPM461F10FG
TMPM461F15FG
TMPM462F10FG
TMPM462F15FG
TMPM46BF10FG
TMPM4G6FDFG
TMPM4G6FEFG
TMPM4G6F10FG
TMPM4G7FDFG
TMPM4G7FEFG
TMPM4G7F10FG
TMPM4G8FDFG
TMPM4G8FDXBG
TMPM4G8FEFG
TMPM4G8FEXBG
TMPM4G8F10FG
TMPM4G8F10XBG
TMPM4G8F15FG
TMPM4G8F15XBG
TMPM4GOFDFG
TMPM4G9FDXBG
TMPM4GOFEFG
TMPM4GOFEXBG
TMPM4G9F10FG
TMPM4G9F10XBG
TMPM4GOF15FG
TMPM4G9F15XBG

TMPA900CMXBG
TMPA901CMXBG
TMPA910CRAXBG
TMPA910CRBXBG
TMPA911CRXBG
TMPA912CMXBG
TMPA913CHXBG
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2. Details

The timing of occurring transmission interrupt is shown as below.

There is the mistake in the timing of occurring transmission interrupt when the transmission
FIFO is not used only, and it will be corrected as below. There is no mistake in the transmission

interrupt timing when using the transmission FIFO.

2.1. When the transmission FIFO is unused

Transmission interrupt occurs when a transmission data moves from the transmission buffer (the
1st level of transmission FIFO) to transmission shift register. (When the transmission buffer

becomes empty.)

T T T
Transmission
1

T T T T
Shift Register
| | |

Transmission FIFO  1st

2nd

3rd

4th

))
((

~
~

((

32nd

—» UTxTXD

_____________ < Transmission interrupt occurs

Transmission buffer

2.1.1. The timing of occurring transmission interrupt

The transmission interrupt when the transmission FIFO is not used occurs when the transmission
buffer becomes empty because it notifies the timing of writing to the transmission buffer for the
next data. The transmission interrupt is automatically cleared when the next data is written to the
transmission buffer. Therefore, it is not necessary to clear the transmission interrupt by software
when continuously transmitting data (set UARTxICR<TXIC> to "1").

When the transmission is terminated, the final transmission data is transferred to the shift
register, and the final transmission interrupt occurs when the transmission buffer becomes empty.
If the next data is not written to the transmission buffer, the transmission interrupt can be
intentionally cleared by executing clear by software in the interrupt handler (set UARTXICR

<TXIC> to "1").

If you execute the transmission interrupt clear by software during data transmission (set
UARTxICR <TXIC> to "1"), the transmission interrupt does not occur if you write the data to the
transmission buffer at the same time as the STOP bit is generated. In order to generate the
transmission interrupt reliably, do not clear the transmission interrupt by software, write data to

the transmission buffer during data transmission, or write the data to the transmission buffer
while transmission is stopped (when UARTxFR<BUSY>="0").

When transmitting data continuously, it is recommended to transfer the data by using the

transmission FIFO in the next section.
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2.2. When transmission FIFO is used

Transmission interrupt occurs when transmission FIFO level matches with preset FIFO level
which is specified by UARTXIFLS<TXIFSEL[2:0]>.

Tr'ansrlniss'ion'Shi'ft Régis'ter — UTXTXD

-~
Transmission FIFO 1st Transmission interrupt occurs when
2nd transmission FIFO fill level matches
3rd with preset FIFO level
4th |b---> e.g.: UARTXIFLS<TXIFSEL[2:0]>=
I~ = "000"
32nd 1/8 Full (4 bytes) setting

2.2.1. The timing of occurring transmission interrupt

When using the transmission FIFO, the transmission interrupt occurs when transmission FIFO
level matches with preset FIFO level.

For example, in case of UARTxIFLS<TXIFSEL[2:0]> = "000" (1/8 full 4 bytes setting), the
transmission interrupt occurs when the transmission FIFO level matches with 4th level.

The transmission interrupt is cleared when data whose FIFO level is above the specified FIFO
level is stored in the transmission FIFO and occurs again when the specified FIFO level is reached.
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3. Description

The description about occurring transmission interrupt is different from each product. The chapter

number of placement for each product are shown as below.

There is the mistake in the timing of occurring transmission interrupt when the transmission

FIFO is not used only, and it will be corrected as below. There is no mistake in the transmission

interrupt timing when using the transmission FIFO.

The details of revised description for the mistake will be explained in "4. Revised description"

below, and the revised description is all target products in common.

3.1. Description Type A

3.1.1. Applicable products and chapter of the description

Product name

Chapter of the description

TMPA911CRXBG, TMPA912CMXBG, TMPA913CHXBG

TMPM342FYXBG 16.4.7
TMPM366F20AFG (Note) 15.4.7
TMPM366FWFG, TMPM366FYFG, TMPM366FDFG, TMPM366FWXBG, 16.4.7
TMPM366FYXBG, TMPM366FDXBG o
TMPM367FDFG, TMPM367FDXBG, TMPM368FDFG, TMPM368FDXBG, 13.4.7
TMPM369FDFG, TMPM369FDXBG, -
TMPM36BFYFG, TMPM36BF10FG 13.4.7
TMPA900CMXBG, TMPA901CMXBG, TMPA910CRAXBG, TMPA910CRBXBG, 3.13.1.1 (7)

Note: The chapter in a section of the Universal Asynchronous Receiver-Transmitter (UART).

Original description (Red box)

Interrupt type Interrupt timing

Qverrun error After receiving the stop bit of Overflow data
Break error After receiving STOP bit
Parity error After receiving parity data

Frame error After receiving frame over bit

Receive time out error After 511 clocks(Baud16) from Receive FIFO data storage

Transmit interrupt After transmitting the last data (MSB data)

Receive interrupt After receiving STOP bit
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3.2. Description Type B(1)

3.2.1. Applicable products and chapter of the description
Product name Chapter of the description

TMPM461F10FG, TMPM461F15FG, TMPM462F10FG, TMPM462F15FG 14.4.6.2

Original description (Red box)

Interrupt source Interrupt generation timing
QOverrun error generation After a stop bit is received when FIFO is full.
Break ermror interrupt After a stop bit 1s received.
Parity error generation After a parity data is received.
Framing ermror generation After bit data that generates frame over is received.

N . After data is received in receive FIFO, then 511 clocks of Baud16
Reception timeout interrupt

has elapsed.
Transmission interrupt After MSB of last data is transmitted.
Reception interrupt After a stop bit is received.
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3.3. Description Type B(2)

3.3.1. Applicable products and chapter of the description

Product name Chapter of the description

TMPM343FDXBG, TMPM343F10XBG, TMPM366F20AFG (Note) 16.4.6.2

TMPM381FWFG, TMPM381FWDFG,
TMPM383FSUG, TMPM383FSEFG, TMPM383FWUG, TMPM383FWEFG,

TMPM3V4FSUG, TMPM3VAFSEFG, TMPM3V4FWUG, TMPM3VAFWEFG, 11.4.6.2
TMPM3VBEWFG, TMPM3VBFWDFG
TMPM440FEXBG, TMPM440F10XBG 26.4.6.2

Note: The chapter in a section of the Universal Asynchronous Receiver-Transmitter Circuit with
50% duty mode (UART).

Original description (Red box)

Interrupt source Interrupt generation timing
Qverrun error generation After a stop bit is received when FIFO is full.
Break error interrupt After a stop bit is received.
Parity error generation After a parity data is received.
Framing error generation After bit data that generates frame over is received
Reception timeout interrupt After data is received in receive FIFO, then 511 clocks of Baud16 has elapsed

When the FIFO After the transmission is enabled, when a START bit and STOP bit

Is unused: in the first byte of the fransmission data are sent, a fransmit inter-
rupt occurs. In the second byte and the following byte, a transmit inter-
rupt occurs only when a STOP bit is sent.

Transmission interrupt (In this case, each interrupt is cleared after the transmit data is writ-
ten.)

When the FIFO When a STOP bit is sent (after the MSB data is transmitted), if the
is used: amount of data in the FIFO is the same level as the specified level
of FIFO, a transmit interrupt occurs.

When the FIFO A receive interrupt occurs when the FUART receives a STOP hit
is unused:

Reception interrupt
When the FIFO A receive interrupt occurs when the FUART receives a STOP bit inclu-

is used: ded in the data that fills the FIFO to the specified level.
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3.4. Description Type B(3)

3.4.1. Applicable products and chapter of the description

Product name Chapter of the description

TMPM4G6FDFG, TMPM4G6FEFG, TMPM4G6F10FG, TMPM4G7FDFG,
TMPM4G7FEFG, TMPM4G7F10FG, TMPM4G8FDFG, TMPM4G8FDXBG,
TMPM4G8FEFG, TMPM4G8FEXBG, TMPM4G8F10FG, TMPM4G8F10XBG,
TMPM4G8F15FG, TMPM4G8F15XBG, TMPM4G9FDFG, TMPM4G9FDXBG,
TMPM4G9FEFG, TMPM4GOFEXBG, TMPM4G9F10FG, TMPM4G9F10XBG,
TMPM4G9F15FG, TMPM4G9F15XB

Note: In this reference manual, read UARTXIFLS with /[FURTxIFLS], UARTxICR with
[FURTXICR], UARTxFR with [FURTxFR].

Original description (Red box)

Reference Manual (Note)

Full Universal Asynchronous

Receiver Transmitter Circuit
(FUART-B)

3.8.2

Interrupt source Interrupt generation timing

Overrun error generation  [After a STOP bit is received when FIFO is full.

Break error interrupt After a STOP bit is received.

Parity error generation After a parity data is received.
Framing error

After Bit data that generates frame over is received.

generation
Reception timeout After data is received in receive FIFO, then 511 clocks of the transfer
interrupt clock have elapsed.

1 byte hold register (FIFO is unused):

After transmission has been enabled. For the first Byte, when START bit
starts to transmit and when STOP bit starts to transmit. For the second
Byte or later, when STOP bit starts to transmit (after each interrupt has
been generated and the interrupt is cleared by each data write).

FIFO is enabled:

When the data count in FIFO becomes a set level at the start of STOP
bit transmission (after MSB data is transmitted).

1 byte hold register (FIFO is unused):

After STOP bit is received.

Reception interrupt FIFO is enabled:

After STOP bit is received when the data count in FIFO becomes a set
level.

Transmission interrupt
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3.5. Description Type C

3.5.1. Applicable products and chapter of the description.
Product name Chapter of the description

TMPM46BF10FG 19.4.6.2

Original description (Red box)

Interrupt source Interrupt generation timing
Overrun error generation After a stop bit i1s received when FIFO 1s full.
Break error interrupt After a stop bit 1s received.
Panty error generation After a panty data is received.
Framing error generation After bit data that generates frame over is received.
Reception timeout interrupt After data is received in receive FIFO, then 511 clocks of Baud16
has elapsed.
Transmission interrupt I After MSB of last data is transmitted.
Reception interrupt After a stop bit is received.
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4. Revised description

The description of the transmission interrupt occurrence timing differs depending on the products,
but the correct description is as follows in common.

4.1. The timing of occurring transmission interrupt

The transmission interrupt when the transmission FIFO is not used occurs when the transmission
buffer becomes empty because it notifies the timing of writing to the transmission buffer for the
next data. The transmission interrupt is automatically cleared when the next data is written to the
transmission buffer. Therefore, it is not necessary to clear the transmission interrupt by software
when continuously transmitting data (set UARTXICR<TXIC> to "1").

When the transmission is terminated, the final transmission data is transferred to the shift
register, and the final transmission interrupt occurs when the transmission buffer becomes empty.
If the next data is not written to the transmission buffer, the transmission interrupt can be
intentionally cleared by executing clear by software in the interrupt handler (set UARTxICR
<TXIC> to "1").

If you execute the transmission interrupt clear by software during data transmission (set
UARTXICR <TXIC> to "1"), the transmission interrupt does not occur if you write the data to the
transmission buffer at the same time as the STOP bit is generated. In order to generate the
transmission interrupt reliably, do not clear the transmission interrupt by software, write data to
the transmission buffer during data transmission, or write the data to the transmission buffer
while UART transmission is stopped (when UARTxFR<BUSY> ="0").

End of document



TMPM369FDFG/XBG

© 2012-2023
Toshiba Electronic Devices & Storage Corporation



TOSHIBA

TMPM369FDFG/XBG

B R e e e e e e s st

Arm, Cortex and Thumb are registered trademarks of Arm Limited (or its subsidiaries) in the US
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Introduction: Notes on the description of SFR (Special Function Register) under this specifica-
tion

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

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

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

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

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

Base Address = 0x0000_0000

Register name Address(Base+)

Control register SAMCR 0x0004

0x000C

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

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

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

+  The description of each register provides bits, bit symbols, types, initial values after reset and func-
tions.
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TMPM369FDFG/XBG
1.2.2 SAMCR(Control register)

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

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

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

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

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

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

R/ W READ WRITE
R READ
w WRITE

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

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

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

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

Example: SAMCR[9:7]="000"
It indicates bit 9 to bit 7 of the register SAMCR (32 bit width).
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CMOS 32-Bit Microcontroller

TMPM369FDFG
TMPM369FDXBG

The TMPM369FDFG/XBG are a 32-bit RISC microprocessor with an Arm Cortex® M3 microprocessor core.

ROM
Product Name RAM Package
(FLASH)
TMPM369FDFG LQFP144
512 Kbyte 128 Kbyte
TMPM369FDXBG TFBGA177

The outlines and features 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. High-speed programming & low power consumption using Toshiba NANO FLASH™ technology
High-speed programming has an effect on mass production stage and developing device

Low power consumption design

3. On-chip program memory and data memory
On-chip FlashROM : 512K bytes
On-chip RAM : 128K bytes

4. uDMA controller (WDMAC) : 32 channels / 2 units

Transfer object : On-chip memory, on-chip I/O and external memory

Page 1 2023/07/21




1.1

Features

TMPM369FDFG/XBG

5. 16-bit timer (TMRB) : 8 channels
16-bit interval timer mode
16-bit event counter mode
16-bit PPG output (4-phase synchronous output supported)

Input capture function

6. Real-time clock (RTC) : 1 channel
Clock (hour, minute and second)
Calender (Month, week, date and leap year)
Operable regardless of operational modes (NORMAL/IDLE/STOP1/STOP2)

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

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

9. Serial bus interface (I2C/SIO) : 3 channels

Either I12C bus mode or synchronous mode can be selected.

10. Synchronous serial interface (SSP) : 3 channels
Supports SPI/SSI/Microwire formats
Channel 0/1 : 10MHz (Master), 3.3MHz (Slave) (@ fsys=80MHz)
Channel 2 : 20MHz (Master), 6.6MHz (Slave) (@ fsys=80MHz)

11. UART : 2 channels
Either 8-wired UART or IrDA 1.0 mode can be selected.

12. 12-bit AD converter (ADC) : 16 channels/ 2 units
Start by an internal timer trigger
Fixed channel/scan mode
Single/repeat mode
AD monitoring 2ch
Conversion speed 1.0 ps (@fsys = 80 MHz in normal mode)

High-speed conversion using interleave mode (conversion speed max. 0.5us)

13. 10-bit DA converter (DAC) : 2 channels
VREFH cutting function (Power down mode)
Output current : 1mA
Settling time : 1us

Signal generation function

14. USB2.0 full-speed device : 1 channel
Conforms to Universal Serial Bus Specification Rev2.0
End point : 8 channels
Control/Bulk/Interrupt/Isochronous mode
Full-speed 12Mbps (Low speed is not available.)

2023/07/21
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TMPM369FDFG/XBG

15. USB2.0 full-speed host : 1 channel

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Conforms to Universal Serial Bus Specification Rev2.0
Conforms to OpenHCI for Release 1.0a
Control/Bulk/Interrupt/Isochronous mode

Full-speed 12Mbps (Low speed is not available.)

CAN2.0 : 1 channel
Supports Version 2.0B Active

32 mailboxes

Maximum transfer rate : 1Mbps

Ethernet MAC : 1 channel
IEEES802.3u-compliant
Flow control (IEEE802.3x/back pressure method)
Supports 10Mbps/100Mbps
Supports MII (Media Independent Interface)
High-speed communication using dedicated DMA and total 8K bytes FIFO
Magic packet detection function

Remote control signal preprocessor (RMC) : 1 channel
Can receive up to 72 bits data at a time
Noise canceller
Reader code detection

Multi-purpose timer (MPT) : 4 channels
Motor control (PMD : 2 channels)
IGBT control
16-bit timer

Encoder input function (ENC) : 2 channels

Support incremental type encoder
LVD/POR function : 1 unit
Oscillation Frequency Detection (OFD) : 1 unit

External bus interface (EBIF) : 1 unit
Supports separate/multiplex bus : 8-bit/16-bit width

Chip select/wait controller : 4 channels

Interrupt source

Internal: 112 factors. The order of precedence can be set over 7 levels (except the watchdog timer in-
terrupt).

External: 16 factors. The order of precedence can be set over 7 levels.

Non maskable interrupt (NMI)
NMI is generated by Watchdog timer, LVD and NMI pin.

Page 3 2023/07/21



1.1 Features TMPM369FDFG/XBG

26. Input/ output ports
Input/output 101 pins (Two 5V tolerant input included), output: 1 pin

27. Low power cunsumption mode
IDLE, STOP1, STOP2
IDLE : CPU stops
STOP1/STOP2 : All circuits stop except RTC and remote control signal preprocessor
(In STOP2 mode, partial circuit is shut-down.)

28. Clock generator
On-chip PLL (switchable multiplier among 3-, 4-, 5-, 6-, 8- and 10-fold)
Clock gear function : The high-speed clock can be divided into 1/1, 1/2, 1/4, 1/8 or 1/16.

29. Endian

Little endian

30. Debug interface
JTAG/SWD/SWV/TRACE (DATA 4 bits)

31. Maximum operating frequency

80MHz (External oscillator@8MHz/10MHz/16MHz or internal oscillator@10MHz)

32. Operating voltage range
2.7V to 3.6V (When USB is not used)
3.0V to 3.45V (When USB is used)

33. Temperature range
—40 to 85 degrees (except during Flash writing/erasing)
0 to 70 degrees (during Flash writing/erasing)

34. Package

LQFP144 (20mm x 20mm, 0.5mm pitch)
TFBGA177 (11mm x 11mm, 0.65mm pitch)

2023/07/21 Page 4
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1.2 Block Diagram

Cortex-M3

Ether usB ¢ DMAC || u DMAC
| JTAG/SWV | |ETM | |NVIC| MAC Device (unit A) (unit B)

S S S S N

AHB Lite Bus Matrix

PN
FLASH ROM [«—> -
> ENC |
Main RAM ~ [€—> > MPT |
s ]
Backup RAM |« > <_>| PORT |
=
T |e—>| WDT
BOOTROM |e—>&| |Z |
= S|le—> RTC |
N\ w
USBHOST [€—>& g | TVRE |
Ether MAC  |e—» <—>| SIO/UART(4bytes FIFO) |
> 12C/SI0 |
USB Device |e—>
- > OFD |
CAN — > RMC |
N L |
| AHBto APB Bridge |
A
[12bit ADC (unit A) <>~ SsP |
[ 12bit ADC (unit B) | <> EBIF |

| 10bit DAC  |<e—

| UART |«

Figure 1-1 TMPM369FDFG/XBG Block Diagram
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1.3 Pin Layout TMPM369FDFG/XBG

1.3 Pin Layout

Figure 1-2 shows the pin layout of TMPM369FDFG.

DVDD3A
PB6
PB5
PB4
PB3
PB2
DVSSA
PC7
PC6
PC5
PC4
PG7
PG6
PG5

PG4
TMPM369 PG3
PG2
PG1
Top View E??
PF6
PF5
PF4
DVDD3A
PF3
PF2
PF1
PFO
DVSSA
PD7
PD6
PD5
PD4
PD3
PD2
PD1

Figure 1-2 Pin Layout
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PE2 | PE3 [ PES | NC | NC | NC | NC | NC | NC | NC | NC | PB3 | PH7 [pvssa| xi

PEG | PE4 | PD2 | PFO | PF2 | PF4 | PF5 | PG2 | PG3 | PG6 | PC5 | PB2 | PB4 |pvbpsa| x2

PE7 | PD1 | PD5 | PD7 | PF1 | PF3 | PF7 | PG1 | PG4 | PG7 | PC6 | PC7 | PB5 |RvDD3 | XT1

TMPM369FDFG/XBG
Figure 1-3 shows the pin layout of TMPM369FDXBG.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Top View

A PJ3 | PI7 PI6 | Pl4 |Avsse |pvssa| PA1 | PA6 | PA7 |ovbpsalovssa| PL1 | PLO | PM2 | PM3

B PJ4 | PJ2 | PJO | PI5 |avpp3s| PAO | PA2 | PA5 | PBO | PL6 | PL5 | PL2 | PM1 | PK1 | PKO

C PJ5 | PJ6 | PJ1 | mope |REseT| Nmi | PA3 | PA4 | PB1 | PL7 | PL4 | PL3 | PMO | PK2 |ovobpsa

D [vrere|vrerns| PJ7 | Bsc [ NC [ NC | NC [ NC [ NC | NC [ NC | PNO | PK4 | PK3 |pvssa

E PIO [avoDsalavssa | NC | NC PN2 | PN1 |DpvssB | bvsse

USB-

F P11 | PI2 | PI3 | NC PN4 | PN3 |pvsss HDP

G |vrerialvrerna| AYPP3 | NC DvssB [ PN5 |Dvsse ggﬁﬂ_

H DAO | DA1 |FTEST3| NC PHO | pvsss | bvsse |pvbpss

AVSS USB-

J "oa_ |DPVSsA |pvopza| NC PH2 | PH1 [Dpvsss DDP

USB-

K |[Pco|PCt1|PC3|NC PH4 | PH3 [pvsse | jh\

L PC2 | PEO | PET | NC PH6 | PH5 |Dvsss | DvssB
M
N
P
R

PDO | PD3 | PD4 | PD6 |pvssa |pvopsa|l PF6 | PGO | PG5 | PC4 |pvssa [pvsssa| PB6 |Dvssa | XT2

Figure 1-3 Pin Layout
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1.4 Pin names and Functions

1.4.1 TMPM369FDFG (Sorted by Pin Number)

The following table shows the input/output pin names and functions of TMPM369FDFG.

Table 1-1 Pin Names and Functions (1/11)

Pin
Type N Pin Name Input/ Output Function
o.
. PJ2 Input/Output Input/Output port
Function 1 ]
AINB6 Input Analog input
. PJ3 Input/Output Input/Output port
Function 2 .
AINB7 Input Analog input
. PJ4 Input/Output Input/Output port
Function 3 .
AINB8 Input Analog input
. PJ5 Input/Output Input/Output port
Function 4
AINB9 Input Analog input
. PJ6 Input/Output Input/Output port
Function 5 .
AINB10 Input Analog input
. PJ7 Input/Output Input/Output port
Function 6 .
AINB11 Input Analog input
Supplying the AD converter with a reference power supply.
PS 7 VREFLB - PPYINg P ppy .
(note) VREFLB must be connected to power supply even if AD converter is not used.
Supplying the AD converter with a reference power supply.
PS 8 VREFHB - ppIng v " pow uppy' .
(note) VREFHB must be connected to power supply even if AD converter is not used.
Supplying the AD converter with a power supply.
PS 9 AVDD3A - PPYINg P PPy . )
(note) AVDD3A must be connected to power supply even if AD converter is not used.
AD converter GND pin
PS 10 AVSSA - ) )
(note) AVSSA must be connected to GND even if the AD converter is not used.
PIO Input/Output Input/Output port
Function 11 AINAO Input Analog input
INT9 Input External interrupt pin
PI1 Input/Output Input/Output port
Function 12 AINA1 Input Analog input
INTA Input External interrupt pin
PI2 Input/Output Input/Output port
Function 13 AINA2 Input Analog input
INTB Input External interrupt pin
PI3 Input/Output Input/Output port
i AINA3 Input Analog input
Function 14 . .
INTC Input External interrupt pin
DMAREQ Input DMA request pin
Supplying the AD converter with a reference power supply.
PS 15 VREFLA - pPYIng v " pow uppy. .
(note) VREFLA must be connected to power supply even if AD converter is not used.
Supplying the AD convert ith a reference er supply.
PS 16 VREFHA ) pplying nverter wi refer power uppy. .
(note) VREFHB must be connected to power supply even if AD converter is not used.
Supplying the DA converter with a power supply.
PS 17 AVDD3_DA - PPYINg P i ) .
- (note) AVDD3_DA must be connected to power supply even if DA converter is not used.
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1.4 Pin names and Functions

TMPM369FDFG/XBG

Table 1-1 Pin Names and Functions (2/11)

Pin
Type N Pin Name Input/ Output Function
o.
Function 18 DAO Output DA converter analog output pin
Function 19 DA1 Output DA converter analog output pin
Supplying the DA converter GND pin
PS 20 AVSS_DA - ppying P . .
- (note) AVSS_DA must be connected to GND even if DA converter is not used.
TEST pin
TEST 21 FTEST3 - .
(note) TEST pin must be left OPEN.
PS 22 DVSSA - GND pin
PCO Input/Output Input/Output port
Function 23 A0 Output Address bus
INTE Input External interrupt pin
PC1 Input/Output Input/Output port
Function 24 A1 Output Address bus
INTF Input External interrupt pin
. PC2 Input/Output Input/Output port
Function 25
A2 Output Address bus
. PC3 Input/Output Input/Output port
Function 26
A3 Output Address bus
PEO Input/Output Input/Output port (This port is used for single boot mode. Refer to "Flash" for more detail.)
A0 Output Address bus
Function 27 A16 Output Address bus
INT4 Input External interrupt pin
TBOIN Input Inputting the timer B capture trigger
PE1 Input/Output Input/Output port (This port is used for single boot mode. Refer to "Flash" for more detail.)
RXDO Input SIO receive pin
. A1 Output Address bus
Function 28
A17 Output Address bus
INTS Input External interrupt pin
TB1IN Input Inputting the timer B capture trigger
PE2 Input/Output Input/Output port (This port is used for single boot mode. Refer to "Flash" for more detail.)
TXDO Output SIO transmit pin
Function 29 A2 Output Address bus
A18 Output Address bus
TB1OUT OUTput Timer B output
PE3 Input/Output Input/Output port (This port is used for single boot mode. Refer to "Flash" for more detail.)
SCLKO Input/Output SIO clock pin
. A3 Output Address bus
Function 30
A19 Output Address bus
CTSO Input Handshake pin
TBOOUT Output Timer B output pin
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TOSHIBA

TMPM369FDFG/XBG

Table 1-1 Pin Names and Functions (3/11)

Pin
Type N Pin Name Input/ Output Function
0.
PS 31 DVDD3A - Power supply pin
PE4 Input/Output Input/Output port
SCLK1 Input/Output SIO clock pin
. A4 Output Address bus
Function 32
A20 Output Address bus
CTS1 Input Handshake pin
TB20OUT Output Timer B output pin
PE5 Input/Output Input/Output port (This port is used for single boot mode. Refer to "Flash" for more detail.)
. TXD1 Output SIO transmit pin
Function 33
A5 Output Address bus
A21 Output Address bus
PE6 Input/Output Input/Output port
. RXD1 Input SIO receive pin
Function 34
A6 Output Address bus
A22 Output Address bus
PE7 Input/Output Input/Output port
A7 Output Address bus
Function 35 A23 Output Address bus
INT6 Input External interrupt pin
TB2IN Input Inputting the timer B capture trigger
. PDO Input/Output Input/Output port
Function 36
A8 Output Address bus
. PD1 Input/Output Input/Output port
Function 37
A9 Output Address bus
. PD2 Input/Output Input/Output port
Function 38
A10 Output Address bus
. PD3 Input/Output Input/Output port
Function 39
A11 Output Address bus
. PD4 Input/Output Input/Output port
Function 40
A12 Output Address bus
. PD5 Input/Output Input/Output port
Function 41
A13 Output Address bus
. PD6 Input/Output Input/Output port
Function 42
A14 Output Address bus
. PD7 Input/Output Input/Output port
Function 43
A15 Output Address bus
PS 44 DVSSA - GND pin
PFO Input/Output Input/Output port
Function 45 DO0/ADO Input/Output Data bus/address data bus pin
CTS4 Input Handshake pin
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1.4 Pin names and Functions

TMPM369FDFG/XBG

Table 1-1 Pin Names and Functions (4/11)
Type :: Pin Name Input/ Output Function
PF1 Input/Output Input/Output port
Function 6 D1/AD1 Input/Output Data bus/addljes§ data bus pin
TXD4 Output UART transmit pin
IROUT4 Output IrDA1.0 transmit pin
PF2 Input/Output Input/Output port
Function 47 D2/AD2 Input/Output Data bus/atlidresls data bus pin
RXD4 Input UART receive pin
IRIN4 Input IrDA1.0 receive pin
PF3 Input/Output Input/Output port
Function 48 D3/AD3 Input/Output Data bus/address data bus pin
RTS4 Output UART Modem control (RTS)
PS 49 DVDD3A - Power supply pin
PF4 Input/Output Input/Output port
Function 50 D4/AD4 Input/Output Data bus/address data bus pin
INTO Input External interrupt pin
DCD4 Input Modem status (DCD)
PF5 Input/Output Input/Output port
D5/AD5 Input/Output Data bus/address data bus pin
Function 51 ENCZ0 Input Z-phase input pin
RIN4 Input Modem status (RIN)
SCK1 Input/Output SIO mode clock pin
PF6 Input/Output Input/Output port
D6/AD6 Input/Output Data bus/address data bus pin
Function 52 ENCBO Input B-phase input pin
DSR4 Input Modem status (DSR)
SI1/SCL1 Input/Output SIO mode receive pin, 12C mode clock pin
PF7 Input/Output Input/Output port
D7/AD7 Input/Output Data bus/address data bus pin
Function 53 ENCAO Input A-phase input pin
DTR4 Output Modem control (DTR)
SO1/SDA1 Input/Output SIO mode transmit pin, 12C mode transmit/receive pin
PGO Input/Output Input/Output port
Function 54 D8/AD8 Input/Output Data bus/address data bus pin
MTOIN Input Multi-purpose timer (IGBT mode) input pin
PG1 Input/Output Input/Output port
. D9/AD9 Input/Output Data bus/address data bus pin
Function 55 __ . . .
EMGO Input Multi-purpose timer (PMD mode abnormal status detection input
GEMGO Input Multi-purpose timer (IGBT mode abnormal status detection input
PG2 Input/Output Input/Output port
D10/AD10 Input/Output Data bus/address data bus
Function 56 Z00 Output Multi-purpose timer (PMD mode) Z-phase output pin
MTOUT10 Output Multi-purpose timer (IGBT mode) output pin
MTTBOIN Input Multi-purpose timer (timer mode) input pin
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TOSHIBA

TMPM369FDFG/XBG
Table 1-1 Pin Names and Functions (5/11)
Pin
Type N Pin Name Input/ Output Function
0.
PG3 Input/Output Input/Output port
D11/AD11 Input/Output Data bus/address data bus
Function 57 WOo0 Output Multi-purpose timer (PMD mode) W-phase output pin
MTOUTO0 Output Multi-purpose timer (IGBT mode) output pin
MTTBOOUT Output Multi-purpose timer (timer mode) output pin
PG4 Input/Output Input/Output port
. D12/AD12 Input/Output Data bus/address data bus
Function 58 . . X
YOO Output Multi-purpose timer (PMD mode) Y-phase output pin
SP1CLK Input/Output SSP clock pin
PG5 Input/Output Input/Output port
. D13/AD13 Input/Output Data bus/address data bus
Function 59 . . X
VOO Output Multi-purpose timer (PMD mode) V-phase output pin
SP1DO Output SSP data output pin
PG6 Input/Output Input/Output port
. D14/AD14 Input/Output Data bus/address data bus
Function 60 ) ) :
XO00 Output Multi-purpose timer (PMD mode) X-phase output pin
SP1DI Input SSP data input pin
PG7 Input/Output Input/Output port
. D15/AD15 Input/Output Data bus/address data bus
Function 61 ) . ;
uoo Output Multi-purpose timer (PMD mode) U-phase output pin
SP1FSS Input/Output SSP frame/slave selection pin
. PC4 Input/Output Input/Output port
Function 62
A4 Output Address bus
. PC5 Input/Output Input/Output port
Function 63
A5 Output Address bus
. PC6 Input/Output Input/Output port
Function 64
A6 Output Address bus
. PC7 Input/Output Input/Output port
Function 65
A7 Output Address bus
PS 66 DVSSA - GND pin
PB2 Input/Output Input/Output port
WR Output Write strobe pin
Function 67 SP2CLK Input/Output SSP clock pin
MTOUTO03 Output Multi-purpose timer (IGBT mode) output pin
MTTB30OUT Output Multi-purpose timer (timer mode) output pin
PB3 Input/Output Input/Output port
RD Output Read strobe pin
Function 68 SP2DO Output SSP data output pin
MTOUT13 Output Multi-purpose timer (IGBT mode) output pin
MTTB3IN Input Multi-purpose timer (timer mode) input pin
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1.4 Pin names and Functions

TMPM369FDFG/XBG

Table 1-1 Pin Names and Functions (6/11)

Pin
Type N Pin Name Input/ Output Function
o.
PB4 Input/Output Input/Output port
CS0 Output Chip select pin Output
Function 69 SP2DI Input SSP data input pin
GEMG3 Input Multi-purpose timer read strobe pin (IGBT mode) abnormal status detection input
INT7 Input External interrupt pin
PB5 Input/Output Input/Output port
ALE Output Address latch enable pin
Function 70 SP2FSS Input/Output SSP frame/slave selection pin
MT3IN Input Multi-purpose timer (IGBT mode) input pin
INT1 Input External interrupt pin
PB6 Output Output port
BELL Output Byte enable pin
Function/ .
Control 71 SCOouUT Output Internal clock output pin
TB3OUT Output Timer B output pin
BOOT Input Boot mode pin (This port is used for single boot mode. Refer to "Flash" for more detail.)
PS 72 DVDD3A - Power supply pin
PH7 Input/Output Input/Output port
Function 73 EM_LINK Input LINK signal (IEEE802.3)
TB3IN Input Inputting the timer B capture trigger
. PH6 Input/Output Input/Output port
Function 74 i X
EM_MAGICP Output Magic packet detection (IEEE802.3)
PH5 Input/Output Input/Output port
Function 75 EM_ETOMOD Output External mode output (IEEE802.3)
TB4IN Input Inputting the timer B capture trigger
. PH4 Input/Output Input/Output port
Function 76 ,
EM_TPAUSE Output Transmitting PAUSE frame(IEEE802.3)
PH3 Input/Output Input/Output port
CS3 Output Chip select pin
. CA_RX Input CAN receive data
Function 77 ) ) )
MTOUTO02 Output Multi-purpose timer (IGBT mode) output pin
MTTB20OUT Output Multi-purpose timer (timer mode) output pin
EM_RPAUSE Output Pause in receiving (IEEE802.3)
PH2 Input/Output Input/Output port
Ccs2 Output Chip select pin
. CA_TX Output CAN transmit data
Function 78 . ) .
MTOUT12 Output Multi-purpose timer (IGBT mode) output pin
MTTB2IN Input Multi-purpose timer (timer mode) input pin
SCK2 Input/Output SIO mode clock pin
PH1 Input/Output Input/Output port
CS1 Output Chip select pin
Function 79 TB4OUT Output Timer B output pin
GEMG2 Input Multi-purpose timer (IGBT mode) abnormal status detection input
SI2/SCL2 Input/Output SIO mode receive pin, 12C mode clock pin
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TOSHIBA

TMPM369FDFG/XBG
Table 1-1 Pin Names and Functions (7/11)
Pin
Type N Pin Name Input/ Output Function
0.
PHO Input/Output Input/Output port
BELH Output Byte enable pin
Function 80 TB50UT Output Timer B output pin
MT2IN Input Multi-purpose timer (IGBT mode) input pin
SO2/SDA2 Input/Output SIO mode transmit pin, 12C mode transmit/receive pin
PS 81 DVSSA - GND pin
PS 82 RVDD3 - Power supply pin
Clock 83 XT2 Output Connect to a Low-speed oscillator
Clock 84 XT1 Input Connect to a Low-speed oscillator
PS 85 DVDD3A - Power supply pin
Clock 86 X2 Output Connect to a high-speed oscillator
PS 87 DVSSA - GND pin
Clock 88 X1 Input Connect to a high-speed oscillator
PS 89 DVSSB - GND pin
. USB data minus (device)
Function 90 USB-DDM Input/Output L
(Note) Pulled-down USB-DDM when USB device is not used.
. USB data plus (device)
Function 91 USB-DDP Input/Output .
(Note) Pulled-down USB-DDP when USB device is not used.
PS 92 DVDD3B - Power supply pin
. USB data minus (host)
Function 93 USB-HDM Input/Output .
(Note) Pulled-down USB-HDM when USB host is not used.
. USB data plus (host)
Function 94 USB-HDP Input/Output .
(Note) Pulled-down USB-HDP when USB host is not used.
PS 95 DVSSB - GND pin
PN5 Input/Output Input/Output port
Function 96 EM_TXCLK Input MIl interface (IEEE802.3)
TB6IN Input Inputting the timer B capture trigger
PN4 Input/Output0 Input/Output port
Function 97 EM_TXEN Output MIl interface (IEEE802.3)
TB7IN Input Inputting the timer B capture trigger
. PN3 Input/Output Input/Output port
Function 98
EM_TXD3 Output MIl interface (IEEE802.3)
. PN2 Input/Output Input/Output port
Function 99 ’
EM_TXD2 Output MIl interface (IEEE802.3)
. PN1 Input/Output Input/Output port
Function 100 K
EM_TXD1 Output MIl interface (IEEE802.3)
. PNO Input/Output Input/Output port
Function 101 K
EM_TXDO Output MIl interface (IEEE802.3)
PS 102 DVSSA - GND pin
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1.4 Pin names and Functions

TMPM369FDFG/XBG

Table 1-1 Pin Names and Functions (8/11)

Pin
Type N Pin Name Input/ Output Function
o.
PS 103 DVDD3A - Power supply pin
PK4 Input/Output Input/Output port
. RXIN Input Remote control input pin
Function 104
SPOCLK Input/Output SSP clock pin
SCKO0 Input/Output SI0 mode clock pin
PK3 Input/Output Input/Output port
. USBHPON Output USB power-on output (host)
Function 105 .
SPODO Output SSP data output pin
SI0/SCLO Input/Output SIO mode receive pin, 12C mode clock pin
PK2 Input/Output Input/Output port
. USB_ECLK Input USB clock input
Function 106
SPODI Input SSP data input pin
SO0/SDAO Input/Output SIO mode transmit pin, 12C mode transmit/receive pin
PK1 Input/Output Input/Output port
USBOC Output USB over current
Function 107 SPOFSS Input/Output SSP frame/slave selection pin
INT8 Input External interrupt pin
TB6OUT Output Timer B output pin
PKO Input/Output Input/Output port (5V tolerant input) (note)
Function 108 USBDPON Input USB power-on detection (USB device)
(INTD) (Input) (External interrupt pin)
. PM3 Input/Output Input/Output port (5V tolerant input) (note)
Function 109 N
ADTRGB Input External activation pin for AD converter
PM2 Input/Output Input/Output port
Function 110 EM_COL Input MIl interface (IEEE802.3)
ENCZz1 Input Encoder Input
PMA1 Input/Output Input/Output port
Function 111 EM_MDC Output MIl interface (IEEE802.3)
ENCB1 Input Encoder Input
PMO Input/Output Input/Output port (5V tolerant input) (note)
Function 112 EM_MDIO Input/Output MIl interface (IEEE802.3)
ENCA1 Input Encoder Input
PLO Input/Output Input/Output port
EM_RXCLK Input MII interface (IEEE802.3)
Function 113 INT2 Input External interrupt pin
MT1IN Input Multi-purpose timer (IGBT mode) input pin
ADTRGA Input External activation pin for AD converter
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TOSHIBA

TMPM369FDFG/XBG
Table 1-1 Pin Names and Functions (9/11)
Pin
Type N Pin Name Input/ Output Function
o.
PL1 Input/Output Input/Output port
EM_CRS Input MIl interface (IEEE802.3)
Funci 114 EMG1 Input Multi-purpose timer (PMD mode) abnormal status detection input
unction —
GEMG1 Input Multi-purpose timer (IGBT mode) abnormal status detection input
DATRG Input External activation pin for DA converter
RXD2 Input SIO receive pin
PL2 Input/Output Input/Output port
EM_RXDV Input MIl interface (IEEE802.3)
. Z01 Output Multi-purpose timer (PMD mode) Z-phase output pin
Function 115 ) ) )
MTOUT11 Output Multi-purpose timer (IGBT mode) output pin
MTTB1IN Input Multi-purpose timer (timer mode) input pin
TXD2 Output SIO transmit pin
PL3 Input/Output Input/Output port
EM_RXER Input MIl interface (IEEE802.3)
WO1 Output Multi-purpose timer (PMD mode) W-phase output pin
Function 116 MTOUTO1 Output Multi-purpose timer (IGBT mode) output pin
MTTB10OUT Output Multi-purpose timer (timer mode) output pin
SCLK2 Input/Output SIO clock pin
CTS2 Input Handshake pin
PL4 Input/Output Input/Output port
Function 117 EM_RXDO Input MIl interface (IEEE802.3)
YO1 Output Multi-purpose timer (PMD mode) Y-phase output pin
PL5 Input/Output Input/Output port
Function 118 EM_RXD1 Input MIl interface (IEEE802.3)
VO1 Output Multi-purpose timer (PMD mode) V-phase output pin
PL6 Input/Output Input/Output port
Function 119 EM_RXD2 Input MIl interface (IEEE802.3)
X01 Output Multi-purpose timer (PMD mode) X-phase output pin
PL7 Input/Output Input/Output port
Function 120 EM_RXD3 Input MIl interface (IEEE802.3)
Uo1 Output Multi-purpose timer (PMD mode) U-phase output pin
PS 121 DVSSA - GND pin
PS 122 DVDD3A - Power supply pin
. PB1 Input/Output Input/Output port
Function/ .
Deb 123 TRACEDATA3 Output Debug pin
ebu
9 RXD3 Input SIO receive pin
. PBO Input/Output Input/Output port
Function/ .
Deb 124 TRACEDATA2 Output Debug pin
ebu
9 TXD3 Output SIO transmit pin
PA7 Input/Output Input/Output port
TRACEDATA1 Output Debug pin
Function/ 125 CTS5 Input Handshake pin
Debug SCLK3 Input/Output SIO clock pin
CTS3 Input Handshake pin
TB70UT Output Timer B output pin
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1.4 Pin names and Functions

TMPM369FDFG/XBG

Table 1-1 Pin Names and Functions (10/11)
Pin
Type N Pin Name Input/ Output Function
o.
PA6 Input/Output Input/Output port
Function/ 126 TRACEDATAO Output Debug pin
Debug TXD5 Output UART transmit pin
IROUTS Output IrDA1.0 transmit pin
PA5 Input/Output Input/Output port
Function/ 197 TRACECLK Output Debug pin
Debug RXD5 Input UART receive pin
IRINS Input IrDA1.0 receive pin
. PA4 Input/Output Input/Output port
Function/ N .
128 TRST Input Debug pin
Debug R J—
RTS5 Output Modem control(RTS)
PA3 Input/Output Input/Output port
Function/ 129 TDI Input Debug pin
Debug DCD5 Input Modem status (DCD)
INT3 Input External interrupt pin
. PA2 Input/Output Input/Output port
Function/ .
130 TCK/SWCLK Input Debug pin
Debug
RIN5S Input Modem status (RIN)
. PA1 Input/Output Input/Output port
Function/ .
Deb 131 TMS/SWDIO Input./Output Debug pin
ebu
9 DSR5 Input Modem status (DSR)
. PAO Input/Output Input port
Function/ .
Deb 132 TDO/SWV Output Debug pin
ebu
9 DTR5 Output Modem control (DTR)
PS 133 DVSSA - GND pin
Function 134 NMI Input Non-maskable interrupt
Function 135 RESET Input Reset input pin
Mode pin
Control 136 MODE Input
(note) MODE must be connected to GND.
Supplying the AD converter with a power supply.
PS 137 AVDD3B - PPYINg P PPy . .
(note) AVDD3 must be connected to power supply even if AD converter is not used.
AD converter GND pin
PS 138 AVSSB - . )
(note) AVSSB must be connected to GND even if the AD converter is not used.
. Pl4 Input/Output Input/Output port
Function 139 .
AINBO Input Analog input
PI5 Input/Output Input/Output port
Function 140 P P P . putp
AINB1 Input Analog input
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TOSHIBA

TMPM369FDFG/XBG

Table 1-1 Pin Names and Functions (11/11)

Pin
Type N Pin Name Input/ Output Function
o.
. PI6 Input/Output Input/Output port
Function 141
AINB2 Input Analog input
PI7 Input/Output Input/Output port
Function 142 putbutpu putbutput p
AINB3 Input Analog input
. PJO Input/Output Input/Output port
Function 143 i
AINB4 Input Analog input
PJ1 Input/Output Input/Output port
Function 144 P P P ‘p P
AINB5 Input Analog input

Note:Only when input is enabled, these pins tolerate 5V inputs. Note that these pins cannot be pulled up
over the power supply voltage when using as open-drain output.
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1.4 Pin names and Functions

TMPM369FDFG/XBG

1.4.2 TMPM369FDXBG (Sorted by Port name)

The following table shows the input/output pin names and functions of TMPM369FDXBG.

Table 1-2 Pin Names and Functions (1/11)

Pin
Type N Pin Name Input/ Output Function
o.
. PAO Input/Output Input port
Function/ )
B6 TDO/SWV Output Debug pin
Debug
DTR5 Output Modem control (DTR)
. PA1 Input/Output Input/Output port
Function/ .
Deb A7 TMS/SWDIO Input./Output Debug pin
ebu
9 DSR5 Input Modem status (DSR)
. PA2 Input/Output Input/Output port
Function/ .
B7 TCK/SWCLK Input Debug pin
Debug
RINS Input Modem status (RIN)
PA3 Input/Output Input/Output port
Function/ c7 TDI Input Debug pin
Debug DCD5 Input Modem status (DCD)
INT3 Input External interrupt pin
. PA4 Input/Output Input/Output port
Function/ R )
C8 TRST Input Debug pin
Debug — N
RTS5 Output Modem control(RTS)
PA5 Input/Output Input/Output port
Function/ B8 TRACECLK Output Debug pin
Debug RXD5 Input UART receive pin
IRINS Input IrDA1.0 receive pin
PA6 Input/Output Input/Output port
Function/ A8 TRACEDATAO Output Debug pin
Debug TXD5 Output UART transmit pin
IROUTS Output IrDA1.0 transmit pin
PA7 Input/Output Input/Output port
TRACEDATA1 Output Debug pin
Function/ A9 CTS5 Input Handshake pin
Debug SCLK3 Input/Output SIO clock pin
CTS3 Input Handshake pin
TB70UT Output Timer B output pin
. PBO Input/Output Input/Output port
Function/ .
Deb B9 TRACEDATA2 Output Debug pin
ebu
9 TXD3 Output SIO transmit pin
. PB1 Input/Output Input/Output port
Function/ .
Deb Cc9 TRACEDATA3 Output Debug pin
ebu
9 RXD3 Input SIO receive pin
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TOSHIBA

TMPM369FDFG/XBG

Table 1-2 Pin Names and Functions (2/11)

Pin
Type N Pin Name Input/ Output Function
o.
PB2 Input/Output Input/Output port
WR Output Write strobe pin
Function N12 SP2CLK Input/Output SSP clock pin
MTOUTO03 Output Multi-purpose timer (IGBT mode) output pin
MTTB3OUT Output Multi-purpose timer (timer mode) output pin
PB3 Input/Output Input/Output port
RD Output Read strobe pin
Function M12 SP2DO Output SSP data output pin
MTOUT13 Output Multi-purpose timer (IGBT mode) output pin
MTTB3IN Input Multi-purpose timer (timer mode) input pin
PB4 Input/Output Input/Output port
CS0 Output Chip select pin Output
Function N13 SP2DI Input SSP data input pin
GEMG3 Input Multi-purpose timer read strobe pin (IGBT mode) abnormal status detection input
INT7 Input External interrupt pin
PB5 Input/Output Input/Output port
ALE Output Address latch enable pin
Function P13 SP2FSS Input/Output SSP frame/slave selection pin
MT3IN Input Multi-purpose timer (IGBT mode) input pin
INT1 Input External interrupt pin
PB6 Output Output port
) BELL Output Byte enable pin
ngﬁ?gl]/ R13 SCOUT Output Internal clock output pin
TB3OUT Output Timer B output pin
BOOT Input Boot mode pin (This port is used for single boot mode. Refer to "Flash" for more detail.)
PCO Input/Output Input/Output port
Function K1 A0 Output Address bus
INTE Input External interrupt pin
PC1 Input/Output Input/Output port
Function K2 A1 Output Address bus
INTF Input External interrupt pin
. PC2 Input/Output Input/Output port
Function L1
A2 Output Address bus
. PC3 Input/Output Input/Output port
Function K3
A3 Output Address bus
PC4 Input/Output Input/Output port
Function R10 puliutpu pubibutput p
A4 Output Address bus
. PC5 Input/Output Input/Output port
Function N11
A5 Output Address bus
. PC6 Input/Output Input/Output port
Function P11
A6 Output Address bus
PC7 Input/Output Input/Output port
Function P12 putiouipu pulioulput p
A7 Output Address bus
. PDO Input/Output Input/Output port
Function R1
A8 Output Address bus
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1.4 Pin names and Functions TMPM369FDFG/XBG

Table 1-2 Pin Names and Functions (3/11)

Pin
Type N Pin Name Input/ Output Function
0.
. PD1 Input/Output Input/Output port
Function P2
A9 Output Address bus
. PD2 Input/Output Input/Output port
Function N3
A10 Output Address bus
. PD3 Input/Output Input/Output port
Function R2
A11 Output Address bus
. PD4 Input/Output Input/Output port
Function R3
A12 Output Address bus
. PD5 Input/Output Input/Output port
Function P3
A13 Output Address bus
. PD6 Input/Output Input/Output port
Function R4
A14 Output Address bus
. PD7 Input/Output Input/Output port
Function P4
A15 Output Address bus
PEO Input/Output Input/Output port (This port is used for single boot mode. Refer to "Flash" for more detail.)
A0 Output Address bus
Function L2 A16 Output Address bus
INT4 Input External interrupt pin
TBOIN Input Inputting the timer B capture trigger
PE1 Input/Output Input/Output port (This port is used for single boot mode. Refer to "Flash" for more detail.)
RXDO Input SIO receive pin
. A1 Output Address bus
Function L3
A17 Output Address bus
INT5 Input External interrupt pin
TB1IN Input Inputting the timer B capture trigger
PE2 Input/Output Input/Output port (This port is used for single boot mode. Refer to "Flash" for more detail.)
TXDO Output SIO transmit pin
Function M1 A2 Output Address bus
A18 Output Address bus
TB1OUT OUTput Timer B output
PE3 Input/Output Input/Output port (This port is used for single boot mode. Refer to "Flash" for more detail.)
SCLKO Input/Output SIO clock pin
A3 Output Address bus
Function M2
A19 Output Address bus
CTSO Input Handshake pin
TBOOUT Output Timer B output pin
PE4 Input/Output Input/Output port
SCLK1 Input/Output SIO clock pin
. A4 Output Address bus
Function N2
A20 Output Address bus
CTS1 Input Handshake pin
TB20OUT Output Timer B output pin
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TMPM369FDFG/XBG

Table 1-2 Pin Names and Functions (4/11)

Type :: Pin Name Input/ Output Function
PE5 Input/Output Input/Output port (This port is used for single boot mode. Refer to "Flash" for more detail.)
. TXD1 Output SIO transmit pin
Function M3
A5 Output Address bus
A21 Output Address bus
PE6 Input/Output Input/Output port
. RXD1 Input SIO receive pin
Function N1
A6 Output Address bus
A22 Output Address bus
PE7 Input/Output Input/Output port
A7 Output Address bus
Function P1 A23 Output Address bus
INT6 Input External interrupt pin
TB2IN Input Inputting the timer B capture trigger
PFO Input/Output Input/Output port
Function N4 DO/ADO Input/Output Data bus/address data bus pin
CTs4 Input Handshake pin
PF1 Input/Output Input/Output port
Function P5 D1/AD1 Input/Output Data bus/addres# data bus pin
TXD4 Output UART transmit pin
IROUT4 Output IrDA1.0 transmit pin
PF2 Input/Output Input/Output port
Function N5 D2/AD2 Input/Output Data bus/address data bus pin
RXD4 Input UART receive pin
IRIN4 Input IrDA1.0 receive pin
PF3 Input/Output Input/Output port
Function P6 D3/AD3 Input/Output Data bus/address data bus pin
RTS4 Output UART Modem control (RTS)
PF4 Input/Output Input/Output port
. D4/AD4 Input/Output Data bus/address data bus pin
Function N6
INTO Input External interrupt pin
DCD4 Input Modem status (DCD)
PF5 Input/Output Input/Output port
D5/AD5 Input/Output Data bus/address data bus pin
Function N7 ENCZ0 Input Z-phase input pin
RIN4 Input Modem status (RIN)
SCK1 Input/Output SIO mode clock pin
PF6 Input/Output Input/Output port
D6/AD6 Input/Output Data bus/address data bus pin
Function R7 ENCBO Input B-phase input pin
DSR4 Input Modem status (DSR)
SI1/SCL1 Input/Output SIO mode receive pin, 12C mode clock pin
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Table 1-2 Pin Names and Functions (5/11)

Type :: Pin Name Input/ Output Function
PF7 Input/Output Input/Output port
D7/AD7 Input/Output Data bus/address data bus pin
Function P7 ENCAO Input A-phase input pin
DTR4 Output Modem control (DTR)
SO1/SDA1 Input/Output SIO mode transmit pin, 12C mode transmit/receive pin
PGO Input/Output Input/Output port
Function R8 D8/AD8 Input/Output Data bus/address data bus pin
MTOIN Input Multi-purpose timer (IGBT mode) input pin
PG1 Input/Output Input/Output port
. D9/AD9 Input/Output Data bus/address data bus pin
Function P8 __ . . .
EMGO Input Multi-purpose timer (PMD mode abnormal status detection input
GEMGO Input Multi-purpose timer (IGBT mode abnormal status detection input
PG2 Input/Output Input/Output port
D10/AD10 Input/Output Data bus/address data bus
Function N8 Z00 Output Multi-purpose timer (PMD mode) Z-phase output pin
MTOUT10 Output Multi-purpose timer (IGBT mode) output pin
MTTBOIN Input Multi-purpose timer (timer mode) input pin
PG3 Input/Output Input/Output port
D11/AD11 Input/Output Data bus/address data bus
Function N9 WOo0 Output Multi-purpose timer (PMD mode) W-phase output pin
MTOUTO00 Output Multi-purpose timer (IGBT mode) output pin
MTTBOOUT Output Multi-purpose timer (timer mode) output pin
PG4 Input/Output Input/Output port
. D12/AD12 Input/Output Data bus/address data bus
Function P9
YOO Output Multi-purpose timer (PMD mode) Y-phase output pin
SP1CLK Input/Output SSP clock pin
PG5 Input/Output Input/Output port
. D13/AD13 Input/Output Data bus/address data bus
Function R9 . . i
VOO0 Output Multi-purpose timer (PMD mode) V-phase output pin
SP1DO Output SSP data output pin
PG6 Input/Output Input/Output port
. D14/AD14 Input/Output Data bus/address data bus
Function N10 . . X
X00 Output Multi-purpose timer (PMD mode) X-phase output pin
SP1DI Input SSP data input pin
PG7 Input/Output Input/Output port
Function P10 D15/AD15 Input/Output Datal bus/addrelss data bus .
uoo Output Multi-purpose timer (PMD mode) U-phase output pin
SP1FSS Input/Output SSP frame/slave selection pin
PHO Input/Output Input/Output port
BELH Output Byte enable pin
Function H12 TB50UT Output Timer B output pin
MT2IN Input Multi-purpose timer (IGBT mode) input pin
SO2/SDA2 Input/Output SIO mode transmit pin, 12C mode transmit/receive pin

2023/07/21

Page 24




TOSHIBA

TMPM369FDFG/XBG
Table 1-2 Pin Names and Functions (6/11)
Pin
Type N Pin Name Input/ Output Function
o.
PH1 Input/Output Input/Output port
CS1 Output Chip select pin
Function J13 TB4OUT Output Timer B output pin
GEMG2 Input Multi-purpose timer (IGBT mode) abnormal status detection input
SI2/SCL2 Input/Output SIO mode receive pin, 12C mode clock pin
PH2 Input/Output Input/Output port
CS2 Output Chip select pin
. CA_TX Output CAN transmit data
Function J12 . . .
MTOUT12 Output Multi-purpose timer (IGBT mode) output pin
MTTB2IN Input Multi-purpose timer (timer mode) input pin
SCK2 Input/Output SIO mode clock pin
PH3 Input/Output Input/Output port
CS3 Output Chip select pin
. CA_RX Input CAN receive data
Function K13 . . .
MTOUTO02 Output Multi-purpose timer (IGBT mode) output pin
MTTB20OUT Output Multi-purpose timer (timer mode) output pin
EM_RPAUSE Output Pause in receiving (IEEE802.3)
. PH4 Input/Output Input/Output port
Function K12 L
EM_TPAUSE Output Transmitting PAUSE frame(IEEE802.3)
PH5 Input/Output Input/Output port
Function L13 EM_ETOMOD Output External mode output (IEEE802.3)
TB4IN Input Inputting the timer B capture trigger
. PH6 Input/Output Input/Output port
Function L12 ) )
EM_MAGICP Output Magic packet detection (IEEE802.3)
PH7 Input/Output Input/Output port
Function M13 EM_LINK Input LINK signal (IEEE802.3)
TB3IN Input Inputting the timer B capture trigger
PIO Input/Output Input/Output port
Function E1 AINAO Input Analog input
INT9 Input External interrupt pin
PI1 Input/Output Input/Output port
Function F1 AINA1 Input Analog input
INTA Input External interrupt pin
PI2 Input/Output Input/Output port
Function F2 AINA2 Input Analog input
INTB Input External interrupt pin
PI3 Input/Output Input/Output port
. AINA3 Input Analog input
Function F3 . X
INTC Input External interrupt pin
DMAREQ Input DMA request pin
. Pl4 Input/Output Input/Output port
Function A4 .
AINBO Input Analog input
. PI5 Input/Output Input/Output port
Function B4 .
AINB1 Input Analog input
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Table 1-2 Pin Names and Functions (7/11)

Pin
Type N Pin Name Input/ Output Function
o.
. PI6 Input/Output Input/Output port
Function A3
AINB2 Input Analog input
. PI7 Input/Output Input/Output port
Function A2
AINB3 Input Analog input
. PJO Input/Output Input/Output port
Function B3 .
AINB4 Input Analog input
. PJ1 Input/Output Input/Output port
Function C3 .
AINB5 Input Analog input
. PJ2 Input/Output Input/Output port
Function B2
AINB6 Input Analog input
. PJ3 Input/Output Input/Output port
Function A1
AINB7 Input Analog input
. PJ4 Input/Output Input/Output port
Function B1 .
AINB8 Input Analog input
. PJ5 Input/Output Input/Output port
Function C1
AINB9 Input Analog input
. PJ6 Input/Output Input/Output port
Function Cc2
AINB10 Input Analog input
. PJ7 Input/Output Input/Output port
Function D3 .
AINB11 Input Analog input
PKO Input/Output Input/Output port (5V tolerant input) (note)
Function B15 USBDPON Input USB power-on detection (USB device)
(INTD) (Input) (External interrupt pin)
PK1 Input/Output Input/Output port
USBOC Output USB over current
Function B14 SPOFSS Input/Output SSP frame/slave selection pin
INT8 Input External interrupt pin
TB6OUT Output Timer B output pin
PK2 Input/Output Input/Output port
. USB_ECLK Input USB clock input
Function C14 ’ .
SPODI Input SSP data input pin
SO0/SDAO Input/Output SIO mode transmit pin, 12C mode transmit/receive pin
PK3 Input/Output Input/Output port
. USBHPON Output USB power-on output (host)
Function D14 .
SPODO Output SSP data output pin
SI0/SCLO Input/Output SIO mode receive pin, 12C mode clock pin
PK4 Input/Output Input/Output port
. RXIN Input Remote control input pin
Function D13 .
SPOCLK Input/Output SSP clock pin
SCKO Input/Output SIO mode clock pin
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Table 1-2 Pin Names and Functions (8/11)

Type :: Pin Name Input/ Output Function

PLO Input/Output Input/Output port
EM_RXCLK Input MII interface (IEEE802.3)

Function A13 INT2 Input External interrupt pin
MT1IN Input Multi-purpose timer (IGBT mode) input pin
ADTRGA Input External activation pin for AD converter
PL1 Input/Output Input/Output port
EM_CRS Input MIl interface (IEEE802.3)

Function A12 EMG1 Input Multi-purpose timer (PMD mode) abnormal status detection input
GEMG1 Input Multi-purpose timer (IGBT mode) abnormal status detection input
DATRG Input External activation pin for DA converter
RXD2 Input SIO receive pin
PL2 Input/Output Input/Output port
EM_RXDV Input MIl interface (IEEE802.3)

. Z01 Output Multi-purpose timer (PMD mode) Z-phase output pin

Function B12 . i .
MTOUT11 Output Multi-purpose timer (IGBT mode) output pin
MTTB1IN Input Multi-purpose timer (timer mode) input pin
TXD2 Output SIO transmit pin
PL3 Input/Output Input/Output port
EM_RXER Input MIl interface (IEEE802.3)
WO1 Output Multi-purpose timer (PMD mode) W-phase output pin

Function Cc12 MTOUTO1 Output Multi-purpose timer (IGBT mode) output pin
MTTB10OUT Output Multi-purpose timer (timer mode) output pin
SCLK2 Input/Output SIO clock pin
CTS2 Input Handshake pin
PL4 Input/Output Input/Output port

Function C11 EM_RXDO Input MIl interface (IEEE802.3)
YO1 Output Multi-purpose timer (PMD mode) Y-phase output pin
PL5 Input/Output Input/Output port

Function B11 EM_RXD1 Input MIl interface (IEEE802.3)
VO1 Output Multi-purpose timer (PMD mode) V-phase output pin
PL6 Input/Output Input/Output port

Function B10 EM_RXD2 Input MIl interface (IEEE802.3)
XO1 Output Multi-purpose timer (PMD mode) X-phase output pin
PL7 Input/Output Input/Output port

Function C10 EM_RXD3 Input MIl interface (IEEE802.3)
Uo1 Output Multi-purpose timer (PMD mode) U-phase output pin
PMO Input/Output Input/Output port (5V tolerant input) (note)

Function C13 EM_MDIO Input/Output MIl interface (IEEE802.3)
ENCA1 Input Encoder Input
PMA1 Input/Output Input/Output port

Function B13 EM_MDC Output MIl interface (IEEE802.3)
ENCB1 Input Encoder Input
PM2 Input/Output Input/Output port

Function A14 EM_COL Input MIl interface (IEEE802.3)
ENCz1 Input Encoder Input

Page 27

2023/07/21



1.4 Pin names and Functions

TMPM369FDFG/XBG

Table 1-2 Pin Names and Functions (9/11)

Pin
Type N Pin Name Input/ Output Function
0.
. PM3 Input/Output Input/Output port
Function A15 R . .
ADTRGB Input External activation pin for AD converter
. PNO Input/Output Input/Output port
Function D12 )
EM_TXDO Output MIl interface (IEEE802.3)
. PN1 Input/Output Input/Output port
Function E13 K
EM_TXD1 Output MIl interface (IEEE802.3)
. PN2 Input/Output Input/Output port
Function E12 K
EM_TXD2 Output MIl interface (IEEE802.3)
. PN3 Input/Output Input/Output port
Function F13 .
EM_TXD3 Output MIl interface (IEEE802.3)
PN4 Input/Output0 Input/Output port
Function F12 EM_TXEN Output MIl interface (IEEE802.3)
TB7IN Input Inputting the timer B capture trigger
PN5 Input/Output Input/Output port
Function G13 EM_TXCLK Input MIl interface (IEEE802.3)
TB6IN Input Inputting the timer B capture trigger
Function c6 NMI Input Non-maskable interrupt
. USB data minus (Host)
Function G15 USB-HDM Input/Output .
(Note) Pulled-down USB-HDM when USB host is not used.
. USB data plus (Host)
Function F15 USB-HDP Input/Output .
(Note) Pulled-down USB-HDP when USB host is not used.
. USB data minus (Device)
Function K15 USB-DDM Input/Output o
(Note) Pulled-down USB-DDM when USB device is not used.
. USB data plus (Device)
Function J15 USB-DDP Input/Output L
(Note) Pulled-down USB-DDP when USB device is not used.
Function H1 DAO Output DA converter analog output pin
Function H2 DA1 Output DA converter analog output pin
Clock M15 X1 Input Connect to a high-speed oscillator
Clock N15 X2 Output Connect to a high-speed oscillator
Clock P15 XT1 Input Connect to a Low-speed oscillator
Clock R15 XT2 Output Connect to a Low-speed oscillator
Mode pin
Control C4 MODE Input
(note) MODE must be connected to GND.
Function C5 RESET Input Reset input pin
JTAG Boundary scan control pin
Control D4 BSC - . .
(Note) BSC must be connected to GND if boundary scan is not used.
TEST pin
TEST H3 FTEST3 - ,
(note) TEST pin must be left OPEN.
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Table 1-2 Pin Names and Functions (10/11)

Pin
Type N Pin Name Input/ Output Function
o.

Supplying the DA converter with a power supply.

PS G3 AVDD3_DA - pping v " power supply . .

- (note) AVDD3_DA must be connected to power supply even if DA converter is not used.

Supplying the DA converter GND pin

PS J1 AVSS_DA - ppPIng v P . .

- (note) AVSS_DA must be connected to GND even if DA converter is not used.

Supplying the AD converter with a power supply.

PS E2 AVDD3A - PPYINg P i . )
(note) AVDD3A must be connected to power supply even if AD converter is not used.
Supplying the AD converter with a power supply.

PS B5 AVDD3B - PpYIng P PPy . )
(note) AVDD3B must be connected to power supply even if AD converter is not used.
AD converter GND pin

PS E3 AVSSA - . )
(note) AVSSA must be connected to GND even if the AD converter is not used.
AD converter GND pin

PS A5 AVSSB - . .
(note) AVSSB must be connected to GND even if the AD converter is not used.
Supplying the AD converter with a reference power supply.

PS G2 VREFHA - PPYINg P PP y. .
(note) VREFHB must be connected to power supply even if AD converter is not used.
Supplying the AD converter with a reference power supply.

PS D2 VREFHB - PPYIng P PP y' .
(note) VREFHB must be connected to power supply even if AD converter is not used.
Supplying the AD converter with a reference power supply.

PS G1 VREFLA - ppIng v " pow uppy. .
(note) VREFLA must be connected to power supply even if AD converter is not used.
Supplying the AD converter with a reference power supply.

PS D1 VREFLB - PPYINg P ppy. .
(note) VREFLB must be connected to power supply even if AD converter is not used.

PS A10 DVDD3A - Power supply pin

PS C15 DVDD3A - Power supply pin

PS J3 DVDD3A - Power supply pin

PS N14 DVDD3A - Power supply pin

PS R6 DVDD3A - Power supply pin

PS R12 DVDD3A - Power supply pin

PS H15 DVvVDD3B - Power supply pin

PS A6 DVSSA - GND pin

PS A11 DVSSA - GND pin

PS D15 DVSSA - GND pin

PS J2 DVSSA - GND pin

PS M14 DVSSA - GND pin

PS R5 DVSSA - GND pin

PS R11 DVSSA - GND pin
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Table 1-2 Pin Names and Functions (11/11)

Type :: Pin Name Input/ Output Function
PS R14 DVSSA GND pin

PS E14 DVSSB GND pin

PS E15 DVSSB GND pin

PS F14 DVSSB GND pin

PS G12 DVSSB GND pin

PS G14 DVSSB GND pin

PS H13 DVSSB GND pin

PS H14 DVSSB Power supply pin
PS J14 DVSSB Power supply pin
PS K14 DVSSB Power supply pin
PS L14 DVSSB Power supply pin
PS L15 DVSSB Power supply pin
PS P14 RVDD3 Power supply pin

Note: Only when input is enabled, these pins tolerate 5V inputs. Note that these pins cannot be pulled up

over the power supply voltage when using as open-drain output.
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1.5 Power Supplies and Power Supplied Pins
Table 1-3 Power supplies and power supplied pins (TMPM369FDFG)
Power supply Voltage range Pin No. Power supplied pin
31
49
2.7V to 3.6V 72 R X
DVDD3A ) PAO-7, PBO-6,
3.0 to 3.45V (when USB is used.) 85 PC0-7,PDO0-7,
103 PEO-7, PF0-7,
122 PGO-7, PHO-7,
22 PKO0-4, PLO-7,
44 PMO-3, PNO-4,
66 X1, X2,
81 XT1, XT2,
DVSSA ov 87 RESET, NMI.
102 MODE
121
133
2.7V to 3.6V
DVDD3B . 92
3.0 to 3.45V (when USB is used.) USB-DDM, USB-DDP
89 USB-HDM, USB-HDP
DVSSB ov
95
2.7V to 3.6V
AVDD3A . 9
3.0 to 3.45V (when USB is used.) PI0-3
AVSSA ov 10
2.7V to 3.6V
AVDD3B . 137 PI4-PI7
3.0 to 3.45V (when USB is used.)
PJO-7
AVSSB ov 138
2.7V to 3.6V
AVDD3_DA . 17 DAO
3.0 to 3.45V (when USB is used.)
DA1
AVSS_DA ov 20
2.7V to 3.6V
RVDD3 . 82 -
3.0 to 3.45V (when USB is used.)
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Table 1-4 Power supplies and power supplied pins (TMPM369FDXBG)

3.0 to 3.45V (when USB is used.)

Power supply Voltage range Pin No. Power supplied pin
A10
C15
VDDIA 2.7V to 3.6V J3 PAO-7, PBO-6,
3.0 to 3.45V (when USB is used.) N14 PCO-7,PDO-7,
PEO-7, PF0-7,
R6
R12 PGO-7, PHO-7,
PKO0-4, PLO-7,
A6 PMO0-3, PNO-4,
A1 X1, X2,
D15 XT1, XT2,
DVSSA ov 2 RESET, NMI,
M14 MODE
RS BSC
R11
R14
2.7V to 3.6V
DVDD3B . H15
3.0 to 3.45V (when USB is used.)
E14
E15
F14
G12 USB-DDM, USB-DDP
G14 USB-HDM, USB-HDP
DVSSB ov H13
H14
J14
K14
L14
L15
2.7V to 3.6V
AVDD3A . E2
3.0 to 3.45V (when USB is used.) PI0-3
AVSSA ov E3
2.7V to 3.6V
AVDD3B . B5 PI4-PI7
3.0 to 3.45V (when USB is used.)
PJO-7
AVSSB ov A5
2.7V to 3.6V
AVDD3_DA ) G3 DAO
3.0 to 3.45V (when USB is used.)
DA1
AVSS_DA ov J1
2.7V to 3.6V
RVDD3 P14 -
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2. Processor Core

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

2.1 Information on the processor core
The following table shows the revision of the processor core in the TMPM369FDFG/XBG.

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

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

Product Name Core Revision
TMPM369FDFG
r2p1
TMPM369FDXBG

2.2 Configurable Options

The Cortex-M3 core has optional blocks. The optional blocks of the revision r2p1 are ETM and MPU. The fol-
lowing table shows the configurable options in the TMPM369FDFG/XBG.

Feature Configure option
EPB ‘Tv‘vo Iiterelll comparators
Six instruction comparators
DWT Four comparators
IT™M Present
MPU Absent
ETM Present
AHB-AP Present
AHB Tra(t::rfl\:::rocell In- Absent
TPIU Present
wiC Absent
Debug Port JTAG / Serial wire
Bit Band Present
constant AHB control Absent
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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.

TMPM369FDFG/XBG have 128 interrupt inputs. The number of interrupt inputs is reflected in
<INTLINESNUM [4:0]> bit of NVIC register. In this product, if read <INTLINESNUM]4:0]> bit, 0x00 is read
out.

2.3.2 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.

TMPM369FDFG/XBG have 3 priority level interrupt bits. The number of priority level interrupt bits is used
for as-signing a priority level in the interrupt priority registers and system handler priority registers.

2.3.3 SysTick

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

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

234 SYSRESETREQ

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

TMPM369FDFG/XBG provides the same operation when SYSRESETREQ signal are output.

2.3.5 LOCKUP

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

TMPM369FDFG/XBG does not use this signal. To return from LOCKUP status, it is necessary to use non-
maskable interruput (NMI) or reset.

2.3.6 Auxiliary Fault Status register

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

However, TMPM369FDFG/XBG are not defined this function. If auxiliary fault status register is read,
always "0x0000_0000" is read out.
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2.4 Events

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

TMPM369FDFG/XBG does not use event output signals and event input signals. Please do not use SEV
instruction and WFE instruction.

2.5 Power Management

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

These signals are output in the following circumstances:

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

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

TMPM369FDFG does not use SLEEPDEEP signal so that <SLEEPDEEP> bit must not be set. And also event sig-
nal is not used so that please do not use WFE instruction.

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

2.6 Exclusive access

In Cortex-M3 core, the DCode bus system supports exclusive access. However TMPM369FDFG/XBG does
not use this function.
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3.

3.1

Memory Map

Memory Map

The memory maps for TMPM369FDFG/XBG are based on the Arm Cortex-M3 processor core memory map.
The internal ROM, internal RAM and special function registers (SFR) of TMPM369FDFG/XBG are mapped to
the Code, SRAM and peripheral regions of the Cortex-M3 respectively. The special function register (SFR)
means the control registers of all input/output ports and peripheral functions. The SRAM and SFR areas are all
included in the bit-band region.

The CPU register area 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 causes
a hard fault if memory faults are disabled. Also, do not access the vendor-specific region.
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OXFFFF_FFFF

0xE010_0000
0xEOOF_FFFF

0xE000_0000
OXDFFF_FFFF

OX63FF_FFFF

0x6000_0000

0x4200_0000
Ox41FF_FFFF

0x4000_0000

0x2001_FFFF

0x2000_0800
0x2000_07FF

0x2000_0000

0x1001_0000

0x1000_0000

0x0008_0000
0x0007_FFFF

0x0000_0000

Vendor-Specific

CPU Register Region

Fault

External bus area

Fault

Bit band alias

SFR

Fault

Bit band alias

Fault

Main RAM (126K)

BackUp RAM (2K)

Fault

Reserved

Fault

Internal ROM (512K)

Single chip mode

0x3F87_FFFF

0x3F80_0000
OX3FTF_FFFF
0x3F7F_D000

0x0000_27FF
0x0000_0000

Vendor-Specific

CPU Register Region

Fault

External bus area

Fault

Bit band alias

SFR

Fault

Internal ROM
(Mirror) (512K)

Reserved

Fault

Bit band alias

Fault

Main RAM (126K)

Backup RAM (2K)

Fault

Boot ROM (10K)

Single boot mode

Bit band alias

Bit band region

Bit band alias

Bit band region

OX43FF_FFFF

0x4200_0000

0x400F_FFFF
0x4000_0000

Ox23FF_FFFF

0x2200_0000

0x200F_FFFF
0x2000_0000
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3.2 Bus Matrix

This MCU contains four bus masters such as a CPU core, a uDMA controller, a USBD controller and a Ether-
MAC contorller .

Bus masters connect to slave ports (SO to S6) of Bus Matrix. In the bus matrix, master ports (MO to M14) con-
nect to peripheral functions via connections described as (o) in the following figure.

While multiple slaves are connected on the same bus master line in the Bus Matrix, if multiple slave accesses
are generated at the same time, a priority is given to access from a master with the smallest slave number.
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3.2.1 Structure

3.2.1.1  Single chip mode

Ether uDMAC | uDMAC Cortex M3
MAC | YUSBD | "ynita | unit

System I 2 2
Data
Instruction
\ 4 \ 4 A
|so|s1|sz|s3|s4|s5|se|

Flash ROM (512KB) |€——| MO D—P— Mo PORT

TMRB(8ch)
Backup RAMO (2KB) [&—p| M1 -B—BH—BH—H— M1 -
RAM1_0 (30KB) — V2 —b—FH—Pb—Pp—H M2 e
RAM1_1(16KkB)  |&—»| M3 (B—H—P—D—D M3 SBI(3ch)
RAM1_2 (16KB) —» M —b—F—Pp—P—P M4 SIO/UART (4ch)
RAM2 (16KB) —> W5 HH—P—Pp—Pp— M5 RMC(1ch)

OFD
RAM3 (16KB) «—> M6 HB—E—O—D— M6

WDT
RAM4 (32KB) —> W —O—D——Pp—D M7 cG
Boot ROM (12KB) < »| M8 M8 USBPLLIF
EBIF —> W —-O———P—D M9 IOSCIF(2ch)
CAN > M10 S>—D—d M10 LVD

PMD(2ch)

N N N
SSP(3ch) M11 N2 YV V M11 ENC(2ch)
UART(2ch) M12 O—D—D M12 IF Reg
UDMAC unitA(SFR) M13 O—D—D M13
M14 D—D—B M14 Ether Reg

UDMAC unitB(SFR) Y Y VY USED Reg
ADCILV | S0 | s1 | s2 | s3 | s4 | S5 | 6 | USBH Reg
12bit ADC (2UNIT)
DAC (2UNIT)
EBIF(SFR)
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3.2.1.2 Single boot mode
Ether uDMAC | uDMAC Cortex M3
MAC | USBD | “ynita | unitB
System I 4 4
Datg
Instruction
\4 v A y v
|SO|S1|32|33|S4|35|S6|
Flash ROM (512KB) [€——| MO s Mo PORT
TMRB(8ch)
Backup RAMO (2KB) |[€¢——p| M1 S—F—-b—Fb—b M1 MPTAch)
RAM1_0 (30KB) | M2 HpH—Fp—Pp—F—D M2 -
RAM1_1(16KB)  [¢—> M3 HB———P—P—P M3 SBI(3ch)
RAM1_2 (16KB) —>» W —pb—P—FP—F—D M4 SIO/UART (4ch)
RAM2 (16KB) — W - Pb—p—b—D— M5 RMC(1ch)
OFD
RAMS3 (16KB) —> M6 —D—D—D—P—P M6 5T
RAM4 (32KB) —p w7 Hp—h—H—PH—¢ M7 e
Boot ROM (12KB)  |¢—| M8 b—PD— wms USBPLLIF
EBIF —> W —D—O—Pp—P—D M9 IOSCIF(2ch)
CAN > M10 S—D—P M10 LVD
PMD(2ch)
N N N
SSP(3ch) LAl YV ¥ M1 ENC(2¢ch)
UART(2ch) M12 O—D—D M12 IF Reg
UDMAC unitA(SFR) M13 O—D—D M13
M14 H—D—D M14 Ether Reg
UDMAC unitB(SFR) Y Y VY SSeOR
eg
ADCILV | S0 | s | s2 | s3 | s4 | s5 | 6 | USBH Reg
12bit ADC (2UNIT)
DAC (2UNIT)
EBIF(SFR)
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3. Memory Map
3.2 Bus Matrix TMPM369FDFG/XBG

3.2.2 Connection table

3.2.2.1 Code area / SRAM area

(1)  Single chip mode

Ether USBD uDMAC uDMAC Core Core Core
Start Address MAC unitA unitB S-Bus D-Bus |-Bus
SO SO SO S1 S2 S3 S4
0x0000_0000 Flash ROM MO Fault Fault Fault Fault Fault o o
0x0008_0000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x1000_0000 Reserved - Fault Fault Fault Fault Fault Reserved Reserved
0x1001_0000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x2000_0000 Backup RAM (mirror) M1 o o o o o Fault Fault
0x2000_0800 Main RAM1_0 M2 o o o [o) [ Fault Fault
0x2000_8000 Main RAM1_1 M3 o o o o [¢) Fault Fault
0x2000_C000 Main RAM1_2 M4 o o o o o Fault Fault
0x2001_0000 Main RAM2 M5 o o o o) [¢) Fault Fault
0x2001_4000 Main RAM3 M6 o o o o o Fault Fault
0x2001_8000 Main RAM4 M7 o o o o o Fault Fault
0x2002_0000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x2200_0000 Bit band alias - Fault Fault Fault Fault [¢) Fault Fault
0x2240_0000 Fault - Fault Fault Fault Fault Fault Fault Fault
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(2) Single boot mode

Ether USBD uDMAC UuDMAC Core Core Core

Start Address MAC unitA unitB S-Bus D-Bus I-Bus
SO S1 S2 S3 S4 S5 S6

0x0000_0000 Boot ROM M8 Fault Fault Fault Fault Fault o o
0x0000_2800 Fault - Fault Fault Fault Fault Fault Fault Fault
0x2000_0000 Backup RAM M1 o o o o o Fault Fault
0x2000_0800 Main RAM1_0 M2 o o o o o Fault Fault
0x2000_8000 Main RAM1_1 M3 o o) o o) [¢) Fault Fault
0x2000_C000 Main RAM1_2 M4 o o o o o Fault Fault
0x2001_0000 Main RAM2 M5 o o o o o Fault Fault
0x2001_4000 Main RAM3 M6 o o o o o Fault Fault
0x2001_8000 Main RAM4 M7 o o o o o Fault Fault
0x2002_0000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x2000_0000 Bit band alias - Fault Fault Fault Fault [¢) Fault Fault
0x2240_0000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x3F7F_C000 Reserved - Fault Fault Fault Fault Reserved Fault Fault
0x3F7F_E800 Fault - Fault Fault Fault Fault Fault Fault Fault
0x3F80_0000 Flash ROM (mirror) - Fault Fault Fault Fault o Fault Fault
0x3F88_0000 Fault - Fault Fault Fault Fault Fault Fault Fault

Note:Please do not access the address range given in Reserved.
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3. Memory Map
3.2 Bus Matrix TMPM369FDFG/XBG

3.2.2.2 Peripheral area / External bus area

Ether USBD UuDMAC uDMAC Core Core Core

Start Address MAC unitA unitB S-Bus D-Bus |-Bus
SO S1 S2 S3 S4 S5 S6

0x4004_0000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x4000_5000 CAN M10 Fault Fault o o o Fault Fault
0x4000_6000 USBH M14 Fault Fault o o o Fault Fault
0x4000_7000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x4000_8000 USBD M14 Fault Fault [¢) o o Fault Fault
0x4000_9000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x4000_A000 Ether MAC M14 Fault Fault o o o Fault Fault
0x4000_C000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x4004_0000 SSP M12 Fault Fault o o o Fault Fault
0x4004_8000 UART M12 Fault Fault o o o Fault Fault
0x4004_C000 UDMAC unitA(SFR) M12 Fault Fault o o o Fault Fault
0x4004_D000 UDMAC unitB(SFR) M13 Fault Fault o o o Fault Fault
0x4005_0000 ADC M13 Fault Fault o o o Fault Fault
0x4005_2000 ADCILV M13 Fault Fault o o o Fault Fault
0x4005_4000 DAC M13 Fault Fault o o o Fault Fault
0x4005_C000 EBIF(SFR) M13 Fault Fault o o o Fault Fault
0x4005_D000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x400C_0000 PORT Fault Fault [¢) o o Fault Fault
0x400C_4000 TMRB Fault Fault o o o Fault Fault
0x400C_7000 MPT Fault Fault o o o Fault Fault
0x400C_C000 RTC Fault Fault o o o Fault Fault
0x400E_0000 SBI Fault Fault o o o Fault Fault
0x400E_1000 SIO/UART Fault Fault o o o Fault Fault
0x400E_7000 RMC Fault Fault [¢) o o) Fault Fault
0x400F_1000 OFD Fault Fault o o o Fault Fault
0x400F_2000 WDT M11 Fault Fault o o o Fault Fault
0x400F_3000 CG Fault Fault o o o Fault Fault
0x400F_3000 USBPLLIF Fault Fault o o o Fault Fault
0x400F_3000 IDSCIF Fault Fault o o o Fault Fault
0x400F_3200 TRMOSC Fault Fault o) o o Fault Fault
0x400F_4000 LVD Fault Fault o o o Fault Fault
0x400F_6000 PMD Fault Fault o o o Fault Fault
0x400F_6000 MPT Fault Fault o o o Fault Fault
0x400F_7000 ENC Fault Fault o o o Fault Fault
0x4010_0000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x41FF_F000 FLASH M11 Fault Fault [¢) o o Fault Fault
0x4200_0000 Bit band alias - Fault Fault Fault Fault o Fault Fault
0x4400_0000 Fault - Fault Fault Fault Fault Fault Fault Fault
0x6000_0000 EBIF M9 o o o o o Fault Fault
0x6400_0000 Fault - Fault Fault Fault Fault Fault Fault Fault
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3.2.3 Address lists of peripheral functions

Do not access to addresses in the peripheral area except control registers. For details of control registers, re-

fer to Chapter of each peripheral functions.

Peripheral Function

Base Address

CAN Controller (CAN) ch1 0x4000_5000
USB Host Controller (USBH) ch1 0x4000_6000
USB Device Controller (USBD) ch1 0x4000_8000
Ethernet Controller (EMAC) ch1 0x4000_A000
ch0 0x4004_0000
Synchronous Serial Port (SSP) ch1 0x4004_1000
ch2 0x4004_2000
ch4 0x4004_8000
Asynchronous Serial Channel (UART)
ch5 0x4004_9000
unitA 0x4004_C000
uDMA Controller (uWDMAC)
unitB 0x4004_D000
unitA 0x4005_0000
Analog / Digital Converter (ADC) unitB 0x4005_1000
ADCILV 0x4005_2000
unitA 0x4005_4000
Digital / Analog Converte r(DAC)
unitB 0x4005_5000
External bus interface (EBIF) 0x4005_C000
PORTA 0x400C_0000
PORTB 0x400C_0100
PORTC 0x400C_0200
PORTD 0x400C_0300
PORTE 0x400C_0400
PORTF 0x400C_0500
Input / Output port PORTG 0x400C_0600
PORTH 0x400C_0700
PORTI 0x400C_0800
PORTJ 0x400C_0900
PORTK 0x400C_0A00
PORTL 0x400C_0B00
PORTM 0x400C_0C00
PORTN 0x400C_0D00
ch0 0x400C_4000
ch1 0x400C_4100
ch2 0x400C_4200
ch3 0x400C_4300
16-bit Timer / Event Counters (TMRB)
ch4 0x400C_4400
ch5 0x400C_4500
ché 0x400C_4600
ch7 0x400C_4700
MPTO 0x400C_7000
MPT1 0x400C_7100
16-bit Multi-Purpose Timer (MPT) MPT2 0x400C_7200
MPT3 0x400C_7300
PMDO 0x400F_6000
PMD1 0x400F_6100
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3. Memory Map
3.2 Bus Matrix

TMPM369FDFG/XBG

Peripheral Function

Base Address

Real Time Clock (RTC)

0x400C_C000

ch0 0x400E_0000
Serial Bus Interface (12C/SIO) ch1 0x400E_0100

ch2 0x400E_0200

ch0 0x400E_1000

ch1 0x400E_1100
Serial Channel (SIO/UART)

ch2 0x400E_1200

ch3 0x400E_1300

Remote control signal preprocessor (RMC)

0x400E_7000

Ocsillation Frequency Detector (OFD)

0x400F_1000

Watchdog Timer(WDT)

0x400F_2000

Clock/Mode control

0x400F_3000

Internal High-speed Oscillation Adjustment Function

(TRMOSC)

0x400F_3200

Low Voltage Detection Circuit (LVD)

0x400F_4000

Encoder Input Circuit (ENC)

chO

0x400F_7000

ch1

0x400F_7100

Flash Control

0x41FF_F000
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4. Internal High-speed Oscillation Adjustment Function
(TRMOSC)

TMPM369FDFG/XBG have the internal high-speed oscillation adjustment function.

Note: This adjustment function is not applicable to the reference clock for OFD.
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4. Internal High-speed Oscillation Adjustment Function (TRMOSC)
4.1 Register Description

TMPM369FDFG/XBG

4.1 Register Description

4.1.1 Register List

The control registers and its addresses are as follows:

Base Address = 0x400F_3200

Register name Address(Base+)
Protect register TRMOSCPRO 0x0000
Enable register TRMOSCEN 0x0004
Initial trimming value monitoring register TRMOSCINIT 0x0008
Trimming value setting register TRMOSCSET 0x000C
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4.1.2 TRMOSCPRO (Protect 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 PROTECT
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-0 PROTECT R/W Writing register control
0xC1 : Enable
Other than 0xC1 : Disable
When "0xC1" is set, TRMOSCEN, TRMOSCINIT and TRMOSCSET are allowed to write.
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4. Internal High-speed Oscillation Adjustment Function (TRMOSC)

4.1 Register Description

TMPM369FDFG/XBG
4.1.3 TRMOSCEN (Enable register)

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

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

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

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

Bit Bit Symbol Type Function
31-1 - R Read as "0".
0 TRIMEN R/W Trimming control
0 : Disable
1: Enable
When "1" is set, a trimming value of the internal oscillator is switched to a value read from TRIMOSCINIT
to a value set in TRMOSCSET.
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4.1.4 TRMOSCINIT (Initial trimming value monitoring 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 - - TRIMINITC
After reset 0 0 Undefined Undefined Undefined Undefined Undefined Undefined

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

Bit Bit Symbol Type Function
31-14 - R Read as "0".
13-8 TRIMINITC R Initial coarse trimming value
Reads an initial coarse trimming value before shipping.
7-4 - R Read as "0".
3-0 TRIMINITF R Initial delicate trimming value
Reads an initial delicate trimming value before shipping.

Note:For details about the specific setting and adjustment value of coarse trimming and delicate trimming,
refer to Section"4.2.2 Adjustment range".
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4. Internal High-speed Oscillation Adjustment Function (TRMOSC)

4.1 Register Description TMPM369FDFG/XBG

41,5 TRMOSCSET (Trimming value setting 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 - - TRIMSETC
After reset 0 0 0 0 0 0 0 0

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

Bit Bit Symbol Type Function
31-14 - R Read as "0".
13-8 TRIMSETC RW Coarse trimming value setting
Sets a coarse trimming value.
7-4 - R Read as "0".
3-0 TRIMSETF RW Delicate trimming value setting
Sets a delicate trimming value.

Note:For details about the specific setting and adjustment value of coarse trimming and delicate trimming,
refer to Section"4.2.2 Adjustment range".

2023/07/21 Page 52



TOSHIBA

TMPM369FDFG/XBG

4.2 Operational Description

4.2.1 Adjustment
Oscillation is adjusted using coarse trimming values and delicate trimming values.
The value setting before shipping can be checked with TRMOSCINIT<TRIMINITC> or <TRIMINITF>.

When the value changing, set a new value to TRMOSCSET<TRIMSETC> or <TRIMSETF>. By setting
"1" to TRMOSCEN<TRIMEN>, a setting value of the internal oscillator will be changed.

Note: After reset, writing to TRMOSCSET and TRMOSCEN is prohibited. When writing to these bits,
TRMOSCPRO<PROTECT> must be set to "0xC1".

4.2.2 Adjustment range

In the coarse trimming, -57.6% to +55.8% adjustment by 1.8%-step is feasible. In the delicate trimming,
-2.4% to +2.1% adjustment by 0.3%-step is feasible. Table 4-1 and Table 4-2 show a adjustment range.

Note:Each step value is assumed based on the typical condition. In the coarse trimming, it has + 0.2% mar-
gin of error. In the delicate trimming, it has + 0.1% margin of error.

Table 4-1 Adjustment range of coarse trimming

Coarse trimming
Frequency
<TRIMSETC> change
(typ.)
011111 +55.8%
000001 +1.8%
000000 +0%
111111 -1.8%
111110 -3.6%
100000 -57.6%

Table 4-2 Adjustment range delicate trimming

Delicate trimming
Frequency
<TRIMSETF> change
(typ.)
0111 +2.1%
0001 +0.3%
0000 +0
1111 -0.3%
1110 -0.6%
1000 -2.4%
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4. Internal High-speed Oscillation Adjustment Function (TRMOSC)

4.2 Operational Description TMPM369FDFG/XBG

4.2.3 Example of Internal High-speed Oscillation by using 16-bit timer/event counter
(TMRB)

The internal oscillation adjustment function uses the pulse width measurement function of 16-bit timer/
event counter (TMRB).

4.2.3.1 The way of input a pulse into TBxIN pin
First, choose an internal oscillator as a prescaler clock ¢TO of TMRB.

Second, input a pulse from TBxXIN. Third, capture an up-counter value at the rising edge of the pulse us-

ing the capture function.

Finally, determine the adjustment value using a difference between a frequency of TBxIN calculated
with capture value and the actual frequency.

Capture interrupt
TBxIN
(INTCAPx0) TMRB D
_ Read a capture value (chx)
Input a pulse
CPU (Read) putap
(Use capture function)
dTO
Prescaler
Set trimming value Read initial value clock
Generator

fs

TRIMOSCINIT Internal
B >| high-speed
> RIMOSCSET

oscillator
TRIMOSCEN

\

I

Clock / mode control

Figure 4-1 The way of input a pulse into TBxIN pin

4.23.2 The way of input fs into TBSIN
In TMPM369FDFG, fs is input into TBSIN. A pulse is made by TMRB ch5 which uses fs.
TB5OUT of TMRB ch5 is connected with TMRB ch6 and ch7 internally.
Choose an internal oscillator as a prescaler clock @TO of TMRB ch6 or ch7.
Capture an up-counter value at the rising edge of the TB5OUT using the capture function.

Determine the adjustment value using a difference between a frequency of TBxIN calculated with cap-
ture value and the actual frequency.
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TB6IN
Capture interrupt TMRB TBo7rIN TMRB TBSIN
(INTCAP&0 or INTCAP70) ( Ch6 or (Ch5) fs (32.768kHz)
R Ch7 ) TB50UT
ead a capture value
CPU (Read)

Set trimming value

Read initial value

(Use capture function)

PdTO

TRIMOSCINIT

TRIMOSCSET
TRIMOSCEN

Prescaler
clock
Generator

fs

Internal

)

A

high-speed
oscillator

Clock / mode control

Figure 4-2 The way of input fs into TBSIN
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4. Internal High-speed Oscillation Adjustment Function (TRMOSC)
4.2 Operational Description TMPM369FDFG/XBG
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5. Clock/Mode control

5.1 Outline

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.
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5. Clock/Mode control
5.2 Registers

TMPM369FDFG/XBG

5.2 Registers

5.2.1

Register List

The following table shows the Clock/Mode control related registers and addresses.

Base Address = 0x400F_3000

Register name Address (Base+)
System control register CGSYSCR 0x0000
Oscillation control register CGOSCCR 0x0004
Standby control register CGSTBYCR 0x0008
PLL selection register CGPLLSEL 0x000C
Reserved - 0x0010
Reserved - 0x0014
Reserved - 0x0015
Clock stop register for peripheral CGCKSTP 0x0018
Reserved - 0x001C
Reserved - 0x0038
Protect register CGPROTECT 0x003C

Note: Access to the "Reserved" area is prohibited.
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5.2.2 CGSYSCR (System control register)

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

23 22 21 20 19 18 17 16
bit symbol - - - FCSTOP - - SCOSEL
After reset 0 0 0 0 0 0 0 1

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

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

Bit Bit Symbol Type Function
31-21 - R Read as "0".
20 FCSTOP R/W ADC clock
0: Active
1: Stop
Enables to stop providing ADC clock.
ADC clock is provided after reset.
Confirming that ADC is stopped or finished in advance is required when setting "1"(stop).
Enables to confirm that ADC is stopped or finished.
19-18 - 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.
15-14 - R Read as "0".
13 - R/IW Write "0"
12 FPSEL - fperiph source clock
0: fgear
1: fc
Specifies the source clock to fperiph.
Selecting fc fixes fperiph regardless of the clock gear mode.
11 - R Read as "0".
10-8 PRCK[2:0] R/W Prescaler clock
000: fperiph 100: fperiph/16
001: fperiph/2 101: fperiph/32
010: fperiph/4 110: Reserved
011: fperiph/8 111: Reserved
Specifies the prescaler clock to peripheral circuit.
7-3 - R Read as "0".
2-0 GEAR[2:0] R/W High-speed clock (fc) gear
000: fc 100: fc/2
001: Reserved  101: fc/4
010: Reserved  110: fc/8
011: Reserved  111: fc/16
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5. Clock/Mode control
5.2 Registers

TMPM369FDFG/XBG
5.2.3 CGOSCCR (Oscillation control register)
31 | s | 2 | 28 | 27 26 25 24
bit symbol WUPT
After reset 1 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol WUPT WUPSEL2 EHOSCSEL OSCSEL XEN2
After reset 0 0 0 0 0 0 0 1
15 14 13 12 11 10 9 8
bit symbol WUPTL - - - XEN3 XTEN XEN1
After reset 0 0 0 0 0 1 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - WUPSEL1 PLLON WUEF WUEON
After reset 0 0 1 1 0 0 0 0
Bit Bit Symbol Type Function
31-20 WUPT[11:0] R/W Warm-up timer setup value.
Setup the 16-bit timer for warm-up timer of upper 12-bits counter value.
19 WUPSEL2 R/W High-speed warm-up clock.
0: internal (fiyosc)
1: external (feyosc)
Selects warm-up timer by high-speed oscillator. The warm-up timer is counted up by the selected clock.
18 EHOSCSEL R/W External oscillator.
0: input external clock
1: external oscillator
17 OSCSEL R/W High-speed oscillator
0: internal high-speed oscillator
1: external high-speed oscillator
16 XEN2 R/W Internal high-speed oscillator operation (for SYS)
0: Stop
1: Oscillation
15-14 WUPTL[1:0] R/W Warm-up timer setup value.
Setup the 16-bit timer for warm-up timer of lower 2-bits counter value, This is used for low-speed clock.
13-12 - R/W Write "0".
11 - R Read as "0".
10 XEN3 R/W Internal high-speed oscillator operation (for OFD)
0: Stop
1: Oscillation
9 XTEN R/W External low-speed oscillator operation
0: Stop
1: Oscillation
8 XEN1 R/W External high-speed oscillator operation
0: Stop
1: Oscillation
7-4 - R/W Write "0011"
3 WUPSEL1 R/W Select warm-up timer
0: High-speed
1: Low-speed
2 PLLON R/W PLL (multiplying circuit) operation (note 3)
0: Stop
1: Oscillation
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Bit Bit Symbol Type Function
1 WUEF R Status of warm-up timer (WUP)
0: WUP finish
1: WUP active
Enables to monitor the status of the warm-up timer.
0 WUEON w Operation of warm-up timer (WUP)
0: don’t care
1: warm-up timer start
Enables to start the warm-up timer.
Read as "0".

Note 1: Refer to 5.6.9.1 about the Warm-up setup.

Note 2: When selecting external oscillator (input external clock), select <OSCSEL> after setting <EHOSCSEL>. (Do not se-
lect simultaneously)

Note 3: Refer to "5.3.5 Clock Multiplication Circuit (PLL)" about setting PLL.

Note 4: Returning from the STOP1/STOP2 mode, related bits <WUPSEL2>, <OSCSEL>, <XEN3>, <XEN2>, <XEN1>,
<PLLON> of the register CGOSCCR and CGPLLSEL<PLLSEL> are initialized because of internal high-speed os-
cillator starts up.

Note 5: When using internal high-speed oscillator (IHOSC), do not use it as system clock which high accuracy assur-

ance is required.
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5.2.4 CGSTBYCR (Standby control register)

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

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

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

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
31-20 - R Read as "0".
19-18 - R/IW Write "0".
17 PTKEEP R/W Keeps 1/0O control signal in STOP2 mode
0: Control by port
1: Keep status when setting 0->1 (This register must be set before entering STOP2 mode)
16 DRVE R/W Pin status in STOP1 mode.
0: Inactive in STOP1 mode
1: Active in STOP1 mode
15-3 - R Read as "0".
2-0 STBY[2:0] R/W Low power consumption mode
000: Reserved
001: STOP1
010: Reserved
011: IDLE
100: Reserved
101: STOP2
110: Reserved
111: Reserved
Note: Access to the "Reserved" area is prohibited.
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5.2.5 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 PLLSET
After reset 0 0 0 0 0 0 0 0

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

Bit Bit Symbol Type Function

31-16 - R Read as "0".

15-1 PLLSET[14:0] R/W PLL multiplying value (Do not use except below)
0x5917 : Input clock 8MHz, output clock 48MHz (6 multiplying)
0x59A6 : Input clock 8MHz, output clock 80MHz (10 multiplying)
0x729E : Input clock 10MHz, output clock 80MHz (8 multiplying)
0x5A0F : Input clock 12MHz, output clock 48MHz (4 multiplying)
0x6296 : Input clock 12MHz, output clock 72MHz (6 multiplying)
0x720B : Input clock 16MHz, output clock 48MHz (3 multiplying)
0x3A92 : Input clock 16MHz, output clock 80MHz (5 multiplying)

0 PLLSEL R/W Use of PLL
0: fosc USE
1: fpLL use
Specifies use or disuse of the clock multiplied by the PLL.
"fosc (internal high-speed oscillator)" is automatically set after reset. Resetting is required when using the
PLL.

Note 1: Select PLL multiplying value which is shown in Table 5-2.
Note 2: Refer to "5.3.5 Clock Multiplication Circuit (PLL)" about setting PLL.

Note 3: Returning from the STOP1/STOP2 mode, related bits <PLLSEL>, CGOSCCR<WUPSEL2>, <OSCSEL>,
<XEN2>, <XEN1>, and <PLLON> are initialized because of internal high-speed oscillator starts up.
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526 CGCKSTP (Clock stop register for peripheral)

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 - - - - ETHSTP CANSTP USBHSTP USBDSTP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
314 - R Read as "0".
3 ETHSTP R/W EtherMac clock control
0 : operation
1 : clock stop
Enable / disable EtherMac clock
2 CANSTP R/W CAN clock control
0 : operation
1 : clock stop
Enable / disable CAN clock
1 USBHSTP R/W USBH clock control
0 : operation
1 : clock stop
Enable / disable USBH clock
0 USBDSTP R/W USBD clock control
0 : operation
1 : clock stop
Enable / disable USBD clock

Note: After reset, EtherMac, CAN, USBH and USBD clock are operated. Set register to "1" after confirming stop of
a circuit operation.
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5.2.7 CGPROTECT (Protect 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 CGPROTECT
After reset 1 1 0 0 0 0 0 1

Bit Bit Symbol Type Function
31-6 - R Read as "0".
7-0 CGPROTECT | R/W Register protection control
0xC1 : Register write enable
Except 0xC1 : Register write disable
Initial value is "0xC1" as writing enable to each register and when writing except "0xC1", each register ex-
cept CGPROTECT register can not be written.
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5.3 Clock control

5.3.1 Clock Type

Each clock is defined as follows:

fosc : Clock generated by internal oscillator. Clock input from the X1 and X2 pins.
feLL : Clock multiplied by PLL.

fc : Clock specified by CGPLLSEL<PLLSEL> (High-speed clock)

fgear : Clock specified by CGSYSCR<GEAR[2:0]>(Gear Clock)

fsys : Clock specified by CGCKSEL (System clock)

fperiph : Clock specified by CGSYSCR<FPSEL[2:0]>

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

The gear clock fgear and the prescaler clock ¢TO are dividable as follows.
Gear clock : fe, fe/2, fcl4, fcl8, fc/16

Prescaler clock : fperiph, fperiph/2, fperiph/4, fperiph/8, fperiph/16, fperiph/32

5.3.2 Initial Values after Reset

Reset operation initializes the clock configuration as follows.

Internal high-speed oscillator : oscillating

External high-speed oscillator : stop

PLL (phase locked loop circuit) : stop

Gear clock : fc (no frequency dividing)

Internal high-speed oscillator for OFD  : stop

Reset operation causes all the clock configurations to be the same as fosc.

fc = fosc
fsys = fosc

@TO = fosc

2023/07/21 Page 66



TOSHIBA TMPM3SSFDFGIXEG

5.3.3 Clock system Diagram
Figure 5-1 shows the clock system diagram.

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

CGOSCCR<WUEON>
CGOSCCR<WUPT[11:0]><WUPTL[1:0]>

Warm-up timer

CGOSCCR<WUPSEL1>
CGOSCCR<WUPSEL2> —>»| ECSTOP > AED(é?—r}Lversion clock
<, >
CGOSCCR<XEN3> A A
Starts oscillation after reset CGSYSCR<FCSTOP>
Operations after reset
" fperiph
Internal High-Speed | __|___J._L...__] OFD OFDRST .
CGOSCCR (to Peripheral 1/0)
<OSCSEL>
Internal High-Speed CGOSCCR CGPLLSEL > ﬂ CGSYSCR<FPSEL>
oscillaor 1(IHOSC) Toose <PLLON>  <PLLSEL> o > fsys
l— gear
CGOSCCR<XEN2>
Starts ion after reset > _| 12 | 1/4| 1/8 |1/16 CGSYSCR
CGOSCCR<XEN1> 'HOSC foss fc <GEAR[2:0]>
Stops oscillation after reset
[1/32 [SysTick external referrence clock]
X2 " CPU
External High-Speed | EHOSC i CGOSCCR
X1 oscillaor (EHOSC) | |<OSCSEL>
EHCLKIN {
CGOSCCR<XTEN> CGOSCCR
Stops osci\latii)n after reset <EHOSCSEL>
XT1O—{ External Low-Speed _[rmc, RTC
XT20— oscillaor (ELOSC) fs >
>
— : #TO N [Peripheral 1/0O prescaler input]
~| TMRB, SIO/UART, MPT

/]

feriph ——a—{ 172 [ 1/4 [ 118 [1/16]1/32] casYscr
<PRCK[2:0]>

USBD,CAN
CGPCKSTP EtherMAC,USBH

CGCKSTP<USBDSTP><CANSTP>
<USBHSTP><ETHSTP>

Operations after reset
[AHB-Bus 1/0]
CPU, ROM, RAM, BOOT ROM

fsys
[APB-Bus 1/0]
SSP, UART, uDMA, EBIF, ADC,

E,a DAC
[10-Bus 1/0]
WDT, CG, USBPLLIF, OFD,
LVD, RTC, RMC, 12C/SIO,
SIO/UART, TMRB, MPT,
ENC, PORT

CGSYSCR
<SCOSEL[1:0]>

ﬁ—!ﬁ—) SCouT

Figure 5-1 Clock Block Diagram

Y
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5.3.4 Warm-up function

The warm-up function secures the stability time for the oscillator of fs and the PLL with the warm-up tim-
er when releasing STOP1 and STOP2. Refer to "5.6.8 Warm-up" for a detail.

How to configure the warm-up function.

1. Specify the count up clock
Specify the count up clock for the warm-up timer in the CGOSCCR<WUPSEL2>.

2. Specify the warm-up time

The warm-up time can be selected by setting the CGOSCCR<WUPT[11:0]><WUPTL[1:0]>.
The value can be calculated by following formula with round lower 4 bit off, set to the bit of <WUPT
[11:0]> for high-speed oscillation and set to the bit of <WUPT[11:0]><WUPTL[1:0]> for low-
speed oscillation.

Warm-up time equation and setup example are shown below.

warm-up time to set

number of warm-up cycle = —
input frequency cycle (s)

<example> When using high-speed oscillator S8MHz, and set warm-up time Sms.

warm-up time to set 5ms

- = = 40000 cycle = 0x9C40
input frequency cycle (s) 1/8MHz

Round lower 4 bit off, set 0x9C4 to CGOSCCR<WUPT[11:0]>

3. confirm the start and completion of warm-up

The CGOSCCR<WUEON><WUEF> is used to confirm the start and completion of warm-up
through software (instruction). When CGOSCCR<WUEON> is set to "1", the warm-up start a
count up. The completion of warm-up can be confirmed with CGOSCCR<WUEF>.

Note 1: Setting warm-up time to CGOSCCR<WUPT[11:0]> and <WUPTL[1:0]>, wait until this setting is reflected,
then transit to the low power consumption mode by executing a command "WFI"
Note 2: The warm-up timer operates according to the oscillation clock, and it may contain errors if there is any fluc-

tuation in the oscillation frequency. Therefore, the warm-up time should be taken as approximate time.

The example of warm-up function setup.
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Table 5-1 The example of warm-up setting (When an internal high-speed oscillator is selected)

C

C

Note 1:
Note 2:

Note 3:

Note 4:

CGOSCCR<WUODR][11:0]> = "0x9C4" : Specify the warm-up time

: Confirm warm-up time reflecting

Read CGOSCCR<WUODR[11:0]> ) .
Repeat until reading "0x9C4"

CGOSCCR<XEN2> = "1" : Internal high-speed oscillator(IHOSC) enable
CGOSCCR<WUEON> = "1" : Start the warm-up timer (WUP)
CGOSCCR<WUEF> read : Wait until the state becomes "0" (warm-up is finished)

The warm-up function is not necessary when using stable external clock.

The warm-up timer operates according to the oscillation clock, and it may contain errors if there is any fluctua-
tion in the oscillation frequency. Therefore, the warm-up time should be taken as approximate time.

Setting warm-up time to CGOSCCR<WUPT[11:0]><WUPTL[1:0]>, wait until this value is reflected, then transit
to standby mode by executing a command "WFI".
Returning from the STOP1/STOP2 mode, related bits <WUPSEL2>, <OSCSEL>, <XEN3>, <XEN2>, <XEN1>,

<PLLON> of the register CGOSCCR and CGPLLSEL<PLLSEL> are initialized because of internal high-speed os-
cillator starts up.
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5.3.5 Clock Multiplication Circuit (PLL)

This circuit outputs the fpr . clock (80MHz max.) that is multiplied by 3, 4, 5, 6, 8 or 10 of the high-speed

oscillator output clock (fosc : 8MHz to 16MHz). As a result, the input frequency to oscillator can be low fre-
quency, and the internal clock be made high-speed.

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

To enable the PLL, set CGPLLSEL<PLLSET> to multiplying value. And set <PLLON> to "1" after
100us for initialize time of PLL. After 100us for lock-up time elapses, set CGPLLSEL<PLLSEL> to "1",
fpr 1, which is multiplied by 3,4,5,6,8 or 10 from fosc is used.

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

A Multiplying value can be selected from 3, 4, 5, 6, 8, or 10. The preset value of <PLLSET> is as follows.

Multiplying External clock input <PLLSET>
[MHZ]
6 8 0x5917
10 8 0x59A6
8 10 0x729E
4 12 0x5ADF
6 12 0x6296
3 16 0x720B
5 16 0x3A92

5.3.5.2 Change PLL multiplying

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

Modify CGPLLSEL<PLLSEL> to multiplying value. And set <PLLON> to "1" after 100us for initial-
ize time of PLL. After 100us for lock-up time elapses, set CGPLLSEL<PLLSEL> to "1".
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5.3.5.3 The sequence of PLL setting
The sequence of PLL setting is shown below.
The sequence of PLL setting
Initial state after releasing reset (note 1)
CGOSCCR<XEN2> = "1"
CGOSCCR<OSCSEL> = "0"
CGOSCCR<PLLON= "0"
CGPLLSEL<PLLSEL>= "0"
Il
fosc setting (in the case of using internal high- fosc setting (in the case of using external fosc setting (in the case of using external
speed oscillator) high-speed oscillator) clock input)
The specification is not need because of us- CGOSCCR<EHOSCSEL> = "1" CGOSCCR<EHOSCSEL> = "0"
ing internal high-speed oscillator. CGOSCCR<XEN1> = "1" CGOSCCR<OSCSEL> = "{"

CGOSCCR<WUPSEL2>= "1"
CGOSCCR<WUPSEL1>= "0"

Set warm-up time to <WUPT>

Start warm-up timer

Confirm the completion of warm-up by read-
ing <WUEF>

CGOSCCR<OSCSEL>= "1"

i n A
v

PLL multiplying value setting
CGPLLSEL<PLLSET> = multiplying value

Initializing time
takes approximately 100us for initialization

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

lock-up time
takes approximately 100us for lock-up time

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

4

Possible to use the multiplied system clock

Note: Internal high-speed oscillator and voltage supply need to be stable.
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5354

Change PLL multiplying sequence

The sequence of PLL multiplying setting is shown below.

PLL setting
CGPLLSEL<PLLSEL> = "0" (PLL not used)

Confirm that CGPLLSEL<PLLSEL> is "0".

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

I

PLL multiplying value setting
CGPLLSEL<PLLSET> = multiplying value

Initializing time
takes approximately 100us for initialization

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

Lock-up time
takes approximately 100us for lock-up time

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

4

Possible to use the multiplied system clock
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5.3.6 System clock

The internal high-speed oscillation clock and the external high-speed oscillation clocks which are an oscilla-
tor connecting or an inputting clock can be used as a source clock of the system clock.

Source clock Frequency Using PLL

. . 10MHz Note)
Internal high-speed oscillation (IHOSC)

(Target) Not use, 3, 4, 5, 6,
External high-speed | __Oscillator (EHOSC) 8to 16MHz | 8 or 10 multiplying
oscillation Input clock (EHCLKIN) | 8 to 16MHz

Note: The frequency of an internal high-speed oscillator must be adjusted by the internal high-speed oscilla-
tion adjustment function in order to keep fc equal or less then 80MHz when PLL is used.

The system clock can be divided by CGSYSCR<GEAR>. Although the setting can be changed while oper-
ating, the actual switching takes place after a slight delay.

Table 5-2 shows the example of the operation frequency by the setting of PLL and the clock gear.

Table 5-2 System clock (Unit : MHz, "-" : Reserved)

Max. oper- ADC Max. Clock gear (CG) Clock gear (CG)
S operation - -
Ext_ernal External PLL multi- | ation freq. USB PLL pf PLL = ON PLL = OFF
oscillator | clock input ; (48MHz) req.
MH MH plying (fe) Itiplyi (fc/2)
(MHz) | (MHz) MHz) | Muitiplying 1 | 12 | s | s e | | 12| s | s | 116
(MHz) (MHz)
8 8 10 80 6 40 80 40 20 10 5 8 4 2 1 -
8 8 6 48 6 24 48 24 12 6 3 8 4 2 1 -
10 10 8 80 - 40 80 40 20 10 5 10 5 25 | 1.25 -
12 12 6 72 4 36 72 36 18 9 4.5 12 6 3 1.5 -
12 12 4 48 4 24 48 24 12 6 3 12 6 3 1.5 -
16 16 5 80 3 40 80 40 20 10 5 16 8 4 2 1
16 16 3 48 3 24 48 24 12 6 3 16 8 4 2 1

1 initial value after reset

Note 1: The maximum operation frequency of an AD converter is 40 MHz. It is the value set to fc/2 by setup of
ADCLK<ADCLK][2:0]>.

Note 2: Do not use 1/16 when SysTick is used.
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5.3.6.1 The sequence of System clock setting

The system clock is selected by CGOSCCR. After setting CGOSCCR, the PLL is set by CGPLLSEL
and CGOSCCR and the clock gear is set by CGSYSCR.

The sequence of PLL setting

Initial state after releasing reset (note 1)
CGOSCCR<XEN2> = "1"

(Oscillation of internal high speed clock is en-
abled.)

CGOSCCR<OSCSEL> = "0"

(Selected an internal high speed oscillator.)
CGOSCCR<PLLON= "0" (Stop PLL)
CGPLLSEL<PLLSEL>="0" (Use fosc)
CGSYSCR<GEAR>="000" (No division)

A
& ) 1

fosc setting (in the case of using internal high- fosc setting (in the case of using external fosc setting (in the case of using external

speed oscillator) high-speed oscillator) clock input

The specification is not need. CGOSCCR<EHOSCSEL> = "1" CGOSCCR<EHOSCSEL> = "0"
CGOSCCR<WUPSEL2>= "1" (Select an external high speed clock input.)
CGOSCCR<WUPSEL1>= "0" CGOSCCR<OSCSEL> ="1"
(Select an external high speed oscillator.) (Select an external high speed oscillator.)
CGOSCCR<XEN1> = "1" Conform CGOSCCR<OSCSEL>="1"
(Start external high speed oscillation.) CGOSCCR<XEN2>= "0"

(Stop an internal high speed oscillator.)

I

<Operate warm-up timer>

4

CGOSCCR<OSCSEL>= "1"

(Select an external high speed oscillator.)
Conform CGOSCCR<OSCSEL>="1"
CGOSCCR<XEN2>= "0"

(Stop an internal high speed oscillator.)

4 4 4

Set PLL.
Set clock gear.
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5.3.7 Prescaler Clock Control

Peripheral 1/O has a prescaler for dividing a clock. As the clock ¢TO to be input to each prescaler, the "fper-

iph" clock specified in the CGSYSCR<FPSEL> can be divided according to the setting in the

CGSYSCR<PRCK]2:0]>. After the controller is reset, fperiph/1 is selected as ¢TO.

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

5.3.8 System Clock Pin Output Function

TMPM369FDFG/XBG enables to output the system clock from a pin. The SCOUT pin can output low
speed clock fs and the system clock fsys and fsys/2, and the prescaler input clock for peripheral I/O ¢TO.

Note 1: The phase difference (AC timing) between the system clock output by the SCOUT and the internal clock

is not guaranteed.

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

shold be disabled when changing the clock gear.

When port is used as SCOUT, refer to "Input/Output ports".

Table 5-3 shows the pin status in each mode when the SCOUT pin is set to the SCOUT output.

Table 5-3 SCOUT Output Status in Each Mode

Mode

SCOUT selection
CGSYSCR

Low power consumption mode

NORMAL

IDLE

STOP1/STOP2(Note)

<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"

Output the @TO clock

Fixed to "0" or "1".

Note:When you change to the STOP2 mode, please set "1" as CGSTBYCR<PTKEEP> first and hold the

state of a port.
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5.4 Modes and Mode Transitions
5.4.1 Operation Mode Transitions

The IDLE and STOP1 modes can be used as the low power consumption mode that enables to reduce pow-
er consumption by halting processor core and some peripheral circuits operation.

And TMPM369FDFG/XBG have STOP2 mode that enables to reduce power consumption significantly by
halting main voltage supply, retaining some peripheral circuits operations.

Figure 5-2 shows a mode transition diagram.

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

Reset has been performed
Starts internal high-speed oscillator (IHOSC)

STOP1 mode
(Halts the circuit

Interrupt (Note2)

Interrupt (Note2)

STOP2 mode

> NORMAL mode [€

(Halts the circuit
except some

<
Y

except some Instruction A Instruction peripheral circuit.)
peripheral circuit.) sleep on exit (Note1) sleep on exit (Note1) (Halts a part of internal
voltage supply)
Instruction Interrupt
sleep on exit

Y

IDLE mode
(Stops CPU)

(Selectable peripheral
circuit operation)

Figure 5-2 Mode Transition Diagram

Note 1: Returning from the STOP1/STOP2 mode, related bits <WUPSEL2>, <OSCSEL>, <XEN3>, <XEN2>, <XEN1>,
<PLLON> of the register CGOSCCR and CGPLLSEL<PLLSEL> are initialized because of internal high-speed os-
cillator starts up.

It branches to interrupt service routine of reset when returning from the STOP2 mode and it branches to inter-
rupt service routine of interrupt factor when returning from the STOP1 mode.

The warm-up is needed when returning from the STOP1/STOP2 mode.The warm-up time is needed to set in NOR-
MAL mode, Regarding to warm-up time, refer to "5.6.9 Clock Operations in Mode Transition"

Note 2:

Note 3:
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5.5 Operation mode

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

It is shifted to the NORMAL mode after reset.

5.6 Low Power Consumption Modes

The TMPM369FDFG/XBG have three low power consumption modes: IDLE, STOP1 and STOP2. To shift to
the low power consumption mode, specify the mode in the system control register CGSTBYCR<STBY[2:0]> and
execute the WFI (Wait For Interrupt) instruction. In this case, execute reset or generate the interrupt to release the
mode. Re-leasing by the interrupt requires settings in advance. See the chapter "Exceptions" for details.

Note 1: The TMPM369FDFG/XBG 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 TMPM369FDFG/XBG 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 IDLE, STOP1, STOP2 mode are described as follows.

5.6.1 IDLE mode

Only the CPU is stopped in this mode. Each peripheral circuit has one bit in its control register for ena-
bling or disabling operation in the IDLE mode. When the IDLE mode is entered, peripheral circuits for
which operation in the IDLE mode is disabled stop operation and hold the state at that time.

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

16-bit timer/event counter (TMRB)
16-bit multi purpose timer (except PMD operation)
Serial channel (SIO/UART)
Serial bus interface (I2C/SIO)
Analog Digital converter (ADC)
Digital Analog converter (DAC)
Watchdog timer (WDT)
Note 1: WDT should be stopped before entering IDLE mode.

Note 2: Please suspend the sauce clock to USBD and USBH before changing to IDLE mode. ( USBPLLEN<USB-
DEN>="0" and USBPLLEN<USBHEN>= "0").

56.2 STOP1 mode

Except some peripheral circuits, all the internal circuits including the internal oscillator are brought to a
stop in STOP1 mode. When releasing STOP1 mode, an internal oscillator begins to operate and the opera-
tion mode changes to NORMAL mode.

The STOP1 mode enables to select the pin status by setting the CGSTBYCR<DRVE>. Table 5-4 shows
the pin status in the STOP1 mode.
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5.6.3 STOP2 mode

This mode halts voltage supply, retaining some peripheral circuits operation. This enables to reduce power

consumption significantly compares to STOP1 mode.

After releasing the STOP2 mode, voltage is supplied to the halted voltage supply then an internal high-
speed oscillator starts, and returns to NORMAL mode.

Before entering STOP2 mode, set CGSTBYCR<PTKEEP>="0"—"1" and keeps each port conditions. If in-
ternal voltage is halted, it can be held interface to the external IC, and STOP2 release source interrupt is avail-

able.

Note 1: Warming up is needed at the time of a return. It is necessary to set up a setup of warming up time in
the mode (NORMAL mode) before going into STOP1 and the STOP2 mode. Please refer to 5.6.9.1 and
5.6.9.2 about warming up time.

Note 2: At the time of the return from STOP1 and the STOP2 mode, for internal high-speed oscillation starting Re-
lated bit CGPLLSEL<PLLSEL> and CGOSCCR<HWUPSEL>, <OSCSEL>, <XEN2>, <XEN1>, and
<PLLON> are initialized, and CGOSCCR<WUDOR[11:0] > is not initialized.

Note 3: The STOP2 mode should secure the period for 50 pys or more from mode transition to release in order
to perform internal electrical power source interception. If it cancels within a period, the internal electrical
power source management cannot operate normally.

Table 5-4 Pin States in the STOP1/STOP2 mode

Function name 110 STOP1 STOP2
Function
<DRVE> = 1 <DRVE> =0 [ <PTKEEP> =1
Depend on .
Input PxIE[m] Disable keep state
PORT PAXx to PNx
Depend on .
Output PxCRIm] Disable keep state
TRST, TCK, TMS, TDI, SWCLK, Input Depend on PxIE[m] keep state
SWDI
Debug
TDO, SWDO, SWV, TRACECLK, Outout Depend on PxCR[m] and K at
utpu eep state
TRACEDATAO0/1/2/3 P enable when data is valid P
Inrterrupt | INTOto C, Eto F Input Depend on PxIE[m] keep state
Depend on
SSP | SPxCLK, SPxFSS, SPxDO output | PXCRIml and Disable keep state
enable when
data is valid
Depend on Depend on
MPT(PMD
( UOx, VOx, WOx, XOx, YOx, ZOx Output PXCR[m] and PxCR[m] and keep state
mode) enable when enable when
data is valid data is valid
Depend on Depend on
MPT(IGBT
( MTOUTxx Output | PXCRImland | PxCR[m] and keep state
mode) enable when enable when
data is valid data is valid
Except above Input Depend on Disable keep state
except PxIE[m]
above
Depend on .
Except above Output PxCRIm] Disable keep state

Note:x: port number / m: corresponding bit / n: function register number
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5.6.4 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 5-5 shows the mode setting in the <STBY[2:0]>.

Table 5-5 Low power consumption mode setting

CGSTBYCR
Mode
<STBY[2:0]>
STOP1 001
IDLE 011
STOP2 101

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

Table 5-6 show the operational status in each mode.

Table 5-6 Operational Status in Each Mode

NORMAL IDLE
Block <peed asclisor | speed osciiator | STOP STOP2
use use (Note 1) (Note 1)
(IHOSC) (IHOSC)

Processor core o - - x
DMAC o o - Ax
1/0 port o o —(note 3) —(note 4)
1/0 port for USB o o - -
ADC o o A Ax
DAC o o A -
USB Host o o A Ax
USB Device o o o Ax
EtherMAC o o A Ax
CAN o o A Ax
SSP o o A Ax
SIO/UART o o A Ax
12C/SI0 o o A Ax
WDT o o(note 6) - Ax
TMRB o o - Ax
MPT o o - Ax
ENC o o - Ax
UART o o - Ax
EBIF o o - Ax
RMC o o o o
RTC o o [o) o
POR o o o o
LVD o o o o
External bus interface o o - x
CG o o - -
PLL o o Ax
OFD o o Ax
E)):t((eérﬁcl)ggt;-speed oscilla- o o A _
External low-speed oscilla-
tor (ELOSC) ° ° ° °
Internal high-speed oscilla- o o _ _
tor 1 (IHOSC)
Internal high-speed oscilla-
tor 2 ° ° N -
Backup RAM o o o o
Main RAM o o o x

o : Operation is available when in the target mode.

- : The clock to module stops automatically when transiting to the target mode.
A : Enables to select enabling or disabling module operation by software when in the target mode.

x :Voltage supply to module turns off automatically when transiting to the target mode.
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Note 1: The peripheral function of "-", "A", and "x" is stopped, so please change in the STOP1/2 mode, before
changing in the STOP1/2 mode. It is available to reduce leakage current by stopping reference voltage
for AD converter or DA converter.

Note 2: After returning to NORMAL mode, the peripheral circuit which is cutted- down voltage supply in STOP2
mode should be initialized by software,

Note 3: The status depends on the CGSTBYCR<DRVE>.

Note 4: The status depends on the CGSTBYCR<PTKEEP>. The state of port keeps the state when <PTKEEP>
is set to "1".

Note 5: After reset or STOP1/STOP2 mode released, clock is provided from internal high-speed oscillator.
Note 6: Pay attention that the counter of watch dog timer function can not be cleared by CPU while in IDLE mode.
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5.6.6 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 5-7.

Table 5-7 Release Source in Each Mode

Low power consumption mode IDLE STOP1 STOP2

INTO to B (note 5) o o o (note 4)
INTC, INTE to F o x x
INTUSBDPON(INTD), INTUSBWKUP o o x
INTUSBH, INTUSBD o x x
INTCANGB, INTCANRX, INTCANTX o x x
INTETH, INTETHWK o x x
INTSSPO to 2, INTSBIO to 2 [ x x
INTRXO to 3, INTTXO to 3, INTUARTO to 1 o x x
Release INTRTC, INTRMCRX o o o

Interrupt

source INTTBO to 7, INTCAPOO to 71 [o) x x
INTMTTBOO to 31, INTMTCAPOO to 31, INTMTEMGO to 3 o x x
INTPMDO to 1, INTEMGO to 1, INTENCO to 1 o x x
INTADA, INTADAHP, INTADAMO to 1 (ADC unit A) o x x
INTADB, INTADBHP, INTADBMO to 1 (ADC unit B) o x x
INTDMAAERR, INTDMABERR, uDMAC transfer request Note5) o x x
SysTick interrupt o x x
Non-Maskable Interrupt (INTWDT) o x x
Non-Maskable Interrupt (NMI pin) o x x
Non-Maskable Interrupt (INTLVD) o x x
RESET (WDT) o x x
RESET (POR) o o o
RESET (LVD) ¢} o o
RESET (ODF) o x x
RESET (RESET pin) o o o

o : Starts the interrupt handling after the mode is released. (The reset initializes the LSI)
x 1 Unavailable

Note 1: Regarding to the warm-up time which is need to return from each mode, refer to "5.6.8 Warm-up".

Note 2: After STOP2 mode is released, reset operation initializes the internal supply voltage cut off peripheral cir-
cuit (Refer to Table 5-6). But back-up module is not initialized.

Note 3: 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.

Note 4: When releasing from IDLE,STOP1/2 mode by interrupting level mode, hold the level until the interrupt han-
dling starts. If the level is changed before that, the correct interrupt handling cannot be started.

Note 5: TMPM369FDFG has following request factor.
INTDMAADA, INTDMAADB, INTDMADAA, INTDMADAB, INTDMASPRO, INTDMASPTO, INTDMASPR1,
INTDMASPT1, INTDMASPR2, INTDMASPT2, INTDMAUTRO, INTDMAUTTO, INTDMAUTR1, IN-

TDMAUTT1, INTDMARXO, INTDMATXO, INTDMARX1, INTDMATX1, INTDMARX2, INTDMATX2, IN-
TDMARXS3, INTDMATX3, INTDMASBI1, INTDMASBI2, INTDMATB, INTDMARQ
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Release by interrupt request

To release the low power consumption mode by an interrupt, the interrupt is set to detect inter-
rupt request before entering the low power consumption mode.

regarding to setting the interrupt to be used to release the STOP1 and STOP2 modes, refer to "Ex-
ceptions".

Release by Non-Maskable Interrupt (NMI)

There are two kinds of NMI sources: WDT interrupt INTWDT), LVD interrupt (INTLVD) and
NMI pin. INTWDT can only be used in the IDLE mode.

A NMI can only be used to release in IDLE mode. Before the MCU entering STOP1/2 mode, inhibit
non-maskable interrupts, specify as follows: Fix the NMI pin to "1". Stop the watchdog timer. Disabele
INTLVD generation.

Release by reset
Any low power consumption mode can be released by reset from the RESET pin, POR or LVD.
IDLE mode can be released by reset from WDT or OFD.

After that, the mode switches to the NORMAL mode and all the registers are initialized as is the
case with normal reset.

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

Refer to "Exceptions" for details.
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5.6.7 Flow chart of entering and releasing to or from STOP2 mode

The flow chart of entering and releasing to or from STOP2 mode is shown bellows.

I:I indicates hardware handling, Izl indicates software handling.

Ready to entering to STOP2 mode
+ CGSTBYCR<STBY> = "101" (Setting STOP2)
* CGPLLSEL<PLLSEL>= "0" (Used for fosc)
+ Confirm CGPLLSEL<PLLSEL>="0"
+ CGOSCCR<PLLON> = "0" (Stop PLL for fsys)
+ CGSYSCR<GEAR> = "000" (Setting a clock gear to fc=1/1)

i

Setting to keep port state

+ CGSTBYCR<PTKEEP> = "1" (Keep the state when <PTKEEP> changes "0" to
")

Enter to STOP2 mode.

+ Execute WFI instruction

During STOP2 mode

+ The power supply of RVDD3 is shut-downed by stopping the main regulator.
+ Port state is kept.

|| The release factor is occurred. ||

+ The interrupt is occurred and STOP2 mode is released.

!

Start the sequence of releasing STOP2 mode

+ The main regulator is started up

+ Internal high-speed oscillator is started.
+ Reset operation is done.

+ Branch to the reset interrupt routine.

» Return to NORMAL mode.

Check CGRSTFLG
» Read CGRSTFLG (Confirm the reset factor)

1

Interrupt procedure

+ Set interrupt enable register and interrupt priority register.

» Jump to an interrupt handler and confirm the release factor from STOP2 mode
in the interrupt handler.

Release the kept port state.

+ Initial setting at the time of STOP2 return (or state restoration), and a re-setup
of a port register

+ CGSTBYCR<PTKEEP> ="0"
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5.6.8 Warm-up
Mode transition may require the warm-up so that the internal oscillator provides stable oscillation.

In the mode transition from STOP1/STOP2 to the NORMAL, an internal high-speed oscillator is activated
automatically. And an internal high-speed oscillator is selected as the source clock of warm-up timer, warm-up
timer is activated automatically.

Then the system clock output is started after the elapse of warm-up time. It is necessary to set a warm-up
time in the CGOSCCR<WUPTJ[11:0]> before executing the instruction to enter the STOP1/STOP2 mode. Re-
garding to warm-up time, refer to "5.6.9 Clock Operations in Mode Transition".

Note:Returning from the STOP1/STOP2 mode, related bits <WUPSEL2>, <XEN3>, <OSCSEL>, <XEN2>,
<XEN1>, <PLLON> of the register CGOSCCR and CGPLLSEL<PLLSEL> are initialized because of in-
ternal high-speed oscillator starts up.

Table 5-8 shows whether the warm-up setting of each mode transition is required or not.

Table 5-8 Warm-up setting in mode transition

Mode transition Warm-up setting
NORMAL — IDLE Not required
NORMAL — STOP1 Not required
NORMAL — STOP2 Not required
IDLE — NORMAL Not required
STOP1 — NORMAL Auto-warm-up (Note)
STOP2 — NORMAL Auto-warm-up (Note)

Note:Returning to NORMAL mode by reset does not induce the automatic warm-up. The reset signal as
same as cold reset should be inputted.
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5.6.9 Clock Operations in Mode Transition

The clock operations in mode transition are described as follows.

5.6.9.1  Transition of operation modes: NORMAL — STOP1 — NORMAL
When returning to the NORMAL mode from the STOP1 mode, the warm-up is activated automatically.

It is necessary for the warm-up to be set CGOSCCR<WUPT[11:0]>=0x03f in this case as a stability
time (equal or more than approximate 100ps) of internal circuits before entering the STOP1 mode.

Returning to the NORMAL mode by reset does not induce the automatic warm-up. The reset signal as
same as cold reset should be inputted.

Excute WFI instruction/

sleep on exit Occures release request fator
. (( H (( H
Operation mode NORMAL X g i STOP1 g X NORMAL
! )} T )} T
fosc | | | | | | % I | | | | | | | l | | | | |
: ) i i
| i 4 ’
Warm-up ! ( | 1
)) '
fsys i i
(System clock) (o 1 e I | | | | |
' )] ' )] '
Stop system clock Start internal high-speed oscillation End of warm-up
Start warm-up Start system clock
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5.6.9.2 Transition of operation modes: NORMAL — STOP2 — NORMAL

When returning to the NORMAL mode from the STOP2 mode, the warm-up is activated automatically.

It is necessary for the warm-up to be set CGOSCCR<WUPT[11:0]>=0x271 in this case as a stability
time (equal or more than approximate 1ms) of internal circuits before entering the STOP2 mode.

After STOP2 mode is released, reset operation initializes the internal supply voltage cut off peripheral cir-
cuits. But the peripheral circuits which are cut the connection with the internal supply voltage are not initial-

ized.

Returning to the NORMAL mode by reset does not induce the automatic warm-up. The reset signal as
same as cold reset should be inputted.

Even returning to the NORMAL mode by without reset, it would be branched to interrupt service rou-

tine of reset.

Note:When releasing STOP2 by external interrupt pin, set <PTKEE> to "1" before entering STOP2 mode.

Excute WFI instruction/

sleep on exit Occures release request fator
) ‘c ! ( ;
Operation mode NORMAL X g I STOP2 J X NORMAL
' )] T )} T
fosc | | | | | | ( I | | | | | | | I | | | | |

Warm-up

((

fsys
(System clock)

))

(C

Stop system clock

)

(¢
) '

'
'
'
| ? 1
'
'
'
'
'
'
'
'

Start internal high-speed oscillation End of warm-up
Start warm-up Start system clock
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5.6.10  Precaution on Transition to the Low-power Consumption Mode

5.6.10.1

5.6.10.2

Case when the MCU Enters IDLE or STOP1 Mode

When the WFT instruction is executed to enter IDLE mode or STOP1 mode, if an interrupt request for release from the low-power con-sumption
mode occurs, the MCU does not enter IDLE or STOP1 mode. This is because the interrupt request has a higher priority than the WFI
instruction. Therefore, the following process must be added depending on enabling or disabling the interrupt:

a.  Case when the interrupts are disabled (masked only by PRIMASK)
The instructions following the WFT instruction are executed; write the process following the WFI instruction in case that the MCU does
not enter IDLE or STOP1 mode.

b. Case when the interrupts are enabled
Write the interrupt service routine because the MCU branches to the interrupt service routine.

Before the MCU entering STOP1 mode, select the clock with CGOSCCR<WUPSEL>, which is the same as the clock selected with
CGOSCCR<OSCSEL>, to use the same source clock for both the warm-up-counter and fosc.

A non-maskable interrupt can be used to release only in IDLE mode.

Do not use non-maskable interrupts as a release factor of STOP1 mode.
Before the MCU entering STOP1 mode, inhibit non-maskable interrupts, specify as follows: Fix the NMI pin to "High". Stop the watch-dog timer.
Disable LVDINT generation.

Case when the MCU enters to STOP2 mode

When the WFTI instruction is executed to enter STOP2 mode, if an interrupt request for release from the low-power consumption mode
occurs, the MCU does not enter STOP2 mode because the interrupt for release has a higher priority than the WFI instruc-tion. Then the
MCU branches to the interrupt service routine. Therefore, the following process must be added:
a. Case when the interrupts are disabled (masked only by PRIMASK)
The instructions following the WFT instruction are executed; write the process following the WFI instruction in case that the MCU
does not enter STOP2 mode.

b. Case when the interrupts are enabled
Write the interrupt service routine.

After the interrupt service routine is complete, the instructions following the WFI instruction are executed; write the proc-ess
following the WFI instruction in case that the MCU does not enter STOP2 mode.

If the MCU did not enter STOP2 mode, CGOSCCR<WUPSEL>, <OSCSEL>, <XEN2>, <XEN1>, <PLLOON>, <PLL1ON>,
CGPLLSEL<PLLOSEL>, and <PLLISEL> are not initialized. These registers maintain the former condition before entering the STOP2
mode.

Before the MCU entering STOP2 mode, to use the internal high-speed oscillator (IHOSC) as the source clock for the system clock, specify
as follows: CGOSCCR<OSCSEL>=0, CGPLLSEL<PLLOSEL>=0, and CGSYSCR<GEAR[2:0]>=000.

Before the MCU entering STOP2 mode, select the clock with CGOSCCR<WUPSEL>, which is the same as the clock selected with
CGOSCCR<OSCSEL>, to use the same source clock for both the warm-up-counter and fosc.

Do not use a non-maskable interrupt as a release factor of STOP2 mode.

Befor the MCU entering STOP2 mode, to inhibit non-maskable interrupts, specify as follows: Fix the NMI pin to "High". Stop the watchdog
timer. Disable LVDINT generation.

2023/07/21

Page 88



TOSHIBA

TMPM369FDFG/XBG

6. Reset Operation

The following are sources of reset operation.

Power-on-reset circuit (POR)

Low Voltage Detection Circuit (LVD)

RESET pin (RESET)

Watchdog timer (WDT)

Oscillation frequency circuit (OFD)

Application interrupt by CPU and a signal from the reset register bit <SYSRESETREQ>

To recognize a source of reset, check CGRSTFLG in the clock generator register described in Chapter of "Excep-
tion".

Detail about the power-on-reset circuit, the power detection circuit, the watchdog timer and the oscillation fre-
quency detection circuit, refer to each chapter.

A reset by <SYSRESETREQ> is referred to "Cortex-M3 Technical Reference Manual".

Note 1: Once reset operation is done, internal RAM data is not assured.
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6.1 Cold Reset

When turning-on power, it is necessary to take a stable time of built-in regulator, built-in Flash memory and in-
ternal high-speed oscillator into consideration. TMPM369FDFG/XBG have a function to insert a stable time
automatically.

6.1.1 Reset by power-on-reset circuit (not using RESET pin)

Once power voltage is beyond the release voltage of power-on-reset, power counter starts operation, and
then after 0.8ms internal reset signal is released.

Power-on-reset circuit operation is referred to Section of "Power-on-reset circuit (POR)".

Note: If power setup time is expected to exceed internal reset time, use a RESET pin.

Power setup time
(400us MAX.)

Power voltage recommendation range

.................................................

Power-on-reset release voltage § OPU fetch starts

 —
ov

RESET pin /

Power-on detection signal

Power-on counter \ :

Internal reset signal

< ]

approximately 0.8ms

Figure 6-1 Reset Operation by Power-on Circuit

Note: The above sequence is applied as well when restoring power.
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6.1.2 Reset by RESET pin

Internal reset signal is released approximately 0.8ms after RESET pin becomes "High". However if RE-
SET pin is set to "High" within 400pus after power-on reset signal becomes "High", the reset process will be
the same as the power-on described in 6.1.1.

Power setup time |

Power voltage recommendation range

Power-on-reset release voltage

ov

E CPU fetch starts
—

400us(typ.) E If an external reset is generated ahead of this timing,
E areset process will be the same as the internal power-on-reset.

Power-on detection signal 5
Power-on counter 5 )
: 1 : N
Internal reset signal I_\

—
“approximately 0.8ms

Figure 6-2 Reset Operation by RESET pin

Note: The above sequence is applied as well when restoring power.
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6.2 Warm-up

6.2.1 Reset Duration

To do reset TMPM369FDFG, the following condition is required; power supply voltage is in the operation-
al range; RESET pin is kept "Low" at least for 12 system clocks by internal high frequecy oscillator. Approx-
imately 0.8ms after RESET pin becomes "High", internal reset will be released.

6.3 After reset

After reset, the control register of Cortex-M3 and the peripheral function control register (SFR) are initialized. Sys-
tem debug component registers (FPB, DWT, and ITM) of the internal core, CGRSTFLG in the clock generator
and FCSECBIT in the Flash related register are only initialized by cold reset.

When reset is released, MCU starts operation by a clock of internal high-speed oscillator. External clock and
PLL multiple circuit should be set if necessary.

2023/07/21 Page 92



TOSHIBA

TMPM369FDFG/XBG

7.

71

Exceptions

This chapter describes features, types and handling of exceptions.

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

Overview
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 instruc-
tion to generate an exception is executed; and those that are generated by hardware, such as an interrupt request sig-
nal from an external pin or peripheral function.

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

7.1.1 Exception Types

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

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

Reset

Non-Maskable Interrupt (NMI)
Hard Fault

Memory Management
Bus Fault

Usage Fault

SVCall (Supervisor Call)
Debug Monitor

PendSV

SysTick

External Interrupt
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7.1.2 Handling Flowchart

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

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 re-
quests from external interrupt pins or peripheral functions.

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

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

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

(2) Exception detection

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

Table 7-1 Exception Types and Priority

No. Exception type Priority Description
1 Reset -3 (highest) Reset pin, POR, LVD, OFD, WDT or SYSRETREQ
2 Non-Maskable Interrupt | -2 NMI pin, WDT or LVD
3 Hard Fault -1 Zlaetéltc;(riattizadr}ggltjlaegtivate because a higher-priority fault is being han-
4 Memory Management Configurable Excepti?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 g:..i?;ir?ed instruction execution or other faults related to instruction ex-
7 to 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
up to 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 val-
ues you can specify is different depending on products.

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

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

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

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

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

<PRI_n[7:0]> Number of
<PRIGROUPI[2:0]> i Number of
- i -priori re-emption
setting Pre-emption Sub-priority p! ‘ P sub-priorities

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 [71 [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 inter-
rupt service routine. This is called "pre-emption".

(1) Stacking

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

+  Program Counter (PC)
+  Program Status Register (xPSR)
« 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.

Old SP — <previous>
xPSR
PC
LR

SP — r0

(2) Fetching an ISR

The CPU enables instruction to fetch the interrupt processing with data store to the register.
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Prepare a vector table containing the top addresses of ISRs for each exception.After reset, the vec-
tor table is located at address 0x0000_0000 in the Code area.By setting the Vector Table Offset Reg-
ister, you can place the vector table at any address in the Code or SRAM space.

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

(3) Late-arriving

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

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

(4) Vector table
The vector table is configured as shown below.

You must always set the first four words (stack top address, reset ISR address, NMI ISR address,
and Hard Fault ISR address).Set ISR addresses for other exceptions if necessary.

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

7.1.2.3 Executing an ISR

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

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

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

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

(1)  Execution after returning from an ISR

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

Tail-chaining

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

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

Returning to the last stacked ISR

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

Returning to the previous program

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

(2) Exception exit sequence

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

Pop eight registers

Pops the eight registers (PC, xPSR, r0 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.

7.2 Reset Exceptions
Reset exceptions are generated from the following 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 POR
The power on reset (POR) has a reset generating feature. For details. see the chapter on the POR.

Reset exception by LVD

The low voltage detection circuit (LVD) has a reset generating feature. For details, see the chapter on
the LVD.
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Reset exception by OFD

The ocsillation frequency detector (OFD) has a reset generating feature. For details, see the chapter on
the OFD.

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

Reset exception by SYSRESETREQ

A reset can be generated by setting the SYSRESETREQ bit in the NVIC's Application Interrupt and Re-
set Control Register.
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7.3 Non-Maskable Interrupts (NMI)

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

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

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

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

Non-maskable interrupt by LVD

The LVD has a non-maskable interrupt generating feature. For details, see the chapter on the LVD.

7.4 SysTick

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

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

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

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

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

7.5.1 Interrupt Sources

7.5.1.1 Interrupt Route

Figure 7-1 shows an interrupt request route.

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

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

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

Peripheral
function
Interrupt request D
® | cpPu
<INTXEN>| @
® ¥
External ©) '@
interrupt [} Port > Exiting [
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-Pend-
ing Register.

7.5.1.3 Transmission

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

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

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

If input disabled (PXIE<PxmIE>="(0"), inputs from external interrupt pins are "High". Also, if external in-
terrupts are not used as a trigger to release standby (route 6 of "Figure 7-1 Interrupt Route"), input sig-
nals 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 dis-
abled.

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 0
1 INT1 Interrupt pin 1
CGIMCGA
2 INT2 Interrupt pin 2
3 INT3 Interrupt pin 3
4 INT4 Interrupt pin 4
5 INT5 Interrupt pin 5
Selectable CGIMCGB
6 INT6 Interrupt pin 6
7 INT7 Interrupt pin 7
8 INT8 Interrupt pin 8
9 INT9 Interrupt pin 9
CGIMCGC
10 | INTA Interrupt pin A
11 | INTB Interrupt pin B
12 | INTC Interrupt pin C
13 | INTUSBDPON(INTD) USB Device bus power (Interrupt pin D) Selectable CGIMCGD
14 | INTE Interrupt pin E
15 | INTF Interrupt pin F
16 | INTRXO0 Serial reception (channel 0)
17 | INTTXO Serial transmission (channel 0)
18 | INTRX1 Serial reception (channel 1)
19 [ INTTX1 Serial transmission (channel 1)
20 |[INTRX2 Serial reception (channel 2)
21 | INTTX2 Serial transmission (channel 2)
22 [ INTRX3 Serial reception (channel 3)
23 | INTTX3 Serial transmission (channel 3)
24 [ INTUARTO UART interrupt (channel 0)
25 | INTUART1 UART interrupt (channel 1)
26 | INTSBIO Serial bus interface (channel 0)
27 | INTSBI1 Serial bus interface (channel 1)
28 | INTSBI2 Serial bus interface (channel 2)
29 |[INTSSPO SPI serial interface (channel 0)
30 | INTSSP1 SPI serial interface (channel 1)
31 | INTSSP2 SPI serial interface (channel 2)
32 | INTUSBH USB host interrupt
33 [ INTUSBD USB device interrupt
34 | INTUSBWKUP USB device walk-up interrupt Selectable CGIMCGD
35 [ INTCANRX CAN reception
36 | INTCANTX CAN transmission
37 [ INTCANGB CAN status
38 |INTETH Ethernet interrupt
39 | INTETHWK Ethernet (magic packet detection) interrupt
40 | INTADAHP :g:is)t priority AD conversion complete interrupt
41 | INTADAMO AD conversion monitoring function interrupt 0
(unit A)
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Table 7-3 List of Interrupt Sources

active level CG interrupt mode
No. Interrupt Source . .
(Clearing standby) control register
AD conversion monitoring function interrupt 1
42 | INTADAM1 )
(unit A)
AD conversion completion interrupt
43 | INTADA .
(unit A)
Highest priority AD conversion complete interrupt
44 | INTADBHP 9 priority verst P nierrup
(unit B)
AD conversion monitoring function interrupt 0
45 | INTADBMO )
(unit B)
AD conversion monitoring function interrupt 1
46 | INTADBM1 )
(unit B)
AD conversion completion interrupt
47 | INTADB )
(unit B)
48 [ INTEMGO PMD EMG interrupt (channel 0)
49 | INTPMDO PMD PWM interrupt (channel 0)
50 | INTENCO Encoder input interrupt (channel 0)
51 | INTEMG1 PMD EMG interrupt (channel 1)
52 [ INTPMD1 PMD PWM interrupt (channel 1)
53 | INTENC1 Encoder input interrupt (channel 1)
54 [ INTMTEMGO MPT EMG interrupt (channel 0)
55 | INTMTTBOO MPT compare match 0 / overflow, IGBT cycle inter-
rupt (channel 0)
MPT compare match 1, IGBT trigger interrupt
56 [ INTMTTBO1
(channel 0)
57 | INTMTCAPOO MPT input capture 0 (channel 0)
58 [ INTMTCAPO1 MPT input capture 1 (channel 0)
59 | INTMTEMG1 MPT EMG interrupt (channel 1)
60 | INTMTTB10 MPT compare match 0 / overflow, IGBT cycle inter-
rupt (channel 1)
MPT compare match 1, IGBT trigger interrupt
61 [INTMTTB11
(channel 1)
62 | INTMTCAP10 MPT input capture 0 (channel 1)
63 | INTMTCAP11 MPT input capture 1 (channel 1)
64 | INTMTEMG2 MPT EMG interrupt (channel 2)
65 | INTMTTB20 MPT compare match 0 / overflow, IGBT cycle inter-
rupt (channel 2)
MPT compare match 1, IGBT trigger interrupt
66 [ INTMTTB21
(channel 2)
67 | INTMTCAP20 MPT input capture 0 (channel 2)
68 [ INTMTCAP21 MPT input capture 1 (channel 2)
69 | INTMTEMG3 MPT EMG interrupt (channel 3)
70 | INTMTTB30 MPT compare match 0 / overflow, IGBT cycle inter-
rupt (channel 3)
MPT compare match 1, IGBT trigger interrupt
71 [ INTMTTB31
(channel 3)
72 | INTMTCAP30 MPT input capture 0 (channel 3)
73 | INTMTCAP31 MPT input capture 1 (channel 3)
74 | INTRMCRX remote control reception Rising edge CGIMCGD
16-bit TMRB compare match 0 / 1 / overflow
75 | INTTBO
(channel 0)
76 | INTCAPOO 16-bit TMRB input capture 0 (channel 0)
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Table 7-3 List of Interrupt Sources

active level CG interrupt mode
No. Interrupt Source . .
(Clearing standby) control register
77 | INTCAPO1 16-bit TMRB input capture 1 (channel 0)
16-bit TMRB compare match 0 / 1 / overflow
78 | INTTB1
(channel 1)
79 | INTCAP10 16-bit TMRB input capture 0 (channel 1)
80 | INTCAP11 16-bit TMRB input capture 1 (channel 1)
16-bit TMRB compare match 0 / 1 / overflow
81 |[INTTB2
(channel 2)
82 | INTCAP20 16-bit TMRB input capture 0 (channel 2)
83 | INTCAP21 16-bit TMRB input capture 1 (channel 2)
16-bit TMRB compare match 0 / 1 / overflow
84 | INTTB3
(channel 3)
85 | INTCAP30 16-bit TMRB input capture 0 (channel 3)
86 | INTCAP31 16-bit TMRB input capture 1 (channel 3)
16-bit TMRB compare match 0 / 1 / overflow
87 |INTTB4
(channel 4)
88 | INTCAP40 16-bit TMRB input capture 0 (channel 4)
89 | INTCAP41 16-bit TMRB input capture 1 (channel 4)
16-bit TMRB compare match 0 / 1 / overflow
90 |[INTTBS
(channel 5)
91 | INTCAP50 16-bit TMRB input capture 0 (channel 5)
92 | INTCAP51 16-bit TMRB input capture 1 (channel 5)
16-bit TMRB compare match 0 / 1 / overflow
93 | INTTB6
(channel 6)
94 | INTCAP60 16-bit TMRB input capture 0 (channel 6)
95 | INTCAP61 16-bit TMRB input capture 1 (channel 6)
16-bit TMRB compare match 0 / 1 / overflow
96 | INTTB7
(channel 7)
97 | INTCAP70 16-bit TMRB input capture 0 (channel 7)
98 | INTCAP71 16-bit TMRB input capture 1 (channel 7)
99 [INTRTC RTC Falling edge CGIMCGD
100 [ INTDMAADA DMAC ADC conversion completion (unit A)
101 | INTDMAADB DMAC ADC conversion completion (unit B)
102 | INTDMADAA DMAC ADC conversion trigger (unit A)
103 | INTDMADAB DMAC ADC conversion trigger (unit B)
DMAC SSP reception (channel 0) /
104 | INTDMASPRO
DMAC 12C/SIO (channel 0)
105 | INTDMASPTO DMAC SSP transmission (channel 0)
106 | INTDMASPR1 DMAC SSP reception (channel 1)
107 | INTDMASPT1 DMAC SSP transmission (channel 1)
108 | INTDMASPR2 DMAC SSP reception (channel 2)
109 | INTDMASPT2 DMAC SSP transmission (channel 2)
110 | INTDMAUTRO DMAC UART reception (channel 0)
111 [ INTDMAUTTO DMAC UART transmission (channel 0)
112 | INTDMAUTR1 DMAC UART reception (channel 1)
113 [ INTDMAUTT1 DMAC UART transmission (channel 1)
114 | INTDMARXO DMAC SIO / UART reception (channel 0)
115 | INTDMATX0 DMAC SIO / UART transmission (channel 0)
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Table 7-3 List of Interrupt Sources

No. Interrupt Source act'ive level CG interruptlmode
(Clearing standby) control register
116 | INTDMARX1 DMAC SIO / UART reception (channel 1)
117 | INTDMATX1 DMAC SIO / UART transmission (channel 1)
118 | INTDMARX2 DMAC SIO / UART reception (channel 2)
119 [ INTDMATX2 DMAC SIO / UART transmission (channel 2)
120 | INTDMARX3 DMAC SIO / UART reception (channel 3)
121 | INTDMATX3 DMAC SIO / UART transmission (channel 3)
122 | INTSBI1 DMAC 12C / SIO (channel 1)
123 | INTSBI2 DMAC 12C / SIO (channel 2)
124 | INTDMATB DMAC TMRB compare match 0 / 1 / overflow
(channel 0 to 4)
125 | INTDMARQ DMAC request pin
126 | INTDMAAERR DMAC transmission error interrupt (unit A)
127 | INTDMABERR DMAC transmission error interrupt (unit B)

7.5.1.6 Active level

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

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

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

An interrupt request detected by the clock generator is notified to the CPU with a signal in "High" level.
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7.5.2 Interrupt Handling

7521 Flowchart

The following shows how an interrupt is handled.

In the following descriptions,lzl indicates hardware handling. ‘: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 stand-
by 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 "7.5.2.3 Detection by
via 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 un-
expected interrupt on the way.

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

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

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

1. Disabling interrupt by CPU

2. CPU registers setting

3. Pre configuration (1) (Interrupt from external pin)

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

6. Configuring the clock generator

7. Enabling interrupt by CPU

(1) Disabling interrupt by CPU

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

Use "MSR" instruction to set this register.

Interrupt mask register
PRIMASK | — | "1" (interrupt disabled)

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

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

Each interrupt source is provided with eight bits for assigning a priority level from 0 to 255, but
the number of bits actually used varies with each product.Priority level 0 is the highest priority lev-
el.If multiple sources have the same priority, the smallest-numbered interrupt source has the highest
priority.

You can assign grouping priority by using the PRIGROUP field in the Application Interrupt and Re-
set 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) Pre configuration (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> U

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 correspond-
ing 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 us-
ing external interrupt pins".

(4) Pre configuration (2) (Interrupt from peripheral function)

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

(5) Pre configuration (3) (Interrupt Set-Pending Register)

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

NVIC register

Interrupt Set-Pending [m] | — | "

Note:m: corresponding bit

(6) Configuring the clock generator

For an interrupt source to be used for exiting a standby mode, you need to set the active level
and enable interrupts in the CGIMCG register of the clock generator. The CGIMCG register is capa-
ble of configuring each source.
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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 interrupt to be used to the CGICRCG register.See "7.6.3.5 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 in-
put so that the CPU can detect it as an interrupt request. Also, be aware of the description
0f"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 inter-
rupt with the Interrupt Set-Enable Register. Each bit of the register is assigned to a single interrupt
source.

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

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

At the end, PRIMASK register is zero cleared.

NVIC register

Interrupt Clear-Pending [m] — [

Interrupt Set-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 inter-

rupt request must be held at the active level until it is detected, otherwise the interrupt request will cease
to exist when the signal level changes from active to inactive.

When the clock generator detects an interrupt request, it keeps sending the interrupt signal in "High" lev-

el to the CPU until the interrupt request is cleared in the CG Interrupt Request Clear (CGICRCG) Regis-
ter. If a standby mode is exited without clearing the interrupt request, the same interrupt will be detected
again when normal operation is resumed. Be sure to clear each interrupt request in the ISR.
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7.5.2.4 Detection by CPU

The CPU detects an interrupt request with the highest priority.

7.5.2.5 CPU processing

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

7.5.2.6 Interrupt Service Routine (ISR)

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

(1)  Pushing during ISR

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

Push the contents of other registers if needed.

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

(2) Clearing an interrupt source

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

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

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

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

7.6.1 Register List

NVIC registers Base Address = 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 Set-Enable Register 3 0x0108
Interrupt Set-Enable Register 4 0x010C
Interrupt Clear-Enable Register 1 0x0180
Interrupt Clear-Enable Register 2 0x0184
Interrupt Clear-Enable Register 3 0x0188
Interrupt Clear-Enable Register 4 0x018C
Interrupt Set-Pending Register 1 0x0200
Interrupt Set-Pending Register 2 0x0204
Interrupt Set-Pending Register 3 0x0208
Interrupt Set-Pending Register 4 0x020C
Interrupt Clear-Pending Register 1 0x0280
Interrupt Clear-Pending Register 2 0x0284
Interrupt Clear-Pending Register 3 0x0288
Interrupt Clear-Pending Register 4 0x028C
Interrupt Priority Register 0x0400 to 0x047F
Vector Table Offset Register 0x0D08
Application Interrupt and Reset Control Register 0x0D0C
System Handler Priority Register 0x0D18, 0x0D1C, 0x0D20
System Handler Control and State Register 0x0D24
Clock generator registers Base Address = 0x400F_3000
Register name Address
CG Interrupt Mode Control Register A CGIMCGA 0x0040
CG Interrupt Mode Control Register B CGIMCGB 0x0044
CG Interrupt Mode Control Register C CGIMCGC 0x0048
CG Interrupt Mode Control Register D CGIMCGD 0x004C
CG Interrupt Request Clear Register CGICRCG 0x0060
Reset Flag Register CGRSTFLG 0x0064
NMI Flag Register CGNMIFLG 0x0068
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7.6.2 NVIC Registers
7.6.2.1  SysTick Control and Status Register
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - COUNTFLAG
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - - CLKSOURCE TICKINT ENABLE
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-17 - R Read as 0.
16 COUNTFLAG R/W 0: Timer not counted to 0
1: Timer counted to 0
Returns "1" if timer counted to "0" since last time this was read.
Clears on read of any part of the SysTick Control and Status Register.
15-3 - R Read as 0.
2 CLKSOURCE R/W 0: External reference clock (fosc/32) (Note)
1: CPU clock (fsys)
1 TICKINT R/W 0: Do not pend SysTick
1: Pend SysTick
0 ENABLE R/W 0: Disable
1: Enable
If "1" is set, it reloads with the value of the Reload Value Register and starts operation.

Note:In this product, fosc which is selected by CGOSCCR <OSCSEL> <EHOSCSEL> by 32 is used as ex-
ternal reference clock.
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7.6.2.2 SysTick Reload Value Register
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol RELOAD
After reset Undefined
5 | 1 | a3 | 2 | a1 | w0 | e | 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".
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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
5 | 14 | o | w2 | 1 | w0 | 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 1 0 0
7 6 5 4 3 2 1 0
bit symbol TENMS
After reset 0 0 1 1 0 1 0 1
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 (0xC35) by external reference clock. (Note)

Note:In the case of multishot, please use <TENMS>-1.
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7.6.2.5 Interrupt Set-Enable Register 1
31 30 29 28 27 26 25 24
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt 27) | (Interrupt 26) | (Interrupt 25) | (Interrupt 24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 23 (Interrupt 22) | (Interrupt 21) | (Interrupt 20) | (Interrupt 19) | (Interrupt 18) | (Interrupt 17) | (Interrupt 16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) | (Interrupt 11) | (Interrupt 10) (Interrupt 9) (Interrupt 8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2) (Interrupt 1) (Interrupt 0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 SETENA R/W Interrupt number [31:0]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled
Each bit corresponds to the specified number of interrupts.
Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt
Sources".
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7.6.2.6 Interrupt Set-Enable Register 2
31 30 29 28 27 26 25 24
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 63) | (Interrupt 62) | (Interrupt 61) | (Interrupt 60) | (Interrupt 59) | (Interrupt 58) | (Interrupt 57) | (Interrupt 56)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 55) | (Interrupt 54) [ (Interrupt 53) | (Interrupt 52) | (Interrupt 51) | (Interrupt 50) | (Interrupt 49) | (Interrupt 48)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt 43) | (Interrupt 42) | (Interrupt 41) | (Interrupt 40)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt 36) | (Interrupt 35) | (Interrupt 34) | (Interrupt 33) | (Interrupt 32)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 SETENA R/W Interrupt number [63:32]
[Write]
1: Enable
[Read]
0: Disabled
1: Enable
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 Set-Enable Register 3
31 30 29 28 27 26 25 24
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 95) | (Interrupt 94) | (Interrupt 93) | (Interrupt 92) | (Interrupt 91) | (Interrupt 90) | (Interrupt 89) | (Interrupt 88)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 87) | (Interrupt 86) | (Interrupt 85) | (Interrupt 84) | (Interrupt 83) [ (Interrupt 82) | (Interrupt 81) | (Interrupt 80)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 79) | (Interrupt 78) | (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt 73) | (Interrupt 72)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 SETENA R/W Interrupt number [95:64]
[Write]
1: Enable
[Read]
0: Disabled
1: Enable
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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7.6.2.8 Interrupt Set-Enable Register 4
31 30 29 28 27 26 25 24
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 127) | (Interrupt 126) | (Interrupt 125) | (Interrupt 124) | (Interrupt 123) | (Interrupt 122) | (Interrupt 121) | (Interrupt 120)
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 119) | (Interrupt 118) | (Interrupt 117) | (Interrupt 116) | (Interrupt 115) | (Interrupt 114) | (Interrupt 113) | (Interrupt112)
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 111) | (Interrupt 110) | (Interrupt 109) | (Interrupt 108) | (Interrupt 107) | (Interrupt 106) | (Interrupt 105) | (Interrupt 104)
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 103) | (Interrupt 102) | (Interrupt 101) | (Interrupt 100) | (Interrupt 99) | (Interrupt 98) | (Interrupt 97) | (Interrupt 96)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 SETENA R/W Interrupt number [127:96]
[Write]
1: Enable
[Read]
0: Disabled
1: Enable

Each bit corresponds to the specified number of interrupts.

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

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

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

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

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

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

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt
Sources".
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7.6.2.10 Interrupt Clear-Enable Register 2
31 30 29 28 27 26 25 24
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 63) | (Interrupt 62) | (Interrupt 61) | (Interrupt 60) | (Interrupt 59) | (Interrupt 58) | (Interrupt 57) | (Interrupt 56)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 55) | (Interrupt 54) | (Interrupt 53) | (Interrupt 52) | (Interrupt 51) | (Interrupt 50) | (Interrupt 49) | (Interrupt 48)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt 43) | (Interrupt 42) | (Interrupt 41) | (Interrupt 40)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt 36) | (Interrupt 35) | (Interrupt 34) | (Interrupt 33) | (Interrupt 32)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 CLRENA R/W Interrupt number [63:32]
[Write]
1: Disabled
[Read]
0: Disabled
1: Enable

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

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.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt
Sources".
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7.6.2.11  Interrupt Clear-Enable Register 3
31 30 29 28 27 26 25 24
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 95) | (Interrupt 94) | (Interrupt 93) | (Interrupt 92) | (Interrupt 91) [ (Interrupt 90) | (Interrupt 89) | (Interrupt 88)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 87) | (Interrupt 86) | (Interrupt 85) | (Interrupt 84) | (Interrupt 83) | (Interrupt 82) | (Interrupt 81) | (Interrupt 80)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 79) | (Interrupt 78) | (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt 73) | (Interrupt 72)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 CLRENA R/W Interrupt number [95:64]
[Write]
1: Enable
[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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7.6.2.12 Interrupt Clear-Enable Register 4

31 30 29 28 27 26 25 24
bit bol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
it symbo
y (Interrupt 127) | (Interrupt 126) | (Interrupt 125) | (Interrupt 124) | (Interrupt 123) | (Interrupt 122) | (Interrupt 121) | (Interrupt 120)
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 119) | (Interrupt 118) | (Interrupt 117) | (Interrupt 116) | (Interrupt 115) | (Interrupt 114) | (Interrupt 113) | (Interrupt112)
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 111) | (Interrupt 110) | (Interrupt 109) | (Interrupt 108) | (Interrupt 107) | (Interrupt 106) | (Interrupt 105) | (Interrupt 104)
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 103) | (Interrupt 102) | (Interrupt 101) | (Interrupt 100) | (Interrupt 99) | (Interrupt 98) | (Interrupt 97) | (Interrupt 96)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 CLRENA R/W Interrupt number [127:96]
[Write]
1: Enable
[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".

2023/07/21 Page 124



TOSHIBA

TMPM369FDFG/XBG
7.6.2.13 Interrupt Set-Pending Register 1
31 30 29 28 27 26 25 24
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt 27) | (Interrupt 26) | (Interrupt 25) | (Interrupt 24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 23 (Interrupt 22) | (Interrupt 21) | (Interrupt 20) | (Interrupt 19) | (Interrupt 18) | (Interrupt 17) | (Interrupt 16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) | (Interrupt 11) | (Interrupt 10) (Interrupt 9) (Interrupt 8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2) (Interrupt 1) (Interrupt 0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 CLRENA R/W Interrupt number [31:0]
[Write]
1: Pend
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.
Writing "1" to a bit in this register pends the corresponding interrupt. However, writing "1" has no effect on
an interrupt that is already pending or is disabled. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.
Writing "1" to a corresponding bit in the Interrupt Clear-Pending Register clears the bit in this register.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt
Sources".
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7.6.2.14 Interrupt Set-Pending Register 2
31 30 29 28 27 26 25 24
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 63) | (Interrupt 62) | (Interrupt 61) | (Interrupt 60) | (Interrupt 59) | (Interrupt 58) | (Interrupt 57) | (Interrupt 56)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 55) | (Interrupt 54) | (Interrupt 53) | (Interrupt 52) | (Interrupt 51) [ (Interrupt 50) | (Interrupt 49) | (Interrupt 48)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt 43) | (Interrupt 42) | (Interrupt 41) | (Interrupt 40)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt 36) | (Interrupt 35) | (Interrupt 34) | (Interrupt 33) | (Interrupt 32)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 SETPEND R/W Interrupt number [63:32]
[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-Pend-
ing Register.
Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt

Sources”.

2023/07/21

Page 126



TOSHIBA

TMPM369FDFG/XBG
7.6.2.15 Interrupt Set-Pending Register 3
31 30 29 28 27 26 25 24
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 95) | (Interrupt 94) | (Interrupt 93) | (Interrupt 92) | (Interrupt 91) [ (Interrupt 90) | (Interrupt 89) | (Interrupt 88)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 87) | (Interrupt 86) | (Interrupt 85) | (Interrupt 84) | (Interrupt 83) | (Interrupt 82) | (Interrupt 81) | (Interrupt 80)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 79) | (Interrupt 78) | (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt 73) | (Interrupt 72)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 SETPEND R/W Interrupt number [95:64]
[Write]
1: Pend
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.
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-Pend-
ing Register.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt
Sources".
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7.6.2.16 Interrupt Set-Pending Register 4
31 30 29 28 27 26 25 24
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 127) | (Interrupt 126) | (Interrupt 125) | (Interrupt 124) | (Interrupt 123) | (Interrupt 122) | (Interrupt 121) | (Interrupt 120)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 119) | (Interrupt 118) | (Interrupt 117) | (Interrupt 116) | (Interrupt 115) | (Interrupt 114) | (Interrupt 113) | (Interrupt112)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 111) | (Interrupt 110) | (Interrupt 109) | (Interrupt 108) | (Interrupt 107) | (Interrupt 106) | (Interrupt 105) | (Interrupt 104)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
it symbo
y (Interrupt 103) | (Interrupt 102) | (Interrupt 101) | (Interrupt 100) | (Interrupt 99) | (Interrupt 98) | (Interrupt 97) | (Interrupt 96)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 SETPEND R/W Interrupt number [127:96]
[Write]
1: Pend
[Read]

0: Not pending
1: Pending

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

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

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

Clear and Interrupt Set-Pending Register bit by writing "1" to the corresponding bit in the Interrupt Clear-Pend-
ing Register.

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

Sources”.
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7.6.2.17 Interrupt Clear-Pending Register 1
31 30 29 28 27 26 25 24
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt 27) | (Interrupt 26) | (Interrupt 25) | (Interrupt 24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 23 (Interrupt 22) | (Interrupt 21) | (Interrupt 20) | (Interrupt 19) | (Interrupt 18) | (Interrupt 17) | (Interrupt 16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) | (Interrupt 11) | (Interrupt 10) (Interrupt 9) (Interrupt 8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2) (Interrupt 1) (Interrupt 0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 CLRPEND R/W Interrupt number [31:0]
[Write]
1: Clear pending interrupt
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.
Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no ef-
fect on an interrupt that is already being serviced. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt
Sources".
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7.6.2.18 Interrupt Clear-Pending Register 2
31 30 29 28 27 26 25 24
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 63) | (Interrupt 62) | (Interrupt 61) | (Interrupt 60) | (Interrupt 59) | (Interrupt 58) | (Interrupt 57) | (Interrupt 56)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 55) | (Interrupt 54) | (Interrupt 53) | (Interrupt 52) | (Interrupt 51) [ (Interrupt 50) | (Interrupt 49) | (Interrupt 48)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt 43) | (Interrupt 42) | (Interrupt 41) | (Interrupt 40)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt 36) | (Interrupt 35) | (Interrupt 34) | (Interrupt 33) | (Interrupt 32)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 CLRPEND R/W Interrupt number [63:32]
[Write]
1: Clear pending interrupt
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.
Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no ef-
fect on an interrupt that is already being serviced. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt
Sources".
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7.6.2.19 Interrupt Clear-Pending Register 3
31 30 29 28 27 26 25 24
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 95) | (Interrupt 94) | (Interrupt 93) | (Interrupt 92) | (Interrupt 91) | (Interrupt 90) | (Interrupt 89) | (Interrupt 88)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 87) | (Interrupt 86) | (Interrupt 85) | (Interrupt 84) | (Interrupt 83) [ (Interrupt 82) | (Interrupt 81) | (Interrupt 80)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 79) | (Interrupt 78) | (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt 73) | (Interrupt 72)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
it symbo
y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 CLRPEND R/W Interrupt number [95:64]
[Write]
1: Clear pending interrupt
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.
Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no ef-
fect on an interrupt that is already being serviced. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt
Sources".
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7.6.2.20 Interrupt Clear-Pending Register 4
31 30 29 28 27 26 25 24
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 127) | (Interrupt 126) | (Interrupt 125) | (Interrupt 124) | (Interrupt 123) | (Interrupt 122) | (Interrupt 121) | (Interrupt 120)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 119) | (Interrupt 118) | (Interrupt 117) | (Interrupt 116) | (Interrupt 115) | (Interrupt 114) | (Interrupt 113) | (Interrupt112)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 111) | (Interrupt 110) | (Interrupt 109) | (Interrupt 108) | (Interrupt 107) | (Interrupt 106) | (Interrupt 105) | (Interrupt 104)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 103) | (Interrupt 102) | (Interrupt 101) | (Interrupt 100) | (Interrupt 99) | (Interrupt 98) | (Interrupt 97) | (Interrupt 96)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 CLRPEND R/W Interrupt number [127:96]

[Write]

[Read]

1: Clear pending interrupt

0: Not pending
1: Pending

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

Each bit corresponds to the specified number can force interrupts into the pending state and determines
which interrupts are currently pending.
Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no ef-
fect on an interrupt that is already being serviced. Writing "0" has no effect.

Note:For descriptions of interrupts and interrupt numbers, see Section "7.5.1.5 List of Interrupt
Sources".
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7.6.2.21 Interrupt Priority Register
Each interrupt is provided with eight bits of an Interrupt Priority Register.

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

31 24 23 16 15 8 7 0
0xE000_E400 PRI_3 PRI_2 PRI_1 PRI_O
0xE000_E404 PRI_7 PRI_6 PRI_5 PRI_4
0xE000_E408 PRI_11 PRI_10 PRI_9 PRI_8
0xE000_E40C PRI_15 PRI_14 PRI_13 PRI_12
0xE000_E410 PRI_19 PRI_18 PRI_17 PRI_16
0xE000_E414 PRI_23 PRI_22 PRI_21 PRI_20
0xE000_E418 PRI_27 PRI_26 PRI_25 PRI_24
0xE000_E41C PRI_31 PRI_30 PRI_29 PRI_28
0xE000_E420 PRI_35 PRI_34 PRI_33 PRI_32
0xE000_E424 PRI_39 PRI_38 PRI_37 PRI_36
0xE000_E428 PRI_43 PRI_42 PRI_41 PRI_40
0xE000_E42C PRI_47 PRI_46 PRI_45 PRI_44
0xE000_E430 PRI_51 PRI_50 PRI_49 PRI_48
0xE000_E434 PRI_55 PRI_54 PRI_53 PRI_52
0xE000_E438 PRI_59 PRI_58 PRI_57 PRI_56
0xE000_E43C PRI_63 PRI_62 PRI_61 PRI_60
0xE000_E440 PRI_67 PRI_66 PRI_65 PRI_64
0xE000_E444 PRI_71 PRI_70 PRI_69 PRI_68
0xE000_E448 PRI_75 PRI_74 PRI_73 PRI_72
0xE000_E44C PRI_79 PRI_78 PRI_77 PRI_76
0xE000_E450 PRI_83 PRI_82 PRI_81 PRI_80
0xE000_E454 PRI_87 PRI_86 PRI_85 PRI_84
0xE000_E458 PRI_91 PRI_90 PRI_89 PRI_88
0xE000_E45C PRI_95 PRI_94 PRI_93 PRI_92
0xE000_E460 PRI_99 PRI_98 PRI_97 PRI_96
0xE000_E460 PRI_99 Reserved Reserved PRI_96
0xE000_E464 PRI_103 PRI_102 PRI_101 PRI_100
0xE000_E468 PRI_107 PRI_106 PRI_105 PRI_104
0xE000_E46C PRI_111 PRI_110 PRI_109 PRI_108
0xE000_E470 PRI_115 PRI_114 PRI_113 PRI_112
O0xE000_E474 PRI_119 PRI_118 PRI_117 PRI_116
O0xE000_E478 PRI_123 PRI_122 PRI_121 PRI_120
0xE000_E47C PRI_127 PRI_126 PRI_125 PRI_124

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

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

bit symbol PRI_3 - - - - -

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

bit symbol PRI_2 - - - - -

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

bit symbol PRI_1 - - - - -

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

bit symbol PRI_O - - - - -

After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

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

28-24 - R Read as 0.

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

20-16 - R Read as 0.

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

12-8 - R Read as 0.

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

4-0 - R Read as 0.
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7.6.2.22 Vector Table Offset Register
31 | s | 28 | 28 27 26 25 24
bit symbol 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
31-7 TBLOFF R/W Offset value

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

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

6-0 - R Read as 0.

Note: <TBLOFF[31:30]> should be set to "00".
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7.6.2.23  Application Interrupt and Reset Control Register
31 | s | 2 R 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 OxFAO05.
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 sub-priority
001: six bits of pre-emption priority, two bits of sub-priority
010: five bits of pre-emption priority, three bits of sub-priority
011: four bits of pre-emption priority, four bits of sub-priority
100: three bits of pre-emption priority, five bits of sub-priority
101: two bits of pre-emption priority, six bits of sub-priority
110: one bit of pre-emption priority, seven bits of sub-priority
111: no pre-emption priority, eight bits of sub-priority
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 re initialize the stack.
0 VECTRESET R/W System Reset bit
1: reset system
0: do not reset system
Resets the system, with the exception of debug components (FPB, DWT and ITM) by setting "1" and this
bit is also zero cleared.
Note 1: Little-endian is the default memory format for this product.
Note 2: When SYSRESETREQ is output, warm reset is performed on this product. <SYSRESETREQ>
is cleared by warm reset.
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7.6.2.24

System Handler Priority Register
Each exception is provided with eight bits of a System Handler Priority Register.

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

31 24 23 16 15 8 7 0
PRI_7 PRI_6 PRI_5 PRI_4
0xE000_ED18 - - - -
(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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7.6.2.25 System Handler Control and State Register
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol i i i i i USGFAULT BUSFAULT MEMFAULT
ENA ENA ENA
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol SVCALL BUSFAULT MEMFAULT USGFAULT SYSTICKACT | PENDSVACT i MONITOR
PENDED PENDED PENDED PENDED ACT
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol | SVCALLAGT i i i USGFAULT i BUSFAULT MEMFAULT
ACT ACT ACT
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-19 - R Read as 0.
18 USGFAULT R/W Usage Fault
ENA 0: Disabled
1: 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 | RW 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 to 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 to 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 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

11-10

EMST1[1:0]

active level of INT1 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edges

Reads as undefined.

INT1EN

R/IW

INT1 clear input
0:Disable
1: Enable

Read as 0.

EMCGO[2:0]

R/W

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

001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

3-2

EMSTO[1:0]

active level of INTO standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edges

Reads as undefined.

INTOEN

R/IW

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 lev-
el used for the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the
CGICRCG register, <EMSTx> is also cleared.

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

hibited.
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7.6.3.2 CGIMCGB(CG Interrupt Mode Control Register B)

31 30 | 29 28 27 | 26 25 24
bit symbol - EMCG7 EMST7 - INT7EN
After reset 0 0 1 0 0 0 undefined 0

23 22 21 20 19 18 17 16
bit symbol - EMCG6 EMST6 - INT6EN
After reset 0 0 1 0 0 0 undefined 0

15 14 13 12 11 10 9 8
bit symbol - EMCG5 EMST5 - INTSEN
After reset 0 0 1 0 0 0 undefined 0

7 6 5 4 3 2 1 0
bit symbol - EMCG4 EMST4 - INT4EN
After reset 0 0 1 0 0 0 undefined 0

Bit Bit Symbol Type Function
31 - R Read as 0.
30-28 EMCG?7[2:0] R/W active level setting of INT7 standby clear request. (101 to 111: setting prohibited)
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edges
27-26 EMST7[1:0] R active level of INT7 standby clear request
00: -
01: Rising edge
10: Falling edge
11: Both edges
25 - R Reads as undefined.
24 INT7EN R/IW INT7 clear input
0:Disable
1: Enable
23 - R Read as 0.
22-20 EMCGB6[2:0] R/W active level setting of INT6 standby clear request. (101 to 111: setting prohibited)
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edges
19-18 EMST6[1:0] R active level of INT6 standby clear request
00: -
01: Rising edge
10: Falling edge
11: Both edges
17 - R Reads as undefined.
16 INT6EN R/W INT6 clear input
0:Disable
1: Enable
15 - R Read as 0.
14-12 EMCG5[2:0] R/W active level setting of INT5 standby clear request. (101 to 111: setting prohibited)
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edges
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Bit Bit Symbol Type Function

11-10 EMST5[1:0] R active level of INT5 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edges

9 - R Reads as undefined.
8 INT5EN R/W INT5 clear input
0:Disable
1: Enable
7 - R Read as 0.
6-4 EMCGA4[2:0] R/W active level setting of INT4 standby clear request. (101 to 111: setting prohibited)
000: "Low" level
001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

3-2 EMSTA4[1:0] R active level of INT4 standby clear request
00: -

01: Rising edge

10: Falling edge
11: Both edges

1 - R Reads as undefined.
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 lev-
el used for the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the
CGICRCG register, <EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is pro-
hibited.
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7.6.3.3 CGIMCGC(CG Interrupt Mode Control Register C)

31 30 | 29 28 27 | 26 25 24
bit symbol - EMCGB EMSTB - INTBEN
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 EMCGB[2:0] R/W active level setting of INTB standby clear request. (101 to 111: setting prohibited)
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edges
27-26 EMSTBI[1:0] R active level of INTB standby clear request
00: -
01: Rising edge
10: Falling edge
11: Both edges
25 - R Reads as undefined.
24 INTBEN R/W INTB clear input
0:Disable
1: Enable
23 - R Read as 0.
22-20 EMCGA[2:0] R/W active level setting of INTA standby clear request. (101 to 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 INTA standby clear request
00: -
01: Rising edge
10: Falling edge
11: Both edges
17 - R Reads as undefined.
16 INTAEN R/IW INTA clear input
0:Disable
1: Enable
15 - R Read as 0.
14-12 EMCG9[2:0] R/W active level setting of INT9 standby clear request. (101 to 111: setting prohibited)

000: "Low" level

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

2023/07/21

Page 144




TOSHIBA

TMPM369FDFG/XBG

Bit Bit Symbol Type Function

11-10 EMSTI[1:0] R active level of INT9 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edges

9 - R Reads as undefined.
8 INT9EN R/IW INT9 clear input
0:Disable
1: Enable
7 - R Read as 0.
6-4 EMCGS8[2:0] R/W active level setting of INT8 standby clear request. (101 to 111: setting prohibited)
000: "Low" level
001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

3-2 EMST8[1:0] R active level of INT8 standby clear request
00: -

01: Rising edge

10: Falling edge
11: Both edges

1 - R Reads as undefined.
0 INT8EN R/W INT8 clear input
0:Disable
1: Enable

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

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is pro-
hibited.
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7.6.3.4 CGIMCGD(CG Interrupt Mode Control Register D)
31 30 | 29 | 28 27 | 26 25 24
bit symbol - EMCGRMCRX EMSTRMCRX - INTRMC
RXEN
After reset 0 0 1 0 0 0 undefined 0
23 22 21 20 19 18 17 16
bit symbol - EMCGRTC EMSTRTC - INTRTCEN
After reset 0 0 1 0 0 0 undefined 0
15 14 13 12 11 10 9 8
bit symbol - EMCGD EMSTD - INTDEN
After reset 0 0 1 0 0 0 undefined 0
7 6 5 4 3 2 1 0
bit symbol - EMCGUSBWKUP EMSTUSBWKUP - INTUSB
WKUPEN
After reset 0 0 1 0 0 0 undefined 0
Bit Bit Symbol Type Function
31 - R Read as 0.
30-28 EMCGRMC R/W active level setting of INTRMCRX standby clear request. (except below : setting prohibited)
RX[2:0] 011: Rising edge
27-26 EMST R active level of INTRMCRX standby clear request
RMCRX[1:0] 00: -
01: Rising edge
10: Falling edge
11: Both edges
25 - R Reads as undefined.
24 INTRMC R/W INTRMCRX clear input
RXEN 0:Disable
1: Enable
23 - R Read as 0.
22-20 EMCG R/W active level setting of INTRTC standby clear request. (except below: setting prohibited)
RTC[2:0] 010: Falling edge
19-18 EMSTRTC[1:0] | R active level of INTRTC standby clear request
00: -
01: Rising edge
10: Falling edge
11: Both edges
17 - R Reads as undefined.
16 INTRTCEN R/W INTRTC clear input
0:Disable
1: Enable
15 - R Read as 0.
14-12 EMCGDI[2:0] R/W active level setting of INTD standby clear request. (101 to 111: setting prohibited)
000: "Low" level
001: "High" level
010: Falling edge
011: Rising edge
100: Both edges
11-10 EMSTD[1:0] R active level of INTD standby clear request
00: -
01: Rising edge
10: Falling edge
11: Both edges
9 - R Reads as undefined.
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Bit Bit Symbol Type Function
8 INTDEN R/W INTD clear input
0:Disable
1: Enable
7 - R Read as 0.
6-4 EMCGUSB R/W active level setting of INTUSBWKUP standby clear request. (101 to 111: setting prohibited)
WKUP[2:0] 000: "Low" level
001: "High" level

010: Falling edge

011: Rising edge

100: Both edges

3-2 EMSTUSB R active level of INTUSBWKUP standby clear request
WKUP[1:0] 00: -

01: Rising edge

10: Falling edge
11: Both edges

1 - R Reads as undefined.
0 INTUSB R/IW INTUSBWKUP clear input
WKUPEN 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 lev-
el used for the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the
CGICRCG register, <EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is pro-
hibited.
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7.6 Exception/Interrupt-Related Registers TMPM369FDFG/XBG
7.6.3.5 CGICRCG(CG Interrupt Request Clear Register)

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

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

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

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

Bit Bit Symbol Type Function

31-5 - R Read as 0.

4-0 ICRCGJ[4:0] W Clear interrupt requests.
0_0000: INTO 0_1000: INT8
0_0001: INT1 0_1001: INT9
0_0010: INT2 0_1010: INTA
0_0011: INT3 0_1011: INTB
0_0100: INT4 0_1100: INTUSBWKUP
0_0101: INT5 0_1101: INTD
0_0110: INT6 0_1110: INTRTC
0_0111: INT7 0_1111: INTRMCRX
1_0000 to 1_1111: Reserved.
Read as 0.
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7.6.3.6 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 - - - - NMIFLG3 NMIFLG2 NMIFLG1 NMIFLGO
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-4 - R Read as 0.
3 NMIFLG3 R NMI source generation flag

0: not applicable

1: Only upper than the setting voltage when voltage decreasing.
2 NMIFLG2 R NMI source generation flag

0: not applicable

1: Only lower than the setting voltage when voltage decreasing.

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[3:0]> are cleared to "0" when they are read.

Page 149 2023/07/21



7. Exceptions

7.6 Exception/Interrupt-Related Registers TMPM369FDFG/XBG

7.6.3.7 CGRSTFLG (Reset Flag Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After power on
0 0 0 0 0 0 0 0
reset
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After power on
0 0 0 0 0 0 0 0
reset
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After Power on
0 0 0 0 0 0 0 0
reset
7 6 5 4 3 2 1 0
bit symbol - LVDRSTF OFDRSTF DBGRSTF STOP2RSTF | WDTRSTF PINRSTF PONRSTF
After power on ) ) ) ) ) )
; 0 Undefined Undefined Undefined Undefined Undefined Undefined 1
rese
Bit Bit Symbol Type Function
31-7 - R Read as 0.
6 LVDRSTF R/W LVD reset flag

0: "0" is written
1: Reset by LVD

5 OFDRSTF R/W OFD reset flag
0: "0" is written
1: Reset by OFD

4 DBGRSTF R/W Debug reset flag (Note2)

0: "0" is written

1: Reset from SYSRESETREQ
3 STOP2RSTF R/W STOP2 reset flag

0: "0" is written

1: Reset flag by STOP2 mode release
2 WDTRSTF R/W 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 reset flag

0: "0" is written

1: Reset by Power On Reset

Note 1: The reset which is generated by application interrupt in NVIC of CPU and setting reset control register <SYSRE-
SETREQ> is displayed.

Note 2: CGRSTFLG is not cleared automatically. Therefore, clear the corresponded bit to "0" to clear it.

Note 3: TMPM369FDFG/XBG have a built-in power on reset circuit. <PONRSTF> is set to "1" after a power supply is
turned on. After other reset is occurred, the corresponded reset flag is set to "1".
Note 4: After a power supply is turned on, the flag excepted <PONRSTF> is invalid.
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8. uDMA Controller (uUDMAC)

8.1 Function Overview

8.1.1 Function list

The main functions are shown below.

Table 8-1 uDMA outline

Functions

Features

Outline

Channels

64 channels (2 units)

Unit A: 32 channels, Unit B: 32 channels

Start trigger

Burst (continuous transfer)

Hardware
Single (single transfer)

DMA requests from peripheral functions

Software

Configuring using DMAxChnISwRequest register

Between units Unit A > Unit B

Hardware fixation

iori chO (high priority) > ... > ch31 (high priority) >
Priority Between chan- (high p i y? (high p y,) High-priority can be configured by DMAXChnlPriority-
nels .chO (normal priority) > ... > ch31 (normal prior- | get register
ity)
Transfer data size | 8/16/32bit

Address

Transfer source

address Increment / fixed

transfer destina-

tion address Increment / fixed

Transfer source address and destination address
can be set to increment or fixed.

The number of
transfer

1 to 1024

Transfer type

Peripheral circuits (register) — memory
Memory — peripheral circuits (register)
Memory — memory

If you select memory to memory, hardware start for
DMA start up is not supported.

Interrupt function

Transfer end interrupt
Error interrupt

Transfer mode

Basic mode

Automatic request mode
Ping-pong mode

Memory scatter / gather mode
Peripheral scatter / gather mode

Note: 1 word = 32bit

Page 151

2023/07/21




8. uDMA Controller (uDMAC)
8.1 Function Overview TMPM369FDFG/XBG

8.1.2 DMA requests

The below table shows DMA requests. The compositions of the unit A and the unit B are the same.

Table 8-2 DMA request list

Hardwa.re request ) Software request The interrupt request which
(The request from the pelzr)l&rxral function connected to (Request setting register) DMA outputs
ch
Factor Burst Single 0X4004_CO14 OX4OOAT_DO14 No Factor
(Unit A) (Unit B)
0 ADC A Conversion End o - bit0 bit0 100 INTDMAADA
1 ADC B Conversion End o - bit1 bit1 101 INTDMAADB
2 DACO conversion trigger - o bit2 bit2 102 INTDMADAA
3 DAC1 conversion trigger - o bit3 bit3 103 INTDMADAB
4 SSPO reception [¢) o bit4 bit4 104 INTDMASPRO
5 SSPO transmission o o bits bit5 105 INTDMASPTO
6 SSP1 reception [¢) o bit6 bité 106 INTDMASPR1
7 SSP1 transmission o o bit7 bit7 107 INTDMASPT1
8 SSP2 reception o o bit8 bit8 108 INTDMASPR2
9 SSP2 transmission o o bit9 bit9 109 INTDMASPT2
10 UART4 reception o o bit10 bit10 110 INTDMAUTRO
11 UART4 transmission o o bit11 bit11 111 INTDMAUTTO
12 UARTS reception o o bit12 bit12 112 INTDMAUTR1
13 UARTS5 transmission o o bit13 bit13 113 INTDMAUTT1
14 SIO/UARTO reception o - bit14 bit14 114 INTDMARXO
15 SIO/UARTO transmission o - bit15 bit15 115 INTDMATXO0
16 SIO/UART1 reception o - bit16 bit16 116 INTDMARX1
17 SIO/UART1 transmission o - bit17 bit17 117 INTDMATX1
18 SIO/UART2 reception o - bit18 bit18 118 INTDMARX2
19 SIO/UART2 transmission o - bit19 bit19 119 INTDMATX2
20 SIO/UARTS3 reception o - bit20 bit20 120 INTDMARX3
21 SIO/UARTS3 transmission o - bit21 bit21 121 INTDMATX3
22 12C/SIO0 receive / transmit o - bit22 bit22 104 INTDMASPRO
23 12C/SIO1 receive / transmit o - bit23 bit23 122 INTDMASBI1
24 12C/SI02 receive / transmit o - bit24 bit24 123 INTDMASBI2
25 TMRBO compare match o) - bit25 bit25
26 TMRB1 compare match [¢) - bit26 bit26
27 TMRB2 compare match [¢) - bit27 bit27 124 INTDMATB
28 TMRB3 compare match o - bit28 bit28
29 TMRB4 compare match [¢) - bit29 bit29
30 DMA request pin o - bit30 bit30 125 INTDMARQ
31 = = = bit31 bit31 = =
126 INTDMAAERR
127 INTDMABERR

Note 1: After setting the units A and B as DMAxCfg = 0x00000001, DMAxChnlRegMaskSet = 0xFFFFFFFF and DMAxChn-
IEnableSet = OxFFFFFFFF, the channel of the unit to be used is set as mask release (it is an applicable bit of
DMAxChnlRegMaskClIr "1"). However, please do not cancel the same factor by the unit A and B both.
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Note 2: Interruption corresponding to each request factor of the software request and the hardware request generated
by register setup of a notes relevance bit is outputted. The interruption factor list is a name corresponding to a hard-
ware request. (see the table of the interruption factor list of exceptions chapters)
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8.2 Block Diagram

8.2 Block Diagram

The uDMA controller contains the following blocks.
APB block
This block controls the access to the control register.

AHB block
This block controls the bus cycle of the DMA transfer.

DMA control block
This block controls the whole operation of the DMA.

AN AN
APB block AHB block

(2] (2]

> APB . 3

m AHB-Lite m

M| o memory < >|m

o€ > ma d master T

< Ppe interface <

registers

N~ N~
Burst transfer request —1> » Transfer completation interrupt
Single transfer request —1» » Error interrupt

DMA control block

Figure 8-1 uDMA Block Diagram (common to the Unit A and B)
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8.3 Descriptions of Registers

8.3.1

Register list

The following lists the control registers and addresses.

Unit x Base Address
Unit A 0x4004_C000
Unit B 0x4004_D000

Register names

Address (Base+)

DMA status Register DMAXxStatus 0x0000
DMA configuration Register DMAxCfg 0x0004
channel control data base pointer Register DMAXxCtriBasePtr 0x0008
channel alternate control data base pointer Register DMAXAItCtIBasePtr 0x000C
reserved - 0x0010
channel software request Register DMAxChnISwRequest 0x0014
channel useburst set Register DMAXxChnlUseburstSet 0x0018
channel useburst clear Register DMAXxChnlUseburstClIr 0x001C
channel request mask set Register DMAxChnlReqMaskSet 0x0020
channel request mask clear Register DMAXxChnIRegMaskClr 0x0024
channel enable set Register DMAXxChnlEnableSet 0x0028
channel enable clear Register DMAXxChnIEnableClIr 0x002C
channel primary-alternate set Register DMAXChnlIPriAltSet 0x0030
channel primary-alternate clear Register DMAXChnlIPriAltClr 0x0034
channel priority set Register DMAXChnlIPrioritySet 0x0038
channel priority clear Register DMAXxChnlPriorityClr 0x003C

reserved

0x0040 - 0x004B

Bus error clear Register

DMAXErrCIr

0x004C

reserved

0x0050 - OxOFFF

Note 1: Access the registers by using word (32 bit) reads and word writes.

Note 2: Access to the "Reserved" address is prohibited.
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8.3.2 DMAXxStatus (DMA Status Register)

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

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 1 1 1 1 1

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 - - - - - - - master_

enable
After reset Undefined Undefined Undefined Undefined 0 0 0 0
Bit Bit Symbol Type Functions

31-29 - R Read as zero.
28 - R Read as one.
27-21 - R Read as zero.
20-16 - R Read as one.
15-8 - R Read as zero.
7-4 - R Read as undefined value.
3-1 - R Read as zero.
0 master_enable | R DMA operation

0: Disabled

1: Enabled
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8.3.3 DMAXCfg (DMA Configuration Register)
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol - - - - - - - master_
enable
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-1 - w Write zero.
0 master_ w DMA operation
enable 0: Disabled
1: Enabled
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8.3.4 DMAXCtriBasePtr (Channel control data base pointer Register)

31 | s | 2 | 28 | 2z | 2 | 25 |
bit symbol ctrl_base_ptr
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ctrl_base_ptr
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ctrl_base_ptr - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function

31-10 ctrl_base_ptr R/W Primary database pointer
Specifies the base address of the primary data.

9-0 - R Read as zero.

8.3.5 DMAXAItCtrIBasePtr (Channel alternate control data base pointer Register)

s | a0 | 29 | a8 | a2z | 2 | s | o
bit symbol alt_ctrl_base_pt
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol alt_ctrl_base_pt
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol alt_ctrl_base_pt
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol alt_ctrl_base_pt
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 alt_ctrl_base_ R Alternative data base pointer.
pt Reads the base address of the alternative data.
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8.3.6 DMAXChnIlSwRequest(Channel software request Register)
31 30 29 28 27 26 25 24
bit symbol chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re
quest (ch31) quest (ch30) | quest (ch29) quest (ch28) | quest (ch27) quest (ch26) | quest (ch25) | quest (ch24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re
quest (ch23) quest (ch22) quest (ch21) quest (ch20) quest (ch19) quest (ch18) quest (ch17) quest (ch16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re
quest (ch15) quest (ch14) | quest (ch13) | quest (ch12q) [ quest (ch11) quest (ch10) quest (ch9) quest (ch8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re chnl_sw_re
quest (ch7) quest (ch6) quest (ch5) quest (ch4) quest (ch3) quest (ch2) quest (ch1) quest (ch0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 chnl_sw_re W DMA request
quest 0: Requests a transfer
1: Does not request a transfer
Specifies transfer requests to the each channel.
Page 159 2023/07/21




8.

uDMA Controller (uDMAC)

8.3 Descriptions of Registers

TMPM369FDFG/XBG
8.3.7 DMAXChnlUseburstSet(Channel useburst set Register)
31 30 29 28 27 26 25 24
bit bol chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst
it symbo
y _set (ch31) _set (ch30) _set (ch29) _set (ch28) _set (ch27) _set (ch26) _set (ch25) _set (ch24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol chnl_useburst | chnl_useburst [ chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst
it symbo
y _set (ch23) _set (ch22) _set (ch21) _set (ch20) _set (ch19) _set (ch18) _set (ch17) _set (ch16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol chnl_useburst | chnl_useburst [ chnl_useburst [ chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst
it symbo
y _set (ch15) _set (ch14) _set (ch13) _set (ch12) _set (ch11) _set (ch10) _set (ch9) _set (ch8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol chnl_useburst | chnl_useburst [ chnl_useburst [ chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst
it symbo
y _set (ch7) _set (ch6) _set (ch5) _set (ch4) _set (ch3) _set (ch2) _set (ch1) _set (ch0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 chnl_useburst_ | R/W Single transfer disabled
set [ Write ]
1: Single transfer is disabled.
[ Read ]

0: Single transfer enabled
1: Single transfer disabled.
Each bit corresponds to the channels in specified numbers.

Writing "1" disables the single transfer to the corresponding channel, and only burst transfer request be-
comes valid. Writing "0" is invalid. Set the DMAxChnlUseburstClr register in order to cancel the disabled sin-
gle transfer.

The enable / disable state of the corresponding bit can be confirmed by reading the bit.
Bits are automatically set in the following condition:

+ This bit is zero cleared, if the number of remaining transfer is less than 2R times at the end of second
2R time transfer from the end ("R" is specified by the channel_cfg<R_power> of the control data).

+ If the channel_cfg<next_useburst> of the control data is set to "1" in the peripheral scatter / gather
mode, this bit is set to "1" when the DMA transfer of the alternative data ends.

Note:Do not set this bit to "1" if you do not use the burst transfer request in the condition that the number of trans-
fer is less than 2R times.
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8.3.8 DMAXChnlUseburstClr(Channel useburst clear Register)
31 30 29 28 27 26 25 24
bit bol chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst
it symbo
y _clr (ch31) _clr (ch30) _clr (ch29) _clr (ch28) _clr (ch27) _clr (ch26) _clr (ch25) _clr (ch24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol chnl_useburst | chnl_useburst [ chnl_useburst [ chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst
it symbo
y _clr (ch23) _clr (ch22) _clr (ch21) _clr (ch20) _clr (ch19) _clr (ch18) _clr (ch17) _clr (ch16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst
it symbo
y _clr (ch15) _clr (ch14) _clr (ch13) _clr (ch12) _clr (ch11) _clr (ch10) _clr (ch9) _clr (ch8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol chnl_useburst | chnl_useburst [ chnl_useburst [ chnl_useburst [ chnl_useburst | chnl_useburst | chnl_useburst | chnl_useburst
it symbo
y _clr (ch7) _clr (ch6) _clr (chb) _clr (ch4) _clr (ch3) _clr (ch2) _clr (ch1) _clr (ch0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 chnl_useburst_ | W Single transfer enabled.
clr 1: Enables single transfer
Each bit corresponds to the channels in specified numbers.
Writing "1" enables the single transfer to the corresponding channel. Writing "0" is invalid.
To disable or confirm signal transfer, configure the DMAxChnlUseburstSet register.
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8.3.9 DMAXxChnlRegMaskSet(Channel request mask set Register)
31 30 29 28 27 26 25 24
bit symbol chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas
4 k_set (ch31) k_set (ch30) k_set (ch29) k_set (ch28) k_set (ch27) k_set (ch26) k_set (ch25) k_set (ch24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas
4 k_set (ch23) k_set (ch22) k_set (ch21) k_set (ch20) k_set (ch19) k_set (ch18) k_set (ch17) k_set (ch16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas
4 k_set (ch15) k_set (ch14) k_set (ch13) k_set (ch12) k_set (ch11) k_set (ch10) k_set (ch9) k_set (ch8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol chnl_reg_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas
4 k_set (ch7) k_set (ch6) k_set (ch5) k_set (ch4) k_set (ch3) k_set (ch2) k_set (ch1) k_set (ch0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 chnl_req_mask | RIW DMA request mask
_set [ Write ]
1: Mask a DMA request
[ Read ]

0: DMA request valid
1: DMA request invalid

Each bit corresponds to the channels in specified numbers.

The status of DMA request mask valid / invalid can be confirmed by reading the bit.

Writing "1" disables the single transfer to the corresponding channel. Writing "0" is invalid. To disable
mask, configure the DMAxChnIRegMaskClr register.
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8.3.10 DMAxChnIRegMaskClIr(Channel request mask clear Register)
31 30 29 28 27 26 25 24
bit symbol chnl_reqg_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas
4 k_clr (ch31) k_clr (ch30) k_clr (ch29) k_clr (ch28) k_clr (ch27) k_clr (ch26) k_clr (ch25) k_clr (ch24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas
4 k_clr (ch23) k_clr (ch22) k_clr (ch21) k_clr (ch20) k_clr (ch19) k_clr (ch18) k_clr (ch17) k_clr (ch16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas
4 k_clr (ch15) k_clr (ch14) k_clr (ch13) k_clr (ch12) k_clr (ch11) k_clr (ch10) k_clr (ch9) k_clr (ch8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol chnl_reg_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas | chnl_req_mas
4 k_clr (ch7) k_clr (ch6) k_clr (chb) k_clr (ch4) k_clr (ch3) k_clr (ch2) k_clr (ch1) k_clr (chO)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 chnl_req_mask | W DMA request mask clear
clr 1: Clears the corresponding channel of the DMA request mask.
Each bit corresponds to the channels in specified numbers.
DMA request mask of the corresponding channel is cleared by writing "1". Writing "0" is invalid.
Configure the DMAxChnIRegMaskSet register to enable and to confirm the function.
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8.3.11 DMAXxChnlEnableSet(Channel enable set Register)
31 30 29 28 27 26 25 24
bit symbol chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_
set (ch31) set (ch30) set (ch29) set (ch28) set (ch27) set (ch26) set (ch25) set (ch24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_
set (ch23) set (ch22) set (ch21) set (ch20) set (ch19) set (ch18) set (ch17) set (ch16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_
set (ch15) set (ch14) set (ch13) set (ch12) set (ch11) set (ch10) set (ch9) set (ch8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_
set (ch7) set (ch6) set (ch5) set (ch4) set (ch3) set (ch2) set (ch1) set (ch0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 chnl_enable_ R/W DMA operation

set

[ Write]

* A bus error occurs.

1: Enable the corresponding channels.
[ Read ]

0: Corresponding bits are invalid.

1: Corresponding bits are valid.

Each bit corresponds to the channels in specified numbers.

Writing "1" enables the corresponding channels. Writing "0" is invalid. To disable the setting,
DMAxChnlEnableClIr register.

The status of valid / invalid if the corresponding channels can be confirmed by reading.

In the following conditions, the functions automatically becomes invalid.
* DMA cycle end
+ If the channel_cfg<cycle_ctrl> reads the control data of "000".

configure the
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8.3.12 DMAXxChnlEnableCIr(Channel enable clear Register)
31 30 29 28 27 26 25 24
bit symbol chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_
clr (ch31) clr (ch30) clr (ch29) clr (ch28) clr (ch27) clr (ch26) clr (ch25) clr (ch24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_
clr (ch23) clr (ch22) clr (ch21) clr (ch20) clr (ch19) clr (ch18) clr (ch17) clr (ch16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_
clr (ch15) clr (ch14) clr (ch13) clr (ch12) clr (ch11) clr (ch10) clr (ch9) clr (ch8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_ | chnl_enable_
clr (ch7) clr (ch6) clr (ch5) clr (ch4) clr (ch3) clr (ch2) clr (ch1) clr (ch0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 chnl_enable_ w DMA disabled
clr 1: Disables the corresponding channels.

Each bit corresponds to the channels in specified numbers.

Writing "1" disables the corresponding channels. Writing "0" is invalid.

Configure the DMAxChnlEnableSet register in order to enable and to confirm the function.
In the following conditions, the functions automatically becomes invalid.

- DMA cycle end

+ The channel_cfg<cycle_ctrl> reads the control data of "000".

= A bus error occurs.
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8.3.13 DMAXChnIPriAltSet(Channel primary-alternate set Register)
31 30 29 28 27 26 25 24
bit bol chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_
it symbo
y set (ch31) set (ch30) set (ch29) set (ch28) set (ch27) set (ch26) set (ch25) set (ch24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_
it symbo
y set (ch23) set (ch22) set (ch21) set (ch20) set (ch19) set (ch18) set (ch17) set (ch16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_ | chnl_pri_alt_
it symbo
y set (ch15) set (ch14) set (ch13) set (ch12) set (ch11) set (ch10) set (ch9) set (ch8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_ chnl_pri_alt_ | chnl_pri_alt_
it symbo
y set (ch7) set (ch6) set (ch5) set (ch4) set (ch3) set (ch2) set (ch1) set (ch0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 chnl_pri_alt_ R/W Selects primary data or alternative data
set [ Write ]
1: Uses alternative data
[ Read ]
0: Primary data
1: Alternative data
Each bit corresponds to the channels in specified numbers.
Writing "1" specifies the data of the corresponding channel "alternative". Writing "0" is invalid. Configure
the DMAxChnlEnableClr register to disable.
Data of the corresponding channel can be confirmed, primary or alternative, by reading the bit.
In the following states, the settings are automatically changed.
+ The primary data transfer is completed in ping-pong mode, memory scatter / gather mode or peripheral
scatter / gather mode.
- Data transfer of the alternative data is completed in the ping-pong mode, memory scatter / gather mode
or peripheral scatter / gather mode.
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8.3.14 DMAXChnIPriAltCIr(Channel primary-alternate clear Register)
31 30 29 28 27 26 25 24
bit symbol chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_
clr (ch31) clr (ch30) clr (ch29) clr (ch28) clr (ch27) clr (ch26) clr (ch25) clr (ch24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_
clr (ch23) clr (ch22) clr (ch21) clr (ch20) clr (ch19) clr (ch18) clr (ch17) clr (ch16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_
clr (ch15) clr (ch14) clr (ch13) clr (ch12) clr (ch11) clr (ch10) clr (ch9) clr (ch8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_ chn_pri_alt_
clr (ch7) clr (ch6) clr (ch5) clr (ch4) clr (ch3) clr (ch2) clr (ch1) clr (ch0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 chnl_pri_alt_clr | W Clears the alternative data setting

1: Uses the primary data
Each bit corresponds to the channels in specified numbers.

Writing "1" sets the data of the corresponding channel to the primary data. Setting "0" is invalid. Configure
the DMAXChnIPriAltSet register to set the primary data or to confirm the settings.

In the following conditions, settings are automatically changed.
+ The primary data transfer in the memory scatter / gather mode or peripheral scatter / gather mode.
+ The primary data transfer in the ping-pong mode ends.

- The alternative transfer in the ping-pong mode, memory scatter / gather mode or peripheral scatter / gath-
er mode ends.
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8.3.15 DMAXChnlIPrioritySet(Channel priority set Register)
31 30 29 28 27 26 25 24
bit bol chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_
it symbo
y set (ch31) set (ch30) set (ch29) set (ch28) set (ch27) set (ch26) set (ch25) set (ch24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_
it symbo
y set (ch23) set (ch22) set (ch21) set (ch20) set (ch19) set (ch18) set (ch17) set (ch16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_
it symbo
y set (ch15) set (ch14) set (ch13) set (ch12) set (ch11) set (ch10) set (ch9) set (ch8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority
it symbo
y set (ch7) set (ch6) set (ch5) set (ch4) set (ch3) set (ch2) set (ch1) set (ch0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 chnl_priority_ R/W Priority settings
set [ Write ]
1: Sets the high-priority
[ Read ]

0: Normal priority

1: High priority

Each bit corresponds to the channels in specified numbers.

Writing "1" sets the priority of the corresponding channel high. Writing "0" is invalid.To change the priority
again to the normal, configure the DMAxChnlPriorityClr register.

the priority of the corresponding channel, high-priority or normal priority, can be confirmed by reading the
bit.

2023/07/21 Page 168



TOSHI

BA

TMPM369FDFG/XBG
8.3.16 DMAXChnlIPriorityClr(Channel priority clear Register)
31 30 29 28 27 26 25 24
bit bol chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_
it symbo
y clr (ch31) clr (ch30) clr (ch29) clr (ch28) clr (ch27) clr (ch26) clr (ch25) clr (ch24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit bol chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_
it symbo
y clr (ch23) clr (ch22) clr (ch21) clr (ch20) clr (ch19) clr (ch18) clr (ch17) clr (ch16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit bol chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_
it symbo
y clr (ch15) clr (ch14) clr (ch13) clr (ch12) clr (ch11) clr (ch10) clr (ch9) clr (ch8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit bol chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority_ | chnl_priority
it symbo
y clr (ch7) clr (ch6) clr (ch5) clr (ch4) clr (ch3) clr (ch2) clr (ch1) clr (ch0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 chnl_priority_ w Clears the high-priority setting.
clr [ Write ]
1:Sets normal priority setting
Each bit corresponds to the channels in specified numbers.
Writing "1" changes the priority of the corresponding channel to normal priority. Writing "0" is invalid. Config-
ure the DMAxChnlPrioritySet register to set the high-priority and to confirm the setting.
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8.3.17 DMAXErrCIr(Bus error clear Register)

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

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

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

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

Bit Bit Symbol Type Function
31-1 - R Read as zero.
0 err_clr W Bus error
[ Write ]
1: Clears a bus error
[ Read ]

0: No bus error
1: The state of a bus error

The bus error occurrence can be confirmed by reading the bit.

Writing "1" clears a bus error. Writing "0" is invalid.

8.4 Operation

This DMA is controlled by the channel control data, which locates on the memory. A channel of the each data
is four words and allocated in the contiguous areas same as the number of channels.

There are two kinds of channel control data - primary data and alternative data. According to the operation
mode, one of them is selected by setting the register or both data is used.

8.4.1 Channel control data memory map
Figure 8-2 shows the memory map of the channel control data.

Since the channel control data uses a 1KB area, the start address [9:0] of the channel control data must be
set to 0x000.

Set the start address of the primary data to the DMAxCtrlBasePtr and the start address of the alternative da-
ta to the DMAxAItCtrIBasePtr.
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Alternate Ch31 0x3F0 Primary Ch31 0x1F0
Alternate Ch30 0x3E0 Primary Ch30 0x1EO0
Alternate Ch29 0x3D0 Primary Ch29 0x1D0
Alternate Ch28 0x3C0 Primary Ch28 0x1CO0
Alternate Ch27 0x3B0 Primary Ch27 0x1B0
Alternate Ch26 0x3A0 Primary Ch26 0x1A0
Alternate Ch25 0x390 Primary Ch25 0x190
Alternate Ch24 0x380 Primary Ch24 0x180
Alternate Ch23 0x370 Primary Ch23 0x170
Alternate Ch22 0x360 Primary Ch22 0x160
Alternate Ch21 0x350 Primary Ch21 0x150
Alternate Ch20 0x340 Primary Ch20 0x140
Alternate Ch19 0x330 Primary Ch19 0x130
Alternate Ch18 0x320 Primary Ch18 0x120
Alternate Ch17 0x310 Primary Ch17 0x110
Alternate Ch16 0x300 Primary Ch16 0x100
Alternate Ch15 0x2F0 Primary Ch15 0xOF0
Alternate Ch14 0x2E0 Primary Ch14 0x0EO0
Alternate Ch13 0x2D0 Primary Ch13 0x0D0
Alternate Ch12 0x2C0 Primary Ch12 0x0CO0
Alternate Ch11 0x2B0 Primary Ch11 0x0BO
Alternate Ch10 0x2A0 Primary Ch10 0X0A0
Alternate Ch9 0x290 Primary Ch9 0x090
Alternate Ch8 0x280 Primary Ch8 0x080
Alternate Ch7 0x270 Primary Ch7 0x070
Alternate Ch6 0x260 Primary Ch6 0x060
Alternate Ch5 0x250 Primary Ch5 0x050
Alternate Ch4 0x240 Primary Ch4 0x040
Alternate Ch3 0x230 Primary Ch3 0x030 Reserved 0x00C
Alternate Ch2 0x220 Primary Ch2 0x020 Control 0x008
Alternate Ch1 0x210 Primary Ch1 0x010 4 Destination End Pointer | 0x004
Alternate ChO 0x200 Primary ChO X000 Source End Pointer 0x000

Figure 8-2 Memory Map of the Control Data

Figure 8-2 shows the memory map of which all 32 channels can be used. Necessary areas are
determined by the number of usable channels. Table 8-3 shows the relationship between the number of
channels and ad-dresses.

Table 8-3 Address bit setting of channel control

Address
Channel Settable base address
[9] (8] [7] [6] (3] [4] [3:0]

OxXXXX_XX00, OxXXXX_XX20, 0xXXXX_XX40,
0 - - - - - A OXXXXX_XX60, OxXXXX_XX80, 0xXXXX_XXA0,
OXXXXX_XXCO0, 0xXXXX_XXEOQ

OXXXXX_XX00, OxXXXX_XX40, 0xXXXX_XX80,

Oto1 i ) i i A c1o] OXXXXX_XXCO
0to3 - - - A C[1:0] OXXXXX_XX00, 0XXXXX_XX80
OXXXXX_X000, OXXXXX_X100, 0XXXXX_X200,
Channel control | &XXXXX_X300, OXXXXX_X400, 0XXXXX_X500,
o107 ) ] A 2ol data setting | POCKXXB00, 0XXXXX_X700, 0xXXXX_X800,

OxXXXX_X900, OxXXXX_XA00, 0xXXXX_XBO00,
OxXXXX_XC00, 0xXXXX_XD00, 0xXXXX_XE00,
OxXXXX_XF00

OxXXXX_X000, OxXXXX_X200, 0xXXXX_X400,
0to 15 - A C[3:0] OxXXXX_X600, OxXXXX_X800, 0xXXXX_XA00,
OxXXXX_XC00, 0xXXXX_XEO00

O0xXXXX_X000, OxXXXX_X400, 0xXXXX_X800,

0 to 31 A Cl4:0] 0XXXXX_XC00

A: Primary/alternative setting (O:primary, 1:alternative)
C[x:0]: Channel number setting
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8.4.2 Channel control data structure

The channel control data contains the three kinds of data shown below.

« The final address of the transfer source address
« The final address of the transfer destination address
Control data

Each of these data is described below.

8.4.2.1 Final address of the transfer source data

Specifies the final address of the data to be transferred. The DMA calculates the start address of the
source address using this data.

31 0

src_data_end_ptr

bit bit symbol Function

[31:0] src_data_end_ptr The final address of source transfer data

8.4.2.2 Final address of the transfer destination address

Specifies the final address of the destination address. The DMA calculates the start address of the desti-
nation address of the transfer destination address.

31 0

dst_data_end_ptr

bit bit symbol Function

[31:0] dst_data_end_ptr The final address of the transfer destination address

8.4.2.3 Control data settings

31 30 29 28|27 26 25 24|23 | 18 17 14 13 413 2 0

dst_inc |dst_size| src_inc |src_size| - R_power n_minus_1 cycle_ctrl

|— next_useburst
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bit bit symbol Function

[31:30] dst_inc Increment the transfer destination address (note 2)
00: 1 byte

01: 2 bytes

10: 4 bytes

11: Do not increment

[29:28] dst_size Data size of transfer destination (note1)
00: 1 byte

01: 2 bytes

10: 4 bytes

11: Reserved

[27:26] src_inc Increment the transfer source address (note 2)
00: 1 byte

01: 2 bytes

10: 4 bytes

11: Do not increment

[25:24] src_size Data size of transfer source (note 1)
00: 1 byte

01: 2 bytes

10: 4 bytes

11: Reserved

[23:18] - Set "000000".

[17:14] R_power Arbitration

0000: After one transfer
0001: After two transfers
0010: After four transfers
0011: After eight transfers
0100: After 16 transfers
0101: After 32 transfers
0110: After 64 transfers
0111: After 128 transfers
1000: After 256 transfers
1001: After 512 transfers
1010 - 1111: Do not arbitration

After the specified numbers of transfers, an existence of a transfer request is
checked. If there is a high-priority request, the control is switched to high-priority chan-
nel.

[13:4] n_minus_1 The number of transfers
0x000: Once

0x001: Twice

0x002: Three times

O0x3FF: 1024 times

[3] next_useburst Changes the setting of single transfer
0: Do not change the value of <chnl_useburst_set>.
1: Sets <chnl_useburst_set> to "1".

Specifies whether to set "1" to the <chnl_useburst_set> bit at the end of the DMA trans-
fer using alternative data in the peripheral scatter/ gather mode.

Note)
This bit <chnl_useburst_set> is zero cleared, if the number of remaining transfer is

less than 2R times at the end of second 2Rtime transfer from the end ("R" is specified
by the <R_power>). Setting this bit to "1" sets "1" to the <chnl_userburst_set>.

[2:0] cycle_ctrl Operation mode

000: Invalid. DMA stops the operation.

001: Basic mode

010: Automatic request mode

011: Ping-pong mode

100: Memory scatter / gather mode (primary data)

101: Memory scatter / gather mode (alternative data)

110: Peripheral memory scatter / gather mode (primary data)
111: Peripheral memory scatter / gather mode (alternative data)
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Note 1: The setting value of <dst_size> must be the same as <src_size>.

Note 2: According to the settings of <dst_size> and <src_size>, the settings of <dst_inc> and <src_inc> are limited
as shown below.

<src_size>/<dst_size>
<src_inc>/<dst_inc> 00 01 10
(1byte) (2byte) (4byte)
00(1byte) o - -
01(2byte) o o -
10(4byte) o o o
No increments [¢) o [¢]

8.4.3 Operation modes

This section describes the operation modes configured by channel cfg<cycle ctrl> of the channel control da-
ta.

8.4.3.1 Invalid setting

The DMA sets the operation mode invalid after the end of transfer. This operation prevents a transfer
from being performed again. Also, the operation completes if an invalid data is read either in ping-pong
mode, memory scatter / gather mode or peripheral scatter / gather mode.

8.4.3.2 Basic mode
A transfer starts by receiving a transfer request.

An arbitration is performed for every transfer configured by <R power>. If a higher-priority request ex-
its, the DMA switches a channel. If a transfer request for the operating channel is received, the transfer is
continued.

After performing transfers for the number of times specified by <n_minus_1>, a transfer end interrupt
is generated.

8.4.3.3 Automatic request mode
A single transfer request stops the transfer in this mode.
A transfer request starts a transfer.

For every transfers configured by <R _power>, a channel is switched if a higher-priority request is re-
ceived. If not, the transfer is continued.

After performing transfers for the number of times specified by <n_minus_1>, a transfer end interrupt
is generated.

8.4.3.4 Ping-pong mode

In ping-pong mode, continuos DMA transfer is performed by switching primary data and alternative da-
ta. Reading a data that invalid ("000") is set to <cycle ctrl> or setting the channel invalid stops the trans-
fer operation and generates a transfer end interrupt.
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Preparation: Prepare primary data and alternative data, and set "1" to the bits

of the channels corresponding to both DMAxdma_cfg<master_ena-

Task A: Primary data

ble> and DMAxchnl_enable_set.

Receiving a transfer request, DMA performs a trans-

<cycle_ctrl[2:0]> = "011" Tansior Task A fer four .times and pe.rformls efrbitration.

(ping-pong mode) request —> If there is no lother hlgh-pnor.lty requests, DMA per-

<R_power3:0]> = "0010" forms remaining transfers tW|ce_ toward a request
_| : Transfer — -l for a transfer to the corresponding channels.

(4 times) request Transfer completation DMA generates a transfer end interrupt request

<n_minus_1[9:0]> =
"00_0000_0101"

(6 times)

Task B: Alternative data
<cycle_ctrl[2:0]> = "011"

interrupt

Task B

Transfer 5.

and performs an arbitration.

After completing the Task A, a primary data for the
Task C can be set.

Receiving a transfer request, DMA performs a trans-
fer four times and performs arbitration.

<R_powe[3:0]r> = "0010" request If there is no other high-priority requests, DMA per-
- forms transfers twice toward a request for a trans-
(4 times) Transfer fer to the corresponding channels.
<n minus 1[9:0]> = request — > [TTTTTTTTTTUT .
: n_minus_1[9: ] = DMA generates a transfer end interrupt request
00_0000_1011 Transfer and performs an arbitration.
(12 times) request After completing the Task B, an alternative data for
the Task D can be set.
e
Tansfer completaion
interrupt

Task C: Primary data
<cycle_ctrl[2:0]> = "011"

Task C

Receiving a transfer request, DMA performs a trans-
fer twice and performs arbitration.

e —> DMA tes a transfer end interrupt t
<R_power[3:0]> = "0001" reques! Tansfer completaion generates a transfer end interrupt reques
(2 times) > interrupt and performs an arbitration.
. ) _ After completing the Task C, an alternative data for
<n_minus_1[9:0]> = the Task E can be set.
"00_0000_0001"
(2 times)
Task D: Alternative data Receiving a transfer request, DMA performs a trans-
<cycle_ctrl[2:0> = "011" Transior Task D fer four times and performs arbitration.
<R_powe[3:0]r> = "0010" re%uest —> If there is no other high-priority requests, DMA per-
) forms a transfer once toward a request for a trans-
“ tlm'es) Transfer — ol . fer to the corresponding channels.
"<n_m|nus_1[9:0‘!> = request Tamom lotaion  DMA generates a transfer end interrupt request
00_0000_0100 interrupt P and performs an arbitration.

(5 times)

Task E: Primary data

f_J

Receiving a transfer request, DMA performs a trans-

<cycle_ctrl[2:0]> = "011" Transtor Task E fer four times and performs arbitration.
<R_power[3:0]> = "0010" request - If there is no other high—priority requests, DMA per-
- forms transfers three times toward a request for a
(4 times) Transfer —wl o __ transfer to the corresponding channels.
"<n_m|nus_1[9:0‘]> = request DMA generates a transfer end interrupt request
00_0000_0110 Tansfer completaion and performs an arbitration.
. interrupt
(7 times)
Final: Alternative data Even receiving a transfer request, the operation
<cycle_ctrl[2:0]> = "000" Transfer stops because <cycle_ctrl> is set to invalid.

(invalid)

—

(The operation can be also stopped by setting the
<cycle_ctrl> of the Task E to normal mode "001".)
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8.4.3.5 Memory scatter / gather mode
In memory scatter / gather mode, primary data is used in order to transfer data for alternative data.

Receiving a transfer request, the DMA transfers four alternative data using primary data. If there is no
new requests, it starts data transferring using alternative data. Then, it keeps transferring alternative data us-
ing primary data and transfer using alternative data, until either invalid setting ("000") of the <cycle ctrl>
or setting data of the basic mode ("001") is read. A new transfer request is not required during this peri-
od. After the transfer operation, an interrupt is generated.

The settings of the channel cfg of primary data must be configured as shown below.

Table 8-4 Setting values of Memory scatter / gather mode (Primary data)

bit bit symbol Setting Description
values
[31:30] | dst inc 10 3-byte increment is specified for transfer destination ad-
ress.

[29:28] [ dst_size 10 4 bytes are specified as transfer destination address.
[27:26] | src_inc 10 4-byte increment is specified for transfer source address.
[25:24] | src_size 10 4 bytes are specified as transfer source address.
[17:14] | R_power 0010 4 is specified as arbitration cycle.
[13:4] n_minus_1 N ;Ii'gs number of alternative task to be prepared x4 is speci-
[3] next_useburst |0 "0" is specified in memory scatter / gather mode.

Memory scatter / gather mode (Primary data) is specified.
[2:0] cycle_ctrl 100 te) v g ( 3 ) P

note

Note:If transfers in the number of transfers set to the <n_minus_1> completes, invalid data "000" is auto-
matically set.
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Preparation:

Copy A: Primary data
<cycle_ctrl[2:0]> = "100"

(Memory scatter / gather
mode)

<R_power[3:0]> = "0010"
(4 times)

<n_minus_1[9:0]> =
"00_0000_1111"

(16 times)

Task A: Alternative data

<cycle_ctrl[2:0]> = "100"

<R_power[3:0]> = "0010"
(4 times)

<n_minus_1[9:0]> =
"00_0000_0010"

(3 times)
Copy B: Primary data

Task B: Alternative data

<cycle_ctrl[2:0]> = "100"

<R_power{3:0]> = "0001"
(2 times)

<n_minus_1[9:0]> =
"00_0000_0111"

(8 times)

Copy C: Primary data

Task 