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General precautions on the use of Toshiba MCUs

This Page explains general precautions on the use of Toshiba MCUs.
Note that if there is a difference between the general precautions and the description in the body of the
document, the description in the body of document has higher priority.
1. The MCUs’ operation at power-on

At power-on, internal state of the MCUs is unstable. Therefore, state of the pins is undefined until
reset operation is completed.

When a reset is performed by an external reset pin, pins of the MCUs that use the reset pin are
undefined until reset operation by the external pin is completed.

Also, when a reset is performed by the internal power-on reset, pins of the MCUs that use the
internal power-on reset are undefined until power supply voltage reaches the voltage at which power-
on reset is valid.

2. Unused pins
Unused input/output ports of the MCUs are prohibited to use. The pins are high-impedance.

Generally, if MCUs operate while the high-impedance pins left open, electrostatic damage or latch-
up may occur in the internal LS| due to induced voltage influenced from external noise.

Toshiba recommend that each unused pin should be connected to the power supply pins or GND
pins via resistors.

3. Clock oscillation stability

A reset state must be released after the clock oscillation becomes stable. If the clock is changed to
another clock while the program is in progress, wait until the clock is stable.
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Introduction: Notes on the description of SFR (Special Function Register) under this specification

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

) SAMCR register address is 32 bits wide from the address 0x0000 _ 0004 (Base Address(0x00000000) + unigque
address (0x0004)).

) Theregister shown above is an example for explanation purpose and not for demonstration purpose. This register
does not exist in this microcontroller.

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

 The description of each register provides bits, bit symbols, types, initial values after reset and
functions.

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
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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

)

The Type is divided into three as shown below.
READ WRITE

R/W
R
W

¢. Data descriptopn

Meanings of symbols used in the SFR description are as shown below.

READ
WRITE

« x:channel numbers/ports

e n,m:bit numbers

d. Register descriptoption

Registers are described as shown below.

« Register name <Bit Symbol>

Exmaple: SAMCR<MODE>="000" or SAMCR<MODE[2:0]>="000"
<MODE[2:0]> indicates bit 2 to bit 0 in bit symbol mode (3bit width).

« Register name [Bit]
Example: SAMCR[9:7]="000"

It indicates bit 9 to bit 7 of the register SAMCR (32 bit width).
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TOSHIBA TMPM375FSDMG
CMOS 32-Bit Microcontroller

TMPM375FSDMG

TMPM375FSDMG is a 32-bit RISC microprocessor series with an ARM® Cortex®-M3 microprocessor

core. Features of the TMPM375FSDMG 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]
+ 32-bit multiplication (32 x 32 = 32bit) can be executed with one clock.
+ Division takes between 2 and 12 cycles depending on dividend and devisor
[Low power consumption]
+ Optimized design using a low power consumption library

+ Standby function that stops the operation of the micro controller core

c. High-speed interrupt response suitable for real-time control
* An interruptible long instruction.

+ Stack push automatically handled by hardware.

2. On Chip program memory and data memory
On-chip RAM : 4Kbyte
On-chip FlashROM : 64Kbyte

3. 16-bit timer (TMRB) : 4 channels
16-bit interval timer mode
16-bit event counter mode
Input capture function
16-bit PPG output
External trigger PPG output

4. Watchdog timer (WDT) : 1 channel
Watchdog timer (WDT) generates a reset .

5. Power On reset function (POR)

6. Voltage detect function (VLTD)
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1.1 Features TMPM375FSDMG

7. Oscillation frequency detect function (OFD)

8. Vector engine (VE+) : lunit
Calculation circuit for motor control
Corresponding to 1 motors

9. Programmable motor driver (PMD) : 1channels
3phase complementary PWM generator
Synchronous AD convert start trigger generator
Emergency protective function (EMG )

10. Encoder input circuit (ENC) : 1channels
Correspond to incremental encoder (AB / ABZ)
Rotation direction detection
Counter for absolute position detection
Comparator for position detection
Noise filter
3 phase sensor input

11. General-purpose serial interface(SIO/UART) : 2channels
Either UART mode or synchronous mode can be selected (4byte FIFO equipped)(1channel)
UART mode (1channel)

12. Serial bus interface (I2C/SIO) : 1 channel

Either I12C bus mode or synchronous mode can be selected.

13. 12 bit AD converter (ADC) : lunits ( Analog input : 4 channel )
Start by the internal trigger : TMRB interrupt / PMD trigger
Constant conversion mode
AD monitoring 2ch
Conversion speed 2 psec (@ADC conversion clock = 40 MHz)

14. OP-Amp(AMP) : 1 channel

8 gain can be selected

15. Input/ output ports (PORT) : 21 pins
1/O pin : 21pins

16. Interrupt source

Internal 29 factors : The order of precedence can be set over 7 levels. (except the watchdog timer in-
terrupt)
External 3 factors : The order of precedence can be set over 7 levels.

17. Standby mode
Standby modes : IDLE, STOP
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TOSHIBA TMPM375FSDMG

18. Clock generator (CG)
On-chip PLL (quadruple or quintuple)
Clock gear function : The high-speed clock can be divided into 1/1, 1/2, 1/4, 1/8 or 1/16.

19. Endian

Little endian

20. Internal high-speed oscillation circuit : 10 MHz

21. Maximum operating frequency : 40 MHz

22. Operating voltage range
+ DVDDS5B = 3.9V to 5.5V (fsys=40MHz)
(4.5V to 5.5V : All function operating)
(3.9V to 4.5V : Restrictions of Electrical Characteristics on 12bit-ADC, Flash writing, etc. )

23. Temperature range
-40 °C to 105 °C (except during Flash writing/erasing)
0 °C to 70 °C (during Flash writing/erasing)

24. Package
SSOP30 (5.6 mm x 9.7 mm , 0.65 mm pitch)
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1.2 Block Diagram TMPM375FSDMG

1.2 Block Diagram

Cortex-M3 I-Cod ; || F NANO 3.3V <=
X~ - <& > 3
> oe:é":; FLASH REGULATOR [€&= 5V
CPU
& 1.5V
D-Code | @ 5V <
Debug - g E e RAM
System | 3
NVIC = > |
= —
2l | 1F BOOT
o ROM
Bus Bridge | 10SC
/ X X1, X2
|ROM for VE | v ¢
0 > cGC [PLL] |
| VE |<—> <—>| WDT |
| PMD |<—> — <—>|OFD RCOSC |
@
PN 1 PN
ADC > c [—> PORNLVD
w
| AMP [—> > SIOUART |
| ENC |<—> <—>| 12C/SIO |
<—>| TMRB |
> PORT

Figure 1-1 TMPM375FSDMG block diagram
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TOSHIBA

TMPM375FSDMG

1.3 Pin Layout (Top view)

The pin layout of TMPM375FSDMG is a figure below.

TMPM375FSDMG

AVSSB/VREFLB/AMPVSS
A1B9/PJ6

AINB10/PJ7
AINB11/PKO
AINB12/PK1
AVDD5B,/VREFHB,/AMPVDD5
MODE

U0/PGO

X0/PG1

VO/PG2

YO/PG3

WO0/PG4

___ 70/PG5
EMG,/OVV/PG6

RESET

W N —

Gl B W — O © oo Jo O~

O

PEO/ENCA/TXDO

PE1/ENCB/RXDO/TB4 IN

DVDD5B

PM1/X2

DVSSB

PMO/X1

VOUT15

VINREGS5

VOUT3 o
PE2/ENCZ/SCLKO/CTSO/ INT7/ (SCLO)
PFO/TB71N/B0OOT/SDAO,/S00/TXD1/INTG
PB6,/TB70UT/TDI/SCLO/SI0/RXD1/INT6
PB5,/TDO/SWV/SCKO/ (SDAO)
PB4,/TCK/SWCLK/ (TXD1)
PB3/TMS/SWD10/ (RXD1)

Figure 1-2 Pin Layout(SSOP30)
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1.4 Pin names and Functions TMPM375FSDMG

1.4 Pin names and Functions

Table 1-1 sorts the input and output pins of the TMPM375FSDMG by pin or port. Each table includes alternate
pin names and functions for multi-function pins.

1.4.1 Sorted by Port

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

Input /
PORT Type Pin No. Pin Name Out- Function
put
. PB3 lfe} 1/O port
Function/ .
PORT B Deb 16 TMS/SWDIO /0 Debug pin
ebu
g (RXD1) | Receiving serial data
. PB4 lfe} 1/O port
Function/ .
PORT B Deb 17 TCK/SWCLK lfe} Debug pin
ebu
g (TXD1) (0] Sending serial data
PB5 110 1/O port
Function/ TDO/SWV (0] Debug pin
PORT B 18 .
Debug SCKO 110 Serial clock
(SDAO) lfe} 12C data input/output
PB6 lfe} 1/O port
TDI | Debug pin
Function/ SI0/SCLO /10 Serial data input / 12C clock input/output
PORT B 19
Debug TB70UT (0] 16bit Timer output
INT6 | External Interrupt input pin
RXD1 | Receiving serial data
PEO 110 1/0 port
PORT E Function 30 TXDO 0} Sending serial data
ENCA | A-phase input pin
PE1 110 1/0 port
. RXDO | Receiving serial data
PORT E Function 29 - i
ENCB | B-phase input pin
TB4IN | Inputting the 16bit timer capture trigger
PE2 /o 1/0 port
SCLKO /o Serial clock input/ output
) CTSO Handshake input pin
PORT E Function 21 | . .
ENCZz | Z-phase input pin
INT7 /o External Interrupt input pin
(SCLO) 12C clock input/output
PFO 110 110 port
TB7IN | Inputting the 16bit timer capture trigger
Function/ SO0/SDAO 110 Serial data output / 12C data input/output
PORT F 20 BOOT I BOOT mode pin. (note) This pin goes into single boot mode by sampling "Low"
Control ) .
at the rise of a RESET signal.
TXD1 o) Sending serial data
INTC | Interrupt input pin
. PGO /10 1/O port
PORT G Function 8 .
uo (0] U-phase output pin
. PG1 110 1/0 port
PORT G Function 9
X0 (0] X-phase output pin
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Table 1-1 Pin Names and Functions Sorted by Port (2/2)

Input /
PORT Type Pin No. Pin Name Out- Function
put
. PG2 lfe} 1/O port
PORT G Function 10 .
VO (0] V-phase output pin
) PG3 110 1/O port
PORT G Function 11 .
YO0 (0] Y-phase output pin
. PG4 lfe} 1/0 port
PORT G Function 12 i
WO (0] W-phase output pin
. PG5 110 1/0 port
PORT G Function 13
Z0 (0] Z-phase output pin
PG6 lfe} 1/0 port
PORT G Function 14 EMG1 | Emergency status detection input
owVv [ Overvoltage Detection input
. PJ6 lfe} 1/O port
PORT J Function 2
AINB9 | Analog input
. PJ7 110 1/0 port
PORT J Function 3 .
AINB10 | Analog input
. PKO 110 1/0 port
PORT K Function 4
AINB11 | Analog input
. PK1 lfe} 1/O port
PORT K Function 5
AINB12 | Analog input
Function/ PMO 110 1/O port
PORTM 25 . .
Clock X1 | Connected to a high-speed oscillator
i PM1 110 1/0 port
PORTM Function/ 97 P _ .
Clock X2 o] Connected to a high-speed oscillator
Mode pin
- Control 7 MODE | .
(note) MODE pin must be connected to GND.
. [ Reset input pin
- Function 15 RESET [ . L .
(note) With a pull-up and a noise filter (about 30ns (typical value))
- PS 26 DVSSB - GND pin
- PS 28 DVDD5B - Power supply pin
- PS 23 VINREG5 - Power supply pin
- PS 24 VOUT15 - Power supply pin
- PS 22 VOUT3 - Power supply pin
AVSSB AD converter: GND pin (Note 1)
- PS 1 VREFLB - Supplying the AD converter with a reference power supply.
AMPVSS Op-Amp GND pin
AVDD5B Supplying the AD converter with a power supply. (Note2)
- PS 6 VREFHB - Supplying the AD converter with a reference power supply.
AMPVDD5 Supplying the Op-Amp with a power supply.

Note 1: AVSS must be connected to GND even if the AD converter is not used.
Note 2: Must be connected to power supply even if AD converter is not used.
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1.5 Pin Numbers and Power Supply Pins TMPM375FSDMG

1.5 Pin Numbers and Power Supply Pins

Table 1-2 Pin Numbers and Power Supplies

Power supply Voltage range Pin No. Pin name
PB,PE,PF,PG,PM
DVDD5B 28 _
4510 5.5V RESET,MODE
AVDD5B 3.9 to 4.5V(note) 6 PJ,PK
VINREGS5 23 -

Note: Function operation has restriction. For detail , refer to the Electrical Characteristics.

Table 1-3 On-chip Regulator output pin

Pin name Pin No. remark

VOUT15 must be connected to DVSS
VOUT15 19 through 3.3 to 4.7uF capacitor for supply
power to internal circuit.

VOUT3 must be connected to DVSS
VOUT3 17 through 3.3 to 4.7uF capacitor for supply
power to internal circuit.

Note:VOUT15 and VOUT3 must be connected with the same value of capacitors. The IC outside can not have
the power supply from VOUT15 and VOUTS3.
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2.

21

Processor Core

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

Information on the processor core
The following table shows the revision of the processor core in the TMPM375FSDMG.

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:

Product Name

Core Revision

TMPM375FSDMG

r2p1

2.2 Configurable Options

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

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.

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 TMPM375FSDMG.
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2. Processor Core

2.3 Exceptions/ Interruptions TMPM375FSDMG

2.3 Exceptions/ Interruptions

Exceptions and interruptions are described in the following section.

2.3.1

23.2

233

234

2.3.5

2.3.6

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

TMPM375FSDMG has 32 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.

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.

TMPM375FSDMG has 3 priority level interrupt bits. The number of priority level interrupt bits is used
for assigning a priority level in the interrupt priority registers and system handler priority registers.

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

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

SYSRESETREQ

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

TMPM375FSDMG provides the same operation when SYSRESETREQ signal are output.

LOCKUP

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

TMPM375FSDMG does not use this signal. To return from LOCKUP status, it is necessary to use non-mask-
able interruput (NMI) or reset.

Auxiliary Fault Status register

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

However, TMPM375FSDMG is not defined this function. If auxiliary fault status register is read, always
"0x0000_0000" is read out.

2022/06/01
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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.

TMPM375FSDMG does not use event output signals and event input signals. Please do not use SEV instruc-
tion 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.

TMPM375FSDMG does not use SLEEPDEEP signal so that <SLEEPDEEP> bit must not be set. And also
event signal is not used so that please do not use WFE instruction.

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

2.6 Exclusive access

In Cortex-M3 core, the DCode bus system supports exclusive access. However TMPM375FSDMG does not
use this function.
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2.6 Exclusive access TMPM375FSDMG
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3. Memory Map

3.1 Memory Map

The memory maps for TMPM375FSDMG are based on the ARM Cortex-M3 processor core memory map. The
internal ROM, internal RAM and special function registers (SFR) of TMPM375FSDMG are mapped to the Code,
SRAM and peripheral regions of the Cortex-M3 respectively. The special function register (SFR) means the con-
trol 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.

3.1.1  TMPM375FSDMG Memory Map

Figure 3-1 shows the memory map of the TMPM375FSDMG.

OXFFFF_FFFF

0xE010_0000
OxEOOF_FFFF

0xE000_0000

0x4200_0000
Ox41FF_FFFF

Ox41FF_F000
Ox41FF_EFFF

0x4008_0000
0x4007_FFFF

0x4000_0000

0x2000_1000
0x2000_0000

0x0000_FFFF

0x0000_0000

Vendor-Specific

CPU Register Region

Fault

SFR

Fault

SFR

Fault

Internal RAM (4K)

Fault

Internal ROM (64K)

Figure 3-1 Memory Map
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3. Memory Map
3.2 Details of SFR

area

TMPM375FSDMG

3.2

Details of SFR area

Table 3-1shows the details of the SFR area.

Do not access a reserved area in Table 3-1. See the chapter of each peripheral function for details.

Table 3-1 Details of SFR

Start Address End Address Peripheral
0x4000 _ 0000 0x4000 _033F PORT
0x4000 _ 0340 0x4000_FFFF Reserved

0x4001_0000 0x4001_01FF TMRB

0x4001_0200 0x4001_03FF Reserved
0x4001_0400 0x4001_043F ENC
0x4001_0440 0x4001_FFFF Reserved
0x4002_0000 0x4002_007F 12C/SI0
0x4002_0080 0x4002_00FF SIO/UART
0x4002_0100 0x4003_01FF Reserved
0x4003_0200 0x4003_02FF ADC
0x4003_0300 0x4003_0417 Reserved
0x4003_0418 0x4003_041F AMP
0x4003_0420 0x4003_FFFF Reserved
0x4004_0000 0x4004_003F WDT
0x4004_0040 0x4004_01FF Reserved
0x4004_0200 0x4004_022F CG
0x4004_0230 0x4004_02FF Reserved
0x4004_0300 0x4004_030F TRM
0x4004_0310 0x4004_07FF Reserved
0x4004_0800 0x4004_083F OFD
0x4004_0840 0x4004_08FF Reserved
0x4004_0900 0x4004_093F VLTD
0x4004_0940 0x4004_FFFF Reserved
0x4005_0000 0x4005_01FF VE
0x4005_0200 0x4005_047F Reserved
0x4005_0480 0x4005_04FF PMD
0x4005_0500 0x4005_FFFF Reserved
0x4006_0000 0x4006_0007 DNF
0x4006_0008 0x4007_FFFF Reserved
0x4008_0000 O0x41FF_EFFF Hard fault
0x41FF_F000 0x41FF_FO3F FLASH
0x41FF_F040 0x41FF_FFFF Reserved
Table 3-2 Base Address List
Peripheral Name Base Address SFR
Prot B 0x4000 _0040 PORT
Port E 0x4000_0100 PORT
Port F 0x4000_0140 PORT
Port G 0x4000_0180 PORT

2022/06/01
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Table 3-2 Base Address List

Port J 0x4000_0240 PORT

Port K 0x4000_0280 PORT

Port M 0x4000_0300 PORT

TMRB 0 0x4001_0000 TMRB

TMRB 4 0x4001_0100 TMRB

TMRB 5 0x4001_0140 TMRB

TMRB 7 0x4001_01CO0 TMRB
I ENC 0 | 0x4001_0400 | ENC I
I SBI 0 | 0x4002_0000 | SBI I

SIO UART 0 0x4002_0080 SIO / UART
SIO UART 1 0x4002_00C0 SIO / UART

I ADC | 0x4003_0200 | ADC I
I AMP D | 0x4003_0418 | AMP I
I WDT | 0x4004_0000 | WDT I
I CG | 0x4004_0200 | CG I
I OSCTRIM | 0x4004_0300 | TRM I
I OFD | 0x4004_0800 | OFD I
I LvD | 0x4004_