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

Type Pin
No. Pin Name Input/

Output Function

Function 80 NMI I
Non-maskable interrupt
(note) With a noise filter (about 30ns (typical value))

Control 81 MODE I
Mode pin:
(note) MODE pin must be connected to GND.

Function 82 RESET I
Reset input pin
(note) With a pull-up and a noise filter (about 30ns (typical value))

Function 83
PI7
TB4IN1

I/O
I

I/O port
Inputting the timer B capture trigger

Function 84
PH6
TB3IN0

I/O
I

I/O port
Inputting the timer B capture trigger

Function 85
PH7
TB3IN1

I/O
I

I/O port
Inputting the timer B capture trigger

Function 86
PJ2
INT2

I/O
I

I/O port
External interrupt pin

Function 87
PJ3
INT3

I/O
I

I/O port
External interrupt pin

Function 88
PJ4
TB6OUT

I/O
O

I/O port
Timer B output

Function 89 PE3 I/O I/O port

Test 90 TEST4 −
TEST pin:
(note) TEST pin must be left OPEN.

Function 91
PC0
AIN0

I
I

Input port
Analog input

Function 92
PC1
AIN1

I
I

Input port
Analog input

Function 93
PC2
AIN2

I
I

Input port
Analog input

Function 94
PC3
AIN3

I
I

Input port
Analog input

Function 95
PD0
AIN4
TB5IN0

I
I
I

Input port
Analog input
Inputting the timer B capture trigger

Function 96
PD1
AIN5
TB5IN1

I
I
I

Input port
Analog input
Inputting the timer B capture trigger

TMPM333FDFG/FYFG/FWFG
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1.5 Pin Numbers and Power Supply Pins

Table 1-3 Pin Numbers and Power Supplies

Power supply Voltage range Pin No. Pin name

DVDD3

2.7 to 3.6V

14, 62,71 PA,PB,PE,PF,PG,PH,PI,PJ,PK,X1,X2,XT1,
XT2,RESET,NMI,MODE

AVDD3 5 PC,PD

RVDD3 76 −

TMPM333FDFG/FYFG/FWFG1.5 Pin Numbers and Power Supply Pins
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6. Clock/Mode control

6.1 Features
The clock/mode control block enables to select clock gear, prescaler clock and warm-up of the PLL clock multi-

plication circuit and oscillator.

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

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

The clock/mode control block has the following functions:

・ Controls the system clock
・ Controls the prescaler clock
・ Controls the PLL multiplication circuit
・ Controls the warm-up timer

In addition to NORMAL mode, the TMPM333FDFG/FYFG/FWFG can operate in three types of low power mode
to reduce power consumption according to its usage conditions.
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9.4 Registers

9.4.1 Register list according to channel

The following table shows the register names and addresses of each channel.

Channel x Base Address  

Channel0 0x4001_0000  

Channel1 0x4001_0040  

Channel2 0x4001_0080  

Channel3 0x4001_00C0  

Channel4 0x4001_0100  

Channel5 0x4001_0140  

Channel6 0x4001_0180  

Channel7 0x4001_01C0  

Channel8 0x4001_0200  

Channel9 0x4001_0240  

Register name(x=0 to 9) Address(Base+)

Enable register TBxEN 0x0000

RUN register TBxRUN 0x0004

Control register TBxCR 0x0008

Mode register TBxMOD 0x000C

Flip-flop control register TBxFFCR 0x0010

Status register TBxST 0x0014

Interrupt mask register TBxIM 0x0018

Up counter capture register TBxUC 0x001C

Timer register 0 TBxRG0 0x0020

Timer register 1 TBxRG1 0x0024

Capture register 0 TBxCP0 0x0028

Capture register 1 TBxCP1 0x002C
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9.4.6 TBxFFCR(Flip-flop control register)

 31 30 29 28 27 26 25 24

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

 23 22 21 20 19 18 17 16

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

 15 14 13 12 11 10 9 8

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

 7 6 5 4 3 2 1 0

bit symbol - - TBC1T1 TBC0T1 TBE1T1 TBE0T1 TBFF0C

After reset 1 1 0 0 0 0 1 1

Bit Bit Symbol Type Function

31-8 − R Read as 0.

7-6 − R Read as 1.

5 TBC1T1 R/W TBxFF0 reverse trigger when the up-counter value is taken into the TBxCP1.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when the up-counter value is taken into the Capture register 1
(TBxCP1).

4 TBC0T1 R/W TBxFF0 reverse trigger when the up-counter value is taken into the TBxCP0.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when the up-counter value is taken into the Capture register 0
(TBxCP0).

3 TBE1T1 R/W TBxFF0 reverse trigger when the up-counter value is matched with TBxRG1.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when the up-counter value is matched with the Timer register 1
(TBxRG1).

2 TBE0T1 R/W TBxFF0 reverse trigger when the up-counter value is matched with TBxRG0.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when an up-counter value is matched with the Timer register 0
(TBxRG0).

1-0 TBFF0C[1:0] R/W TBxFF0 control
00: Invert
Reverses the value of TBxFF0 (reverse by using software).
01: Set
Sets TBxFF0 to "1".
10: Clear
Clears TBxFF0 to "0".
11: Don't care
* This is always read as "11".

TMPM333FDFG/FYFG/FWFG
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9.4.8 TBxIM(Interrupt mask register)

 31 30 29 28 27 26 25 24

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

 23 22 21 20 19 18 17 16

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

 15 14 13 12 11 10 9 8

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

 7 6 5 4 3 2 1 0

bit symbol - - - - - TBIMOF TBIM1 TBIM0

After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-3 − R Read as 0.

2 TBIMOF R/W Overflow interrupt mask
0:Disable
1:Enable
Sets the up-counter overflow interrupt to disable or enable.

1 TBIM1 R/W Match interrupt mask (TBxRG1)
0:Disable
1:Enable
Sets the match interrupt mask with the Timer register 1 (TBxRG1) to enable or disable.

0 TBIM0 R/W Match interrupt mask (TBxRG0)
0:Disable
1:Enable
Sets the match interrupt mask with the Timer register 0 (TBxRG0) to enable or disable.

9.4.9 TBxUC(Up counter capture register)

 31 30 29 28 27 26 25 24

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

 23 22 21 20 19 18 17 16

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

 15 14 13 12 11 10 9 8

bit symbol TBUC

After reset 0 0 0 0 0 0 0 0

 7 6 5 4 3 2 1 0

bit symbol TBUC

After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-16 − R Read as 0.

15-0 TBUC[15:0] R Captures a value by reading up-counter out.
If TBxUC is read, current up-counter value can be captured.

TMPM333FDFG/FYFG/FWFG
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9.5.2 Up-counter (UC)

UC is a 16-bit binary counter.

・ Source clock

UC source clock, specified by TBxMOD<TBCLK[1:0]>, can be selected from either three types -
φT1, φT4 and φT16 - of prescaler output clock or the external clock of the TBxIN0 pin.

・ Count start/ stop

Counter operation is specified by TBxRUN<TBRUN>. UC starts counting if <TBRUN> = "1", and
stops counting and clears counter value if <TBRUN> = "0".

・ Timing to clear UC
1. When a match is detected

By setting TBxMOD<TBCLE> = "1", UC is cleared if when the comparator detects a match
between counter value and the value set in TBxRG1. UC operates as a free-running counter if
TBxMOD<TBCLE> = "0".

2. When UC stops

UC stops counting and clears counter value if TBxRUN<TBRUN> = "0".

・ UC overflow

If UC overflow occurs, the INTTBx overflow interrupt is generated.

9.5.3 Timer registers (TBxRG0, TBxRG1)

TBxRG0 and TBxRG1 are registers for setting values to compare with up-counter values and two registers are
built into each channel. If the comparator detects a match between a value set in this timer register and that in a
UC up-counter, it outputs the match detection signal.

TBxRG0 and TBxRG1 are consisted of the double-buffered configuration which are paired with register buf-
fers. The double buffering is disabled in the initial state.

Controlling double buffering disable or enable is specified by TBxCR<TBWBF> bit. If <TBWBF> = "0", the
double buffering becomes disable. If <TBWBF> = "1", it becomes enable. When the double buffering is enabled,
a data transfer from the register buffer to the timer register (TBxRG0/1) is done in the case that UC is matched
with TBxRG1.When the counter is stopped even if double buffering is enabled, the double buffering operates as
a single buffer, and an immediate data can be written to the TBxRG0 and TBxRG1.

TMPM333FDFG/FYFG/FWFG
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10.4.3 SCxBUF (Buffer Register)

SCxBUF works as a transmit buffer or FIFO for write operation and as a receive buffer or FIFO for read
operation.

 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 TB / RB

After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-8 − R Read as 0.

7-0 TB[7:0] / RB
[7:0]

R/W [write] TB : Transmit buffer / FIFO
[read] RB : Receive buffer / FIFO

TMPM333FDFG/FYFG/FWFG
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To enable FIFO, enable the double buffer by setting SCxMOD2<WBUF> to "1" and SCxFCNF<CNFG> to
"1". The FIFO buffer configuration is specified by SCxMOD1<FDPX[1:0]>.

Note:To use TX/RX FIFO buffer, TX/RX FIFO must be cleared after setting the SIO transfer mode (half duplex/
full duplex) and enabling FIFO (SCxFCNF<CNFG> = "1").

Table 10-11 shows correlation between modes and FIFO.

Table 10-11 Mode and FIFO Composition

 SCxMOD1<FDPX[1:0]> RX FIFO TX FIFO

Half duplex RX "01" 4byte -

Half duplex TX "10" - 4byte

Full duplex "11" 2byte 2byte

10.9 Status Flag
The SCxMOD2 register has two types of flag. This bit is significant only when the double buffer is enabled.

<RBFLL> is a flag to show that the receive buffer is full. When one frame of data is received and the data is moved
from the receive shift register to the receive buffers, this bit changes to "1" while reading this bit changes it to "0".

<TBEMP> shows that the transmit buffers are empty. When data in the transmit buffers is moved to the transmit
shift register, this bit is set to "1" When data is set to the transmit buffers, the bit is cleared to "0".

10.10 Error Flag
Three error flags are provided in the SCxCR register. The meaning of the flags is changed depending on the modes.

The table below shows the meanings in each mode.

These flags are cleared to "0" after reading the SCxCR register.

Mode
Flag

<OERR> <PERR> <FERR>

UART Overrun error Parity error Framing error

I/O Interface
(SCLK input)

Overrun error

Underrun error
(When using double buffer or

FIFO)
Fixed to 0

Fixed to 0
(When a double buffer and

FIFO unused)

I/O Interface
(SCLK output)

Undefined Undefined Fixed to 0

10.10.1 OERR Flag

In both UART and I/O interface modes, this bit is set to "1" when an error is generated by completing the
reception of the next frame of receive data before the receive buffer has been read. If the receive FIFO is enabled,
the received data is automatically moved to the receive FIFO and no overrun error will be generated until the
receive FIFO is full (or until the usable bytes are fully occupied).
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10.11.3.3 I/O interface mode with SCLK output

In the I/O interface mode and SCLK output setting, SCLK output stops when all received data is stored in
the receive buffer and FIFO. So, in this mode, the overrun error flag has no meaning.

The timing of SCLK output stop and re-output depends on receive buffer and FIFO.

(1) Case of single buffer

Stop SCLK output after receiving a data. In this mode, I/O interface can transfer each data with the
transfer device by hand-shake.

When the data in a buffer is read, SCLK output is restarted.

(2) Case of double buffer

Stop SCLK output after receiving the data into a receive shift register and a receive buffer.

When the data is read, SCLK output is restarted.

(3) Case of FIFO

Stop SCLK output after receiving the data into a shift register, received buffer and FIFO.

When one byte data is read, the data in the received buffer is transferred into FIFO and the data in
the receive shift register is transferred into received buffer and SCLK output is restarted.

And if SCxFCNF<RXTXCNT>is set to "1", SCLK stops and receive operation stops with clearing
SCxMOD0<RXE> bit too.

10.11.3.4 Read Received Data

In spite of enabling or disabling FIFO, read the received data from the receive buffer (SCxBUF).

When receive FIFO is disabled, the buffer full flag SCxMOD2<RBFLL> is cleared to "0" by this reading.
In the case of the next data can be received in the receive shift register before reading a data from the receive
buffer. The parity bit to be added in the 8-bit UART mode as well as the most significant bit in the 9-bit UART
mode will be stored in SCxCR<RB8>.

When the receive FIFO is available, the 9-bit UART mode is prohibited because up to 8-bit data can be
stored in FIFO. In the 8-bit UART mode, the parity bit is lost but parity error is determined and the result is
stored in SCxCR<PERR>.

10.11.3.5 Wake-up Function

In the 9-bit UART mode, the slave controller can be operated in the wake-up mode by setting the wake-up
function SCxMOD0 <WU> to "1." In this case, the interrupt INTRXx will be generated only when SCxCR
<RB8> is set to "1."
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10.16.4.2 Protocol

1. Select the 9-bit UART mode for the master and slave controllers.

2. Set SCxMOD<WU> to "1" for the slave controllers to make them ready to receive data.

3. The master controller is to transmit a single frame of data that includes the slave controller select
code (8 bits). In this, the most significant bit (bit 8) <TB8> must be set to "1".

stopstart bit 0 1 2 3 4 5 6 7 8

Select code of the slave controller "1"

4. Each slave controller receives the above data frame; if the code received matches with the con-
troller's own select code, it clears the WU bit to "0".

5. The master controller transmits data to the designated slave controller (the controller of which
SCxMOD<WU> bit is cleared to "0"). In this, the most significant bit (bit 8) <TB8> must be set
to "0".

stopstart bit 0 1 2 3 4 5 6 7 bit 8

Data "0"

6. The slave controllers with the <WU> bit set to "1" ignore the receive data because the most
significant bit (bit 8) <RB8> is set to "0" and thus no interrupt (INTRXx) is generated.Also, the
slave controller with the <WU> bit set to "0" can transmit data to the master controller to inform
that the data has been successfully received.
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Then Master A pulls the SDA bus line to the "Low" level because the line has the wired-AND connection.
When the SCL line goes high at the point b, the slave device reads the SDA line data, i.e., data transmitted by
Master A. At this time, data transmitted by Master B becomes invalid.

This condition of Master B is called "Arbitration Lost". Master B releases its SDA pin, so that it does not affect
the data transfer initiated by another master. If two or more masters have transmitted exactly the same first data
word, the arbitration procedure continues with the second data word.

a b

SCL (Line)

Internal SDA output (masterA)

Internal SDA output(master B)

SDA Line

Loses arbitration and sets the 
internal SDA output to “1”. 

Figure 11-7 Lost Arbitration

A master compares the SDA bus line level and the internal SDA output level at the rising of the SCL line. If
there is a difference between these two values, Arbitration Lost occurs and SBIxSR<AL> is set to "1".

When <AL> is set to "1", SBIxSR<MST, TRX> are cleared to "0", causing the SBI to operate as a slave
receiver.Therefore, the serial bus interface circuit stops the clock output during data transfer after <AL> is set to
"1".

<AL> is cleared to "0" when data is written to or read from SBIxDBR or data is written to SBIxCR2.

Internal SCL
   output

Access to SBIxDBR or
SBIxCR2

Internal SDA
    output

Internal SCL
  output

InternalSDA
     output

<AL>

<MST>

<TRX>

D7A D6A D5A D4A

D7B D6B

D3A D2A D1A D6A'D7A' D5A' D4A'D0A

1 2 3 4

1 2 3 4

5 6 7 8 9 1 2 3 4

MasterA

MasterB

Clock output dstops here

Internal SDA output is fixed to "High"level .
due to Arbitration Lost of Master B.

Figure 11-8 Example of Master B Lost Arbitration (D7A = D7B, D6A = D6B)
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14.3.3 Detailed Description of Control Register

14.3.3.1 RTCSECR (Second column register (for PAGE0 only))

 7 6 5 4 3 2 1 0

bit symbol - SE

After reset 0 Undefined Undefined Undefined Undefined Undefined Undefined Undefined

Bit Bit Symbol Type Functon

7 − R Read as 0.    

6-0 SE R/W Setting digit register of second

   

000_0000 : 00sec.
000_0001 : 01sec.
000_0010 : 02sec.
000_0011 : 03sec.
000_0100 : 04sec.
000_0101 : 05sec.
000_0110 : 06sec.
000_0111 : 07sec.
000_1000 : 08sec.
000_1001 : 09sec.

 

001_0000 : 10sec.
001_0001 : 11sec.
001_0010 : 12sec.
001_0011 : 13sec.
001_0100 : 14sec.
001_0101 : 15sec.
001_0110 : 16sec.
001_0111 : 17sec.
001_1000 : 18sec.
001_1001 : 19sec.

 

010_0000 : 20sec.
・

011_0000 : 30sec.
・

100_0000 : 40sec.
・

101_0000 : 50sec.
・

・

101_1001 : 59sec.

 

 

Note:The setting other than listed above is prohibited.

14.3.3.2 RTCMINR (Minute column register (PAGE0/1))

 7 6 5 4 3 2 1 0

Bit symbol - MI

After reset 0 Undefined Undefined Undefined Undefined Undefined Undefined Undefined

Bit Bit Symbol Type Functon

7 − R Read as 0.    

6-0 MI R/W Setting digit register of Minutes.

   

000_0000 : 00min.
000_0001 : 01min.
000_0010 : 02min.
000_0011 : 03min.
000_0100 : 04min.
000_0101 : 05min.
000_0110 : 06min.
000_0111 : 07min.
000_1000 : 08min.
000_1001 : 09min.

 

001_0000 : 10min.
001_0001 : 11min.
001_0010 : 12min.
001_0011 : 13min.
001_0100 : 14min.
001_0101 : 15min.
001_0110 : 16min.
001_0111 : 17min.
001_1000 : 18min.
001_1001 : 19min.

 

010_0000 : 20min.
・

011_0000 : 30min.
・

100_0000 : 40min.
・

101_0000 : 50min.
・

・

101_1001 : 59min.

 

 

Note:The setting other than listed above is prohibited.
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17.6.9 Debug Communication

17.6.9.1 SWD Interface

Parameter Symbol Min Max Unit  

CLK cycle Tdck 83.33 − ns  

CLK rise →Output data hold Td1 4 − ns  

CLK rise → Output data valid Td2 − 30 ns  

Input data valid ←CLK rise Tds 20 − ns  

CLK rise → Input data hold Tdh 15 − ns  

17.6.9.2 JTAG Interface

Parameter Symbol Min Max Unit  

CLK cycle Tdck 100 − ns  

CLK fall →Output data hold Td3 4 − ns  

CLK fall → Output data valid Td4 − 50 ns  

Input data valid ←CLK rise Tds 20 − ns  

CLK rise → Input data hold Tdh 15 − ns  

Tdck

Td1

Td2

Td3

Td4

Tds Tdh

CLK INPUT
(SWCLK)
(TCK)

OUTPUT DATA
(SWDIO)

OUTPUT DATA
(TDO)

INPUT DATA
(SWDIO)
(TMS/TDI)
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18.3 PA2 to 7, PB0, PB3 to 7, PE0, PE4, PF0, PG7, PI0 to 5, PJ4 to 5, PK1 to
2

Output Data P-ch

Output Enable

Input Data

Input Enable

N-ch

I/O Port

Pull-up Enable

Programmable 
Pull-up Resistor

18.4 PC0 to 3, PD4 to 7

Input Data

Input Enable

Input Port

Programmable 
Pull-up Resistor

Pull-up Enable

Input AIN 

18.5 PD0 to 3

Input Data

Input Enable

Input Port

Programmable 
Pull-up Resistor

Pull-up enable

Input AIN

Schmitt
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18. Port Section Equivalent Circuit Schematic

18.3 PA2 to 7, PB0, PB3 to 7, PE0, PE4, PF0, PG7, PI0 to 5, PJ4 to 5, PK1 to 2
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