TOSHIBA

CMOS Digital Integrated Circuit Silicon Monolithic

TMPM4G Group(1)

General Description

° Arm ® Cortex®-M4( with FPU)

TMPM4G Group(1)
Datasheet

o~ LQFP176(20x20mm, 0.4mm pitch)
; LQFP144(20x20mm, 0.5mm pitch)

\/ LQFP128(14x14mm, 0.4mm pitch)

LQFP100(14x14mm, 0.5mm pitch)

VFBGA177(13x13mm, 0.8mm pitch)
VFBGA145(12x12mm, 0.8mm pitch)

° Frequency: 1 to 160 MHz, Operation voltage: 2.7 to 3.6 V
. Code Flash: 512 KB to 1536 KB. Data Flash: 32KB

° Built-in High speed 12-bit AD converter and plenty of timers/serial channels

Applications

TMPM4G group(1) integrates widely used for the equipment in which high speed data procedure is
required, such as OA/digital products, industrial equipment, and others.

Features

o Arm Cortex-M4( with FPU) e /O ports: 87 to 155 (Input: 4, Output: 1)

— Operation frequency: 1 to 160 MHz — Enable to select Pull-up/Pull-down resistor, Open-drain

— Memory Protection Unit (MPU) — 5V tolerant. 3V tolerant

* Supply voltage and power consumption e On-chip debug (JTAG/SW) and NBDIF (RAM monitor)

— Operation voltage: 2.7t03.6 V e Trigger Selector (TRGSEL)

— Low-power consumption operation: IDLE, STOP1, and STOP2 — Expand trigger requests for DMA Controller, Timer counter, and

e Operation temperature:
- 40 to +85°C@operation frequency 1 to 120 MHz
- 40 to +70°C@operation frequency 1 to 160 MHz
Internal memory
— Code Flash: 512 KB to 1536 KB, rewritable up to 10,000 times
— Data Flash: 32 KB, rewritable up to 100,000 times
— Data Flash is rewritable during instruction execution
— RAM: 128 KB to 192 KB and Backup RAM: 2 KB (all products)
Clock
— External high speed oscillator: 8 MHz to 20 MHz (Ceramic and
Crystal)
— External high speed clock input: 8 to 20 MHz
— Internal high speed oscillator1 (IHOSC1):10MHz, user trimming

function
— Internal high speed oscillator2 (IHOSC2):10MHz
— PLL: 160 MHz output
— External low speed oscillator: 32.768 kHz

Oscillation Frequency Detectior (OFD): Abnormal system clock

detection

Voltage Detection (LVD): 7 levels. selection between interrupts

and reset outputs
Interrupt
— External: 12 to 16 factors. Integrate digital noise filters (DNF).

— Internal: 91 to 124 factors

others.
DMA Controller: 3 units
— MDMAC: 1 unit,
DMA requests: 30 to 32 factors, internal/external triggers

— HDMAC: 2 units,

DMA requests: 13 to 15 factors, internal/external triggers
External bus interface(EBIF)
— Expandable to 64MB(Program/data)
— External data bus(separate bug/multiplexed bun): 8/16 bit width
— Chip select controller: 4 channels
Asynchronous serial communication

— UART: 3 to 6 channels, 5.0 Mbps (Max). FIFO (Transmission

8 stage and Reception 8 stage)

— FUART: 1 or 2 channels, 2.5Mbps (Max). FIFO (Transmission
32 stage and Reception 32 stage) and IrDA 115.2Kbps (Max).

Serial Peripheral Interface (TSPI): 5 to 9 channels
— SIO/SPI mode, 25 Mbps (Max)
— FIFO (Transmission 16bit x 8 stage and Reception 16bit x 8
stage)
12C Interface (12C): 3 to 5 channels
Multi master, standard mode/fast mode available
Serial Memory Interface (SMIF): 1 channel
— Connectable to two SPI FLASH
Start of commercial production
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e Consumer Electronics Control Circuit (CEC): 1 channel
o 8-bit DA converter (DAC): 2 channels
e 12-bit AD converter (ADC): 16 to 24 channel inputs
— Sample and hold circuit
— Conversion time: 1.0 us @faocik = 60 MHz
o Advanced Programmable Motor Control Circuit (A-PMD): 1 channel
— 3 phase PWM output, Synchronized with 12-bit ADC
— Emergency stop function by external inputs (EMGO pin and
OVVO pin)
e 32-bit Timer Event Counter (T32A)
— 28 channels as 16-bit Timers:14 channels as 32-bit Timers
— Interval Timer, event counter, input capture, phase difference
input, PPG output, Sync Start, Trigger Start
e Interval Sensor Detection circuit (ISD): 3 units
— 4 inputs per unit
— Sampling 12 inputs at maximum simultaneously in Unit
synchronous mode
— Low speed oscillator (32.768 kHz) and 32-bit timer output can
be used as sampling clock
e Long Term Timer (LTTMR): 1 channel
— Interval time of 0.1ps to 6553.5us can be set
e Real-time Clock (RTC): 1 channel
e Clock Selective Watchdog Timer (SIWDT): 1 channel
— Clocks other than the system clock can be selected.
— Clear window, interrupts and reset outputs
e Remote Control Signal Preprocessor (RMC): 1 to 2channels
e Supports boundary scan(BSC)
2019-03-26 2/ 132 Rev.4.2



TOSHIBA

TMPM4G Group(1)
Datasheet

Products Lists Categorized by Functions

The product under development is contained in this table.
For the newest status of each product, Please contact your sales representative.

Table1 TMPM4G9 (1)

Built-in Functions TMPM4G9OF15FG TMPM4G9F10FG TMPMAGOFEFG TMPMA4GOFDFG
Code Flash (KB) 1536 1024 768 512
Data Flash (KB) 32 32 32 32
Memory
RAM (KB) 192 192 128 128
Backup RAM (KB) 2 2 2 2
1/0 port PORT (pin) 155 155 155 155
External interrupt INT 16 16 16 16
External bus EBIF Sep./Mul. Sep./Mul. Sep./Mul. Sep./Mul.
MDMAC (ch) 32 32 32 32
DMAC
HDMAC (ch) 15 15 15 15
T32A (ch) 14 14 14 14
Timer function LTTMR (ch) 1 1 1 1
RTC (ch) 1 1 1 1
UART(ch) 6 6 6 6
FUART(ch) 2 2 2 2
Serial communication 12C(ch) 5 5 5 5
function TSPI(ch) 9 9 9 9
SMIF(ch) 1 1 1 1
CEC (ch) 1 1 1 1
12-bit ADC (ch) 24 24 24 24
Analog function
8-bit DAC (ch) 2 2 2 2
Motor control function A-PMD (ch) 1 1 1 1
Remote Control
. RMC (ch) 2 2 2 2
preprocessor peripherals
Interval Sensor
ISD (unit) 3 3 3 3
Detection peripherals
LVD(ch) 1 1 1 1
SIWDT(ch) 1 1 1 1
System function
OFD(ch) 1 1 1 1
POR 1 1 1 1
On-chip debug On-chip debug On-chip debug On-chip debug
. (JTAG/SW) (JTAG/SW) (JTAG/SW) (JTAG/SW)
Debug interface Debug . . . .
TRACE((4bits) TRACE((4bits) TRACE((4bits) TRACE((4bits)
NBDIF NBDIF NBDIF NBDIF
LQFP176
Package Package type
(20 mm x 20 mm, 0.4 mm pitch)
2019-03-26 3/ 132 Rev.4.2
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Table 2 TMPMA4G9 (2)
Built-in Functions TMPM4G9F15XBG | TMPM4G9F10XBG TMPM4G9FEXBG TMPM4G9FDXBG
Code Flash (KB) 1536 1024 768 512
Data Flash (KB) 32 32 32 32
Memory
RAM (KB) 192 192 128 128
Backup RAM (KB) 2 2 2 2
1/0 port PORT (pin) 155 155 155 155
External interrupt INT 16 16 16 16
External bus EBIF Sep./Mul. Sep./Mul. Sep./Mul. Sep./Mul.
MDMAC (ch) 32 32 32 32
DMAC
HDMAC (ch) 15 15 15 15
T32A (ch) 14 14 14 14
Timer function LTTMR (ch) 1 1 1 1
RTC (ch) 1 1 1 1
UART (ch) 6 6 6 6
FUART (ch) 2 2 2 2
Serial communication 12C (ch) 5 5 5 5
function TSPI (ch) 9 9 9 9
SMIF (ch) 1 1 1 1
CEC (ch) 1 1 1 1
12-bit ADC (ch) 24 24 24 24
Analog function
8-bit DAC (ch) 2 2 2 2
Motor control function A-PMD (ch) 1 1 1 1
Remote Control
. RMC (ch) 2 2 2 2
preprocessor peripherals
Interval Sensor
. . ISD (unit) 3 3 3 3
Detection peripherals
LVD (ch) 1 1 1 1
SIWDT (ch) 1 1 1 1
System function
OFD (ch) 1 1 1 1
POR 1 1 1 1
On-chip debug On-chip debug On-chip debug On-chip debug
. (JTAG/SW) (JTAG/SW) (JTAG/SW) (JTAG/SW)
Debug interface Debug
TRACE(4bits) TRACE(4bits) TRACE(4bits) TRACE((4bits)
NBDIF NBDIF NBDIF NBDIF
VFBGA177
Package Package type
(13 mm x 13 mm, 0.8 mm pitch)
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Table 3 TMPM4G8 (1)
Built-in Functions TMPM4G8F15FG TMPM4G8F10FG TMPM4GSFEFG TMPM4G8FDFG
Code Flash (KB) 1536 1024 768 512
Data Flash (KB) 32 32 32 32
Memory
RAM (KB) 192 192 128 128
Backup RAM (KB) 2 2 2 2
1/0 port PORT (pin) 127 127 127 127
External interrupt INT 16 16 16 16
External bus EBIF Sep./Mul. Sep./Mul. Sep./Mul. Sep./Mul.
MDMAC (ch) 32 32 32 32
DMAC
HDMAC (ch) 15 15 15 15
T32A (ch) 14 14 14 14
Timer function LTTMR (ch) 1 1 1 1
RTC (ch) 1 1 1 1
UART(ch) 5 5 5 5
FUART(ch) 2 2 2 2
Serial communication 12C(ch) 5 5 5 5
function TSPI(ch) 8 8 8 8
SMIF(ch) 1 1 1 1
CEC(ch) 1 1 1 1
12-bit ADC(ch) 24 24 24 24
Analog function
8-bit DAC(ch) 2 2 2 2
Motor control function A-PMD(ch) 1 1 1 1
Remote Control
. RMC(ch) 2 2 2 2
preprocessor peripherals
Interval Sensor
. . ISD(unit) 2 2 2 2
Detection peripherals
LVD(ch) 1 1 1 1
SIWDT(ch) 1 1 1 1
System function
OFD(ch) 1 1 1 1
POR 1 1 1 1
On-chip debug On-chip debug On-chip debug On-chip debug
. (JTAG/SW) (JTAG/SW) (JTAG/SW) (JTAG/SW)
Debug interface Debug
TRACE((4bits) TRACE((4bits) TRACE((4bits) TRACE((4bits)
NBDIF NBDIF NBDIF NBDIF
LQFP144
Package Package type
(20 mm x 20 mm, 0.5 mm pitch)
2019-03-26 5/ 132 Rev.4.2
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Table 4 TMPMA4GS (2)
Built-in Functions TMPMA4G8F15XBG TMPM4G8F10XBG TMPMA4G8FEXBG TMPMA4G8FDXBG
Code Flash (KB) 1536 1024 768 512
Data Flash (KB) 32 32 32 32
Memory
RAM (KB) 192 192 128 128
Backup RAM (KB) 2 2 2 2
1/0 port PORT (pin) 127 127 127 127
External interrupt INT 16 16 16 16
External bus EBIF Sep./Mul. Sep./Mul. Sep./Mul. Sep./Mul.
MDMAC (ch) 32 32 32 32
DMAC
HDMAC (ch) 15 15 15 15
T32A (ch) 14 14 14 14
Timer function LTTMR (ch) 1 1 1 1
RTC (ch) 1 1 1 1
UART (ch) 5 5 5 5
FUART (ch) 2 2 2 2
Serial communication I2C (ch) 5 5 5 5
function TSPI (ch) 8 8 8 8
SMIF (ch) 1 1 1 1
CEC (ch) 1 1 1 1
12-bit ADC (ch) 24 24 24 24
Analog function
8-bit DAC (ch) 2 2 2 2
Motor control function A-PMD (ch) 1 1 1 1
Remote Control
. RMC (ch) 2 2 2 2
preprocessor peripherals
Interval Sensor
. . ISD (unit) 2 2 2 2
Detection peripherals
LVD (ch) 1 1 1 1
SIWDT (ch) 1 1 1 1
System function
OFD (ch) 1 1 1 1
POR 1 1 1 1
On-chip debug On-chip debug On-chip debug On-chip debug
. (JTAG/SW) (JTAG/SW) (JTAG/SW) (JTAG/SW)
Debug interface Debug
TRACE((4bits) TRACE((4bits) TRACE((4bits) TRACE((4bits)
NBDIF NBDIF NBDIF NBDIF
VFBGA145
Package Package type
(12 mm x 12 mm, 0.8 mm pitch)
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Table5 TMPM4G7
Built-in Functions TMPM4G7F10FG TMPM4G7FEFG TMPM4G7FDFG
Code Flash (KB) 1024 768 512
Data Flash (KB) 32 32 32
Memory
RAM (KB) 192 128 128
Backup RAM (KB) 2 2 2
1/O port PORT (pin) 111 111 111
External interrupt INT 14 14 14
External bus EBIF Sep./Mul. Sep./Mul. Sep./Mul.
MDMAC (ch) 30 30 30
DMAC
HDMAC (ch) 15 15 15
T32A (ch) 14 14 14
Timer function LTTMR (ch) 1 1 1
RTC (ch) 1 1 1
UART(ch) 4 4 4
FUART(ch) 1 1 1
Serial communication I2C (ch) 3 3 3
function TSPI (ch) 6 6 6
SMIF (ch) 1 1 1
CEC (ch) 1 1 1
12-bit ADC (ch) 20 20 20
Analog function
8-bit DAC (ch) 2 2 2
Motor control function A-PMD(ch) 1 1 1
Remote Control
. RMC(ch) 2 2 2
preprocessor peripherals
Interval Sensor Detection .
. ISD(unit) 2 2 2
peripherals
LVD(ch) 1 1 1
SIWDT(ch) 1 1 1
System function
OFD(ch) 1 1 1
POR 1 1 1
On-chip debug On-chip debug On-chip debug
. (JTAG/SW) (JTAG/SW) (JTAG/SW)
Debug interface Debug
TRACE((4bits) TRACE(4bits) TRACE((4bits)
NBDIF NBDIF NBDIF
LQFP128
Package Package type
(14 mm x 14 mm, 0.4 mm pitch)
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Table 6 TMPM4G6
Built-in Functions TMPM4G6F10FG TMPM4G6FEFG TMPM4G6FDFG
Code Flash (KB) 1024 768 512
Data Flash (KB) 32 32 32
Memory
RAM (KB) 192 128 128
Backup RAM (KB) 2 2 2
1/O port PORT (pin) 91 91 91
External interrupt INT 12 12 12
External bus EBIF Sep./Mul. Sep./Mul. Sep./Mul.
MDMAC (ch) 30 30 30
DMAC
HDMAC (ch) 13 13 13
T32A (ch) 14 14 14
Timer function LTTMR (ch) 1 1 1
RTC (ch) 1 1 1
UART (ch) 3 3 3
FUART (ch) 1 1 1
Serial communication 12C (ch) 3 3 3
function TSPI (ch) 5 5 5
SMIF (ch) 1 1 1
CEC (ch) 1 1 1
12-bit ADC (ch) 16 16 16
Analog function
8-bit DAC (ch) 2 2 2
Motor control function A-PMD (ch) 1 1 1
Remote Control
. RMC (ch) 1 1 1
preprocessor peripherals
Interval Sensor Detection .
. ISD(unit) 1 1 1
peripherals
LVD (ch) 1 1 1
SIWDT (ch) 1 1 1
System function
OFD (ch) 1 1 1
POR 1 1 1
On-chip debug On-chip debug On-chip debug
. (JTAG/SW) (JTAG/SW) (JTAG/SW)
Debug interface Debug
TRACE((4bits) TRACE(4bits) TRACE((4bits)
NBDIF NBDIF NBDIF
LQFP100
Package Package type
(14 mm x 14 mm, 0.5 mm pitch)
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Preface
Conventions
e Numeric formats follow the rules as shown below:
Hexadecimal: OxABC
Decimal: 123 or 0d123 — Only when it needs to be explicitly shown that they are decimal numbers.
Binary: 0b111 — It is possible to omit the “Ob” when the number of bit can be distinctly understood

from a sentence.
e “ N”isadded to the end of signal names to indicate low active signals.
e Itis called “assert” that a signal moves to its active level, “deassert” to its inactive level.

e When two or more signal names are referred, they are described like as [m: n].
Example: S[3:0] shows four signal names S3, S2, S1 and SO together.

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

e “n” substitutes suffix number of two or more same kind of registers, fields, and bit names.
Example: [XYZ1], [XYZ2], [XYZ3] 2 [XYZn]
e "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: [ADACRO], [ADBCRO0], [ADCCRO0] {ADxCR0]
In case of channel, “x” means 0, 1,and 2. . .
Example: [T32A0RUNA], [T32A1RUNA], [T32A2RUNA] = [T32AXRUNA]
e The bit range of a register is written like as [m: n].
Example: Bit[3: 0] expresses the range of bit 3 to 0.

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

e Word and Byte represent the following bit length.

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

Double word: 64 bits
e Properties of each bit in a register are expressed as follows:

R: Read only
Ww: 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.

e Reserved bits of the Write-only register should be written with their default value. In the cases that default is
""", follow the definition of each register.

e Do not use read-modified-write processing to the register of a definition which is different by writing and read
out.
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Arm, Cortex and Thumb are registered trademarks of Arm Limited (or its subsidiaries) in the US
and/or elsewhere. All rights reserved.
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arm

The flash memory uses the Super Flash® technology under license from Silicon Storage Technology, Inc.
Super Flash® is registered trademark of Silicon Storage Technology, Inc.

All other company names, product names, and service names mentioned herein may be trademarks of their
respective companies.
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Terms and Abbreviations

The following words are terms or abbreviations mainly used in this datasheet.

ADC Analog to Digital Converter

A-PMD Advanced Programmable Motor Control Circuit

BSC Boundary Scan

CEC Consumer Electronics Control

DAC Digital to Analog Converter

DNF Digital Noise Filter

EBIF External Bus Interface

EHOSC External High Speed Oscillator

ELOSC External Low Speed Oscillator

FUART Full Universal Asynchronous Receiver Transmitter

HDMAC  High Speed DMAC

IHOSC Internal High Speed Oscillator

INT Interrupt

12C Inter-Integrated Circuit

ISD Interval Sensor Detection Circuit

LTTMR Long Term Timer

LVD Voltage Detection Circuit

MDMAC  Multi-Function DMA Controller

NBDIF Non Break Debug Interface

NMI Non-Maskable Interrupt

OFD Oscillation Frequency Detector

POR Power On Reset Circuit

RMC Remote Control Signal Preprocessor

RTC Real Time Clock

SMIF Serial Memory Interface

SIWDT Clock Selective Watchdog Timer

TRGSEL  Trigger Selection circuit

TRM Trimming Circuit

TSPI Toshiba Serial Peripheral Interface

T32A 32-bit Timer Event Counter

UART Universal Asynchronous Receiver Transmitter
2019-03-26 17 / 132 Rev.4.2
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1. Block Diagram
Memory
NBP Cortex-M4
Code Flash RAM Cwith FPU)
Debug 512K to 1536KB | | 128K to 192KB i%?ﬂT
oS¢ Da;aZIzESh BaCEUEBRAM (6KE) Clock control
(CG)
Exception o
NVIC Communication System
INT(IA) FUART(1 and 2ch) LVD IHOSC1
INT(IB) UART(3 to 6ch) SIWDT(1ch) IHOSC2
OFD(1ch)
DMAC I?C(3 to 5ch) EHOSC
MDMAC Timer
(30 to 32 ch) TSPI(5 to 9ch) ELOSC
T32A(14ch)
HDMAC SMIF(1ch) TRM
(13 to 15 ch) LTTMR
CEC(1ch) (1ch) :
TRGSEL RTC(1ch) Sensor Detection
ISD
DNF Analog (1 to 3 units)
PORT Motor Control ADC
(91 to 155pin) A-PMD (16 to 24ch) Rem(;if;ﬂ gontrol
EBIF (1ch) DAC(2ch) (1 to 2ch)
Backup power domain Main power domain

Figure 1.1 Block diagram of the TMPM4G Group(1)
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TOSHIBA

2.2. LQFP144
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TOSHIBA

TMPM4G Group(1)
Datasheet

2.3. LQFP128

AINAOO/PNO

AINAOL/PNL

AINA02/PN2

AINAO3/PN3

AINAO4/PNA

AINAOS/PNS

AINAOB/PNG

AINAOT/PN7
T32A04INB1/T32A04INCO/T32A04INAD/AINAOS/PPO
T32A04INAL/T32A04INC1/T32A04INBO/AINAOY/PP L
T32A05INB1/T32A05INCO/T32A05INAO/AINALO/PP2
T32A05INAL/T32A05INC1/T32A05INBO/AINALL/PP3
T32A06INB1/T32A06INCO/T32A06INAD/AINAL2/PP4
T32A06INAL/T32A06INC1/T32A06INBO/AINAL3/PPS
T32A07INB1/T32A07INCO/T32A07INAO/INT10b/AINA14/PPE
T32A07INALIT32A07INC1/T32A07INBO/INT11b/AINALS/PP7
T32A08INCO/T32A08INAO/AINALG/PRO
T32A08INC1/T32A08INBO/AINAL7/PRL
T32A09INCO/T32A09INAO/AINALB/PR2
T32A09INC1/T32A09INBO/AINALI/PR3

AVDD3

AVSS

DACO/PTO

DAC1/PTL

DVDD3G

DVSSG

CECOPT2

ERD_N/INT04b/PFO

EWR_N/PF1

[2C1SDA/PF2

12C1SCLIPF3

ECS2_NIPF4

PGLINTO92/EWAIT_N/UT2TXDA/UT2RXD

PG2/UT2RTS_N/ALARM_N/UT2CTS_N/I2COSDA

PGO/INTO8a/EALE/UT2RXD/UT2TXDA

DVSSF

PG3/UT2CTS_N/TRGINO/UT2RTS_N/I2COSCL

DVDD3F

PLO/INTO1a/T32A02INAO/T32A02INCO/TSPILCSIN/TSPILCSO

PLUTSPI1SCK
PL2/TSPIIRXD

PKL/INT11a/ISDBOUT/T32A00INBO/T32A00INC/HDMAREQB.

PK2/ECSO_N/SMIODO

PV3/T32A090UTB/ISDBIN3/YOO0/UT3CTS_N/UT3RTS_N

PKO/INT10a/ISDAOUT/T32A00INAO/T32A00INCO/SMIOCS1_N
PHOTRACEDATAL/UT1IRXD/NBDDATAL/UTITXDA

PHLUTRACEDATA2/UT1TXDA/NBDDATA2/IUTIRXD

PG7/TRACEDATAO/NBDDATAO/FUTOCTS_N

PK3/ECS1_N/SMIOD1

PKA4/TSPILCS1TSPI3TXD/SMIOD2

PK5/TSPILCS2/TSPI3RXD/SMIOD3
PK7/INT00a/T32A01INBO/T32A01INCL/TSPI3CSO/SMIOCSO_N/TSPI3CSIN

PVO/T32A09INAO/T32A09INCO/ISDBINO/UOO/UT3RXD/UT3TXDA
PV1/T32A09INBO/T32A09INC1/ISDBIN1/XO0/UT3TXDA/UT3RXD
PV2/T32A090UTA/T32A090UTC/ISDBIN2VOO/UT3RTS_N/UT3CTS_N
PG5/T32A020UTA/T32A020UTC/FUTOIRIN/FUTORXD/I2C2SCL

PK6/TSPILCS3/T32A01INAO/T32A01INCO/TSPIZBSCK/SMIOCLK
PG6/TRACECLK/NBDCLK/FUTORTS_N

PL3/T32A02INBO/T32A02INCL/TSPI3CSLTSPILTXD
PGA4/T32A020UTB/FUTOIROUT/FUTOTXD/I2C2SDA

PT4/INTO1b/RXINL

PH2/TRACEDATA3/UTIRTS_N/NBDDATA3UTICTS_N

PH3/TDIUTICTS_N/NBDSYNC/UTIRTS_N

PH4/SWDIO/UTORXD/UTOTXDA
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EBELL_N/PF6.

EBELH_N/INTO5b/PF7
T32A080UTB/EA19/PC3

T32A080UTC/T32A080UTA/EA18/PC2

T32A08INC1/T32A08INBO/EA17/|

ECS3_N/PF5

IT13a/PC1

DVDD3A
DVSSA
DVDD3B

T32A030UTB/EA13/PB5

T32A030UTC/T32A030UTA/EA12/PB4
T32A020UTB/EA11/PB3

T32A020UTC/T32A020UTA/EA10/PB2

HDMAREQA/T32A02INC1/T32A02 INBO/ T32A02INA1/EA09/ INTO5a/PB1
EEXBCLK/ 1SDCOUT/BOOT_N/PY4

TSPI0RXD/T32A000UTB/EA02/PA2
TRGIN2/RXINO/T32A030UTC/T32A030UTA/RTCOUT/ INTO0b/PT3

TSPI0SCK/T32A000UTC/T32A000UTA/EAQ1/PAT

32A011NBO/T32A01INA1/EA07/INTO3a/PAT
TSP10CSO0/TSPI0CSIN/T32A00INCO/ T32A00INAO/ T32A00INB1/EA00/ INT02a/PAO

TSP12SCK/TSP10CS3/T32A010UTB/EA06/PA6
TSPI12RXD/TSP10CS2/T32A010UTC/T32A010UTA/EAO5/PAS

TSPI2TXD/TSP10CS1/T32A01INCO/T32A01 INAO/T32A01 INB1/EA04/PA4

T32A08INCO/T32A08 INAO/EA16/ INT12a/PCO
TSP10TXD/TSP12CS1/T32A00INC1/T32A001NBO/ T32A00 INA1/EA3/PA3

T32A021NCO/ T32A02INAO/ T32A02 INB1/EAO8, INTO4a/PBO

T32A03INCO/T32A03INAO/ T32A03INB1/EA14/ INTO6a/PBE
TSP12CS0/TSP12CSIN/T32A01INC

T32A031NC1/T32A03INBO/ T32A03INAT/EA15/ INTO7a/PBT

DVSSB
RESET_N

XT2/PY3

XT1/ELCLKIN/PY2

PH5/TCK/UTOTXDA/UTORXD

PHB/TDO/UTORTS_NIUTOCTS_N

PH7/TRST_NIUTOCTS_N/UTORTS_N
PVA4/T32A040UTB/TSPISRXD/WO0/2C2SCL/UTIRXD
PV5/T32A040UTAIT32A040UTCITSPISTXD/ZO0/2C2SDAIUTITXDA
PV6/T32A050UTA/T32A050UTC/TSPESCK/EMGO/IUTICTS_N
PV7/T32A050UTB/TSPISCS0/OVVO/TSPISCSINUTIRTS_N
PTS/NTO2b/T32A030UTB

DVSSD

DVDD3D

REGOUT1
PE7/ED15/EAD15/T32A07INB1/T32A070UTB/EA16/T32A07INAL/ISDAIN3
PE6/ED14/EAD14/T32A070OUTA/EAL17/T32A070OUTC/ISDAIN2
PES/ED13/EAD13/T32A07INBO/EA18/T32A07INCLISDAINL
PE4/ED12/EAD12/T32A07INAO/EAL/T32A07INCO/ISDAINO
PE3/ED11/EAD11/T32A06INBO/EA20/T32A06INC1/UTOTXDA
PE2/ED10/EAD10/T32A06INAO/EA21/T32A06INCO/UTORXD
PE1/EDO9/EADO9/T32A060UTA/EA22/T32A060UTC/UTOCTS_N
PEO/EDOB/EADO8/T32A06INB1/T32A060UTB/EA23/T32A06INALUTORTS_N
DVSSC

DVDD3C
PD7/EDO7/EADO7/T32A05INAL/T32A05INBO/T32A05INCLIOVVO
PD6/EDO6/EADOG/T32A05INBL/T32A05INAO/T32A05INCO/EMGO
PD5/EDOS/EADO5/T32A050UTB/ZO0
PD4/EDO4/EADO4/T32A050UTA/T32A050UTCWO0
PD3/EDO3/EADO3/T32A040UTB/TSPUTXD/YOO
PD2/ED02/EAD02/T32A040UTA/TSPURXD/T32A040UTC/VOO
PD1/EDOV/EADOL/T32A04INAL/T32A04INBOTSPUSCK/T32A04INC1/X00
PDO/EDOO/EADOO/T32A04INB1/T32A04INAO/TSPUCSO/T32A04INCO/TSPUCSINIUOO
MODE

PYLIX2

PYO/X1/EHCLKIN
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TOSHIBA

TMPM4G Group(1)
Datasheet

2.4. LQFP100

AINAOO/PNO

AINAO1/PN1

AINA02/PN2

AINAO3/PN3

AINA04/PN4

AINAO5/PN5

AINAO6/PN6

AINAO7/PN7
T32A04INB1/T32A04INCO/T32A04INAO/AINAOS/PPO
T32A04INAL/T32A04INC 1/T32A04INBO/AINAOY/PP1
T32A05INB1/T32A05INCO/T32A05INAO/AINALO/PP2
T32A05INA1/T32A05INC1/T32A05INBO/AINALL/PP3
T32A06INB1/T32A06INCO/T32A06INAO/AINAL2/PP4
T32A06INAL/T32A06INC 1/T32A06INBO/AINA13/PP5
T32A07INB1/T32A07INCO/T32A07INAO/INT10b/AINAL4/PPE
T32A07INAL/T32A07INC1/T32A07INBO/INT11b/AINALS/PP7
AVDD3

AVSS

DACO/PTO

DAC1/PT1

CECO/PT2

ERD_N/INT04b/PFO

EWR_N/PF1

12C1SDA/PF2

12C1SCL/PF3

PG2/UT2RTS_N/ALARM_N/UT2CTS_N/I2COSDA

PG3/UT2CTS_N/TRGINO/UT2RTS_N/I2COSCL

PGL/INTO9a/EWAIT_N/UT2TXDA/UT2RXD

PGO/INTO82/EALE/UT2RXD/UT2TXDA

PKO/INT10a/ISDAOUT/T32A00INAO/T32A00INCO/SMIOCS1_N

PK1/INT11a/ISDBOUT/T32A00INBO/T32A00INC1/HDMAREQB

PK2/ECS0_N/SMIODO

PK3/ECS1_N/SMIOD1

PK4/TSPI1CS1/TSPI3TXD/SMIOD2

PKS/TSPI1CS2/TSPI3RXD/SMIOD3

PK6/TSPILCS3/T32A01INAO/T32A01INCO/TSPI3SCK/SMIOCLK

PLO/INT01a/T32A02INAO/T32A02INCO/TSPILCSIN/TSPI1CSO

PK7/INT00a/T32A01INBO/T32A01INC1/TSPI3CS0/SMIOCSO_N/TSPI3CSIN
PL1/TSPILSCK

PG5/T32A020UTA/T32A020UTC/FUTOIRIN/FUTORXD/I2C2SCL.

PL3/T32A02INBO/T32A02INC1/TSPI3CSL/TSPILITXD
PG6/TRACECLK/NBDCLK/FUTORTS_N

PG4/T32A020UTB/FUTOIROUT/FUTOTXD/I2C2SDA

PL2/TSPIIRXD

PG7/TRACEDATAO/NBDDATAO/FUTOCTS_N

PHO/TRACEDATAL/UT1RXD/NBDDATAL/UT1TXDA
PH1/TRACEDATA2/UT1TXDA/NBDDATA2/UT1IRXD

PH2/TRACEDATA3/UT1RTS_N/NBDDATA3/UT1CTS_N
PH3/TDI/UT1CTS_N/NBDSYNC/UTIRTS_N

PH4/SWDIO/UTORXD/UTOTXDA

[75]74] 73] 72] 71 [ 70] 60] 68] 67] 66 [ 65 64 63] 62 61 [ 0] 50] 58] 57 56 [ 55] 54 53] 52 51|

BEE

100

o

TMPM4G6F10FG

TMPMA4GG6FEFG
TMPM4G6FDFG

41

-

2[3]4]s]e]7]8]o[10]11]12]13]14]15]16]17]18]10] 2021 ] 22]28] 2] 25]

EBELL_N/PF6

EBELH_N/INTO5b/PF7

DVDD3A

DVSSA

T32A03INC1/T32A031NBO,/ T32A03 INAT/EA15/INTO7a/PB7

T32A03INCO/T32A03INAO/T32A03INB1/EA14/INTO6a/PB6

T32A030UTB/EA13/PBS

T32A030UTC/T32A030UTA/EA12/PB4

T32A020UTB/EA11/PB3

T32A020UTC/T32A020UTA/EA10/PB2

HDMAREQA/T32A02 INC1/T32A021NBO,/ T32A02INA1/EA09/ INTO5a/PB1

T32A021NCO,/T32A021NAO, T32A02 INB1/EA08/ INTO4a/PBO

TSP12CS0/TSP12CSIN/T32A01INC1,/T32A01INBO,/ T32A01 INA1/EAQ7/INTO3a/PAT

TSPIORXD/T32A000UTB/EA02/PA2

TSP10SCK/T32A000UTC/T32A000UTA/EAO1/PAT

TSPI12SCK/TSP10CS3/T32A010UTB/EA06/PA6
TSP10CS0/TSP10CSIN/T32A00INCO, T32A00INAO, T32A00 INB1/EAQ0/ INTO2a/PAO

TSPI2RXD/TSP10CS2/T32A010UTC/T32A010UTA/EA05,/PAS

TSP12TXD/TSPI0CS1/T32A01 INCO/T32A01INAO,/T32A01INB1/EA04/PA4
TSPIOTXD/TSP12CS1/T32A00INC1/T32A00INBO,/T32A00INAT/EA03/PA3

EEXBCLK/1SDCOUT/BOOT_N/PY4

TRGIN2/RXINO/T32A030UTC/T32A030UTA/RTCOUT/ INTO0b/PT3

RESET_N

XT2/PY3

XT1/ELCLKIN/PY2

PHS/TCK/UTOTXDA/UTORXD

PH6/TDO/UTORTS_N/UTOCTS_N

PH7/TRST_N/UTOCTS_N/UTORTS_N

DVSSD

DVDD3D

REGOUT1L
PE7/ED15/EAD15/T32A07INB1/T32A070UTB/EA16/T32A07INAL/ISDAIN3
PE6/ED14/EAD14/T32A070UTA/EAL7/T32A070UTC/ISDAIN2
PES/ED13/EAD13/T32A07INBO/EA18/T32A07INC1/ISDAINL
PE4/ED12/EAD12/T32A07INAO/EA19/T32A07INCO/ISDAINO
PE3/ED11/EAD11/T32A06INBO/EA20/T32A06INC1/UTOTXDA
PE2/ED10/EAD10/T32A06INAO/EA21/T32A06INCO/UTORXD
PE1/EDO9/EADO9/T32A060UTA/EA22/T32A060UTC/UTOCTS_N
PEO/EDOS/EADO8/T32A06INB1/T32A060UTB/EA23/T32A06INAL/UTORTS _N
PD7/ED07/EADO7/T32A05INAL/T32A05INBO/T32A05INC1/OVVO
PD6/EDO6/EADO6/T32A05INB1/T32A05INAO/T32A05INCO/EMGO
PDS5/EDOS/EADOS/T32A050UTB/ZO0
PD4/EDO4/EAD04/T32A050UTA/T32A050UTC/WO0
PD3/EDO3/EADO3/T32A040UTB/TSPUTXD/YOO
PD2/ED02/EAD02/T32A040UTAITSPURXD/T32A040UTC/NVOO
PD1/EDO1/EADO1/T32A04INA1/T32A04INBO/TSPI4SCK/T32A04INC1/X00
PDO/EDOO/EADO0/T32A04INB1/T32A04INAO/TSPI4CSO0/T32A04INCO/TSPI4CSIN/UOO
MODE

PY1/X2

PYO/X1/EHCLKIN
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2.5. VFBGA177
TMPM4G9F15XBG/TMPM4G9F10XBG/TMPMAG9FEXBG/TMPM4G9FDXBG

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A DVDD3A | PF4 PF3 PF1 PT1 PTO | AVDD3 | PR4 PR3 PP7 PP3 PN7 PN5 PN3 PN1 DVSSF
B PF7 PF6 PF5 PF2 PJO PJ1 AVSS PR5 PR2 PP6 PP2 PN6 PN4 PN2 PNO PG3
C PC4 PC5 PG2 PG1
D PC2 PC3 PC7 PGO PL4
E PB4 PB5 PC6 PL5 PMO
F PB2 PB3 PCO PM1 PM2
G PBO PB1 PB6 PW4 PW5
H PA6 PA7 PUO PKO PW6 PW7
J PA4 PAS PU1 PU2 PK1 PK2 PK4 PK6
K PA2 PA3 PU3 PU4 PK7 PK3 PK5 PL1
L PAO PA1 PU6 PU5S PG4 PLO PL2 PL3
M DVSSA PY4 PU7 DVDD3G DVDD3D PG5 PG7 PG6
N PY3/XT2 | DVSSB DVDD3H | PDO PM4 | DVDD3E PH1 PHO
P PY2/XT1 | DVSSC PH3 PH2
R | RESET.N| DVDD3B | DVDD3C | PEO PE1 PE4 PES PJ6 PJ5 PT5 PV7 PV4 PM6 PH7 PH6 PH4
T MODE | PYO/X1 | PY1/X2 | DVDD3F | PE2 PE3 PE6 PE7 PJ4 |REGOUT1| PV6 PV5 PM7 PM5 PHS5 BSC
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2.6. VFBGA145
TMPM4G8F15XBG/TMPMAG8F10XBG/TMPM4G8FEXBG/TMPM4G8FDXBG
1 2 3 4 5 6 7 8 9 10 11 12 13 14

A DVDD3A | PF4 PF3 PT1 PTO AVDD3 PR3 PP7 PP3 PN7 PN5 PN3 PN1 DVSSF

B PF7 PF6 PF5 PF2 PF1 AVSS PR2 PP6 PP2 PN6 PN4 PN2 PNO PG3

C PC4 PC5 PG2 PG1

D PC2 PC3 PGO PMO

E PB4 PB5 PM1 PM2

F PB2 PB3 PM3 PK2

G PA5 PA6 PK3 PK4

H PA3 PA4 PK5 PK6

J PA1 PA2 PL2 PL1

K [ovssn | o o2

L PY3/XT2 | DVSSB PD1 PM4 PG7 PG6

M [Py2/xTi1| Dvssc PH1 PH2

N RESETN | DVDD3B | DVDD3C | PEO PET PE3 PE6 PE7 PV6 PV4 PM6 PH7 PH3 PH4

P MODE | PYO/X1 | PY1/X2 | DVDD3F | PE2 PE4 PE5S |REGOUTI| PV5 PM7 PM5 PH6 PH5 BSC
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OxFFFFFFFF .
Vendor-Specific
0xE0100000,
CPU Register Region
0xE0000000,
Fault
0xA8000000
0xA 1000000 Reserved
Serial Memory Interface Area
0xA0000000
Fault
0x80000000,
0x64000000 Reserved
External bus Interface Area
0x60000000
0x5E180000, Fault
Flash for code
(Mirror 1636KB)
0x5E000000,
0x5DFFO000) Flash (SFR)
Fault
0x44000000,
Bit Band Alias
0x42000000, (SFR)
Fault
0x40100000,
SFR
0x4003E000,
0x400D0000) Fault
0x400C0000| SFR
0x40002000, Fault
0x40000000, SFR
Fault
0x30008000,
Data Flash
0x30000000, (32 KB)
Fault
0x22610000,
Bit Band Alias
0x22000000, (RAM/Backup RAM)
Fault
0x20030800,
0x20030000, Backup RAM (2KB)
0x20028000, RAM3 (32KB)
0x20020000, RAM?2 (32KB)
0x20010000, RAML1 (64KB)
0x20000000, RAMO (64KB)
Fault
0x00180000,
Code Flash
(1536 KB)
0x00000000,
Figure 3.1 Example of the memory map of TMPM4G9F15
Note: “Fault” and “Reserved” areas should not be accessed.
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3.1. List of Memory Sizes
Table 3.1 Memory sizes and addresses
TMPMA4GOF10FG TMPM4GOFEFG TMPMAGOFDFG
TMPM4G9F15FG | TMPM4GYF10XBG | TMPMAGOFEXBG | TMPMA4GOFDXBG
Products TMPM4GOF15XBG | TMPMAGSBF10FG TMPM4GBFEFG TMPMAG8BFDFG
TMPM4G8F15FG | TMPM4G8F10XBG | TMPMAGSFEXBG | TMPMA4GSFDXBG
TMPM4G8F15XBG | TMPMAG7F10FG TMPMAG7FEFG TMPMAG7FDFG
TMPMAG6F10FG TMPMAG6FEFG TMPMAG6FDFG
. Code START 0X5E000000 0X5E000000 0X5E000000 0X5E000000
Perlp_heral Flash
fegon 1 Mirror) | END OX5SE17FFFF OXSEOFFFFF OXSEOBFFFF OXSEQ7FFFF
Size 32 KB
Data | orART 0x30000000
Flash
END 0x30007FFF
Size 2 KB
Backup | - orppT 0x20030000
RAM
END 0x200307FF
SRAM Size 192 KB 128 KB
region
START(0) 0x20000000
END(0) 0x2000FFFF
START(1) 0x20010000 0x20010000
RAM END(1) 0x2001FFFF 0x20017FFF
START(2) 0x20020000 -
END(2) 0x20027FFF -
START(3) 0x20028000
END(3) 0x2002FFFF
Size 1536 KB 1024 KB 768 KB 512 KB
Code Code START 0x00000000 0x00000000 0x00000000 0x00000000
region Flash
END 0x0017FFFF OX000FFFFF OXO00BFFFF 0X0007FFFF
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4. Pin Description

4.1. Functional Pin Name and Function

4.1.1. Peripheral Function Pins

Table 4.1 Pin names and functions of peripheral pins

Peripheral . I3 .
. Pin name or Function
function
Output
External interrupt input pin
Interrupt control INTX Input External input pin provides the noise filter (filter width: typ. 30 ns).
T32AxINAO Input 16-bit timer-A input capture input pin O
T32AxINAL Input 16-bit timer-A input capture input pin 1
T32AXOUTA Output 16-bit timer A output pin
T32AxINBO Input 16-bit timer B input capture input pin 0
32-bit Timer
event counter T32AxINB1 Input 16-bit timer B input capture input pin 1
(T32A)
T32AxOUTB Output 16-bit timer B output pin
T32AxINCO Input 32-bit timer C input capture input pin O
T32AxINC1 Input 32-bit timer C input capture input pin 1
T32AXOUTC Output 32-bit timer C output pin
TSPIXRXD Input Data input pin
TSPIXTXD Output Data output pin
TSPIXSCK I/0 Clock input/output pin
Serial peripheral TSPIXCSO Output Chip select output pin 0
interface ) )
(TSPI) TSPIXCS1 Output Chip select output pin 1
TSPIXCS2 Output Chip select output pin 2
TSPIXCS3 Output Chip select output pin 3
TSPIXCSIN Input Chip select input pin
SMIXCLK Output Clock output pin
SMIxDO 1/0 Data input/output pin 0
Serial Memory SMIxD1 1/0 Data input/output pin 1
Interface
(SMIF) SMIxD2 1/0 Data input/output pin 2
SMIxD3 I/0 Data input/output pin 3
SMIXCSx_N Output Chip select output pin
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UTXTXDA Output Data output pin A
Asynchronous serial UTXRXD Input Data input pin
communication
circuit UTXCTS_N Input Clear to send signal pin
(UART)
UTXRTS_N Output Request to send signal pin
FUTXTXD Output Data output pin
FUTXRXD Input Data input pin
Full Universal
Asynchronous FUTXCTS_N Input Transmission control input pin
Receiver Transmitter
circuit FUTXRTS_N Output Transmission request output pin
(FUART)
FUTXIROUT Output IrDA 1.0 Data output pin
FUTXIRIN Input IrDA 1.0 Data input pin
12C interface I2CxSDA 1/0 Data input/output pin
2
(*C) 12CxSCL 1/0 Clock input/output pin
High speed DMA
Controller HDMAREQX Input HDMA request input pin
(HDMAC)
ISDXINO Input Data input pin 0
ISDxIN1 Input Data input pin 1
Interval Sensor
Detection ISDxIN2 Input Data input pin 2
(ISD)
ISDxIN3 Input Data input pin 3
ISDxOUT Output Data output pin
Consumer
Electronics Control . .
Circuit CECx I/0 Data input/output pin
(CEC)
EAX Output Address bus output pin
EDx 1/0 Data bus input/output pin
ERD_N Output Read strobe output pin
EWR_N Output Write strobe output pin
External bus ECSx_N Output Chip select output pin
interface
(EBIF) EBELL_N Output Byte enable output pin
EBELH_N Output Byte enable output pin
EALE Output Address latch enable output pin
EWAIT_N Input Wait input pin
EEXBCLK Output Clock output pin
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XOx Output X-phase output pin
YOXx Output Y-phase output pin
Z0x Output Z-phase output pin
Advanced .
Programmable Motor UOx Output U-phase output pin
control circuit .
(A-PMD) VOx Output V-phase output pin
WOx Output W-phase output pin
EMGx Input Emergency state detection input pin
OVVX Input Overvoltage detection input pin
Trigger input . . .
(TRGSEL) TRGINX Input External trigger input pin (MDMAC/ADC)
Analog to digital
converter AINAX Input Analog input pin
(ADC)
Digital to analog
converter DACXx Output DAC output pin
(DAC)
Remote Control
Signal Preprocessor RXINX Input Remote Signaling Data input pin
(RMC)
Real Time Clock ALARM_N Output Alarm output pin
(RTC) RTCOUT Output 1Hz clock output pin
Note: “x” means channel number or unit number or interrupt number.
2019-03-26 29 / 132 Rev.4.2



TOS H I BA TMPM4G Group(1)

Datasheet

4.1.2. Debug Pins

There are the special pins which output internal information using TRACE and NBDIF as well as basic debug pins
of JTAG/SWD.

Table 4.2 Debug pin names and functions

Debug . Ll .
E Pin name or Function
Output
T™MS Input JTAG test mode selection input pin
TCK Input JTAG serial clock input pin
JTAG TDO Output | JTAG serial data output pin
TDI Input JTAG serial data input pin
TRST_N Input ﬂﬁg IZ:E :Z:ZE :223: E:z have noise filter(filter width: typ.30ns)
SWDIO 110 Serial wire data input/output pin
SW SWCLK Input Serial wire clock input pin
SWV Output | Serial wire viewer output pin
TRACECLK Output | Trace clock output pin
TRACEDATAO Output | Trace data output pin 0
TRACE TRACEDATAL Output | Trace data output pin 1
TRACEDATA2 Output | Trace data output pin 2
TRACEDATAS Output | Trace data output pin 3
NBDSYNC Input Non-break debug synchronous input pin
NBDCLK Input Non-break debug clock input pin
NBDDATAO 110 Non-break debug data input/output pin 0
NERIE NBDDATA1 110 Non-break debug data input/output pin 1
NBDDATA2 110 Non-break debug data input/output pin 2
NBDDATA3 110 Non-break debug data input/output pin 3
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4.1.3. Control Pins

Table 4.3 Control pin names and functions

Input
Pin name or Function
Output

X1 Input | High speed oscillator connection pin, External clock input pin
X2 Output | High speed oscillator connection pin
XT1 Input | Low speed oscillator connection pin, Low clock input pin
XT2 Output | Low speed oscillator connection pin

MODE Input "\I{lk?ig%ipnmmust be fixed to "Low" level.

Control pin RESET N Input Reset signal input pin

Reset signal input pin has noise filter(filter width: typ.30ns)

BOOT mode control pin

The BOOT mode control pin is sampled at the rising edge of the
RESET_N pin input or the rising edge of POR, whichever is delayed.
BOOT_N Input | It's not sampled by internal Reset factor.

If the BOOT mode control pin is "Low" level, the MCU enters single boot
mode. If it is "High", the MCU enters single chip mode.

For details, refer to "Flash Memory" reference manual.

BSC Input | Boundary-scan mode control pin
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4.1.4. Power Supply Pins

Table 4.4 Power supply pin names and functions

Power Supply

Pin name

Function

Power

DVDD3A (Notel)
DVDD3B (Notel)
DVDD3C (Notel)
DVDD3D (Notel)
DVDD3E (Notel)
DVDD3F (Notel)
DVDD3G (Note1)
DVDD3H (Notel)

Power supply pin for digital

DVDD3A/B/C/D/E/FIG/H supplies the power to the following pins:

PAto PH, PJ to PM, PT(PT2 to PT5), PU to PW, PY, X1, X2, XT1, XT2, MODE,
RESET_N, BOOT_N,BSC

DVSSA (Note2)
DVSSB (Note2)
DVSSC (Note2)
DVSSD (Note2)
DVSSE (Note2)
DVSSF (Note2)
DVSSG (Note2)
DVSSH (Note2)

GND pin for digital

REGOUT1 : S
(Note3) Capacitor for a regulator connection pin (Note4)
Power supply pin and Reference power pin (VREFH) for analog circuits
AVDD3 A AVDD3 supplies the power to the following pins:
PN, PP, PR, PT(PTO, PT1)
AVSS GND pin and Reference GND (VREFL)pin for analog circuits

Notel: Apply the voltage to DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G, and
DVDD3H at the same potential except the case that the pins are not provided.

Note2: Apply the external voltage to DVSSA, DVSSB, DVSSC, DVSSD, DVSSE, DVSSF, DVSSG, and DVSSH
at the same potential except the case that the pins are not provided.

Note3: For REGOUT1, do not cause a short circuit with DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E,
DVDD3F, DVDD3G, DVDD3H, DVSSA, DVSSB, DVSSC, DVSSD, DVSSE, DVSSF, DVSSG, or

DVSSH

Noted: For the capacitor value, refer to the “Electrical Characteristics”
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4.2. Functional Pin and Port Assignment (Pin Number)

Following table shows a pin number of the port assignment and each product which were seen from the functional
pin.
“-” means that does not have a pin or there is no assignment of a function.

Table 4.5 List of signal connections (1/18)

fﬁggmﬁigﬁl Port M4G9 M4G8 M4G7 M4G6 M4G9 M4G8
e name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)
PE2 60 52 48 39 T5 P5
UTORXD PH4 89 73 65 51 R16 N14
PH5 88 72 64 50 T15 P13
PE3 61 53 49 40 T6 N6
UTOTXDA PH5 88 72 64 50 T15 P13
PH4 89 73 65 51 R16 N14
PE1 59 51 a7 38 R5 N5
UTOCTS_N PH7 86 70 62 48 R14 N12
PH6 87 71 63 49 R15 P12
PEO 58 50 46 37 R4 N4
UTORTS_N PH6 87 71 63 49 R15 P12
PH7 86 70 62 48 R14 N12
PHO 93 77 69 55 N16 L11
UT1RXD PH1 92 76 68 54 N15 M13
PV4 81 65 61 - R12 N10
PH1 92 76 68 54 N15 M13
UT1TXDA PHO 93 77 69 55 N16 L11
PV5 80 64 60 - T12 P9
PH3 90 74 66 52 P15 N13
UT1CTS_N PH2 91 75 67 53 P16 M14
PV6 79 63 59 - T11 N9
PH2 91 75 67 53 P16 M14
UTIRTS_N PH3 90 74 66 52 P15 N13
PV7 78 62 58 - R11 L9
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Table 4.6 List of signal connections (2/18)
fgggﬁ:g:figﬂl Port M4G9 MA4G8 M4G7 M4G6 M4G9 MA4G8
Hame name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)
PGO 129 105 93 72 D15 D13
UT2RXD
PG1 130 106 94 73 C16 Cl4
PG1 130 106 94 73 C16 Cl4
UT2TXDA
PGO 129 105 93 72 D15 D13
PG3 132 108 96 75 B16 B14
UT2CTS_N
PG2 131 107 95 74 C15 C13
PG2 131 107 95 74 C15 C13
UT2RTS_N
PG3 132 108 96 75 B16 B14
PU6 40 - - - L4 -
UT3RXD PVO 115 97 89 - F12 F10
PV1 114 96 88 - G13 F11
PU7 41 - - - M4 -
UT3TXDA PV1 114 96 88 - G13 F11
PVO 115 97 89 - F12 F10
PU5 39 - - - L5 -
UT3CTS_N PV3 112 94 86 - H13 G10
PV2 113 95 87 - G12 G11
PU4 38 - - - K5 -
UT3RTS_N PV2 113 95 87 - G12 G11
PV3 112 94 86 - H13 G10
PMO 124 102 - - E1l6 D14
UT4RXD PM1 123 101 - - F15 E13
PU1 35 - - - Ja -
PM1 123 101 - - F15 E13
UT4TXDA PMO 124 102 - - E1l6 D14
PUO 34 - - - H4 -
PM3 121 99 - - E13 F13
UTA4CTS_N PM2 122 100 - - F16 El4
PU2 36 - - - J5 -
PM2 122 100 - - F16 El4
UT4RTS_N PM3 121 99 - - E13 F13
PU3 37 - - - K4 -
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Table 4.7 List of signal connections (3/18)
522%2:}'0& Port name MA4G9 M4G8 MAG7 M4G6 MA4G9 M4G8
ame P (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)

PJO 168 - - - B5 -
UT5RXD

PJ1 167 - - - B6 -

PJ1 167 - - - B6 -
UT5TXDA

PJO 168 - - - B5 -

PJ3 165 - - - D7 -
UT5CTS_N

PJ2 166 - - - D6 -

PJ2 166 - - - D6 -
UT5RTS_N

PJ3 165 - - - D7 -

PG5 96 80 72 58 M13 K11l
FUTORXD

PJ5 68 - - - R9 -

PG4 97 81 73 59 L12 K13
FUTOTXD

PJ4 69 - - - T9 -
FUTOCTS_N PG7 94 78 70 56 M15 L13
FUTORTS_N PG6 95 79 71 57 M16 L14
FUTOIROUT PG4 97 81 73 59 L12 K13
FUTOIRIN PG5 96 80 72 58 M13 K11l

PJ7 66 - - - N9 -
FUT1RXD

PM6 83 67 - - R13 N11

PJ6 67 - - - R8 -
FUT1TXD

PM7 82 66 - - T13 P10
FUTICTS N PM4 85 69 - - N12 L10
FUTIRTS_N PM5 84 68 - - T14 P11
FUT1IROUT PM7 82 66 - - T13 P10
FUTLIRIN PM6 83 67 - - R13 N11
[2COSDA PG2 131 107 95 74 c15 c13
[2C0SCL PG3 132 108 96 75 B16 B14
[2C1SDA PF2 174 142 126 99 B4 B4
[2C1SCL PF3 175 143 127 100 A3 A3

PG4 97 81 73 59 L12 K13
[2C2SDA

PV5 80 64 60 - T12 P9

PG5 96 80 72 58 M13 K11l
[2C2SCL

PV4 81 65 61 - R12 N10
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Table 4.8 List of signal connections (4/18)
figgﬁmg'ﬁg& Port M4G9 MA4G8 M4G7 M4G6 M4G9 M4G8
ame name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)

PJ6 67 - - - R8 -
12C3SDA

PMO 124 102 - - E16 D14

PJ7 66 - - - N9 -
12C3SCL

PM1 123 101 - - F15 E13

PJ3 165 - - - D7 -
12C4SDA

PM6 83 67 - - R13 N11

PJ2 166 - - - D6 -
12C4SCL

PM7 82 66 - - T13 P10
ISDAINO PE4 62 54 50 41 R6 P6
ISDAIN1 PE5 63 55 51 42 R7 P7
ISDAIN2 PE6 64 56 52 43 T7 N7
ISDAIN3 PE7 65 57 53 44 T8 N8
ISDAOUT PKO 111 93 85 71 H12 H10
ISDBINO PVO 115 97 89 - F12 F10
ISDBIN1 PV1 114 96 88 - G13 F11
ISDBIN2 PV2 113 95 87 - G12 G11
ISDBIN3 PV3 112 94 86 - H13 G10
ISDBOUT PK1 110 92 84 70 J12 H11
ISDCINO PW4 120 - - - G15 -
ISDCIN1 PW5 119 - - - G16 -
ISDCIN2 PW6 118 - - - H15 -
ISDCIN3 PW7 117 - - - H16 -
ISDCOUT PY4 30 30 26 21 M2 K2
TSPIOCSIN PAO 29 29 25 20 L1 J4
TSPIOCSO PAO 29 29 25 20 L1 J4
TSPIOCS1 PA4 25 25 21 16 J1 H2
TSPIOCS2 PA5 24 24 20 15 J2 G1
TSPIOCS3 PA6 23 23 19 14 H1 G2
TSPIORXD PA2 27 27 23 18 K1 J2
TSPIOTXD PA3 26 26 22 17 K2 H1
TSPIOSCK PAl 28 28 24 19 L2 J1
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Table 4.9 List of signal connections (5/18)
f(u:ﬁfﬂmifigﬂ\ Port M4G9 MA4G8 M4G7 M4G6 M4G9 M4G8
ame name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)
TSPILCSIN PLO 103 85 77 63 L13 Ji1
TSPI1CSO PLO 103 85 77 63 L13 Jii
TSPI1CS1 PK4 107 89 81 67 J15 G14
TSPI1CS2 PK5 106 88 80 66 K15 H13
TSPI1CS3 PK6 105 87 79 65 J16 H14
TSPILRXD PL2 101 83 75 61 L15 J13
TSPILTXD PL3 100 82 74 60 L16 K14
TSPILSCK PL1 102 84 76 62 K16 Ji4
TSPI2CSIN PA7 22 22 18 13 H2 J5
TSPI2CSO0 PA7 22 22 18 13 H2 J5
TSPI2CS1 PA3 26 26 22 17 K2 H1
TSPI2RXD PA5 24 24 20 15 J2 Gl
TSPI2TXD PA4 25 25 21 16 J1 H2
TSPI2SCK PA6 23 23 19 14 H1 G2
TSPI3CSIN PK7 104 86 78 64 K12 J10
TSPI3CSO PK7 104 86 78 64 K12 J10
TSPI3CS1 PL3 100 82 74 60 L16 K14
TSPI3RXD PK5 106 88 80 66 K15 H13
TSPI3TXD PK4 107 89 81 67 J15 G14
TSPI3SCK PK6 105 87 79 65 J16 H14
TSPI4CSIN PDO 48 40 36 29 N5 L4
TSPI4CSO PDO 48 40 36 29 N5 L4
TSPI4RXD PD2 50 42 38 31 N6 K6
TSPI4TXD PD3 51 43 39 32 M7 L6
TSPI4SCK PD1 49 41 37 30 M6 L5
TSPISCSIN PV7 78 62 58 - R11 L9
TSPI5CS0 PV7 78 62 58 - R11 L9
TSPISRXD PV4 81 65 61 - R12 N10
TSPISTXD PV5 80 64 60 - T12 P9
TSPI5SCK PV6 79 63 59 - T11 N9
TSPI6CSIN PM3 121 99 - - E13 F13
TSPI6CSO PM3 121 99 - - E13 F13
TSPI6RXD PM1 123 101 - - F15 E13
TSPIETXD PMO 124 102 - - E16 D14
TSPI6SCK PM2 122 100 - - F16 El4
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Table 4.10 List of signal connections (6/18)
fﬁﬁmibcm:l“o& Port M4G9 M4G8 M4G7 M4G6 M4G9 M4G8
name P name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)

TSPI7CSIN PM4 85 69 - - N12 L10
TSPI7CS0 PM4 85 69 - - N12 L10
TSPI7RXD PM6 83 67 - - R13 N11
TSPI7TXD PM7 82 66 - - T13 P10
TSPI7SCK PM5 84 68 - - T14 P11
TSPISCSIN PWO 77 - - - M11 -
TSPISCSO PWO 77 - - - M11 -
TSPISRXD PW2 75 - - - M10 -
TSPISTXD PW3 74 - - - N10 -
TSPISSCK PW1 76 - - - N11 -
SMIOCS1_N PKO 111 93 85 71 H12 H10
SMIODO PK2 109 91 83 69 J13 F14
SMIOD1 PK3 108 90 82 68 K13 G13
SMIOD2 PK4 107 89 81 67 J15 Gl4
SMIOD3 PK5 106 88 80 66 K15 H13
SMIOCLK PK6 105 87 79 65 J16 H14
SMIOCSO_N PK7 104 86 78 64 K12 J10

PAO 29 29 25 20 L1 J4
T32A00INAO

PKO 111 93 85 71 H12 H10
T32A00INAL PA3 26 26 22 17 K2 H1

PAl 28 28 24 19 L2 J1
T32A000UTA

PW1 76 - - - N11 -

PA3 26 26 22 17 K2 H1
T32A00INBO

PK1 110 92 84 70 J12 H11
T32A00INB1 PAO 29 29 25 20 L1 J4

PA2 27 27 23 18 K1 J2
T32A000UTB

PWO 77 - - - M11 -

PAO 29 29 25 20 L1 J4
T32A00INCO

PKO 111 93 85 71 H12 H10

PA3 26 26 22 17 K2 H1
T32A00INC1

PK1 110 92 84 70 J12 H11

PAl 28 28 24 19 L2 J1
T32A000UTC

PW1 76 - - - N11 -
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Table 4.11 List of signal connections (7/18)
fﬁﬁg?o'zglt'oa Port M4G9 M4G8 M4G7 M4G6 M4G9 MA4G8
Honal p e (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGA177) (BGA145)

PA4 25 25 21 16 a1 H2
T32A01INAO

PK6 105 87 79 65 16 H14
T32A01INAL PA7 22 22 18 13 H2 5

PAS 24 24 20 15 32 G1
T32A010UTA

PW2 75 ; - ; M10 -

PA7 22 22 18 13 H2 5
T32A01INBO

PK7 104 86 78 64 K12 J10
T32A01INB1 PA4 25 25 21 16 i H2

PAG 23 23 19 14 H1 G2
T32A010UTB

PW3 74 ; - ; N10 -

PA4 25 25 21 16 i H2
T32A01INCO

PK6 105 87 79 65 16 H14

PA7 22 22 18 13 H2 5
T32A01INC1

PK7 104 86 78 64 K12 J10

PAS 24 24 20 15 32 G1
T32A010UTC

PW2 75 ; . ; M10 .

PBO 21 21 17 12 Gl Ha
T32A02INAO

PLO 103 85 77 63 L13 J11
T32A02INAL PB1 20 20 16 11 G2 H5

PB2 19 19 15 10 F1 F1
T32A020UTA

PG5 96 80 72 58 M13 K11

PB1 20 20 16 11 G2 H5
T32A02INBO

PL3 100 82 74 60 L16 K14
T32A02INB1 PBO 21 21 17 12 Gl Ha

PB3 18 18 14 9 F2 F2
T32A020UTB

PG4 97 81 73 59 L12 K13

PBO 21 21 17 12 G1 Ha
T32A02INCO

PLO 103 85 77 63 L13 J11

PB1 20 20 16 11 G2 H5
T32A02INC1

PL3 100 82 74 60 L16 K14

PB2 19 19 15 10 F1 F1
T32A020UTC

PG5 9% 80 72 58 M13 K11
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Table 4.12 List of signal connections (8/18)
522%2:}'0& Port M4G9 M4G8 M4G7 M4G6 M4G9 M4G8
ame P name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)

PB6 15 15 11 6 G4 G4
T32A03INAO

PJ4 69 - - - T9 -
T32A03INAL PB7 14 14 10 5 G5 G5

PB4 17 17 13 8 El E1
T32A030UTA

PT3 31 31 27 22 H5 K4

PB7 14 14 10 5 G5 G5
T32A03INBO

PJ5 68 - - - R9 -
T32A03INB1 PB6 15 15 11 6 G4 G4

PB5 16 16 12 7 E2 E2
T32A030UTB

PT5 73 61 57 - R10 K9

PB6 15 15 11 6 G4 G4
T32A03INCO

PJ4 69 - - - T9 -

PB7 14 14 10 5 G5 G5
T32A03INC1

PJ5 68 - - - R9 -

PB4 17 17 13 8 El El
T32A030UTC

PT3 31 31 27 22 H5 K4

PDO 48 40 36 29 N5 L4
T32A04INAO

PPO 141 117 105 84 D12 D11

PD1 49 41 37 30 M6 L5
T32A04INAL

PP1 142 118 106 85 D11 D10

PD2 50 42 38 31 N6 K6
T32A040UTA

PV5 80 64 60 - T12 P9

PD1 49 41 37 30 M6 L5
T32A04INBO

PP1 142 118 106 85 D11 D10

PDO 48 40 36 29 N5 L4
T32A04INB1

PPO 141 117 105 84 D12 D11

PD3 51 43 39 32 M7 L6
T32A040UTB

PV4 81 65 61 - R12 N10

PDO 48 40 36 29 N5 L4
T32A04INCO

PPO 141 117 105 84 D12 D11

PD1 49 41 37 30 M6 L5
T32A04INC1

PP1 142 118 106 85 D11 D10

PD2 50 42 38 31 N6 K6
T32A040UTC

PV5 80 64 60 - T12 P9
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Table 4.13 List of signal connections (9/18)
522%2:}'0& Port M4G9 M4G8 M4G7 M4G6 M4G9 M4G8
ame P name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)

PD6 54 46 42 35 N8 K8
T32A05INAO

PP2 143 119 107 86 B11 B9

PD7 55 47 43 36 M9 L8
T32A05INAL

PP3 144 120 108 87 ALl A9

PD4 52 44 40 33 N7 L7
T32A050UTA

PV6 79 63 59 - T11 N9

PD7 55 47 43 36 M9 L8
T32A05INBO

PP3 144 120 108 87 ALl A9

PD6 54 46 42 35 N8 K8
T32A05INB1

PP2 143 119 107 86 B11 B9

PD5 53 45 41 34 M8 K7
T32A050UTB

PV7 78 62 58 - R11 L9

PD6 54 46 42 35 N8 K8
T32A05INCO

PP2 143 119 107 86 B11 B9

PD7 55 47 43 36 M9 L8
T32A05INC1

PP3 144 120 108 87 ALl A9

PD4 52 44 40 33 N7 L7
T32A050UTC

PV6 79 63 59 - T11 N9

PE2 60 52 48 39 T5 P5
T32A06INAO

PP4 145 121 109 88 E11 D9

PEO 58 50 46 37 R4 N4
T32A06INAL

PP5 146 122 110 89 D10 E9

PE1 59 51 47 38 R5 N5
T32A060UTA

PM5 84 68 - - T14 P11

PE3 61 53 49 40 T6 N6
T32A06INBO

PP5 146 122 110 89 D10 E9

PEO 58 50 46 37 R4 N4
T32A06INB1

PP4 145 121 109 88 E11 D9

PEO 58 50 46 37 R4 N4
T32A060UTB

PM4 85 69 - - N12 L10

PE2 60 52 48 39 T5 P5
T32A06INCO

PP4 145 121 109 88 E11 D9

PE3 61 53 49 40 T6 N6
T32A06INC1

PP5 146 122 110 89 D10 E9

PE1 59 51 47 38 R5 N5
T32A060UTC

PM5 84 68 - - T14 P11
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Table 4.14 List of sighal connections (10/18)
522%2:}'0& Port M4G9 M4G8 M4G7 M4G6 M4G9 M4G8
ame P name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)

PE4 62 54 50 41 R6 P6
T32A07INAO

PP6 147 123 111 90 B10 B8

PE7 65 57 53 44 T8 N8
T32A07INAL

PP7 148 124 112 91 A10 A8

PE6 64 56 52 43 T7 N7
T32A070UTA

PM6 83 67 - - R13 N11

PE5 63 55 51 42 R7 P7
T32A07INBO

PP7 148 124 112 91 A10 A8

PE7 65 57 53 44 T8 N8
T32A07INB1

PP6 147 123 111 90 B10 B8

PE7 65 57 53 44 T8 N8
T32A070UTB

PM7 82 66 - - T13 P10

PE4 62 54 50 41 R6 P6
T32A07INCO

PP6 147 123 111 90 B10 B8

PE5 63 55 51 42 R7 P7
T32A07INC1

PP7 148 124 112 91 A10 A8

PE6 64 56 52 43 T7 N7
T32A070UTC

PM6 83 67 - - R13 N11

PCO 11 11 7 - F4 F4
T32A08INAO

PRO 149 125 113 - E10 D8

PC2 9 9 5 - D1 D1
T32A080UTA

PL4 126 - - - D16 -

PC1 10 10 6 - F5 F5
T32A08INBO

PR1 150 126 114 - D9 ES

PC3 8 8 4 - D2 D2
T32A080UTB

PL5 125 - - - E15 -

PCO 11 11 7 - F4 F4
T32A08INCO

PRO 149 125 113 - E10 D8

PC1 10 10 6 - F5 F5
T32A08INC1

PR1 150 126 114 - D9 ES

PC2 9 9 5 - D1 D1
T32A080UTC

PL4 126 - - - D16 -
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Table 4.15 List of signhal connections (11/18)
522%2:}'0& Port M4G9 M4G8 M4G7 M4G6 M4G9 M4G8
ame P name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)

PR2 151 127 115 - B9 B7
T32A09INAO

PVO 115 97 89 - F12 F10

PL6 164 - - - E7 -
T32A090UTA

PV2 113 95 87 - G12 G11

PR3 152 128 116 - A9 A7
T32A09INBO

PV1 114 96 88 - G13 F11

PL7 163 - - - ES -
T32A090UTB

PV3 112 94 86 - H13 G10

PR2 151 127 115 - B9 B7
T32A09INCO

PVO 115 97 89 - F12 F10

PR3 152 128 116 - A9 A7
T32A09INC1

PV1 114 96 88 - G13 F11

PL6 164 - - - E7 -
T32A090UTC

PV2 113 95 87 - G12 G11

PR4 153 129 - - A8 D7
T32A10INAO

PW4 120 - - - G15 -
T32A10INAL PW7 117 - - - H16 -

PC4 7 7 - - c1 c1
T32A100UTA

PW5 119 - - - G16 -
T32A10INBO PR5 154 130 - - B8 E7

PC5 6 6 - - c2 c2
T32A100UTB

PW4 120 - - - G15 -
T32A10INCO PR4 153 129 - - A8 D7
T32A10INC1 PR5 154 130 - - B8 E7

PC4 7 7 - - c1 c1
T32A100UTC

PW5 119 - - - G16 -
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Table 4.16 List of sighal connections (12/18)
522%2:}'0& Port M4G9 M4G8 M4G7 M4G6 M4G9 M4G8
ame P name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)

PR6 155 131 - - E9 E6
T32A11INAO

PW7 117 - - - H16 -
T32A11INAL PW4 120 - - - G15 -

PM2 122 100 - - F16 El4
T32A110UTA

PW6 118 - - - H15 -
T32A11INBO PR7 156 132 - - D8 D6

PM3 121 99 - - E13 F13
T32A110UTB

PW7 117 - - - H16 -
T32A11INCO PR6 155 131 - - E9 E6
T32A11INC1 PR7 156 132 - - D8 D6

PM2 122 100 - - F16 El4
T32A110UTC

PW6 118 - - - H15 -
T32A12INAO PU2 36 - - - J5 -
T32A120UTA PUO 34 - - - H4 -
T32A12INBO PU3 37 - - - K4 -
T32A120UTB PU1 35 - - - J4 -
T32A12INCO PU2 36 - - - J5 -
T32A12INC1 PU3 37 - - - K4 -
T32A120UTC PUO 34 - - - H4 -
T32A13INAO PU5 39 - - - L5 -
T32A130UTA PU6 40 - - - L4 -
T32A13INBO PU4 38 - - - K5 -
T32A130UTB PU7 41 - - - M4 -
T32A13INCO PU5 39 - - - L5 -
T32A13INC1 PU4 38 - - - K5 -
T32A130UTC PU6 40 - - - L4 -
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Table 4.17 List of sighal connections (13/18)
522%2:}'0& Port M4G9 M4G8 M4G7 M4G6 M4G9 M4G8
ame P name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)

EAQ0 PAO 29 29 25 20 L1 J4
EAO1 PAl 28 28 24 19 L2 J1
EA02 PA2 27 27 23 18 K1 J2
EA03 PA3 26 26 22 17 K2 H1
EAO4 PA4 25 25 21 16 J1 H2
EA05 PA5 24 24 20 15 J2 G1
EA06 PAG 23 23 19 14 H1 G2
EAQ7 PA7 22 22 18 13 H2 J5
EA08 PBO 21 21 17 12 Gl H4
EA09 PB1 20 20 16 11 G2 H5
EAL0 PB2 19 19 15 10 F1 F1
EAll PB3 18 18 14 9 F2 F2
EA12 PB4 17 17 13 8 El El
EA13 PB5 16 16 12 7 E2 E2
EAl4 PB6 15 15 11 6 G4 G4
EA15 PB7 14 14 10 5 G5 G5

PCO 11 11 7 - F4 F4
EA16

PE7 65 57 53 44 T8 N8

PC1 10 10 6 - F5 F5
EAL17

PE6 64 56 52 43 T7 N7

PC2 9 9 5 - D1 D1
EA18

PE5 63 55 51 42 R7 P7

PC3 8 8 4 - D2 D2
EA19

PE4 62 54 50 41 R6 P6

PC4 7 7 - - c1 c1
EA20

PE3 61 53 49 40 T6 N6

PC5 6 6 - - c2 c2
EA21

PE2 60 52 48 39 T5 P5

PC6 5 5 - - E4 E4
EA22

PE1 59 51 47 38 R5 N5

PC7 4 4 - - D4 D4
EA23

PEO 58 50 46 37 R4 N4
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Table 4.18 List of sighal connections (14/18)
f(u:ﬁfﬂmifigﬂ\ Port M4G9 MA4G8 M4G7 M4G6 M4G9 M4G8
ame name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)
EDOO/EADOO PDO 48 40 36 29 N5 L4
EDO1/EADO1 PD1 49 41 37 30 M6 L5
EDO02/EADO2 PD2 50 42 38 31 N6 K6
EDO3/EADO3 PD3 51 43 39 32 M7 L6
EDO4/EADO4 PD4 52 44 40 33 N7 L7
EDO5/EADO5 PD5 53 45 41 34 M8 K7
EDO6/EADO6 PD6 54 46 42 35 N8 K8
EDO7/EADO7 PD7 55 47 43 36 M9 L8
EDOS/EADOS PEO 58 50 46 37 R4 N4
EDO9/EADO9 PE1 59 51 47 38 R5 N5
ED10/EAD10 PE2 60 52 48 39 T5 P5
ED11/EAD11 PE3 61 53 49 40 T6 N6
ED12/EAD12 PE4 62 54 50 41 R6 P6
ED13/EAD13 PE5 63 55 51 42 R7 P7
ED14/EAD14 PE6 64 56 52 43 T7 N7
ED15/EAD15 PE7 65 57 53 44 T8 N8
ERD_N PFO 172 140 124 97 D5 D5
EWR_N PF1 173 141 125 08 A4 B5
ECSO_N PK2 109 91 83 69 J13 F14
ECS1_N PK3 108 90 82 68 K13 G13
ECS2_N PF4 176 144 128 - A2 A2
ECS3_N PF5 1 1 1 - B3 B3
EBELL_N PF6 2 2 2 1 B2 B2
EBELH_N PF7 3 3 3 2 B1 B1
EALE PGO 129 105 93 72 D15 D13
EWAIT_N PG1 130 106 2 73 C16 C14
EEXBCLK PY4 30 30 26 21 M2 K2
NBDCLK PG6 95 79 71 57 M16 L14
NBDDATAQ PG7 2 78 70 56 M15 L13
NBDDATAL PHO 93 77 69 55 N16 L11
NBDDATA2 PH1 92 76 68 54 N15 M13
NBDDATA3 PH2 91 75 67 53 P16 M14
NBDSYNC PH3 90 74 66 52 P15 N13
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Table 4.19 List of signhal connections (15/18)
f(u:ﬁfﬂmifigﬂ\ Port M4G9 MA4G8 M4G7 M4G6 M4G9 M4G8
ame name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)
AINAQO PNO 133 109 97 76 B15 B13
AINAOL PN1 134 110 98 77 A15 A13
AINAO2 PN2 135 111 99 78 B14 B12
AINAO3 PN3 136 112 100 79 Al4 A12
AINAO4 PN4 137 113 101 80 B13 B11
AINAO5 PN5 138 114 102 81 A13 A1l
AINAOG PN6 139 115 103 82 B12 B10
AINAO7 PN7 140 116 104 83 A12 A10
AINAOS PPO 141 117 105 84 D12 D11
AINAO9 PP1 142 118 106 85 D11 D10
AINA10 PP2 143 119 107 86 B11 B9
AINA11 PP3 144 120 108 87 ALl A9
AINA12 PP4 145 121 109 88 E11 D9
AINA13 PP5 146 122 110 89 D10 E9
AINA14 PP6 147 123 111 90 B10 B8
AINA15 PP7 148 124 112 91 A10 A8
AINA16 PRO 149 125 113 - E10 D8
AINA17 PR1 150 126 114 - D9 ES
AINA18 PR2 151 127 115 - B9 B7
AINA19 PR3 152 128 116 - A9 A7
AINA20 PR4 153 129 - - A8 D7
AINA21 PR5 154 130 - - B8 E7
AINA22 PR6 155 131 - - E9 E6
AINA23 PR7 156 132 - - D8 D6
TRGINO PG3 132 108 96 75 B16 B14
TRGIN1 PL7 163 - - - ES -
DACO PTO 159 135 119 24 A6 A5
DAC1 PT1 160 136 120 95 A5 A4
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Table 4.20 List of sighal connections (16/18)
fgg?tﬁ:zglﬁgi?] Port M4G9 MA4G8 M4G7 M4G6 M4G9 M4G8
ame name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)
INTOOa PK7 104 86 78 64 K12 J10
INTOOb PT3 31 31 27 22 H5 K4
INTOla PLO 103 85 77 63 L13 Ji1
INTO1b PT4 116 08 90 - F13 E11
INTO2a PAO 29 29 25 20 L1 J4
INTO2b PT5 73 61 57 - R10 K9
INTO3a PA7 22 22 18 13 H2 J5
INTO3b PL6 164 - - - E7 -
INTO4a PBO 21 21 17 12 Gl H4
INTO4b PFO 172 140 124 97 D5 D5
INTOSa PB1 20 20 16 11 G2 H5
INTO5b PF7 3 3 3 2 B1 B1
INTO6a PB6 15 15 11 6 G4 G4
INTO6b PU2 36 - - - J5 -
INTO7a PB7 14 14 10 5 G5 G5
INTO7b PU3 37 - - - K4 -
INTO8a PGO 129 105 93 72 D15 D13
INTO8b PU4 38 - - - K5 -
INTO9a PG1 130 106 2 73 C16 C14
INTO9b PU5 39 - - - L5 -
INT10a PKO 111 93 85 71 H12 H10
INT10b PP6 147 123 111 90 B10 B8
INT11a PK1 110 92 84 70 J12 H11
INT11b PP7 148 124 112 91 A10 A8
INT12a PCO 11 11 7 - F4 F4
INT12b PL4 126 - - - D16 -
INT13a PC1 10 10 6 - F5 F5
INT13b PL5 125 - - - E15 -
INT14a PC6 5 5 - - E4 E4
INT14b PM3 121 99 - - E13 F13
INT15a PC7 4 4 - - D4 D4
INT15b PM4 85 69 - - N12 L10
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Table 4.21 List of sighal connections (17/18)
522%2:}'0& Port M4G9 M4G8 M4G7 M4G6 M4G9 M4G8
hame P name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)

PD6 54 46 42 35 N8 K8
EMGO

PV6 79 63 59 - T11 N9

PD7 55 47 43 36 M9 L8
OoVVv0

PV7 78 62 58 - R11 L9

PDO 48 40 36 29 N5 L4
uoo

PVO 115 97 89 - F12 F10

PD2 50 42 38 31 N6 K6
VOO

PV2 113 95 87 - G12 G11

PD4 52 44 40 33 N7 L7
WOO0

PV4 81 65 61 - R12 N10

PD1 49 41 37 30 M6 L5
X00

PV1 114 96 88 - G13 F11

PD3 51 43 39 32 M7 L6
YOO

PV3 112 94 86 - H13 G10

PD5 53 45 41 34 M8 K7
Z00

PV5 80 64 60 - T12 P9
CECO PT2 171 139 123 96 E6 E5
ALARM_N PG2 131 107 95 74 C15 C13
RTCOUT PT3 31 31 27 22 H5 K4
RXINO PT3 31 31 27 22 H5 K4
RXIN1 PT4 116 98 90 - F13 E11l
TRGIN2 PT3 31 31 27 22 H5 K4
HDMAREQA PB1 20 20 16 11 G2 H5
HDMAREQB PK1 110 92 84 70 J12 H11
T™S PH4 89 73 65 51 R16 N14
TCK PH5 88 72 64 50 T15 P13
TDO PH6 87 71 63 49 R15 P12
DI PH3 90 74 66 52 P15 N13
TRST_N PH7 86 70 62 48 R14 N12
SWDIO PH4 89 73 65 51 R16 N14
SWCLK PHS5 88 72 64 50 T15 P13
Swv PH6 87 71 63 49 R15 P12
TRACECLK PG6 95 79 71 57 M16 L14
TRACEDATAQ PG7 94 78 70 56 M15 L13
TRACEDATAL PHO 93 77 69 55 N16 L11
TRACEDATA2 PH1 92 76 68 54 N15 M13
TRACEDATA3 PH2 91 75 67 53 P16 M14
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Table 4.22 List of sighal connections (18/18)
f(u:ﬁfﬂmifigﬂ\ Port M4G9 MA4G8 M4G7 M4G6 M4G9 M4G8
ame name (LQFP176) (LQFP144) (LQFP128) (LQFP100) (BGAL77) (BGA145)
X1 PYO 45 37 33 26 T2 P2
X2 PY1 46 38 34 27 T3 P3
XT1 PY2 44 36 32 25 P1 M1
XT2 PY3 43 35 31 24 N1 L1
BOOT_N PY4 30 30 26 21 M2 K2
EHCLKIN PYO 45 37 33 26 T2 P2
ELCLKIN PY2 44 36 32 25 P1 M1
RESET_N 42 34 30 23 R1 N1
MODE 47 39 35 28 T1 P1
BSC - - - - T16 P14
DVDD3A 12 12 8 3 Al Al
DVDD3B 32 32 28 - R2 N2
DVDD3C 56 48 44 - R3 N3
DVDD3D 72 59 55 46 M12 K10
DVDD3E 98 - - - N13 K10
DVDD3F 127 103 91 - T4 P4
DVDD3G 161 137 121 - M5 K5
DVDD3H 169 - - - N4 K5
DVSSA 13 13 9 4 M1 K1
DVSSB 33 33 29 - N2 L2
DVSSC 57 49 45 - P2 M2
DVSSD 72 60 56 47 E12 E10
DVSSE 99 - - - D13 E10
DVSSF 128 104 92 - A16 Al4
DVSSG 162 138 122 - F6 F6
DVSSH 170 - - - E5 F6
REGOUT1 70 58 54 45 T10 P8
AVDD3 157 133 117 92 A7 AB
AVSS 158 134 118 93 B7 B6
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4.3. Ports

The symbols of each table of port have the following meanings.

@ [nput/Output: Input or/and Output of Port
Input: Input port
Output: Output port
1/O: Input/output port

® PU/PD: Programmable pull-up/pull-down
PU: Programmable pull-up is selectable
PD: Programmable pull-down is selectable

® OD: Programmable open-drain output
YES: Support
NO: Non support

® 5VT/3VT: Tolerant
5VT: 5V-tolerant
3VT: 3V-tolerant
N/A: Not available

® SMT/CMOS: Input gate
SMT: Schmitt trigger input
CMOS: CMOS input

® Under Reset: Port state under Reset
Hi-z: High impedance
PU: Pull-up
PD: Pull-down

®  After Reset: Port state after Reset
Hi-z: High impedance
PU: Pull-up
PD: Pull-down
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4.3.1. Port Specifications Table
Table 4.23 Port names, and specifications of Port A, B, C, D
NP;r;te Input/Output | PU/PD oD 5V/3VT CSI\I>I/I(-)I-/S gggg{ Qége;t
PAO I/0 PU/PD YES N/A SMT Hi-z Hi-z
PA1 1’0 PU/PD YES N/A CMOS Hi-z Hi-z
PA2 I/0 PU/PD YES N/A CMOS Hi-z Hi-z
PA3 I/0 PU/PD YES N/A SMT Hi-z Hi-z
PA4 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PAS5 I/0 PU/PD YES N/A CMOS Hi-z Hi-z
PAG6 I/0 PU/PD YES N/A CMOS Hi-z Hi-z
PA7 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PBO I/0 PU/PD YES N/A SMT Hi-z Hi-z
PB1 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PB2 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PB3 I/0 PU/PD YES N/A SMT Hi-z Hi-z
PB4 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PB5 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PB6 I/0 PU/PD YES N/A SMT Hi-z Hi-z
PB7 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PCO I/0 PU/PD YES N/A SMT Hi-z Hi-z
PC1 I/0 PU/PD YES N/A SMT Hi-z Hi-z
PC2 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PC3 I/0 PU/PD YES N/A SMT Hi-z Hi-z
PC4 I/0 PU/PD YES N/A SMT Hi-z Hi-z
PC5 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PC6 I/0 PU/PD YES N/A SMT Hi-z Hi-z
PC7 I/0 PU/PD YES N/A SMT Hi-z Hi-z
PDO 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PD1 I/0 PU/PD YES N/A CMOS Hi-z Hi-z
PD2 1’0 PU/PD YES N/A CMOS Hi-z Hi-z
PD3 1’0 PU/PD YES N/A CMOS Hi-z Hi-z
PD4 I/0 PU/PD YES N/A SMT Hi-z Hi-z
PD5 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PD6 1’0 PU/PD YES N/A SMT Hi-z Hi-z
PD7 I/0 PU/PD YES N/A SMT Hi-z Hi-z
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Table 4.24 Port names, and specifications of Port E, F, G, H
Npaor;te Input/Output | PU/PD oD 5V/3VT CSI\I>I/g/S Légggtr Fﬁétseeft
PEO 110 PU/PD YES N/A SMT Hi-z Hi-z
PE1 110 PU/PD YES N/A SMT Hi-z Hi-z
PE2 110 PU/PD YES N/A SMT Hi-z Hi-z
PE3 110 PU/PD YES N/A SMT Hi-z Hi-z
PE4 110 PU/PD YES N/A SMT Hi-z Hi-z
PE5 110 PU/PD YES N/A SMT Hi-z Hi-z
PE6 110 PU/PD YES N/A SMT Hi-z Hi-z
PE7 110 PU/PD YES N/A SMT Hi-z Hi-z
PFO 110 PU/PD YES N/A SMT Hi-z Hi-z
PF1 110 PU/PD YES N/A SMT Hi-z Hi-z
PF2 110 PU/PD YES 5VT SMT Hi-z Hi-z
PF3 110 PU/PD YES 5VT SMT Hi-z Hi-z
PF4 110 PU/PD YES N/A SMT Hi-z Hi-z
PF5 110 PU/PD YES N/A SMT Hi-z Hi-z
PF6 110 PU/PD YES N/A SMT Hi-z Hi-z
PF7 110 PU/PD YES N/A SMT Hi-z Hi-z
PGO 110 PU/PD YES N/A SMT Hi-z Hi-z
PG1 110 PU/PD YES N/A SMT Hi-z Hi-z
PG2 110 PU/PD YES 5VT SMT Hi-z Hi-z
PG3 110 PU/PD YES 5VT SMT Hi-z Hi-z
PG4 110 PU/PD YES N/A SMT Hi-z Hi-z
PG5 110 PU/PD YES N/A SMT Hi-z Hi-z
PG6 110 PU/PD YES N/A SMT Hi-z Hi-z
PG7 110 PU/PD YES N/A SMT Hi-z Hi-z
PHO 110 PU/PD YES N/A SMT Hi-z Hi-z
PH1 110 PU/PD YES N/A SMT Hi-z Hi-z
PH2 110 PU/PD YES N/A SMT Hi-z Hi-z
PH3 110 PU/PD YES N/A SMT PU PU
PH4 110 PU/PD YES N/A SMT PU PU
PH5 110 PU/PD YES N/A SMT PD PD
PH6 110 PU/PD YES N/A SMT Hi-z Hi-z
PH7 110 PU/PD YES N/A SMT PU PU
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Table 4.25 Port names, and specifications of Port J, K, L, M
NP;r;te Input/Output | PU/PD oD 5V/3VT CSI\|>I/g/S gggg{ Fﬁégt
PJO 110 PU/PD YES N/A SMT Hi-z Hi-z
PJ1 110 PU/PD YES N/A SMT Hi-z Hi-z
PJ2 110 PU/PD YES N/A SMT Hi-z Hi-z
PJ3 110 PU/PD YES N/A SMT Hi-z Hi-z
PJ4 110 PU/PD YES N/A SMT Hi-z Hi-z
PJ5 110 PU/PD YES N/A SMT Hi-z Hi-z
PJ6 110 PU/PD YES N/A SMT Hi-z Hi-z
PJ7 110 PU/PD YES N/A SMT Hi-z Hi-z
PKO 110 PU/PD YES N/A SMT Hi-z Hi-z
PK1 110 PU/PD YES N/A SMT Hi-z Hi-z
PK2 110 PU/PD YES N/A CMOS Hi-z Hi-z
PK3 110 PU/PD YES N/A CMOS Hi-z Hi-z
PK4 110 PU/PD YES N/A CMOS Hi-z Hi-z
PK5 110 PU/PD YES N/A CMOS Hi-z Hi-z
PK6 110 PU/PD YES N/A CMOS Hi-z Hi-z
PK7 110 PU/PD YES N/A SMT Hi-z Hi-z
PLO 110 PU/PD YES N/A SMT Hi-z Hi-z
PL1 110 PU/PD YES N/A CMOS Hi-z Hi-z
PL2 110 PU/PD YES N/A CMOS Hi-z Hi-z
PL3 110 PU/PD YES N/A SMT Hi-z Hi-z
PL4 110 PU/PD YES N/A SMT Hi-z Hi-z
PL5 110 PU/PD YES N/A SMT Hi-z Hi-z
PL6 110 PU/PD YES N/A SMT Hi-z Hi-z
PL7 110 PU/PD YES N/A SMT Hi-z Hi-z
PMO 110 PU/PD YES N/A SMT Hi-z Hi-z
PM1 110 PU/PD YES N/A CMOS Hi-z Hi-z
PM2 110 PU/PD YES N/A CMOS Hi-z Hi-z
PM3 110 PU/PD YES N/A SMT Hi-z Hi-z
PM4 110 PU/PD YES N/A SMT Hi-z Hi-z
PM5 110 PU/PD YES N/A CMOS Hi-z Hi-z
PM6 110 PU/PD YES N/A CMOS Hi-z Hi-z
PM7 110 PU/PD YES N/A SMT Hi-z Hi-z
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Table 4.26 Port names, and specifications of Port N, P, R, T
Npaor;te Input/Output | PU/PD oD 5V/3VT CSI\I>I/g/S Légggtr Fﬁétseeft
PNO 110 PU/PD YES N/A SMT Hi-z Hi-z
PN1 110 PU/PD YES N/A SMT Hi-z Hi-z
PN2 110 PU/PD YES N/A SMT Hi-z Hi-z
PN3 110 PU/PD YES N/A SMT Hi-z Hi-z
PN4 110 PU/PD YES N/A SMT Hi-z Hi-z
PN5 110 PU/PD YES N/A SMT Hi-z Hi-z
PN6 110 PU/PD YES N/A SMT Hi-z Hi-z
PN7 110 PU/PD YES N/A SMT Hi-z Hi-z
PPO 110 PU/PD YES N/A SMT Hi-z Hi-z
PP1 110 PU/PD YES N/A SMT Hi-z Hi-z
PP2 110 PU/PD YES N/A SMT Hi-z Hi-z
PP3 110 PU/PD YES N/A SMT Hi-z Hi-z
PP4 110 PU/PD YES N/A SMT Hi-z Hi-z
PP5 110 PU/PD YES N/A SMT Hi-z Hi-z
PP6 110 PU/PD YES N/A SMT Hi-z Hi-z
PP7 110 PU/PD YES N/A SMT Hi-z Hi-z
PRO 110 PU/PD YES N/A SMT Hi-z Hi-z
PR1 110 PU/PD YES N/A SMT Hi-z Hi-z
PR2 110 PU/PD YES N/A SMT Hi-z Hi-z
PR3 110 PU/PD YES N/A SMT Hi-z Hi-z
PR4 110 PU/PD YES N/A SMT Hi-z Hi-z
PR5 110 PU/PD YES N/A SMT Hi-z Hi-z
PR6 110 PU/PD YES N/A SMT Hi-z Hi-z
PR7 110 PU/PD YES N/A SMT Hi-z Hi-z
PTO 110 PU/PD YES N/A SMT Hi-z Hi-z
PT1 110 PU/PD YES N/A SMT Hi-z Hi-z
PT2 110 PU/PD YES 3vT SMT Hi-z Hi-z
PT3 110 PU/PD YES N/A SMT Hi-z Hi-z
PT4 110 PU/PD YES N/A SMT Hi-z Hi-z
PT5 110 PU/PD YES N/A SMT Hi-z Hi-z
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Table 4.27 Port names, and specifications of Port U, V, W, Y
Npaor;te Input/Output | PU/PD oD 5V/3VT CSI\I>I/g/S Légggtr Fﬁétseeft
PUO 110 PU/PD YES N/A SMT Hi-z Hi-z
PU1 110 PU/PD YES N/A SMT Hi-z Hi-z
PU2 110 PU/PD YES N/A SMT Hi-z Hi-z
PU3 110 PU/PD YES N/A SMT Hi-z Hi-z
PU4 110 PU/PD YES N/A SMT Hi-z Hi-z
PU5 110 PU/PD YES N/A SMT Hi-z Hi-z
PU6 110 PU/PD YES N/A SMT Hi-z Hi-z
PU7 110 PU/PD YES N/A SMT Hi-z Hi-z
PVO 110 PU/PD YES N/A SMT Hi-z Hi-z
PV1 110 PU/PD YES N/A SMT Hi-z Hi-z
PV2 110 PU/PD YES N/A SMT Hi-z Hi-z
PV3 110 PU/PD YES N/A SMT Hi-z Hi-z
PV4 110 PU/PD YES N/A SMT Hi-z Hi-z
PV5 110 PU/PD YES N/A SMT Hi-z Hi-z
PV6 110 PU/PD YES N/A SMT Hi-z Hi-z
PV7 110 PU/PD YES N/A SMT Hi-z Hi-z
PWO 110 PU/PD YES N/A SMT Hi-z Hi-z
PW1 110 PU/PD YES N/A SMT Hi-z Hi-z
PW2 110 PU/PD YES N/A SMT Hi-z Hi-z
PW3 110 PU/PD YES N/A SMT Hi-z Hi-z
PW4 110 PU/PD YES N/A SMT Hi-z Hi-z
PW5 110 PU/PD YES N/A SMT Hi-z Hi-z
PW6 110 PU/PD YES N/A SMT Hi-z Hi-z
PW7 110 PU/PD YES N/A SMT Hi-z Hi-z
PYO Input PU/PD N/A N/A SMT Hi-z Hi-z
PY1 Input PU/PD N/A N/A SMT Hi-z Hi-z
PY2 Input PU/PD N/A N/A SMT Hi-z Hi-z
PY3 Input PU/PD N/A N/A SMT Hi-z Hi-z
PY4 Output PU/PD YES N/A SMT Hi-z(Note) Hi-z

Note: This pin is shared by BOOT_N pin. When RESET_N pin is “0”, PU (Pull-up resistor connection) is
active. If RESET_N =1 and the internal reset is asserted, this pin is in Hi-z state.
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5. Functional Description and Operation Description
For the details of the functions, refer to Reference manuals.
5.1. Reference Manuals
For more information on product of TMPM4G Group (1), please refer to Reference Manuals below;
Table 5.1 Reference Manuals for TMPM4G Group (1)
Reference Manual IP Symbol Category

Input/Output Ports (TMPM4G Group(1)) PORT-M4G(1) System
Memory Map (TMPM4G Group(1)) MMAP-M4G(1) System
Exception (TMPM4G Group(1)) EXCEPT-M4G(1) System
Clock Control and Operation Mode (TMPM4G Group(1)) CG-M4G(1)-C System
Product Information (TMPM4G Group(1)) PINFO-M4G(1) System
Power Supply and Reset Operation (TMPM4G Group(1)) RESET-M4G(1) System
(Fé%sdhel\g?ans]ﬁri/.sl\AB/l.OMB/768KB/512KB Data Flash 32KB) FLASH15MHD32-A Peripheral
Trimming Circuit TRM-A Peripheral
Oscillation Frequency Detector OFD-A Peripheral
Voltage Detection Circuit LVD-C Peripheral
Digital Noise Filter Circuit DNF-A Peripheral
Debug Interface DEBUG-A Peripheral
Non Break Debug Interface NBDIF-A Peripheral
Interval Sensor Detection Circuit ISD-A Peripheral
Multi-Function DMA Controller MDMAC-A Peripheral
High Speed DMA Controller HDMAC-A Peripheral
External Bus Interface EBIF-A Peripheral
Serial Memory Interface SMIF-A Peripheral
Asynchronous Serial Communication Circuit UART-C Peripheral
Full Universal Asynchronous Receiver Transmitter Circuit FUART-B Peripheral
Serial Peripheral Interface TSPI-C Peripheral
I2C Interface 12C-B Peripheral
Consumer Electronics Control Circuit CEC-A Peripheral
12-hit Analog to Digital Converter ADC-C Peripheral
8-bit Digital to Analog Converter DAC-A Peripheral
Advanced Programmable Motor Control Circuit A-PMD-C Peripheral
32-bit Timer Event Counter T32A-B Peripheral
Long Term Timer LTTMR-A Peripheral
Real Time Clock RTC-A Peripheral
Clock Selective Watchdog Timer SIWDT-A Peripheral
Remote Control Signal Preprocessor RMC-B Peripheral
Boundary Scan BSC-A Peripheral
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5.2. Processor Core

TMPMA4G group(1) incorporates a high-performance 32-bit processor core (Arm Cortex-M4 (with FPU)).

For the operation of the processor core, refer to the Arm documentation set of the Arm "Cortex-M" series processors.
This section explains the product-specific information.

5.2.1. Core Information

The Cortex-M4( with FPU) core revision used in TMPM4G group(1) is shown as below:
For details of the CPU core and the architecture, refer to the Arm documentation in the following URL:
http: //infocenter.arm.com/help/index.jsp

Table 5.2 Core revision

Group name Core revision

TMPM4G(1) ropl

5.2.2. Configurable Options

In the Cortex-M4(with FPU) core, some blocks can be selected to implement. The following table shows the
configurations of TMPMA4G group(1).

Table 5.3 Configurable options and their implementations

Configurable option Implementation
FWB L|tergl comparator: 2'
Instruction comparator: 6
DWT Comparator: 4
I™ Available
MPU Available
ETM Available
AHB-AP Available

AHB trace macro cell Not available

interface
TPIU Available
wiC Not available
Debug port JTAG/Serial wire
Bit band Available
Sequential control of AHB Not available
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5.3. Clock Control and Operation Mode (CG)

The CG selects a clock gear ratio and the prescaler clock, or warm up time of the oscillator.

There are NORMAL mode and low power consumption mode as operation modes. Power consumption can be
reduced by mode transition.

The system clock consists of “High speed system clock™ and “Middle speed system clock™. The former is a high
speed oscillation clock and the latter is generated by dividing High speed system clock.

The outline of the clock control circuit is as follows:

- Internal high speed oscillation circuit 1: 10MHz

- Internal high speed oscillation circuit 2: 10MHz

- Selectable from the external high speed oscillation circuit or internal high speed oscillation circuit.
- PLL (Clock Multiplication Circuit):

Capable of 160 MHz output by changing the multiplication ratio according to the frequency of the high speed
oscillation circuit

- Clock gear:

The high speed clock can be divided by 1/1, 1/2, 1/4, 1/8, or 1/16 and the clock is used as the system clock
(fsys).
- Low power consumption mode:

IDLE: Only the CPU is stopped in this mode. Each peripheral circuit can enable or disable operation in the
IDLE mode.

STOP1: Except some peripheral circuits, all the internal circuits including the internal oscillator are brought to
a stop in STOP1 mode. The low frequency oscillator can be supplied to RTC, RMC CEC and ISD by
the corresponding setting. LTTMR can be worked by enabling of IHOSC2.

STOP2: This mode halts voltage supply, retaining some peripheral circuits operation. The low frequency clock
can be supplied to RTC, RMC, CEC and ISD by the corresponding setting. LTTMR can be worked by
enabling of IHOSC2.

5.4. Flash Memory (Code FLASH, Data FLASH)

The cord flash stores instruction code, and CPU reads instruction code and executes.
The code flash and data flash store data, and even if a power supply is off, data can be kept.

It has the dual mode that possible to write and erase a data flash while executing an order by a code flash, and it's
also possible to continue executing an application program during writing or erasing data flash.

While saving the data to the data flash, it can continue running the application program on the code flash.

It has protection function which prohibits write or erase by the block unit and it has the security function which
prohibits the reading of the program code by the 3rd person.
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5.5. Oscillation Circuit

External High Speed Oscillator (EHOSC): Connect crystal resonator or ceramic resonator to terminals. Use clock
source for System clock.

External Low Speed Oscillator (ELOSC): Connect crystal resonator (32.768 kHz) to terminals. Use clock source for
Real Time Clock or Power consumption mode.

Internal High Speed Oscillator 1(IHOSC1): Oscillation frequency is 10MHz. Use clock source for System clock.

Internal High Speed Oscillator 2(IHOSC2): Oscillation frequency is 10MHz. Use clock source for OFD, SIWDT
and LTTMR.

The built-in oscillators in TMPMA4G group(1) are shown in the following table.

Table 5.4 Built-in Oscillator

M4G9 M4G8 M4G7 M4G6
EHOSC 4 v v v
ELOSC v v v v
IHOSC1 v 4 v v
IHOSC2 v 4 v v

Note: v: Available, -: N/A

5.6. Trimming Circuit (TRM)
The trimming function can adjust frequency of the internal high speed oscillatorl (IHOSC1).
The built-in trimming circuit is integrated in TMPMA4G group(1) as shown in the following table.

Table 5.5 Built-in TRM

M4G9 M4G8 M4G7 M4G6

TRM v v v v
Note: v: Available, -: N/A
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5.7. Oscillation Frequency Detector (OFD)

The oscillation frequency detection circuit (OFD) is a function that detects an abnormal state of the clock. It
measures the external high speed oscillation (fenosc) or high speed clock (fc) based on the internal reference clock
(fiHoscz2). If an oscillation or clock frequency is out of the specified range, a reset signal occurs.

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

Table 5.6 Built-in OFD

M4G9 M4G8 M4G7 M4G6

OFD v v v v

Note: v: Available, -: N/A

5.8. Voltage Detection Circuit (LVD)

The LVD is a peripheral function that detects whether a power supply voltage is lower or higher than the preset

voltage. When a low voltage or higher voltage than the preset voltage is detected, the LVD generates an interrupt
request or reset the MCU.

Setting voltage can be chosen from seven kinds. LVD is set to enable from the Reset state at the Power-on.

Table 5.7 Built-in LVD

M4G9 M4G8 M4G7 M4G6

LVD v v v v
Note: v: Available, -: N/A

5.9. Digital Noise Filter Circuit (DNF)

The digital noise canceler circuit can eliminate noise of input signals from external interrupt pins at the certain range.
The noise of the High level / Low level input of the external interrupt signal INTX is removed. The noise rejection
of width can be selected from among 0.0875 to 5.6 us (fc=160MHz) for each interrupt input pin independently.

TMPMA4G group(1) can have 17 to 32 external interrupt input pins.

Table 5.8 Number of External interrupt pins (Built-in DNF)

M4G9 M4G8 M4G7 M4G6

External interrupt pins 32 25 21 17
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5.10. Debug Interface (DEBUG)

TMPMA4G Group (1) contain Interface for connect debug tool, which is the Serial Wire Debug Port (SWCLK,
SWDIO) and the JTAG Debug Port (TDI, TDO, TMS, TCK, TRST_N). These are connected with the Debug tool
and used for program development. And also it contain the trace clock (TRACECLK) and data output

(TRACEDATAOt03) to reduce the Debug Process.

TMPMA4G group(1) supports Serial Wire Debug Port, JTAG Debug Port and Trace outputs.

Table 5.9 Built-in Debug Interface

Port M4G9 M4G8 M4G7 M4G6
TMS/SWDIO PH4 v v v v
TCK/SWCLK PH5 v v v v
TDO/SWV PH6 v 4 v v
TDI PH3 v v v v
TRST_N PH7 v 4 v v
TRACECLK PG6 v v v v
TRACEDATAO PG7 v v v v
TRACEDATAL1 PHO v v v 4
TRACEDATAZ2 PH1 v 4 v v
TRACEDATAS3 PH2 v v v v

Note: v: Available, -: N/A
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5.11. Non Break Debug Interface(NBDIF)

Connecting debug tools supporting NBD interface can provide RAM monitor function.

Table 5.10 Built-in NBDIF

M4G9 M4G8 M4G7 M4G6
NBDSYNC v 4 v v
NBDCLK v v v v
NBDDATAO v 4 v v
NBDDATA1 v 4 v v
NBDDATA2 v v 4 v
NBDDATA3 v 4 v v

Note: v: Available, -: N/A

5.12. Interval Sensor Detection Circuit(ISD)

ISD can generate an interrupt when the value of the sensor input changes (High level, Low level, High to Low
transition, and Low to High transition). And the low power consumption mode can be released by the input signal
detection interrupt.

Table 5.11 Built-in ISD

UNIT M4G9 M4G8 M4G7 M4G6
unit A v v v v
unit B v v v -
unit C v - - -

Note: v: Available, -: N/A
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5.13. DMA Controller

5.13.1. Multi-Function DMA Controller (MDMAC)

MDMAC transfers data from peripheral function to memory, from memory to peripheral function and between
memories. These operations are performed separately from the CPU control. The CPU load can be greatly reduced

by using it. The transfer count can be set infinitely by using chain transfer.

TMPMA4G group(1) has one unit of MDMAC. There are 32 channel requests per unit. The inputs of channels 0 to 31
can be startup factors which is assigned to TSPI, UART, FUART, I°C, T32A, ADC, A-PMD, external trigger input

via the trigger selector (TRGSEL).

Table 5.12 Built-in MDMAC

UNIT M4G9 M4G8 M4G7 M4G6

unit A v v 4 v

Note: v: Available, -: N/A

5.13.2. High Speed DMA Controller (HDMAC)

HDMAC transfers data from peripheral function to memory, from memory to peripheral function and between
memories. High speed transfer of up to 4095 counts is possible. These operations are performed separately from the

CPU control. The CPU load can be greatly reduced by using it.
TMPMA4G group(1) has two units of HDMAC. SMIF, TSPI,External trigger pin can be startup factors of HDMAC.

Table 5.13 Built-in HDMAC

UNIT M4G9 MAG8 MAG7 M4G6
unit A v v v v
unit B v v v v
Note: v: Available, -: N/A
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5.14. External Bus Interface (EBIF)

EBIF (External bus interface) connects external memories, external 1/0’s, and others.
Two modes (Separate bus mode and Multiplex bus mode) are available and EBIF supports 64 MB access space (16
MB x 4 channels) at maximum. The data bus width can be set to 8 bits or 16 bits per channel.

Table 5.14 Built-in EBIF

M4G9 M4G8 M4G7 M4G6

EBIF v v v v
Note: v: Available, -: N/A

5.15. Serial Memory Interface (SMIF)

SMIF is communication function that can be high speed serial transfer with external devices such as SPI Flash. Up
to 2 devices can be connected to one channel. A direct access and a register access are supported. The Single 1/0,
Dual I/0 read and Quad I/O read are supported by communication interface of SPI(Mode 0).

Table 5.15 Built-in SMIF

Channel M4G9 M4G8 M4G7 M4G6

Channel 0 v v v v
Note: v: Available, -: N/A
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5.16. Asynchronous Serial Communication Circuit

5.16.1. Asynchronous Serial Communication Circuit (UART)

The UART is asynchronous serial communication function. It can choose the data length of 7, 8 or 9bits, parity
existence, and a STOP bit length function. Moreover, selection of the MSB first / LSB first and reversal of data
polarity can be performed and Terminal exchanged of TXD/RXD can be performed in a Port setting.

The FIFO buffer supports data communication on 8 stage at transmission; and on 8 stage at reception.
The telecommunication control by CTS/RTS are supported.

Table 5.16 Built-in UART

Channel M4G9 M4G8 M4G7 M4G6
Channel 0 v v v v
Channel 1 v v v v
Channel 2 v v v v
Channel 3 v v v -
Channel 4 v v - .
Channel 5 v - - -

Notel: v': Available, -: N/A
Note2: External pin are not same by product. Please refer to section 2 Pin Assignment”.

5.16.2. Full Universal Asynchronous Receiver Transmitter Circuit (FUART)

FUART is asynchronous serial communication function. It can choose a data length of 5, 6, 7, or 8 bits, parity
existence, and a STOP bit length.

The FIFO buffer contains data communication on 32 stage at transmission and on 32 stage at reception. The
communication control by CTS/RTS, IrDA 1.0 function, and DMA are supported.

Table 5.17 Built-in FUART

Channel M4G9 M4G8 M4G7 M4G6
Channel 0 v v v v
Channel 1 v v - -

Notel: v: Available, -: N/A
Note2: External pin are not same by product. Please refer to section “2 Pin Assignment”.
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5.17. Serial Peripheral Interface (TSPI)

The TSPI supports two communication methods and enables to perform serial communication between other

devices at high speed. The SPI bus type, which uses a CS (Chip Select) signal at communications, and SIO
which does not use a CS signal at communications can be selected.

bus type,

The data length can be changed from 7 bits (with a parity bit) to 32 bits (without a parity bit) in the unit of one bit.
There are an 8 stage 16-bit FIFO for reception and transmission, each. The TSPI supports the master and slave

communications.

Table 5.18 Built-in TSPI

Channel M4G9 M4G8 M4G7 M4G6
Channel 0 v v v v
Channel 1 v v v v
Channel 2 v 4 v v
Channel 3 v v v v
Channel 4 4 v v v
Channel 5 v v v -
Channel 6 v v - .
Channel 7 v v - .
Channel 8 v - - -

Notel: v': Available, -: N/A

Note2: External pin are not same by product. Please refer to section “2 Pin Assignment”.

5.18. I2C Interface (I1°C)

1°C is two-wire bi-directional serial communications between Master and Slave device. The mode in which two or
more masters can exist on the same bus called a multi-master is supported. It supports Standard mode (Max
100kbps), Fast mode (Max 400kbps).
Table 5.19 Built-in I°C

Channel M4G9 M4G8 M4G7 M4G6

Channel 0 v v v v

Channel 1 v v v v

Channel 2 v v v v

Channel 3 v v - _

Channel 4 4 v - _

Note: v': Available, -: N/A
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5.19. Consumer Electronics Control Circuit (CEC)

CEC (Consumer Electronics Control) transfers data compliant with HDMI standard Version 1.3a.

Table 5.20 Built-in CEC

Channel M4G9 M4G8 M4G7 M4G6

Channel 0 v v v v

Note: v': Available, -: N/A

5.20. 8-bit Digital to Analog Converter (DAC)

The DAC is an R-2R type 8-bit digital to analog converter that can output the specified voltage. A buffer amplifier
is not incorporated.

Table 5.21 Built-in DAC

Channel M4G9 M4G8 M4G7 M4G6
Channel 0 v v v v
Channel 1 v v v v

Note: v': Available, -: N/A

5.21. 12-bit Analog to Digital Converter (ADC)

The ADC is a successive-approximation analog to digital converter. It supports maximum 24 analog inputs. The
combination of conversion result register and analog input can be programmed for each AD conversion start factor,
and it can be selected the highest startup factor / general purpose startup factor or sampling period. A startup trigger
for ADC can be selected from software or peripheral functions (timer/event counter outputs, port inputs).

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

Table 5.22 Built-in ADC

UNIT M4G9 M4G8 M4G7 M4G6

unit A v v v 4

Note: v': Available, -: N/A

Table 5.23 Number of analog inputs for ADC

M4G9 M4G8 M4G7 M4G6
Analog
inputs pin 24 24 20 16
count
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5.22. Advanced Programmable Motor Control Circuit (A-PMD)

The Advanced Programmable Motor control circuit (A-PMD) can control motors easily. It incorporates a
three-phase pulse modulation circuit and a dead-time circuit, and easily generates waveforms for motor control.

Table 5.24 Built-in A-PMD

Channel M4G9 M4G8 M4G7 M4G6

Channel 0 4 v v v
Note: v': Available, -: N/A

5.23. 32-bit Timer Event Counter (T32A)

The T32A is a timer event counter that can operate as a 32-bit timer or two 16-bit timers. 16-bit Timer or 32-bit
Timer can be selected. In 16-bit Timer, the T32A is comprised of Timer A and Timer B incorporating a 16-bit
counter respectively. In 32-bit Timer, the T32A operates as Timer C incorporating a 32-bit counter.

The T32A have an interval timer, event counter, input capture, 2-phase counter input, PPG output, Synchronous
Start, and Trigger start/stop functions.

Table 5.25 Built-in T32A

Channel M4G9 M4G8 M4G7 M4G6
Channel 0 v v v v
Channel 1 v v v v
Channel 2 v v v v
Channel 3 v v v v
Channel 4 v v v v
Channel 5 v v v v
Channel 6 v 4 v v
Channel 7 v v v v
Channel 8 v v v v
Channel 9 v v v v
Channel 10 v v v v
Channel 11 v v v v
Channel 12 v v v v
Channel 13 v v v v

Notel: v: Available, -: N/A
Note2: External pin are not same by product. Please refer to section “2 Pin Assignment”.
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5.24. Long Term Timer (LTTMR)

The long term timer (LTTMR) notifies an interrupt request at a constant period. The period is generated based on
the frequency of the internal oscillator 2 (IHOSC2). The interrupt cycle can be generated in the range of 0.1 us to
6553.5 ps. The output of LTTMR can be used as the source clock of RMC and CEC.

Table 5.26 Built-in LTTMR

Channel M4G9 M4G8 M4G7 M4G6

LTTMR v v v v
Note: v': Available, -: N/A

5.25. Real Time Clock (RTC)

The RTC is a peripheral function that has a second counter, clock function, and leap year calendar function. It also
has the alarm function that generates an interrupt on a specified time and date.

Since the RTC operates on a low speed external oscillation clock, it can operate in low power consumption mode
such as IDLE, STOP1 or STOP2 mode. In addition, the MCU can be returned from low power consumption mode
by an interrupt request of the RTC.

The RTC easily corrects a gain/loss of the clock caused by an error of low speed oscillation frequency using the
clock correction function.

Table 5.27 Built-in RTC

M4G9 M4G8 M4G7 M4G6

RTC v v v v
Note: v': Available, -: N/A

5.26. Clock Selective Watchdog Timer (SIWDT)

The SIWDT is a peripheral function that detects an overflow of the binary counter and generates an interrupt request
or resets the MCU. This state occurs when a binary counter cannot be cleared within the preset detection time.

The count clock can be selected from three clocks: system clock (fsys/4), internal high speed oscillator 1(fiHosc1), or
internal high speed oscillator 2 (finosc?).

It also provides the count-clear window function that can clear the count only for the specified period.
Moreover, change of a register can be forbidden by setting to protected mode.(the count-clear function is possible)

Table 5.28 Built-in SIWDT

M4G9 M4G8 M4G7 M4G6

SIWDT v v v v
Note: v": Available, -: N/A
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5.27. Remote Control Signal Preprocessor (RMC)

The RMC is a peripheral function that receives signals excluding carrier signal from remote control reception
signals. The RMC detects a leader signal to receive 72 bits data in a collective manner. Two data formats can be
received: synchronous format and fixed-synchronous phase format.

In addition, it contains a digital noise canceller to avoid external noise. The interval of the leader signals can be also
measured using the timer event counter.

Since the RMC operates on a low speed clock, it can operate in low power consumption mode, such as IDLE mode,
STOP1 mode or STOP2 mode according to the setting. The MCU can also be returned from low power
consumption mode by an interrupt request of the RMC.

Table 5.29 Built-in RMC

Channel M4G9 M4G8 M4G7 M4G6
Channel0 v v v v
Channell v v v -

Note: v': Available, -: N/A

5.28. Boundary Scan (BSC)

A boundary-scan support the on-board Test. The TMPMA4G group (1) provides a boundary-scan interface that is
compatible with Joint Test Action Group (JTAG) specifications and uses the industry-standard JTAG protocol
(IEEE Standard 1149.1-1990 <Includes IEEE Standard 1449.1a-1993>).

Table 5.30 Built-in BSC

M4G9 M4G8 M4G7 M4G6

Boundary- v v
scan

Notel: v: Available, -: N/A
Note2: It is implemented only VFBGA177 and VFBGA145
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6. Equivalent Circuit
Basically, the gate symbols written are the same as those used for the standard CMOS logic IC [74HCXX] series.

The input protection resistance ranges from several tens of Q to several hundred Q Feedback resistor and Damping
resistor are shown with a typical value.

Note: The resistance without the statement of the numerical value in the figure shows input protection resistance.

6.1. Port

(Programmable pull-up/pull-down, Programmable Open-drain output, Schmitt Input, Analog Input)

Analog Input < a%\%\%

Output Data _D_l p-ch

Open-drain Enable

Output Enable N-ch
PNO to PN7,
PPO to PP5, Schmitt 1o
PRO to PR7 Input Data h=Y Wy i E port
Input Enable
Pull-up Enable {>o—|
Pull-down Enable I
(Programmable pull-up/pull-down, Programmable Open-drain output, Schmitt Input, Analog Input, External Interrupt input)
Analog Input < 4%
Output Data _D_l p-ch
Open-drain Enable
Output Enable N-ch
PP6, PP7 Schmitt
Input Data W\

110
= (]
External Interrupt Input port

TP Pto

Input Enable

Pull-up Enable {>o—|

Pull-down Enable |
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(Programmable Pull-up/Pull-down, Programmable Open-drain Output, Schmitt Input, Analog Output)

Analog Output

Output Data

Open-drain Enable

Output Enable —‘>ﬁ.

PTO, PT1 Schmitt % 1o
Input Data - Wy i ﬂ port
Input Enable
Pull-up Enable {>o—|
Pull-down Enable I
(Programmable Pull-up/Pill-down, Programmable Open-drain Output, Schmitt Input, External Interrupt Input)
Output Data .

PA3, PA4, —D_l P-oh
PB2 to PB5, Open-drain Enable
PC2to PC5,
PDO, Output Enable —‘>c . _Z>°_| N-ch
PD4 to PD?7,
PEO to PE7,
PF1, Schmitt %
PF4 to PF6, Input Data A ,|:| Vo
PG4 to PG7, External Interrupt Input = port
PHO to PH7,
PJO to PJ7, Input Enable
PL3, PL7,
PMO, PM7,
PUO, PU1,
PUG, PU7, Pull-up Enable {>0_|
PVO to PV7,
PWO to PW7

Pull-Down Enable I
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(Programmable Pull-up/Pill-down, Programmable Open-drain Output, Schmitt Input)

Output Data

PAO, PA7, Open-drain Enable
PBO, PB1,
PB6, PB7
! ! Output Enabl ®
PCO, PC1, utput Enable —{>o
PC6, PC7,
PFO, PF7, %
PGO, PG1 Schmitt
' | /0
PHO tO PH?, |nput Data - 2'A%% D port
PJO to PJ7,
PKO, PK1,
PK7, PLO, Input Enable
PL4 to PL6,
PM3, PM4,
PT3 to PT5,
PU2 to PU5 Pull-up Enable {>0_|
Pull-Down Enable =
(Programmable Pull-up/Pull-down, Programmable Open-drain Output, CMOS Input)
Output Data —D_I p-ch
Open-drain Enable
Output Enable —‘>c ® _DO—I N-ch
PA1, PA2,
PA5, PAG, %
PD1 to PD3
' /0
PKZ t0 PKG, |nput Data 2'A%% D port
PL1, PL2,
PM1, PM2,
PM5, PM6 Input Enable
Pull-up Enable {>o_|
Pull-Down Enable =
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(3V-tolerant, Programmable Pull-up/Pull-down, Programmable Open-drain Output, Schmitt Input)

Output Data —D_l p-ch
Open-drain Enable
Output Enable —‘>c °* _Do—l N-ch

Schmitt /O Port
Input Data = Wy ) D 3V tolerant
PT2

Input Enable

Pull-up Enable {>o—|

Pull-down Enable I

(5V tolerant, Programmable Pull-up/Pull-down, Programmable Open-drain Output, Schmitt Input)

Output Data —D_I pch
Open-drain Enable
Output Enable —{>o—e _DO_I N-ch

-
PF2, PF3, il + [ ] VOPor

PG2, PG3 Input Data = 5V tolerant

Input Enable

Pull-up Enable {>o—

Pull-down Enable
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(Programmable Pull-down, Schmitt Input, Oscillation circuit)

Oscillation
circuit
Schmitt %
Input Data - Wy i D Input
PYOto PY3 Input Enable
Pull-down Enable =

(BOOT Input, Programmable Pull-up/Pull-down, Programmable Open-drain Output, Schmitt Input)

Output Data _DD_I p-ch

Open-drain Enable

Output Enable 3 _Z>°_I N-ch

Schmitt
PY4/ BOOT_N = WY
BOOT_N

110
D port

PPt

Input Enable

Pull-up Enable {>o—

Pull-down Enable

Note: Although, this port is input during pin reset period and POR period, it can be used for output port when use as
port.
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6.2. Analog Power pin

AVDD3
AVSS

—_——— e —— — — —

| AVDD
ADC — VREEH AVDD3 AVDD3
I S L

: |
1
: |
| |
| . Ladder !
| Resistor r%istance:
| | AVDD
I | VREFL
T |
““““““ [
I DAC
| sw :
| | L=
: |
|
: Resistor | R2R |
| |
| |
| | '
- |

AVSS{JTD AVSS

Note: SW: ON/OFF Switch Circuit

6.3. Control Pin

MODE,BSC o 5‘7 % [ ] mnput
Schmitt
Pull-down
MODE pin must be connected to GND
Pull-up
(RrsT)
RESET_N —<—o—w\ . [ ] input
Schmitt i
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6.4. Clock control
High Frequency
Oscillation Enable
W % (] x2
X1, X2 EHOSC +—— Osc_lllat_lon i
Circuit %
M i [] xa
EHCLKIN<—‘<}—§ W
Input Enable
Low Frequency
Oscillation Enable
EE—YYY % [ ] x12
XT1, XT2 ELOSC +—— Osc_lllat_lon i
Circuit %
W i [ ] xn
ELCLK|N<—<]_§ —W
Input Enable

2019-03-26

78 | 132

Rev.4.2



TOSHIBA

TMPM4G Group(1)

Datasheet
7. Electrical Characteristics
7.1. Absolute Maximum Ratings
Table 7.1 Absolute maximum ratings
Parameter Symbol Rating Unit
DVDD3A
to -0.3t0 3.9
Power supply voltage DVDD3H \
AVDD3 -0.3t0 3.9
PAO to PA7,PBO to PB7, PCO to PC7,
PDO to PD7, PEO to PE7,PFO,PF1,
PF4 to PF7,PGO, PG1, PG4 to PG7
, , , , - +0.3(s 3.
PHO to PH7, PJO to PJ7,PKO to PK7, 0310 D.VDD3 0'3( 3.9V)
Vini (DVDD3 is generic name for
PLO to PL7,PMO to PM7, PT3 to PT5,
PUO to PU7,PVO to PV7,PWO to PW7, DVDD3A to DVDD3H)
Input voltage | PYO to PY3, MODE, RESET_N, vV
BOOT N, BSC
PNO to PN7,PPO to PP7,
PRO to PR7 PTO.PT1 Vinz -0.3 to AVDD3+0.3(< 3.9V)
PF2,PF3,PG2,PG3 Vin3 -0.3t0 5.5
PT2 ViNa -0.3t0 3.9
PAO to PA7,PBO to PB7,PCO to PC7,
PDO to PD7,PEO to PE7,PFO,PF1,
PF4 to PF7,PGO,PG1,PG4 to PG7,
PHO to PH7,PJO to PJ7,PKO to PK?7, | 5
PLO to PL7,PNO to PN7,PMO to PM?7, oLl
Low level PPO to PP7,PRO to PR7,PTO to PT5,
output current | pyg to PU7,PVO to PV7,PWO0 to PW?7,
PY4
PF2,PF3,PG2,PG3 loL2 25
Total 2loL 50 mA
PAO to PA7,PBO to PB7,PCO to PC7,
PDO to PD7,PEO to PE7,PFO to PF7,
PGO to PG7,PHO to PH7,PJO to PJ7,
High level PKO to PK7,PLO to PL7,PNO to PN7, loH1 -5
output current | PMO to PM7,PPO to PP7,PRO to PR7,
PTO to PT5,PUO to PU7,PVO to PV7,
PWO to PW7,PY4
Total 2 loH -50
Power consumption (Ta= 85°C) PD 600 mw
Soldering temperature TsoLpber 260 °C
Storage temperature Tstc -55 to 125 °C
Operat|0nal fsyS < 120MHZ TOPRl '40 to 85 oc
temperature | fsys < 160MHz Topr2 -40to 70

Notel: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,

DVDD3H.

Note2: Absolute maximum ratings are limiting values of operating and environmental conditions which should not be
exceeded under the worst possible conditions. The equipment manufacturer should design so that no Absolute
maximum rating value is exceeded with respect to current, voltage, power consumption, temperature, etc.
Exposure to conditions beyond those listed above may cause permanent damage to the device or affect device

reliability, which could increase potential risks of personal injury due to IC blow up and/or burning.
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7.2. DC Electrical Characteristics (1/2)

DVDD3 = AVDD3 = 2.7V to 3.6V

DVSS = AVSS = 0V
Ta= -40 to 85°C

Parameter

Symbol

Conditions

Min

Typ.

Max Unit

Power

supply
voltage

DVDD3A to DVDD3H
AVDD3

VDD

fosc = 8to 20MHz
fsys =1 to 160MHz
(Ta=-40 to 70°C)
1 to 120MHz
(Ta=-40 to 85°C)
fs = 30 to 34kHz

2.7

3.6 \

Low

level

Input
voltage

PAl, PA2,PA5, PAG,
PD1 to PD3,PK2 to PKB6,
PL1, PL2,PM1, PM2,
PM5, PM6

Vi

PAO,PA3 to PA4,PA7,
PBO to PB7,

PCO to PC7,

PDO,PD4 to PD7,

PEO to PE7,PFO, PF1,
PF4 to PF7,PGO, PG1,
PG4 to PG7,

PHO to PH7,

PJO to PJ7,PKO, PK1,
PK7, PLO,PL3 to PL7,
PMO, PM3, PM4, PM7,
PT3 to PT5,

PUO to PU7,

PVO to PV7,

PWO to PW?7,

PYO to PY3, MODE,
RESET_N,BOOT_N,
BSC

ViLz

PNO to PN7,
PPO to PP7,
PRO to PR7, PTO, PT1

Vi3

PF2, PF3,PG2, PG3, PT2

ViLa

DVDD3x0.3

DVDD3x0.25 Vv

AVDD3x0.25

DVDD3x0.3

High

level

Input
voltage

PAl, PA2,PA5, PAG,
PD1 to PD3,

PK2 to PK®6,

PL1, PL2,PM1, PM2,
PM5, PM6

ViH1

DVDD3x0.7

PAO, PA3, PA4, PA7,
PBO to PB7,

PCO to PC7,

PDO, PD4 to PD7,
PEO to PE7, PFO, PF1,
PF4 to PF7, PGO, PG1,
PG4 to PG7,

PHO to PH7,

PJO to PJ7,PKO, PK1,
PK7, PLO, PL3 to PL7,
PMO, PM3, PM4, PM7,
PT3 to PT5,

PUO to PU7,

PVO to PV7,

PWO to PW?7,

PYO to PY3, MODE,
RESET_N,BOOT_N,
BSC

Vin2

DVDD3x0.75

PNO to PN7,
PPO to PP7,
PRO to PR7, PTO, PT1

ViH3

AVDD3x0.75

DVDD3+0.3

DVDD3+0.3 \%

AVDD3+0.3

PF2, PF3,PG2, PG3, PT2

ViHa

DVDD3x0.7

DVDD3+0.3
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DVDD3 = AVDD3 = 2.7V to 3.6V
DVSS = AVSS = 0V
Ta= -40 to 85°C

Parameter

Symbol

Conditions

Min Typ. Max Unit

Low level
output
voltage

PAO to PA7,PBO to PB7,
PCO to PC7,PDO to PD7,
PEO to PE7,

PFO, PF1,PF4 to PF7,
PGO, PG1,PG6, PG7,
PHO to PH7,PJO to PJ7,
PKO to PK7,PLO to PL7,
PMO to PM7,

PNO to PN7,

PPO to PP7,PRO to PR7,
PTO to PT2, PT4,

PUO to PU7,PVO0 to PV7,
PWO to PW7, PY4

VoL

DVDD3=AVDD3=2.7V
loL=1.6mA

PG4, PG5, PT3, PTS5

VoL2

DVDD3=2.7V
lo.=8mA

PF2, PF3, PG2, PG3

VoLs

DVDD3=2.7V
lor=12mA

High level
output
voltage

PAO to PA7,PBO to PB7,
PCO to PC7,PDO to PD7,
PEO to PE7,

PFO, PF1,PF4 to PF7,
PGO, PG1, PG6, PG7,
PHO to PH7, PJO to PJ7,
PKO to PK7, PLO to PL7,
PMO to PM7,

PNO to PN7,

PPO to PP7,PRO to PR7,
PTO to PT2, PT4,

PUO to PU7,PVO to PV7,
PWO to PW7, PY4

VoH1

DVDD3=AVDD3=2.7V
lon=-1.6mA

DVvDD3-0.4
AVDD3-0.4

PG4, PG5, PT3, PT5

VoHz

DVDD3=2.7V
lon=-8mA

DVDD3-0.4 - -

PF2, PF3,PG2, PG3

VoHs

DVDD3=2.7V
lon=-1.0mA

DVDD3-0.4 - 1.0

Notel: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,

DVDD3H.
Note2: Typ. value is in Ta =25 °C, DVDD3 = AVDD3 = 3.3V, unless otherwise noted.
Note3: Apply same voltage to DVDD3 and AVDD3.
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DVDD3=AVDD3= 2.7V to 3.6V
DVSS=AVSS=0V
Ta= -40 to 85°C

Parameter Symbol Conditions Min Typ. Max Unit
0.0V < VIN = DVDD3
- +
Input leak current Iu 0.0V < VIN < AVDD3 0.05 +5 .
v
0.2 = VIN £ DVDD3-0.2
Output leak current Io 0.2 < VIN £ AVDD3-0.2 - 0.05 +10
Schmitt trigger Input width VTH - 0.8 - \%
Reset pull-up resistor Rrst 25 45 100 kQ
Other than the b Pull-up 25 45 100
; KH
following Pull-down 25 45 100
Programmable Pull-up 40 70 150
pull-up/pull-down 5V tolerant Pkhs kQ
resistor Pull-down 40 70 150
Pull-up 30 47 200
3V tolerant PkH3
Pull-down 30 47 200
Pin capacity (except power supply pin) Cio fc =1MHz - - 10 pF
Per pin
PAO to PA7,PBO to PB7,
PCO to PC7,PDO to 7,PEO to PE7,
PF0,PF1, PF4 to PF7,PGO,PG1,
PG6,PG7,PHO to PH7,PJO to PJ7, | DVvDD3=3V ) ) 2
PKO to PK7,PLO to PL7, ot | AVDD3=3V
PMO to PM7, PNO to PN7,
PPO to PP7, PRO to PR7,
PTO to PT2, PT4,PUO to PU7,
PVO to PV7,PWO0 to PW7,PY4
Per pin _
PG4, PG5,PT3,PT5 lorz | DVDD3=3V ) ) 8
Per pin _
PF2. PF3.PG2, PG3 los | DVDD3=3V - - 12
Total of
Low level Zlouz | DVDD3=3V - - 35
output PAO to PA7,PBO to PB7,PT3,PY4 mA
current Total of
PDO to PD7, PEO to PE7, Zlow2 DVvDD3=3V - - 35
PJ4 to PJ7, PUO to PU7
Total of
PCO to PC7, PFO to PF7, 2loLs DVvDD3=3V - - 35
PJO to PJ3, PL6, PL7,PT2
Total of
PG4 to PG7, PHO to PH7, -
PM4 to PM7, PV4 to PV7, 2los | DVDD3=3V - - 35
PWO0 to PW3, PT5
Total of
PGO to PG3, PKO to PK7, _
PLO to PL5, PMO to PM3, Zlois | DVDD3=3V - - 35
PVO0 to PV3, PW4 to PW7,PT4
Total of
PNO to PN7,PPO to PP7, 2loLe AVDD3=3V - - 35
PRO to PR7,PTO, PT1
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per Pin

PAO to PA7,PBO to PB7,
PCO to PC7,PDO to PD7,
PEO to PE7,PFO,PF1,
PF4 to PF7,PGO,PG1,PG6,PG7 _
PHO to PH7,PJO to PJ7,PKO to PK7, loH1 2\\;883;3\\; -2 - -
PLO to PL7,PMO to PM7,

PNO to PN7,PPO to PP7,
PRO to PR7, PTO to PT2
PT4,PUO to PU7,PVO to PV7,
PWO to PW7,PY4

per Pin
PG4, PG5,PT3,PT5

loH2 DvDD3=3V -8 - -

per Pin |
PF2,PF3,PG2, PG3 ons

High Total of
level PAO to PA7,PBO to PB7, Slows | DVDD3=3V -35 - - mA
output PT3,PY4
current Total of
PDO to PD7, PEO to PE7, Zlon2 DvDD3=3V -35 - -
PJ4 to PJ7, PUO to PU7
Total of

PCO to PC7, PFO to PF7, 2loHs DVDD3=3V -35 - -
PJO to PJ3, PL6, PL7,PT2
Total of

PG4 to PG7, PHO to PH7,
PM4 to PM7, PV4 to PV7,
PWO to PW3, PT5

Total of

PGO to PG3, PKO to PK7,

PLO to PL5, PMO to PM3,

PVO to PV3, PW4 to PW7,PT4
Total of

PNO to PN7,PPO to PP7, 2lons | AVDD3=3V -35 - -
PRO to PR7,PTO, PT1

DVDD3=3V -12 - -

2lons | DVDD3=3V -35 - -

2lons DVDD3=3V -35 - -

Notel: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,
DVDD3H.

Note2: Typ. value is in Ta =25 °C, DVDD3 = AVDD3 = 3.3V, unless otherwise noted.

Note3: Apply same voltage to DVDD3 and AVDD3.
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7.3. DC Electrical Characteristics (2/2) (Consumption current)

Products

TMPM4G9F15FG, TMPM4G9F15XBG, TMPM4G8F15FG, TMPM4G8F15XBG

TMPM4G9F10FG, TMPM4G9FEFG, TMPM4G9FDFG,
TMPM4G9F10XBG, TMPM4GOFEXBG, TMPM4G9FDXBG,
TMPM4G8F10FG, TMPM4G8FEFG, TMPM4G8FDFG,
TMPM4G8F10XBG, TMPM4G8FEXBG, TMPM4G8FDXBG,
TMPM4G7F10FG, TMPM4G7FEFG, TMPM4G7FDFG,
TMPMA4G6F10FG, TMPM4G6FEFG, TMPM4G6FDFG

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

Iltem

Code Flash 1.5MB

Code Flash 1.0MB or less

Ta=-40 to 85°C

. Code Flash
Conditions Code Flash1.5MB
1.0MB or less )
Parameter | Symbol Unit
Supply High speed | Low speed . . . .
saliae ogcillgtor oscillgtor Operating condition Min Typ. | Max Min | Typ. | Max
Refgr to the “Table 7.2" and “Table 7.3" for i 45 100 i 40 95
Normal detalil
Oscillation Stop CPU only 28 93 - 23 80
Refer to “Table 7.2” and “Table 7.3” about mA
IDLE DVDD3= |Operation conditions i 13 1 78 j 95 | 70
Ibp AVDD3=
SToPt 3.6V — Refer to “Table 7.2" |~ 12| 65 . 12| 65
Oscillation and “Table 7.3"
Stop b - - 13.3 | 735 - 13.3 | 735
STOP? a oglt.Operatlon LA
Stop | conditions - |96 |70]| - | 96 | 700

Notel: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G, DVDD3H.
Note2: Typ. value is in Ta=25 °C, DVDD3=AVDD3=3.3V, unless otherwise noted.

Note3: Apply same voltage to DVDD3 and AVDD3.

Note4: Input pin is fixed level, Output pin is open.

Table 7.2 IDD measurement condition (Pin setting, Oscillation Circuit)
stor1 | STOP2
NORMAL IDLE
LOSC run | LoscC stop
DVvVDD3=
AVDD3= 3.3V(Typ.), 3.6V(max)
_ _ X1,X2 Oscillator connected (10MHz)
Pin setting XT1,XT2 Oscillator connected (32.768kHz)
Input pins Fixed
Output pins Open
System clock High speed160MHz Sto
(fsys) Middle speed 80MHz P
External High speed
oscillator Oscillation Stop
Operation (EHOSC)
condition Internal High speed
(Oscillation oscillator 1 Stop
Circuit) (IHOSC1)
PLL run(16 times) Stop
External Low speed
oscillator Oscillation Stop
(ELOSC)
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Table 7.3 IDD measurement condition (CPU, Peripheral)
STOP1 STOP2
. unit LOSC
FEEiErE! number NEIRAL IDRE LOSC oscillation | LOSC
oscillation RTC,RMC stop
run
Run
CPU 1 (Dhrystone Ver.2.1) Stop
Unit A
(software startup of chl,
HDMAC 2 memory to memory transmission) Stop
Unit B
(software startup of chO,memory to
peripheral(EBIF) transmission)
Unit A
MDMAC 1 (software startup, Stop
memory to memory transmission)
Run
ADC 1 (1.15ps, Repeated conversion) Stop
DAC 2 Run Stop
Run
EBIF 1 (Asynchronous separate mode, Stop
Internal 4 wait access)
T32A 14 All Ch: Run Stop
A-PMD 1 Run Stop
A-ENC 1 Run Stop
RTC 1 Run Run Stop
SIWDT 1 Run Stop
UART 6 Data Transmission (5Mbps) Stop
FUART 2 Data Transmission (2.5Mbps) Stop
1’C 5 Run only clock(fprsck = 5MHz) Stop
Transfer Clock chO to ch3: 20MHz
TSP o ché to ch8: 10MHz Stop
SMIF 1 Run Stop
ISD 3 Run Run Stop
LTTMR 1 Run Stop
Stop
CEC 1 Run, Transfer (supply only Stop
clock)
RMC 2 Run Run Stop
LVD 1 Stop Stop
OFD 1 Run (OFD reset output disable) Stop
PORT - Stop Stop
fsysm=80MHz
Ta=-40 to 85°C
Parameter Symbol Conditions Min Typ. Max Unit
Power consumption _
(ADC,DAC run) lavbD AVDD3=3.3V - 2.0 3.0 mA
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7.4. 12-bit AD Converter Characteristics

DVDD3 = AVDD3 = 2.7V to 3.6V

DVSS = AVSS = 0V
Ta=-40 to 85°C

Parameter Symbol Conditions Min Typ. Max Unit
Analog reference voltage (+) | VREFH AVDD3 AVDD3 \Y
. AVDD3
Analog input voltage VAIN AVSS (VREFH) \%
Integral nonlinearity error
(INL) -6 +6
Differential nonlinearity error 5 +5
(DNL) 2.7V < AvDD3 < 3.6V .
AIN load resistor < 600£2
Zero-scale error AIN load capacity = 0.1uF -6 +6 LSB
Full-scale error Conversion time 2 1.0us 6 +6
Total errors -7 +7
Stable time tsta .[ADAMODO]<DACON>: ! 3 ps
is set
Conversion time teonv 2.7V = AVDD3 < 3.6V 1.0 5.0 us
7.5. 8-bit DA Converter Characteristics
DVDD3 = AVDD3 = 2.7V to 3.6V
DVSS = AVSS = 0V
Ta=-40 to 85°C
Parameter Symbol Conditions Min Typ. Max Unit
Analog reference voltage(+) VREFH AVDD3 AVDD3 \Y
Integral nonlinearity
error(INL) 2 +2
Differential nonlinearity 2.7V = AVDD3 = 3.6V 1 +1 LSB
error(DNL) Rload= 10MQ
Total errors -2 +2
Stable time tsta Cload = 20pF 4.5 us

Notel: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,

DVDD3H.

Note2: Typ. value is in Ta=25 °C, DVDD3=AVDD3=3.3V, unless otherwise noted.

Note3: 1LSB = (AVDD5(VREFH) - AVSS(VREFL)) / 256 [V]

Noted: This is the characteristic in case only DA converter is operating.

Note5: When using DACO as the reference voltage of Comparator, DACO pin should be open.
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7.6. Characteristics of Internal processing at RESET

DVSS = AVSS = 0V
Ta=-40to 85°C

Parameter Symbol Conditions Min Typ. Max Unit
Power-On - - 24
Internal t STOP2 Release by RESET with _ ) 10
Initialized time NT | RESET_N '
STOP2 Release by Interrupt - - 0.55 ms
Internal processing time
for Reset tiRsT 0.13 - 0.21
Pull-up enable time of ¢ i i 15
BOOT N pin pup '
Waiting time till CPU Cold Reset 12 j 15
running teruwT HS
Warm Reset 97 - 153
Power on rising gradient VPoN 0.01 - 100 mV/us
7.7. Characteristics of Power on Reset
DVSS = AVSS = 0V
Ta=-40 to 85°C
Parameter Symbol Conditions Min Typ. Max Unit
VPREL Power-up 2.05 2.15 2.25
Detection voltage \%
VepET Power-down 2.0 2.1 2.2
Detection pulse width TroeT 200 - - us
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7.8. Characteristics of Voltage Detection Circuit

DVDD3 = AVDD3 = 2.7V to 3.6V
DVSS = AVSS = 0V
Ta=-40 to 85°C

Parameter Symbol Conditions Min Typ. Max Unit
Power-up 2.45 2.55 2.65
Vivio \%
Power-down 2.4 25 2.6
Power-up 2.55 2.65 2.75
Vivia \%
Power-down 25 2.6 2.7
Power-up 2.65 2.75 2.85
Viviz \%
Power-down 2.6 2.7 2.8
Power-up 2.75 2.85 2.95
Detection voltage Vivis \%
Power-down 2.7 2.8 29
Power-up 2.85 2.95 3.05
Vivia \%
Power-down 2.8 2.9 3.0
Power-up 2.95 3.05 3.15
Vivis \%
Power-down 2.9 3.0 3.1
Power-up 3.05 3.15 3.25
Vivie \%
Power-down 3.0 3.10 3.2
Detection response time tvooT1 Power-up - - 200
Detection Release time tvboT2 Power-down - - 200
Us
setup time tLvoEN - - 50
Detection Minimum pulse width tLvopw 200 - -
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7.9. AC Electrical Characteristics

7.9.1. Serial Peripheral Interface (TSPI)
7.9.1.1. AC Measurement Conditions

The AC characteristics are the result under the measurement conditions below:
¢ DVDD3=AVDD3=2.7V to 3.6V

e Ta=-40to 85°C(fsys<120MHz), Ta= -40 to 70°C (fsys<160MHz)
e Output level: High = 0.8xDVDD3, Low = 0.2xDVDD3

e Input level: High = 0.75xDVDD3, Low = 0.25xDVDD3

e Load capacity: CL = 30pF

Note: DVDD3 is generic name for DVDD3A, DVDD3B, DvVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,
DVDD3H.

7.9.1.2. AC Electrical Characteristics

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

The number of cycles can be 1 to 16. It is specified with TSPIXSCK. The value of k1 is specified with
[TSPIXFMTRO0]<CSSCKDL[3:0]>; the value of k2 is specified with [TSPIXFMTR0]<SCKCSDL][3:0]>. These
values are 1 to 16.

(1) Master mode

k1l=k2=1
fsysh = fsys =
£ " 100MHz 80MHz
uation
Parameter Symbol q (Note2) (Note3) Unit
ch0-3 ch4-8
Min Max Min Max Min Max
ch0-3: 25 - 25 - -
TSPIXSCK output feve ) MHz
frequency (Notel) ch4-8: 10 - - - 10
TSPIXSCK output cycle teve - - 40 - 100
TSPIXSCK low level output
pulse width twi (feve/2)-10 i 10 i 40
TSPIXSCK high level i i
output pulse width twh (teve/2)-10 10 i 40
ch0-3: (tcyexk1)+9 25 49
TSPIXCSn output ' tesum (tovexk1)-15 cYe
€ TSPIXSCK rise/fall time ch4-8: (teyexk1)+13 - - 85 113
TSPIXSCK rise/fall time ¢ ch0-3: (tevexk2)-10 ) 30
- TSPIXCSn hold time CHD ch4-8: (teyexk2)-15 i, - 85
TSPIXRXD Input t ¢h0-3: 20-2xT: ) 0 - - - ns
€ TSPIXSCK riseffall time DS cha-8: 30-2xT i R 5
TSPIXSCK riseffall time
> TSPIXRXD hold time torp 2T ] 20 - 25
TSPIXSCK rise/fall time ¢ cho-3: -7 ) -7 - -
- TSPIXTXD hold time ODLY1 cha-8: -10 f . 10
TSPIXSCK rise/fall time ¢ ) cho-3:7 - ’ - -
- TSPIXTXD delay time ODLY2 ch4-8: 13 i, - - 13
TSPIXCSIN fall ch0-3: (tcycx(k1-0.5))-20 0 29
t tcyex(k1-0.5))+9
- TSPIXTXD delay time ODLY3 ch4-8: (teyex(k1-0.5))-50 (tevex( ) 0 59

Notel: The output frequency is determined by the setting value of [TSPIxBR]<BRCK><BRS> Please set the
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output frequency within the range not exceeding the Max value of the Equation.

Note2: Although the maximum frequency of fsysh is 160 MHz, it is described as an example of fsysh = 100 MHz so
as to show of outputting the maximum frequency (25 MHz) of TSPIXSCK

Note3: ch4 and ch5 is shown fsysh(160MHz maximum), and ch6 to ch8 is shown fsysm(80MHz maximum).

(2) Slave mode

fsysh = fsys =
Equation 100MHz 80MHz (Note)
Parameter Symbol cho-3 ch4-8 Unit
Min Max Min Max Min Max
TSPIXSCK Input f f cho-3: 20 - 20 - 1 MH
X nput frequenc - z
put frequency cve ch4-8: 10 - - - 10
TSPIXSCK Input cycle teyc 1/feyc - 50 - 100 -
_ ch0-3: 15 15 - - -
TSPIXSCK low level Input pulse width twi -
ch4-8: 40 - - 40 -
TSPIXSCK High level Input pulse width t chos: 15 & - - -
X igh level Input pulse wi -
9 putp WH ch4-8: 40 - - 40 -
TSPIXCSIN Input ¢ ch0-3: 40 ) 40 - - -
& TSPIXSCK rise/fall time csut ch4-8: 90 . . 20 .
TSPIXCSIN Input ¢ ch0-3: 40 ) 40 - - -
& TSPIXSCK rise/fall time csu2 ch4-8: 90 . . 20 .
TSPIXSCK rise/fall time i ch0-3: 40 ) 40 - - -
- TSPIXCSIN hold time CHD ch4-8: 90 _ _ 90 _
ns
TSPIXRXD Input ¢ ch0-3:3 ) 3 - - -
& TSPIXSCK rise/fall time Dsu ch4-8: 16 R R 16 _
TSPIXSCK rise/fall ¢ cho-3: 8 ) 8 - - -
> TSPIXRXD hold time DHD cha-8: 6 . . 6 .
TSPIXSCK rise/fall t 2 ) 2 ) 2 )
- TSPIXTXD hold time obLY1
TSPIXSCK rise/fall fopLyz ch0-3: 25 ) - 25 - -
- TSPIXTXD delay time cha-8: 35 _ _ _ 35
TSPIXCSIN fall ¢ ch0-3: 25 ) - 25 - -
- TSPIXTXD delay time ODLY3 ch4-8: 38 - - - 38
TSPIXCSIN high level input pulse width twois Tx2+10 - 30 - 35 -

Note: ch4 and ch5 is shown fsysh(160MHz maximum), and ch6 to ch8 is shown fsysm(80MHz maximum).
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(1) 1sclock edge sampling (Master)
teve
| twe )
TSPIXSCK \
[TSPIXFMTRO]<CKPOL>=1 x_
tWH
TSPIXSCK 1 \ l j
[TSPIXFMTRO]<CKPOL>=0 ¥ 1 1 -
tesu terp
tosu tonp
TSPIXRXD X- X %
tODLY3 —] — tODLYl —] tODLY2
TSPIXTXD X_ ! >< %
TSPIXCSn
[TSPIXFMTR0]<CSnPOL>=0 A Q
J)
TSPIXCSn _ ((
[TSPIXFMTRO]<CSnPOL>=1 ))
Figure 7.1 15t clock edge sampling (Master)
(2) 2" clock edge sampling (Master)
teve
TSPIXSCK 3 ], twe ] —
[TSPIXFMTRO]<CKPOL>=1 z
1 1 4
twh
TSPIXSCK F
[TSPIXFMTRO]<CKPOL>=0
T B e
tesu tcHp
tosu torp
TSPIXRXD X -X % X
tobLy2 tooLy1| ] i
TSPIXTXD \ _X % ><
TSPIXCSn
[TSPIXFMTRO]<CSnPOL>=0 i Q ]
)
TSPIXCSN L ( l
[TSPIXFMTRO]<CSnPOL>=1 ] ) §
Figure 7.2 2" clock edge sampling (Master)
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(3) 2" clock edge sampling (slave)

TSPIXSCK
[TSPIXFMTRO]<CKPOL>=1

B

twh

TSPIXSCK y
[TSPIXFMTRO]<CKPOL>=0
) I ) 1
tesuz teno
tosu tonp
TSPIXRXD x % X
topLy2 || tooLvi
TSPIXTXD x X % X
tW’PIS
TSPIXCSIN 2
[TSPIXFMTRO]<CSnPOL>=0 A Q
TSPIXCSIN 4 «
[TSPIXFMTRO]<CSnPOL>=1 )
PE— C
P

Figure 7.3 2"d clock edge sampling (Slave)
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7.9.2. 12C Interface (12C)

7.9.2.1. AC Measurement Conditions

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

DVDD3 = AVDD3 = 2.7V to 3.6V
Ta=-40to 85°C
Output level: Low = 0.4V

Load capacity: CL = 30pF

Input level: High = 0.7xDVDD3, Low = 0.3xDVDD3

Note: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,

DVDD3H.

7.9.2.2. AC Electrical Characteristics

“T” indicate the Operation clock cycle of 12C. The value of “n” is the SCL output clock frequency specified with

[12CxCR1]<SCK>.

The value of “p” is the prescaler dividing ratio specified with [I2CxPRS]<PRSCK>.

Standard mode Fast mode ;
Parameter Symbol Unit
Min Max Min Max
SCL clock frequency fscL 0 100 0 400 kHz
Start condition hold time tHD, sTA 4.0 0.6
SCL clock Low width (Input ) (Note 1) tLow 47 1.3
SCL clock High width (Input) (Note 2) tHicH 4.0 0.6 Js
Re-start condition setup time (Note 5) tsu, sta 4.7 0.6
Data hold time (Input ) (Note 3, 4) tHD, DAT 0 0
Data setup time tsu, paT 250 100 ns
Stop condition setup time tsu, sto 4.0 0.6
Bus free time between stop condition and start t 47 13 HS
condition (Note 5) BUF : :

Notel: SCL clock low level width (output):
Note2: SCL clock high level width (output):

p x (271+10)/T ([12CXOP]<NFSEL>=0)
p x (2™1+6)/T ([12CXOP]<NFSEL>=0)

On 12C bus standard, the maximum speed of standard mode/fast mode is 100kHz/400 kHz respectively.
Note that an internal SCL clock frequency is determined by the fsys and the calculation of Note 1 and Note 2

above-mentioned.

Note3: The data hold time (output) is equal to four cycles of the prescaler clock (Tprsck) started from the internal

SCL.

Note4: On 12C bus standard, it is described that a data internal hold time should be set at least 300 ns to avoid
unstable condition on the falling of the SCL when the SDA is input; however, this precaution is not
supported in this MCU. Also, the edge slope control function for the SCL is not available. Therefore, when
the customer designs the MCU, make sure to follow the data hold time (input) in the table above. Note that

tr/tf on the SCL/SDA should be included in the data hold time.

Note5: Depends on software.
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| 1fscL !
5"1“5 tlow |t| thicH i i |
scL = y ! --- — P
M j.—\\,'lts“ f”*?gufsm
_l\h"l e "'_:‘k;‘ I 1l , _"JI_I'_':
SDA P\ N T
B e )
Figure 7.4 AC timing of I2C
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7.9.3. 32-bit Timer Event Counter (T32A)

This section describes AC characteristics of T32AXINAO/AL, T32AXINBO/B1, and T32AXINCO/C1.

7.9.3.1. AC Measurement Conditions

The AC characteristics are the result under the measurement conditions below:
DVDD3 = AVDD3 =2.7V to 3.6V

Ta=-40to0 85°C
Input level: High = 0.75xDVDD3, Low = 0.25xDVDD3
Load capacity: CL = 30pF

Note: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,
DVDD3H.

7.9.3.2. AC Characteristics

“T” in the table below indicates the operation clock cycle of the T32A. The operation clock of the T32A is the same
cycle as the ®TOm clock. This cycle is depending on the Prescaler Clock setting.

(1) Operation other than the pulse count

Equation OTOM=80 MHz
Parameter Symbol Unit
Min Max Min Max
Low level pulse width tveke 2T + 20 - 45
ns
High level pulse width tveku 2T+ 20 - 45
(2) Atthe pulse count
Equation OTOmM =80 MHz
Parameter Symbol Unit
Min Max Min Max
Pulse cycle tbcye 1000 - 1000
Low level pulse width trwi 500 - 500
High level pulse width trwH 500 - 500 - ns
Input setup taBs (NF+1)xT+20 - 325
Input hold taBH (NF+1)xT+20 - 325

NF Value is depending on the [T32AXPLSCR]<NF[1:0]> setting as following.

[T32AXPLSCR]<NF[1:0]> NF Value of Formula
00 0
01 2
10 4
11 8
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T32AxINCO

T32AxINC1

Y

trwH

thwi

\ A

o

taBs taBH

Figure 7.5 Count Pulse input
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7.9.4. External Bus Interface(EBIF)
7.9.4.1. AC Measurement Conditions
e DVDD3=AVDD3=2.7Vto 3.6V
e Ta=-40to 85°C(fsys<120MHz), Ta=-40 to 70°C (fsys<160MHz)
e  Output level: High = 0.8 x DVDD3, Low = 0.2 x DVDD3
e Input level: High = 0.75 x DVDD3, Low = 0.25 x DVDD3
e Load capacity: CL = 30pF
7.9.4.2. Variable Condition
e  RWS: Number of setup cycle insertion before RD, WR asserted.: RWS =0, 1, 2,4
e  TW: Number of internal wait insertion: TW =0 to 15
e  TWEX: Number of external wait insertion: TWEX = any
e  RWH: Number of RD, WR recovery cycle insertion: RWH =0to 6 or 8
e  CSH: Number of ECSx_N recovery cycle insertion: CSH=0, 1,2, 4
7.9.4.3. AC Electrical Characteristics (EEXBCLK asynchronous Separate Mode)
Variable Condition: RWS =1, TW =3, TWEX =4, RWH =1, CSH =1
Equation fsysh = 80MHz [fsysh = 160MHz
Parameter Symbol Unit
Min Max Min Max Min Max
System clock cycle (T) tsys T - 125 - 6.25 -
EA[0:23] valid > T (L4RWS) - 15 )
ERD N, EWR_N fal tAC (LFRWS) 10 s -
ERD_N, EWR_N rise
—0 — T (1+RWH+CSH)-17 - . .
> EA[0:23] hold tcar | T (LYRWHTCSH) 21.5 1.75
EA[0:23] valid = T (2+RWS+TW+TWEX)-35
ED/EADI0:15] input tAD - ( ) - 9.0 | - 215
ERD_N fall > t - T (1+TW+TWEX)-30 70.0 20
EA/EAD[0:15] input RD ( ) - : -
ERD_N Low level pulse tRR | T (L+TW+TWEX)-15 - 85.0 - 35 .
width
ERD_N rise 2> ‘ 0 ) 0 i 0 i
EA/EADI0:15] hold HR ns
ERD_N rise = t T (L+RWH+CSH)-17 : 22.5 1.75
EA[0:23] output RAE | T( > ' i ' i
EWR_N Low level pulse tWw | T (L+TW+TWEX)-15 - 85.0 - 35 -
width
ED/EADI[0:15] valid > . T TWATWEXLS ) 65.0 -
EWR N rise bw | T( r : - -
EWR_N rise = tw T (1+RWH)-17 - 15 4.5
EA/EAD[0:15] hold D ( > s -
ERD_N/EWR_N fall > i i
EWAIT N fall tRWW T (TW)-30 - 7.5 - | 1125
EWAIT_N rise >
- 4T+30 - 80 - 55
ERD N/EWR N rise WRW i
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Datasheet

1. Read cycle (minimum bus cycle)
(Neither Cycle expander, RD setup, Internal wait, CS recovery nor RD recovery are used)

3 (;Iock/ 1 bus cycle

Y.

tsys
<

A

fsys

EA[0:23] 3 éAddress X %Address

R e e et

A
=
A4

I
N
oy

ED/EAD[0:15] — —t — — — — — — — —{

ERD_N

A

Y.

A A
—
py)
Pyl

Y

el N

EBELH_N ’
Figure 7.6 Read cycle timing (minimum bus cycle)

2. Read cycle (1 bus cycle per 6 clock)
(Cycle expander is not used, RD setup=1cycle, Internal wait=1cycle, CS recovery=1cycle, RD recovery=1cycle)

6 clock / 1 bus cycle

: RD setup period : ; ; :RD recovery penod
<—> : <—>

Intemal wanperlod :CS recovery penod

fsvs/‘if\/\/\/\/\/\'/\
ECSXN_;N_

EA[0:23] : Address ?@lAddress

L e
N

EDEAD[0:15] — —|— — — — — = (paa| f——— —

il L e
: : 1 tre | {r : : :
ERD_N z z T ; ; z z z

EBELL_N

EBELHN I ;.

Figure 7.7 Read cycle timing (1 bus cycle per 6 clock)
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3. Read cycle (external wait)

(Cycle expander is not used, RD setup=1cycle, Internal wait=3cycles, External wait=any, CS recovery=1cycle, RD
recovery=1cycle)

RD setup period : : : : RD recovery period

B B B B — B
Intemal wait period External wait period CS recovery period

- UYL

ECSx_N —x

EA[0:23] ;: Address Address

Hi-Z £ 1 Hi-Z
EDEAD[0:15] — H — — — = - — —— — - — g — i Jpath & — ——— ] — —

tac trD T a fear
traE

ERD_N

EBELL_N

EBELH_N

EWAIT_N 3& 72

twrw

traww

Figure 7.8 Read cycle timing (external wait)

4. Write cycle (minimum cycle)
(Neither Cycle expander, WR setup, Internal wait, CS recovery nor WR recovery are used)

3 clock /1 bus cycle

tsys
<

A
T

EA[0:23] j ;Address >< %Address

tow é : two

ED/EAD[0:15] — = — — — — — 1 . Data | = — — — —{paa
i tac : : H ] H ] :

A tww

EWR_N

EBELH_N

Figure 7.9 Write cycle timing (minimum cycle)
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5. Write cycle (1 bus cycle per 6 clock)
(Cycle expander is not used, WR setup=1cycle, Internal wait=1cycle, CS recovery=1cycle, WR recovery=1cycle)

6 clock / 1 bus cycle

WR setup period : g : WR recovery perlod
— : 4—>

Intemal Waltpenod i Cs recovery penod

EA[0:23] : Address N Address

tow : two

A
) 4

HiZ : ™ : ¥ H-
ED/EAD[0:15] — —i|— — — — — = — © Dpata | : %HE__E____

tcar

A

oo N

traE

tow |

EWR_N A

rTA

I W A

EBELL_N

Figure 7.10 Write cycle timing (1 bus cycle per 6 clock)

6. Write cycle (external wait)
(Cycle expander is not used, WR setup=1cycle, Internal wait=3cycles, External wait=any, CS recovery=1cycle, WR
recovery=1cycle)

WR setup period : : : : : : : : WR recovery penod

Intemal wait peribd External wait period § CS recovery penod
: : - : : : : : : —

-

fsys

ECSx_N _\_ : : : : : : : :
EA[0:23] Bl Address ;ﬁAddress

4 : : : : : :
tow : : : : ; twp

F——T

Cowz : : —% : : : : : A iz |
ED/EAD[0:15] — 1 — — — — . . Daa -

o tae : : : : T T tow -
: : ; : : : : : : : : e .

EWR_N : —

EBELL_N

EBELH.N | IF —

EWAIT_N )‘ 7[

i twrw

7 traw

Figure 7.11 Write cycle timing (external wait)
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7.9.4.4. AC Electrical Characteristics (EEXBCLK asynchronous multiplex bus mode)
Variable Condition: ALE=1, RWS=1, TW=3, TWEX=4, RWH=1, CSH=1

Equation fsysh = 80MHz |fsysh = 160MHz
Parameter Symbol Unit
Min Max Min Max Min Max
System clock cycle (T) tsys T - 125 6.25 -
EA[0:23] valid >
EALE fall tAL T (1+ALE)-15 - 10 2.5 -
EALE fall >
EA[0:23] hold tLA T (1+RWS)-15 - 15 2.5 -
EALE High pulse width tLL T (1+ALE)-15 - 10 2.5 -
EALE fall >
ERD N. EWR N fall e T(1+RWS)-15 - 15 2.5 .
E,F:EEN" EWR_N rise > oL | T+RWH+CSH)-15 ; 225 375 )
rise
EA[0:15] valid
>ERD_N.EWR_Nfall | a0
) T (2+ALE+RWH)-15 - 35 10.0 .
EA[16:23] valid tACH
>ERD_N,EWR_N fall
E/EE—GNZ' 3']5\:]\2%’\‘ rise > tcar | T (WHRWH+CSH)-15 - 22.5 3.75 .
EA[0:15] valid >
ED/EAD[0:15] input tADL T (3+ALE+RWS+TW+TWEX) 115 ] 20 | ns
EA[16:23] valid > tADH 35
ED/EAD[0:15] input
ERD_N fall >
ED/EADI0:15] input 'RD T (1+TW+TWEX)-30 70 - 20
\I,EViFéﬁ]_N Low level pulse RR | T (L+TWHTWEX)-15 ) 85.0 35 .
ERD_N rise >
_ . 0 0 .
ED/EAD[0:15] hold tHR 0
ERD_N rise >
E A[o_‘23] output tRAE | T (1+RWH+CSH)-19 - 225 -0.25 .
EWR_N Low pulse width| tww | T (1+TW+TWEX)-15 - 85.0 35 -
EOJEAB[S;E] valid = IDW | T (1+TW+TWEX)-15 - 85.0 35 -
EWR_N rise 2>
ED/EAD[0:15] hold WD T (1+RWH)-17 ’ 12 42 -
ERD_N/EWR_N fall >
EWAIT N fall RWW T (TW)-30 75 I s
WAIT rise >
4T+30 80 - 55
ERD N/EWR N rise WRW
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Datasheet

1. Read cycle (minimum cycle)
(Neither Cycle expander, ALE wait, RD setup, Internal wait, CS recovery nor RD recovery are used)

4 clock / 1 bus cycle

g
U, AN

tsys

A
BN 220

fsys _/

e taL : tia E
/

1 3
EA[0:23] i( Addressé JI Address

) 4
A

EALE A

A

| tapn, tapL : : : ] o SLter
'Y N N N ol :

A R R R R . R : . Y
ED/EAD[0:15] — . Address —HZ —{ pata || J— "2 — 4 Address

5 He e Jle RO i tear
i tach tact ¢ » '
E

A

A

TA A
—
2
m

A
—
)
0

uVL

ERD_N

EBELL_N

EBELH_N x ]

Figure 7.12 Read cycle timing (minimum cycle)
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2. Read cycle (1 bus cycle per 8 clock)
(Cycle expander is not used, ALE wait=1cycle, RD setup=1 cycle, Internal wait=1cycle, CS recovery=1cycle, RD
recovery=1cycle)

8 clock / 1 bus cycle

-

ek

ALE wait period : Intemnal wait period : : CS'recovery period
RD setup period RD recovery period
— : : —p

B a—

fsys

ECSx_N

t teL

taL : | fLa

Y
».

A
A

A
A 4

EA[0:23] j{ . Address | Jg Address

| daoH, tant

tHr

o]

A 4

4

Hi-z T
= — —]pata

T T

\ Y g
ED/EAD[0:15] j : Address :
K : :

|

A

lic trD

A

e tach, tact

TA A
3
m
R A

{rR

s g Y. ¥Y...

T A

ERD_N

EBELL_N |

EBELH_N i

Figure 7.13 Read cycle timing (1 bus cycle per 8 clock)
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3. Read cycle (1bus cycle per 10 clock)
(Cycle expander=double, ALE wait=1cycle, RD setup is not used, Internal wait=1cycle, CS recovery=1cycle, RD
recovery=1cycle)

10 clock / 1 bus cycle

ALE wait period ~ : : Intemal wait period ; ; i RDrecovery period CS recovery period  :
(Lcydex2) H ; (Lleycdex2) & H : (lcyclex2) i (Lcydex2)
> > : B g 9

fsys

ECSX_N ;_\r —L

='| ter

EALE T i é ] é é g h § g : § i

taL ta

EA[0:23] A.dd ress ‘ ‘ ‘ ‘ ‘ ‘ Address

| JaoH, tan; H : :[trr

ED/EAD[0:15] | Address | - foay - ——-" - ¥

i tach, tact : | tro | : ) : i trae : i

ERD_N : : -E:‘ trr :

EBELL_N

EBELH_N

Figure 7.14 Read cycle timing (1 bus cycle per 10 clock)
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4. Read cycle (external wait)

(Cycle expander is not used, ALE wait=1cycle, RD setup=1cycle, Internal wait=3cycles, External wait=any, CS
recovery=1cycle, RD recovery=1cycle)

ALE wait period : Interal wait periad External wait period : CS recovery period
RD setup periéd RD recovery peiiod
AT AU AU AT AU AT AT AT AT AT AT AT AT AW AN AN
ECSx_N
t ter
EALE ’z h F -
Tl ta tia
EA[0:23] Address Address
T teomtanL thr
ED/EAD[0:15] >: Address I i N S P — — — — — —{pata] }— —+ RAICS S
— tacu t tic tro L
acH, tact traE
ERD_N ter
EBELL_N S
EBELH_N s
EWAIT_N -\_ 72-
twrw
trww
Figure 7.15 Read cycle timing (external bus wait)
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5. Write cycle (minimum bus cycle)
(Neither Cycle expander, ALE wait, WR setup, Internal wait, CS recovery nor WR recovery are used.)

4 clock / 1 bus cycle

A
Y.

_ lsvs

fsys f
ECsx N |

EALE _]

EA[0:23] }

R

'[|_|_ tCL

A

A

T

taL : Ol tia

1A

Address Address

JacH. tact {bw twp

yod W fo
A

ED/EAD[0:15]— . Address : . Data K Address

fcar

e ¢ )

A
A

EWR_N N tow i

EBELL_N

EBELH_N N ]

1 4
LY

Figure 7.16 Write cycle timing (minimum bus cycle)
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6. Write cycle (1 bus cycle per 8 clock)
(Cycle expander is not used, ALE wait=1cycle, WR setup=1cycle, Internal wait=1cycle, CS recovery=1cycle, WR
recovery=1cycle)

8 clock / 1 bus cycle U

ALE wait period Interal wait period CS recovery period

WR setup peri od

WR recovery period
fsys

PR

toL

<

taL i Ul tia

A A

A
A

T A

eA023 ]  Address | | Address

i |dacH, taci y tow il two

Y....|--

A

ED/EADI[0:15] 3  Address :  Data

"“lTl
E

tic ; : C tear

A

N A
A

EWD_N

EBELL_N il

Figure 7.17 Write cycle timing (1 bus cycle per 8 clock)
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7. Write cycle (external wait)

(Cycle expander is not used, ALE wait=1cycle, WR setup=1cycle, Internal wait=3cycles, External wait=any, CS
recovery=1cycle, WR recovery=1cycle)

ALE wait period : P Internal wait period External wait period : CS recovery period
WR setup pen'gd " WR‘recwery pefiod
n S AU A AU AU AT ATAT AT AT AT AT RS A AN AE
ECSx_N \ l
PELTE < ter
EALE Z Si L
T Al < ta |
EA[0:23] Address (Address
e < tacH tact | tow . twp
ED/EADI[0:15] >]L Address i Data Pz _i
— tor tear
ERW_N X fww f
EBELL_N A A
\ I
EBELH_N
EWAIT_N XS
i 72 twrw
trRww
Figure 7.18 Write cycle timing (external wait)
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7.9.4.5. AC Electrical Characteristics (EEXBCLK synchronous separate bus mode /

multiplex bus mode)

Equation fsysh=160MHz
Parameter Symbol ) } Unit
Min Max Min Max
External bus clock cycle(EEXBCLK) X 33.3 - 33.3 -
Output pin fix > EEXBCLK fall ts 2 - 2 -
EEXBCLK fall > Output pin hold ty 7 - 7 -
ED/EAD[15:0] input fix > EEXBCLK rise tos 20 - 20 - ns
EEXBCLK rise > ED/EAD[15:0] input hold toH 0 - 0 -
EWAIT_N input fix > EEXBCLK rise tws 20 - 20 -
EEXBCLK rise - EWAIT_N input hold twH 0 - 0 -

EEXBCLK M
]

Output pin

ED/EAD[15:0] input

EWAIT_N

valid

Figure 7.19 EEXBCLK synchronous separate bus mode / multiplex bus mode timing
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Datasheet
7.9.5. Serial Memory Interface (SMIF)
7.9.5.1. AC Measurement Conditions
e DVDD3=AVDD3=27Vto 3.6V
e Ta=-40to 85°C(fsysh <120MHz), Ta=-40 to 70°C (fsysh<160MHz)
e  Output level: High = 0.8 x DVDD3, Low = 0.2 x DVDD3
e Inputlevel: High=0.75x DVDD3, Low = 0.25 x DVDD3
e Load capacity:CL = 30pF
Parameter Symbol Equation Min Max Unit
SMIXCLK clock frequency fex 20 MHz
Data setup time tsu 4
Data hold time tHD 25
Output valid tv 9
ns
Output hold time tHo -11
CS Setup time tcss 1.5T-20 55
CS hold time tcsH 1.0T-20 30
SMIxCSx_N \
? tess
SMIxCLK
tsu| thp
SMIxDO
SMIxD1
SMIxD2
SMIxD3
Figure 7.20 SMIF Input timing
SMIxCSx_N /
SMIxCLK
tho ’&
SMIxDO
SMIxD1
SMIxD2
SMIxD3

Figure 7.21 SMIF Output timing
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7.9.6. External Interrupt

7.9.6.1. AC Measurement Conditions

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

DVDD3 = AVDD3 = 2.7V to 3.6V
Ta = -40 to 85°C(fsysh < 120MHz), Ta= -40 to 70°C (fsysh<160MHz)
Input level: High = 0.75xDVDD3, Low = 0.25xDVDD3

Load capacity: CL = 30pF

Note: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DvVDD3D, DVDD3E, DVDD3F, DVDD3G,

DVDD3H.

7.9.6.2. AC Electrical Characteristics

“T” in the table below indicates the cycle of the system clock (fsys).

(1) NORMAL, IDLE mode

Equation fsysh=160 MHz
Parameter Symbol Unit
Min Max Min Max
Low level pulse width tINTALL T + 100 - 106.25 -
ns
High level pulse width tiNTAHL T+ 100 - 106.25 -
(2) STOP1, STOP2 mode
Equation fsysh=160 MHz
Parameter Symbol Unit
Min Max Min Max
Low level pulse width tinTcL2 500 500
ns
High level pulse width tiNTCH2 500 500
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7.9.7. Trigger Input (TRGINX)
7.9.7.1. AC Measurement Conditions
The AC characteristics are the result under the measurement conditions below:

e DVDD3=AVDD3=2.7Vto 3.6V

e Ta=-40t085°C

e Input level: High = 0.75xDVDD3, Low = 0.25xDVDD3
e Load capacity: CL = 30pF

Note: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DvVDD3D, DVDD3E, DVDD3F, DVDD3G,
DVDD3H.

7.9.7.2. AC Electrical Characteristics

“T” in the table below indicates the cycle of the system clock (fsys).

Equation fsysm=80 MHz
Parameter Symbol Unit
Min Max Min Max
Low level pulse width tabL 2T+ 20 - 45
ns
High level pulse width tapH 2T+ 20 - 45

7.9.8. Debug Communication
7.9.8.1. AC Measurement Conditions

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

e DVDD3=AVDD3=2.7Vt0 3.6V

e Ta=-40to 85°C(fsys<120MHz), Ta= -40 to 70°C (fsysh<160MHz)
e  Output level: High = 0.8xDVDD3, Low = 0.2xDVDD3

e Input level: High = 0.75xDVDD3, Low = 0.25xDVDD3

e Load capacity: CL = 30pF

Note: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,
DVDD3H.
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7.9.8.2. SWD Interface

7.9.8.3. JTAG Interface

Parameter Symbol Min Max Unit
CLK cycle Tdck 100 -
Output data hold time from the rising edge of CLK Ta1 4 -
Output data valid time from the rising edge of CLK Ta2 - 30 ns
From input data valid time to the rising edge of CLK Tds 20 -
Input data hold time from the rising edge of CLK Tdn 15 -

Parameter Symbol Min Max Unit
CLK cycle Tack 100 -
Output data hold time from the falling edge of CLK Tas 4 -
Output data valid time from the falling edge of CLK Taa4 - 50 ns
From input data valid time to the rising edge of CLK Tas 20 -
Input data hold time from the rising edge of CLK Tan 15 -

A | tdck '
CLK input [

(TCK) |

tae —b——fe— :
tg ——d— |
Output Data X ! N : X
(SWDIO) : A |
| tag —>——
|t e
Output Data X | Y X
(TDO) ! !
| : [l
| | |
Input Data
(SwoI) ()
(TMS/TDI) PR PR

Figure 7.22 JTAG/SWD waveform

2019-03-26

113 / 132

Rev.4.2



TOS H I BA TMPM4G Group(1)

Datasheet
7.9.8.4. ETM Trace
Parameter Symbol Min Max Unit
TRACECLK cycle trelk 25 -
Data valid time from rising on TRACECLK tsetupr 2 -
TRACEDATA hold time from the rising edge of TRACECLK tholdr 1 - ns
TRACEDATA valid time from the falling edge of TRACECLK tsetupf 2 -
TRACEDATA hold time from the falling edge of TRACECLK tholdf 1 -

Note: When fsys > 100MHz, the condition is DVDD3=3.3V, CL=10pF.

. tieik

; .
i

I

TRACECLK / \i A \ /

| |
tsetupf |tholdfI tsetupr |tholdrI
| |

x x €

TRACEDATA

i
Oto 3 \0

|

|

|

Figure 7.23 Trace signal waveform
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7.9.8.5. Non Break Debug Interface (NBDIF)
Parameter Symbol Min Max Unit
NBDCLK Cycle Time tNDcye 80 -
NBDCLK Low Pulse width tNDL 35 -
NBDDATA Output Delay Time tNDD - tnoeve - 20
NBDDATA Output Hold Time tNDHD 5 -
ns
NBDDATA Setup Time tNDs 20 -
NBDDATA Hold Time tNDH 5 -
NBDSYNC Setup Time tNDsYs 20 -
NBDSYNC Output Hold Time tNDSYH 5 -
tNDL
tnocve
NBDCLK —
o\ o
tNDHD
tNDD I
NBDDATA[3:0]
(ouy CC [T XU X
tNDS tND
NBDDATA[3:0]
AT I S
tNDS‘(S tND YH
NBDSYNC —v
(Im) /
Figure 7.24 NBDIF waveform
7.9.8.6. Noise Filter Characteristics
Parameter Condition Min Typ. Max Unit
Noise cancel width 15 30 60 ns
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7.9.9. External Clock Input
7.9.9.1. AC Measurement Conditions

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

DVDD3 = AVDD3 = 2.7V to 3.6V

e Ta=-40t085°C

Input level: High = 0.75xDVDD3, Low = 0.25xDVDD3
Load capacity: CL = 30pF

Note: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,
DVDD3H.

7.9.9.2. AC Electrical Characteristics

(1) High speed clock input

Parameter Symbol Min Typ. Max Unit
Clock frequency tehcin 8 - 20 MHz
Clock duty - 45 - 55 %
Clock rise time tr - - 10 ns
Clock fall time tr - - 10 ns

(4) Low speed clock input

Parameter Symbol Min Typ. Max Unit
Clock frequency tehcin 30 - 34 kHz
Clock duty - 45 - 55 %
Clock rise time tr - - 100 ns
Clock fall time tr - - 100 ns
P techin N
EHCLKIN/ELCLKIN

bt et

Figure 7.25 External clock input waveform
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7.10. Flash Memory Characteristics

7.10.1. Code Flash

DVDD3=2.7V to 3.6V
Ta=-40to 85°C

Parameter Condition Min Typ. Max Unit
Endurance - - 10,000 cycles

Programming time Word Program time - 29.5 - us
Page Erase time - 18.1

Erase time Block Erase time - 144.2 - ms
Area Erase time(Note2) 18.1

Notel: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,
DVDD3H.

Note2: No block with effective protection.

7.10.2. Data Flash

DVDD3=2.7V to 3.6V
Ta= -40 to 85°C

Parameter Condition Min Typ. Max Unit
Endurance - - 100,000 cycles
Programming time - 64.7 - us

Page Erase time 1 - 3.9
Erase time Block Erase time 15.4 - 62.1 ms
Area Erase time(Note2) 9.2
Notel: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,
DVDD3H.

Note2: No block with effective protection.
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7.10.3. Chip Erase

Item Products

Code Flash 1.5MB TMPM4G9F15FG, TMPM4G9F15XBG, TMPM4G8F15FG, TMPM4G8F15XBG

TMPM4G9F10FG, TMPM4G9FEFG, TMPM4G9FDFG,
TMPM4G9F10XBG, TMPM4GOFEXBG, TMPM4G9FDXBG,
TMPM4G8F10FG, TMPM4G8FEFG, TMPM4G8FDFG,
TMPM4G8F10XBG, TMPM4GS8FEXBG, TMPM4G8FDXBG,
TMPM4G7F10FG, TMPM4G7FEFG, TMPM4G7FDFG,
TMPMA4G6F10FG, TMPM4G6FEFG, TMPM4G6FDFG

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

Code Flash 1.0MB or less

DVDD3=2.7V to 3.6V
Ta= -40 to 85°C

Code Flash Code Flash
Parameter Condition 1.5MB 1.0MB or less Unit
Min Typ. Max Min Typ. Max
Erasing of
Code Flash,
Data Flash,
Chip Erase time Protect Bits(Code), - 100.1 - - 82.0 - ms
Protect Bits(Data),
and
Security bits

Notel: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,
DVDD3H.

Note2: When Chip Erase command executes, no block with effective protection.

7.11. Regulator

DVDD3=2.7V to 3.6V
Ta=-40 to 85°C

Parameter Condition Min Typ. Max Unit

Capacitance of REGOUT1 capacitor - 1.0 - pF
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7.12. Oscillation Circuit

7.12.1. Internal Oscillator

DVDD3=2.7V to 3.6V
Ta=-40 to 85°C

Parameter Symbol Condition Min Typ. Max Unit
finosc1 - 10 -
Oscillation frequency Factory out, IC data MHz
fiHosc2 - 10
Notel: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,
DVDD3H.

Note2: Not included the influence depend on the variations after Factory shipping. Please execute oscillator

adjustment by the trimming register, if trimming of IHOSCL1 is required. However, IHOSC2 cannot execute
trimming.

7.12.2. External Oscillator

DVDD3=2.7V to 3.6V
Ta= -40 to 85°C

Parameter Symbol Condition Min Typ. Max Unit
fernosc 8 - 20 MHz
Oscillation frequency
feLosc 30 - 34 kHz
Notel: DVDD3 is generic name for DVDD3A, DVDD3B, DVDD3C, DVDD3D, DVDD3E, DVDD3F, DVDD3G,

DVDD3H.
Note2: Please contact the oscillator vendor, regarding the matching data of the device and the oscillator.

X1 X2 XT1 XT2

/77 /77 /77 /77
High Speed Low Speed
Oscillation connection Oscillation connection

Figure 7.26 Oscillation circuit sample

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

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

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

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

7.12.4. Crystal Oscillator

This product has been evaluated by the crystal oscillator by KYOCERA Corporation.
Please refer to the KYOCERA Website for details.

7.12.5. Precautions for designing printed circuit board

Be sure to design printed circuit board patterns that connect a crystal unit with other oscillation elements so that the
length of such patterns become shortest possible to prevent deterioration of characteristics due to stray capacitances
and wiring inductance. For multi-layer circuit boards, it is important not to wire the ground and other signal patterns
right beneath the oscillation circuit. For more information, please refer to the URL of the oscillator vendor.
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8. Package Dimensions

8.1. P-LQFP176-2020-0.40-002

Unit: mm
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8.2. P-LQFP144-2020-0.50-002

Unit: mm
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8.3. P-LQFP128-1414-0.40-001
Unit: mm
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8.4. P-LQFP100-1414-0.50-002

Unit: mm
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8.5. P-VFBGA177-1313-0.80-001

Unit: mm
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8.6. P-VFBGA145-1212-0.80-001

’E} 12.0£0.1
::j
+H
(e
o

o~
M
o
Z
o
o~
=]

AX

1.0M

_ 0.8TYF L
— ‘ —
|
N oReNeNeNoNoNeolloNoNsNeNuNuNe]
N O000000I0ODODO0OCOOCG
vl oo ! oo
L] oo oooo\oooo oo
K [ele] O00O0000O0 (ol e]
J]oo oo ‘ 00 00
Hfoo ©0o0 . 00 OO |
G [ele] (o] (oo (ol e]
F (el e] OO0 ‘ (sl e] o le)
E (o] O0Q0O000OO0C0 o0
ol oo oooo‘oooo foXe]
C (el e} | (o Ne)
5l O0000Q00QO0O000QC0O0O0O0
A ocooooo‘ooooooo
|
123 4 53 8 7|8 9 1011121314
- 0.32~0.42[ 4+ ]20.15 @[S[A]B]

7

¢0.08 @[S

Unit: mm

2019-03-26

126 / 132

Rev.4.2



TOS H I BA TMPM4G Group(1)

Datasheet

9. Precautions

This Page explains general precautions on the use of our MCUs.

Note that if there is a difference between the general precautions and the description in the body of the document,
the description in the body of document has higher priority.

(1) The MCUSs’ operation at power-on

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

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

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

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

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

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

(6) Clock oscillation stability

A reset state must be released after the clock oscillation becomes stable. If the clock is changed to another
clock while the program is in progress, wait until the clock is stable.
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10. Revision History

Table 10.1 Revision History

Revision Date Description

1.0 2018-02-02 | First Release

- Features
Modified maximum baud rate of FUART
Added maximum data rate for IrDA of FUART

- Terms and Abbreviations
Corrected spelling of “Circuit” of TRM

- Products Lists Categorized by Functions
Changed “UNIT” to “ch” of ISD in Tablel to Table6

- 1. Block Diagram
Changed “UNIT” to “ch” of MDMAC, “UNIT” to “ch” of HDMAC in Figure 1.1
Changed “4 to 12 ch” to “1 to 3 units” of ISD in Figure 1.1

- 4.2 Functional Pin and Port Assignment (Pin Number)

- 5.12 Interval Sensor Detection Circuit(ISD)

Modified “UNIT” to “unit” in Table5.12
Added TMS/SWCLK/SWV in Table4.21

- 5.13.1 Multi-Function DMA Controller (MDMAC)
Modified explanation
Modified “UNIT” to “unit” in Table5.13

- 5.13.2 High Speed DMA Controller(HDMAC)

Modified explanation
Modified “UNIT” to “unit” in Table5.14

- 5.21 12-bit Analog to Digital Converter (ADC)
Modified explanation
Modified “UNIT” to “unit” in Table5.21

- 6.1 Port
Equivalent circuit of port with external interrupt input are written separately
Modified Note of PY4/BOOT_N

- 6.4 Clock control

2.0 2018-03-13 Modified EHCLKIN/ELCLKIN circuit

- 7.1 Absolute Maximum Ratings
Changed port name description

- 7.2 DC Electrical Characteristics (1/2)

Changed port name description of loLi/lon1
Changed “Vin1" to “Vim1”

- 7.3 DC Electrical Characteristics (2/2) (Consumption current)
Added specification of code flash 1.0MB or less
Added 0 to ch0/ 3 to ch3 of TSPI in Table 7.3.

- 7.4 12-bit AD Converter Characteristics
Added specification of code flash 1.0MB or less
(All products same specification)

- 7.9.2.1 AC Measurement Conditions
Temperature range of Ta was modified

- 7.9.3.1 AC Measurement Conditions
Temperature range of Ta was modified

- 7.9.4.5 AC Electrical Characteristics
Modified “EA/EAD[15:0] input” to “ED/EADI[15:0] input” in Figure 7.20

- 7.9.5.1 AC Electrical Characteristics
Modified “fsys” of Ta to “fsysh”

- 7.9.6.1 AC Electrical Characteristics
Modified “fsys” of Ta to “fsysh”

- 7.9.7.1 AC Measurement Conditions
Temperature range of Ta was modified

- 7.9.9.1 AC Measurement Conditions
Temperature range of Ta was modified

- 7.10.3 Chip Erase
Added specification of code flash 1.0MB or less
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- Features
Modified maximum baud rate of FUART, 921.6kbps to 2.5Mbps
Modified 1%t line explanation of A-PMD
- Changed order of section, "contents" and "Preface"
- 3.1 List of Memory Sizes
Modified code flash start address of TMPM4GxDF, 0x5E00000 to OxX5E000000
- 7.4 12-bit AD Converter Characteristics
Deleted “-“ from Conditions
- 7.5 8-bit DA Converter Characteristics
Deleted “-“ from Conditions
- 7.6 Characteristics of Internal processing at RESET
Deleted “-“ from Conditions
- 7.7 Characteristics of Power on Reset
Deleted “-* from Conditions
- Conventions
Modified explanation of Trademark
-2.1 LQFP176
Modified RTCOCLK to RTCOUT of PT3
-2.2 LQFP144
Modified RTCOCLK to RTCOUT of PT3
-2.3 LQFP128
Modified RTCOCLK to RTCOUT of PT3
-2.4 LQFP100
Modified RTCOCLK to RTCOUT of PT3
-4.1.3Control Pins
Deleted Control pin from headline in Table 4.3
4.0 2018-08-21 | - 4.2 Functional Pin and Port Assignment
Modified RTCCLK to RTCOUT in Table4.21
- 6.3 Control Pin
Added explanation in MODE,BS
- 7.9.1.2 AC Electrical Characteristics
Corrected Value of twois in (2) Slave mode
Corrected <CSnPOL>=0 tol, <CSnPOL>=1 to 0 in Figure 7.1,7.2,7.3
Deleted 15t clock edge sampling(Slave)
- 7.9.4 External Bus Interface(EBIF)
Added (EBIF) in title
- 7.9.4.4 AC Electrical Characteristics(tEEXBCLK asynchronous multiplex bus
mode)
Corrected Figure 7.14
-Features
Modified FIFO description of TSPI
Modified “Trigger Start/Stop” to “Trigger Start” of T32A
- 1 Block Diagram
Modified JTAG to BSC in Figure 1.1
Modified Figurel.1 title
-4.1.1 Peripheral Function Pins
Modified function description of UTXCTS_ N/ UTXRTS_N
- 5.1 Reference Manuals
Corrected “Mempry” to “Memory” in Table 5.1.
- 5.10 Debug Interface
4.1 2018-11-12 Added Port information in Table 5.9. Deleted Previous Table5.10.
- 5.16.2 Full Universal Asynchronous Receiver Transmitter Curcuit (FUART)
Corrected chapter number 5.6.1 to 5.16.2.
-5.21 12-bit Analog to Digital Converter (ADC)
Corrected spelling error of 3" line, “highset” to “highest”.
- 5.23 32-bit Timer Event Counter (T32A)
Corrected spelling error of 4% line, “a interval” to “an interval”.
- 5.28 Boundary-scan
Corrected Table title of Table5.30
- 7.1 Absolute Maximum Ratings
Modified “Operational temperature” description in Table 7.1
-7.2 DC Electrical Characteristics(1/2)

3.0 2018-05-28

2019-03-26 129 / 132 Rev.4.2



TOS H I BA TMPM4G Group(1)

Datasheet

2 table Condition added at the top right of the table
3 table Modified the description of voltage at the top right of the table
-7.3 DC Electrical Characteristics (2/2) (Consumption current)
Corrected some spelling error in Table 7.3
-7.6 Characteristics of Internal processing at RESET
Corrected “Tuni” to “tunit”, “TirsT” 10 “tirsT”, “Tpup” 10 “tpup”, “TcruwT” tO “tcPuwt”.
-7.9.1.1 AC Measurement Condition
Modified Ta condition
-7.9.1.2 AC Electrical Characteristics
Corrected value of twitwn 35 to 40, Corrected symbol of TSPIXSCK high level
output pulse width “twc’ to “twn”
-7.9.2 12C Interface
Corrected Title
-7.9.3.2 AC Characteristics
Corrected fsysm to ®TOm in table
Corrected symbol tewn t0 tpwi, trwi tO trwH
Deleted T32AxXINAO/T32AxINBO/T32AxXINBO/T32AXINB1 from Figure 7.5
-7.9.4.1 AC Measurement Condition
Modified Ta condition
-7.9.4.3 AC Electrical Characteristics (EEXBCLK asynchronous Separate Mode)
Corredted spelling error “rize” to “rise”, Corrected spelling error “wiat” to “wait”
in 6. Write cycle(external wait)
-7.9.4.4 AC Electrical Characteristics (EEXBCLK asynchronous multiplex bus
mode)
Corredted spelling error “rize” to “rise”
-7.9.4.5 AC Electrical Characteristics (EEXBCLK synchronous separate bus
mode / multiplex bus mode)
Corredted spelling error “rize” to “rise”
-7.9.5.1 AC Measurement Condition
Modified Ta condition
-7.9.6.1 AC Measurement Condition
Modified Ta condition
-7.9.8.1 AC Measurement Condition
Modified Ta condition
-7.9.8.3 JTAG Interrupt
Corrected Parameter of Tqz and Ta4
-7.10.3 Chip Erase
Delete User Information Area from Condition.
Corrected 82.0 to 100.1 of Code Flash 1.5MB,
Corrected 64.0 to 82.0 of Code Flash 1.0MB
-7.12.1 Internal Oscillator
Modified Symbl “IHOSC1” to “fihosc1”, “IHOSC2” to “fihosc2”
Modified description of Note2
-7.12.2 External Oscillator
Modified Symbl “EHOSC” to “fenosc”, “ELOSC” to “feLosc”
- Added Commercial Product Data
- Terms and Abbreviations
Added BSC
- 6.3 Control Pin
4.2 2019-03-26 Added RrsT to Pull-up
- 7.9.8.2 SWD Interface
Modified Parameter of Tus
- 7.9.8.3 JTAG Interface
Modified Parameter of Tas
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Appendix
Part Naming Conventions
The identification of J :l—
Toshiba microcontrollers
Revision
Package
Symbol Package
Plastic shrink quad outline non-leaded package;
QG dry-
ry-packed
c UG.DUG,FG, | Plastic quad flat package; dry-packed
=ore DFG
Symbol Core MG,DMG Plastic small-outline package; dry-packed
M4 ARM Cortex-M4 XBG Plastic ball grid array; dry-packed
M3 ARM Cortex-M3
MO ARM Cortex-MO
Product Group
ROM Size
Family | Group Application Symbol | Size[KB]
For General-purpose/Consumer M 32
H ) .
electronic equipment P 48
Xz K For _Motor/lnverter control industrial S 64
equipment(MCU+AMP/COMP) U 96
G For OA/Digital equipment/industrial W 128
equipment Y 256
Y4 384
D 512
E 768
10 1,023
15 1,536
20 2,048
40 4,096
80 8,192
Pin Count — ROM Type
Symbol Pin count Symbol Pin count Symbol | Type
0,G Under 32pin 8,Q 129pin to 144pin F Flash
1, H 33pin to 44pin 9, R 145pin to 176pin C Mask
2,J 45pin to 48pin A'S 177pin to 200pin
3, K 49pin to 52pin B, T 201pin to 224pin
4, L 53pin to 64pin C,U 225pin to 250pin
5 M 65pin to 80pin D,V 251pin to 300pin
6, N 81pin to 100pin
7, P 101pin to 128pin
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RESTRICTIONS ON PRODUCT USE

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

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

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

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

e PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE EXTRAORDINARILY
HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF HUMAN
LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT ("UNINTENDED USE"). Except for specific
applications as expressly stated in this document, Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment
used in the aerospace industry, 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.

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

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

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

e 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.

e 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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