TXZ+ Famil
TOSHIBA TMPMA4L G-:'o:;q(?;

Clock Control and Operation Mode

32-Bit RISC Microcontroller

TXZ+ Family
TMPMA4L Group (1)

Reference Manual
Clock Control and Operation Mode
(CG-M4L (1))

Revision 1.0

2026-01

Toshiba Electronic Devices & Storage Corporation

© 2024-2026 1/58 2026-01-30
Toshiba Electronic Devices & Storage Corporation Rev. 1.0



TXZ+ Famil
TOSHIBA TMPMA4L G-:oj;)n(l1!;

Clock Control and Operation Mode

Contents
o (=1 =T RSP 6
Related DOCUMENTS ...ttt e e et e e e et e e e ea b et e e e ean et e e e anse e e e s anneeessanneeeesanneeeenans 6
1070 ] 0 117CT o i o] oI T PO PSP U PP PP P OUPP PPN 7
Terms and ADDIEVIAtIONS .........oooi e e e s et e e s e b e e e e 9
1. Clock Control and Operation MOAE ............oooeiiiiiiieeeee e e e e eaae e 10
(I R O 01 {15 T TS PP TP OPRR PPN 10
(I O] (oo [ 0] o | {1 o) AT T PP P TP P P RPRR PR 11
L2 T O [ Tor [ Y/ o 1= T PRSPPI 11
1.2.2. Initial State of CloCK SettliNg DY RESEL.........ooiiiii e e e e e e s e e e e e s seabareeeaae s 11
1.2.3. ClOCK SYSIEM DIAGIAIM ......etieiiiiii ettt e e s et e e ek et e e ab et e e s e b et e e e b b et e e st et e e sane e e e e nbe e e enteeeenanees 12
1.2.4. Warming-Up FUNCHION ..ottt s et e et e e ettt e st et e e s e e e e e b e e e enr e e e e nanees 13
1.2.4.1. Warming-up Timer for High-Speed OSCIllation ............oo ittt e et e e e e sneeeeeenee 13
1.2.4.2. Setting Value of Warming-UP TIMET............ui ittt et e e e be e e e s ae e e e e bee e e enbeeeaanbeeeaanteeeaanbeeaeanseeaaanes 13
1.2.4.3. Directions for Use of Warming-UP TIMEI ..........eiiiiiiie it e e e e et e e e e e e et e e e e e s e s e e e e e e e eanneneeeaaeeeaanneeeeeeas 14
1.2.5. CloCK MUIIPIYING CIrCUIL (PLL)....uvieeiieei ittt e e ettt e e ettt e e e e e ettt e e e e s ea st b e e e eaeeeasaatbeeeeaeeeesnsbsaeeeaeessanseseeeaaenan 15
1.2.5.1. PLL Setting after RESEE REIEASE .........ueiiiiiiiiieiii oo e e e e e et e e e e e e e et e e e e e e e s e neneeeeaeeeaaneeneeeas 15
1.2.5.2. Formula and Example of Setting Value for PLL MUItIPlICAtION ..........ocuiiiiiiiii e 16
1.2.5.3. Change of PLL Multiplication Value under Operating ...........c.uii ettt e e s e e e s ne e e e e saeeeeenes 17
1.2.5.4. Procedures of Switching Starting and Stopping PLL OPeration.............oocueeiiiiee i 18
LI TS V) (=1 0 W O o o OO SSOPPPRPP 19
1.2.6.1. Procedure of Setting SYSIEM CIOCK .......eoiiiiiiiiiiii et e e e e e st e e e e e e e et e e e e e e e e nneneeeeaeeeaaneeneeeas 19
1.2.7. Clock SUPPly Setting FUNCHON.......coueiiiiiiiie ettt e e et e e st e e s e e e e nre e e e enr e e e e nanees 21
1.2.8. Clock Output Function

1.2.9. PrESCAIET CIOCK ...ttt ettt ettt ettt ettt ettt e bt ettt e bt e et e e eab e e et e e s bt e et e e nab e e et e e st e eneenane s
LI T O o T=Tx= T 1 To] o TN 1Yo Yo [ YRR 22
1.3.1. Details Of OPEration MOGE ..........uuiiiiieii it e et e e e e e e e e e e e e eesaaeb e et eaeeee s atbeereeeeeesansbsseeaaeessasseseeeaaeean 22
1.3.1.1. Feature in Each Operation IMOGE ...........ooii i e e e et e e e e e e e et e e e e e e ea s s e e e e eeeeaanneneneeaeeeaannnenneeas 22
1.3.1.2. Transition to and Return from Low-power Consumption MOGE...........coiiiiiiiiiiie e 23
1.3.1.3. Selection of Low-power CONSUMPLION IMOAE ........ooiiiiiiiiiiiiiie et e e e e e e e e e e e e e e e snsr e e e eaaeseaensseeeaeas 23
1.3.1.4. Operation Status of Peripheral Functions in Low-power Consumption MOde .............covveiiiiiiiiiiiiee e 24
1.3.2. Operation Mode State TranSItION..........ii et e e e e e e e e e e e ee st e e e e e e e essntbaeeeeaeessansereeeaaenan 26
1.3.2.1. IDLE Mode Transition FIOW ........ ..o e e e e e e e e e enaeas 26
1.3.2.2. STOP1 Mode Transition FIOW ... e e e e e e e e e e nee e 27
1.3.2.3. STOP2 Mode Transition FIOW .........ccouiiiiiii ettt sttt sttt e et e e st e e st e eae e e beeenaeeaneeaas 28
1.3.3. Return from Low-power ConsuMPtioN MOGE ...........uuiiiiiiiiiiiiiieie et e e e e et e e e e e e st e e e e e e s sennareeeaaeean 29
1.3.3.1. Release Source of Low-power ConsSumMpPtion MOE...........coiiiiiiiiiiiiiiee et e e e e e e e e e e e e e e snnseeeaeas 29
1.3.3.2. Warming-up when Releasing Low-power Consumption MOGE ...........cooiiiiiiiiiiieiiiiieee e 30
1.3.3.3. Restart Operation from STOP2 MOGE ......ceiiiiiiiiiiiie ettt e e e et e e e e e et e e e e e e ea s e e e e e e e eaanneeeeeaaeeeaannsnneeeas 31
1.4, EXPlanation Of REGISTEN.......coou ittt et e et e e s aab e e e e aabe e e e e anbeeeeean 32
L T =T ) =T 1] T P PSP PR PP PPPPR 32
1.4.1.1. Clock Control and Operation IMOAE .............coicuiiiiiie ettt e e e e et e e e e e e e eeeeeeseaaassseeeaaeesaanssseneaaeeeaasseneeeas 32
1.4.1.2. POWET CONMIOIMESEL. ...ttt ettt et e bt e st e e st e e s he e et e e e te e et e e e neeeineenaneens 32

2/58 2026-01-30
Rev. 1.0



TXZ+ Famil
TOSHIBA TMPMA4L G-:oj;)n(l1);

Clock Control and Operation Mode

1.4.2. Detalil Of REGISTEIS ... . .iiieiiiii it e e e e ettt e e e e e s e taaaeeeeeeeeaasaebeeeeaeeaessasbaeeeeeeeesnsssaeeeaeeesassssneeaaeean 33
1.4.2.1. [CGPROTECT] (CG Write Protection REGISIEI).......cii it e e e e e e e e ee s 33
1.4.2.2. [CGOSCCRY] (Oscillation Control REGISIE).........u it e e e e s e e e e e e e s e e e e e e e aanneneeeeas 33
1.4.2.3. [CGSYSCRY] (System CIock CONtrol REGISTEI)......ccuuiiiiiiiieiiiiie ettt ettt e s e e s bb e e e s abe e e e rneeeeesnneeaaanee 34
1.4.2.4. [CGSTBYCR] (Standby Control REGISIEN) .........eiiiiiiii ettt ettt e s bt e e s eab e e e saee e e e sabeeaesnneeaaane 35
1.4.2.5. [CGSCOCR] (SCOUT Output Control REGISTEI)......ceiiiiiiiiiie ettt e et e e e e et e e e e e e e e e e e e e e anneeeeeeas 35
1.4.2.6. [CGPLLOSEL] (PLL SeleCtion REGISTEI) ......eiuiiiiiiiiiiiiieiictieie ettt bbb bbb sr e 36
1.4.2.7. [CGWUPHCR] (High-speed Oscillation Warming-up REGISIEN) .......coouiiiiiiiiiiii e 36
1.4.2.8. [CGFSYSENA] (Clock Supply and Stop Register A fOr fSYS) ...t 37
1.4.2.9. [CGFSYSENB] (Clock Supply and Stop Register B fOr fSYS) ...t 38
1.4.2.10. [CGFCEN] (Clock Supply and Stop Re@iSter fOr fC)........ouiiiiiiiiiiaii et 39
1.4.2.11. [CGSPCLKEN] (Clock Supply Stop Register for ADC and Debug CirCUIt)..........ccocuuiiiriiiriiiiieeiiiie e 40
1.4.2.12. [RLMSHTDNOP] (Power Supply Cut Off Control REGISTET) ........ueeiiiieiiiiiiee et 40
1.4.2.13. [RLMPROTECT] (RLM Write Protection REGISTEI) ........ueiiiiiiiiiiiiiieee et e e e e e ee s 40

Y/ 110 4 To ] Y |V = T o T PP POPPPPPR 41
A I O 1 1o T= T S O P RUP O P PSPPI PP 41
2 TIMPIMALXEY A ettt et a e et oo h et e h e oo a et ookt e e et e e e R bt e ea et et e an e et e e r e et e e an e et e nan e nene s 42
212  TIMPIMALXFEWA Lttt ettt e e et h oo a et oo et e eh et ookt e e ae e e eh bt e eae e e ne bt e e ae e e ne bt e eat e e nan e e et e e nen e e naneenene s 43

A = 1V - 1 b PSP UP PP RPN 44

D T 0o g1l 0] =1 i o] o WP OPUPUPPPPRN 45
D200 e TS 11 g T | L= O g1 o N /o o S 45
B S 1 g T | L= =T o L /(o o 46

3. Reset and Power SUPPIY CONIOL....... ..ot e e ree e e s enee e e e e e e e e s enneeeeaans 47
B Tt T O 0 10T SRR 47
3.2. Description of Function and Operation .......... ..ot e e e e e e e e e e 47

3.2.1. C0ld RESEL..... ittt e e h e oo e e e e R et e e b et e e e et e e e b e e e a e re e e e n et e e e nreeenan 47
3.2.1.1. Reset Without USING RESET N PN ..ottt e et e e e e e e et e e e e e e s st e e e e e e e s nnseeeeeeeeeaansenneeaeeeann 48
3.2.1.2. RESEE DY RESET_IN PN ...ttt ettt ekttt e ettt e oo a bt e e e a b e e e e aa ke e a2 e b e e e e e be e e e e nbe e e e nbeeeennnneaeannneeeannnes 49

3.2.2. WA RESEL.....ceei ettt e e ekt e e ettt oot e e ek b et e e s b et e e et e e ek e e e et et e e nn e e e e e n e e e e 51
3.2.2.1. Warm ReSet DY RESET_IN PN ...ttt ettt ettt e e b et e e e bt e e e e be e e e e bbe e e e bbe e e anbeeeennnneeeanens 51
3.2.2.2. WArmM RESEE DY LV D ...ttt ettt e e e e ettt e e e e et et e e e e e naee e e eeeeeaanneeeeeeeeeeaannneneeeeeeeaannnnnneeeeeeeannns 51
3.2.2.3. Warm Reset by Other INternal RESES..........uiiiiiiiii e e et e e e e e s e e e e e e e anereneeeeeeann 51

3.2.3. Reset with Releasing STOP2 MOE .......ccoiuiiiiiieie ettt e e et e st e s e e e e nreeenaes 52

3.2.4. Start Up in Single Boot Mode
3.2.4.1. Start Up Reset by RESET_N Pin
3.2.4.2. Single Boot Mode Start Up when Power Supply Voltage Is Stable

3.2.5. Power-on Reset CirCuit............ccoeeceiriienieeniieneennee,
3.2.5.1. Operation when Power Supply is Turned On............
3.2.5.2. Operation when Power SUpply is TUINEA Off.........o i e e e e e e e e e e e e s eneeeeeeeeeenn

3.2.6. Turning Off and Re-turning On Of POWET SUPPIY ...ccoiiiiiiiiiie ettt e e e e et e e e e e e et e e e e e e e e e ennsreees 55
3.2.6.1. When Using External Reset Circuit or Built-in LVD RESEL .........coiiiiiiiiiiiie e e
3.2.6.2. When not Using External Reset Circuit and Built-in LVD Reset

3.2.7. AtEr RESEE REIEASE ..ottt e e e ekt e e st et e e s et e e et e e e sanb et e e neneeeeanreeenans 55
3.2.7.1. Reset Factors and Initialized RANGE Of CIFCUILS .........ouuiiiiiiiieiiiie et e e e e neeas 56

N oY =3 o T N o 1] (o /SR 57

3/58 2026-01-30
Rev. 1.0




TXZ+ Famil
TOSHIBA TMPMA4L G-:oj;)n(l1!;

Clock Control and Operation Mode

RESTRICTIONS ON PRODUGCT USE........oociiiiiiiiiieiie sttt nneeneas

4 /58 2026-01-30
Rev. 1.0



TXZ+ Famil
TOSHIBA TMPMA4L G-:o:;)n(%

Clock Control and Operation Mode

List of Figures

Figure 1.1 Clock System Diagram..........ceiiiiiiiie et s e e e e e et e e e s s e e e s enraeeeeennaeees 12
Figure 1.2 Operation Mode State TranSition ...........cooi i 26
Figure 1.3 STOP2 Mode Restart Operation FIOW ............oooi i 31
FIGure 2.1 TIMPIMALXFY A L ettt ettt et e ettt e et e e eaee e e st e e emte e e ameeeaeneeeeneeesnneeeanneeans 42
Figure 2.2 TMPIMALXFWA ...ttt ettt ettt e ettt e et e e e bt e e emte e e emeeeeneeeeaneeesmneeennneeans 43
Figure 2.3 Single Chip MOGE .........ooiiiiiie ettt e e et e e e e e e e e ene e e e e eanseeeeeannneens 45
Figure 2.4 Single BOOT IMOE .........oeiiiiiiiiie ettt e s e e e ae e e e et e e s e nnba e e e s ennreeeeennraeeeeannanees 46
Figure 3.1 Reset without Using RESET N Pin .......ooiiiiiiiii ettt 48
Figure 3.2 Reset by RESET N PIN (1) .eeiiiiiiiieiie ettt et e s e e e emeeee s 49
Figure 3.3 Reset by RESET N PN (2) ...ooii ittt e e e mneee s 50
Figure 3.4 Warm ReSet OPeration...........ciiiiiiiiii ettt et e e see e tee e e s et rae e e e ssnee e e s snreeeeennnaeees 51
Figure 3.5 Single Boot Mode Start Up with RESET_N Pin When Power Is Turned On............cccccooceeee. 52
Figure 3.6 Single Boot Mode Start Up when Power Supply Voltage Is Stable...........cccoocooeiriiiiiiee. 53
Figure 3.7 PoOWEr-on RESEE CilCUIL.......c.uuiiiiiiiiiiiiiiie ettt e s e e e e e e e e snee e e e e nrae e e ennnaeee s 54
List of Tables

Table 1.1 Selection of PLL Reference CIOCK (fPLLREF) «+rreeerirrrrrreiririreiiiieeeeessiieeeesseeeeessiseeeesssneeessnnnnnaeens 15
Table 1.2 Details of Setting Value to [CGPLLOSELJ<PLLOSET[23:0]> .....coeioiieeiiieiie e 16
Table 1.3 PLL Correction Value (EXAmMPIE)..........ueiiiiiiiieiiiiie e eeiie e st e e ssttne e s sitae e e saae e e s snane e s e nnnaeeesenns 17
Table 1.4 Example of PLLOSET Setting ValUeE.........cc.uuiiiiiiiie ettt e snne e snae e 17
Table 1.5 List of Use Propriety in Each Operation Mode ... 21
Table 1.6 Low-power Consumption Mode Selection...............coooiiiiiiiiei e e 23
Table 1.7 Operating Status of Peripheral Functions in Each Low-power Consumption Mode................. 24
Table 1.8 List Of REIEASE SOUICE.........eiiiiiii et e e e e e et e e e e eneeeeeeans 29
Table 1.9 Warming-up Time SetliNg .......cooiiiii e e e e e e nee e e e eaes 30
Table 3.1 Reset Factors and Initialized Range of CirCUILS ..........cccuvieiiiiiiii i 56
Table 4.1 ReVISION HiSIOMY ..o ittt e e e e e e e e e nb e e e e e e nee e e e anneeaeaans 57

5/58 2026-01-30

Rev. 1.0



TXZ+ Famil
TOSHIBA TMPMA4L G-:o:;n(%

Clock Control and Operation Mode

Preface

Related Documents

Document name

Arm® Cortex®-M4 Processor Technical Reference Manual

Exception

Oscillation Frequency Detector

Voltage Detection Circuit

Clock Selective Watchdog Timer

Flash Memory

Datasheet

Security Function

Secure Access Memory

6/58 2026-01-30
Rev. 1.0



TXZ+ Famil
TOSHIBA TMPMA4L G-:oj;)n(l1);

Clock Control and Operation Mode

Conventions

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.
" N"is added to the end of signal names to indicate low active signals.
It is called "assert" that a signal moves to its active level, "deassert" to its inactive level.

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.

The characters surrounded by / / defines the register.
Example: [ABCD]

"N" substitutes suffix number of two or more same kind of registers, fields, and bit names.
Example: [XYZ1], [XYZ2], [XYZ3] — [XYZn]

"x" substitutes suffix number or character of units and channels in the register list.

In case of unit, "x" means A, B, and C, ...
Example: JADACRO], [ADBCRO], [ADCCRO] — [ADxCRO0]

In case of channel, "x" means 0, 1, and 2, ...
Example: [T3240RUNA], [T32A1RUNA], [T32A2RUNA] — [T32AxRUNA]

The bit range of a register is written like as [m: n].
Example: Bit[3: 0] expresses the range of bit 3 to 0.

The configuration value of a register is expressed by either the hexadecimal number or the binary number.
Example: JABCDJ<EFG> = 0x01 (hexadecimal), [X¥Zn]<VW> = 1 (binary)

Word and byte represent the following bit length.

Byte: 8 bits
Half word: 16 bits
Word: 32 bits

Double word: 64 bits

Properties of each bit in a register are expressed as follows:
R: Read only

W: Write only

R/W: Read and write are possible.

Unless otherwise specified, register access supports only word access.
The register defined as "Reserved" must not be rewritten. Moreover, do not use the read value.
The value read from the bit having default value of "-" is unknown.

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.

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.

Do not use read-modified-write processing to the register of a definition which is different by writing and
read out.

7 /58 2026-01-30
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Terms and Abbreviations

Some of abbreviations used in this document are as follows:

ADC
A-ENC2
A-PMD2
A-VE2
COMP
DAC

CG

CRC
D-Bus
DMAC
DNF
EHOSC
EI2C
fsys

IA (INTIF)
IB (INTIF)
I-Bus
IHOSC
IMN
INT
LVD
NMI
OFD
POR
PORF
RAMP
RLM
S-Bus
SAM
SCOUT
SIWDT
SMIF
TRGSEL
TRM
TSPI
T32A
UART

Analog to Digital Converter
Advanced Encoder input Circuit 2
Advanced Programmable Motor Control Circuit 2
Advanced Vector Engine 2
Comparator

Digital to Analog Converter
Clock Control and Operation Mode
Cyclic Redundancy Check
DCode memory interface

Direct Memory Access Controller
Digital Noise Filter

External High-speed Oscillator
I°C Interface Version A
frequency of SYSTEM Clock
Interrupt control register A
Interrupt control register B

ICode memory interface

Internal High-speed Oscillator
Interrupt Monitor

Interrupt

Voltage Detection Circuit
Non-Maskable Interrupt
Oscillation Frequency Detector
Power-on Reset Circuit

Power-on Reset Circuit for FLASH and Debug
RAM Parity

Power Supply Control/Reset
System interface

Secure Access Memory

Source Clock Output

Clock Selective Watchdog Timer
Serial Memory Interface

Trigger Selection Circuit
Trimming Circuit

Serial Peripheral Interface

32-bit Timer Event Counter

Asynchronous Serial Communication Circuit

9/58
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1. Clock Control and Operation Mode
1.1. Outlines

The clock/mode control block can select a clock gear and prescaler clock and set the warming up of oscillator and
SO on.

Furthermore, this product has NORMAL mode and a low-power consumption mode as the operation mode in
order to reduce power consumption by operation mode transition depending on the situation.

Functions related to a clock are as follows.

e System clock control
e Prescaler clock control

10/58 2026-01-30
Rev. 1.0
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1.2. Clock Control
1.2.1. Clock Types

A list of clocks is shown below.

EHCLKIN:
fosc:

fpLLREF:
fpLL:

fc:
fsys:
OTO:
fiHosc1:

firosca:
ADCLK:

TRCLKIN:

The high-speed clock input from the external

A clock generated in the internal oscillation circuit or input from the X1 and X2 pins after being
selected by /[CGOSCCR]<OSCSEL>

A clock selected by /[CGSYSCRJ<PLLREFSEL[2:0]>

A clock multiplied with PLLO

A clock selected by /[CGPLLOSEL]<PLLOSEL> (High-speed clock)
A system clock selected by /[CGSYSCR]/<GEAR[2:0]>

A clock selected by [CGSYSCR]<PRCK]3:0]> (Prescaler clock)

A clock generated with the internal high-speed oscillator 1

A clock generated with the internal high-speed oscillator 2

A conversion clock for the ADC

A clock for tracing facilities of a debugging circuit (Trace or SWV)

1.2.2. Initial State of Clock Setting by Reset

Each clock setting is initialized to the following states by reset.

External high-speed oscillator: Stop

Internal high-speed oscillator 1: Oscillation

Internal high-speed oscillator 2: Stop

PLL (multiplying circuit): Stop

Gear clock: fc (no frequency dividing)

11/58 2026-01-30
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1.2.3. Clock System Diagram

The figure below shows a clock system diagram.

— ADCLK oG
[CGWUPHCR]<WUON> f‘_/
[CGWUPHCR]<WUPTI[15:4]>
[CGSPCLKEN]
<ADCKEN0>,<ADCKEN1>
High-speed warming-
up timer
[CGWUPHCR]
<WUCLK> [CGSYSCR]
<PLLREFSEL[20}>  cGPLLOSEL] f — |
[CGOSCCR]<IHOSC1EN> l <PLLOON> | DNF, OFD
- After reset: stop]
After reset: osclllatlcn‘
[CGFCEN]
Internal high-speed | _firosct ‘ <FCIPEN00> to <FCIPEN31>
oscillator 1
SIWDT fe
N fc (to fsys and ®TO generation)
[CGOSCCRI<EOSCEN([1:0}> o
After reset: stop
< |
X2 peed [CGPLLOSEL]
X1 X [1_oscilator r <OSCSEL> <PLLOSEL>
: EHCLKIN
[CGOSCCRI<IHOSC2EN>
speed
oscillator 2
[CGSCOCR]
<SCOEN>
SIWDT
‘ scout
fo ‘
o |
f
Toys T ‘ [CGSCOCRI<SCODIV[2:0}>
[CGSCOCR]<SCOSEL[2:0]>
fosc 1r6a | SysTick
[CGSPCLKEN]
<TRCKEN>
CPU
foys TRCK e TRCLKIN DEBUG
fsys
foys Flash, BOOT ROM, RLM, RAMO/1,
VE RAM, INTIF (1A, IB, IMN), LVD,
SAM
PORT, TSPI, UART, EI2C, T32A, SMIF,
fsys fsys — RAMP, ASEL, ADC, DAC,
COMP, A-VE2, A-PMD2, A-ENC2, OFD,
‘ TRM, TRGSEL, CRC, DMAC, SIWDT,
Flash (SFR), VE ROM
[CGSYSCR]
<GEAR[2:0>
‘ O
TSPI, UART, T32A
[CGFSYSENA]
<IPENAQD> to <IPENA31>
fo — CGSYSCR] [CGFSYSENB]
c —' 12 ‘ 14 ‘ 18 ‘ 1/16‘ 1132 ‘ 1/64‘ 11128 ‘ 11256 ‘ /512 ‘ EPRCK[&O]i CPELBOOS 1o S PENB1>

Figure 1.1 Clock System Diagram
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1.2.4. Warming-up Function

The Warming-up function is to stabilize the oscillation of the oscillator.

1.2.4.1. Warming-up Timer for High-speed Oscillation

The warming-up timer has a built-in 16-bit warming-up timer. It is used when waiting for the stable oscillation of
internal high-speed oscillator 1 and external high-speed oscillator.
It is used for waiting for the stable oscillation of internal oscillator 1 when an operation mode transits from STOP1

mode to NORMAL mode among mode transitions. Regarding of a detail description for releasing STOP1 mode,
refer to "".

1.2.4.2. Setting Value of Warming-up Timer

The setting value of warming-up timer is as follows.

e For external high-speed oscillation
The time for stable oscillation of an external high-speed oscillator is calculated using the following
formula. The lower 4 bits of calculated value is rounded down and the upper 12 bits are set to
[CGWUPHCR|<WUPT[15:4]>.

Setting value of warming timer (16 bits)
= (warming-up time (s) / clock period (s)) - 16

(Example) When 5 ms of warming-up time is set up with 10 MHz oscillator (clock period is 100 (ns))
Warming-up timer setting value (16 bits) = (5ms/ 100ns) - 16
=50000 - 16
=49984
= 0xC340
Since upper 12 bits are set, the below value is set.
[CGWUPHCR]<WUPT[15:4]> = 0xC34

e For internal high-speed oscillator 1
The time for stable oscillation of an internal high-speed oscillator 1 is a constant value. "0x000" is set to
[CGWUPHCR]<WUPT[15:4]>. The time for stable oscillation of internal oscillator 1 (about 160 (us)) is
set when the warming-up timer operates by this setting.
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1.2.4.3.

Directions for Use of Warming-up Timer

The directions for use of a warming-up timer are explained.

(1)

)

©)

Note:

Selection of clock
The clock counted by the warming-up timer is selected among a clock of internal oscillator 1 and one of
external oscillator by [CGWUPHCR]<WUCLK>.

The warming-up timer is used for a high-speed oscillation, the clock classification (internal oscillation or
external oscillation) counted with a warming-up timer is selected by [CGWUPHCR]<WUCLK>.

Calculation of warming-up timer setting value
Regarding of calculating way of setting value to the warming-up time, refer to "1.2.4.2. Setting Value of
Warming-up Timer". The calculated value is set to [CGWUPHCR]<WUPT[15:4]>.

Start warming-up timer and confirm completion of warming up

When software (Instruction) performs the start of warming-up timer and confirms completion of warming up,
the followings are performed.

1. Set "1" to [CGWUPHCR]<WUON> to start warming-up timer. Setting "0" to it doesn't perform the forced
stop of warming timer. It is ignored.

2. Check [CGWUPHCR]<WUEF> changing "1" — "0". When [CGWUPHCR|<WUEF> is "1", the
warming-up timer is under counting up. When it is "0", the warming up is completed. After completion, the
warming-up timer is reset and initialized.

Since a warming-up timer is operating with the oscillating clock, a warming-up time includes an error, when
oscillation frequency has fluctuation. Therefore, it serves an approximate time.
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1.2.5. Clock Multiplying Circuit (PLL)

The clock multiplying circuit outputs the fprr. clock (up to 80MHz) multiplied by the optimum condition for the
frequency of the PLL reference clock fprirer (6MHz < fprirer < 12MHz) divided the output clock fosc of the
high-speed oscillator.

It is possible to make the frequency of an oscillator low and to make the frequency of an internal clock high by
this circuit.

1.2.5.1. PLL Setting after Reset Release

The PLL is disabled after reset release.

In order to use the PLL, select the PLL reference clock by [CGSYSCR/<PLLREFSEL[2:0]> and set
[CGPLLOSELJ<PLLOSET[23:0]> to a multiplication value while [CGPLLOSEL]<PLLOON> is "0".

Then wait until approximately 100 ps as a PLL initialization time. And set <PLLOON> to "1" to start PLL
operation. Then, the fprr clock which is multiplied fosc can be used by setting [CGPLLOSEL] <PLLOSEL> to "1"
after waiting for approximately 100 ps as a lock up time.

Regarding of PLL reference clock selection, refer to "Table 1.1 Selection of PLL Reference Clock (frLirer)".

Table 1.1 Selection of PLL Reference Clock (feLLrer)

fosc frequency (MHz) DI.:::)ng feLLrer frequency (MHz)
6 <fosc <12 1/1 6 < fpLLrReF < 12
12 < fosc < 18 1/2 6 < frLLRer <9
18 < fosc < 24 1/3 6 < frLLrer < 8
24 = fosc 1/4 6 = fPLLREF
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1.2.5.2. Formula and Example of Setting Value for PLL Multiplication

The details of the items of [CGPLLOSEL]<PLLOSET[23:0]> which set up a PLL multiplication are shown below.

Table 1.2 Details of Setting Value to [CGPLLOSEL]J<PLLOSET[23:0]>

Items of PLLOSET Function
[23:17] Correction The quotient of feLLrer / 340000 (integer part).
) value setting [Refer to Table 1.3.
000: 6 < fpLLREF =7
001: 7 < fpLLrer < 8
. . 010: 8 < fpLLrer £ 10
[16:14] frLLREF setting 011: 10 < foLLrer < 12
Others: Reserved
(Unit: MHz)
00: Reserved
[13:12] Dividing 01: 1/ 2 (Divided by 2)
) setting 10: 1/ 4 (Divided by 4)
11: 1/ 8 (Divided by 8)
0000: 0.0000 1000: 0.5000
0001: 0.0625 1001: 0.5625
Fraction part 0010: 0.1250 1010: 0.6250
[11:8] of 0011: 0.1875 1011: 0.6875
’ multiplication 0100: 0.2500 1100: 0.7500
value 0101: 0.3125 1101: 0.8125
0110: 0.3750 1110: 0.8750
0111: 0.4375 1111: 0.9375
0x00: 0
0x01: 1
Integer part of | 0x02: 2
[7:0] multiplication :
value OxFD: 253
OxFE: 254
OxFF: 255

Note: A multiplication value is the total of <PLLOSET[7:0]> (integer part) and <PLLOSET[11:8]> (fraction part).

frrL is calculated by the following formula.

forr = fprirer X (/CGPLLOSELJ<PLLOSET[7:0]> + [CGPLLOSELJ<PLLOSET[11:8]>) x
[CGPLLOSELJ<PLLOSET[13:12]>

Notel: The absolute value of frequency accuracy is not guaranteed.

Note2: There is no linearity in the frequency by the fraction part of multiplication value.

Note3: fprL < Maximum operating frequency
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Table 1.3 PLL Correction Value (Example)

<PLLOSET[23:17]>
feLLrer (MHZ) (decimal, integral value)
6.00 18
8.00 24
10.00 30

The PLL correction value can be calculated by following formula.
When fprireris 6.0 MHz, the correction value is 6 / 0.34 = 17.64 — 18; A fraction part is rounded up.
The major examples of a setting value to [CGPLLOSELJ<PLLOSET[23:0]> are shown below.

The target clock frequency (ferr) is generated from input frequency (feLirer). The fprrrer is multiplied and divided
by PLL.

A dividing ratio is chosen from 1 /2,1/4,and 1/ 8.

Moreover, the multiplied frequency must be within the following ranges.
100 MHz < fPLLREF x Multiplication value <200 MHz

Table 1.4 Example of PLLOSET Setting Value

foLirer (MHz) M”'t",':'l'l‘l’:m" D':’::'(:‘g fe (MHz) | <PLLOSET[23:0]>
6.00 26.625 172 79.88 0x241AIA
8.00 20.0000 172 80.00 0x305014
10.00 16.0000 172 80.00 0x3C9010

1.2.5.3. Change of PLL Multiplication Value under Operating

It changes to a setup which sets "0" to f[CGPLLOSELJ<PLLOSEL> first and does not use a PLL multiplication
clock operation when changing a multiplication value while the PLL multiplication clock is using. And
[CGPLLOSELJ<PLLOST> = 0 is read, after checking having changed to a setup which does not use a
multiplication clock, [CGPLLOSELJ<PLLOON> is set to "0", and PLL is stopped.

Then, the multiplication value of [CGPLLOSELJ<PLLOSET> is changed, /[CGPLLOSEL]<PLLOON> is setto "1"
after about 100us as initialize time of PLL, and operation of PLL is started.

Then, [CGPLLOSELJ<PLLOSEL> is set to "1" after about 100us as lock-up time.
Finally, [CGPLLOSELJ<PLLOST> is read and it checks having changed.
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1.2.5.4. Procedures of Switching Starting and Stopping PLL Operation
(1) fc setting (PLL operation stopped — PLL operation started)

The example of switching procedure from the state of PLL operation stopped to the state of PLL operation
started is as follows for the fc.

<< State before switching >>

[CGPLLOSEL]J<PLLOON> =0 The PLL operation is stopped.

[CGPLLOSEL]<PLLOSEL>=0 The fosc is selected (PLL is unused.).

[CGPLLOSELJ<PLLOST> = 0 The status of the clock selection indicates that the fosc is selected (PLL
is unused.).

[CGSYSCRJ<PLLREFSEL[2:0]> = 000 fosc is selected as PLL reference clock (fpLLrEF).

<< Example of switching procedure >>

1 |[CGSYSCRJ<PLLREFSEL[2:0]> = xxx [Select the divided fosc as fpLLrEF.
[CGPLLOSEL]<PLLOSET[23:0]> =

2 OXXXX Set PLL multiplication value (0xXXX).

3 | Wait 100 us or more. Wait for the initialization time after a PLL multiplication value is set.
4 |[CGPLLOSEL]J<PLLOON> =1 Start the PLL operation.

5 | Wait 100 ys or more. Wait for the PLL output clock stable time (as lock-up time).

6 |[CGPLLOSELJ<PLLOSEL> =1 Select the fpLL.

7 | [CGPLLOSELJ<PLLOST> is read. Wait until the selection status changes under using PLL

([CGPLLOSELJ<PLLOST> = 1).

Note: Procedure 1 to 5 are not required when the state before switching is [CGPLLOSELJ<PLLOON> = 1.
When switching from the state of PLL operation stopped to the state of PLL operation started while the PLL
output clock is stable, only procedure 6 and 7 are required.

(2) fc setting (PLL operation oscillated — PLL operation stopped)

The example of switching procedure from the state of PLL operation oscillated to the state of PLL operation
stopped is as follows for the fc.

<< State before switching >>

[CGPLLOSEL]<PLLOON> =1 The PLL operation is oscillated.
[CGPLLOSEL]<PLLOSEL> =1 The fpLL is selected (PLL is used.).

_ The status of the clock selection indicates that the fpLL is selected (PLL is
[CGPLLOSEL]<PLLOST> = 1 used).

<< Example of switching sequence >>

1 |[CGPLLOSEL]J<PLLOSEL>=0 Select the fosc (PLL is unused.).

Wait until the selection status changes under not using PLL
([CGPLLOSEL]<PLLOST> = 0).

3 |[CGPLLOSEL]<PLLOON>=0 Stop the PLL operation.

2 |[CGPLLOSEL]J<PLLOST> is read.
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1.2.6. System Clock

An internal high-speed oscillation clock and external high-speed oscillation clock (connected oscillator or clock
input) can be used as a source of system clock.

The fc divided by setting of [CGSYSCRJ<GEAR[2:0]> can be used as a system clock. This is called as clock gear.
Although a setting of clock gear can be changed during operation, after setting register before a clock actually
changes, up to 16-clock time is required of fc. Check completion of a clock change by
[CGSYSCR]<GEARST[2:0]>.

Note: Do not change a clock gear during operation of peripheral functions, such as a timer counter.

1.2.6.1. Procedure of Setting System Clock

(1) fosc setting (Internal oscillator — External oscillator)

The example of switching procedure from the internal high-speed oscillator 1 (IHOSC1) to the external high-
speed oscillator (EHOSC) is as follows for the fc.

<< State before switching >>

[CGOSCCRJ<IHOSC1EN> = 1 The internal high-speed oscillator 1 is oscillated.

_ The internal high-speed oscillator 1 (IHOSC1) is selected as the high-
[CGOSCCR]<OSCSEL> =0 speed oscillator for fosc.
The oscillator selection status for fosc indicates that the internal high-
speed oscillator 1 (IHOSC1) is selected.

[CGOSCCRJ<OSCF>=0

An oscillator is connected to X1/X2 pin.
(Note)

Note: Do not connect any devices except a oscillator.

<< Example of switching procedure >>

[PHPDN]<bit[1:0]> = 00 Disable pull-down resistors of X1 and X2 pins.
[PHIE]<bit[1:0]> = 00 Disable input control of X1 and X2 pins.
[PHCR]<bit[1:0]> = 00 Disable output control of X1 and X2 pins.

1 [[PHOD]<bit[1:0]> = 00 Disable open-drain control of X1 and X2 pins.
[PHFR6]<bit1> =0 Function register 6 is set as the PORT.
[PHFR7]<bit1> =0 Function register 7 is set as the PORT.
[PHFR8]<bit0> = 0 Function register 8 is set as the PORT.

Select an external high-speed oscillator as using an external high-speed

2 |[CGOSCCRJ<EOSCENT[1:0]> = 01 oscillator (EHOSC).

[CGWUPHCR]<WUCLK> = 1 Use the clock of external high-speed oscillator (EHOSC) as the source
3 clock of warming-up timer.

[CGWUPHCR]<WUPT[15:4]> = Set the arbitrary value as oscillator stable time to warming-up timer.

arbitrary value
4 ([CGWUPHCR]J<WUON> =1 Start the warming-up timer.
5 | [CGWUPHCR]<WUEF> is read. \é\;ait until warming-up operation is completed ([CGWUPHCR]<WUEF> =
6 |[CGOSCCR]<OSCSEL>=1 Select the external high-speed oscillator (EHOSC) as oscillator for fosc.

. Wait until the status of the oscillator selection for fosc becomes that an
7 |[CGOSCCR]<OSCF>is read. external oscillator (EHOSC) is selected. ([CGOSCCR]J<OSCF> = 1)
8 |[CGOSCCRJ<IHOSC1EN>=0 Stop the internal high-speed oscillator 1.
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(2) fosc setting (Internal oscillation — External clock input)

The example of switching procedure from the internal high-speed oscillator 1 (IHOSC1) to the external clock
input (EHCLKIN) is as follows for the fc.

<< State before switching >>

[CGOSCCRJ<IHOSC1EN> =1 The internal high-speed oscillator 1 is oscillated.

_ The internal high-speed oscillator 1 (IHOSC1) is selected as the high-
[CGOSCCR]<OSCSEL> =0 speed oscillator for fosc.
The oscillator selection status for fosc indicates that the internal high-
speed oscillator 1 (IHOSC1) is selected.

Input clock to EHCLKIN Voltage level of clock must be within the proper voltage range.

[CGOSCCR]<OSCF> = 0

<< Example of switching procedure >>

[PHPDN]<bit[0]> = 0 Disable pull-down resistor of X1/EHCLKIN.

1 [PHIE]<bit[0]> = 0/1 The input control of X1/EHCLKIN pin is arbitrary.
[PHCR]<bit[0]> = 0 Disable output control of X1/EHCLKIN.
[PHODJ<bit[0]> =0 Disable open-drain control of X1/EHCLKIN.

Select an external high-speed oscillator as using an external clock input

2 |[CGOSCCRJ<EOSCEN[1:0]> =10 pin (EHCLKIN).

3 |[CGOSCCR]J<OSCSEL> =1 Select the external high-speed oscillator (EHOSC) as oscillator for fosc.
. Wait until the status of the oscillator selection for fosc becomes that an

4 |[CGOSCCR]<OSCF>is read. external oscillator (EHOSC) is selected. ([CGOSCCR]<OSCF> = 1)

5 |[CGOSCCRJ<IHOSC1EN> =0 Stop the internal high-speed oscillator 1.

(3) fosc setting (External oscillator or external clock input — Internal oscillator)

The example of switching procedure from the external high-speed oscillator (EHOSC) or external clock input
(EHCLKIN) to the internal high-speed oscillator 1 (IHOSC1).

<< State before switching >>

The external high-speed oscillator (EHOSC) or the external clock input
pin (EHCLKIN) is selected as oscillator for fosc.

The external high-speed oscillator (EHOSC) is selected as the high-
speed oscillator for fosc.

The oscillator selection status for fosc indicates that the external high-
speed oscillator (EHOSC) is selected.

[CGOSCCRJ<EOSCEN][1:0]> = 01 or 10

[CGOSCCR]J<OSCSEL> =1

[CGOSCCR]<OSCF> = 1

<< Example of switching procedure >>

Use the clock of internal high-speed oscillator (IHOSC1) as the source
clock of warming-up timer.

1 | [CGWUPHCR]<WUCLK>= 0

2 [[CGWUPHCR]<WUPT[15:4]> = 0x000 | Set "0x000" as oscillator stable time to warming-up timer.

3 |[CGOSCCRJ<IHOSC1EN> = 1 Start the internal high-speed oscillator 1.

4 [[CGWUPHCR]J<WUON> =1 Start the warming-up timer.

5 | [CGWUPHCR]<WUEF> is read. \é\;alt until warming-up operation is completed ([CGWUPHCR]<WUEF> =

6 |[CGOSCCR]<OSCSEL>=0 Select the internal high-speed oscillator 1 (IHOSC1) as oscillator for fosc.
Wait until the status of the oscillator selection for fosc becomes that an

7 |[CGOSCCR]<OSCF> is read. internal high-speed oscillator (IHOSC1) is selected.

([CGOSCCRJ]<OSCF> = 0)
Select external high-speed oscillator as using no external high-speed
oscillator.

8 [[CGOSCCRJ<EOSCEN][1:0]> =00
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1.2.7. Clock Supply Setting Function

TMPMA4L Group (1) has the clock supply supply/stop function for the peripheral circuits. To reduce the power
consumption, it can stop supplying the clock to the peripheral functions that are not used.

Except some peripheral functions, clocks of the peripheral functions are not supplied after releasing reset.

In order to supply the clock of the peripheral function to be used, set the corresponding bit of [CGFSYSENA],
[CGFSYSENBJ, [CGFCEN] and [CGSPCLKEN] to "1".

For details, refer to "1.4 Explanation of Register".

1.2.8. Clock Output Function

TMPMAL Group (1) has the clock output function to the pin. The high-speed oscillation clock "fosc", high-speed
clock "fc", system clock "fsys" can be output from the SCOUT pin.

For details, refer to "1.4.2.5. [CGSCOCR] (SCOUT Output Control Register)".
The below table shows the use propriety state of SCOUT pin in each operation mode.

Table 1.5 List of Use Propriety in Each Operation Mode

Operation mode
SCOUT selection NOR:?(I‘_‘I?IDLE STOP1 mode STOP2 mode
fosc v - -
fc v - -
fsys v - -

Note: v': available, -: not available

1.2.9. Prescaler Clock

Each peripheral function has a prescaler circuit to divide the ®TO clock. The ®TO clock which is input into the
prescaler circuit can be divided by the divide rate specified by the [CGSYSCRJ<PRCK[3:0]>.

After releasing reset, fc is selected as ®TO.
After writing register, the time of up to 512 fc clocks is required before a clock actually changes.
To confirm the completion of the clock change, check the status of [CGSYSCRJ<PRCKST[3:0]>.

Note: Do not change a prescaler clock during operation of peripheral functions, such as a timer counter.
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1.3. Operation Mode

TMPMAL Group (1) has NORMAL mode and low-power consumption modes (IDLE, STOP1 and STOP2) as the
operation mode. The power consumption can be reduced by changing operation mode according to directions for
use.

1.3.1. Details of Operation Mode
1.3.1.1. Feature in Each Operation Mode

The feature in NORMAL and low-power consumption modes are as follows.

o NORMAL mode

The CPU core and peripheral functions operate in the NORMAL mode. After releasing reset, TMPM4L
Group (1) operates in NORMAL mode.

e Low-power consumption mode

The feature in low-power consumption modes is as follows.

— IDLE mode
The CPU stops in the IDLE mode.
The peripheral functions should perform operating or stopping by the register of each peripheral function,
such as the clock supply setting function, etc.

Note: Note that the CPU cannot clear the watchdog timer in IDLE mode.

— STOPI mode
All internal circuits including the internal oscillators stop.
If the STOP1 mode is released, the internal high-speed oscillator 1 (IHOSC1) starts oscillation, and
TMPMA4L Group (1) returns to the NORMAL mode.
Disable the interrupts which are not used for STOP1 release before transition to the STOP1 mode.

—  STOP2 mode
It is the mode which holds a part of the function and cut off an internal electrical power source. STOP1
Consumption of electric power larger than the STOP2 mode can be held down. If the STOP2 mode is
released, the power supply will be switched on to the main power domain, a reset sequence will be
performed, and it will return to NORMAL mode.
As for the main power domain, it is a function which does not supply a power supply in STOP2 mode.

Regarding of state of peripheral functions in the low-power consumption mode, refer to "1.3.1.4. Operation Status
of Peripheral Functions in Low-power Consumption Mode".
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1.3.1.2. Transition to and Return from Low-power Consumption Mode

In order to transit to each low-power consumption mode, the IDLE, STOP1, or STOP2 mode is selected by the
standby control register [CGSTBYCRJ/<STBY[1:0]>, and a WFI (Wait For Interrupt) command is executed. When
the transition to the low-power consumption mode has been performed by WFI instruction, the returning from the
low-power consumption mode can be performed by the reset or the interrupt generation. To return by interrupt, the
preparation for releasing the low-power consumption mode is required beforehand. Refer to "Interrupts” chapter of
the reference manual "Exception" for details.

Notel: TMPMAL Group (1) does not support a return by events; therefore, do not perform a transition to low-
power consumption mode by WFE (Wait For Event).

Note2: TMPM4L Group (1) does not support low-power consumption mode by SLEEPDEEP of the Cortex-M4
(with FPU) processor core. Do not use the <SLEEPDEEP> bit of the system control register.

1.3.1.3. Selection of Low-power Consumption Mode

The low-power consumption mode is selected by [CGSTBYCR]<STBY[1:0]>.
Following table shows the mode selected by <STBY[1:0]>.

Table 1.6 Low-power Consumption Mode Selection

Low-power
consumth)ion Mode [CGSTBYCR]<STBY[1:0]>
IDLE mode 00
STOP1 mode 01
STOP2 mode 10

Note: Do not use the settings other than the above.
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1.3.1.4. Operation Status of Peripheral Functions in Low-power Consumption Mode

The following Table 1.7 shows the operating status of the peripheral functions (block) in each operation mode.

In addition, after releasing reset, the clock supply status of the peripheral functions except some peripheral
functions is not supplied.

If needed, set [CGFSYSENA], [CGFSYSENB/, [CGFCEN], and [CGSPCLKEN] to enable clock supply.

Table 1.7 Operating Status of Peripheral Functions in Each Low-power Consumption Mode

Block N?ﬂi’g:" IDLE mode |STOP1 mode ST?NP;S;’“

Processor core (including Debug) v - - #
DMAC v - #

Registers 4 4 - #
ADC v v - #
ASEL v v - #
DAC v v - #
COMP v v - #
UART v v - #
EI2C v v - #
TSPI v v - #
SMIF v v - #
A-PMD2 v v - #
A-VE2 v v - #
A-ENC2 v v - #
T32A v v - #
TRGSEL v v - #
SAM v v - #
CRC v v - #
SIWDT v v (Note2) - -
LVD v v v v
OFD v v - #
TRM v N/A - #
CG v v v #
PLL v v - #
RAM parity (RAMP) v v - #
(Eé(;e(;réacl:?lgh speed oscillator v v ) #
I(?:'eorr;acl::w)lgh-speed oscillator 1 v v ) #
I(meorréaél:g)lgh speed oscillator 2 v v ) #
RLM v v v v
1A v v v v
1B 4 4 v #
DNF v v v #
Flash Can be Can be Hold
RAM accessed accessed Hold #
VE RAM (Note4) #
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v This peripheral function can be operated.

-2 A clock to this peripheral function is stopped automatically after operation mode is transited to the target
low-power consumption mode.

#: A power supply to this peripheral function is shut down automatically after operation mode is transited to the
target low-power consumption mode. After returning to NORMAL mode, they are initialized by reset.

Notel: After confirming that the peripheral is stopped, operation mode is transited to the STOP2 mode.
Note2: Protect A mode only. In other cases, stop SIWDT before transiting to IDLE mode.

Note3: The state of PORTs, when [RLMSHTDNOP]<PTKEEP> is set to "1", are held. The drive capacity of ports
whose drive capacity can be selected is set to 1 mA not depending on setting of /[DRVCR0] and
[DRVCF1I].

Note4: Data is held when the peripheral functions which are access (read or write) (such as DMA, etc.) except
CPU are not connected on the bus matrix.
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1.3.2. Operation Mode State Transition

: Reset : : STOP2 mode :
Bttt ittt _-7i releasereset ;
- [y
L
,// After release reset, |
.~ internal high-speed oscillator |
_~"" 1(HOSC1)starts oscillation. I Interrupt

&° (Note2) |
1
Interrupt (Note2)
STOP1 mode |- —=-22 > o aaoas,
(CPU and peripherals NORMAL mode - P»| domain stop and internal
except some ones stop.) [« Instruction power supply to them is
Instruction (Note1) tumed off.)
Instruction I Interrupt
Y 1
IDLE mode

(CPU stops ?1
(Operating peripheral
functions can be elected.)

Figure 1.2 Operation Mode State Transition

Notel: Warming up is required at returning. A warming-up time must be set in the previous operation mode
(NORMAL mode) before transiting to the STOP1 mode.

Note2: When TMPM4L Group (1) returns from STOP2 mode, it branches to the interrupt routine of reset. When it
returns from the STOP1 mode, it branches to the service routine of interrupt source.

1.3.2.1. IDLE Mode Transition Flow

Perform the following procedure when transiting to the IDLE mode.

Because the IDLE mode is released by the interrupt, set the interrupt source setting before transiting to the IDLE
mode. For the interrupts that can be used to release the IDLE mode, refer to "1.3.3.1. Release Source of Low-
power Consumption Mode". Disable interrupts which do not use for releasing the IDLE mode and ones which
cannot be used.

Transition flow (from NORMAL mode)
1 |[SIWDxEN]<WDTE> =0 Disable SIWDT.
2 | [SIWDxCR]J<WDCR[7:0]> = 0xB1 Disable SIWDT.
3 |[FCSROJ<RDYBSY> is read. Wait until the Flash memory is Ready state (= 1).
4 |[CGSTBYCR]<STBY[1:0]> = 00 Low-power consumption mode selection is set to IDLE mode.
5 |[CGSTBYCR]<STBY[1:0]> is read. Check that the value written in step 4 can be read.
6 [WFI command execution Transit to IDLE mode.

Note: When using the protect A mode of SIWDT, step 1 and 2 are not required.
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1.3.2.2. STOP1 Mode Transition Flow

Perform the following procedure when transiting to STOP1 mode.

Because the STOP1 mode is released by an interrupt, set the interrupt source setting before transiting to STOP1
mode. For the interrupts that can be used to release the STOP1 mode, refer to "1.3.3.1. Release Source of Low-
power Consumption Mode". Disable interrupts which do not use for releasing the STOP1 mode and ones which
cannot be used.

Transition flow (from NORMAL mode)

1 |[SIWDxEN]<WDTE> =0 Disable SIWDT.
2 | [SIWDxCR]J<WDCR[7:0]> = 0xB1 Disable SIWDT.
3 |[FCSROJ<RDYBSY> is read. Wait until the Flash memory is Ready state (= 1).
4 | [CGWUPHCRJ<WUEF> is read. Zvv?/ﬁégt: tzhg)warming-up operation is completed. ((CGWUPHCR]
[CGWUPHCR]<WUCLK> = 0 Use the clock.of |nterpal high-speed oscillator (IHOSC1) as the source
5 clock of warming-up timer.
[CGWUPHCR]<WUPT[15:4]> = 0x000 | Set "0x0000" to warming-up timer.
6 |[CGSTBYCR]<STBY[1:0]> =01 Low-power consumption mode selection is set to STOP1 mode.
7 |[CGPLLOSEL]J<PLLOSEL>=0 Select the fosc (PLL is unused.).
. Wait until the selection status changes under not using PLL
8 |[CGPLLOSEL]J<PLLOST> is read. (ICGPLLOSEL]<PLLOST> = 0).
9 |[CGPLLOSEL]<PLLOON>=0 Stop the PLL operation.
10 [[CGOSCCR]<IHOSC1EN> =1 Start the internal high-speed oscillator 1.
11 | [CGWUPHCR]<WUON> = 1 Start the warming-up timer.
. Wait until the warming-up operation is completed. ((CGWUPHCR]
12 | [CGWUPHCR]<WUEF> is read. <WUEF> = 0)
13 [[CGOSCCR]<OSCSEL>=0 Select the internal high-speed oscillator 1 (IHOSC1) as oscillator for fosc.
. Wait until the status of the oscillator selection for fosc becomes that
14 | [CGOSCCR]<OSCF> is read. IHOSC is selected. ([CGOSCCRJ<OSCF> = 0)
15 [[CGOSCCR]<EOSCEN[1:0]> = 00 Use the external oscillator (EHOSC) as no oscillator.
16 [[CGOSCCR]J<IHOSC2EN> =0 Stop the internal high-speed oscillator 2 (IHOSC2).
17 | [CGOSCCRJ<EOSCEN[1:0]> is read. |Check that the value written in step 15 can be read.
18 | [CGOSCCRJ<IHOSC2F> is read. Wait until the stability flag of internal oscillation for IHOSC2 becomes "0".
19 | WFI command execution Transit to STOP1 mode.
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1.3.2.3. STOP2 Mode Transition Flow

Set up the following procedure at transition to STOP2.

Because STOP2 mode is released by an interrupt, set the interrupt before transition STOP2 mode. For the
interrupts that can be used to release the STOP2 mode, refer to "1.3.3.1. Release Source of Low-power
Consumption Mode". Disables unused interrupts and unavailable interrupts for release STOP2.

Transition procedure (from NORMAL mode)

1 [SIWDXEN]J<WDTE> =0 Disable SIWDT.

2 [SIWDxCR]<WDCR][7:0]> = 0xB1 Disable SIWDT.

3 [FCSROJ<RDYBSY> is read. Wait until Flash becomes the Ready state (= 1).

4 [RLMSHTDNOP]<PTKEEP> = 1 10 control signal is made to hold.

5 [CGSTBYCR]<STBY[1:0]> =10 Low-power consumption mode selection is set to STOP2 mode.

6 [CGPLLOSEL]<PLLOSEL>=0 Select the PLL to "PLL is unused (fosc)".

7 [CGPLLOSEL]<PLLOST> is read. Wait until the PLL selection status for fsys becomes PLL unused. (= 0).

8 [CGPLLOSEL]J<PLLOON> =0 Stop PLL for fsys.

o [CGWUPHCR]<WUCLK> = 0 (S”itotréec\:/)a.rmmg-up clock selection to internal high-speed oscillator 1
[CGWUPHCR]<WUPT[15:4]> = 0x000 Set "0x0000" to warming-up timer.

10 [CGOSCCRJ<IHOSC1EN> =1 Enable the internal high-speed oscillator 1.

11 [CGWUPHCR]<WUON> = 1 Start the high-speed oscillation warming-up timer

12 [CGWUPHCR]<WUEF> is read. Wait until the warming-up timer status flag becomes ends (= 0).

13 [CGOSCCRJ<OSCSEL> = 0 gseéi;tgiot;;gzjgese&c;'scnlatlon selection for fosc to internal high-speed

14_| teGosconjosce s rea. et ety oy o eeaTes

15 [CGOSCCRJ<EOSCENI[1:0]> =00 Set the selection of an external oscillator operation to unused.

16 [CGOSCCRJ<IHOSC2EN> =0 The internal high-speed oscillator 2 is stopped.

17 [CGOSCCRJ<EOSCENI1:0]> is read. The register writing of step 15 is checked (= 00).

18 [CGOSCCRJ<IHOSC2F> is read. \é\éilih;?otlrl ;hselgc’tﬁgzlzoesrc;llatlon stable flag of the internal high-speed

19 {gi%ﬁg;ﬁtgg}:iﬁﬁ;g??g E>0= 0 A STOP2 mode reset flag/reset pin flag is cleared (Note).

20 WFI command execution €— Transit to STOP2 mode.

21 Jump instruction —_ Return to step 20.

Note: Refer to the Reference Manual "Exception" for a reset flag register [RLMRSTFLG)].

2026-01-30
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1.3.3. Return from Low-power Consumption Mode

1.3.3.1. Release Source of Low-power Consumption Mode

The interrupt, non-maskable interrupt, and reset can perform return from a low-power consumption mode. The

source which can be used to release the low-power consumption mode is depending on the low-power

consumption mode.

For details, the following table is shown.

Table 1.8 List of Release Source

Low-power consumption mode

IDLE
mode

STOP1
mode

STOP2
mode

Release
source

INTOO to 20

INTT32A00ACCAP, INTT32A00BCAP,
INTT32A01ACCAP, INTT32A01BCAP,
INTT32A02ACCAP, INTT32A02BCAP,
INTT32A03ACCAP, INTT32A03BCAP,
INTT32A04ACCAP, INTT32A04BCAP, INTDMAATC,
INTT32A00AC, INTT32A00B, INTT32A01AC,
INTT32A01B, INTT32A02AC, INTT32A02B,
INTT32A03AC, INTT32A03B, INTT32A04AC,
INTT32A04B

INTVCNO, INTEMGO, INTOVVO, INTPWMO,
INTENCOO, INTENCO1, INTCOMPO, INTCOMP1,
INTCOMP2, INTCOMP3, INTCOMP4, INTCOMPS

INterTUPt | |NTADATRG, INTADASGL, INTADACNT,

INTADBTRG, INTADBSGL, INTADBCNT

INTADAPDA, INTADAPDB, INTADACPO, INTADACP1,

INTADBPDA, INTADBPDB, INTADBCPO, INTADBCP1,

INTTORX, INTTOTX, INTTOERR, INTT1RX, INTT1TX,
INTT1ERR, INTT2RX, INTT2TX, INTT2ERR

INTUARTORX, INTUARTOTX, INTUARTOERR,
INTUART1RX, INTUART1TX, INTUART1ERR,
INTUART2RX, INTUART2TX, INTUART2ERR,
INTUART3RX, INTUART3TX, INTUART3ERR,
INTUART4RX, INTUART4TX, INTUART4ERR,
INTUARTS5RX, INTUARTS5TX, INTUARTSERR

INTSMIO, INTI2COBF, INTI2COAL, INTI2CO,
INTI2C1BF, INTI2C1AL, INTI2CT1,

INTPARI, INTDMAAERR, INTFLCRDY

SysTick interrupt

Non-Maskable Interrupt (INTWDTO)

v (Note)

Non-Maskable Interrupt (INTLVD)

v

Reset (SIWDT)

v (Note)

Reset (LVD)

v

Reset (OFD)

Reset (SAM)

Reset (RESET_N pin)

v
v
v

v': After release the low-power consumption mode, the interrupt procedure will start.

-: It cannot be used for release the low-power consumption mode.

Note: Protected A mode only. In other cases, stop SIWDT before transition to IDLE mode.
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Released by an interrupt request

When the interrupt request releases the low-power consumption mode, it is necessary to prepare so that
interrupt request may be detected by the CPU. It is necessary that the interrupt request used for releasing
STOP1 may be detected by the CPU and INTIF.

Released by Non-Maskable Interrupt (NMI)

The SIWDT interrupt INTWDTO, Protect A mode only.) and the LVD interrupt (INTLVD) for the NMI
sources can perform release from the low-power consumption mode.

Released by reset

The reset can perform release from all the low-power consumption modes.
When released by reset, TMPMA4L Group (1) operates in the NORMAL mode and it’s registers will be
initialized after releasing reset. For details, refer to "3.2.7.1. Reset Factors and Initialized Range".

Released by SysTick interrupt

SysTick interrupt can be used only in the IDLE mode.

Refer to "Interrupt” chapter of the reference manual "Exception" for details of interrupt.

1.3.3.2. Warming-up when Releasing Low-power Consumption Mode

Warming up may be required for the stability of internal circuits when the operation mode transits.

When the transition from STOP1 mode to NORMAL mode is performed, the internal oscillation is selected as the
source clock of the warming-up timer automatically and the warming-up timer is started. A system clock is output
after warming-up time is elapsed.

For this reason, before executing the command which the operation mode transits to the STOP1 mode by, set
warming-up time to [CGWUPHCR]<WUPT[15:4]>. For the setting value, refer to "1.2.4.3. Directions for Use of
Warming-up Timer".

The following table shows the necessity of a warming-up setting at the time of each operation mode transition.

Table 1.9 Warming-up Time Setting

Operation mode transition Warming-up setting
NORMAL — IDLE Not required
NORMAL — STOP1 Not required
NORMAL — STOP2 Not required
IDLE — NORMAL Not required
STOP1 — NORMAL Required (automatic warming up)
STOP2 — RESET — NORMAL Not required
30/58 2026-01-30
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1.3.3.3. Restart Operation from STOP2 Mode

The restart operation flow from STOP2 mode release factor interrupt generating is as follows.

Generate release factor

Check reset flag (Note1)
e [RLMRSTFLGXx] = xx (itis checked by which factor reset has
occured.)

RESET_N pin or LVD reset
A 4 A 4

Return to the NORMAL mode with all
register initialized.

STOPZ2 release interrupt

Interrupt processing

e Setting for interrupt enable register,
interrupt priority register.

e Check the STOP2 release factor.

A 4 A 4

Re-setting of register (Note2)
e Re-setting each function register with
register initialization.

Re-setting of register (Note2)
e Re-setting each function register with
register initialization.

\ 4

Relase the port keep function

o |Initial setting at the return of STOP2,
re-setting the port setting register.

e [RLMSHTDNOP]J<PTKEEP> =0
(possible to control a port.)

Figure 1.3 STOP2 Mode Restart Operation Flow

Notel: When STOP2 mode is released by RESET N pin, as for a reset flag, both "STOP2 reset flag" and "reset
pin flag" are materialized.

Note2: When STOP2 mode is released by LVD reset, as for a reset flag, both "STOP2 reset flag" and "reset pin
flag" are materialized.

Note3: Register reset area is differ depending on the releasing STOP2 mode by an interrupt and the releasing
STOP2 mode by the reset of RESET N pin or LVD. Refer to "3.2.7.1. Reset Factors and Initialized Range
of Circuits" for register reset area by each factor.

2026-01-30
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1.4. Explanation of Register
1.4.1. Register list

The register related to CG and its address information is shown below.

Peripheral function

Channel/unit

Base address

Clock control and operation CG _ 0x40083000
mode
Power control/reset RLM — 0x4003E400

1.4.1.1. Clock Control and Operation Mode

Register name Address (Base+)
CG Write Protection Register [CGPROTECT] 0x0000
Oscillation Control Register [CGOSCCR] 0x0004
System Clock Control Register [CGSYSCR] 0x0008
Standby Control Register [CGSTBYCR] 0x000C
SCOUT Output Control Register [CGSCOCR] 0x0010
PLL Selection Register [CGPLLOSEL] 0x0020
High-speed Oscillation Warming-up Register [CGWUPHCR] 0x0030
Clock Supply and Stop Register A for fsys [CGFSYSENA] 0x0050
Clock Supply and Stop Register B for fsys [CGFSYSENB] 0x0054
Clock Supply and Stop Register for fc [CGFCEN] 0x0058
gleot;:llng(L:Jir;ElI}i/tand Stop Register for ADC and [CGSPCLKEN] 0x005C

1.4.1.2. Power Control/reset

Register name Address (Base+)
Power Supply Cut Off Control Register [RLMSHTDNOP] 0x0001
RLM Write Protection Register [RLMPROTECT] 0x000F

Note: Byte accessible registers. Bit band access cannot be performed.

2026-01-30
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1.4.2. Detail of Registers
1.4.21. [CGPROTECT] (CG Write Protection Register)

Bit Bit symbol After reset | Type Function

31:8 - 0 R Read as "0".

Control write-protection for the CG register (all registers included
except this register)

0xC1: CG registers are write-enabled. (Protect disabled)

Other than 0xC1: Sets write protection (Protect enabled)

7:0 PROTECT[7:0] 0xC1 R/W

1.4.2.2. [CGOSCCR] (Oscillation Control Register)

Bit Bit symbol After reset | Type Function
31:20 - 0 R |Readas"0".
Stability flag of internal oscillation for IHOSC2
19 IHOSC2F 0 R 0: Stopping or being in warming up
1: Stable oscillation
18:17 - 0 R |Readas"0".
Stability flag of internal oscillation for IHOSC1 (Note4)
16 IHOSC1F 1 R 0: Stopping or being in warming up
1: Stable oscillation
15:13 - 0 R |Read as "0".
12 - 0 R/W | Write as "0".
11:10 - 0 R |Readas"0".
High-speed oscillator for fosc selection status.
9 OSCF 0 R 0: Internal high-speed oscillator1 (IHOSC1)

1: External high-speed oscillator (EHOSC)
Selection high-speed oscillation for fosc (Note1)
8 OSCSEL 0 R/W | 0: Internal high-speed oscillator1 (IHOSC1)
1: External high-speed oscillator (EHOSC)
74 - 0 R [Read as "0".
Internal high-speed oscillator2 (IHOSC2) control (Note 2)
3 IHOSC2EN 0 R/W | 0: Stop
1: Oscillation
Selection operation of external high-speed oscillator (EHOSC)
(Note3)
00: External high-speed oscillator is not used

2.1 EOSCEN[1:0] 00 RIW 01: Use as external high-speed oscillator (EHOSC)
10: Use as external clock input (EHCLKIN)
11: Reserved
Internal high-speed oscillator1 (IHOSC1) control
0 IHOSC1EN 1 R/W | 0: Stop

1: Oscillation

Notel: When the setting is modified, confirm that the written value can be read from [CGOSCCR]<OSCF> before
executing the next operation.

Note2: Setting cannot be changed, when [SIWDxOSCCR]<OSCPRO> is "1" (Write protection of SIWDT is
enabled).

Note3: When EHOSC is used as the oscillator connection pin, set these bits to "01" (use as external high-speed
oscillator).

Note4: To wait stabilizing oscillation of the internal high-speed oscillatorl (IHOSC1), use a warming-up timer and
confirm [CGWUPHCR]<WUEF> instead of <IHOSCI1F>.
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1.4.2.3. [CGSYSCR] (System Clock Control Register)

Bit Bit symbol After reset | Type Functions

31:28 - 0 R [Read as "0".

Prescaler clock (®TO) selection status

0000: fc 0100:fc/16  1000: fc / 256
27:24 PRCKSTI[3:0] 0000 R 0001:fc/2 0101:fc/32 1001:fc/512
0010:fc/4 0110:fc/64 1010 to 1111: Reserved
0011:fc/8 0111:fc /128

23:19 - 0 R [Read as "0".

Selection status of the gear ratio of the system clock (fsys).
000: fc 100: fc / 16

18:16 GEARSTI[2:0] 000 R 001:fc/2 101 to 111: Reserved

010:fc/4

011:fc/8

15:12 - 0 R Read as "0".

Select prescaler clock (PTO).
0000: fc 0100: fc /16 1000: fc / 256
0001:fc/2 0101:fc/32 1001:fc/512
0010:fc/4 0110:fc/64 1010 to 1111: Reserved
0011:fc/8 0111:fc/ 128

Selects a prescaler clock for the peripheral functions.

76 - 0 R/W [ Write as "0".

Select PLL reference clock (fpLLReF)
000: fosc 100 to 111: Reserved
5:3 | PLLREFSEL[2:0] 000 R/W | 001:fosc/2
010: fosc /3
011: fosc /4
Select gear ratio of the system clock (fsys).
000: fc 100: fc / 16
2:0 GEARJ2:0] 000 R/W | 001:fc/2 101 to 111: Reserved
010:fc/4
011:fc/8

11:8 PRCK]3:0] 0000 R/W
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1.4.2.4. [CGSTBYCR] (Standby Control Register)

Bit Bit symbol After reset | Type Function
31:2 - 0 R [Read as"0".
Select a low-power consumption mode.
00: IDLE
1:0 STBY[1:0] 00 R/W | 01: STOP1
10: STOP2
11: Reserved

1.4.2.5. [CGSCOCR] (SCOUT Output Control Register)

Bit Bit symbol After reset | Type Functions

317 - 0 R Read as "0".

SCOUT division ratio selection (Note)
000: No dividing
001: Divided by 2
6:4 SCODIV[2:0] 000 R/W | 010: Divided by 4
011: Divided by 8
100: Divided by 16
101 to 111: Reserved
SCOUT base clock selection (Note)
000: fosc
001: fc
010: Reserved
011: fsys
100 to 111: Reserved
SCOUT output enable control
0 SCOEN 0 R/W | 0: Disabled
1: Enabled

Note: When "011: fsys" for SCOUT is selected by <SCOSEL[2:0]>, "000: No dividing" by <SCODIV[2:0]>
cannot be selected.

3:1 SCOSEL[2:0] 000 RIW
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1.4.2.6. [CGPLLOSEL] (PLL Selection Register)

Bit Bit symbol After reset | Type Function
PLLO multiplication setting
31:8 | PLLOSET[23:0] 0x000000 | R/W |About a multiplication setting, refer to "1.2.5.2. Formula and
Example of Setting Value for PLL Multiplication".
7:3 - 0 R [Read as "0".
Clock selection status
2 PLLOST 0 R 0: fosc
1: fpLL
Clock selection
1 PLLOSEL 0 R/W | 0: fosc
1: fpLL
PLL operation
0 PLLOON 0 R/W | 0: Stopped
1: Operated

1.4.2.7. [CGWUPHCR] (High-speed Oscillation Warming-up Register)

Bit Bit symbol After reset | Type Function
Set the upper 12 bits of the 16 bits of calculation value of the
. . warming-up timer.
31:20 WUPT[15:4] 0x800 RIW About setting of a warming-up timer, refer to "1.2.4.3. Directions
for Use of Warming-up Timer".
19:16 WUPT[3:0] 0000 RIW Set the Iower'4 bits qf the 16 bI}S of (flalculatlon value of the
warming-up timer. It is fixed to "0000".
15:9 - 0 R |Readas "0".
Warming-up source clock selection (Note1)
8 WUCLK 0 R/W | 0: Internal high-speed oscillator1 (IHOSC1)
1: External high-speed oscillator (EHOSC)
7:2 - 0 R |Read as "0".
Status of the warming-up timer (Note2)
1 WUEF 0 R 0: The end of warming-up operation
1: In warming-up operation
Warming-up timer control
0 WUON 0 w 0: Don't care
1: Warming-up operation start

Notel: Use the clock of internal high-speed oscillator 1 for warming up when the operation mode transits from
STOP1 mode. Do not use the clock of external high-speed oscillator.

Note2: Do not modify the registers during the warming up (SWUEF> = 1). Set the registers when <WUEF> is "0".
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1.4.2.8. [CGFSYSENA] (Clock Supply and Stop Register A for fsys)

Bit Bit symbol

After reset

Type

Functions

31 IPENA31

R/W

T32A ch4 clock enable control
0: Stop clock.
1: Supply clock.

30 IPENA30

R/W

T32A ch3 clock enable control
0: Stop clock.
1: Supply clock.

29 IPENA29

R/W

T32A ch2 clock enable control
0: Stop clock.
1: Supply clock.

28 IPENA28

R/W

T32A ch1 clock enable control
0: Stop clock.
1: Supply clock.

27 IPENA27

R/W

T32A chO0 clock enable control
0: Stop clock.
1:Supply clock.

26 IPENA26

R/W

A-ENC2 chO clock enable control
0: Stop clock.
1: Supply clock.

25 IPENA25

R/W

A-PMD2 chO clock enable control
0: Stop clock.
1:Supply clock.

24 IPENA24

R/W

A-VE2 chO clock enable control
0: Stop clock.
1: Supply clock.

23 IPENA23

R/W

DMAC unit A clock enable control
0: Stop clock.
1: Supply clock.

22:9 -

R

Read as "0".

8 IPENAOS

R/W

PORT J clock enable control
0: Stop clock.
1: Supply clock.

7 IPENAQ7

R/W

PORT H clock enable control
0: Stop clock.
1: Supply clock.

6 IPENAO6

R/W

PORT G clock enable control
0: Stop clock.
1: Supply clock.

5 IPENAOS

R/W

PORT F clock enable control
0: Stop clock.
1: Supply clock.

4 IPENAO4

R/W

PORT E clock enable control
0: Stop clock.
1: Supply clock.

3 IPENAO3

R/W

PORT D clock enable control
0: Stop clock.
1: Supply clock.

2 IPENAO2

R/W

PORT C clock enable control
0: Stop clock.
1: Supply clock.

1 IPENAO1

R/W

PORT B clock enable control
0: Stop clock.
1: Supply clock.

0 IPENAOO

0

R/W

PORT A clock enable control
0: Stop clock.
1: Supply clock.

Notel: Even if the initial value of the register is set to clock stop, the clock is supplied during the reset.

Note2: Write "0" for bit of peripheral function that does not exist in each product.
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1.4.2.9. [CGFSYSENB] (Clock Supply and Stop Register B for fsys)

Bit

Bit symbol

After reset

Type

Function

31

IPENB31

R/W

SIWDT chO clock enable control
0: Stop clock.
1: Supply clock.

30

R

Read as "0".

29

IPENB29

R/W

Write as "1"

28

Read as "0".

27

IPENB27

R/W

TRGSEL clock enable control
0: Stop clock.
1: Supply clock.

26

IPENB26

R/W

TRM clock enable control
0: Stop clock.
1: Supply clock.

25

IPENB25

R/W

OFD clock enable control
0: Stop clock.
1: Supply clock.

24

IPENB24

R/W

CRC clock enable control
0: Stop clock.
1: Supply clock.

23

IPENB23

R/W

RAM Parity clock enable control
0: Stop clock.
1: Supply clock.

22:18

Read as "0".

17

IPENB17

R/W

ASEL clock enable control
0: Stop clock.
1: Supply clock.

16

IPENB16

R/W

COMP clock enable control
0: Stop clock.
1: Supply clock.

15

IPENB15

R/W

DAC ch1 clock enable control
0: Stop clock.
1: Supply clock.

14

IPENB14

R/W

DAC chO clock enable control
0: Stop clock.
1: Supply clock.

13

IPENB13

R/W

ADC unit B clock enable control
0: Stop clock.
1: Supply clock.

12

IPENB12

R/W

ADC unit A clock enable control
0: Stop clock.
1: Supply clock.

11

IPENB11

R/W

EI2C ch1 clock enable control
0: Stop clock.
1: Supply clock.

10

IPENB10

R/W

EI2C chO0 clock enable control
0: Stop clock.
1: Supply clock.

IPENBO9

R/W

UART ch5 clock enable control
0: Stop clock.
1: Supply clock.

IPENBO8

R/W

UART ch4 clock enable control
0: Stop clock.
1: Supply clock.

IPENBO7

R/W

UART ch3 clock enable control
0: Stop clock.
1: Supply clock.

IPENBO6

R/W

UART ch2 clock enable control
0: Stop clock.
1: Supply clock.

IPENBO5

R/W

UART ch1 clock enable control
0: Stop clock.
1: Supply clock.
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Bit Bit symbol After reset| Type Function

UART chO clock enable control
4 IPENBO4 0 R/W 0: Stop clock.

1: Supply clock.
SMIF chO clock enable control
3 IPENBO3 0 R/W 0: Stop clock.

1: Supply clock.
TSPI ch2 clock enable control
2 IPENB02 0 R/W 0: Stop clock.

1: Supply clock.
TSPI ch1 clock enable control
1 IPENBO1 0 R/W 0: Stop clock.

1: Supply clock.
TSPI chO clock enable control
0 IPENBOO 0 R/W 0: Stop clock.
1: Supply clock.

Notel: Even if the initial value of the register is set to clock stop, the clock is supplied during the reset.

Note2: Write "0" for bit of peripheral function that does not exist in each product.

1.4.2.10. [CGFCEN] (Clock Supply and Stop Register for fc)

Bit Bit symbol After reset | Type Function
31:8 - 0 R Read as "0".
DNF clock enable control
7 FCIPENO7 0 R/W | 0: Stop clock.

1: Supply clock.
Monitoring clock of OFD enable control

6 FCIPENO6 0 R/W | 0: Stop clock.
1: Supply clock.
5:0 - 0 R [Read as"0".

Note: Even if the initial value of the register is set to clock stop, the clock is supplied during the reset.

39/58 2026-01-30
Rev. 1.0



TXZ+ Famil
TOSHIBA TMPMA4L G-:'o:;q(?;

Clock Control and Operation Mode

1.4.2.11. [CGSPCLKEN] (Clock Supply Stop Register for ADC and Debug Circuit)

Bit Bit symbol After reset | Type Function
31:18 - 0 R |Readas"0".
Enable the clock for ADC Unit B (Note2)
17 ADCKEN1 0 R/W | 0: Clock stop

1: Clock supply
Enable the clock for ADC Unit A (Note2)

16 ADCKENO 0 R/W | 0: Clock stop
1: Clock supply
15:1 - 0 R |Read as "0".
Enable the Clock for the Trace function of Debug circuit (Trace or
SWV).
0 TRCKEN 0 R/W 0: Clock stop

1: Clock supply
Notel: Even if the initial value of the register is set to clock stop, the clock is supplied during the reset.

Note2: When setting this bit to "0" (clock stop), make sure that AD conversion is stopped.

1.4.2.12. [RLMSHTDNOP] (Power Supply Cut Off Control Register)

Bit Bit symbol After reset | Type Function
7 - 0 R/W |Write as "0".

6:5 - 0 R [Read as "0".

4 - 0 R/W |Write as "0".

3:1 - 0 R [Read as "0".

I/O control signal holding control in STOP2 mode
0: Controlled by Port circuit
1: Held control signal at changing 0 — 1
This bit must be set before transition to STOP2 mode.

Note: Byte accessible registers. Bit band access cannot be performed.

0 PTKEEP 0 R/W

1.4.2.13. [RLMPROTECT] (RLM Write Protection Register)

Bit Bit symbol After reset | Type Function

RLM register write protection control

0xC1: RLM register writing enabled (Protect disabled)

Other than 0xC1: RLM register writing enabled (Protect enabled)
Disable to write to [RLMSHTDNOP].

Note: Byte accessible registers. Bit band access cannot be performed.

7:0 PROTECT 0xC1 R/W
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2. Memory Map
2.1. Outlines

The memory maps for TMPMA4L Group (1) are based on the Cortex-M4 (with FPU) processor core memory map.

The built-in ROM, built-in RAM and special function registers (SFR) of TMPM4L Group (1) are mapped to the
Code, SRAM and peripheral regions of the Cortex-M4 (with FPU) respectively. The special function register
(SFR) means the control registers of all input/output ports and peripheral functions.

Regarding the addresses of SFR, refer to the Reference Manual "Product Information".
The private peripheral bus is the processor core’s internal register region.
For more information on each region, refer to the " Arm Cortex-M4 Processor Technical Reference Manual".

Note that access to regions indicated as "Fault" causes a bus fault if bus faults are enabled, or causes a hard fault if
bus faults are disabled. Also, do not access the vendor-specific region (Vender-Specific).
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2.1.1. TMPM4LxFYA

- Code Flash: 256KB (Area0, Areal)

- RAM: 32KB

- Products: TMPMA4LAFYAUG, TMPM4L2FYADUG, TMPM4L2FYAQG, TMPM4L1FYAUG

OXFFFF_FFFF]
0xE010_0000

Vender-specific

0xE000_0000

Private peripheral bus

OXFFFF_FFFF
0xE010_0000

Vender-specific

0xE000_0000

Private peripheral bus

0xA800_0000

Fault

0xA000_0000

SMIF (Direct area)

External device

0xA800_0000

Fault

0xA000_0000

SMIF (Direct area)

Fault External RAM Fault
0x6000_0000 0x6000_0000
Fault Fault
0x5E04_0000 0x5E04_0000
Flash mirror Flash mirror
0x5E02_0000 (Area1 128KB) 0x5E02_0000 (Area1 128KB)
Flash mirror Flash mirror
0x5E00_0000 (Area0 128KB) 0x5E00_0000 (Area0 128KB)
Flash (SFR) Flash (SFR)
0x5DFF_0000 Ox5DFF_0000
Fault Fault
0x4400_0000 0x4400_0000
Bit band alias Bit band alias
0x4200_0000 (Peripherals) 0x4200_0000 (Peripherals)
Peripheral
Fault Fault
0x400A_0000 0x400A_0000
SFR SFR
0x4003_E000 0x4003_E000
Fault Fault
0x4003_D00O 0x4003_D000
SMIF (SFR]
0x4003_C000 (SFR) 0x4003_C000 SMIF (SFR)
Fault Fault
0x4000_0000 0x4000_0000
Fault
Ox3F7F_9800
BOOT ROM
Fault !
O0x3F7F_8000 (Mirror 6KB)
Fault
0x2400_0000 0x2400_0000
Bit band alias Bit band alias
RAMs;
0x2200_0000 (RAMS) 0x2200_0000 (RAMs)
Fault SRAM Fault
0x2000_B400 0x2000_B400
VE ROM (Note) VE ROM (Note)
0x2000_9000 (9KB) 0x2000_9000 (9KB)
VE RAM (Note) VE RAM (Note)
0x2000_8000 (4KB) 0x2000_8000 (4KB)
RAM1 RAM1
0x2000_4000 (16KB) 0x2000_4000 (16KB)
RAMO RAMO
0x2000_0000 (16KB) 0x2000_0000 (16KB)
Fault
Fault
0x0004_0000 Code
Flash
0x0002_0000 (Area1 128KB) 0x0000_1800
Flash BOOT ROM
0x0000_0000 (Area0 128KB) 0x0000_0000 (6KB)

Single chip mode

Single boot mode

Figure 2.1 TMPM4LxFYA

Note: When [VExRAMTSKCONFG1]<VERAMBUS> = 0, a bus manager can access VE RAM.

When [VExROMCONFG]<VEROMBUS> = 0, a bus manager can access VE ROM.
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2.1.2. TMPM4LxFWA

- Code Flash: 128KB (Area0)

- Data Flash: 64KB (Areal)

- RAM: 32KB

- Products: TMPM4LAFWAUG, TMPM4L2FWADUG, TMPM4L2FWAQG, TMPM4L1FWAUG

Note: When [VExRAMTSKCONFG1]<VERAMBUS> = 0, a bus manager can access VE RAM.
When [VExROMCONFG]<VEROMBUS> = 0, a bus manager can access VE ROM.

OXFFFF_FFFF| OXFFFF_FFFF -
- Vender-specific Vender-specific
0xE010_0000 0xE010_0000
Private peripheral bus Private peripheral bus
0xE000_0000 0xE000_0000
OXAB00 0000 Fault Fault
XAB00_000( External device | ©¥A800_0000
SMIF (Direct area) SMIF (Direct area)
0xA000_0000 0xA000_0000
Fault External RAM Fault
0x6000_0000 0x6000_0000
Fault Fault
0x5E04_0000 0x5E04_0000
0x5E03_0000 Reserved 0x5E03_0000 Reserved
0x5E02_0000 | Flash mirror (Areat 64KB) 0x5E02_0000 | Flash mirror (Areat 64KB)
Flash mirror Flash mirror
0x5E00_0000 (Area0 128KB) 0x5E00_0000 (Area0 128KB)
Flash (SFR) Flash (SFR)
0x5DFF_0000 0x5DFF_0000
Fault Fault
0x4400_0000 0x4400_0000
Bit band alias Bit band alias
0x4200_0000 (Peripherals) 0x4200_0000 (Peripherals)
Peripheral
Fault Fault
0x400A_0000 0x400A_0000
SFR SFR
0x4003_E000 0x4003_E000
Fault Fault
0x4003_D000 0x4003_D000
SMIF (SFR) SMIF (SFR)
0x4003_C000 0x4003_C000
Fault Fault
0x4000_0000 0x4000_0000
Fault
O0x3F7F_9800
BOOT ROM
Fault !
0x3F7F_8000 (Mirror 6KB)
Fault
0x2400_0000 0x2400_0000
Bit band alias Bit band alias
(RAMs) (RAMs)
0x2200_0000 0x2200_0000
Fault SRAM Fault
0x2000_B400 0x2000_B400
VE ROM (Note) VE ROM (Note)
0x2000_9000 (9KB) 0x2000_9000 (9KB)
VE RAM (Note) VE RAM (Note)
0x2000_8000 (4KB) 0x2000_8000 (4KB)
RAM1 RAM1
0x2000_4000 (16KB) 0x2000_4000 (16KB)
RAMO RAMO
0x2000_0000 (16KB) 0x2000_0000 (16KB)
Fault
Fault
0x0004_0000 Code
0x0003_0000 Reserved
0x0002_0000 | Flash (Areal 64KB) 0x0000_1800
Flash BOOT ROM
0x0000_0000 (Area0 128KB) 0x0000_0000 (6KB)

Single chip mode

Single boot mode

Figure 2.2 TMPM4LxFWA
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2.2. Bus Matrix

TMPMA4L Group (1) contains bus managers such as a CPU and DMA controller.

Bus managers connect to subordinate ports (SO to S3) of Bus Matrix. In the bus matrix, manager ports (MO to
M13) connect to peripheral functions via connections described as (O or @) in the following figure. "®" shows a
connection to a mirror area.

While multiple subordinates are connected to the same bus manager line in the Bus Matrix, if multiple subordinate
accesses are generated at the same time, a priority is given to access from a manager with the smallest subordinate
number.
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2.2.1. Configuration
2.2.1.1. Single Chip Mode

| Cortex-M4 with FPU

o ol 8
2 ® £
% v =y
| so [ s1]s2]s3|
Flash f i m? ’ ’ PN ) m?
- U
BootROM «—> M2 T .
e D X X DAC
RAM1 «—> M4
VE RAM/ROM |«—>» M5 55 COMP
- X X A-ENC2
SMIF(SFR)  |«—> M6 Q—Q AENG2
SMIF(Direct) |[«—>» M7 Q0 -PMD
T32A Y X
— &0 TSPI
DNF \X é EI2C
TRGSEL Q M12 —
SIWDT O M13 -
RAMP | S0 | s1 | s2 ]| s3 | TRV
s IB(INTIF)
el IMN(INTIF)
DMAC(SFR) e
A-VE2
DRV
IA(NTIF) Flash(SFR)
RLM PEENN
LVD
Figure 2.3 Single Chip Mode
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2.2.1.2. Single Boot Mode

| Cortex-M4 with FPU

owac] 1 1 4

£ S
2 © S
2 ® =
Ay Oy 2y
| so | s1 | s2 | s3]
<« MO MO
Flash <« M1 O—O M1
BootROM <« M2 I i O—O M2 ol ADC
RAMO <«—>» M3 M3
X X R DAC
RAM1 «—> M4 QO M4 o Covp
VE RAM/ROM |«—>{ M5 Q—Q M5 o AENGS
SMIF(SFR)  |[«—> M6 Q—Q M6 Yo
SMIF(Direct) |¢«—>» M7 M7 _
X X — <>  ASEL
T32A DS X X MO
UART |&>» é é M10 TSP
DNF <> O—0Q M11 El2C
M12
TRGSEL |«> Y e PORT
SIWDT |&>» ¢ CG
RAMP |€&>» | so|[s1]s2]s3| TRM
CRC  |«> IB(INTIF)
SAM | IMN(INTIF)
DMAC(SFR) |4 OFD
A-VE2
DRV
IA(INTIF) <«—>» Flash(SFR)
RLM
LVD
Figure 2.4 Single Boot Mode
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3. Reset and Power Supply Control
3.1. Outlines

Function classification Function Operation description
Power-on Reset Reset WhI'Ch occurs at the time of a power supply turning
on or turning off
Reset which occurs when the voltage of power supply is
CR?Id rfS?tth wni LVD reset the setting voltage or less
(suzzley)WI urning on a power Reset pin Reset by a RESET_N pin
Reset which occurs at the time of a power supply turning
PORF reset on or turning off PORF reset resets flash memory and
debugging circuits with priority.
Warm reset Internal reset Reset by SIWDT, OFD, LVD, LOCKUP, and
(Reset without turning on a power <SYSRESETREQ>
supply) Reset pin Reset by a RESET_N pin
Interrunt Reset to the main power domain (STOP2REQ) in returning
P from STOP2 mode
Reset by releasing STOP2 mode LVD reset Reset which occurs when the voltage of power supply is
the setting voltage or less
Reset pin Reset by a RESET_N pin
. . . After reset is released, TMPM4L Group (1) starts from the
Single boot starting Reset pin internal boot ROM.

3.2. Description of Function and Operation

This chapter describes that the power supply turns on and turns off, and items related with the reset.

Note: Refer to "Electrical Characteristics" of a datasheet for the time and voltage of description of the symbol in a
figure.
DVDDS indicates a power supply pin for the digital circuit.

3.2.1. Cold Reset

When a power supply is turned on, the stabilization time for the built-in regulator, the built-in Flash memory, and
the built-in high-speed oscillator is necessary. The TXZ+ family automatically inserts a wait time for the
stabilization of these circuits.

When a power supply is turned on, make sure that the power supply voltage must be monotonically increased. If
the power supply voltage drops and rises near the voltage level of POR and PORF detection/release voltage, it
may not operate normally even if the power supply voltage rises to the guaranteed operating range thereafter.
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3.2.1.1. Reset without Using RESET_N Pin

The LVD is enabled after initialization. Therefore, the LVD continuously resets TMPM4L Group (1) until a
voltage of power supply exceeds the release voltage of LVD after releasing POR and PORF.
After releasing LVD reset, an internal reset is released after "Internal processing time" + "CPU operation wait

time".

LVD release
voltage (Vivio)
POREF release

voltage (Veorri)

POR release
voltage (VereL)

Operation voltage range

Slope of power
supply voltage
(VF‘ON)

ov

RESET N pin ﬂ

LVD reset
Internal reset

> CPU starts operation.

Internal processing time (tirsT)

CPU operation wait time (tcruwr)

Figure 3.1 Reset without Using RESET_N Pin

Note: When the RESET N pin is not used, "High" or opened level should be input to the RESET N pin.
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3.2.1.2. Reset by RESET_N Pin

When the power supply is turned on, the timing of reset release by using RESET N pin can be controlled.

After a supply voltage exceeds the release voltage of the LVD and even after "Internal processing time" elapses, if
the RESET N pin is "Low", internal reset keeps asserting continuously. After a RESET N pin becomes "High",
the internal reset is released after "CPU operation wait time" has elapsed.

DVDD5
Operation voltage range
LVD release — - — - — - — - — —(— — — < .
voltage (Vivio)
PORF release — - — - — - — - — - — — R R R R R .
voltage (VporeL)
PORrelease _ __ = = -~~~ | O H .
voltage (Vprer)
Slope of power
supply voltage
(Vron)
ov
—- CPU starts operation.
RESET_N pin |
LVD reset
Internal reset
Internal processing time (tirst) CPU operation wait time (tcruwr)
Figure 3.2 Reset by RESET_N pin (1)
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If a RESET N pin input change from "Low" to "High" during "Internal processing time", internal reset signal is
released after "Internal processing time" + "CPU operation wait time" has elapsed.

Operation voltage range

LVD release — - — - —
voltage (Vivio)

PORF release — - — - — —— ——

voltage (VeorrL)

POR release _
voltage (VereL)
Slope of power
supply voltage

(Veon)
ov
—- CPU starts operation.

RESET_N pin[|

LVD reset
Internal reset

Internal processing time (tirst) CPU operation wait time (tcruwr)
Figure 3.3 Reset by RESET_N Pin (2)
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3.2.2. Warm Reset
3.2.2.1. Warm Reset by RESET_N Pin

When resetting with the RESET N pin, set the RESET N pin to "Low" for 17.2 ps or more while the power
supply voltage is within the operating range.

When the "Low" period of the RESET N pin is longer than "Internal processing time", after the RESET N pin
changes to "High", the internal reset is released after "CPU operation wait time" elapsed.

When the "Low" period of a RESET N pin is shorter than "Internal processing time", a time of the internal reset is
extended. It is released from a RESET N pin changes to "Low" after "Internal processing time" + "CPU operation
wait time" has elapsed.

DVDD5 T

i Operation voltage range

"Low" Period of RESET_N Pin Is Longer than Internal Processing Time (tirst)

CPU operation starts.

RESET_N pin

Internal reset

K=

Internal processing time (tirst) CPU operation wait time (toruwt)

Low" Period of RESET_N Pin Is Shorter than Internal Processing Time (tirst) $CPU operation starts.

RESET_N pin

Internal reset

Internal processing time (tirst) CPU operation wait time (tcpuwr)

Figure 3.4 Warm Reset Operation

3.2.2.2. Warm Reset by LVD

If the period when a voltage of power supply is LVD detection/release voltage or less is longer than "Internal
processing time", an internal reset is released after "Internal processing time". If it is shorter than "Internal
processing time", an internal reset is released after "Internal processing time" + "CPU operation wait time".

3.2.2.3. Warm Reset by Other Internal Resets

When the reset by internal source, such as SIWDT, OFD, SAM, LOCKUP, and <SYSRESETREQ> occurs, the
internal reset is released after "Internal processing time" + "CPU operation wait time" has elapsed.
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3.2.3. Reset with Releasing STOP2 Mode

When a RESET N pin changes "Low" or a LVD reset occurs, the STOP2 mode is released. And then, the main
power domain circuits are supplied power and are reset. When a RESET N pin changes "High" or the LVD reset
is released, an operation mode is transited to NORMAL mode.

When an interrupt for releasing the STOP2 mode is asserted, the main power domain circuits are supplied power
and are reset during releasing STOP2 mode sequence. Regarding of releasing STOP2 mode, refer to "1.3.3.3.
Restart Operation from STOP2 Mode".

3.2.4. Start Up in Single Boot Mode

Regarding of the Single boot mode, refer to the reference manual "Flash Memory".

When the Secure Access Memory or Non-releasable Flash Protect is enabled, the Single boot mode dose not start.
For details, refer to the reference manual "Security Function" and "Secure Access Memory".

3.2.4.1. Start Up Reset by RESET_N Pin

If a BOOT N keeps "Low" and RESET N pin changes "Low" to "High", the Single boot mode starts.
A BOOT N pin is released after the CPU operation starts.

Operation voltage range

LVD release — - — - — ——— —
voltage (Vivio)
PORrelease o
voltage (Veret) “ ]
ope of power
/ supply voltage
(VPON)
ov
3 CPU starts operation in
the Single boot mode.
RESET_N pin
LVD reset
Internal reset
Internal processing time (tirst) CPU operation wait time (tcpuwr)
Internal pull-up resistor control
signal for BOOT N pin OFF ON OFF
BOOT_N pin "Low" Can be released

Figure 3.5 Single Boot Mode Start Up with RESET_N Pin When Power Is Turned On
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3.2.4.2. Single Boot Mode Start Up when Power Supply Voltage Is Stable

When a power supply voltage is stable within an operating voltage range, a RESET N pin keeps "Low" for
"Internal processing time" or longer while the BOOT N pin is input "Low". And release reset (a RESET N pin is
changed from "Low" to "High").

DVDD5 T

RESET_N pin

Internal reset

CPU operation starts in
the Single boot mode.

Internal pull-up resistor control
signal for BOOT_N pin

OFF

Internal processing time (tirsT)

k=i CPU operation wait time
(tcruwr)

BOOT N pin

ON

"Low”

OFF

L Can be released

Figure 3.6 Single Boot Mode Start Up when Power Supply Voltage Is Stable
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3.2.5. Power-on Reset Circuit

The power-on reset circuit (POR) generates a reset signal when the power supply is turned on or turned off.

Note: The power-on reset circuit may not operate correctly due to the fluctuation of the power supply. Equipment
should be designed with full consideration of the electrical characteristics.

The power-on reset circuit consists of a detection voltage generation circuit, a reference voltage generation circuit,
and a comparator.

The power supply voltage indicates a voltage of power supply for the digital circuit.

Power supply voltage

_?- Power-on reset
Detection Comparator  detection signal
voltage h
generation PORHV
circuit :D_

Y

Reference voltage
generation circuit

A

Figure 3.7 Power-on Reset Circuit

3.2.5.1. Operation when Power Supply is Turned On

When turn on power supply, while the power supply voltage is power-on reset release voltage (Vprer) or lower,
the power-on reset signal is generated. Refer to "Figure 3.1 Reset " for details.

While the power-on reset signal is generated, the CPU and peripheral functions are reset.

3.2.5.2. Operation when Power Supply is Turned Off

When turn off power supply or when the power supply voltage is power-on reset detection voltage (Veper) or
lower, the power-on reset signal is generated.

While the power-on reset signal is generated, the CPU and peripheral functions are reset.
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3.2.6. Turning Off and Re-turning On of Power Supply

When the power supply is turned off, the power supply voltage must be down gentler gradient than Max value of
"Power gradient (Vporr)" specified in "Electrical Characteristics".

3.2.6.1. When Using External Reset Circuit or Built-in LVD Reset

When the power supply is turned off and the power supply voltage drops below the operation voltage range, the
power supply voltage becomes the detection voltage of the external reset circuit or built-in LVD or lower, causing
the reset occurs. From this reset sate, the power supply voltage must go up by keeping constraints as same as
turning on the power supply.

3.2.6.2. When not Using External Reset Circuit and Built-in LVD Reset

When the power supply is turned off and the power supply voltage drops below the operation voltage range, the
power supply voltage must drop the power-on reset detection voltage (Vpeper) or lower and this state must be kept
for 200 ps or more. After that, the power supply voltage must go up by keeping rule as same as turning on the
power supply.

If the power supply voltage drops below the power-on reset detection voltage (Veper) and this state cannot be kept
for 200 ps or more, or if the same constraints as turning on the power supply cannot be kept, TMPM4L Group (1)
may not operate properly.

3.2.7. After Reset Release

The control register of the Cortex-M4 (with FPU) processor core and control registers (SFR) of the peripheral
functions are initialized by reset. But, initialized range of circuits is different depend on the reset factor.

Refer to "Table 3.1 Reset Factors and Initialized Range of Circuits" for the initialized range of circuit by each
reset factor.

The reset factor when reset occurs can be checked by the reset flag registers which are [RLMRSTFLG0] and
[RLMRSTFLG]1]. For details of [RLMRSTFLGO0] and [RLMRSTFLG1], refer to the reference manual
"Exception".

After reset is released, TMPM4L Group (1) starts operation by a clock of internal high-speed oscillator 1
(IHOSC1). The external high-speed oscillator clock and PLL multiple circuit should be set if necessary.
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3.2.7.1. Reset Factors and Initialized Range of Circuits
The reset factors and initialized range of circuits are shown in Table 3.1.

Table 3.1 Reset Factors and Initialized Range of Circuits

Reset source

Registers and peripheral STOP2 release <SYS
i OFD SIWDT LVD PORF | RESET |[LOCKUP| SAM
functions POR [Reset pin
Interrupt .| LVD reset reset reset reset | REQ> | Reset | reset
Reset pin
source reset reset
Reset SYS |LOCKUP
sie::ﬂ STOP2 RESET_N LVD PORHV [RESET_N OFD Wt LVD PORF RESET | RESET SAM
9 REQ - [RSTOUT ~ |RSTOUT|RSTOUT|RSTOUT| RESET RESET
name REQ REQ
[RLMSHTDNOP] - v v v v v v v v v v v
Power control | [RLMPROTECT]
reset flags [RLMRSTFLGO] ) ) B v B } B } } B } }
[RLMRSTFLG1]
[IAIMCxq - v v v v v v v v v v v
Interrupt control [{IBA)IIA/,IICC)?:){ 7
[IBNIC00] v v v v v v v v v v v v
Flash memory | [FCCPROMR] v v - v - - - - v - - -
PORT All registers v v v v v v v v v v v v
OFD v v v v v v v v v v v v
LVD - v - v v - - - - B - .
Debug interface v v - v v - - - v - - -
Others v v v v v v v v v v v v
v': It is initialized.
- It is not initialized.
Note: When reset is performed, the data of internal RAM will not be guaranteed.
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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".

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

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.

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.

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, lifesaving and/or life supporting medical equipment,
equipment used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or
explosions, safety devices, elevators and escalators, and devices related to power plant. 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.

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.

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.

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.

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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