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TMPMA4V Group(1)

General Description

° Arm® Cortex®-M4 processor with FPU, Operation frequency: 1 to 80MHz.

Operation voltage: 2.7 to 5.5V
° Code flash: 128KB, Data flash: 64KB

) Package: 44 to 64 pins, 4 types of packages are available.

Applications

LQFP64
LQFP48
LQFP44

10x10mm 0.5mm pitch
7x7mm 0.5mm pitch
10x10mm 0.8mm pitch

1 VQFN48  7x7mm 0.5mm pitch

Widely used for consumer products and industrial products including home appliances, OA equipment,

household equipment and AV devices
Features

e Cortex-M4 processor with FPU
- Operating frequency: 1 to 80MHz -
- Support Memory Protection Unit (MPU)

e Operating voltage and low-power consumption mode -
- Operating voltage: 2.7 to 5.5V
- Low-power consumption mode: IDLE, STOP1 and STOP2 mode

e Operating temperature: -40 to 105°C -

e Internal memory
- Code flash: 128 KB, rewrite frequencies: up to 100,000 times -
- Data flash: 64 KB, rewrite frequencies: up to 100,000 times
- RAM: 32KB, support parity

- Itis possible to rewrite one area while executing instructions in

another area.
e Clock

- External high-speed oscillator (EHOSC): 6 to 24MHz (ceramic

and crystal oscillator)
- External high-speed clock input (EHCLKIN): 6 to 24MHz
- Internal high-speed oscillator (IHOSC1): 10 MHz, support user B
trimming

- PLL: 80MHz

e Oscillation frequency detector (OFD): Abnormal system clock

detection

e \oltage detection circuit (LVD): 8 levels, Interrupt or reset signal -

selectale -
e Interrupt -

- External factors: 9 to 21

Support noise filter (analog/digital)

- Internal: 56 to 68 factors -

e |/O port: 31 to 51 ports

Support pull-up and up-down registor, open-drain output, and 5V

tolerant input

Drive capability of some ports can be selected

e Onchip debug (JTAG/SW/TRACE)
e Trigger selection circuit (TRGSEL)

Expand trigger request of DMA controller, timer counter and etc.

o DMA controller (DMAC)

Trigger requests: 27 to 31 factors by internal and external
triggers

e CRC calculation circuit (CRC): 1 channel

CRC32 and CRC16

e Asynchronous serial communication circuit (UART): 4 to 6

channels

Up to 5Mbps, support FIFO (transmission: 8 stages, reception: 8
stages)

e Serial peripheral interface (TSPI): 2, 3 channels

SIO/SPI mode, up to 20MHz, support FIFO (transmission: 16 bits
x 8 stages, reception: 16 bits x 8 stages)

e |2C Interface version A (EI2C): 1, 2 channels

Support multi controller and 10-bit addressing

o Serial memory interface (SMIF): 1 channel

Up to two serial memories can be connected
Memory capacity 64 KB to 128 MB
SPI, Dual, DPI, Quad, QPI

e 12-bit analog to digital converter (ADC): 1 unit, 8 to 14 analog

inputs

Conversion time: 0.975ps at fscik = 40MHz

Self-diagnosis support function

Start of commercial production
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e Advanced programmable motor control circuit 2 (A-PMD2): 1

channel

- Synchronized operation with 3-phase complementary PWM
output and 12-bit ADC

- PFC: support 3-phase interleaved PFC control
- Emergency stop function (EMG,0OVV detection)
e 32-bit timer event counter (T32A)

- 5 channels as 32-bit timer, 10 channels as 16-bit timer

- Interval timer, event counter, input capture, 2-phase plus count,

PPG output, synchronous start, and trigger start and stop
e Clock selective watchdog timer (SIWDT): 1 channel

- Clock other than the system clock can be selected as source

clock.
- Clear window, interrupt or reset output selectable
e Secure access memory (SAM)

- Flash and RAM access is determined by the settings.

2 /85

2026-04-24
Rev.1.0



TOSHIBA

TXZ+ Family

TMPM4V Group(1)

Datasheet

Products Lists Categorized by Functions

The product under development is contained in this table.

For the newest status of each product, Please contact your sales representative.

Table 1.1 Products Lists
Built-in Functions TMPM4V4FWUG TMPM4V2FWDUG TMPM4V2FWQG TMPM4V1FWUG

Code Flash (KB) 128 128 128 128
Memory Data Flash (KB) 64 64 64 64

RAM (KB) 32 32 32 32
1/0 port PORT (pin) 51 35 35 31

Factors 21 13 13 9
External interrupt

Pins 21 13 13 9
DMA DMAC (ch) 31 29 29 27
Timer function T32A (ch) 5 5 5 5

UART (ch) 6 5 5 4
Serial EI2C (ch) 2 2 2 1
communication
function TSPI (ch) 3 2 2 2

SMIF (ch) 1 1 1 1

) 12-bit ADC

Analog function (No. of analog input) 14 9 9 8
Motor control
function A-PMD2 (ch) 1 1 1 1

CRC (ch) 1 1 1 1
Other function

RAMP (ch) 1 1 1 1

LVD (ch) 1 1 1 1

SIWDT (ch) 1 1 1 1
System function

OFD (ch) 1 1 1 1

POR (ch) 1 1 1 1
Security function | SAM 1 1 1 1

. JTAG/SW
Debug interface | DEBUG TRACE(2bits) JTAG/SW JTAG/SW JTAG/SW
LQFP64 LQFP48 VQFN48 LQFP44
Package Package type (10 mm x 10 mm, (7 mm x 7 mm, (7 mm x 7 mm, (10 mm x 10 mm,
0.5 mm pitch) 0.5 mm pitch) 0.5 mm pitch) 0.8 mm pitch)
3 /85 2026-04-24

Rev.1.0



TOSHIBA

TXZ+ Family
TMPM4V Group(1)
Datasheet

General Description
Applications
Features
Products Lists Categorized by Functions
Contents
List of Figures
List of Tables

Preface

1.
2.

3.

4.

Contents

LO70] 017751 o | (o] o USRS
Terms and AbDbreviations...........ooo e
(5310 Tod 0 =T =T o o 1SRRI
Pin ASSIGNMENT ... ..o
A R O T R
2.2, LQFPAG ...t nes
2.3 VQFNAS ...ttt ettt
S O SR
Pin DESCIIPHION ...t e e e e e
3.1. Functional Pin Names and FUNCtions ...........cccooieiiiiiiii e
3.1.1. Functional Pins of Peripheral...........ccooiiiiiiiiii e
3.1.2. DEDUG PiNS ...ttt
3.1.3. CONIOl PiNS ..t
3.1.4. POWET SUPPIY PINS ..ottt e e e e tee e e e e e eneeeean

3.1.5. Capacitors between Power Supply PiNs.........cooiieiiiiieieie e

3.2. Functional Pins and Ports Assignment (in pin number order)

4.1. RefErenCe ManUALS ..........oiiiieieeeeee e et
4 2. PrOCESSOr COrB... it e e et e e et e e e e e e e e e aaes
N IR 70 (=3 [ 0] {011 1 1 7= 1110 o F OO TRRRTRTTN

4.2.2. Configurable OPtiONS......c..ccoiiiiiiiiiiee et e e e e e e e e e e nnens
4.3. Clock Control and Operating Mode (CG)......ccccoveiieiinieeiiee e
4.4, FIasSh MEMOIY ...ttt e e e e e e e e e ra e e e e e e e e enanes
T @ Yo7 = (o ) S PRSR
4.6. Trimming Circuit (TRM) .....oooiii e
4.7. Oscillation Frequency Detector (OFD)........cooveiiiiiiiiiiieee e
4.8. Voltage Detection Circuit (LVD) ..ccoooeiiiiiiiieeieee e
4.9. Digital Noise Filter Circuit (DNF) ........cccciiieiiiiie e
4.10. Debug Interface (DEBUG)........coouiiiiiiiiee e

R TR T o T A I 1= SR

Functional Description and Operation Description ..........cccccevcvveinicieeennee.

2026-04-24
Rev.1.0



TOSHIBA TXZ+ Family

TMPM4V Group(1)

Datasheet

g I B B Y N @) (] L=l 1Y A 5 SR 34
4.12. Asynchronous Serial Communication Circuit (UART) ....ccoiiiiieiiiiie s seee e eseee e 34
4.13. Serial Peripheral Interface (TSPI) ... it e e e neeee s 34
4.14. Serial Memory INterface (SIMIF) ....c.couiiie ettt e e e e et e e e natee e e e snre e e e s nnraees 34
4.15. IPC Interface Version A (EI2C) ........oe ettt ettt e aeenaeeaeeeaeeaeenens 34
4.16. 12-bit Analog to Digital Converter (ADC) ......cooo ittt e e ee e e e snee e e e e eneeeeas 35
4.17. Advanced Programmable Motor Control Circuit 2 (A-PMD2) .........coiiiiiiiiee e 35
4.18. 32-bit Timer Event Counter (TS2A) ... ..ottt s et e ee e e e s e e e s sate e e e e nateeeeesnreeaesnreees 35
4.19. Clock Selective Watchdog Timer (SIWDT) ...ccoi ittt e e e e e e e e eneeee s 35
4.20. Secure ACCESS MEMOTY (SAM) ...ttt e ettt e e e s et e e e s eaee e e e e anneeeeeaneeeaeaanneeens 36
4.21. CRC Calculation CirCUit (CREC) .......iiiiiieeiiieeieeeee et ee e see et e et ee st eesseeeesseeeseeeesneeeeaseeeaaneeeanneeans 36
4.22. RAM Parity (RAMP)..... ittt et ettt ettt e e ae e e et e e e sneeeeaneeeemseeeamseeeaneeeeaseeesnseeennneaan 36
4.23. Measures for SECUNTY RISK ...t e e e e e e e e e e nneee s 37
2 TRt T 0o o [0 = (o SRR 37
G B0 O 11 {1 = SRS 37
G TR T B Ted - 1 1 41 PSPPSR PUPPROPI 38
LT Lo U117 2= 1 1= o O o ) SO SERRR 39
LT R o o USSR 39
5.2. Power SUPPIY PiN fOr ANGIOG. .....oii ittt ettt e e e e e e e e e e e e s st teaeeaaaeeessnnsaneeeaaeeaannnes 43
LR I O oo 1o I i1 1 PSPPI 44
Lo 0 T Yo [ @70 o N g TS 44
6. Electrical CharaCteriStiCS. . .... oo it e e et e e e e e e rnbe e e e e ennees 45
6.1. Absolute Maximum RaAtiNGS......ccoiiiiiiiiiiiie et e e e e e e e e e e e e e ss s eeeeeaaeeesaasnraaeeeaaeeaaanes 45
6.2. DC Electrical CharacteriStiCs (1/2) ........eiii ettt eee e 47
6.3. DC Electrical CharacteriStiCs (2/2) ........ouiiiiiiie et 51
6.4. Power Supply Voltage FIUCIUALION ..........ooiiiiiiieeeee et e e e e e e e e e e e e e aenes 53
6.5. Characteristics of Internal Processing at RESET ........coooiiiiiiiiie e 53
6.6. Characteristics Of POWEI-0N RESEL.........oooi et e e e neeee s 54
6.7. Characteristics Of PORF ...t e e et e e et e e e e rabe e e e e anneee s 54
6.8. Characteristics of Voltage Detection CirCUIL............ooi i 55
6.9. 12-bit AD Converter CharaCteriStiCS.......cuiuiiiiieriiiii et et e e s e e e s e e e s sneee e e e snneeeeesnneeees 56
6.9.1. AD Converter CharaCteriStICS ........ocuuiiiiiieie ittt e e e e e e et e e et e s s ne e e et e e e e nnn e e e naneees 56
6.9.2. Reference SUPPIY VOIAGE ..... ...ttt ettt e e e e ettt e e e e e s e aa ittt e e e e e e e e nneaeeeaeeeeaannsaneeaaaeaannn 56
6.10. AC Electrical CharacCteriStiCS ........cooiuiiiiiiiie ettt e e e ee e e e e aneeee s 57
6.10.1. Serial Peripheral INterfaCe (TSPI) ... ettt e e e e sttt e e e s e e tae et eeeseasntaeeeeaeseasnnsbeeeaaeeannns 57
6.10.2. Serial MemOry INtEIFACE (SIMIF ..ottt e e e e ettt e e e e e s e s eaeeeeaeseasntaeeeeaeseasnnsaeneeaaeaans 64
6.10.3. I2C INterface VErsion A (EI2C).........ccciiirieiieiietestesietestesieteste e sesteseesessessesessesseseasessesessessessasessessasessessasessessasessensans 66
6.10.4. 32-bit Timer EVENt COUNTEI (T32A). ... . ettt e e ettt e e e e e e e hae et eeae e e e e nneeeeeaaeeeaannseeeeaaeeaaannsaeeeaaaeaannn 67
(ST ORI e =Y = TN [ (= 0 o ) USSR 68
6.10.6. Pin Trigger INPUL (TRGINX)......etiiiiiiieite ettt et e st e e e e bt e e e s s et e e et et e e e ste e e e ean e e e e et b e e e eannneeenaneeas 69
6.10.7. DebUg COMMUNICALION ...t e ettt e e e e e sttt e e e e e e s e ataeeeeaeeeseasssaeeeaaeeeasssseeeeaeseanansbenneaaeaans 70
(ST ORI 0 LU I 1 o PP 73

5 /85 2026-04-24

Rev.1.0



TOSHIBA TXZ+ Family

TMPM4V Group(1)

Datasheet

6.10.9. EXIErNQAl CIOCK INPUL ....oiiiiiiieiiee ettt e ettt e e e e e ettt eeeeeesaataaeeeaeeeseassaaeeeaaeeeasnsseeeeaeseesnsbenneaaeaans 74
6.11. Noise Filter (Analog) CharaCteriStiCS........ccuuiiiiiiiiii i e e sree e e sre e e e e s arnee s 74
6.12. Flash Memory CharaCteriStiCs . .... .o ittt e et e e e e e e e e neeeens 75
6.12.1. Program and Erase CharaCteriStiCS ... .....cuuiuuiiiiiiiie e eiee ettt et e e et e e sttt e e et e e e e et e e e enneeeesseeeeeaneeeeeanneeas 75
6.12.2. Forced CPROTCON Release CharacteristiCs ..o e 75
6.13. Regulator CharaCteriSHCS .......cuiiiiiii et e e e e e e e e e e e s s e e e eeeeessannraneeeaaeeeaannes 76
6.14. Oscillation Circuit CharaCteriStiCS..........oiiiiiiiiii e e 76
6.14.1. INterNal OSCIllAtON. ...t e e s e e e ae e e s e s e ane e 76
6.14.2. EXtErnal OSCIIATON ........ooii e e 76
6.14.3. OSCIlAtIoN CIFCUIL. ... e e s e e s e e e e e ee s e e sreeemeeneenneans 77
6.14.4. CeramiC OSCIIALON ..........c.iii e e e e e e e e e see e e e ens 77
6.14.5. Precautions for Designing Printed CirCuit BOAId............ccoiiiiriiiiie e e e e e e e e e e eneeas 77

A = T = Lo T30 I 1T 0 =T 0 T 1R 78
7.1. P-LQFPB4-1010-0.50-003........eeeiieiiiiieeeiiieeeeeiee e e e eeeeeesee e e e saeeeaesanteeeeeaseeeeeanseeeesanseeeeesasseeeeaanseeeeans 78
7.2. P-LQFP48-0707-0.50-002.........eeeiieiiiiiee et eeiie e e ettt e e e st e e e st eeesanteeeeeaseeeeeaasseeeesanseneeesasseeeeaanseeeeans 79
7.3. P-VQFNA48-0707-0.50-000 .........ceeeeiuiiiaeiiiieeeiiieee e eieee e rie e e e e aaee e e e aaabe e e s e abeeeeaasseeesaanbeeeesaseeeesaanseeasanns 80
7.4, P-LQFP44-1010-0.80-003........eeiieiiiieeeetieeeeeeieeeeeeee e e e st e e e ssaeeeesanteeeeeaseeeeeaanseeeesanseeeeesasseeeesanseeeeanns 81
T o (= Tor= 10 (1] o I O P PO PP PP PP PUPPPPON 82
1S T =AY ] o] o T o 11 (o YO EEERR 83
Part Naming CONVENTIONS .......coiiiiiiiiiiiiee ettt e e e e e e e e e e s a e e e e aeesssaneaaeeeeaaeeesasssanneeaaesasansssraneaaanens 84
RESTRICTIONS ON PRODUCT USE ...ttt ettt e et e e e st e e e e snte e e e s eneeeeeennneeeeeansneens 85
6 /85 2026-04-24

Rev.1.0



TOSH

IBA TXZ+ Family

TMPM4V Group(1)
Datasheet

List of Figures
Figure 1.1 Block Diagram of TMPMA4YV GrouUpP(1)....ceeeicuurieeiiieeeeiiieeeessieeeeeseeeesssseeeessnseessssssaeesssnssnees 11
Figure 3.1 Connection Diagram of Capacitors between Power Supply Pins .........ccccooiiiiiiiiiiiineinieenn. 20
Figure 6.1 Power Supply FIUCtUAtioN RAte ........cccueiiiiii e 53
Figure 6.2 1st Clock Edge Sampling (CONLrOlIEr) ......cocveeieiiciiie et e 62
Figure 6.3 2nd Clock Edge Sampling (CONtrOIEr) ........eeiiiiiiee e e 62
Figure 6.4 1st Clock Edge Sampling (Target)......c..eoii i 63
Figure 6.5 2nd Clock Edge Sampling (TArget) ........ceeiiueiieiiiiiie e ettt e e e e e sra e e e e e ennee s 63
Figure 6.6 AC Timing Of SMIF REAd.......cooiii ittt e e e e e e e s eneaeneeaaeeeeannes 65
Figure 6.7 AC Timing Of SMIF WIE ......ooii et a e 65
Figure 6.8 AC TimING OF EI2C ... ... e e e e e e e s e e e e e e s s nnaeneeeaeeeennnnes 66
Figure 6.9 Count PUISE INPUL ...t e e et e e e e e e e st e e e e e e e e saansnaneeeaaeeeenannes 68
Figure 6.10 JTAG/SWD Signal WavefOorm..........coiiiiiiiiiee et 71
Figure 6.11  Trace Signal WavefOorm ... et 72
Figure 6.12 SCOUT Waveform OULPUL.........coc ettt e e e e e e e s snereee e e e e e e e nnnes 73
Figure 6.13 External Clock INPput WavefOrm ..........c..oi i 74
Figure 6.14 Example of Oscillation CirCUIt...........cooiiiiiiiiiiee e e 77

List of Tables
JLIE=] o (=T P B o o To 18 o £ N3 £ PRSP 3
Table 3.1 Functional Pin Names and FUNCHONS ...........ooiiiiiiiiie e 16
Table 3.2 Debug Pin Names and FUNCHONS .........cooiiiiiiiiiiie ettt e e e e 18
Table 3.3 Control Pin Names and FUNCONS ........coooiiiiiiiiii e e e e 19
Table 3.4 Power Supply Pin Names and FUNCONS ..........cciiiiiiiiie e 19
Table 3.5 Signal Connection LiSt (1/6).........uuiiiiiiiee ettt a e e e e e e e e e e e nnrreees 21
Table 3.6  Signal ConNECtion LiSt (2/6) ........coe i et 22
Table 3.7  Signal ConNection LiSt (3/6) ........coeiuiiiiiee it 23
Table 3.8 Signal ConnNeCtion LiSt (4/6)..........uuuiiiiieee ittt a e e e e s e e e e e e e nnrreees 24
Table 3.9  Signal ConNECction LiSt (5/6) ........eoeiuiiiiiee it 25
Table 3.10 Signal ConNECtion LiSt (6/6)..........cueiiiieeiiie e 26
JLIE= o] [= T R B N o T o I PSR 28
Table 4.1 Reference Manuals for TMPMA4Y Group(1) .......ceeeeeeiiiooiiiieiee e eeciieeee e e e e e ssireeeea e e e e s ssnnsneees 30
Table 4.2 COre REVISION......oii ittt e e et e e e sttt e e et e e e s et e e e e s neeeeeaanseeeeeanseeaeaansneaeanns 31
Table 4.3 Configurable Options and Their Implementations .............cccccoe i, 31
Table 6.1 Absolute Maximum RatiNgS ...........uuiiiiiiiii e e e e e e e e e nerreees 45
Table 6.2 Thermal Resistance of PaCkage ..........cc.oiiiiiiiiiii e 46
Table 6.3 Current Consumption Per Channel/UNit ............ccooiiiiiiiie i e 46
Table 6.4 IDD Measurement Condition (Pin Setting and Oscillation Circuit) ..........c.coccoiiiiiiiiiiiiiens 51
Table 6.5 IDD Measurement Condition (CPU and Peripheral FUNCLION)..........ccccoviiiiiiieiiieee e 52
Table 9.1 REVISION HISTOY ... ettt e e ane e e e 83
7 /85 2026-04-24

Rev.1.0



TOSHIBA TXZ+ Family

TMPM4V Group(1)
Datasheet
Preface
Conventions
e  Numeric formats follow the rules as shown below:
Hexadecimal: 0xABC
Decimal: 123 or 0d123 - Only when it needs to be explicitly shown that they are decimal
numbers.
Binary: Obl11 - It is possible to omit the "0b" when the number of bits can be
distinctly understood from a sentence.
e " N"is added to the end of signal names to indicate low active signals.
e Itiscalled "assert" that a signal moves to its active level, deassert" to its inactive level.
e  When two or more signal names are referred, they are described like as [m:n].
Example: S[3:0] shows four signal names S3, S2, S1 and SO together.
e  The characters surrounded by / / defines the register.
Example: JABCD]
e "n" substitutes suffix number of two or more same kind of registers, fields, and bit names.
Example: [XYZ1], [XYZ2], [XYZ3] — [XYZn]
e "x" substitutes suffix number or character of units and channels in the register list.
e Incase of unit, "x" means A, B, and C, ...
Example: JADACRO], [ADBCRO0], [ADCCRO] — [ADxCRO0]
e In case of channel, "x" means 0, 1, and 2, ...
Example: [T32A0RUNA], [T32A1RUNA], [T32A2RUNA] — [T32AxRUNA]
e  The bit range of a register is written like as [m: n].
Example: Bit[3: 0] expresses the range of bit 3 to 0.
e  The configuration value of a register is expressed by either the hexadecimal number or the binary number.
Example: JABCDJ<EFG> = 0x01 (hexadecimal), [XYZn]<VW> = 1 (binary)
e  Word and byte represent the following bit length.
Byte: 8 bits
Half word: 16 bits
Word: 32 bits
Double word: 64 bits
e  Properties of each bit in a register are expressed as follows:
R: Read only
W: Write only
R/W: Read and write are possible.
e  Unless otherwise specified, register access supports only word access.
e  The register defined as "Reserved" must not be rewritten. Moreover, do not use the read value.
e  The value read from the bit having default value of "-" is unknown.
e  When a register containing both of writable bits and read-only bits is written, read-only bits should be written
with their default value, In the cases that default is "-", follow the definition of each register.
e  Reserved bits of the write-only register should be written with their default value. In the cases that default is
"-"_ follow the definition of each register.
e Do not use read-modified-write processing to the register of a definition which is different by writing and

read out.
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Terms and Abbreviations
Some of abbreviations used in this document are as follows:
ADC Analog to Digital Converter
A-PMD2 Advanced Programmable Motor Control Circuit 2
CRC Cyclic Redundancy Check
DMAC Direct Memory Access Controller
DNF Digital Noise Filter
EHOSC External High-speed Oscillator
EI2C I°C Interface Version A
Fm Fast-mode
IHOSC Internal High-speed Oscillator
INT Interrupt
LVD Voltage Detection Circuit
NMI Non-maskable Interrupt
OFD Oscillation Frequency Detector
POR Power-on Reset Circuit
RAMP RAM parity
SCOUT Source Clock Output
SIWDT Clock Selective Watchdog Timer
SMIF Serial Memory Interface
TRGSEL Trigger Selection Circuit
TRM Trimming Circuit
TSPI Serial Peripheral Interface
T32A 32-bit Timer Event Counter
UART Asynchronous Serial Communication Circuit
10 /85 2026-04-24
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1. Block Diagram
Memory
Cortex-M4 processor Code Flash RAM with parity
with FPU (128KB) (32KB) BOOT ROM
(6 KB)
Data Flash
Debug (64KB)
RAMP Communication System Clock control
1ch
(Teh UART LVD PLL
(4to 6 ch)
; SIWDT (1 ch) IHOSC1
Exception EI2C
NvIC (1.2 ch) OFD IHOSC2
TSPI
INT (1A) (2,3 ch) _ EHOSC
Timer
INT (IB) SMIF TRM
(1 ch) T32A (5 ch)
DMAC Analog Motor control CRC calculation
ADC (1 unit) A-PMD2 CRC
TRGSEL (8to 14 ch) (1ch)
DNF Security
PORT SAM
(31 to 51 pin)
DRV
Figure 1.1 Block Diagram of TMPM4V Group(1)
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2. Pin Assignment
2.1. LQFP64
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AINAO7/PET E ; PA5/UT1TXDA/UT1RXD/TRGIN1/E12C1SCL
AINAOG/PE6 ; E PA4/INT04/UT1RXD/UT1TXDA/E12C0SDA/T32A02INBO/T32A020UTA/TDI
AINAO5/PES g X PA3/UT1TXDA/UTIRXD/E12COSCL/T32A02INAQ,/ T32A020UTB/TRST_N
AINAO4/PE4 g E PA2/UT2RXD/UT2TXDA/TSP12RXD/T32A04 INBO,/ T32A04INA1/T32A040UTA/T32A040UTC
AINAO3/PE3 H ? PA1/UT2TXDA/UT2RXD/TSP12TXD/T32A04 INAO,/ T32A04 INB1,/T32A040UTB/ T32A04 INCO
AINAO2/PE2 g X PAO/INT03/UT2CTS_N/UT2RTS_N/TSP12SCK/PMDODBG/SCOUT
AINAO1/PET E E PDO/INT02/TSP12CS0/TSP12CSIN/TMS/SWDIO
AINAOO/PEO ; TM PM4V4 FWUG F PD1/TSP12CS1/TCK/SWCLK
VREFH g ; DVSsC
VREFL 5 Z PD2/INTO1/UTORXD/UTOTXDA/PMDODBG/SM10D3,/ T32A03 INBO/ T32A03 INAT/T32A030UTA/ T32A030UTC
AVDDS E ? PD3/INT00/UTOTXDA/UTORXD,/TSP11CS1/SM10D2/T32A03 INAQ,/ T32A03 INB1,/T32A030UTB/T32A03 INCO
AVSS ; E PD4/UT3RXD/UT3TXDA/T32A01 INBO,/ T32A01 INAT/T32A010UTA/T32A010UTC
TSPIOTXD/UTSTXDA/BOOT_N/PGO g F PD5/UT3TXDA/UT3RXD/T32A01 INAO/T32A01INB1/T32A010UTB/ T32A01 INCO
DVSSD E F PC5/INT15/UT3CTS_N/UT3RTS_N/SMI0D3,/ TRACECLK
T32A030UTC/T32A030UTA/T32A03 INA1/T32A03INBO/ TRGIN2/TSPIORXD,/UT5RXD/ INT12/PG1 H 7 PC4/INT14/UT3RTS_N/UT3CTS_N/SM10D2/PNDODBG
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8888888 3
SggeeRrRe
2 EXE
Sss s s s o
888888 s
S=EER=2RE

3

'TSP10CSO/TSPIOCSIN/INT13/PG3

TRACEDATA1/TSP10SCK/UTSRTS_N/UTSCTS_N/INT20/PG2 = O
p =

'T32A000UTB/
T32A000UTB/EMGO,/OVVO/SMI0CS1_N/TSP11CS1/INT09/PB7
T32A000UTA/T32A00INA1/T32A001NBO/SMI0CLK/TSPI11SCK/UT3TXDA/UT3RXD/PC1

T32A011NCO/T32A010UTB/T32A01INB1,/T32A01INAO/SMI0DO/TSP11TXD/UT2RXD/UT2TXDA/PC2
T32A010UTC/T32A010UTA/T32A01 INAT/T32A01INBO/SMIOD1/TSP11RXD/UT2TXDA/UT2RXD/PC3

T32A00INB1/T32A00INAO/ TRGINO/TSP11CSIN/SMIOCSO_N/TSPI11CS0/UT3RXD/UT3TXDA/PCO

TRACEDATAQ/
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TOSHIBA

TXZ+ Family
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Datasheet

2.2. LQFP48

AINA09/PF1
AINAO3/PE3
AINA02/PE2
AINAO1/PE1
AINA0O/PEO

VREFH

VREFL

AVDD5

AVSS
UT5TXDA/BOOT_N/PGO
DVSSD
T32A030UTC/T32A030UTA/T32A03INA1/T32A03INBO/ TRGIN2/UT5RXD/ INT12/PG

PF2/AINA1O

PF3/AINAT1/INTO8

PF4/AINA12/INTO7

PF5/AINA13/INT11
RESET_N

MODE

REGOUT

DVSSB

DVDD5B

PH1/X2/INT06/EMGO/OVVO

PHO/X1/EHCLKIN/ INTO5,/TDO/SWV

PA6/INT10/UT1RXD/UT1TXDA/E12C1SDA

[36] a5 [ 34] s3] s2[ a1 [30] 20 [28] 27 [26] 25|

[e[s]s]s]e]s]s]=]e]e]=]<]

©)

TMPM4V2FWDUG

24
23
22
2

20
19
18
17
16
15
14
13

~

~
o

a,
(<]
[« |
[« |
B
s

U00/U00,/PBO
V00/X00/PB1

W00,/V00/PB2
X00/Y00/PB3
Y00/00,PB4
200/200/PB5

T32A000UTB/EMGO/OVVO/SMIOCST_N/TSP11CS1/INT09/PB7

DVDD5A

DVSSA

T32A00INB1,/T32A00INAO/ TRGINO/TSPI1CSIN/SMIOCSO_N/TSPI1CS0/UT3RXD/UT3TXDA/PCO

T32A000UTA/T32A001NAT/T32A00 INBO/SMIOCLK/ TSP11SCK/UT3TXDA/UT3RXD/PC

T32A01INCO/T32A010UTB/T32A01 INB1/T32A01 INAO/SMI0DO,/ TSP11TXD/UT2RXD/UT2TXDA/PC2

PA5/UT1TXDA/UT1RXD/TRGINT/E12C1SCL
PA4/INTO4/UTTRXD/UT1TXDA/E12COSDA/T32A02INBO/T32A020UTA/TD1
PA3/UT1TXDA/UT1RXD/E12C0SCL/T32A02INAO,/ T32A020UTB/ TRST_N
PA2/UT2RXD/UT2TXDA/TSP12RXD/T32A04 INBO,/ T32A04I1NA1/T32A040UTA/ T32A040UTC
PA1/UT2TXDA/UT2RXD/TSP12TXD/T32A04INAO/T32A04INB1/T32A040UTB/ T32A04INCO
PAO/INTO3/UT2CTS_N/UT2RTS_N/TSP12SCK/PMDODBG/SCOUT
PDO/INT02/TSP12CS0/TSP12CSIN/TMS/SWD10

PD1/TSP12CS1/TCK/SWCLK

DVSSC
PD2/INTO1/UTORXD,/UTOTXDA/PMDODBG/SM10D3/T32A03 INBO,/ T32A03INA1/T32A030UTA/ T32A030UTC
PD3/INTOO/UTOTXDA/UTORXD/TSP11CS1/SM10D2/T32A03INAO,/ T32A03 INB1/T32A030UTB/T32A03 INCO
PC3/UT2RXD/UT2TXDA/TSPI1RXD/SM10D1/T32A01INBO/T32A01 INAT/T32A010UTA/T32A010UTC
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TOSHIBA

TXZ+ Family
TMPM4V Group(1)
Datasheet

2.3. VQFN438

AINA09/PF1
AINA03/PE3
AINAO2/PE2
AINAO1/PET
AINA0O/PEO

VREFH

VREFL

AVDDS

AVSS
UT5TXDA/B0OT_N/PGO
DVSSD
T32A030UTC/T32A030UTA/T32A03 INAT/T32A03INBO/ TRGIN2/UTSRXD/ INT12/PG1

PHO/X1/EHCLKIN/ INT05,/TDO/SWV

PF5/AINA13/INT11
PH1/X2/INT06/EMGO/OVVO

PF2/AINA10
PF3/AINA11/INTO8
PF4/AINA12/INTO7
RESET_N

MODE

REGOUT

DVSSB

DVDD5B

PA6/INT10/UTTRXD/UT1TXDA/E12C1SDA

P
8
©
&
o
b3
o
8
©
8
©
o
8
s
3
~
3
~
X
¢

TMPM4V2FWQG

@)

~
w
~
@
-
©
©
3

X

s

DVSSA

U00/U00,/PBO

V00/X00/PB1

W00,/V00,/PB2

X00/Y00/PB3

YOO/W00,/PB4

DVDD5A

T32A00INB1/T32A00INAO/ TRGINO/TSP11CSIN/SMIOCSO_N/TSP11CS0/UT3RXD/UT3TXDA/PCO

200/200/PBS

T32A000UTB/EMGO/OVVO/SMI0OCS1_N/TSP11CS1/INT09,/PB7

T32A000UTA/T32A00INA1/T32A00 INBO/SMIOCLK/TSP11SCK/UT3TXDA/UT3RXD/PC1

T32A01INCO/T32A010UTB/T32A01INB1/T32A01INAO/SMIODO/ TSP11TXD/UT2RXD/UT2TXDA/PC2

PA5/UT1TXDA/UT1RXD/TRGIN1/E12C1SCL

PA4/INT04/UTTRXD/UT1TXDA/E12COSDA/T32A02 INBO,/ T32A020UTA/TDI
PA3/UT1TXDA/UT1RXD/E12COSCL/T32A02INAO,/ T32A020UTB/TRST_N
PA2/UT2RXD/UT2TXDA/ TSP12RXD/ T32A04 INBO/ T32A04INA1/T32A040UTA/T32A040UTC
PA1/UT2TXDA/UT2RXD/TSP12TXD/T32A04 INAO,/ T32A04 INB1/T32A040UTB/ T32A04 INCO
PAO/INT03/UT2CTS_N/UT2RTS_N/TSP12SCK/PMDODBG/SCOUT
PDO/INT02/TSP12GS0/TSP12CSIN/TMS/SWD10

PD1/TSP12CS1/TCK/SWCLK

DVSSC

PD2/INTO1/UTORXD,/UTOTXDA/PMDODBG,/SM10D3,/ T32A03INBO, T32A03 INAT/T32A030UTA/ T32A030UTC
PD3/INT00/UTOTXDA/UTORXD/TSP11CS1/SM10D2/T32A03INAO/ T32A031NB1/T32A030UTB/ T32A03INCO
PC3/UT2RXD/UT2TXDA/TSP11RXD/SMI0D1/T32A01INBO/T32A01 INAT/T32A010UTA/T32A010UTC
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2.4. LQFP44

PHO/X1/EHCLKIN/ INT05/TDO/SWV
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|m3| PAS/UTITXDA/UTIRXD/TRGINI

AINAOS/PF1 [ 34] (22| PA4/INTO4/UTIRXD/UT1TXDA/E12C0SDA/T32A02INBO,/T32A020UTA/TDI
AINAO3/PE3 |35 21| PA3/UTITXDA/UT1RXD/E12C0SCL/T32A021NAO/ T32A020UTB/TRST_N
AINAO2/PE2 |36 20 | PA2/UT2RXD/UT2TXDA/TSPI12RXD/T32A041NBO,/ T32A04INA1/T32A040UTA/T32A040UTC
AINAOT/PE1 |37 19| PA1/UT2TXDA/UT2RXD/TSP12TXD/T32A04INAO,/ T32A04INB1/T32A040UTB/ T32A04INCO
AINAOO/PEO | 38 18| PAO/INTO3/UT2CTS_N/UT2RTS_N/TSP12SCK/PMDODBG/SCOUT
VREFH | 39 TMPM4V1FWUG 17| PDO/INTO2/TSP12CSO/TSPI2CSIN/TMS/SWDIO
VREFL |40 16| PD1/TSP12CS1/TCK/SHCLK
AVDD5 | 41 15| DVSSC
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TOSHIBA

TXZ+ Family
TMPM4V Group(1)
Datasheet

3. Pin Description
3.1. Functional Pin Names and Functions

3.1.1. Functional Pins of Peripheral

Table 3.1 Functional Pin Names and Functions
Input
Peripheral function Pin name or Function
Output
Clock control and
operation mode SCOuUT Output Clock output
(CG)
Interrupt control INTX Input External !nterrupt input. o .
(IA/1B) External input pin provides the noise filter (analog/digital).
T32AxINAO Input 16-bit timer A input capture input 0
T32AxINA1 Input 16-bit timer A input capture input 1
T32AxOUTA Output 16-bit timer A output
25:3:;‘;;’“” event T32AxINBO Input 16-bit timer B input capture input 0
(T32A) T32AXINB1 Input 16-bit timer B input capture input 1
T32AxOUTB Output 16-bit timer B output
T32AxINCO Input 32-bit timer input capture input 0
T32AxOUTC Output 32-bit timer output
TSPIXSCK 1/0 Clock input/output
TSPIXRXD Input Data input
Serial peripheral TSPIXTXD Output | Data output
interface - -
(TSPI) TSPIXCSIN Input Chip select input
TSPIXCSO0 Output Chip select output 0
TSPIXCS1 Output Chip select output 1
UTxRXD Input Data input
Asynchronous serial UTXTXDA Output Data output A
communication circuit
(UART) UTxCTS_N Input Transmission possible input
UTxRTS_N Output Transmission request output
I2C interface version A EI2CxSDA I/0 Data input/output
(EI2C) EI2CxSCL 110 Clock input/output
SMIxCLK Output Clock output
SMIxDO 1/0 Data input/output 0
Serial memory SMIxD1 1/0 Data input/output 1
Interface SMIxD2 1/0 Data input/output 2
(SMIF) SMIxD3 110 Data inputioutput 3
SMIXCSO_N Output Chip select 0
SMIXCS1_N Output Chip select 1
EMGx Input Emergency detection input
OVVx Input Overvoltage detection input
UOx Output U-phase output
Advanced VOXx Output V-phase output
ggc:ﬁrrgln;irrcaut?tlezmotor WOx Output W-phase output
(A-PMD2) XOx Output X-phase output
YOx Output Y-phase output
Z0x Output Z-phase output
PMDxDBG Output Debug output for motor control

16 /85
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TXZ+ Family

TMPM4V Group(1)
Datasheet
Input
Peripheral function Pin name or Function
Output
12-bit analog to digital
converter AINAX Input Analog input
(ADC)
Trigger selection circuit . .
(TRGSEL) TRGINX Input External trigger input
Note: "x" means channel number, unit number or interrupt number.
2026-04-24
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TXZ+ Family
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Datasheet
3.1.2. Debug Pins
Table 3.2 Debug Pin Names and Functions
Input
Debug PORT Pin name or Function
Output
TMS Input JTAG test mode selection input
TCK Input JTAG serial clock input
JTAG TDO Output JTAG serial data output
TDI Input JTAG serial data input
TRST_N Input JTAG test reset input
SWDIO 1/0 Serial wire data input/output
SW SWCLK Input Serial wire clock input
SWV Output Serial wire viewer output
TRACECLK Output Trace clock output
TRACE TRACEDATAO Output Trace data output 0
TRACEDATA1 Output Trace data output 1
18 /85 2026-04-24
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3.1.3. Control Pins

Table 3.3 Control Pin Names and Functions

Input
Pin name or Function
Output
X1 Input This pin connects high-speed oscillator.
X2 Output This pin connects high-speed oscillator.
EHCLKIN Input External clock input
BOOT mode control
The BOOT mode control pin is sampled on the rising edge of the
] RESET_N pin input. It is not sampled by internal reset factor.
Control Pin BOOT N Inout If the BOOT mode control pin is "Low" level, the MCU enters
- P single boot mode. If it is "High" level, the MCU enters single chip
mode.
For details of single boot mode, refer to the Reference Manual
"Flash Memory".
RESET_N Input Reset signal
MODE Input This pin must be fixed to "Low" level.

3.1.4. Power Supply Pins

Table 3.4 Power Supply Pin Names and Functions

Power Supply

Pin name Function
Power supply for digital
gggggg g“g:g}; DVDD5A/B supplies the power to the following pins:
PA to PD, PG, PH, PJ, MODE, RESET N
DVSSA (Note2)

DVSSB (Note2)
DVSSC (Note2)
DVSSD (Note?2)

GND for digital

REGOUT (Note3)

This pin connects capacitor for regulator. (Note4)

These pins are the power supply (AVDDS5) for analog and the

AVDD5 reference power (VREFH) for analog.
VREFH AVDDS5 supplies the power to the following pins:
PE, PF
AVSS These pins are the GND (AVSS) for analog and the reference
VREFL GND (VREFL) for analog.

Notel: Apply same voltage to DVDDS5A and DVDDS5B except the case that the pins are not provided.
Note2: Apply same voltage to DVSSA, DVSSB, DVSSC, and DVSSD except the case that the pins are not

provided.

Note3: For REGOUT, do not cause a short circuit with DVDDS5A, DVDDS5B, or DVSSA, DVSSB, DVSSC, or

DVSSD.

Note4: For the capacitor value, refer to the "6.14. Regulator".

19 / 85 2026-04-24
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3.1.5. Capacitors between Power Supply Pins

Notel:

Note2:

Note3:

Note4:

Note5:

Note6:

o o
I
Al
5V
—| Power
Supply
L
GND line for the analog circuit Cs
Power supply line Power supply line for the digital circuit
for the analog circuit - — —
GND line for the digital circuit
L. 1S
T [0
5 & B8
O 0 0
[G) > [a)
w o >
Y o
T VREFH
C4_|_
VREFL
T | AVDDS DVSSC
C4_|_
AVSS
DVSSD fr’:) <
o o
S ¢
O a o
Cs

Figure 3.1 Connection Diagram of Capacitors between Power Supply Pins

Insert a ceramic capacitor (C;) near the output pin of the power supply. The power gradient with C; must
be satisfied Vpon and Vporr in "6.5. Characteristics of Internal Processing at RESET".

Insert the bypass capacitor (Cz, C4:0.01 uF to 0.1 pF) between the power supply and GND near each MCU
power supply pin.

Insert the power supply stabilizing ceramic capacitor (Cs) of the same capacity into the capacitor
connection pin for the internal regulator (REGOUT). The capacitor should be placed near DVSSB pin.
Regarding value of capacitor, refer to "6.14. Regulator".

In order to suppress noise mixing from the power supply for digital to the analog circuit, separate the
power supply line for analog and the power supply line for digital near the power supply output pin.
In order to suppress noise mixing from the peripheral circuit to the analog circuit, when inserting a filter

circuit or pull-up/down resistor to the input/output pin of the analog power supply system, connect the
components that make up these circuits to the power supply line for analog.

In order to suppress high-frequency noise received from the loop circuit by the power supply line, the
GND line, and the capacitor, do not separate the power supply line and the GND line from each other.
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3.2. Functional Pins and Ports Assignment (in pin number order)

Following table shows the pin number for each product and the port assignment which were seen from the
functional pin.

nn

means that it does not have a pin or there is no assignment of a function.

Table 3.5 Signal Connection List (1/6)

Function fﬁ:cmt::::::loir:l i M4va M4v2 M4Vi
hame P name (LQFP64) | (LQFP48/VQFN48) | (LQFP44)
PD2 22 15 14
UART UTORXD PD3 21 14 13
ch0 PD2 22 15 14
UTOTXDA PD3 21 14 13
PA3 29 22 21
PA4 30 23 22
UTTRXD PA5 31 24 23
UART PA6 32 25 -
ch 1 PA3 29 22 21
PA4 30 23 22
UTTTXDA PA5 31 24 23
PA6 32 25 -
PC2 15 12 11
PC3 16 13 12
UT2RXD PA1 27 20 19
PA2 28 21 20
UART PC2 15 12 11
ch 2 PC3 16 13 12
UT2TXDA PA1 27 20 19
PA2 28 21 20
UT2CTS_N PAO 26 19 18
UT2RTS N PAO 26 19 18
PCO 13 10 9
PC1 14 11 10
UT3RXD PD5 19 . -
PD4 20 - -
PCO 13 10 9
UART PC1 14 11 10
ch3 UT3TXDA PD5 19 - -
PD4 20 - -
PC4 17 - -
UT3CTS_N PC5 18 . .
PC4 17 - -
UT3RTS N PC5 18 - .
PA7 33 - -
UT4RXD PU2 34 . -
UART PA7 33 - -
ch4 UT4TXDA PJ2 34 - -
UT4CTS_N PJ1 35 - -
UT4RTS N PJ1 35 - -
UT5RXD PG1 64 48 -
UART UT5TXDA PGO 62 46 -
ch5 UT5CTS N PG2 1 - -
UT5RTS_N PG2 1 - -
21 /85 2026-04-24
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Table 3.6 Signal Connection List (2/6)
Function fﬁ::it:;:::mir; Port M4va Mav2 M4vi
ame P name | (LQFP64) | (LQFP48/VQFN48) | (LQFP44)
EI2C EI2C0SCL PA3 29 22 21
ch 0 EI2COSDA PA4 30 23 22
El2C EI2C1SCL PA5 31 24 -
ch 1 EI2C1SDA PAG 32 25 -
TSPIORXD PG1 64 - -
TSPIOTXD PGO 62 - -
Iﬁ%l TSPIOSCK PG2 1 - -
TSPIOCSIN PG3 2 - -
TSPIOCSO PG3 2 - -
TSPIMRXD PC3 16 13 12
TSPIMTXD PC2 15 12 11
TSPI1SCK PC1 14 11 10
TSPI
ch 1 TSPI1CSIN PCO 13 10 9
TSPI1CS0 PCO 13 10 9
PD3 21 14 13
TSPI1CS1
PB7 10 7 -
TSPI2RXD PA2 28 21 20
TSPI2TXD PA1 27 20 19
TSPI2SCK PAO 26 19 18
E:le TSPI2CSIN PDO 25 18 17
TSPI2CSO PDO 25 18 17
PD1 24 17 16
TSPI2CS1
PJO 36 - -
SMIOCSO_N PCO 13 10 9
SMIOCS1_N PB7 10 7 -
SMIOCLK PC1 14 11 10
SMIODO PC2 15 12 11
SMIF SMIOD1 PC3 16 13 12
chO
PC4 17 - -
SMIOD2
PD3 21 14 13
PC5 18 - -
SMIOD3
PD2 22 15 14
22 /85 2026-04-24
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Table 3.7 Signal Connection List (3/6)
Function fﬁ::it:;:::mir; Port M4va Mav2 Mavi
ame P name (LQFP64) | (LQFP48/VQFN48) | (LQFP44)
PG3 2 - -
T32A00INAO
PCO 13 10 9
PC1 14 11 10
T32A00INA1
PJ1 35 - -
PC1 14 11 10
T32A000UTA
PJ1 35 - -
PC1 14 11 10
T32A T32A00INBO
ch 0 PJ1 35 - -
PG3 2 - -
T32A00INB1
PCO 13 10 9
PG3 2 - -
T32A000UTB
PB7 10 7 -
T32A00INCO PG3 2 - -
T32A000UTC PJ1 35 - -
PC2 15 12 11
T32A01INAO
PD5 19 - -
PC3 16 13 12
T32A01INA1
PD4 20 - -
PC3 16 13 12
T32A010UTA
PD4 20 - -
PC3 16 13 12
T32A01INBO
T32A PD4 20 - -
ch 1 PC2 15 12 11
T32A01INB1
PD5 19 - -
PC2 15 12 11
T32A010UTB
PD5 19 - -
PC2 15 12 11
T32A01INCO
PD5 19 - -
PC3 16 13 12
T32A010UTC
PD4 20 - -
PA3 29 22 21
T32A02INAO
PA7 33 - -
T32A02INA1 PJ2 34 - -
PA4 30 23 22
T32A020UTA
PJ2 34 - -
PA4 30 23 22
T32A T32A02INBO
ch 2 PJ2 34 - -
T32A02INB1 PA7 33 - -
PA3 29 22 21
T32A020UTB
PA7 33 - -
T32A02INCO PA7 33 - -
T32A020UTC PJ2 34 - -
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Table 3.8 Signal Connection List (4/6)
Function fﬁ::it:;:::mir; Port M4va Mav2 M4vi
ame P name | (LQFP64) | (LQFP48/VQFN48) | (LQFP44)
T32A03INAO PD3 21 14 13
PD2 22 15 14
T32A03INA1 PG1 64 48 -
PD2 22 15 14
T32A030UTA 561 51 28 -
T32A PD2 22 15 14
ch 3 T32A03INBO PG 64 8 -
T32A03INB1 PD3 21 14 13
T32A030UTB PD3 21 14 13
T32A03INCO PD3 21 14 13
PD2 22 15 14
T32A030UTC PG 64 48 .
PA1 27 20 19
T32A04INAO PJ0 36 i i
T32A04INA1 PA2 28 21 20
T32A040UTA PA2 28 21 20
T32A04INBO PA2 28 21 20
T32A PA1 27 20 19
ch 4 T32A04INB1 PJ0 36 : n
PA1 27 20 19
T32A040UTB PJ0 36 . N
PA1 27 20 19
T32A04INCO PJ0 36 : -
T32A040UTC PA2 28 21 20
AINA13 PF5 44 33 -
AINA12 PF4 45 34 31
AINA11 PF3 46 35 32
AINA10 PF2 47 36 33
AINAO9 PF1 48 37 34
AINAO8 PFO 49 - -
12-bit ADC AINAO7 PE7 50 - -
unit A AINAO6 PE6 51 - -
AINAOS PES5 52 - -
AINAO4 PE4 53 - -
AINAO3 PE3 54 38 35
AINAO2 PE2 55 39 36
AINAO1 PE1 56 40 37
AINAOO PEO 57 41 38
24 /85 2026-04-24

Rev.1.0



TOSHIBA TXZ+ Family

TMPM4V Group(1)
Datasheet
Table 3.9 Signal Connection List (5/6)

Function fﬁ::it:;::r;ir; Port M4va M4v2 Mavi
ame name | (LQFP64) | (LQFP48/VQFN48) | (LQFP44)
INTOO PD3 21 14 13
INTO1 PD2 22 15 14
INTO2 PDO 25 18 17
INTO3 PAO 26 19 18
INTO4 PA4 30 23 22
INTO5 PHO 37 26 24
INTO6 PH1 38 27 25
INTO7 PF4 45 34 31
INTO8 PF3 46 35 32
INTO9 PB7 10 7 -

INT INT10 PAG 32 25 -
INT11 PF5 44 33 -
INT12 PG1 64 48 -
INT13 PG3 2 - -
INT14 PC4 17 - -
INT15 PC5 18 - -
INT16 PA7 33 - -
INT17 PJ2 34 - -
INT18 PJ1 35 - -
INT19 PJO 36 - -
INT20 PG2 1 - -

PB6 9 - -
EMGO PB7 10 7 -
PH1 38 27 25
PB6 9 - -
)VAYs] PB7 10 7 -
PH1 38 27 25
uoo PBO 3 1 1
Voo PB1 4 2 2
PB2 5 3 3
AFMD2 oo PB2 5 3 3
PB4 7 5 5
00 PB1 4 2 2
PB3 6 4 4
Yoo PB3 6 4 4
PB4 7 5 5
Z00 PB5 8 6 6
PC4 17 - -
PMDODBG PD2 22 15 14
PAO 26 19 18

25 /85 2026-04-24

Rev.1.0



TOSHIBA TXZ+ Family
TMPM4V Group(1)
Datasheet
Table 3.10 Signal Connection List (6/6)
Function fﬁ::it:;::r;ir; Port M4va M4v2 Mavi
ame name | (LQFP64) | (LQFP48/VQFN48) | (LQFP44)
TRGINO PCO 13 10 9
TRGSEL TRGIN1 PA5 31 24 23
TRGIN2 PG1 64 48 -
™S PDO 25 18 17
TCK PD1 24 17 16
TDO PHO 37 26 24
ITAGISW TDI PA4 30 23 22
TRST_N PA3 29 22 21
SWDIO PDO 25 18 17
SWCLK PD1 24 17 16
SWV PHO 37 26 24
TRACECLK PC5 18 - -
TRACE TRACEDATAO PG3 2 - -
TRACEDATA1 PG2 1 - -
X1 PHO 37 26 24
X2 PH1 38 27 25
EHCLKIN PHO 37 26 24
Control pin SCOuUT PAO 26 19 18
BOOT N PGO 62 46 43
RESET_N 43 32 30
MODE 42 31 29
VREFH 58 42 39
VREFL 59 43 40
AVDD5 60 44 41
AVSS 61 45 42
DVDD5A 11 8 7
Su':‘;‘l’;e;in DVDD5B 39 28 26
DVSSA 12 9 8
DVSSB 40 29 27
DVSSC 23 16 15
DVSSD 63 47 44
REGOUT 41 30 28
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3.3. Port List
The symbols of each table of the port have the following meanings.
Combination Function A and B: These are the functions which are assigned without setting
port function registers.
Combination Function 1 to 8: These are the functions which are assigned with setting port
function registers.
Input/Output: Input or/and output of port
Input: Input port
Output: Output port
I/0: Input/Output port
PU/PD: Programmable pull-up or/and pull-down register
PU: Programmable pull-up resistor can be enabled.
PD: Programmable pull-down resistor can be enabled.
OD: Programmable open-drain output
YES: Supported
NO: Not supported
S5V T: 5V-tolerant input
YES: Supported
N/A: Not available
SMT/CMOS: Input gate
SMT: Schmitt trigger input
CMOS: CMOS input
DRYV: Drive capability selection
YES: Supported
NO: Not supported
Under Reset: Port state under reset
Hi-Z: High impedance
PU: Pull-up resistor enabled
PD: Pull-down resistor enabled
After Reset: Port state after reset
Hi-z: High impedance
PU: Pull-up resistor enabled
PD: Pull-down resistor enabled
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Table 3.11 Port List
mava | V| Mav | o o | Combination | Combiat nat inat nat iat] natl inat] ination| Combination [ Input/ | pyy/pp | op | sy 1 [ SMT/ | pRy | Under | After
LQFP64 VQFN48 LQFP44 function A function B function 1 | function 2 | function 3 | function4 | function5 | function6 | function7 | function8 | output - |cmos reset reset
1 - - PG2 INT20 [ uTscTs_N | UTsRTS_N | TsPlosck rracepaTa1| 1o |Pupp|vES | NA | smT [vEs | Hiz | Hiz
2 - - PG3 INT13 TSPIOCSIN | TSPIOCSO [T32A001NA0 | T32A00INB1 [T32A000UTH| T32A00INCO [TRACEDATAD| 110 |PU/PD [ YES | NiA | smT | ves | Hiz | Hiz
3 1 1 PBO uoo uoo o [purp|ves| na | suT [ No | Hiz | Hiz
4 2 2 PB1 X00 Voo o |purp|ves| na [ suT [ No | Hiz | Hiz
5 3 3 PB2 Voo Woo o [purp|ves| na | suT [ No | Hiz | Hiz
6 4 4 PB3 Yoo X00 o |purp|ves| na | suT [ No | Hiz | Hiz
7 5 5 PB4 Woo Yoo o |purp|ves| na | suT [ No | Hiz | Hiz
8 6 6 PBS 700 700 o |purp|ves| na | suT [ No | Hiz | Hiz
9 - - PB6 EMGO owo o |purp|ves| na | suT [ No | Hiz | Hiz
10 7 - PB7 INT09 TSPIICS1 | SMIOCS1_N owo EMGo  |T32a000uTB| 1O [PUPD|YES | NA | sMT [vES| Hiz | Hiz
1 8 7 | bvopsa . . - . . . .
12 9 8 DVSSA - - - - - - -
13 10 9 PCO UT3TXDA | UT3RXD | TsPicso [smiocso N | TspitcsiN| TRGINO [ T32a00iNA0 [ T3200mB1 | 10 |PurD | vES | Nia | smT | ves | Hiz | Hiz
14 1 10 PCA UT3RXD | UT3TXDA | TsPi1sck | smiocLk T32A00INBO | T32400INA1 [T328000UTA| 1O |PUPD | YES | NiA | sMT |YES | Hiz | Hiz
15 12 1 pPC2 UT2TXDA | UT2RXD | TSPHTXD | smiobo  [T32401INA0| T32401INB1 [T328010UTB| T32401INCO | 1O |PUPD [ YES | NiA | smT | ves | Hiz | Hiz
16 13 12 PC3 UT2RXD | UT2TXDA | TSPIRXD | sMioD1 [ T32401INB0 [ T32A01INA1 [T328010UTAT328010UTC| 1O |PUPD|YES | NA | sMT [vES | Hiz | Hiz
17 - - pC4 INT14 | uTarRTS_N | UT3CTS_N SMI0D2 pMpopeG | 1o |Purp|ves| N | swT |ves| Hiz | Hiz
18 - - PCS5 INT15 | uTacTs_N | uTaRTS_N SMI0D3 TRACECLK | 10 [PupD|vES | na | suT [ves| Hiz | Hiz
19 - - PD5 UT3TXDA | UT3RXD T32A01INAO [ T32A01INB1 [T32A010UTE| T32A01INCO o |purp|ves | ves | smT [ No | Hiz | Hiz
20 - - PD4 UT3RXD | UT3TXDA T32A01INBO [ T32A01INA1 [T32A010UTA[T32A010UTC] o |purp|ves | ves | smT [ No | Hiz | Hiz
21 14 13 PD3 INTOO UTOTXDA | UTORXD | TsPicst | smiobz  [T32a03INA0| T32A03INB1 [T324030UTB| T32A03INCO | 110 |PuPD [ YES | NiA | smT | veEs | Hiz | Hiz
2 15 14 PD2 INTO1 UTORXD | UTOTXDA | PMDODBG | SMIOD3 | T32A03INBO [ T32A03INA1 [T328030UTA|T328030uTC| 1O |PUPD | YES | NiA | sMT [vES | Hiz | Hiz
23 16 15 DVSSC . B - : . . :
2 17 16 PD1 TSPI2CS1 tekiswerk | vo  |purp|ves | na | swr | ves| PP, | PP
(Note 2) | (Note 2)
25 18 17 PDO INTO2 TSPI2CSO | TSPI2CSIN TMsiswoio | 1o [Purp | ves | Na | smT | vES (N;liz) (N;gz)
26 19 18 PAO INTO3 [ uT2cTs_N | UT2RTS_N | TSPI2sck PMDODBG | SCOUT o |purp|ves | na | suT [ves| Hiz | Hiz
27 20 19 PA1 UT2TXDA | UT2RXD | TSPI2TXD T32A04INAO | T32A04INB1 [T32A040UTB| T32A04INCO | 10 |PuPD | YES | Nia | smT | ves | Hiz | Hiz
28 21 20 PA2 UT2RXD | UT2TXDA | TsPIzRXD T32A04INBO | T32A04INA1 [T32A040UTA[T328040UTC| WO |PuPD | YES | NiA | smT | vEs | Hiz | Hiz
29 22 21 PA3 UTITXDA | UTIRXD EI2C0SCL | T32A02INA0 |T32A020UTB[ TRST N | 1O |PuD [YES | YES | sMT | NO (N;Le’ 2[PUGE2)
30 23 2 PAd INTO4 UTIRXD | UT1TXDA EI2C0SDA | T32A02INBO [T32A020UTA| DI o |purp|ves | ves | swt | NO (N;Le’ 2 (N;Le’z)
31 24 23 PAS UTITXDA | UTIRXD TRGINT | El2C1SCL o |purp|ves|ves | st [ No | Hiz | Hiz
32 25 - PAG INT10 UTIRXD | UT1TXDA EI2C1SDA o |purp|ves|ves | st [ No | Hiz | Hiz
33 - - PA7 INT16 UT4TXDA | UT4RXD T32A02INA0 | T3202INB1 [T32A020UTB| T32A02INCo | 110 |PurPD | YES | WA | smT | No | Hiz | Hiz
34 - - PJ2 INT17 UT4RXD | UT4TXDA T32A02INBO | T32A02INA1 [T32A020UTA[T328020UTC| WO |PUPD | YES | NiA | smT | No | Hiz | Hiz
35 - - PJ1 INT18 | UTacTs_N | UTaRTS N T32A00INBO | T32A00INA1 [T32A000UTA[T328000UTC| 1O |PUPD|YES | NiA | smT | No | Hiz | Hiz
36 - - PJO INT19 TSPI2CS1 T32A04INAO | T32A04INB1 [T32A040UTB| T32A04INCO | 10 |PuPD | YES | Nia | smT | ves | Hiz | Hiz
37 26 24 PHO X1 EHCLKININTOS] tooswv | o | Po |ves| wa | suT | No (NT{ezs) (N';“'ezs)
38 27 25 PH1 x2 INTOB EMGO owo o | po |ves| na | swr [ No | Hiz | Hiz
39 28 2 | pvopss . . - . ) ) i
40 29 27 DVSSB . . - . ) ) i
41 30 28 | RecouT . . - . ) ) i
2 31 29 MODE mput | PO | - | - | swT | - - -
43 32 30 |RreseTn mput | PU | - | - | swT | - - -
4 33 - PF5 AINA13 INT11 o |purp|ves| na [ suT [ No | Hiz | Hiz
45 34 31 PF4 AINA12 INTO? o |purp|ves| na [ suT [ No | Hiz | Hiz
46 35 32 PF3 AINA11 INTO8 o |purp|ves| na | swut [ No | Hiz | Hiz
a7 36 33 PF2 AINA10 o |purp|ves| na | swut [ No | Hiz | Hiz
48 37 34 PF1 AINAO9 o |purp|ves| na | swut [ No | Hiz | Hiz
49 - - PFO AINAOS o |purp|ves| na | swut [ No | Hiz | Hiz
50 - - PE7 AINAO7 o |purp|ves| na [ suT [ No | Hiz | Hiz
51 - - PES AINAOS o |purp|ves| na [ suT [ No | Hiz | Hiz
52 - - PES AINAOS o |purp|ves| na [ suT [ No | Hiz | Hiz
53 - - PE4 AINAO4 o |purp|ves| na [ suT [ No | Hiz | Hiz
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M4v2 L - - - - - - - - -

Lgé\;é-t \LISE::: Lgé‘éh Binlpame rfunctionA rfunctionB function 1 | function 2 | function 3 | function4 | function5 | function 6 | function 7 function 8 L:‘::n:lt PU/PD| OD |5V_T Cslx(.)ns DRV l::::tr ::f;:;
54 38 35 PE3 AINAO3 o |purp|ves| NA | swt [ No | Hiz | Hiz
55 39 36 PE2 AINAO2 o |purp|ves| nA | swt [ No | Hiz | Hiz
56 40 a7 PE1 AINAO1 o |puro|ves| na | swt [ No | Hiz | Hiz
57 4 38 PEO AINAOO o |puro|ves| na | swt [ No | Hiz | Hiz
58 42 39 VREFH
59 43 40 VREFL
60 44 41 AVDDS5
61 45 42 AVsS
62 46 43 PGO BOOT_N UTSTXDA TSPIOTXD (ﬂg:‘;“f) puPD [ vEs [ na | suT [ vES (NT{EZ” HiZ
63 47 44 DVSSD
64 48 PG1 INT12 UT5RXD TSPIORXD | TRGIN2 |T32A03INBO| T32A03INAT |T32A030UTA|T32A030uUTC| 10 [PUPD|YES | NiA | sMT | vES | Hiz | Hiz

the BOOT N pin can be input.
Note2: The initial value is assigned to the debug pin, and the internal pull-up or pull-down resistor is enabled.

Note3: This pin does not become output until the command is received from the tool.

Notel: During the reset period caused by the reset pin (RESET N), pull-up and input are enabled, and the state of
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4. Functional Description and Operation Description
4.1. Reference Manuals

For more information of built-in functions on TMPM4V Group(1), refer to the Reference Manuals below;
In addition, the following product-specific information is listed in "Product Information," so refer to that as well.

= Base address of peripheral functions

= Signal connection between peripheral functions

*  Product-specific specification for peripheral functions

= Product-specific restriction for peripheral functions

= Register that have specific value for each product

= Register that must be set to specific value for each product

Table 4.1 Reference Manuals for TMPM4V Group(1)

Reference manual IP symbol Category
Clock Control and Operation Mode (TMPM4V Group(1)) CG-M4Vv(1) System
Exception (TMPM4V Group(1)) EXCEPT-M4V(1) System
Input/Output Ports (TMPM4V Group(1)) PORT-M4V(1) System
Product Information (TMPM4V Group(1)) PINFO-M4V(1) System
Trimming Circuit TRM-C Peripheral
Oscillation Frequency Detector OFD-A Peripheral
Voltage Detection Circuit LVD-D2 Peripheral
Digital Noise Filter Circuit DNF-A Peripheral
Debug Interface DEBUG-A Peripheral
DMA Controller DMAC-B Peripheral
Asynchronous Serial Communication Circuit UART-C Peripheral
Serial Peripheral Interface TSPI-E Peripheral
Serial Memory Interface SMIF-D Peripheral
I2C Interface version A EI2C-A2 Peripheral
12-bit Analog to Digital Converter ADC-F Peripheral
Advanced Programmable Motor Control Circuit 2 A-PMD2-A Peripheral
32-bit Timer Event Counter T32A-C Peripheral
Clock Selective Watchdog Timer SIWDT-A Peripheral
Flash Memory FLASH256F-A Peripheral
Security Function SECG2-A Peripheral
Secure Access Memory SAM-A Peripheral
CRC Calculation Circuit CRC-A Peripheral
RAM Parity RAMP-B Peripheral

2026-04-24
Rev.1.0
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4.2. Processor Core

The TMPM4V Group(1) incorporates a high-performance 32-bit processor core (Cortex-M4 processor with FPU).
For the operation of the processor core, refer to the "Arm Cortex-M4 Processor Technical Reference Manual".
This section explains the product-specific information.

4.2.1. Core Information

The Cortex-M4 processor with FPU revision used in the TMPM4V Group(1) is shown as below:

Table 4.2 Core Revision

Group name Core revision

TMPM4V Group(1) rOp1

4.2.2. Configurable Options

In the Cortex-M4 processor with FPU, some blocks can be selected to implement. The following table shows the
configurations of the TMPM4V Group(1).

Table 4.3 Configurable Options and Their Implementations

Configurable option Implementation
FWB Literql comparator: 2-
Instruction comparator: 6
DWT Comparator: 4
ITM Available
MPU Available
ETM Available
AHB-AP Available
AHB tr.ace macro cell Not available
interface
TPIU Available
WIC Not available
Debug port JTAG/Serial wire
Bit band Available
Sequential control of AHB Not available
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4.3. Clock Control and Operating Mode (CG)

The clock control and operating mode (CG) selects a clock gear ratio and the prescaler clock, or warm-up time of
the oscillator.

There are NORMAL mode and low-power consumption mode as operating modes. Power consumption can be
decreased by operating mode transition for use purposes.

The outline of the clock/mode control circuit is as follows:

e Internal high-speed oscillator IHOSC1): 10MHz
e Sclectable from the external high-speed oscillator (EHOSC) or internal high-speed oscillator (IHOSC1).

e  Clock multiplication circuit (PLL):
For system clock, capable of 80MHz output by changing the multiplication ratio according to fosc.

e Clock gear:
The high-speed clock can be divided by 1, 2, 4, 8, or 16 and used as the system clock (fsys).

e Low-power consumption mode:

IDLE mode: Only CPU is stopped. The operation of each peripheral circuit can be enabled or disabled.
STOP1 mode: All the internal circuits including the internal high-speed oscillator are brought to a stop.
STOP2 mode: Some functions are retained and the internal power supply is shut down.

4.4. Flash Memory
The flash memory is organized as follows:

— Page: 128B
— Block: 8KB
—  Area: 128KB (maximum)

Writing is done in page units.
Erasing is done in blocks, areas, or the entire chip.
Writing/erasing can be prohibited in block units. (Flash protect function)

There are two areas, area 0 and 1. 128KB of area 0 is used as code flash, 64KB of area 1 is used as data flash.

It is possible to rewrite one area while rewriting another area. (Dual mode)
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4.5. Oscillator

External high-speed oscillator (EHOSC): Pins of EHOSC are connected crystal resonator or ceramic
resonator. Use as clock source for system clock (fsys).

Internal high-speed oscillator 1 (IHOSC1):  The oscillation frequency is I0MHz. Use as clock source for system
clock (fsys).

Internal high-speed oscillator 2 (IHOSC2):  The oscillation frequency is 10MHz. Use as the reference clock of
OFD and clock source of SIWDT.

4.6. Trimming Circuit (TRM)

The trimming circuit (TRM) can adjust oscillation frequency of the internal high-speed oscillator 1 (IHOSC1).

4.7. Oscillation Frequency Detector (OFD)

The oscillation frequency detector (OFD) can detect an abnormal system clock. The external high-speed clock
(fenosc) or high-speed clock (fc) can be selected as the target of detection.

The selected clock is measured by the internal high-speed oscillator 2 (IHOSC2) which is used as the reference
clock of OFD. If the clock frequency of fenosc or fc is out of the specified range, a reset signal occurs.

The upper limit and lower limit of detection frequency ranges can be specified respectively.

4.8. Voltage Detection Circuit (LVD)

The voltage detection circuit (LVD) detects whether a power-supply voltage is lower or higher than the preset
voltage. When a lower or higher voltage than the preset voltage is detected, the LVD generates an interrupt request
or internal reset signal.

Setting voltage can be selected from eight voltages. The LVD is set to enable from resetting when the power
supply is turned on.

4.9. Digital Noise Filter Circuit (DNF)

The digital noise filter circuit (DNF) can eliminate the noise of signal from an external interrupt input pin. The
high and low noise from an external interrupt signal INTx is eliminated.

4.10. Debug Interface (DEBUG)

The serial wire debug ports (SWCLK and SWDIO) and the JTAG debug ports (TDI, TDO, TMS, TCK, and
TRST_N) use for the interface for connecting debug tool. These pins are connected with the debug tool and used
for the program development. And also the trace clock (TRACECLK), trace outputs (TRACEDATAQO, 1) are used
to reduce the debug process.
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4.11. DMA Controller (DMAC)

The DMA controller (DMAC) is the peripheral function to move the data between peripheral function and the
memory, or between memories. These operations are performed separately from the CPU control; thus, the CPU
load can be greatly reduced by using the DMA.

TMPM4V Group(1) products have one unit of DMAC. One DMAC has the DMA requests of the 32 channels.

4.12. Asynchronous Serial Communication Circuit (UART)

The asynchronous serial communication circuit (UART) is asynchronous serial communication function. It can
select the data length of 7, 8 or 9 bits, use or not use parity bit, and a STOP bit length of 1 or 2 bits. Moreover,
selection of the MSB first/LSB first, data signal polarity can be performed and pin exchanged of
UTxTXDA/UTxRXD can be performed by a port setting.

The FIFO buffer supports data communication on 9 bits x 8 stages at transmission; and on 9 bits x 8 stages at
reception.

4.13. Serial Peripheral Interface (TSPI)

The serial peripheral interface (TSPI) on TMPM4V Group(1) products supports SPI mode which uses a CS (Chip
Select) signal and SIO mode which does not use a CS signal at communications. It performs the serial
communication with other device at high speed.

It can change the data length from 7 bits with a parity bit to 32 bits without a parity bit on a per bit basis

The TSPI has the reception and transmission 16-bit FIFO on 8 stages. The TSPI on TMPM4V Group(1) products
supports the controller device operation and target device operation.

The TSPI can use the frame mode (frame length: 8 to 32 bits) or sector mode (sector length: 2 to 4 sectors and
frame length: 8 to 128 bits).

4.14. Serial Memory Interface (SMIF)

SMIF is an interface for connecting to devices (SPI Flash and others) with serial I/O or multiple I/O
communication interface devices. Up to two serial memories can be connected per channel. The access method
supports direct access and indirect access. For communication mode between SMIF and serial memory, read /
write is supported for STR-SPI (Standard SPI compatible), STR-Dual (direct access only), STR-DPI (direct access
only), STR-Quad, STR-QPI.

4.15. I°C Interface Version A (EI2C)

The I?C Interface version A (EI2C) is compatible with two-wire bidirectional serial communications of I>)C
interface between the controller and target devices. The EI2C supports the multi-controller bus which two or more
controller devices on the same bus in.

And also, it supports standard-mode (transfer speed: up to 100kHz), fast-mode (transfer speed: up to 400kHz), and
fast-mode Plus (transfer speed: up to IMHz) . Its addressing mode supports 7-bit and 10-bit addressing.
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4.16. 12-bit Analog to Digital Converter (ADC)

The 12-bit analog to digital converter (ADC) is a successive-approximation analog-to-digital converter. The
combination of conversion result register and analog input can be programmed for each AD conversion start
factor.

The AD conversion start factor is selected from a software or the peripheral functions (trigger output of A-PMD,
timer/event counter output, or port input).

The monitor function is available and it can generate an interrupt request when the compare conditions are
matched.

The ADC incorporates a selector to connect VREFH/VREFL with reference power supply. Controlling by
software can support self-diagnosis function.

4.17. Advanced Programmable Motor Control Circuit 2 (A-PMD2)

The advanced programmable motor control circuit 2 (A-PMD?2) controls the brushless DC motors easily. It
incorporates the pulse modulation circuit and dead-time circuit, and easily generates waveforms for motor control
by coordinating with the 3-phase complementary PWM and ADC.

It also provides the over-voltage detection input and abnormal detection input to support safety measures.
Furthermore, it can provide the 3-phase interleaved PFC control for power factor improvement.

4.18. 32-bit Timer Event Counter (T32A)

The 32-bit timer event counter (T32A) is a timer event counter that can operate as a 32-bit timer or two 16-bit
timers. The option to select whether T32A operates as a 32-bit timer or a 16-bit timer is available. When the T32A
operates as 32-bit timer, the T32A operates as timer C incorporating a 32-bit counter. When the T32A operates as
16-bit timer, the T32A operates as timer A and B incorporating a 16-bit counter.

The T32A has various functions such as an interval timer, event counter, input capture, 2-phase pulse count, PPG
output, synchronous start, and trigger start and stop.

4.19. Clock Selective Watchdog Timer (SIWDT)

The clock selective watchdog timer (SIWDT) is a peripheral function that detects an overflow of the counter and
generates an interrupt request or reset signal. This state occurs when a counter cannot be cleared within the preset
detection time because the CPU executes mal function (a runaway) caused by a noise or others.

The count clock for the counter can be selected from three clocks: system clock (fsys) of 4 division, internal
high-speed oscillation clock 1 (finosc1), or internal high-speed oscillation clock 2 (fiosc2).

It also provides the count-clear window function that can clear the binary counter only for the specified period.

Moreover, change of a register can be prohibited by setting to protected mode until the MCU is reset. (the counter
can be cleared in the protection mode.)
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4.20. Secure Access Memory (SAM)

The secure access memory (SAM) monitors flash and RAM access from bus manager.
It has three states, and it can set the accessible areas for each state.

4.21. CRC Calculation Circuit (CRC)

The TMPM4V Group(1) products incorporate the hardware calculation circuit for CRC32 and CRC16.
It can be used for detecting errors by processing a memory and communication data.

4.22. RAM Parity (RAMP)

The RAM parity (RAMP) generates an even parity for one byte data at the timing of writing data to RAM and
stores it to RAM at same time. The RAMP checks that the total number of 1s in the data and parity bit is even
when the CPU read data in RAM. When parity errors is detected, the RAM parity interrupt occurs.

The error status and address which the error generated in can be monitored.
A parity error can be is detected in real time, since parity generating/checking is performed by the hardware.
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4.23. Measures for Security Risk

TMPM4V Group(1) has five security risk measures to protect internal data, product controls, and other assets. The
assumed access paths and protection targets are shown for each operation mode.

For more information, refer to the reference manual “Security Function”.

4.23.1. Configuration

Figure 4.1 outlines the relationship between the functions in the product and the security functions.
Specifications for the Flash Writer Mode and the TOSHIBA Test Mode are not disclosed.
NBDIF is not implemented in some products.

JTAG 7Y
Debu SW ] -once 17! 125!
X Ig «——>[1H CPRO+ CPU (¢ SAM > 1« SAM > DMAC
00 - Tt Tt
"""" 1
! ] s RAM
'.:laSh <—>[]—-'CPRO"»—:.-F-LAS-H-:4 > e » NBDIF (— CPRO —{l«——>| monitor
writer tool L —-—4|u Password }| L-—=4 tool
e eee= [
NRFP
RAM |« > |« » UART ———{1«—> PC
ROM |« Operation mode
control "TEON 2 Ic\:/loon?reol
L LICON

Figure 4.1 Measures for Security Risk

4.23.2. Outline

(1) Chip Protect (CPRO)
The Chip Protect prohibits communication with debug tools and RAM monitor tools. It also prohibits flash

writer tools from reading and writing to flash memory. If the Secure Access Memory is also enabled, the
Flash Writer Mode is prohibited.

Table 4.1 Access Paths and Protection Targets (1)

Operation mode Access path Protected object
Single Chip Mode CPU
Single Boot Mode JTAG/SW/NBDIF FLASH/ROM/RAM
Flash Writer Mode Flash writer FLASH
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(2) Password in RAM Transfer Command
The Single Boot Mode is operated by sending a command via UART communication.
The RAM transfer command is authenticated by the password.

Table 4.2 Access Paths and Protection Targets (2)

Operation mode Access path Protected object
Single Boot Mode UART (F:LPAJSH/ROM/RAM

(3) Non-releasable Flash Protect (NRFP)

The Non-releasable Flash Protect prohibits writing and erasing of the specified area of the Flash memory.
Combined use of the Lock setting will prevent the user from releasing the Non-releasable Flash Protection.

The Single Boot Mode and the Flash Writer Mode are not started when the Non-releasable Flash Protect is
enabled.

Table 4.3 Access Paths and Protection Targets (3)

Operation mode Access path Protected object

JTAG/SW
Internal bus

Single Chip Mode FLASH

(4) Secure Access Memory (SAM)

The Secure Access Memory controls the access (read, write, and execute) from the bus manager to specified
areas of the Flash memory and RAM. Combined use of the Lock setting will prevent the user from releasing
the Secure Access Memory.

The Single Boot Mode is not started when the Secure Access Memory is enabled.

Table 4.4 Access Paths and Protection Targets (4)

Operation mode Access path Protected object
Single Chip Mode Internal bus FLASH/RAM

(5) TOSHIBA Test Mode Control (TCON)
The TOSHIBA Test Mode Control prohibits the start of our test mode.
The Flash Writer Mode is not started when the TOSHIBA Test Mode Control is enabled.

Table 4.5 Access Paths and Protection Targets (5)

Operation mode Access path Protected object
. CPU
TOSHIBA Test Mode Not disclosed FLASH/ROM/RAM

4.23.3. Disclaimer

Refer to "RESTRICTIONS ON PRODUCT USE" at the end of this manual.
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5. Equivalent Circuit
Basically, the gate symbols written are the same as those used for the standard CMOS logic IC “74HCXX? series.
The input protection resistor ranges from several tens of Q to several hundred Q.

For details on the drive capability selection function, refer to "I/O Ports" in the reference manual.

Note: The resistor without the symbol in the figure shows input protection resistor.

5.1. Port
Programmable pull-up or/and pull-down resistor supported, programable open-drain output supported,
analog input supported, and schmitt trigger input
Analog input <
-
Output data
Open drain enable M
> =P
Output enable >
77
Schmitt trigger
PEO to PE7 input
PFO to PF2 Input data T N /0
P [ port
Input enable $
-
Pull-up resistor enable {>°—\
J
e T
|._ R(Pww)
Pull-down resistor enable
177
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Programmable pull-up or/and pull-down resistor supported, programable open-drain output supported,
analog input supported, external interrupt input, and schmitt trigger input

Analog input <

Output data

Open drain enable

AD_\E P-ch

Pull-up resistor enable

>—

Pull-down resistor enable

Drive capability can be selected for PA1, PA2, PCO to PC3, and PD1.

AD_,E N-ch
Output enable >
177
Schmitt trigger
input
PF3 to PF5 Input data T — /O
External interrupt input D port
Input enable %
-
Pull-up resistor enable {>°—\
J
—
|._ R(Pww)
Pull-down resistor enable
177
Programmable pull-up or/and pull-down resistor supported, programable open-drain output supported, and
schmitt trigger input
-
Output data
Open drain enable M
AD_IE N-ch
Output enable >
177
PA1, PA2, i(:)rlrtnitt trigger
PBO to PB6 —
; 1/0
PCO to PC3, Input data T port
PD1 Input enable

o

R(Pxw)
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Programmable pull-up or/and pull-down resistor supported, programable open-drain output supported,
external interrupt input, and schmitt trigger input
-
Output data
B_ P-ch
Open drain enable M
> =P
Output enable | >
PAO, PA7, 77
PB7, Schmitt trigger
PC4, PC5, Inout dat. input 1o
nput data
PDO, PD2, External interrupt input .l ‘ port
PD3,
PG1 to PG3, Input enable
PJO to PJ2
Pull-up resistor enable D—\j
R(Pxn)
Pull-down resistor enable |i
Drive capability can be selected for PAO, PB7, PC4, PC5, PDO, PD2, PD3, PG1 to PG3, and PJO.
5V tolerant input supported, programmable pull-up or/and pull-down resistor supported, programable
lopen-drain output supported, and schmitt trigger input
Output data
P-ch
Open drain enable
_D_, N-ch
Output enable >
Schmitt trigger
PA3, PA5 input 110
PD4, PD5 Input data fig B port
5V tolerant
Input enable input
Pull-up resistor enable Dv—\j
| R(Pkw)
Pull-down resistor enable i
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5V tolerant input supported, programmable pull-up or/and pull-down resistor supported, programable
open-drain output supported, external interrupt input, and schmitt trigger input
Output data
P-ch
Open drain enable
_D_, N-ch
Output enable >
Schmitt trigger
input 110
PA4, PA6 Input data y T — port
External interrupt input 5V tolerant
Input enable input
Pull-up resistor enable {>°_\j
| R(Pkw)
Pull-down resistor enable
Programmable pull-down resistor supported, oscillation circuit, and schmitt trigger input
Oscillation circuit
_e_
Output data
—D_\E'_ P-ch
Open drain enable
N-ch
Output enable
e
Schmitt trigger
PHO, PH1 iirg e
’ Input dat q |
nput data $ D port
Input enable
- g R
Pull-down resister enable 1
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PG0/BOOT_N

schmitt trigger input

Programmable pull-up or/and pull-down resistor supported, programable open-drain output supported, and

-

Output data

Open drain enable

AD_\E P-ch
AD_,E N-ch

Output enable

Input data
BOOT input

BOOT input enable

Y

177
Schmitt trigger
input
1 | |

Pull-up resistor enable

R(Pxn)

Pull-down resistor enable

g
i

Drive capability can be selected for PGO,

1/0
port

5.2. Power Supply Pin for Analog

VREFH
VREFL

AVDD5

=
2

>

o |Ladder
& |resistor
o

=

[

Yo

AVDD5 AVSS

Note: SW: ON/OFF Switch Circuit
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5.3. Control Pins

Mode Pin must be connected to GND.
Schmitt trigger
input
MODE <ot} — [ ] input
Pull down
(Pxn)
Schmitt trigger Pull up
input (RrsT)
RESET N «—<}—od—— ] [ ]input
5.4. Clock Control Pins
High-speed oscillator
enable
— é [ ]x2
EHOSC «— | High-speed -
oscillation circuit
X1, X2 g
— X1/
— $ D EHCLKIN

EHCLKIN < <] \_'_‘J_Er L J
External clock input enable

([CGOSCCR]<EOSCEN>=10)
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6. Electrical Characteristics
DVDDS is a generic name for DVDDSA and DVDDS5B.
DVSS is a generic name for DVSSA, DVSSB, DVSSC and DVSSD.
6.1. Absolute Maximum Ratings
Table 6.1 Absolute Maximum Ratings
Parameter Symbol Rating Unit
DVDD5 -0.3t06.0
Power supply voltage
AVDD5 -0.3t06.0
PAO to PA2, PA7,
PBO0 to PB7, PCO to PC5,
PDO to PD3, PG1 to PG3, Ving -0.3 to DVDD5+0.3 (<6.0V) (Note2) Y%
PHO, PH1, PJO to PJ2,
Input voltage MODE, RESET_N, BOOT N
PEO to PE7, PFO to PF5 Vinz -0.3 to AVDD5+0.3 (<6.0V) (Note2)
PA3 to PA6, PD4, PD5 ViN3 -0.3t06.0
Per pin
PAO to PA2, PA7,
PBO0 to PB7, PCO to PCS5, | 5
PDO to PD3, PEO to PE7, o
Low level output | pFQ to PF5, PGO to PG3,
current PHO, PH1, PJO to PJ2
Per pin
PA3 to PA6, PD4, PD5 loL 12
Total of all pins ZloL 50
- mA
Per pin
PAO to PA2, PA7,
PBO to PB7, PCO to PC5, | 5
, PDO to PD3, PEO to PE7, OH
High level output | pFQ to PF5, PGO to PG3,
current PHO, PH1, PJO to PJ2
Per pin | 5
PA3 to PA6, PD4, PD5 onz
Total of all pins ZloH -50
Soldering temperature TsoLDER 260
Storage temperature Tste -55t0 125 oc
Operating temperature Torr -40 to 105
Junction temperature (Note3) Tj -40 to 125

Notel: Absolute maximum ratings are limiting values of operating and environmental conditions which should
not be exceeded under the worst possible conditions. The equipment manufacturer should design so that
no Absolute maximum rating value is exceeded with respect to current, voltage, power consumption,
temperature, etc. Exposure to conditions beyond those listed above may cause permanent damage to the
device or affect device reliability, which could increase potential risks of personal injury due to IC blow

up and/or burning.
Note2: Apply the same voltage to DVDDS5 and AVDDS5 from power-on to power-off.
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Note3: The calculation formula for the maximum junction temperature (Tj) is shown below.

Tj (Max) = Topr (Max) + PD (Max) x 6ja

Refer to Table 6.2 for 6ja (thermal resistance of the package (°C/W)).
The calculation formula for maximum power dissipation (PD (Max)) is shown below.

PD (Max) = Vpp X Ipp (Max) + X (IOL X VOL) + X ((VDD - VOH) X IOH)

Ior: "Low" level output current
Ion: "High" level output current
Vou: "Low" level output voltage
Von: "High" level output voltage

Ipp (Max) is the current consumed by internal circuits excluding port. Refer to "6.3. DC Electrical
Characteristics (2/2)".

Table 6.3 shows the current consumption per channel or unit for certain functions. These values are
specified by design. Use these values as a reference for current consumption considerations.

Table 6.2 Thermal Resistance of Package

Parameter Symbol Package Board condition Value | Unit
JESD51-2, JESD51-3 compliant (1s) 55.2
P-LQFP64-1010-0.50-003
JESD51-2, JESD51-7 compliant (2s-2p) 34.3
JESD51-2, JESD51-3 compliant (1s) 61.0
P-LQFP48-0707-0.50-002
Thermal resistance ia JESD51-2, JESD51-7 compliant (2s-2p) 38.3 .
of package JESD51-2, JESD51-5, JESD51-3 compliant (1s) 67.2

P-VQFN48-0707-0.50-006
JESD51-2, JESD51-5, JESD51-7 compliant (2s-2p)| 26.8

JESD51-2, JESD51-3 compliant (1s) 57.7
JESD51-2, JESD51-7 compliant (2s-2p) 38.1

P-LQFP44-1010-0.80-003

Table 6.3 Current Consumption Per Channel/Unit
Ta=-40to 105°C

Parameter Condition Min Typ. Max Unit
3.6V < DVDD5 = AVDD5 < 5.5V ] ] a8
ADC fsys = ADCLK = 80MHz, SCLK = 40MHz ’
2.7V < DVDD5 = AVDDS5 < 3.6V ) ) 37
fsys = ADCLK = 80MHz, SCLK = 40MHz )
SMIF - - 1.2 mA
TSPI 2.7V < DVDD5 = AVDD5 < 5.5V - - 0.7
UART fsyS =®T0 = 80MHz _ _ 0.5
T32A - - 0.8
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6.2. DC Electrical Characteristics (1/2)

3.6V <DVDDS5 = AVDDS <5.5V
DVSS =AVSS =0V

Ta =-40 to 105°C

Parameter Symbol Conditions Min Typ. Max Unit
Power -
supply | DVDD5, AVDD5 VDD ]‘:gsg B 3.6 ; 55 v
voltage Y
PAO to PA2, PA7,
PBO to PB7, PCO to PC5,
PDO to PD3, PG1 to PG3, ViL1 DVDD5x%0.25
:'nog’:’ﬂ'eve' PHO, PH1, PJO to PJ2, ] 03 ] v
voltage MODE, RESET N, BOOT N ’
PEO to PE7, PFO to PF5 ViL2 AVDD5x%0.25
PA3 to PA6, PD4, PD5 Vi3 DVDD5x%0.25
PAO to PA2, PA7,
PBO to PB7, PCO to PC5,
High level PDO to PD3, PG1 to PG3, ViH1 DVDD5x0.75 DVvDD5+0.3
Input PHO, PH1, PJO to PJ2, ) ) v
voltage MODE, RESET N, BOOT N
PEO to PE7, PFO to PF5 ViH2 AVDD5x%0.75 AVDD5+0.3
PA3 to PA6, PD4, PD5 Vi3 DVDD5x0.75 5.8
1mA setting
VoLt DVDD5 = 4.5V - - 04
loL = 0.8mA
2mA setting
PAO to PA2, PB7, VoL2 :DVE:)E1)56r=n4A.5V - - 0.4
PCO to PC5, PDO to PD3, 30;1 A setting
PGOto PG3, PJO Vois |DVDD5 = 4.5V - - 04
Low level —
loL =2.4mA
output 2mA setti \%
voltage mA setting
Vos |DVDD5 =4.5V - - 0.4
loL = 3.2mA
PA7, PBO to PB6, PHO, PH1, V. DVDD5 = 4.5V ) } 0.4
PJ1, PJ2 %% loL = 1.6mA '
AVDDS5 = 4.5V
PEO to PE7, PFO to PF5 VoLs loL = 1.6mA - - 0.4
PA3 to PA6, PD4, PD5 Vor |AVDDS = 4.5V - - 1.0
loL = 8mA
1mA setting
VoH1 DVDD5 = 4.5V DVDD5-0.4 - -
lon = -0.7mA
2mA setting
PAO to PA2, PB7, Vorz ::)VI:=)I:_)15 ;n:‘r:V DVDD5-0.4 - -
PCO to PC5, PDO to PD3, oH -2
PGO to PG3, PJO 3mA sefting
High level ’ Vons |DVDD5 =4.5V DVDD5-0.4 - -
output lon = -2.4mA Y,
voltage 4mA setting
Vora DVDD5 = 4.5V DVDD5-0.4 - -
lon = -3.2mA
PA3 to PA7, PBO to PB6, _
PD4, PD5, PHO, PH1, VoHs ::)VE_)E_)15 gr::v DVDD5-0.4 - -
PJ1, PJ2 o=
PEO to PE7, PFO to PF5 VoHe AVEEDS =4.5V AVDD5-0.4 - -
lon = -1.5mA
Note: Apply same voltage to DVDDS5 and AVDDS.
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3.6V <DVDDS5 = AVDDS5 <5.5V
DVSS =AVSS =0V
Ta =-40 to 105°C

Parameter Symbol Conditions Min Typ. Max Unit
0.0V <VIN = DVDD5
Leak current L 0.0V < VIN < AVDD5 -5 +0.05 5 MA
Schmitt trigger Input width V1H DVDDS = AVDD5 = 5.0V 0.3 0.6 - V
Reset pull-up resistor RRrsT - 30 50 150
Programmable pull-up/pull-down P Pull-up 30 50 150 kQ
. KH
resistor Pull-down 30 50 150
Pin capacity (except power supply pin) Cio fc = 1IMHz - - 10 pF
Per pin
PAO to PA2, PA7,
PBO to PB7, PCO to PC5, _ _ 2
PDO to PD3, PEO to PE7, ot |DVDDS = AVDDS = 5.0V ) i (Note3)
PFO0 to PF5, PGO to PG3,
PHO, PH1, PJO to PJ2
Low level |Per pin _ 8
output PA3 to PA6, PD4, PD5 loz | DVDD5 =5.0V - - (Note3) | mA
current Total of
PAO to PA7, PBO to PB7, 35
PCO0 to PC5, PDO to PD5, Zlov1 DVDDS5 = 5.0V - - (Note4)
PGO to PG3, PHO, PH1,
PJO to PJ2
Total of _ 35
PEO to PE7, PFOto PF5 | 22 |AVPDS=5.0V - - (Note4)
. _ _ 2
Per pin lon DVDD5 = AVDD5 = 5.0V (Note3) - -
Total of
High level |PAO to PA7, PBO to PB7, 35
output PCO0 to PC5, PDO to PD5, 2lons |DVDD5 = 5.0V (Note4) - - mA
current PGO to PG3, PHO, PH1,
PJ0 to PJ2
Total of _ -35
PEO to PE7, PFOto PF5 | >'on2 |AVDD5=5.0V (Note4) - -
Notel: Typ. value is in Ta =25 °C, DVDD5 = AVDDS5 = 5.0V, unless otherwise noted.
Note2: Apply same voltage toDVDDS5 and AVDDS.
Note3: The sum of the pin currents in each group should not exceed the total current of each group.
Note4: The sum of each group current should not exceed the absolute maximum rating.
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2.7V <DVDDS5 = AVDDS5 <3.6V
DVSS =AVSS =0V
Ta =-40 to 105°C

Parameter Symbol Conditions Min Typ. Max Unit
Power
fosc = 6 to 24MHz
supply DVDD5, AVDD5 VDD - 2.7 - 3.6 v
voltage fsys = 1 to 80MHz
PAO to PA2, PA7,
PBO to PB7, PCO to PC5,
PDO to PD3, PG1 to PG3, Vi - DVDD5x%0.25
:‘nO‘;’:’Jt'e"e' PHO, PH1, PJO to PJ2, 03 ) v
voltage MODE, RESET N, BOOT N )
PEO to PE7, PFO to PF5 ViL2 - AVDD5x%0.25
PA3 to PAG, PD4, PD5 Vi3 - DVDD5x%0.25
PAO to PA2, PA7,
PBO to PB7, PCO to PC5,
High level PDO to PD3, PG1 to PG3, ViH1 - DVDD5x0.75 DVvDD5+0.3
Input PHO, PH1, PJO to PJ2, ) v
voltage MODE, RESET N, BOOT N
PEO to PE7, PFO to PF5 ViH2 - AVDD5x%0.75 AVDD5+0.3
PA3 to PA6G, PD4, PD5 Vi3 - DVDD5x0.75 5.8
1mA setting
VoLt DVDDS5 = 2.7V - - 04
lo=0.4 mA
2mA setting
PAO to PA2, PB7, Vo2 PYEE())Sg:mZA?V - - 0.4
PCO to PC5, PDO to PD3, 3°m A setiing
PGOto PG3, PJO Vois |DVDD5 = 2.7V - - 0.4
Low level loL = 1.5 mA
oulttp ut 4mA setting v
voltage Vos |DVDD5 =27V - - 0.4
lo.=2.1mA
PA7, PBO to PB6, PHO, PH1, V. DVDDS5 = 2.7V ) ) 04
PJ1, PJ2 %% 1oL = 0.9 mA :
PEO to PE7, PFO to PF5 Vous Q\L/E%E’g:mziv - - 0.4
PA3 to PAG, PD4, PD5 VoLz BYE%%szA?V - - 1.0
1mA setting
VoH1 DVDDS5 = 2.7V DVDD5-0.4 - -
lon =-0.4 mA
2mA setting
PAO to PA2, PB7, Vo2 E)\H/I;)I?g ; riZV DVDD5-0.4 - -
PCO to PC5, PDO to PD3, 3mA se.tting
High level PGO to PG3, PJO Vons |DVDD5 = 2.7V DVDD5-0.4 - -
output lon =-1.5 mA Y,
voltage 4mA setting
Vora DVDD5 = 2.7V DVDD5-0.4 - -
lon =-2.1 mA
PA3 to PA7, PBO to PB6, _
PD4, PD5, PHO, PH1, PJ1, Vons PV??S 5 ri;v DVDD5-0.4 - -
PJ2 OH = .
PEO to PE7, PFO to PF5 Vors E)XE?S ° ﬁ{ZV DVDD5-0.4 - -
Note: Apply same voltage toDVDDS5 and AVDDS.
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2.7V <DVDDS5 = AVDDS5 <3.6V
DVSS =AVSS =0V
Ta =-40 to 105°C

Parameter Symbol Conditions Min Typ. Max Unit
0.0V < VIN < DVDD5
Leak current L 0.0V < VIN < AVDD5 -5 +0.05 5 MA
Schmitt trigger Input width V1H DVDDS5 = AVDD5 = 3.0V 0.2 0.4 - V
Reset pull-up resistor RRrsT - 30 50 150
Programmable pull-up/pull-down P Pull-up 30 50 150 kQ
. KH
resistor Pull-down 30 50 150
Pin capacity (except power supply pin) Cio fc = 1MHz - - 10 pF
Per pin
PAO to PA2, PA7,
PBO to PB7, PCO to PC5, _ _ 2
PDO to PD3, PEO to PE7, lort | DVDDS = AVDDS = 3.3V i i (Note3)
PFO to PF5, PGO to PG3,
PHO, PH1, PJO to PJ2
Low level |Per pin _ 8
output PA3 to PA6, PD4, PD5 loz | DVDDS = 3.3V - - (Note3) | mA
current Total of
PAO to PA7, PBO to PB7, 35
PCO to PC5, PDO to PD5, >lo.1 |DVDD5 = 3.3V - - (Note4)
PGO to PG3, PHO, PH1,
PJO to PJ2
Total of _ 35
PEO to PE7, PFOto PF5 | o2 |AVDDS5 =33V - - (Note4)
. _ _ 2
Per pin lon DVDD5 = AVDD5 = 3.3V (Note3) - -
Total of
High level [PAO to PA7, PBO to PB7, 35
output PCO0 to PC5, PDO to PD5, 2lons |DVDD5 = 3.3V (Noted) - - mA
current PGO to PG3, PHO, PH1,
PJO to PJ2
Total of _ -35
PEO to PE7, PFO to PF5 Zlowz |AVDDS5 = 3.3V (Note4) i i
Notel: Typ. value is in Ta =25 °C, DVDD5 = AVDDS5 = 3.3V, unless otherwise noted.
Note2: Apply same voltage toDVDDS5 and AVDDS.
Note3: The sum of the pin currents in each group should not exceed the total current of each group.
Note4: The sum of each group current should not exceed the absolute maximum rating.
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6.3. DC Electrical Characteristics (2/2)

Ta =-40 to 105°C

Parameter Symbol Conditions Min Typ. Max Unit
NORMAL mode - 43.9 61.6
IDLE mode - 5.1 16.0 mA
lop Refer to the Table 6.4 and Table 6.5 for detail.
STOP1 mode - 0.51 9.38
STOP2 mode - 2.4 60.8 MA

Notel: Typ. value is in Ta=25 °C, DVDD5 = AVDDS = 5.0V, unless otherwise noted.

Note2: Apply same voltage to DVDDS5 and AVDDS.
Note3: Current consumption includes AVDDS5 and VREF current.

Table 6.4 IDD Measurement Condition (Pin Setting and Oscillation Circuit)
NORMAL mode IDLE mode STOP1 mode STOP2 mode
DVDD5 and AVDD5 5.0V (Typ.), 5.5V (max)
) . X1 and X2 pins External high-speed oscillator connected (10MHz)
Pin setting - -
Input pins Fixed
Output pins Opened
Sys’z?gscilock 80MHz Stopped
Operation  ["External high-speed S
condition oscillator (EHOSC) Oscillation Stopped
(Oscillation [ |nternal high-speed stooped
circuit) | oscillator 1 (IHOSC1) PP
PLL Operated Stopped
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Table 6.5 IDD Measurement Condition (CPU and Peripheral Function)

Number of
Peripheral function built-in NORMAL mode IDLE mode STOP1 mode STOP2 mode
peripherals
Operated
cPU ! (DhrystoneVer.2.1) Stopped
Operated
DMAC 1 (Request from UART ch0 TX Stopped
destination: RAM)
Operated
ADC 1 (Conversion time: 1.0ys, Stopped
Repeated conversion)
RAMP 1 Operated Stopped
T32A 5 All channels operated Stopped
A-PMD2 1 Operated Stopped
SIWDT 1 Operated Stopped
6 channels operated,
UART 6 transmission (transfer speed: Stopped
5Mbps)
El2C 2 Stopped
3 channels operated,
TSPI 3 transmission (transfer speed Stopped
20MHz)
1 channel operated,
SMIF 1 transmission (transfer speed Stopped
25MHz)
CRC 1 Stopped
LVD 1 Stopped
OFD 1 Stopped
DEBUG 1 Stopped
PORT - Operated Stopped
Ta=-40 to 105°C
Parameter Symbol Conditions Min Typ. Max Unit
Analog power consumption AVDDS = 5.0V (Typ.) 5.5V(Max),
(Inclugez VREF currenrt)) lavoo AVSS =0V ) 5.8 8.5 mA
ADC operated
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6.4. Power Supply Voltage Fluctuation

DVSS =AVSS =0V
Ta =-40 to 105°C

Parameter Symbol Conditions Min Typ. Max Unit

Veon | Rising slope at power-on 0.3 - 250
v Falling slope at power-off 50

Power gradient POFF1 1 (2.7V < DVDD5) i i
Vv Falling slope at power-off 25 mV/us

POFF2 | (QV < DVDD5 < 2.7V) ) ) '
Power supply fluctuation Vi |2.7V <DVDD5 = AVDD5 < 5.5V 50 - 50
DVDD5(Max) «

DVDD5(Min)

Vfr=a/b,c/d

Figure 6.1 Power Supply Fluctuation Rate

6.5. Characteristics of Internal Processing at RESET

DVSS =AVSS =0V
Ta=-40 to 105°C

Parameter Symbol Conditions Min Typ. Max Unit
Internal initialized time tinir Power On - - 2.57
When STOP2 mode is released by reset ) ) 116
o (RESET N pin, LVD). ) ms
:tgﬁerglsa;tprocessmg time trst | When STOP2 mode is released by interrupt. - - 0.54
When reset operation other than releasing STOP2
. - - 0.18
mode is performed.
Power-on
Reset operation by LVD in STOP1 or STOP2 mode 12 } 15
Reset operation by RESET_N pin in STOP1 or
e . STOP2 mode
xvag:;”t?og"(ﬁ;'tl)c PU tcruwr |[Reset operation by LVD in NORMAL or IDLE mode us
P Reset operation by RESET_N pin in NORMAL or
IDLE mode 55 - 59
Reset operation by SIWDT, OFD, LOCKUP, or
SYSRESET in NORMAL or IDLE mode
Note: Except reset operation by SIWDT, OFD, LOCKUP, or SYSRESET, when reset factor repeats, tcpuwT
(Waiting time till CPU running) starts measuring elapse time after releasing this factor.
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6.6. Characteristics of Power-on Reset

DVSS =AVSS =0V
Ta =-40 to 105°C

Parameter Symbol Conditions Min Typ. Max Unit
Release voltage Vperer | Power increases 2.22 2.33 2.44 v
Detection voltage Veper | Power decreases 217 2.28 2.39
Detection pulse width 1 TroET! - 200 - - V&

6.7. Characteristics of PORF
DVSS =AVSS =0V
Ta=-40to 105°C

Parameter Symbol Conditions Min Typ. Max Unit
Release voltage VeorrL | Power increases 2.57 2.64 2.71 y
Detection voltage Veorrp | Power decreases 2.52 2.59 2.66
Detection pulse width 2 TroET2 - 200 - - Ve
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6.8. Characteristics of Voltage Detection Circuit

DVDDS5 = AVDD5 =2.7 to 5.5V
DVSS =AVSS =0V
Ta =-40 to 105°C

Parameter Symbol Conditions Min Typ. Max Unit
Power up 2.64 2.70 2.76
Vivio \Y
Power down 2.59 2.65 2.71
Power up 2.69 275 2.81
Vv \Y
Power down 2.64 2.70 2.76
Power up 2.79 2.85 2.91
Viviz \Y
Power down 2.74 2.80 2.86
Power up 2.89 2.95 3.01
Vivis \Y
Detection V0|tage in POWer dOWn 284 290 296
NORMAL/IDLE/STOP1 mode Power up 3.97 4.05 413
Vivid \
Power down 3.92 4.00 4.08
Power up 417 4.25 4.33
Vivis \Y
Power down 412 4.20 4.28
Power up 4.37 4.45 4.53
Vivie \Y
Power down 4.32 4.40 4.48
Power up 4.57 4.65 4.73
Viver \Y
Power down 4.52 4.60 4.68
Power up 2.62 2.70 2.78
Vivio \Y
Power down 2.57 2.65 2.73
Power up 2.67 2.75 2.83
Vvt \Y
Power down 2.62 2.70 2.78
Power up 2.77 2.85 2.93
Viviz \Y
Power down 2.72 2.80 2.88
Power up 2.87 2.95 3.03
Vivis \Y
Detection voltage in STOP2 Power down 2.82 2.90 2.98
mode Power up 3.95 4.05 4.15
Vivid \%
Power down 3.90 4.00 4.10
Power up 4.15 4.25 4.35
Vivis V
Power down 4.10 4.20 4.30
Power up 4.35 4.45 4.55
Vivie \Y
Power down 4.30 4.40 4.50
Power up 4.55 4.65 4.75
Viver \Y
Power down 4.50 4.60 4.70
Detection response time tvboT1 Power down - - 100
Release response time tvooT2 Power up - - 100
s
Setup time tLvDEN - - 100 H
Detection Minimum pulse width tLvopw 200 - -
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6.9. 12-bit AD Converter Characteristics
6.9.1. AD Converter Characteristics

DVDDS5 = AVDD5 =2.7 to 5.5V
DVSS =AVSS =0V
Ta =-40 to 105°C

Parameter Symbol Conditions Min Typ. Max Unit

Analog reference voltage (+) VREFH - 2.7 - 5.5

Analog input voltage VAIN - VREFL - VREFH vV

Difference between analog power AVREF | VREFH < AVDD5 0 ) 05

supply and reference voltage

Integral nonlinear error (INL) -5 - 5

Differential nonlinear error (DNL) 3.6V <AVDDS5 = 5.5V -1 - 2
3.6V < VREFH 5.5V

Zero-scale error - AVSS = VREFL = 0V -5 - 5 LSB
AIN load resistor = 600 Q

Full-scale error AIN load capacity = 0.1uF -5 - 5

Total errors -7 - 5

Integral nonlinear error (INL) -5 - 5

Differential nonlinear error (DNL) 2.7V < AVDD5 < 3.6V -1 - 2
2.7V £ VREFH £ 3.6V

Zero-scale error - AVSS = VREFL = 0V -5 - 5 LSB
AIN load resistor = 600 Q

Full-scale error AIN load capacity = 0.1uF -5 - 5

Total errors -7 - 6

SCLK frequency fsciLk - 4 - 40 MHz

Sampling time tsmpl - 0.25 - -

Conversion time toonv - 0.975 - - us

. After initializing or changing
Stable time tsta of registers 3 - -

Notel: Typ. value is in Ta =25 °C, DVDD5 = AVDDAS = 5.0V, unless otherwise noted.
Note2: 1LSB = (VREFH - AVSS (VREFL)) / 4096 [V]
Note3: The characteristic when only AD converter operates.

6.9.2. Reference Supply Voltage

DVDDS5 = AVDD5 =2.7 to 5.5V
DVSS =AVSS =0V
Ta=-40to 105°C

Parameter Conditions Min Typ. Max Unit
Reference power Unit A: ch16 selected 1.35 - 1.65 \%
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6.10. AC Electrical Characteristics

The values shown in the "AC Electrical Characteristics" of this chapter do not include clock errors.
In practice, the AC characteristics can be affected by both errors (a) and (b).

(a) Oscillation frequency error of the clock used as fosc
(b) PLL error (maximum +3%)

6.10.1. Serial Peripheral Interface (TSPI)
6.10.1.1. AC Measurement Conditions

The AC characteristics are the result under the measurement conditions below:

DVDD5=AVDD5=27t05.5V

Ta=-40 to 105°C

Input/output level: High = 0.5 x DVDDS5, Low = 0.5 x DVDD5
Load capacity: CL = 30pF

Output drive capability: 4mA setting

6.10.1.2. AC Electrical Characteristics

"T" indicates an operation clock cycle of the TSPI. This operation clock has the same cycle of the system clock
(fsys). This cycle depends on the clock gear setting.

The value of "k1" is specified with [TSPIxFMTRO0]<CSSCKDL[3:0]>; the value of "k2" is specified with
[TSPIxFMTRO]<SCKCSDL[3:0]>. These values are 1 to 16. The value of k3 is the value specified with
[TSPIxCR2]<RXDLY[2:0]> plus 1. These values are 1 to 8.
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(1) SPI mode controller

3.6V <DVDDS5 = AVDDS <5.5V

Parameter Symbol Min Max Unit
TSPIXSCK output frequency feve - 20 MHz
TSPIXSCK output cycle teve 1/feve -
TSPIXSCK low level output pulse width twi (teye/2) - 13 -
TSPIXSCK high level output pulse width twH (teve/ 2) - 13 -
TSPIXCSn output
& TSPIXSCK rise/fall time tesu (feve x k1) - 20 (fove x k1) +9
TSPIXSCK rise/fall
> TSPIXCSn hold time terp (teve x (k2 +0.5)) - 20 -
TSPIXRXD Input ns
& TSPIXSCK rise/fall time tosu 37-k3xT -
TSPIXSCK rise/fall
> TSPIXRXD hold time toHD k3xT-15 -
TSPIXSCK rise/fall t A7 )
> TSPIXTXD hold time opLY1
TSPIXSCK rise/fall . ) 17
> TSPIXTXD delay time opLv2
TSPIXCSn fall > TSPIXTXD delay time topLys (teve x (k1-0.5)) - 25 (teve x (k1-0.5)) + 9

2.7V <DVDDS5 = AVDD5 <3.6V

Parameter Symbol Min Max Unit

TSPIXSCK output frequency feve - 20 MHz
TSPIXSCK output cycle teve 1/feve -
TSPIXSCK low level output pulse width twi (tcvc/2)—16 -
TSPIXSCK high level output pulse width twh (teye/ 2)— 16 -
TSPIxCSn output

& TSPIXSCK rise/fall time tesu (tove x k1) - 20 (fove x k1) + 11
TSPIXSCK rise/fall

- TSPIXCSn hold time fero | (fove x (k2 +0.5)) - 22.5 -
TSPIXRXD Input ns

< TSPIXSCK rise/fall time tosu 37-k3xT i
TSPIxSCK rise/fall

> TSPIXRXD hold time toro k3xT-15 -
TSPIxXSCK rise/fall t 17 )

> TSPIXTXD hold time obLY1
TSPIxSCK rise/fall t _ 17

> TSPIXTXD delay time opLY2
TSPIXCSn fall > TSPIXTXD delay time tobLys (tcyc x (k1 -0.5)) - 25 (tcye x (k1 -0.5)) + 13
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(2) SPI mode target

3.6V <DVDDS5 = AVDDS5 <5.5V

Parameter Symbol Min Max Unit

TSPIXSCK Input frequency feve - 10 MHz
TSPIXSCK Input cycle teve 1/feve -
TSPIXSCK low level Input pulse width twi 37 -
TSPIXSCK high level Input pulse width twH 37 -
TSPIXCSIN Input (1st)

& TSPIXSCK rise/fall time tesut 170 -
TSPIXCSIN Input (2nd)

& TSPIXSCK rise/fall time tesuz 80 i
TSPIXSCK rise/fall ¢ 80 )

- TSPIXCSIN hold time (1st) cHD
TSPIxSCK riseffall t 7 )

> TSPIXCSIN hold time (2nd) cHD ns
TSPIXRXD Input ; . ]

& TSPIXSCK rise/fall time psu
TSPIXSCK rise/fall ¢ 10 .

> TSPIXRXD hold time DHD
TSPIxSCK riseffall t 0 )

> TSPIXTXD hold time ODLY1
TSPIXSCK rise/fall ; ] 43

- TSPIXTXD delay time opLv2
TSPIXCSIN fall > TSPIXTXD delay time tooLvs - 46
TSPIXCSIN high level input pulse width (1st) twois Tx5+20 -
TSPIXCSIN high level input pulse width (2nd) twois Tx2+20 -

2.7V <DVDDS5 = AVDD5 < 3.6V
Parameter Symbol Min Max Unit

TSPIXSCK Input frequency feve - 10 MHz
TSPIXSCK Input cycle teve 1/ feve -
TSPIXSCK low level Input pulse width twi 37 -
TSPIXSCK high level Input pulse width twH 37 -
TSPIXCSIN Input (1st)

& TSPIXSCK rise/fall time tesut 170 i
TSPIXCSIN Input (2nd)

& TSPIXSCK rise/fall time tesuz 80 -
TSPIXSCK rise/fall t 80 )

- TSPIXCSIN hold time (1st) cHD
TSPIXSCK rise/fall t 7 }

> TSPIXCSIN hold time (2nd) cHD ns
TSPIXRXD Input t 7 }

& TSPIXSCK rise/fall time psu
TSPIXSCK rise/fall t 10 )

- TSPIXRXD hold time pHD
TSPIXSCK rise/fall t 0 }

> TSPIXTXD hold time ODLY1
TSPIXSCK rise/fall t ) 43

> TSPIXTXD delay time opLy2
TSPIXCSIN fall > TSPIXTXD delay time tooLvs - 46
TSPIXCSIN high level input pulse width (1st) twois Tx5+20 -
TSPIXCSIN high level input pulse width (2nd) twois Tx2+20 -
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(3) SIO mode controller (TSP10/1/2/3/4)

3.6V <DVDDS5 = AVDDS <5.5V

Parameter Symbol Min Max Unit

TSPIXSCK output frequency feve - 20 MHz
TSPIXSCK output cycle teve 1/feve -
TSPIXSCK low-level output pulse width twi (teye/2)-13 -
TSPIXSCK high-level output pulse width twH (tcve/2)-13 -
TSPIXRXD input

& TSPIXSCK rise/fall time tosu 37-k3xT - "
TSPIXSCK rise/fall t K3xT-15 )

- TSPIXRXD hold time prb '
TSPIxSCK rise/ fall t A7 )

> TSPIXTXD hold time opLY!
TSPIxSCK Rise/ fall t ) 17

- TSPIXTXD delay time opLY2

2.7V <DVDD5 = AVDDS5 <3.6V
Parameter Symbol Min Max Unit

TSPIxSCK output frequency feve - 20 MHz
TSPIXSCK output cycle teve 1/feve -
TSPIXSCK low-level output pulse width twi (tcvc/2)- 16 -
TSPIXSCK high-level output pulse width twH (tcvc/2)- 16 -
TSPIXRXD input

< TSPIXSCK rise/fall time osu 37-k3xT i ns
TSPIXSCK rise/fall t K3xT-15 )

- TSPIXRXD hold time DHD '
TSPIxSCK rise/ fall t 7 )

- TSPIXTXD hold time opLYt
TSPIXSCK Rise/ fall t _ 17

- TSPIXTXD delay time opLY2
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(4) SIO mode target (TSP10/1/2/3/4)

3.6V <DVDDS5 = AVDDS <5.5V

Parameter Symbol Min Max Unit
TSPIXSCK input frequency feve - 10 MHz
TSPIXSCK input cycle teve 1/ feve -
TSPIXSCK low-level input pulse width twi 37 -
TSPIXSCK high-level input pulse width twh 37 -
TSPIXSCK rise/fall t 7 )
> TSPIXCSIN hold time cHb
TSPIXRXD Input
& TSPIXSCK rise/fall time tosu ! - ns
TSPIXSCK rise/fall t 10 )
> TSPIXRXD hold time pHD
TSPIXSCK rise/fall ¢ 0 )
> TSPIXTXD hold time ooLYT
TSPIXSCK rise/fall ¢ ) 43
- TSPIXTXD delay time opLY2
2.7V <DVDD5 = AVDD5 <3.6V
Parameter Symbol Min Max Unit
TSPIXSCK input frequency feve - 10 MHz
TSPIXSCK input cycle teve 1/ feve -
TSPIXSCK low-level input pulse width twi 37 -
TSPIXSCK high-level input pulse width twH 37 -
TSPIXSCK rise/fall
tcHD 7 -

- TSPIXCSIN hold time
TSPIXRXD Input

& TSPIXSCK rise/fall time tosu / - ns
TSPIXSCK rise/fall } 10 )

> TSPIXRXD hold time DHD
TSPIXSCK rise/fall t 0 )

- TSPIXTXD hold time ObLY1
TSPIXSCK rise/fall . ] 43

- TSPIXTXD delay time opLY2
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(1) 1stclock edge sampling (Controller)
3 teve _
P twe P twH -~
TSPIXSCK / /
[TSPIXFMTROJ<CKPOL>=1 N 7 N 7 \ g 7
TSPIXSCK %2
[TSPIXFMTRO]<CKPOL>=0 7 N 7 . =
}‘tosu“ toHp _
TSPIXRXD o ><
» tobLys «—»! fopLy < fopLY2
TSPIXTXD <<
e tewo |
TSPIXCSn - -~
[TSPIXFMTRO0J<CSnPOL>=0
TSPIXCSn /
[TSPIXFMTROJ<CSnPOL>=1 /.

Figure 6.2 1st Clock Edge Sampling (Controller)

(2) 2nd clock edge sampling (Controller)

3 teve _
_ twm ot
TSPIXSCK \ / \ /
[TSPIXFMTROJ<CKPOL>=1 N Y %J
TSPIXSCK / %%
[TSPIXFMTROJ<CKPOL>=0 7 B 71 \ / \7?
tDSU tDHD
TSPIXRXD i ><z<
<« tobLv2 <« topLv1
TSPIXTXD ><
. tesu tewo |
- -
TSPIXCSn \i |
[TSPIXFMTR0]<CSnPOL>=0 i <
| C
TSPIXCSn ;
[TSPIXFMTROJ<CSnPOL>=1 7

Figure 6.3 2nd Clock Edge Sampling (Controller)
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(3) 1stclock edge sampling (Target)
B teve -
3 twh L tw R
TSPIXSCK 3
[TSPIXFMTROJ<CKPOL>=1 N / ! % /
TSPIXSCK / \ / %
[TSPIXFMTROJ<CKPOL>=0 7 ﬁ 81
‘tDSU 5 toHp L
TSPIXRXD >< N <<
<« »i toDLys «—» topiv2 | topLy1
TSPIXTXD a >< <<
_ tesut ‘tCHD“ twors
TSPIXCSIN / \
[TSPIXFMTRO]<CSnPOL>=0 o N
))
TSPIXCSIN / D) \ /
[TSPIXFMTROJ<CSnPOL>=1 i N i
Figure 6.4 1st Clock Edge Sampling (Target)
(4) 2nd clock edge sampling (Target)
teve
B —_ ]
3 tw L twh -
TSPIXSCK
[TSPIXFMTROJ<CKPOL>=1 BN 7 B %j
TSPIXSCK / 2
[TSPIXFMTROJ<CKPOL>=0 v = 7 \ / %\*
‘tDSU“ toHD _
TSPIXRXD ><§<
'«p! loDLY2 ‘g lODLY1
TSPIXTXD ><z<
tesuz _ tcHp D twois
TSPIXCSIN ;i /
[TSPIXFMTRO]<CSnPOL>=0 3 N
i )
TSPIXCSIN i ) /
[TSPIXEMTROJ<CSnPOL>=1 / N 7
Figure 6.5 2nd Clock Edge Sampling (Target)
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6.10.2. Serial Memory Interface (SMIF)
6.10.2.1. AC Measurement Conditions
The AC characteristics are the result under the measurement conditions below:
e DVDD5=AVDD5=27t055V
e Ta=-40to 105°C
e Input/output level: High=0.5 x DVDDS, Low = 0.5 x DVDD5
e Load capacity: CL = 30pF
e  Output drive capability: 4mA setting
6.10.2.2. AC Electrical Characteristics
Parameter Symbol Min Max Unit
SMIIXSCK clock frequency feve - 20 MHz
SMIxSCK clock cycle teve 1/ feve -
SMIxD input setup time tosu 12 -
SMIxD input hold time toHD 23.5 -
SMIxD output hold time topLy1 -17 -
ns
SMIxD output delay time tooLy2 - 17
SMIxCSx_N enabled
— SMIXSCK rising/falling delay time teoLyz tevex 1.5-20 -
SMIxSCK rising/falling
— SMIXCSx_N disabled time teoLys tevex1.0-20 -
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Figure 6.6 AC Timing of SMIF Read
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Figure 6.7 AC Timing of SMIF Write
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6.10.3. I°C Interface Version A (EI2C)
6.10.3.1. AC Measurement Conditions

The AC characteristics are the result under the measurement conditions below:

DVDD5=AVDD5=2.7t0 5.5V

Ta=-40 to 105°C

Output level: Low = 0.4V

Input level: High = 0.7 x DVDDS5, Low = 0.3 x DVDDS5

6.10.3.2. AC Electrical Characteristics

Standard mode Fast mode Fast mode plus
Parameter Symbol Unit
Min Max Min Max Min Max
SCL clock frequency fscL 0 100 0 400 0 1000 kHz
Start condition hold time tHD:sTA 4.0 - 0.6 - 0.26 -
SCL clock Low width (Input) (Note1) tLow 4.7 - 1.3 - 0.5 -
SCL clock High width (Input) (Note1) tHiGH 4.0 - 0.6 - 0.26 - us
Re-start condition setup time tsu;sta 4.7 - 0.6 - 0.26 -
Data hold time (Input) (Note2) tHD;DAT 0 - 0 - 0 -
Data setup time tsu;paT 250 - 100 - 50 - ns
Stop condition setup time tsu;sTo 4.0 - 0.6 - 0.26 -
- — ps
e e et " | we | 47 | - | 18 | - | s | -

Notel: On I?C bus standard, the maximum speed of standard mode/fast mode/fast mode plus is 100kHz/400

kHz/1000kHz, respectively. For the frequency setting of the internal SCL clock, refer to the calculation

formula in chapter 3.3.1 of "I’C Interface Version A" in reference manual.

Note2: On I2C bus standard, it is described that a data internal hold time should be set at least 300 ns to avoid

unstable condition on the falling of the SCL when the SDA is input; however, this precaution is not
supported in this MCU. Also, the edge slope control function for the SCL is not available. Therefore,

when the customer designs the MCU, make sure to follow the data hold time (input) in the table above.
Note that t./tr on the SCL/SDA should be included in the data hold time.

Note3: To keep the time by software.

3 s, R

ScL =t ¥ !

i N | | o 7l \ |

: Pl | | I, - L L

itHﬁﬁyl\ tsupat '4_ [tHp:paT . _>|_!_:¢|_STA tsussTo ': | !tBUF:

i\’ |- .

SDA '\ i X N !m

h | --- ||I --- AR

s sr P

Figure 6.8 AC Timing of EI2C
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6.10.4. 32-bit Timer Event Counter (T32A)

This section describes AC characteristics of T32AXINAO/A1, T32AxINBO/B1, and T32AxXINCO0/C1.

6.10.4.1. AC Measurement Conditions
The AC characteristics are the result under the measurement conditions below:
e DVDD5=AVDD5=27t055V

e Ta=-40to 105°C
e Input level: High= 0.5 x DVDDS5, Low = 0.5 x DVDD5

6.10.4.2. AC Electrical Characteristics

"T" in the table below indicates the operation clock cycle of the T32A. The operation clock of the T32A is the
same cycle as the ®TO clock. This cycle is depending on the prescaler clock setting.

(1) Operation other than the pulse count

Parameter Symbol Min Max Unit
Low level pulse width tvek 2T + 20 -
ns
High level pulse width tvekH 2T+ 20 -

(2) Operation at the pulse count

Parameter Symbol Min Max Unit
Pulse cycle tocyc 1000 -
Low level pulse width tewi 500 -
High level pulse width tPwH 500 - ns
Input setup tass (NF+1) x T+ 20 -
Input hold taBH (NF+1) x T+ 20 -

The value of NF in above table depends on the /[T32AxPLSCR]J<NF[1:0]> setting as follows.

[T32AxPLSCR]<NF[1:0]> NF Value of Formula
00 0
01 2
10 4
11 8
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Figure 6.9 Count Pulse Input
6.10.5. External Interrupt
6.10.5.1. AC Measurement Conditions
The AC characteristics are the result under the measurement conditions below:
e DVDD5=AVDD5=27t055V
e Ta=-40to 105°C
e Input level: High = 0.5 x DVDDS5, Low = 0.5 x DVDDS5
6.10.5.2. AC Electrical Characteristics
"T" in the table below indicates the cycle of the system clock (fsys).
(1) NORMAL and IDLE mode
Parameter Symbol Min Max Unit
Low level pulse width tINTAL1 T+ 100 -
ns
High level pulse width tINTAH1 T+100 -
(2) STOP1 mode
Parameter Symbol Min Max Unit
Low level pulse width tiNTCL2 125 -
ns
High level pulse width tINTCH2 125 -
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6.10.6. Pin Trigger Input (TRGINX)
6.10.6.1. AC Measurement Conditions
The AC characteristics are the result under the measurement conditions below:
e DVDD5=AVDD5=2.7t05.5V
e Ta=-40to 105°C
e Input level: High= 0.5 x DVDDS5, Low = 0.5 x DVDD5
6.10.6.2. AC Electrical Characteristics
"T" in the table below indicates the cycle of the system clock (fsys).
Parameter Symbol Min Max Unit
Low level pulse width tabL 2T + 20 -
ns
High level pulse width taoH 2T +20 -
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6.10.7. Debug Communication
6.10.7.1. AC Measurement Conditions

The AC characteristics are the result under the measurement conditions below:

DVDDS5 =AVDDS5 =2.7 to 5.5V
Ta =-40 to 105°C

Input/output level: High =0.5 xDVDDS5, Low = 0.5 x DVDDS5

Load capacity: CL = 30pF
Output drive capability: 4mA setting

6.10.7.2. SWD Interface

3.6V <DVDD5 = AVDD5 <5.5V

Parameter Symbol Min Max Unit
CLK high level width tdckh 50 -
CLK low level width tdcki 50 -
Output data hold time from on the rising edge of CLK ta1 1 -
Output data valid time from on the rising edge of CLK ta2 - 35 ne
Rising time of CLK from input data valid tas 20 -
Input data hold time from on the rising edge of CLK tdn 15 -

2.7V <DVDDS5 = AVDDS5 <3.6V

Parameter Symbol Min Max Unit
CLK high level width tdckh 50 -
CLK low level width tdcki 50 -
Output data hold time from on the rising edge of CLK ta 1 -
Output data valid time from on the rising edge of CLK ta2 - 45 ns
Rising time of CLK from input data valid tas 20 -
Input data hold time from on the rising edge of CLK tdn 15 -
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6.10.7.3. JTAG Interface

3.6V <DVDDS5 = AVDDS5 <5.5V

Parameter Symbol Min Max Unit
CLK high level width tdckh 50 -
CLK low level width tdcki 50 -
Output data hold time from on the falling edge of CLK ta 1 -
Output data valid time from on the falling edge of CLK ta2 - 35 ne
Rising time of CLK from input data valid tas 20 -
Input data hold time from on the rising edge of CLK tan 15 -

2.7V <DVDDS5 = AVDDS5 <3.6V

Parameter Symbol Min Max Unit
CLK high level width tdckh 50 -
CLK low level width tdcki 50 -
Output data hold time from on the falling edge of CLK ta1 1 -
Output data valid time from on the falling edge of CLK ta2 - 45 ne
Rising time of CLK from input data valid tas 20 -
Input data hold time from on the rising edge of CLK tah 15 -

CLK input >
ek _%—\_7 / 7\_/—\_
(TCK) § | N
ta —>H4— ta1 —P%{—
Output Data X X X
(SWDIO) 1 !
tas —>%<— tas —>%<—
Output Data X X
(TDO)
Input Data
(SWDIO) X X
(TMS/TDI) DI PR

Figure 6.10 JTAG/SWD Signal Waveform
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6.10.7.4. ETM Interface

3.6V <DVDDS5 = AVDDS5 <5.5V

Parameter Symbol Min Max Unit
TRACECLK cycle tteik 50 -
Data valid time from rising on TRACECLK tsetupr 2 -
TRACEDATA hold time from on the rising edge of TRACECLK tholdr 1 - ns
TRACEDATA valid time from on the falling edge of TRACECLK tsetupf 2 -
TRACEDATA hold time from on the falling edge of TRACECLK tholdf 1 -
2.7V <DVDDS5 = AVDDS5 <3.6V
Parameter Symbol Min Max Unit
TRACECLK cycle tteik 100 -
Data valid time from rising on TRACECLK tsetupr 2 -
TRACEDATA hold time from on the rising edge of TRACECLK tholdr 1 - ns
TRACEDATA valid time from on the falling edge of TRACECLK tsetupt 2 -
TRACEDATA hold time from on the falling edge of TRACECLK tholdf 1 -
‘ tiok
TRACECLK 7Z \ F \ /
‘ tsetupf “thO“’f e tsetupr ‘tholciri
TRACEDATAQO, 1 0 >< 1 >< 2 >< 3

Figure 6.11 Trace Signal Waveform
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6.10.8. SCOUT Pin
6.10.8.1. AC Measurement Conditions
The AC characteristics are the result of the measurement conditions below:
e DVDD5=AVDD5=2.7t05.5V
e Ta=-40to 105°C
e  Output level: High = 0.5 x DVDDS5, Low = 0.5 x DVDD5
e Load capacity: CL = 30pF
e  Output drive capability: 4mA setting
6.10.8.2. AC Electrical Characteristics
"T" in the table indicates the cycle of the SCOUT output waveform.
Parameter Symbol Min Max Unit
Low level pulse width tscL 0.5xT-15 -
ns
High level pulse width tscH 0.5xT-15 -
. tscn
i t
SCOUT 4/—\<i,
Figure 6.12 SCOUT Waveform Output
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6.10.9. External Clock Input

6.10.9.1. AC Measurement Conditions

The AC characteristics are the result under the measurement conditions below:

e DVDD5=AVDDS5=2.7t05.5V
e Ta=-40to 105°C

e Input level: High=0.75 x DVDDS, Low = 0.25 x DVDD5

6.10.9.2. AC Electrical Characteristics

Parameter Symbol Min Typ. Max Unit
Clock frequency (1/tencin) fEHCLKIN 6 - 24 MHz
Clock duty - 45 - 55 %
Clock rising time tr - - 10 ns
Clock falling time tf - - 10 ns
:‘ techin ‘i
A 4
| | '
EHCLKIN v/ N |
I I
t, —>H<— —>H<— te
Il Il
Figure 6.13 External Clock Input Waveform
6.11. Noise Filter (Analog) Characteristics
DVDD5 =AVDDS5 =2.7t0 5.5V
Ta=-40to 105°C
Parameter Condition Min Typ. Max Unit
Noise cancel width - 120 - - ns
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6.12. Flash Memory Characteristics

6.12.1. Program and Erase Characteristics

DVDDS5 = AVDD5 =2.7 to 5.5V
Ta =-40 to 105°C

Parameter Condition Min Typ. Max Unit
Rewrite frequencies - - - 100,000 | cycles
Programming time Programming time for a word - 75.0 84.4 us
Block erase time - 6.8 7.5
Erase time Area erase time (Note) - 108.8 120.0 ms
Chip erase time (Note) - 217.6 240.0

Note: In case that flash memory has no block with effective protection.

6.12.2. Forced CPROTCON Release Characteristics

DVDDS5 = AVDD5 =2.7to 5.5V
Ta =-40to 105°C

Parameter Condition Min Typ. Max Unit
Forced CPROTCON release time - - 224 .4 2475 ms
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6.13. Regulator Characteristics

DVDDS5 = AVDD5=2.7 to 5.5V
Ta =-40 to 105°C

Parameter Condition Min Typ. Max Unit
Capacitance of REGOUT capacitor - 0.8 4.7 5.64 uF

6.14. Oscillation Circuit Characteristics

6.14.1. Internal Oscillator

DVDDS5 =AVDD5=2.7to 5.5V
Ta =-40to 105°C

Parameter Symbol Condition Min Typ. Max Unit
_ fiHosc1 9.9 10 10.1
Oscillation frequency - MHz
fiHosc2 9 10 11

6.14.2. External Oscillator

DVDDS5 = AVDD5 =2.7to 5.5V
Ta=-40to 105°C

Parameter Symbol Condition Min Typ. Max Unit

Oscillation frequency fenosc - 6 - 24 MHz

Notel: Use in an environment where oscillation within 1% accuracy is always supplied.
Note2: Please contact the oscillator vendor, regarding the matching data of the device and the oscillator.
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6.14.3. Oscillation Circuit

177 177

Figure 6.14 Example of Oscillation Circuit

To obtain a stable oscillation, load capacity and the position of the oscillator must be configured properly.

Since these factors are strongly affected by substrate patterns, please evaluate oscillation stability using the
substrate you use.

This product has been evaluated by the oscillator vendor below. Please refer this information when selecting
external parts.

6.14.4. Ceramic Oscillator

This product has been evaluated by the ceramic oscillator by Murata Manufacturing Co., Ltd.
Please refer to the company's website for details.

6.14.5. Precautions for Designing Printed Circuit Board

Be sure to design printed circuit board patterns that connect a crystal unit with other oscillation elements so that
the length of such patterns become shortest possible to prevent deterioration of characteristics due to stray
capacitances and wiring inductance. For multi-layer circuit boards, it is important not to wire the ground and other

signal patterns right beneath the oscillation circuit. For more information, please refer to the URL of the oscillator
vendor.

77 185 2026-04-24
Rev.1.0



TOSHIBA

TXZ+ Family

TMPM4V Group(1)
Datasheet
7. Package Dimensions
7.1. P-LQFP64-1010-0.50-003
Unit; mm
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7.2. P-LQFP48-0707-0.50-002
Unit: mm
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7.3. P-VQFN48-0707-0.50-006

Unit: mm

]

—n—!_‘.—'_'—n—'_‘—-'_!—'_l-!-:_!—'_l—:—‘—'_l—'—l—'_b—n—
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0000000 ouUn

Note: Connect exposed pad (E-Pad) to GND.
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7.4. P-LQFP44-1010-0.80-003
Unit: mm
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8. Precautions

This Page explains general precautions on the use of our 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 the document has higher priority.

(D

@)

)

The MCUSs' operation at power on

At power on, internal state of the MCU s 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.

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 LSI due to induced voltage influenced from external noise.

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

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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9. Revision History

Table 9.1 Revision History
Revision Date Description
1.0 2026-04-24 |- First release
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Part Naming Conventions
The identification of |
Toshiba microcontrollers
Revision
Core
Package
Symbol Description Symbol Description
M4 Arm Cortex-M4 with FPU QG Plastic shrink quad outline non-leaded
M3 Arm Cortex-M3 package, dry-packed
MO Arm Cortex-M0 UG, DUG, .
FG, DFG Plastic quad flat package, dry-packed
MG, DMG | Plastic small outline package, dry-packed
XBG Plastic ball grid array, dry-packed

ROM Size
Product group E—
Family | Symbol Main application Symbol Size [KB]
. . M 32
H For general-purpose/consumer electronics equipment P 28
K For control of motors/inverter control/industrial S 64
equipment (Analog combo) U 96
M For control of motors/inverter control/industrial W 128
equipment (Analog combo), CAN built-in Y 256
- . ) . . Z 384
T2/ G For OA/digital equipment/industrial equipment D 512
TXZ+ N For industrial network/IoT information management E 768
device/Ethernet, USB and CAN built-in 10 1024
E For precision instrument 15 1536
P 20 2048
L For control of one motor/inverter control/industrial
equipment
V For general-purpose/consumer electronics equipment
Pin count ROM type
Symbol Pin count Symbol Pin count Symbol Type
0 G 32 pins or less 7 P 101 to 128 pins F Flash
1 H 33 to 44 pins 8 Q 129 to 144 pins
2 J 45 to 48 pins 9 R 145 to 176 pins
3 K 49 to 52 pins A S 177 to 200 pins
4 L 53 to 64 pins B T 201 to 224 pins
5 M 65 to 80 pins C U 225 to 250 pins
6 N 81 to 100 pins D V 251 to 300 pins
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”.
Hardware, software and systems described in this document are collectively referred to as “Product”.

o TOSHIBA reserves the right to make changes to the information in this document and related Product without notice.

e This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA's
written permission, reproduction is permissible only if reproduction is without alteration/omission.

e Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for
complying with safety standards and for providing adequate designs and safeguards for their hardware, software and systems which minimize
risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily injury or damage to property,
including data loss or corruption. Before customers use the Product, create designs including the Product, or incorporate the Product into their
own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in
the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application with which the Product will be used with or for.
Customers are solely responsible for all aspects of their own product design or applications, including but not limited to (a) determining the
appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the applicability of any information
contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and
(c) validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS'
PRODUCT DESIGN OR APPLICATIONS.

e PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE EXTRAORDINARILY
HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF
HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT ("UNINTENDED USE"). Except for
specific applications as expressly stated in this document, Unintended Use includes, without limitation, equipment used in nuclear facilities,
equipment used in the aerospace industry, Class 3 medical devices, equipment used for automobiles, and military vehicles and munitions. IF
YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative or contact us via our website.

¢ Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

e Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable
laws or regulations.

e The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to any
intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

e ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR
PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER,
INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING
WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (2)
DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR
INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

¢ Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the
design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass
destruction weapons). Product and related software and technology may be controlled under the applicable export laws and regulations
including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export
and re-export of Product or related software or technology are strictly prohibited except in compliance with all applicable export laws and
regulations.

o Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please
use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without
limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING AS A RESULT OF
NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.

Toshiba Electronic Devices & Storage Corporation
https://toshiba.semicon-storage.com/
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