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TMPM370FYDFG/FYFG

TMPM370FYDFG/FYFG is a 32-bit RISC microprocessor series with an ARM Cortex™-M3 microprocessor

core.

ROM

Product Name RAM Package
(FLASH) g
TMPM370FYDFG 256 Kbyte 10 Kbyte P-QFP100-1420-0.65Q
TMPM370FYFG 256 Kbyte 10 Kbyte P-LQFP100-1414-0.50H

Features of the TMPM370FYDFG/FYFG are as follows:

1.1 Features

1. ARM Cortex-M3 microprocessor core

a. Improved code efficiency has been realized through the use of Thumb®-2 instruction.

» New 16-bit Thumb instructions for improved program flow

* New 32-bit Thumb instructions for improved performance

« New Thumb mixed 16-/32-bit instruction set can produce faster, more efficient code.
b. Both high performance and low power consumption have been achieved.

[High performance]

« 32-bit multiplication (32 x 32 = 32bit) can be executed with one clock.

« Division takes between 2 and 12 cycles depending on dividend and devisor

[Low power consumption]

* Optimized design using a low power consumption library

« Standby function that stops the operation of the micro controller core
c. High-speed interrupt response suitable for real-time control

* An interruptible long instruction.

« Stack push automatically handled by hardware.

2. On Chip program memory and data memory

* On-chip RAM : 10Kbyte

* On-chip FlashROM : 256Kbyte

3. 16-bit timer (TMRB) : 8 channels

 16-bit interval timer mode
 16-bit event counter mode
* Input capture function

* External trigger PPG output

4. Watchdog timer (WDT) : 1 channel
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1.1 Features
TMPM370FYDFG/FYFG

Watchdog timer (WDT) generates a reset or a non-maskable interrupt (NMI).

5. Power_On reset function (POR)

6. \oltage detect function (VLTD)

7. Oscillation frequency detect function (OFD)

8. Vector engine (VE) : Lunit
« Calculation circuit for motor control
 Corresponding to 2 motors

9. Programmable motor driver (PMD) : 2channels
» 3phase complementary PWM generator
» Synchronous AD convert start trigger generator
» Emergency protective function (EMG / Comparator output)

10. Encoder input circuit (ENC) : 2channels
 Correspond to incremental encoder (AB / ABZ)
+ Rotation direction detection
 Counter for absolute position detection
» Comparator for position detection

Noise filter

« 3 phase sensor input

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

12. 12 bit AD converter (ADC) : 2units ( Analog input : 22channel )
« Start by the internal trigger : TMRB interrupt / PMD trigger
« Constant conversion mode
» AD monitoring 2ch
 Conversion speed 2 usec (@ADC conversion clock = 40 MHz)

13. OP-Amp(AMP) : 4 channel

8 gain can be selected

14. Comparator(CMP) : 3+1 channel
* Protection for motor emergence stop
* 2 input type (OP-Amp output/analog input)

15. Input/ output ports (PORT) : 76 pins
1/0 pin : 74 pins
Input pin : 2 pins

2022/06/01 o
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16. Interrupt source

« Internal 62 factors : The order of precedence can be set over 7 levels. (except the watchdog timer inter-
rupt)
 External 16 factors : The order of precedence can be set over 7 levels.

17. Standby mode
Standby modes : IDLE, STOP

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

19. Endian

Little endian

20. Maximum operating frequency : 80 MHz

21. Operating voltage range
4.5V to 5.5 V (with on-chip regulator)

22. Temperature range
» —40°C to 85°C (except during Flash writing/ erasing)
* 0°C to 70°C (during Flash writing/ erasing)

23. Package

* P-QFP100-1420-0.65Q (14 mm x 20 mm, 0.65 mm pitch)
* P-LQFP100-1414-0.50H (14 mm x 14 mm, 0.5 mm pitch)

noe- o 2022/06/01
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1.2 Block Diagram

TMPM370FYDFG/FYFG
1.2 Block Diagram
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Figure 1-1 TMPM370FYDFG/FYFG block diagram
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1.3 Pin Layout (Top view)

The pin layout of TMPM370FYDFG/FYFG is a figure below.
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TMPM370FYDFG/FYFG
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Figure 1-3 Pin Layout (LQFP100)
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1.4 Pin names and Functions

Table 1-1 sorts the input and output pins of the TMPM370FYDFG/FYFG by pin or port. Each table includes alter-
nate pin names and functions for multi-function pins.

1.4.1 Sorted by Port

Table 1-1 Pin Names and Functions Sorted by Port (1/5)
Pin No. . Input/ .
PORT Type Pin Name Function
e (DFG/ FG) Output
PAO lfe} 1/0 port
PORT A Function 4/2 TBOIN | Inputting the timer B capture trigger
INT3 | External interrupt pin
. PA1 lfe} 1/0 port
PORT A Funct 5/3
unetion TBOOUT o Timer B output
PA2 110 1/0 port
PORT A Function 6/4 TB1IN | Inputting the timer B capture trigger
INT4 | External interrupt pin
PORT A Function 715 PA3 o ”.O port
TB1OUT (o] Timer B output
PA4 110 1/0 port
PORT A Function 8/6 SCLK1 110 Serial clock input/ output
CTS1 | Handshake input pin
PA5 lfe} 1/0 port
PORT A Function 9/7 TXD1 (0] Sending serial data
TB6OUT (0] Timer B output
PA6 110 1/0 port
PORT A Function 10/8 RXD1 | Receiving serial data
TB6IN | Inputting the timer B capture trigger
PA7 110 1/0 port
PORT A Function 11/9 TB4IN | Inputting the timer B capture trigger
INT8 | External interrupt pin
F i PB I |
PORT B unction/ 65/ 63 0 /O /O port .
Debug TRACECLK O Debug pin
PORT B Function/ 66 /64 PB1 /10 1/0 port _
Debug TRACEDATAO O Debug pin
PORT B Function/ 67165 PB2 /10 1/0 port _
Debug TRACEDATA1 O Debug pin
Function/ PB3 110 1/0 port
PORT B 68 /66
Debug TMS/SWDIO lfe} Debug pin
Function/ PB4 110 1/0 port
7
PORTB Debug 6976 TCK/SWCLK | Debug pin
PORT B Function/ 70/68 PB5 110 1/0 port '
Debug TDO/SWV (0] Debug pin
Function/ PB6 1/0 1/0 port
PORT B 71/69 .
Debug TDI | Debug pin
Function/ PB7 110 1/0 port
PORT B 72170 R .
Debug TRST | Debug pin
PORT C Function 24122 PCo i~ Vo port .
uoo (e} U-phase output pin
N - -7
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1.4 Pin names and Functions

TMPM370FYDFG/FYFG

Table 1-1 Pin Names and Functions Sorted by Port (2/5)
PORT Type Pin No. Pin Name Input/ Function
yp (DFG/ FG) Output
. PC1 /10 1/0 port
PORT C Funct 25/23
unetion XO00 (0] X-phase output pin
PORT C Function 26/24 pC2 o VO port .
VOO (0] V-phase output pin
P
PORT C Function 27125 c3 Vo VO port A
YOO (0] Y -phase output pin
PORT C Function 281726 pC4 o VO port .
WO0 (0] W-phase output pin
. PC5 lfe} 1/0 port
PORT C Function 29/27 .
Z00 (0] Z-phase output pin
PORTC | Function 30/28 | PS0 Vo VO port o
EMGO | Emergency status detection input
PORTC | Function s1r20 | PST Vo VG port ,
OVV0 | Overvoltage Detection Input
PDO lfe} 1/0 port
PORT D Function 32/30 ENCAO | A-phase input pin
TB5IN | Inputting the timer B capture trigger
PD1 110 1/0 port
PORT D Function 33/31 ENCBO | B-phase input pin
TB50UT (0] Timer B output
. PD2 /10 1/0 port
PORT D Function 34/32 ENCZ0 | Z-phase input pin
. PD3 /10 1/0 port
PORT D F
© unction 35733 INT9 | External interrupt pin
PD4 lfe} 1/0 port
PORT D Function 36/34 SCLK2 110 Serial clock input/ output
CTS2 | Handshake input pin
. PDS lfe} 1/0 port
PORT D Function 37/35
TXD2 (e} Sending serial data
. PD6 1/10 1/0 port
PORTD Function 38736 RXD2 [ Receiving serial data
. PEO 1/10 1/0 port
PORT E F 12/1
© unction /10 TXDO (0] Sending serial data
PORT E Function 13/11 PE1 o Vo p(_)r.t .
RXDO | Receiving serial data
PE2 110 1/0 port
PORT E Function 14712 SCLKO 110 Serial clock input/ output
CTSO | Handshake input pin
. PE3 110 1/0 port
PORT E Funct 15/13
unetion TB4OUT o) Timer B output
PE4 lfe} 1/0 port
PORT E Function 171/15 TB2IN | Inputting the timer B capture trigger
INTS | External interrupt pin
. PES5 lfe} 1/0 port
PORT E Function 18/16 )
TB20OUT O Timer B output
PE6 110 1/0 port
PORT E Function 19/17 TB3IN | Inputting the timer B capture trigger
INT6 | External interrupt pin
2022/06/01 h---
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Table 1-1 Pin Names and Functions Sorted by Port (3/5)

PORT Type Pin No. Pin Name Input/ Function
yp (DFG/ FG) Output
PE7 110 1/0 port
PORTE Function 20/18 TB3OUT (0] Timer B output
INT7 | External interrupt pin
PFO lfe} 1/0 port
PORT E Function/ 52/50 TB7IN | Inputting the ter]er B capturg trllgger . A A
Control BOOT | BOOT mode pin. (note) This pin goes into single boot mode by sampling "Low" at
the rise of a RESET signal.
. PF1 lfe} 1/0 port
PORT F F 1
© unction 5375 TB70UT o Timer B output
PF2 110 1/0 port
PORTF | Function sa/50 | ENCAL ! Encoder Input
SCLK3 lfe} Serial clock input/ output
CTS3 | Handshake input pin
PF3 lfe} 1/0 port
PORT F Function 55/53 ENCB1 | Encoder Input
TXD3 (0] Sending serial data
PF4 110 1/0 port
PORT F Function 56 /54 ENCZ1 | Encoder Input
RXD3 | Receiving serial data
. PGO 110 1/0 port
PORT F 7
ORTG unction 3973 uo1l (0] U-phase output pin
PORT G Function 40/ 38 PG1 o Vo port ;
X01 (0] X-phase output pin
. PG2 lfe} 1/0 port
PORT G Function 41/39 .
VO1 (0] V-phase output pin
PORT G Function 44 ] 42 PG3 i~ VO port .
YO1 (e} Y-phase output pin
PG4 110 1/0 port
PORT G Function 45/ 43 por .
wo1 o W-phase output pin
. PG5 110 1/0 port
PORT G Function 46/ 44
Z01 (0] Z-phase output pin
PORT G Function 47/ 45 _PGG o VO port S
EMG1 | Emergency status detection input
PG7 1
PORTG | Function asras | D87 /o VG port _
oW1 | Overvoltage Detection Input
PHO 110 1/0 port
PORT H Function 98 /96 INTO | External interrupt pin
AINAO | Analog input
PH1 110 1/0 port
PORT H Function 971795 INT1 | External interrupt pin
AINAL | Analog input
PH2 lfe} 1/0 port
PORTH Function 96 /94 INT2 | External interrupt pin
AINA2 | Analog input
. PH3 /10 1/0 port
PORTH Function 95/93 .
AINA3 [ Analog input
. PH4 /10 1/0 port
PORTH Function 94 /92 .
AINA4 [ Analog input
N .- N
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1.4 Pin names and Functions

TMPM370FYDFG/FYFG

Table 1-1 Pin Names and Functions Sorted by Port (4/5)
PORT Type Pin No. Pin Name Input/ Function
yp (DFG/ FG) Output
. PHS /10 1/0 port
PORTH Function 93/91 AINAS | Analog input
. PH6 110 1/0 port
PORTH Funct 2
© unetion 92/90 AINAG | Analog input
. PH7 lfe} 1/0 port
PORTH Funct 1
© unetion 91789 | AiNa7 | Analog input
PORT | Function 90/88 Plo o i~ port_
AINA8 | Analog input
. PI1 lfe} 1/0 port
PORT | Function 87/85 .
AINA9/AINBO | Analog input
. PI2 lfe} 1/0 port
PORT | Funct 86/84
unction AINALO/AINBL | | Analog input
. PI3 /10 1/0 port
PORT | Funct 85/83
unetion AINALL/AINB2 | | Analog input
. PJO 110 1/0 port
PORT F 2
ORTJ unction 82180 AINB3 | Analog input
P
PORT J Function 81/79 1 Vo i~ port_
AINB4 | Analog input
. PJ2 lfe} 1/0 port
PORT J Function 80/78 .
AINB5 | Analog input
. PJ3 lfe} 1/0 port
PORT J Function 79177 .
AINB6 | Analog input
. PJ4 lfe} 1/0 port
PORT J Function 78176 AINB7 | Analog input
. PJ5 /10 1/0 port
PORT F 7717
ORTJ unction 75 | Anes | Analog input
PJ6 lfe} 1/0 port
PORT J Function 76174 INTC | External interrupt pin
AINB9 | Analog input
PJ7 110 1/0 port
PORT J Function 75173 INTD | External interrupt pin
AINB10 | Analog input
PKO lfe} 1/0 port
PORT K Function 74172 INTE | External interrupt pin
AINB11 | Analog input
PK1 lfe} 1/0 port
PORT K Function 73171 INTF | External interrupt pin
AINB12 | Analog input
PORT L Function 22120 PLO ; nput por‘t .
INTB [ External interrupt pin
PORTL | Function 23721 | Pt ; Input port ,
INTA | External interrupt pin
- Clock 49/ 47 X1 | Connected to a high-speed oscillator
- Clock 51/49 X2 (0] Connected to a high-speed oscillator
Mode pin
- Control MODE | .
(note) MODE pin must be connected to GND.
2022/06/01 Mom-man
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Table 1-1 Pin Names and Functions Sorted by Port (5/5)

PORT Type Pin No. Pin Name Input/ Function
(DFG/ FG) Output
- Function RESET | Resetinput pin
(note) With a pull-up and a noise filter (about 30ns (typical value))
1/99 CVREFD
2/100 CVREFABC
99 /97 AMPVSS
100/98 AMPVDD5
- PS DVSS - GND pin
- PS DVSS - GND pin
- PS 43/41 DVSS - GND pin
- PS DVSS - GND pin
- PS DVSS - GND pin
- PS DVSS - GND pin
- PS DVDD5 - Power supply pin
- PS DVDD5 - Power supply pin
- PS DVDD5 - Power supply pin
- PS RVDD5 - Power supply pin
- PS VOUT15 - Power supply pin
- PS VOUT3 - Power supply pin
B PS AVSSB _ AD converter: GND pin (Note 1)
VREFLB Supplying the AD converter with a reference power supply.
i PS AvVDD5B B Supplying the AD converter with a power supply. (Note2)
VREFHB Supplying the AD converter with a reference power supply.
) PS AVSSA B AD converter: GND pin (Note 1)
VREFLA Supplying the AD converter with a reference power supply.
) PS AVDD5A B Supplying the AD converter with a power supply. (Note2)
VREFHA Supplying the AD converter with a reference power supply.

Note 1: AVSS must be connected to GND even

if the AD converter is not used.

Note 2: Must be connected to power supply even if AD converter is not used.

Mo - 44
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1.5 Pin Numbers and Power Supply Pins

TMPM370FYDFG/FYFG
1.5 Pin Numbers and Power Supply Pins
Table 1-2 Pin Numbers and Power Supplies
Power supply Voltage range Pin No. Pin name
s PA,PB,PC,PD,PE,PF,PG,PL,PM
DVvDD5 —
) PN,RESET,MODE
AVDD5A 4.5 10 5.5V PH, PI
AVDD5B PJ
RVDD5

VOUT15 must be connected to DVSS
VOUT15 1.35t0 1.65V through 3.3 to 4.7uF capacitor for supply
power to internal circuit.

VOUT3 must be connected to DVSS
VOUT3 2.7t0 3.6V through 3.3 to 4.7uF capacitor for supply
power to internal circuit.

Note: VOUT15 and VOUT3 must be connected with the same value of capacitors.

2022/06/01 mos 4n
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2.

2.1

Processor Core

Information on the processor core

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

Product Name

Core Revision

TMPM370FYDFG/FYFG

r2p0

2.2 Configurable Options

Configurable Options

Implementation

Two literal comparators

FPB Six instruction comparators

DWT Four comparators

IT™™ Implementable

MPU Not implementable

ETM Implementable
AHB-AP Implementable

AHB Trace Macrocell

Implementable

Interface
TPIU Implementable
wicC Not implementable

The TXO03 series has a high-performance 32-bit processor core (the ARM Cortex-M3 processor core). For infor-
mation on the operations of this processor core, please refer to the "Cortex-M3 Technical Reference Manual" issued
by ARM Limited.This chapter describes the functions unique to the TX03 series that are not explained in that docu-

The following table shows the revision of the processor core in the TMPM370FYDFG/FYFG.

Refer to the detailed information about the CPU core and architecture, refer to the ARM manual "Cortex-M series
processors” in the following URL.:

The Cortex-M3 core has optional blocks. The optional blocks of the revision r2p0 are ETM™ and MPU. The fol-
lowing tables shows the configurable options in the TMPM370FYDFG/FYFG.

N . 4an
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2. Processor Core

2.3 Exceptions/ Interruptions

TMPM370FYDFG/FYFG

2.3 Exceptions/ Interruptions

Exceptions and interruptions are described in the following section.

2.3.1 Number of Interrupt Inputs
The number of interrupt inputs can optionally be defined from 1 to 240 in the Cortex-M3 core.
TMPM370FYDFG/FYFG has 78 interrupt inputs. The number of interrupt inputs is reflected in
<INTLINESNUM][4:0]> bit of NVIC register. In this product, if read <INTLINESNUM[4:0]> bit, 0x00 is read
out.
2.3.2 Number of Priority Level Interrupt Bits
The Cortex-M3 core can optionally configure the number of priority level interrupt bits from 3 bits to 8 bits.
TMPM370FYDFG/FYFG has 3 priority level interrupt bits. The number of priority level interrupt bits is
used for assigning a priority level in the interrupt priority registers and system handler priority registers.
2.3.3 SysTick
The Cortex-M3 core has a SysTick timer which can generate SysTick exception.
For the detail of SysTick exception, refer to the section of "SysTick" in the exception and the register of
SysTick in the NVIC register.
2.3.4 SYSRESETREQ
The Cortex-M3 core outputs SYSRESETREQ signal when <SYSRESETREQ> bit of Application Interrupt
and Reset Control Register are set.
TMPM370FYDFG/FYFG provides the same operation when SYSRESETREQ signal are output.
2.3.5 LOCKUP
When irreparable exception generates, the Cortex-M3 core outputs LOCKUP signal to show a serious error
included in software.
TMPM370FYDFG/FYFG does not use this signal. To return from LOCKUP status, it is necessary to use
non-maskable interruput (NMI) or reset.
2.3.6 Auxiliary Fault Status register
The Cortex-M3 core provides auxiliary fault status registers to supply additional system fault information to
software.
However, TMPM370FYDFG/FYFG is not defined this function. If auxiliary fault status register is read,
always "0x0000_0000" is read out.
2022/06/01 Do
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2.4 Events

The Cortex-M3 core has event output signals and event input signals. An event output signal is output by SEV
instruction execution. If an event is input, the core returns from low-power consumption mode caused by WFE
instruction.

TMPM370FYDFG/FYFG does not use event output signals and event input signals. Please do not use SEV
instruction and WFE instruction.

2.5 Power Management

The Cortex-M3 core provides power management system which uses SLEEPING signal and SLEEPDEEP signal.
SLEEPDEEP signals are output when <SLEEPDEEP> bit of System Control Register is set.

These signals are output in the following circumstances:
-Wait-For-Interrupt (WFI) instruction execution
-Wait-For-Event (WFE) instruction execution

-the timing when interrupt-service-routine (ISR) exit in case that <SLEEPONEXIT> bit of System Control Regis-
ter is set.

TMPM370FYDFG/FYFG does not use SLEEPDEEP signal so that <SLEEPDEEP> bit must not be set. And also
event signal is not used so that please do not use WFE instruction.

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

2.6 Exclusive access

In Cortex-M3 core, the DCode bus system supports exclusive access. However TMPM370FYDFG/FYFG does
not use this function.

e ar 2022/06/01
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2.6 Exclusive access
TMPM370FYDFG/FYFG
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3. Memory Map

3.1 Memory Map

The memory maps for TMPM370FYDFG/FYFG are based on the ARM Cortex-M3 processor core memory map.
The internal ROM, internal RAM and special function registers (SFR) of TMPM370FYDFG/FYFG are mapped to
the Code, SRAM and peripheral regions of the Cortex-M3 respectively. The special function register (SFR) means
the control registers of all input/output ports and peripheral functions. The SRAM and SFR areas are all included in
the bit-band region.

The CPU register area is the processor core’s internal register region.
For more information on each region, see the "Cortex-M3 Technical Reference Manual".

Note that access to regions indicated as "Fault" causes a memory fault if memory faults are enabled, or causes a
hard fault if memory faults are disabled. Also, do not access the vendor-specific region.

3.1.1 TMPM370FYDFG/FYFG Memory Map

Figure 3-1 shows the memory map of the TMPM370FYDFG/FYFG.

OXFFFF_FFFF

Vendor-Specific

0xE010_0000
OxEOOF_FFFF

CPU Register Region
0x6000_0000

Fault
0x4200_0000
0x41FF_FFFF

SFR
0x4000_0000

Fault

0x2000_2800

0x2000_0000 Internal RAM (10K)

Fault

0x0004_0000

Internal ROM (256K)

0x0000_0000

Figure 3-1 Memory Map

o 4= 2022/06/01

Downloaded From | Oneyac.com


https://www.oneyac.com

3. Memory Map
3.2 Details of SFR area

TMPM370FYDFG/FYFG

3.2 Details of SFR area

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

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

Table 3-1 Details of SFR

Start Address End Address Peripheral
0x4000_0000 0x4000_037F PORT
0x4000_0380 0x4000_FFFF Reserved
0x4001_0000 0x4001_01FF TMRB
0x4001_0200 0x4001_O3FF Reserved
0x4001_0400 0x4001_053F ENC
0x4001_0540 0x4002_007F Reserved
0x4002_0080 0x4002_017F SIO/UART
0x4002_0180 0x4002_FFFF Reserved
0x4003_0000 0x4003_02FF ADC
0x4003_0300 0x4003_FFFF Reserved
0x4004_0000 0x4004_003F WDT
0x4004_0040 0x4004_01FF Reserved
0x4004_0200 0x4004_023F CG
0x4004_0240 0x4004_07FF Reserved
0x4004_0800 0x4004_083F OFD
0x4004_0840 0x4004_08FF Reserved
0x4004_0900 0x4004_093F VLTD
0x4004_0940 0x4004_FFFF Reserved
0x4005_0000 0x4005_023F VE
0x4005_0240 0x4005_03FF Reserved
0x4005_0400 0x4005_04FF PMD
0x4005_0500 0x4007_FFFF Reserved
0x4008_0000 Ox41FF_EFFF Hard fault
Ox41FF_F000 Ox41FF_FO3F FLASH
Ox41FF_F040 Ox41FF_FFFF Reserved

2022/06/01
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4. Reset operation

4.1 Initial state

The internal circuits, register settings and pin status are undefined right after the power-on. The state continues
until the RESET pin receives "Low" level signal after all the power supply voltage is applied.

4.2 Reset operation

TMPM370FYDFG/FYFG has Power-on reset circuit, power-on reset signal is generated when power supply is
turned on. When reset from external RESET pin, input reset signal to RESET pin at "Low" level for minimum dura-
tion of 1.2usec while power supply voltage is in the operating range.

4.3 After Reset

When the reset is released, the system control register and the internal 1/O register of the Cortex-M3 processor
core are initialized. Note that the PLL multiplication circuit stops after releasing the reset. Therefore, set CGOSCCR
register and CGPLLSEL register to use PLL multiplication circuit.

After the reset exception handling is executed, the program branches off to the interrupt service routine. The
address with which the interrupt service routine starts is stored in 0x0000_0004.

Note 1: It is possible to turn power on after RESET pin is set to "Low".
Note 2: The reset operation may alter the internal RAM state.

SPN 2022/06/01
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4.3 After Reset
TMPM370FYDFG/FYFG
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5. Clock / Mode Control

5.1 Features

The clock/mode control block enables to select clock gear, prescaler clock and warm-up of the PLL clock multipli-
cation circuit and oscillator.

There is also the low power consumption mode which can reduce power consumption by mode transitions.
This chapter describes how to control clock operating modes and mode transitions.

The clock/mode control block has the following functions:

Controls the system clock

Controls the prescaler clock

Controls the PLL multiplication circuit
Controls the warm-up timer

In addition to NORMAL mode, the TMPM370FYDFG/FYFG can operate in six types of low power mode to
reduce power consumption according to its usage conditions.

mo—_ A4 2022/06/01
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5.2 Registers

TMPM370FYDFG/FYFG

5.2 Registers

5.2.1 Register List

The following table shows the CG-related registers and addresses.

Base Address = 0x4004_0200

Register name Address (Base+)
System control register CGSYSCR 0x0000
Oscillation control register CGOSCCR 0x0004
Standby control register CGSTBYCR 0x0008
PLL selection register CGPLLSEL 0x000C
Reserved - 0x0010

2022/06/01
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5.2.2 CGSYSCR (System control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 1

15 14 13 12 11 10 9 8
bit symbol - - - FPSEL - PRCK
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - GEAR
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-18 - R Read as "0".
17-16 - R/W Write as "01".
15-13 - R Read as "0".
12 FPSEL R/W Selects fperiph source clock
0: fgear
1:fc
11 - R Read as "0".
10-8 PRCK[2:0] R/W Prescaler clock
000: fperiph
001: fperiph/2
010: fperiph/4
011: fperiph/8
100: fperiph/16
101: fperiph/32
110: Reserved
111: Reserved
Specifies the prescaler clock to peripheral I/O.
7-3 - R Read as "0".
2-0 GEAR[2:0] R/W High-speed clock (fc) gear
000: fc
001: Reserved
010: Reserved
011: Reserved
100: fc/2
101: fc/4
110: fc/8
111: fc/16
hom-nn 2022/06/01
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5.2 Registers

TMPM370FYDFG/FYFG
5.2.3 CGOSCCR (Oscillation control register)
31 | 30 | 29 | 28 | 27 26 25 24
bit symbol WUODR
After reset 1 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol WUODR - - - -
After reset 0 0 0 0 0 0 0 1
15 14 13 12 11 10 9 8
bit symbol - - - - - - - XEN1
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - WUPSEL1 PLLON WUEF WUEON
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-20 WUODR([11:0] R/W Specifies count time of the warm-up timer.
19-16 - R/W Write as "0y1110".
15-12 - R/W Write as "0".
11-10 - R Read as "0".
9 - R/W Write as "0".
8 XEN1 R/W High-speed oscillator (External)
0: Stop
1:Oscillation
Specifies operation of the high-speed oscillator (OSC).
7-4 - R/W Read as "0".
3 WUPSEL1 R/W Clock source for Warm-up timer
Write as "0".
2 PLLON R/W PLL operation
0: Stop
1: Oscillation
Specifies operation of the PLL.
It stops after reset.Setting the bit is required.
1 WUEF R Status of warm-up timer (WUP)
0: Warm-up completed.
1: Warm-up operation
Enable to monitor the status of the warm-up timer.
0 WUEON w Operation of warm-up timer
0: don't care
1: Starting warm-up
Enables to start the warm-up timer.
2022/06/01 hom-
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5.2.4 CGSTBYCR (Standby control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - DRVE
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - RXEN
After reset 0 0 0 0 0 0 0 1

7 6 5 4 3 2 1 0
bit symbol - - - - - STBY
After reset 0 0 0 0 0 0 1 1

Bit Bit Symbol Type Function
31-18 - R Read as "0".
17 - R/W Write as "0".
16 DRVE R/W Pin status in STOP mode
0: Inactive
1: Active
15-10 - R Read as "0".
9 - R/W Write as "0".
8 RXEN R/W High-speed oscillator operation after releasing the STOP mode.
Write as "1".
7-3 - R Read as "0".
2-0 STBY[2:0] R/W Low power consumption mode
000: Reserved
001: STOP
010: Reserved
011: IDLE
100: Reserved
101: Reserved
110: Reserved
111: Reserved
ho-- 2022/06/01
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5.2 Registers

TMPM370FYDFG/FYFG
5.2.5 CGPLLSEL (PLL Selection Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 1 0 1 0 0 0 0 1

7 6 5 4 3 2 1 0
bit symbol - - - - - - - PLLSEL
After reset 0 0 1 1 1 1 1 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-12 - R/W Write as "1010".
1 - R Read as "0".
10-1 - R/W Write as "00_1001_1111".
0 PLLSEL R/W Use of PLL
0: fosc use
1: PLL Use
Specifies use or disuse of the clock multiplied by the PLL.
"fosc" is automatically set after reset. Resetting is required when using the PLL.
2022/06/01 fo--nr
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5.3 Clock control

5.3.1 Clock Type

Each clock is defined as follows :

fosc : Clock input from external high-speed oscillator (X1 and X2)
foLL : Clock octupled by PLL

fc : Clock specified by CGPLLSEL<PLLSEL> (high-speed clock)
fgear : Clock specified by CGSYSCR<GEAR][2:0]>

fsys : The same clock as fgear (system clock)

fperiph : Clock specified by CGSYSCR<FPSEL>

¢TO : Clock specified by CGSYSCR<PRCK][2:0]> (Prescaler clock)

The high-speed clock fc and the prescaler clock ¢ TO are dividable as follows.

High-speed clock - fc, fc/2, fcl4, fcl8, fc/16
Prescaler clock : fperiph, fperiph/2, fperiph/4, fperiph/8, fperiph/16, fperiph/32

5.3.2 Initial Values after Reset

Reset operation initializes the clock configuration as follows.

High-speed oscillato (External) : Oscillating
PLL (Phase locked loop circuit) : Stop
High-speed clock gear : fc (no frequency dividing)

Reset operation causes all the clock configurations to be the same as fggc.

fc=fosc
fsys =fc (=fosc)
fperiph = fc (=fosc)

¢TO =foeriph (=fosc)

mos = 2022/06/01
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5.3 Clock control
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5.3.3 Clock system Diagram

Figure 5-1 shows the clock system diagram.

CGOSCCR<WUEON>
CGOSCCR<WUODRJ11:0]>

Warm-up timer -
AD conversion clock

>
>

A OFD monitoring clock
CGSYSCR<FPSEL>
fperiph
> (to Peripheral 1/0)
CGOSCCR<PLLON> 7
Stops after releasing reset fgear
A > fsvs > [AHB-Bus 1/0]
[ y CPU, ROM, RAM,
BOOT ROM
x1 O External 172 | 1/4 | 178 1116 [10-Bus 1/0]
X2 O_ oscillator fosc TMRB, WDT, VE, PMD,
CGSYSCR SIO, ADC, PORT, OFD,
<GEAR[2:0]> ENC, VLTD
CGOSCCR CGPLLSEL (0] CMP. AMP
<XEN1> <PLLSEL> i
Stops oscillation after reset
1/32 |[SysTick external refference clock]
I | ”| cpu

Y

ﬂ ¢TO

[Peripheral I/0 prescaler input]
TMRB, SIO

Y

fperiph _l 12 I 1/4 I 1/8 |1/16|1/32|

CGSYSCR
<PRCK[2:0]>

Figure 5-1 Clock Block Diagram

The input clocks selector shown with an arrow are set as default after reset.
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5.3.4 Clock Multiplication Circuit (PLL)

This circuit outputs the fp | clock that is octuple of the high-speed oscillator output clock (fosc.) As a result,
the input frequency to oscillator can be low, and the internal clock be made high-speed.

The PLL is disabled after reset. To enable the PLL, set "1" to the CGOSCCR<PLLON> bit and set "1" to the
CGPLLSEL<PLLSEL>. Then fp_ | clock output is octuple of the high-speed oscillator (fosc).

The PLL requires a certain amount of time to be stabilized, which should be secured using the warm-up
functionor other methods.

Note: It takes approximately 200us for the PLL to be stabilized.

5.3.4.1 The sequence of PLL setting

The following shows PLL setting sequence after reset.

Operation flow Notes

Initial value after reset Need stable high-speed oscillation and

power supply voltage.
CGOSCCR<PLLON>= “0” (PLL Stopped)
CGPLLSEL<PLLSEL>= “0” (fosc selected)
CGSYSCR<GEAR>= “1/1” (clock gear)

:

Enable PLL operation

CGOSCCR<PLLON>= “1” (PLL active)

:

PLL operation selected

It takes approximately 200us
for the PLL to be stabilized.

CGPLLSEL<PLLSEL>= “1” (PLL input)

:

It is possible to use the clock mulitpied .

Figure 5-2 PLL setting sequence after reset

Note: When you stop PLL, please check that it is the register CGPLLSEL<PLLSEL> = "0" after setting up the
CGPLLSEL<PLLSEL> ="0". Then, please set up CGOSCCR<PLLON> ="0" (PLL stoped).

mo- A 2022/06/01
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5.3 Clock control
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5.3.5 Warm-up function

The warm-up function secures the stability time for the oscillator and the PLL with the warm-up timer. The
warm-up function is used when returning from STOP mode. For detail function, describes in "'5.6.6 Warm-up".

Note: Do not shift to STOP mode, during operating warm-up timer.

In this case, an interrupt for returning from the low power consumption mode triggers the automatic timer
count. After the specified time is reached, the system clock is output and the CPU starts operation.

In STOP modes, the PLL is disabled. When returning from these modes, configure the warm-up time in con-
sideration of the stability time of the PLL and the internal oscillator.

How to configure the warm-up function.

1. Specify the count up clock

Specify the count up clock for the warm-up counter in the CGOSCCR<WUPSEL1> and
<WUPSEL2> bit. ( Write "0" to <WUPSEL1> and write "0" or "1" to <WUPSEL2>. "0" specifies
internal oscillator and "1" specifies external oscillator.)

2. Specify the warm-up counter value
The warm-up time can be selected by setting the CGOSCCR<WUODR[11:0]>.

The following shows the warm-up setting and example.

Setting value of warm-up time

Warm-up cycles =
Input cycle by frequency(s)

<example 1>Setting 5 ms of warm-up time with 8MHz oscillator

Setting value of warm-up time 5ms
= = 40,000cycles = 0x9C40
Input cycle by frequency(s) 1/8MHz

Drop the last 4 bits, set 0x9C4 into the CGOSCCR<WUODR[11:0]>.

3. Confirm the start and completion of warm-up

The CGOSCCR<WUEON><WUEF> is used to confirm the start and completion of warm-up
through software (instruction).

Note: The warm-up timer operates according to the oscillation clock, and it may contain errors if there is any fluctuation in the
oscillation frequency. Therefore, the warm-up time should be taken as approximate time.

2022/06/01 mo- A
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The following shows the warm-up setting.

<example> Securing the stability time for the PLL (fc = fosc1)

CGOSCCR<WUPSEL1> ="0" : Write "0" to CGOSCCR<WUPSEL1>

CGOSCCR<WUODRJ11:0]> = "0x9C4" : Warm-up time setting

CGOSCCR<WUEON>="1" : Enable warm-up counting (WUP)

Read CGOSCCR<WUEF> : Wait until the state becomes "0" (warm-up is finished)
ho=-nt 2022/06/01
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5.3 Clock control
TMPM370FYDFG/FYFG

5.3.6 System Clock

The TMPM370FYDFG/FYFG offers high-speed clock as system clock. The high-speed clock is dividable.

* Input frequency from X1 and X2 : 8 MHz to 10MHz
e Clock gear : 1/1, 1/2, 1/4, 1/8, 1/16 (after reset : 1/1)

Table 5-1 Range of high-speed frequency (unit : MHz)

After reset Clock gear (CG) : PLL =ON Clock gear (CG) : PLL = OFF
Input freg. Min. ofper— ng. ?per— (PLL =
ating freq. | atingfreq. | OFFCG=| 11 | 12 | wa | ws | w6 | w1 | w2 | wa | ws | wie
1/1)
8 8 64 32 16 8 4 8 4 2 1
oscC
10 1 80 10 80 40 20 10 5 10 5 25 1.25 -

Note 1: PLL=ON/OFF setting: available in CGOSCCR<PLLON>.

Note 2: Switching of clock gear is executed when a value is written to the CGSYSCR<GEAR([2:0]> register. The
actual switching takes place after a slight delay.

Note 3: ."-" : Reserved
Note 4: Do not use 1/16 when "PLL =OFF" is used.
Note 5: Do not use 1/16 when SysTick is used.

2022/06/01 mo_ An
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5.3.7 Prescaler Clock Control

Each peripheral function has a prescaler for dividing a clock. As the clock $TO to be input to each prescaler,
the "fperiph" clock specified in the CGSYSCR<FPSEL> can be divided according to the setting in the CGSY-
SCR<PRCK]2:0]>. After the controller is reset, fperiph/1 is selected as ¢TO.

Note: To use the clock gear, ensure that you make the time setting such that prescaler output $Tn from each periph-
eral function is slower than fsys (¢Tn < fsys). Do not switch the clock gear while the timer counter or other
peripheral function is operating.

mo_ An 2022/06/01
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5.4 Modes and Mode Transitions

5.4.1 Mode Transitions

The NORMAL mode use the high-speed clock for the system clock .

The IDLE and STOP modes can be used as the low power consumption mode that enables to reduce power
consumption by halting processor core operation.

Figure 5-3 shows mode transition diagram.

For a detail of sleep-on-exit, refer to "Cortex-M3 Technical Reference Manual".

Reset

Reset has been performed.

Interrupt Y Interrupt
(Note) (Note)
IDLE mode > ~€
(Stops CPU) NORMAL mode HSEOP”'“F’de.t
(Selectable 10 Operation) | - o | (Halts all circuit)
Instruction/ Instruction/
sleep on exit sleep on exit

Figure 5-3 Mode Transition Diagram

Note: The warm-up is needed. The warm-up time must be set in NORMAL mode before changing to STOP mode.
Regarding warm-up time, refer to "5.6.6 Warm-up".

2022/06/01 mos A
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5.5 Operation Mode

As an operation mode, NORMAL is available. The features of NORMAL mode are described in the following sec-
tion.

5.5.1 NORMAL mode

This mode is to operate the CPU core and the peripheral hardware by using the high-speed clock.
It is shifted to the NORMAL mode after reset.

mo_ Ar 2022/06/01
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5.6 Low Power Consumption Modes

The TMPM370FYDFG/FYFG has two low power consumption modes: IDLE and STOP. To shift to the low
power consumption mode, specify the mode in the system control register CGSTBYCR<STBY[2:0]> and execute
the WFI (Wait For Interrupt) instruction.In this case, execute reset or generate the interrupt to release the mode.
Releasing by the interrupt requires settings in advance. See the chapter "Exceptions" for details.

Note 1: The TMPM370FYDFG/FYFG does not offer any event for releasing the low power consumption mode. Transition
to the low power consumption mode by executing the WFE (Wait For Event) instruction is prohibited.

Note 2: The TMPM370FYDFG/FYFG does not support the low power consumption mode configured with the SLEEP-
DEEP bit in the Cortex-M3 core. Setting the <SLEEPDEEP> bit of the system control register is prohibited.

The features of each mode are described as follows.

5.6.1 IDLE Mode

Only the CPU is stopped in this mode. Each peripheral function has one bit in its control register for enabling
or disabling operation in the IDLE mode. When the IDLE mode is entered, peripheral functions for which
operation in the IDLE mode is disabled stop operation and hold the state at that time.

The following peripheral functions can be enabled or disabled in the IDLE mode. For setting details, see the
chapter on each peripheral function.

16-bit timer / event counter (TMRB)
Serial channel (SIO/UART)
Watchdog timer (WDT)

Vector Engine (VE)

Note:WDT should be stopped before entering IDLE mode.

2022/06/01 PN
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5.6.2 STOP mode

All the internal circuits including the internal oscillator are brought to a stop in the STOP mode.

By releasing the STOP mode, the device returns to the preceding mode of the STOP mode and starts opera-

tion.

The STOP mode enables to select the pin status by setting the CGSTBYCR<DRVE>. Table 5-2 shows the

pin status in the STOP mode.

Table 5-2 Pin States in the STOP mode

purpose ports.

Pin name 110 <DRVE>=0 <DRVE>=1
X1 Input only x
X2 Output "High" level output
only
Not __
RESET, MODE Input only o
port
T™MS
ek Input
TDI P 0
TRST
Enabled when data is valid.
TDO Output
Lipu Disabled when data is invalid.
SWCLK Input o
Input o
SWDIO Output Enabled when data is valid.
P Disabled when data is invalid.
TRACECLK
Port TRACEDATAO Outout
TRACEDATAL P ©
SWv
uoo0,1
V00,1
WO00,1 Enabled when data is valid.
Output . . .
X00,1 Disabled when data is invalid.
YOO0,1
Z00,1
INTO, INT1, INT2
INT3, INT4, INT5
INT6, INT7, INT8 Inout
INT9, INTA, INTB P 0
INTC, INTD, INTE
INTF
Other function pins other Input x o
than the above or the ports
that are used as general Output % o

o : Input or output enabled.
x @ Input or output disabled.

[ WSS L 4
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5.6.3 Low power Consumption Mode Setting

The low power consumption mode is specified by the setting of the standby control register CGST-
BYCR<STBY[2:0]>.

Table 5-3 shows the mode setting in the <STBY[2:0]>.

Table 5-3 Low power consumption mode setting

Mode CGSTBYCR
<STBY[2:0]>

STOP 001

IDLE 011

Note: Do not set any value other than those shown above in <STBY[2:0]>.
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5.6.4 Operational Status in Each Mode

Table 5-4 shows the operational status in each mode.

For I/O port, "o" and "x" indicate that input/output is enabled and disabled respectively. For other functions,
"o" and "x" indicate that clock is supplied and is not supplied respectively.

Table 5-4 Operational Status in Each Mode

Block NORMAL IDLE STOP
Processor core o x x
1/0 port o o * (Notel)
PMD o o X
ENC o o X
OFD o o X
ADC o o X
VE o X
SIO o x
ON/OFF
SBI o selectable for X
each module

TMRB o x
WDT o x
AMP/CMP o o o (Note2)
VLTD o o o (Note2)
POR o o o (Note2)
CG o o X
PLL o o x
High-speed oscilla-

o o X
tor (fc)

o : Operating

x : Stopped

Note 1: It depends on CGSTBYCR<DRVE>.
Note 2: The blocks are not stopped even though the clock is halted.

5.6.5 Releasing the Low Power Consumption Mode

The low power consumption mode can be released by an interrupt request, Non-Maskable Interrupt (NMI) or
reset. The release source that can be used is determined by the low power consumption mode selected.

Details are shown in Table 5-5.
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Table 5-5 Release Source in Each Mode
Low power consumption mode (prog;ifable) STOP
INTO to F (Notel) o o
INTRXO to 3, INTTXO to 3 o x
INTVCNA, INTVCNB o x
INTEMGO to 1 o x
INTOVVO to 1 o x
INTADAPDA, INTADBPDA, . .
INTADAPDB, INTADBPDB
Release Interrupt INTTBOO, 10, 20, 30, 40, 50, 60, 70 o N
source INTTBO1, 11, 21, 31, 41, 51, 61, 71
INTPMDO, 1 o x
INTCAPOO, 10, 20, 30, 40, 50, 60, 70
INTCAPOL, 11, 21, 31, 41, 51, 61, 71 ° x
INTADACPA, INTADBCPA,
INTADACPB, INTADBCPB ° 8
INTADASFT, INTADBSFT o x
INTADATMR, INTADBTMR o x
INTENCO, INTENC1 o x
SysTick o x
NMI (INTWDT) o x
RESET (RESET pin) o o

o: Starts the interrupt handling after the mode is released. (The reset initializes the LSI)
x: Unavailable

Note 1: To release the low power consumption mode by using the level mode interrupt, keep the level until the inter-
rupt handling is started. Changing the level before then will prevent the interrupt handling from starting
properly.

Note 2: For shifting to the low power consumption mode, set the CPU to prohibit all the interrupts other than the
release source. If not, releasing may be executed by an unspecified for wake up.

Note 3: Refer to "5.6.6 Warm-up" about warm-up time.

Release by interrupt request

To release the low power consumption mode by an interrupt, the CPU must be set in advance to
detect the interrupt. In addition to the setting in the CPU, the clock generator must be set to detect the
interrupt to be used to release the STOP modes.

Release by Non-Maskable Interrupt (NMI)

There is a watchdog timer interrupt (INTWDT) as a non-maskable interrupt source. INTWDT can
only be used in the IDLE mode.

Release by reset

Any low power consumption mode can be released by reset from the RESET pin. After that, the
mode switches to the NORMAL mode and all the registers are initialized as is the case with normal
reset.

Release by SysTick interrupt
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SysTick interrupt can only be used in IDLE mode.

Refer to "Interrupts" for detail.
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5.6.6 Warm-up

Mode transition may require the warm-up so that the internal oscillator provides stable oscillation.

In the mode transition from STOP to the NORMAL, the warm-up counter is activated automatically. And
then the system clock output is started after the elapse of configured warm-up time. It is necessary to set a
oscillator to be used for warm-up in the CGOSCCR<WUPSEL1>(Notel) and to set a warm-up time in the
CGOSCCR<WUODR> before executing the instruction to enter the STOP mode.

Note 1: Always set CGOSCCR<WUPSEL1> to "0".

Note 2: In STOP modes, the PLL is disabled. When returning from these mode, configure the warm-up time in con-
sideration of the stability time of the PLL and the internal oscillator. It takes approximately 200us for the PLL
to be stabilized.

Note 3: Do not write "1" to CGOSCCR<WUEON?> bit, at the setting of returning from low consumption mode with
automatic warming-up.

Table 5-6 shows whether the warm-up setting of each mode transition is required or not.

Table 5-6 Warm-up setting in mode transition

Mode transition Warm-up setting
NORMAL — IDLE Not required
NORMAL — STOP Not required
IDLE - NORMAL Not required
STOP —» NORMAL Auto-warm-up
2022/06/01 Do an
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5.6.7 Clock Operation in Mode Transition

The clock operation in mode transition are described Chapter 5.6.7.1.

5.6.7.1 Transition of operation modes : NORMAL — STOP - NORMAL

Mode

fosc

Warm-up

fsys
(System clock)

When returning to the NORMAL mode from the STOP mode, the warm-up is activated automatically. It

is necessary to set the warm-up time before entering the STOP mode.

Returning to the NORMAL mode by reset does not induce the automatic warm-up. Keep the reset sig-
nal asserted until the oscillator operation becomes stable.

WFI| execute/

sleep on exit

Release event occurs

((

NORMAL X

s i STOP

))
((

X NORMAL

Eplinlin

LM

)T H

))

((

N

))

System clock stops

Warm-up starts

IG
)

High-speed clock starts oscillating

[ [

Warm-up completes.
System clock starts.
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6. Exceptions

This chapter describes features, types and handling of exceptions.

Exceptions have close relation to the CPU core. Refer to "Cortex-M3 Technical Reference Manual™ if needed.

6.1 Overview

Exceptions have close relation to the CPU core. Refer to "Cortex-M3 Technical Reference Manual™ if needed.

There are two types of exceptions: those that are generated when some error condition occurs or when an instruc-
tion to generate an exception is executed; and those that are generated by hardware, such as an interrupt request sig-
nal from an external pin or peripheral function.

All exceptions are handled by the Nested Vectored Interrupt Controller (NVIC) in the CPU according to the
respective priority levels. When an exception occurs, the CPU stores the current state to the stack and branches to the
corresponding interrupt service routine (ISR). Upon completion of the ISR, the information stored to the stack is
automatically restored.

6.1.1 Exception types

The following types of exceptions exist in the Cortex-M3.

For detailed descriptions on each exception, refer to "Cortex-M3 Technical Reference Manual".

* Reset

» Non-Maskable Interrupt (NMI)
» Hard Fault

* Memory Management

* Bus Fault

 Usage Fault

» SVCall (Supervisor Call)
» Debug Monitor

* PendSV

 SysTick

 External Interrupt
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6.1.2 Handling Flowchart

The following shows how an exception/interrupt is handled. In the following descriptions, @
indicates hardware handling. : indicates software handling.

Each step is described later in this chapter.

Processing Description See

|| Detection by CG/CPU ” The CG/CPU detects the exception request. Section 6.1.2.1
|| Handling by CPU ” The CPU handles the exception request.

@ Section 6.1.2.2
|| Branch to ISR ” The CPU branches to the corresponding interrupt service routine (ISR).
| Execution of ISR | Necessary processing is executed. | Section 6.1.2.4 |
| Return from exception | The CPU branches to another ISR or returns to the previous program. | Section 6.1.2.4 |

2022/06/01 Dom-

Downloaded From | Oneyac.com


https://www.oneyac.com

TOSH I BA TMPM370FYDFG/FYFG

6.1.2.1 Exception Request and Detection

(1) Exception occurrence
Exception sources include instruction execution by the CPU, memory accesses, and interrupt
requests from external interrupt pins or peripheral functions.

An exception occurs when the CPU executes an instruction that causes an exception or when an
error condition occurs during instruction execution.

An exception also occurs by an instruction fetch from the Execute Never (XN) region or an access
violation to the Fault region.

An interrupt request is generated from an external interrupt pin or peripheral function.For inter-
rupts that are used for releasing a standby mode, relevant settings must be made in the clock genera-
tor. For details, refer to 6.5 Interrupts".

(2) Exception detection

If multiple exceptions occur simultaneously, the CPU takes the exception with the highest priority.

Table 6-1 shows the priority of exceptions. "Configurable” means that you can assign a priority
level to that exception. Memory Management, Bus Fault and Usage Fault exceptions can be enabled
or disabled. If a disabled exception occurs, it is handled as Hard Fault.

Table 6-1 Exception Types and Priority

No. Exception type Priority Description
1 Reset -3 (highest) Reset pin, WDT, POR, VLTD, OFD or SYSRETREQ
2 Non-Maskable Interrupt | -2 WDT
Fault that cannot activate because a higher-priority fault is being han-
3 Hard Fault -1 -
dled or it is disabled
) Exception from the Memory Protection Unit (MPU) (Note 1
4 Memory Management Configurable s ) 4 ( ) ( )
Instruction fetch from the Execute Never (XN) region
5 Bus Fault Configurable Access violation to the Hard Fault region of the memory map
) Undefined instruction execution or other faults related to instruction
6 Usage Fault Configurable )
execution
7~10 Reserved -
11 SVCall Configurable System service call with SVC instruction
12 Debug Monitor Configurable Debug monitor when the CPU is not faulting
13 Reserved -
14 PendSV Configurable Pendable system service request
15 SysTick Configurable Notification from system timer
16~ External interrupt Configurable External interrupt pin or peripheral function (Note2)

Note 1: This product does not contain the MPU.

Note 2: External interrupts have different sources and numbers in each product. For details,
see"6.5.1.5 List of Interrupt Sources".
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3)

Priority setting

* Priority level

The external interrupt priority is set to the interrupt priority register and other exceptions
are set to <PRI_n> bit in the system handler priority register.

The configuration <PRI_n> can be changed, and the number of bits required for setting the
priority varies from 3 bits to 8 bits depending on products. Thus, the range of priority values
you can specify is different depending on products.

In the case of 8-bit configuration, the priority can be configured in the range from 0 to 255.
The highest priority is "0". If multiple elements with the same priority exist, the smaller the
number, the higher the priority becomes.

Note: <PRI_n> bit is defined as a 3-bit configuration with this product.

* Priority grouping

The priority group can be split into groups. By setting the <PRIGROUP> of the application
interrupt and reset control register, <PRI_n> can be divided into the pre-emption priority and
the sub priority.

A priority is compared with the pre-emption priority. If the priority is the same as the pre-
emption priority, then it is compared with the sub priority. If the sub priority is the same as
the priority, the smaller the exception number, the higher the priority.

The Table 6-2 shows the priority group setting. The pre-emption priority and the sub prior-
ity in the table are the number in the case that <PRI_n> is defined as an 8-bit configuration.

Table 6-2 Priority grouping setting

<PRI_n[7:0]> N £
<PRIGROUP[2:0]> umber o Number of
setting Pre-emption Subpriority pre-emption subpriorities
field field priorities
000 [7:1] 0] 128 2
001 [7:2] [1:0] 64 4
010 [7:3] [2:0] 32 8
011 [7:4] [3:0] 16 16
100 [7:5] [4:0] 8 32
101 [7:6] [5:0] 4 64
110 7 [6:0] 2 128
111 None [7:0] 1 256

Note: If the configuration of <PRI_n> is less than 8 bits, the lower bit is "0". For the example, in

the case of 3-bit configuration, the priority is set as <PRI_n[7:5]> and <PRI_n[4:0]> is
"00000".

2022/06/01
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6.1.2.2 Exception Handling and Branch to the Interrupt Service Routine (Pre-emption)

When an exception occurs, the CPU suspends the currently executing process and branches to the inter-
rupt service routine. This is called "pre-emption".

(1) Stacking

When the CPU detects an exception, it pushes the contents of the following eight registers to the
stack in the following order :

» Program Counter (PC)

« Program Status Register (xPSR)
e rOtor3

* 112

 Link Register (LR)

The SP is decremented by eight words by the completion of the stack push.The following shows
the state of the stack after the register contents have been pushed.

Old SP — <previous>
XPSR
PC
LR
r12
r3
r2
rl
SP —» r0

(2) fetching an ISR

The CPU enables instruction to fetch the interrupt processing with data store to the register.

Prepare a vector table containing the top addresses of ISRs for each exception.After reset, the vec-
tor table is located at address 0x0000_0000 in the Code area.By setting the Vector Table Offset Reg-
ister, you can place the vector table at any address in the Code or SRAM space.

The vector table should also contain the initial value of the main stack.

(3) Late-arriving
If the CPU detects a higher priority exception before executing the ISR for a previous exception,
the CPU handles the higher priority exception first. This is called "late-arriving".

A late-arriving exception causes the CPU to fetch a new vector address for branching to the corre-
sponding ISR, but the CPU does not newly push the register contents to the stack.
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(4) Vector table

The vector table is configured as shown below.

You must always set the first four words (stack top address, reset ISR address, NMI ISR address,

and Hard Fault ISR address). Set ISR addresses for other exceptions if necessary.

Offset Exception Contents Setting
0x00 Reset Initial value of the main stack Required
0x04 Reset ISR address Required
0x08 Non-Maskable Interrupt | ISR address Required
0x0C Hard Fault ISR address Required
0x10 Memory Management ISR address Optional
0x14 Bus Fault ISR address Optional
0x18 Usage Fault ISR address Optional
0x1C to 0x28 Reserved
0x2C Svcall ISR address Optional
0x30 Debug Monitor ISR address Optional
0x34 Reserved
0x38 PendSV ISR address Optional
0x3C SysTick ISR address Optional
0x40 External Interrupt ISR address Optional

6.1.2.3 Executing an ISR

An ISR performs necessary processing for the corresponding exception. ISRs must be prepared by the
user.

An ISR may need to include code for clearing the interrupt request so that the same interrupt will not
occur again upon return to normal program execution.

For details about interrupt handling, see "6.5 Interrupts".

If a higher priority exception occurs during ISR execution for the current exception, the CPU abandons
the currently executing ISR and services the newly detected exception.

[ WSS
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6.1.2.4 Exception exit

(1) Execution after returning from an ISR

When returning from an ISR, the CPU takes one of the following actions :

* Tail-chaining

If a pending exception exists and there are no stacked exceptions or the pending exception
has higher priority than all stacked exceptions, the CPU returns to the ISR of the pending
exception.

In this case, the CPU skips the pop of eight registers and push of eight registers when exit-
ing one ISR and entering another. This is called "tail-chaining".

 Returning to the last stacked ISR

If there are no pending exceptions or if the highest priority stacked exception is of higher
priority than the highest priority pending exception, the CPU returns to the last stacked ISR.

* Returning to the previous program

If there are no pending or stacked exceptions, the CPU returns to the previous program.

(2) Exception exit sequence

When returning from an ISR, the CPU performs the following operations :

 Pop eight registers
Pops the eight registers (PC, xPSR, r0 to r3, r12 and LR) from the stack and adjust the SP.
« Load current active interrupt number

Loads the current active interrupt number from the stacked xPSR. The CPU uses this to
track which interrupt to return to.
 Select SP

If returning to an exception (Handler Mode), SP is SP_main. If returning to Thread Mode,
SP can be SP_main or SP_process.
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6.2 Reset Exceptions

Reset exceptions are generated from the following six sources.
Use the Reset Flag (CGRSTFLG) Register of the Clock Generator to identify the source of a reset.

« External reset pin

A reset exception occurs when an external reset pin changes from "Low" to "High".

* Reset exception by POR

Please refer the chapter "POR Power on Reset circuit" for detail.

» Reset exception by VLTD
Please refer the chapter "VLTD Voltage Detection Circuit” for detail.

* Reset exception by OFD

Please refer the chapter "OFD Oscillation Frequency Detector" for detail.

« Reset exception by WDT
The watchdog timer (WDT) has a reset generating feature. For details, see the chapter on the WDT.

* Reset exception by SYSRESETREQ

A reset can be generated by setting the SYSRESETREQ bit in the NVIC's Application Interrupt and
Reset Control Register.

6.3 Non-Maskable Interrupts (NMI)

The watchdog timer (WDT) has a non-maskable interrupt generating feature. For details, see the chapter on the
WDT.

Use the NMI Flag (CGNMIFLG) Register of the clock generator to identify the source of a non-maskable inter-
rupt.

6.4 SysTick

SysTick provides interrupt features using the CPU's system timer.

When you set a value in the SysTick Reload Value Register and enable the SysTick features in the SysTick Control
and Status Register, the counter loads with the value set in the Reload Value Register and begins counting
down.When the counter reaches "0", a SysTick exception occurs.You may be pending exceptions and use a flag to
know when the timer reaches "0".

The SysTick Calibration Value Register holds a reload value for counting 10 ms with the system timer. The count
clock frequency varies with each product, and so the value set in the SysTick Calibration Value Register also varies
with each product.

Note: In this product, the system timer counts based on a clock obtained by dividing the clock input from the X1 pin by 32.
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6.5 Interrupts

This chapter describes routes, sources and required settings of interrupts.
The CPU is notified of interrupt requests by the interrupt signal from each interrupt source.
It sets priority on interrupts and handles an interrupt request with the highest priority.

Interrupt requests for clearing a standby mode are notified to the CPU via the clock generator. Therefore, appropri-
ate settings must be made in the clock generator.

6.5.1 Interrupt Sources

6.5.1.1 Interrupt route

Figure 6-1 shows an interrupt request route.

The interrupts issued by the peripheral function that is not used to release standby are directly input to
the CPU (routel).

The peripheral function interrupts used to release standby (route 2) and interrupts from the external
interrupt pin (route 3) are input to the clock generator and are input to the CPU through the logic for
releasing standby (route 4 and 5).

If interrupts from the external interrupt pins are not used to release standby, they are directly input to the
CPU, not through the logic for standby release (route 6).

Peripheral
function
Interrupt request @D
® | cpPU
<INTXEN> @
© ¥
>0
External ©), @
interrupt L1 Port > Exiting [>L
pin standby
> mode
@
Clock generator
Peripheral
function

Figure 6-1 Interrupt Route

6.5.1.2 Generation

An interrupt request is generated from an external pin or peripheral function assigned as an interrupt
source or by setting the NVIC's Interrupt Set-Pending Register.
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* From external pin

Set the port control register so that the external pin can perform as an interrupt function pin.
« From peripheral function

Set the peripheral function to make it possible to output interrupt requests.

See the chapter of each peripheral function for details.
» By setting Interrupt Set-Pending Register (forced pending)

An interrupt request can be generated by setting the relevant bit of the Interrupt Set-Pending
Register.

6.5.1.3 Transmission

An interrupt signal from an external pin or peripheral function is directly sent to the CPU unless it is
used to exit a standby mode.

Interrupt requests from interrupt sources that can be used for clearing a standby mode are transmitted to
the CPU via the clock generator. For these interrupt sources, appropriate settings must be made in the
clock generator in advance. External interrupt sources not used for exiting a standby mode can be used
without setting the clock generator.

6.5.1.4 Precautions when using external interrupt pins

If you use external interrupts, be aware the followings not to generate unexpected interrupts.

If input disabled (PXIE<PxmIE>="0"), inputs from external interrupt pins are "High". Also, if external
interrupts are not used as a trigger to release standby (route 6 of Figure 6-1), input signals from the exter-
nal interrupt pins are directly sent to the CPU. Since the CPU recognizes "High" input as an interrupt,
interrupts occur if corresponding interrupts are enabled by the CPU as inputs are being disabled.

To use the external interrupt without setting it as a standby trigger, set the interrupt pin input as "Low"
and enable it. Then, enable interrupts on the CPU.
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6.5.1.5 List of Interrupt Sources

Table 6-3 shows the list of interrupt sources.

Table 6-3 List of Interrupt Sources

No. Interrupt Source ac'Five level CG interrupt_mode
(Clearing standby) control register
0 INTO Interrupt Pin
1 INT1 Interrupt Pin High/Low CGIMCGA
2 INT2 Interrupt Pin Edge/Level Selectable
3 INT3 Interrupt Pin
4 INT4 Interrupt Pin High/Low CIMCGE
5 INTS Interrupt Pin Edge/Level Selectable
6 INTRXO0 Serial reception (channelO)
7 INTTXO Serial transmit (channel0)
8 INTRX1 Serial reception (channell)
9 INTTX1 Serial transmit (channell)
10 | INTVCNA Vector Engine interrupt A
11 | INTVCNB Vector Engine interrupt B
12 | INTEMGO PMDO EMG interrupt
13 INTEMG1 PMD1 EMG interrupt
14 | INTOVVO PMDO OVV interrupt
15 | INTOVV1 PMD1 OVV interrupt
16 | INTADAPDA ADCA conversion triggered by PMDO is finished
17 | INTADBPDA ADCB conversion triggered by PMDO is finished
18 | INTADAPDB ADCA conversion triggered by PMD1 is finished
19 | INTADBPDB ADCB conversion triggered by PMD1 is finished
20 | INTTBOO 16bit TMRBO compare match detection 0/ Over flow
21 | INTTBO1 16bit TMRBO compare match detection 1
22 | INTTB10 16bit TMRB1 compare match detection 0/ Over flow
23 | INTTB11 16bit TMRB1 compare match detection 1
24 | INTTB40 16bit TMRB4 compare match detection 0/ Over flow
25 | INTTB41 16bit TMRB4 compare match detection 1
26 | INTTB50 16bit TMRB5 compare match detection 0/ Over flow
27 | INTTB51 16bit TMRB5 compare match detection 1
28 INTPMDO PMDO PWM interrupt
29 | INTPMD1 PMD1 PWM interrupt
30 | INTCAPOO 16bit TMRBO input capture 0
31 INTCAPO1 16bit TMRBO input capture 1
32 | INTCAP10 16bit TMRBL1 input capture 0
33 | INTCAP11 16bit TMRBL1 input capture 1
34 | INTCAP40 16bit TMRB4 input capture 0
35 | INTCAP41 16bit TMRB4 input capture 1
36 | INTCAP50 16bit TMRBS5 input capture 0
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Table 6-3 List of Interrupt Sources

No. Interrupt Source act'ive level CG interrupt'mode
(Clearing standby) control register
37 | INTCAP51 16bit TMRBS input capture 1
38 | INT6 Interrupt Pin High/Low CIMCGE
39 | INT7 Interrupt Pin Edge/Level Selectable
40 | INTRX2 Serial reception (channel2)
41 | INTTX2 Serial transmit (channel2)
42 | INTADACPA ADCA conversion monitoring function interrupt A
43 | INTADBCPA ADCB conversion monitoring function interrupt A
44 | INTADACPB ADCA conversion monitoring function interrupt B
45 | INTADBCPB ADCB conversion monitoring function interrupt B
46 | INTTB20 16bit TMRB2 compare match detection 0/ Over flow
47 | INTTB21 16bit TMRB2 compare match detection 1
48 | INTTB30 16bit TMRB3 compare match detection 0/ Over flow
49 | INTTB31 16bit TMRB3 compare match detection 1
50 | INTCAP20 16bit TMRB2 input capture O
51 | INTCAP21 16bit TMRB2 input capture 1
52 INTCAP30 16bit TMRB3 input capture 0
53 | INTCAP31 16bit TMRB3 input capture 1
54 | INTADASET ;’-;I;;unit A conversion started by software is fin-
55 | INTADBSET gl;);unit B conversion started by software is fin-
56 | INTADATMR ADC unit A conversion triggered by timer is finished
57 | INTADBTMR ADC unit B conversion triggered by timer is finished
58 | INT8 Interrupt Pin
59 | INT9 Interrupt Pin High/Low COIMEGE
60 | INTA Interrupt Pin Edge/Level Selectable
61 | INTB Interrupt Pin
62 | INTENCO Encoder inputO interrupt
63 | INTENC1 Encoder inputl interrupt
64 | INTRX3 Serial reception (channel3)
65 | INTTX3 Serial transmit (channel3)
66 | INTTB60O 16bit TMRB6 compare match detection 0/ Over flow
67 | INTTB61 16bit TMRB6 compare match detection 1
68 | INTTB70 16bit TMRB7 compare match detection 0/ Over flow
69 | INTTB71 16bit TMRB7 compare match detection 1
70 | INTCAP60 16bit TMRB6 input capture 0
71 INTCAP61 16bit TMRB6 input capture 1
72 | INTCAP70 16bit TMRB7 input capture 0
73 | INTCAP71 16bit TMRB7 input capture 1
74 | INTC Interrupt Pin
75 | INTD Interrupt Pin High/Low
CGIMCGD
76 | INTE Interrupt Pin Edge/Level Selectable
77 | INTF Interrupt Pin
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6.5.1.6 Active level

The active level indicates which change in signal of an interrupt source triggers an interrupt. The CPU
recognizes interrupt signals in "High" level as interrupt. Interrupt signals directly sent from peripheral
functions to the CPU are configured to output "High" to indicate an interrupt request.

Active level is set to the clock generator for interrupts which can be a trigger to release standby. Inter-
rupt requests from peripheral functions are set as rising-edge or falling-edge triggered. Interrupt requests
from interrupt pins can be set as level-sensitive ("High" or "Low") or edge-triggered (rising or falling).

If an interrupt source is used for clearing a standby mode, setting the relevant clock generator register is
also required. Enable the CGIMCGX<INTXEN> bit and specify the active level in the CGIM-
CGx<EMCGx> bits. You must set the active level for interrupt requests from each peripheral function as
shown in Table 6-3

An interrupt request detected by the clock generator is notified to the CPU with a signal in "High" level.

noms 2022/06/01
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6.5.2 Interrupt Handling

6.5.2.1 Flowchart
The following shows how an interrupt is handled.

The following shows how an exception/interrupt is handled. In the following descriptions, @
indicates hardware handling. |:| indicates software handling.

2022/06/01
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Processing

Setting for detection

setting for sending
interrupt signal

{a

Interrupt generation ‘

Clearing
standby mode

CG detects interrupt
(clearing standby mode)

—

Not clearing
standby mode

1

CPU detects interrupt.

{a

CPU handles interrupt.

{

ISR execution

{d

Return to preceding
program

Details

Set the relevant NVIC registers for detecting interrupts.
Set the clock generator as well if each interrupt source is used to clear a standby
mode.
o Common setting
NVIC registers
o setting to clear standby mode
Clock generator

Execute an appropriate setting to send the interrupt signal depending on the
interrupt type.
o Setting for interrupt from external pin
Port
o Setting for interrupt from peripheral function
Peripheral function (See the chapter of each peripheral function for details.)

An interrupt request is generated.

Interrupt lines used for clearing a standby mode are connected to the CPU via
the clock generator.

The CPU detects the interrupt.

If multiple interrupt requests occur simultaneously, the interrupt request with the
highest priority is detected according to the priority order.

The CPU handles the interrupt.

The CPU pushes register contents to the stack before entering the ISR.

Program for the ISR.
Clear the interrupt source if needed.

Configure to return to the preceding program of the ISR.

See

"6.5.2.2 Preparation”

"6.5.2.3 Detection by
Clock Generator"

"6.5.2.4 Detection by
CPU"

"6.5.2.5 CPU process-
ing"

"6.5.2.6 Interrupt Service

Routine (ISR)"
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6.5.2.2 Preparation

When preparing for an interrupt, you need to pay attention to the order of configuration to avoid any
unexpected interrupt on the way.

Initiating an interrupt or changing its configuration must be implemented in the following order basi-
cally. Disable the interrupt by the CPU. Configure from the farthest route from the CPU. Then enable the
interrupt by the CPU.

To configure the clock generator, you must follow the order indicated here not to cause any unexpected
interrupt. First, configure the precondition. Secondly, clear the data related to the interrupt in the clock
generator and then enable the interrupt.

The following sections are listed in the order of interrupt handling and describe how to configure them.

Disabling interrupt by CPU

CPU registers setting

Preconfiguration (1) (Interrupt from external pin)
Preconfiguration (2) (Interrupt from peripheral function)
Preconfiguration (3) (Interrupt Set-Pending Register)
Configuring the clock generator

Enabling interrupt by CPU

N o gk wDnh e

(1) Disabling interrupt by CPU

To make the CPU for not accepting any interrupt, write "1" to the corresponding bit of the PRI-
MASK Register. All interrupts and exceptions other than non-maskable interrupts and hard faults can
be masked.

Use "MSR" instruction to set this register.

Interrupt mask register

PRIMASK | « | "1"(Interrupt disabled)

Note 1: PRIMASK register cannot be modified by the user access level.
Note 2: If a fault causes when "1" is set to the PRIMASK register, it is treated as a hard fault.

(2) CPU registers setting

You can assign a priority level by writing to <PRI_n> field in an Interrupt Priority Register of the
NVIC register.

Each interrupt source is provided with eight bits for assigning a priority level from 0 to 255, but the
number of bits actually used varies with each product.Priority level 0 is the highest priority level.If
multiple sources have the same priority, the smallest-numbered interrupt source has the highest prior-

ity.
You can assign grouping priority by using the <PRIGROUP> in the Application Interrupt and
Reset Control Register.

2022/06/01
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NVIC register

<PRI_n> <« | "prioryty"

<PRIGROUP> <« | "group priority" (This is configurable if required.)

Note: "n" indicates the corresponding exceptions/interrupts.
This product uses three bits for assigning a priority level.

(3) Preconfiguration (1) (Interrupt from external pin)

Set "1" to the port function register of the corresponding pin. Setting PxFRn[m] allows the pin to
be used as the function pin. Setting PxXIE[m] allows the pin to be used as the input port.

Port register

PxFRn<PxmFn> <« | "1

PxIE<PxmIE> <« | "1

Note: x: port number / m: corresponding bit / n: function register number In modes other than STOP
mode, setting PxIE to enable input enables the corresponding interrupt input regardless of the
PxFR setting. Be careful not to enable interrupts that are not used. Also, be aware of the descrip-
tion of "6.5.1.4 Precautions when using external interrupt pins".

(4) Preconfiguration (2) (Interrupt from peripheral function)

The setting varies depending on the peripheral function to be used. See the chapter of each periph-
eral function for details.

(5) Preconfiguration (3) (Interrupt Set-Pending Register)

To generate an interrupt by using the Interrupt Set-Pending Register, set "1" to the corresponding
bit of this register.

NVIC register

Interrupt Set-Pending [m] | <« | "1

Note: m: corresponding bit

(6) Configuring the clock generator

For an interrupt source to be used for exiting a standby mode, you need to set the active level and

enable interrupts in the CGIMCG register of the clock generator. The CGIMCG register is capable of
configuring each source.

Before enabling an interrupt, clear the corresponding interrupt request already held. This can avoid
unexpected interrupt.To clear corresponding interrupt request, write a value corresponding to the

interrupt to be used to the CGICRCG register.See "6.6.3.5 CGICRCG (CG Interrupt Request Clear
Register)" for each value.

[ PSR ]
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Interrupt requests from external pins can be used without setting the clock generator if they are not
used for exiting a standby mode. However, an "High" pulse or "High"-level signal must be input so
that the CPU can detect it as an interrupt request. Also, be aware of the description of "6.5.1.4 Pre-
cautions when using external interrupt pins".

Clock generator register

CGIMCGn<EMCGm> « | active level
CGICRCG<ICRCG> <« | Value corresponding to the interrupt to be used
CGIMCGN<INTmMEN> <« | "1" (interrupt enabled)

Note: n: register number / m: number assigned to interrupt source

(7) Enabling interrupt by CPU

Enable the interrupt by the CPU as shown below.

Clear the suspended interrupt in the Interrupt Clear-Pending Register. Enable the intended interrupt
with the Interrupt Set-Enable Register. Each bit of the register is assigned to a single interrupt source.

Writing "1" to the corresponding bit of the Interrupt Clear-Pending Register clears the suspended
interrupt. Writing "1" to the corresponding bit of the Interrupt Set-Enable Register enables the
intended interrupt.

To generate interrupts in the Interrupt Set-Pending Register setting, factors to trigger interrupts are
lost if pending interrupts are cleared. Thus, this operation is not necessary.

At the end, PRIMASK register is zero cleared.

NVIC register

Interrupt Clear-Pending [m] « | M

Interrupt Set-Pending [m] « | "1"

Interrupt mask register

PRIMASK | - | "o

Note 1: m : corresponding bit
Note 2: PRIMASK register cannot be modified by the user access level.

6.5.2.3 Detection by Clock Generator

If an interrupt source is used for exiting a standby mode, an interrupt request is detected according to the
active level specified in the clock generator, and is notified to the CPU.

An edge-triggered interrupt request, once detected, is held in the clock generator. A level-sensitive
interrupt request must be held at the active level until it is detected, otherwise the interrupt request will
cease to exist when the signal level changes from active to inactive.

When the clock generator detects an interrupt request, it keeps sending the interrupt signal in "High"
level to the CPU until the interrupt request is cleared in the CG Interrupt Request Clear (CGICRCG) Reg-
ister. If a standby mode is exited without clearing the interrupt request, the same interrupt will be detected
again when normal operation is resumed. Be sure to clear each interrupt request in the ISR.

6.5.2.4 Detection by CPU

The CPU detects an interrupt request with the highest priority.

2022/06/01 PN
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6.5.2.5 CPU processing

On detecting an interrupt, the CPU pushes the contents of PC, PSR, r0-r3, r12 and LR to the stack then

enter the ISR.

6.5.2.6 Interrupt Service Routine (ISR)

An ISR requires specific programming according to the application to be used. This section describes

what is recommended at the service routine programming and how the source is cleared.

1)

Pushing during ISR

An ISR normally pushes register contents to the stack and handles an interrupt as required. The
Cortex-M3 core automatically pushes the contents of PC, PSR, r0-r3, r12 and LR to the stack. No
extra programming is required for them.

Push the contents of other registers if needed.

Interrupt requests with higher priority and exceptions such as NMI are accepted even when an ISR
is being executed. We recommend you to push the contents of general-purpose registers that might be
rewritten.

(2) Clearing an interrupt source

If an interrupt source is used for clearing a standby mode, each interrupt request must be cleared
with the CG Interrupt Request Clear (CGICRCG) Register.

If an interrupt source is set as level-sensitive, an interrupt request continues to exist until it is
cleared at its source. Therefore, the interrupt source must be cleared. Clearing the interrupt source
automatically clears the interrupt request signal from the clock generator.

If an interrupt is set as edge-sensitive, clear an interrupt request by setting the corresponding value
in the CGICRCG register. When an active edge occurs again, a new interrupt request will be
detected.

mo rn 2022/06/01
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6.6 Exception / Interrupt-Related Registers

The CPU's NVIC registers and clock generator registers described in this chapter are shown below with their
respective addresses.

6.6.1 Register List

NVIC registers Base Address = OxE000_E000

Register name Address
SysTick Control and Status Register 0x0010
SysTick Reload Value Register 0x0014
SysTick Current Value Register 0x0018
SysTick Calibration Value Register 0x001C
Interrupt Set-Enable Register 1 0x0100
Interrupt Set-Enable Register 2 0x0104
Interrupt Set-Enable Register 3 0x0108
Interrupt Clear-Enable Register 1 0x0180
Interrupt Clear-Enable Register 2 0x0184
Interrupt Clear-Enable Register 3 0x0188
Interrupt Set-Pending Register 1 0x0200
Interrupt Set-Pending Register 2 0x0204
Interrupt Set-Pending Register 3 0x0208
Interrupt Clear-Pending Register 1 0x0280
Interrupt Clear-Pending Register 2 0x0284
Interrupt Clear-Pending Register 3 0x0288
Interrupt Priority Register 0x0400 ~ 0x0460
Vector Table Offset Register 0x0D08
Application Interrupt and Reset Control Register 0x0D0OC
System Handler Priority Register 0x0D18, 0x0D1C, 0x0D20
System Handler Control and State Register 0x0D24

2022/06/01 Do

Downloaded From | Oneyac.com


https://www.oneyac.com

TOSHIBA

TMPM370FYDFG/FYFG

Clock generator register

Base Address = 0x4004_0200

Register name Address
CG Interrupt Request Clear Register CGICRCG 0x0014
NMI Flag Register CGNMIFLG 0x0018
Reset Flag Register CGRSTFLG 0x001C
CG Interrupt Mode Control Register A CGIMCGA 0x0020
CG Interrupt Mode Control Register B CGIMCGB 0x0024
CG Interrupt Mode Control Register C CGIMCGC 0x0028
CG Interrupt Mode Control Register D CGIMCGD 0x002C
Reserved - 0x0030
Reserved - 0x0034
Reserved - 0x0038
Reserved - 0x003C

Note: Access to the "Reserved" areas is prohibited.

[ PRSYLY
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6.6.2 NVIC Registers
6.6.2.1 SysTick Control and Status Register
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - COUNTFLAG
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - - CLKSOURCE TICKINT ENABLE
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-17 - R Read as 0.
16 COUNTFLAG R/W 0: Timer not counted to 0
1: Timer counted to 0
Returns "1" if timer counted to "0" since last time this was read.
Clears on read of any part of the SysTick Control and Status Register.
15-3 - R Read as 0.
2 CLKSOURCE R/W 0: External reference clock (fosc/32) (Note)
1: CPU clock (fsys)
1 TICKINT R/W 0: Do not pend SysTick
1: Pend SysTick
0 ENABLE R/W 0: Disable
1: Enable
If "1" is set, it reloads with the value of the Reload Value Register and starts operation.
Note: In this product, the system timer counts based on a clock obtained by dividing the clock input from the
X1 pin by 32.
2022/06/01 fom-rr
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6.6.2.2 SysTick Reload Value Register

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol RELOAD
After reset Undefined

15 | 14 | 13 | 12 | 1 | 10 9 8
bit symbol RELOAD
After reset Undefined

7 | 6 | 5 | 4 | 3 | 2 1 0
bit symbol RELOAD
After reset Undefined

Bit Bit Symbol Type Function
31-24 - R Read as 0,
23-0 RELOAD R/W Reload value
Set the value to load into the SysTick Current Value Register when the timer reaches "0".
6.6.2.3 SysTick Correct Value Register

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol CURRENT
After reset Undefined

15 | 14 | 13 | 12 | 1 | 10 9 8
bit symbol CURRENT
After reset Undefined

7 | 6 | 5 | 4 | 3 | 2 1 0
bit symbol CURRENT
After reset Undefined
Bit Bit Symbol Type Function

31-24 - R Read as 0.

23-0 CURRENT R/W [Read] Current SysTick timer value
[Write] Clear
Writing to this register with any value clears it to 0.
Clearing this register also clears the <COUNTFLAG> bit of the SysTick Control and Status Register.

h-=-r 2022/06/01
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6.6.2.4 SysTick Calibration Value Register
31 30 29 28 27 26 25 24
bit symbol NOREF SKEW - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol TENMS
After reset 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8
bit symbol TENMS
After reset 0 0 0 0 1 0 0 1
7 6 5 4 3 2 1 0
bit symbol TENMS
After reset 1 1 0 0 0 1 0 0
Bit Bit Symbol Type Function
31 NOREF R 0: Reference clock provided
1: No reference clock
30 SKEW R 0: Calibration value is 10 ms.
1: Calibration value is not 10ms.
29-24 - R Read as 0.
23-0 TENMS R Calibration value

Reload value to use for 10 ms timing (0xC35) by external reffernce clock. (Note)

Note: In the case of a multishot, please use <TENMS>-1.

2022/06/01 no—_ rn
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6.6.2.5 Interrupt Set-Enable Register 1
31 30 29 28 27 26 25 24
bit symbol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
Y (Interrupt 31) | (Interrupt 30) | (Interrupt29) | (Interrupt28) | (Interrupt27) | (Interrupt26) | (Interrupt 25) | (Interrupt 24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
Y (Interrupt 23) | (Interrupt 22) | (Interrupt21) | (Interrupt20) | (Interrupt19) | (Interrupt 18) | (Interrupt17) | (Interrupt 16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit svmbol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
4 (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) (Interrupt 11) (Interrupt 10) (Interrupt 9) (Interrupt 8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
Y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2) (Interrupt 1) (Interrupt 0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 SETENA R/W Interrupt number [31:0]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled
Each bit corresponds to the specified number of interrupts.
Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".
fom-rn 2022/06/01

Downloaded From | Oneyac.com


https://www.oneyac.com

6. Exceptions

6.6 Exception / Interrupt-Related Registers

TMPM370FYDFG/FYFG
6.6.2.6 Interrupt Set-Enable Register 2
31 30 29 28 27 26 25 24
bit symbol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
Y (Interrupt 63) | (Interrupt 62) | (Interrupt61) | (Interrupt 60) | (Interrupt59) | (Interrupt58) | (Interrupt57) | (Interrupt 56)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
Y (Interrupt 55) | (Interrupt 54) | (Interrupt53) | (Interrupt52) | (Interrupt51) | (Interrupt50) | (Interrupt 49) | (Interrupt 48)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit svmbol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
4 (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt43) | (Interrupt42) | (Interrupt4l) | (Interrupt 40)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
Y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt36) | (Interrupt35) | (Interrupt34) | (Interrupt 33) | (Interrupt 32)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 SETENA R/W Interrupt number [63:32]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled
Each bit corresponds to the specified number of interrupts.
Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".
2022/06/01 fo--7n
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6.6.2.7 Interrupt Set-Enable Register 3
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol SETENA SETENA SETENA SETENA SETENA SETENA
Y (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt73) | (Interrupt 72)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
Y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-14 - R/W Read as 0.
13-0 SETENA R/W Interrupt number [77:64]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled
Each bit corresponds to the specified number of interrupts.
Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".
Do 2022/06/01
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6.6.2.8 Interrupt Clear-Enable Register 1
31 30 29 28 27 26 25 24
bit symbol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
Y (Interrupt 31) | (Interrupt 30) | (Interrupt29) | (Interrupt28) | (Interrupt27) | (Interrupt26) | (Interrupt25) | (Interrupt 24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
Y (Interrupt 23) | (Interrupt 22) | (Interrupt21) | (Interrupt20) | (Interrupt19) | (Interrupt18) | (Interrupt17) | (Interrupt 16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit svmbol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
4 (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) (Interrupt 11) (Interrupt 10 (Interrupt 9) (Interrupt 8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
Y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2 (Interrupt 1) (Interrupt 0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 CLRENA R/W Interrupt number [31:0]
[Write]
1: Disabled
[Read]
0: Disabled
1: Enable
Each bit corresponds to the specified number of interrupts. It can be performed to enable interrupts and to
check if interrupts are disabled.
Writing "1" to a bit in this register disables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.
Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".
2022/06/01 fo-- 7
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6.6.2.9 Interrupt Clear-Enable Register 2
31 30 29 28 27 26 25 24
bit symbol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
Y (Interrupt 63) | (Interrupt 62) | (Interrupt 61) | (Interrupt60) | (Interrupt59) | (Interrupt58) | (Interrupt57) | (Interrupt 56)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
Y (Interrupt 55) | (Interrupt 54) | (Interrupt 53) | (Interrupt52) | (Interrupt51) | (Interrupt50) | (Interrupt 49) | (Interrupt 48)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit svmbol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
4 (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt 43) | (Interrupt42) | (Interrupt41l) | (Interrupt 40)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
Y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt36) | (Interrupt35) | (Interrupt34) | (Interrupt 33) | (Interrupt 32)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 CLRENA R/W Interrupt number [63:32]
[Write]
1: Disabled
[Read]
0: Disabled
1: Enable
Each bit corresponds to the specified number of interrupts. It can be performed to enable interrupts and to
check if interrupts are disabled.
Writing "1" to a bit in this register disables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".
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6.6.2.10 Interrupt Clear-Enable Register 3
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
Y (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt73) | (Interrupt 72)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA CLRENA
Y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-14 - R/W Read as 0.
13-0 CLRENA R/W Interrupt number [77:64]
[Write]
1: Disabled
[Read]
0: Disabled
1: Enable
Each bit corresponds to the specified number of interrupts. It can be performed to enable interrupts and to
check if interrupts are disabled.
Writing "1" to a bit in this register disables the corresponding interrupt. Writing "0" has no effect.
Reading the bits can see the enable/disable condition of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".

6.6.2.11 Interrupt Set-Pending Register 1

31 30 29 28 27 26 25 24
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
(Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt 27) | (Interrupt 26) | (Interrupt 25) | (Interrupt 24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
(Interrupt 23) | (Interrupt 22) | (Interrupt21) | (Interrupt20) | (Interrupt19) | (Interrupt18) | (Interrupt17) | (Interrupt 16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
(Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) (Interrupt 11) (Interrupt 10 (Interrupt 9) (Interrupt 8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
(Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2 (Interrupt 1) (Interrupt 0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
2022/06/01 Do
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Bit Bit Symbol Type Function

31-0 SETPEND R/W Interrupt number [31:0]

[Write]

1: Pend

[Read]

0: Not pending

1: Pending

Each bit corresponds to the specified number can force interrupts into the pending state and determines which
interrupts are currently pending.

Writing "1" to a bit in this register pends the corresponding interrupt. However, writing "1" has no effect on an
interrupt that is already pending or is disabled. Writing "0" has no effect.

Reading the bit returns the current state of the corresponding interrupts.

Writing "1" to a corresponding bit in the Interrupt Clear-Pending Register clears the bit in this register.

Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".
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6.6.2.12 Interrupt Set-Pending Register 2
31 30 29 28 27 26 25 24
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
Y (Interrupt 63) | (Interrupt 62) | (Interrupt61) | (Interrupt60) | (Interrupt59) | (Interrupt58) | (Interrupt57) | (Interrupt 56)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
Y (Interrupt 55) | (Interrupt 54) | (Interrupt 53) | (Interrupt52) | (Interrupt51) | (Interrupt50) | (Interrupt 49) | (Interrupt 48)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit svmbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
4 (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt43) | (Interrupt42) | (Interrupt4l) | (Interrupt 40)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
Y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt36) | (Interrupt35) | (Interrupt34) | (Interrupt 33) | (Interrupt 32)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 SETPEND R/W Interrupt number [63:32]
[Write]
1: Pend
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines which
interrupts are currently pending.
Writing "1" to a bit in this register pends the corresponding interrupt. However, writing "1" has no effect on an
interrupt that is already pending or is disabled. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.
Writing "1" to a corresponding bit in the Interrupt Clear-Pending Register clears the bit in this register.
Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".
2022/06/01 fo-- 7
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6.6.2.13 Interrupt Set-Pending Register 3

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
Y (Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt73) | (Interrupt 72)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND SETPEND
Y (Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-14 - R/W Read as 0.
13-0 SETPEND R/W Interrupt number [77:64]
[Write]
1: Pend
[Read]
0: Not pending
1: Pending

Each bit corresponds to the specified number can force interrupts into the pending state and determines which
interrupts are currently pending.
Writing "1" to a bit in this register pends the corresponding interrupt. However, writing "1" has no effect on an
interrupt that is already pending or is disabled. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.
Writing "1" to a corresponding bit in the Interrupt Clear-Pending Register clears the bit in this register.

Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".
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6.6.2.14 Interrupt Clear-Pending Register 1
31 30 29 28 27 26 25 24
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
Y (Interrupt 31) | (Interrupt 30) | (Interrupt29) | (Interrupt28) | (Interrupt27) | (Interrupt26) | (Interrupt 25) | (Interrupt 24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
Y (Interrupt 23) | (Interrupt 22) | (Interrupt21) | (Interrupt20) | (Interrupt19) | (Interrupt18) | (Interrupt17) | (Interrupt 16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit svmbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
4 (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) (Interrupt 11) (Interrupt 10) (Interrupt 9) (Interrupt 8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
Y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2) (Interrupt 1) (Interrupt 0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 CLRPEND R/W Interrupt number [31:0]
[Write]
1: Clear pending interrupt
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines which
interrupts are currently pending.
Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no effect
on an interrupt that is already being serviced. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.
Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".
2022/06/01 ho-- e
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6.6.2.15 Interrupt Clear-Pending Register 2

31 30 29 28 27 26 25 24
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
Y (Interrupt 63) | (Interrupt 62) | (Interrupt61) | (Interrupt 60) | (Interrupt59) | (Interrupt58) | (Interrupt57) | (Interrupt 56)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
Y (Interrupt 55) | (Interrupt 54) | (Interrupt 53) | (Interrupt52) | (Interrupt51) | (Interrupt50) | (Interrupt 49) | (Interrupt 48)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit svmbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
4 (Interrupt 47) | (Interrupt 46) | (Interrupt 45) | (Interrupt 44) | (Interrupt43) | (Interrupt42) | (Interrupt41l) | (Interrupt 40)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
Y (Interrupt 39) | (Interrupt 38) | (Interrupt 37) | (Interrupt36) | (Interrupt35) | (Interrupt34) | (Interrupt 33) | (Interrupt 32)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 CLRPEND R/W Interrupt number [63:32]
[Write]
1: Clear pending interrupt
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines which
interrupts are currently pending.
Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no effect
on an interrupt that is already being serviced. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".

6.6.2.16 Interrupt Clear-Pending Register 3

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 1 10 9 8
bit symbol ) ) CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 77) | (Interrupt 76) | (Interrupt 75) | (Interrupt 74) | (Interrupt73) | (Interrupt 72)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 8 2 1 0
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 71) | (Interrupt 70) | (Interrupt 69) | (Interrupt 68) | (Interrupt 67) | (Interrupt 66) | (Interrupt 65) | (Interrupt 64)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
fo--7n 2022/06/01
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Bit Bit Symbol Type Function

31-14 - R/W Read as 0.

13-0 CLRPEND R/W Interrupt number [77:64]
[Write]
1: Clear pending interrupt
[Read]
0: Not pending
1: Pending
Each bit corresponds to the specified number can force interrupts into the pending state and determines which
interrupts are currently pending.
Writing 1" to a bit in this register clears the corresponding pending interrupt. However, writing "1" has no effect
on an interrupt that is already being serviced. Writing "0" has no effect.
Reading the bit returns the current state of the corresponding interrupts.

Note: For descriptions of interrupts and interrupt numbers, see Section "6.5.1.5 List of Interrupt Sources".
2022/06/01 fom-on
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6.6.2.17 Interrupt Priority Register

Each interrupt is provided with eight bits of an Interrupt Priority Register.

The following shows the addresses of the Interrupt Priority Registers corresponding to interrupt num-

bers.
31 24 23 16 15 8 7 0

O0xEO000_E400 PRI_3 PRI_2 PRI_1 PRI_O

0XE000_E404 PRI_7 PRI_6 PRI_5 PRI_4

OXE000_E408 PRI_11 PRI_10 PRI_9 PRI_8

0XE000_E40C PRI_15 PRI_14 PRI_13 PRI_12
OXE000_E410 PRI_19 PRI_18 PRI_17 PRI_16
0XE000_E414 PRI_23 PRI_22 PRI_21 PRI_20
OXE000_E418 PRI_27 PRI_26 PRI_25 PRI_24
0XE000_E41C PRI_31 PRI_30 PRI_29 PRI_28
OXE000_E420 PRI_35 PRI_34 PRI_33 PRI_32
OXE000_E424 PRI_39 PRI_38 PRI_37 PRI_36
OXE000_E428 PRI_43 PRI_42 PRI_41 PRI_40
0XE000_E42C PRI_47 PRI_46 PRI_45 PRI_44
OXE000_E430 PRI_51 PRI_50 PRI_49 PRI_48
OXE000_E434 PRI_55 PRI_54 PRI_53 PRI_52
OXE000_E438 PRI_59 PRI_58 PRI_57 PRI_56
OXE000_E43C PRI_63 PRI_62 PRI_61 PRI_60
OXE000_E440 PRI_67 PRI_66 PRI_65 PRI_64
0XE000_E444 PRI_71 PRI_70 PRI_69 PRI_68
OXE000_E448 PRI_75 PRI_74 PRI_73 PRI_72
O0xXEO000_E44C - - PRI_77 PRI_76

The number of bits to be used for assigning a priority varies with each product. This product uses three
bits for assigning a priority.

The following shows the fields of the Interrupt Priority Registers for interrupt numbers 0 to 3. The Inter-
rupt Priority Registers for all other interrupt numbers have the identical fields. Unused bits return "0"
when read, and writing to unused bits has no effect.

31 | 30 | 29 28 27 26 25 24
bit symbol PRI_3 - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol PRI_2 - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol PRI_1 - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0

bit symbol PRI_O - - - - -

After reset 0 0 0 0 0 0 0 0
h---nd 2022/06/01
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Bit Bit Symbol Type Function
31-29 PRI_3 R/W Priority of interrupt number 3
28-24 - R Read as 0,
23-21 PRI_2 R/W Priority of interrupt number 2
20-16 - R Read as 0,
15-13 PRI_1 R/W Priority of interrupt number 1
12-8 - R Read as 0,
7-5 PRI_O R/W Priority of interrupt number 0
4-0 - R Read as 0,
2022/06/01 fom-on
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6.6.2.18 Vector Table Offset Register
31 30 29 28 27 26 25 24
bit symbol - - TBLBASE TBLOFF
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol TBLOFF
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol TBLOFF
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol TBLOFF - - - - - - -
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-30 - R Read as 0,
29 TBLBASE R/W Table base
The vector table is in:
0: Code space
1: SRAM space
28-7 TBLOFF RIW Offset value
Set the offset value from the top of the space specified in TBLBASE.
The offset must be aligned based on the number of exceptions in the table.This means that the minimum align-
ment is 32 words that you can use for up to 16 interrupts.For more interrupts, you must adjust the alignment by
rounding up to the next power of two.
6-0 - R Read as 0,

N - nn
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6.6.2.19 Application Interrupt and Reset Control Register
31 | 30 | 29 | 28 | 27 | 26 25 24
bit symbol VECTKEY/VECTKEYSTAT
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol VECTKEY/VECTKEYSTAT
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENDIANESS - - - - PRIGROUP
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
SYSRESET VECTCLR
bit bol - - - - - VECTRESET
't symbo REQ ACTIVE
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 VECTKEY R/W Register key
(Written) / [Write] Writing to this register requires Ox5FA in the <VECTKEY> field.
VECTKEYSTAT [Read] Read as OxXFAO05.
(Read)
15 ENDIANESS R/W Endianness bit: (Notel)
1: Big endian
0: Little endianl
14-11 - R Read as 0,
10-8 PRIGROUP R/W Interrupt priority grouping
000: seven bits of pre-emption priority, one bit of subpriority
001: six bits of pre-emption priority, two bits of subpriority
010: five bits of pre-emption priority, three bits of subpriority
011: four bits of pre-emption priority, four bits of subpriority
100: three bits of pre-emption priority, five bits of subpriority
101: two bits of pre-emption priority, six bits of subpriority
110: one bit of pre-emption priority, seven bits of subpriority
111: no pre-emption priority, eight bits of subpriority
The bit configuration to split the interrupt priority register <PRI_n> into pre-emption priority and sub priority.
7-3 - R Read as 0,
2 SYSRESET R/W System Reset Request
REQ 1=CPU outputs a SYSRESETREQ signal. (note2)
1 VECTCLR R/W Clear active vector bit
ACTIVE 1: clear all state information for active NMI, fault, and interrupts.
0: do not clear.
This bit self-clears.
It it the responsibility of the application to reinitialize the stack.
0 VECTRESET R/W System Reset bit
1: reset system.
0: do not reset system.
Resets the system, with the exception of debug components (FPB, DWT and ITM) by setting "1" and this bit is
also zero cleared.
Note 1: Little-endian is the default memory format for this product.
Note 2: When SYSRESETREQ is output, warm reset is performed on this product. <SYSRESETREQ>
is cleared by warm reset.
2022/06/01 Moot
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6.6.2.20 System Handler Priority Register

Each exception is provided with eight bits of a System Handler Priority Register.

The following shows the addresses of the System Handler Priority Registers corresponding to each
exception.

31 24 23 16 15 8 7 0
O0XE000_ED18 PRI_7 PRI_6 PRI_5 PRI 4
- (Usage Fault) (Bus Fault) (Memory Management)
PRI_11 PRI_10 PRI_9 PRI_8
E ED1 — — _ X
OxE000_EDIC (svcall)
0XE000_ED20 PRI_1_5 PRI_14 PRI_13 PRI_12 _
- (SysTick) (PendSV) (Debug Monitor)

The number of bits to be used for assigning a priority varies with each product. This product uses three
bits for assigning a priority.

The following shows the fields of the System Handler Priority Registers for Memory Management, Bus
Fault and Usage Fault. Unused bits return "0" when read, and writing to unused bits has no effect.

31 | 30 | 29 28 27 26 25 24
bit symbol PRI_7 - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol PRI_6 - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol PRI_5 - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PRI_4 - - - - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-29 PRI_7 R/W Reserved
28-24 - R Read as 0,
23-21 PRI_6 R/W Priority of Usage Fault
20-16 - R Read as 0,
15-13 PRI_5 R/W Priority of Bus Fault
12-8 - R Read as 0,
7-5 PRI_4 R/W Priority of Memory Management
4-0 - R Read as 0,
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6.6.2.21 System Handler Control and State Register
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
) USGFAULT BUSFAULT | MEMFAULT
bit symbol - - - - -
ENA ENA ENA
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
) SVCALL BUSFAULT | MEMFAULT | USGFAULT MONITOR
bitsymbol | pe\pED PENDED PENDED pENDED | SYSTICKACT | PENDSVACT ; ACT
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
FAULT BUSFAULT | MEMFAULT
bit symbol | SVCALLACT - - - USGFAU - USFAU v
ACT ACT ACT
After reset 0 0 0 0 0 0 0 0

2022/06/01 PN
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Bit Bit Symbol Type Function
31-19 - R Read as 0,
18 USGFAULT R/W Usage Fault
ENA 0: Disabled
1: Enabled
17 BUSFAUL R/W Bus Fault
TENA 0: Disable
1: Enable
16 MEMFAULT R/W Memory Management
ENA 0: Disable
1: Enable
15 SVCALL R/W SvCall
PENDED 0: Not pended
1: Pended
14 BUSFAULT R/W Bus Fault
PENDED 0: Not pended
1: Pended
13 MEMFAULT R/W Memory Management
PENDED 0: Not pended
1: Pended
12 USGFAULT R/W Usage Fault
PENDED 0: Not pended
1: Pended
11 SYSTICKACT R/W SysTick
0: Inactive
1: Active
10 PENDSVACT R/W PendSV
0: Inactive
1: Active
9 - R Read as 0,
8 MONITORACT | R/IW Debug monitor
0: Inactive
1: Active
7 SVCALLACT R/W SvCall
0: Inactive
1: Active
6-4 - R Read as 0,
3 USGFAULT R/W Usage Fault
ACT 0: Inactive
1: Active
2 - R Read as 0,
1 BUSFAULT R/W Bus Fault
ACT 0: Inactive
1: Active
0 MEMFAULT R/W Memory management
ACT 0: Inactive
1: Active

Note: You must clear or set the active bits with extreme caution because clearing and setting these bits does not repair stack con-

tents.
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6.6.3 Clock generator registers
6.6.3.1 CGIMCGA (CG Interrupt Mode Control Register A)
31 30 29 | 28 27 | 26 25 24
bit symbol - EMCG3 EMST3 - INT3EN
After reset 0 0 1 0 0 0 Undefined 0
23 22 21 20 19 18 17 16
bit symbol - EMCG2 EMST2 - INT2EN
After reset 0 0 1 0 0 0 Undefined 0
15 14 13 12 11 10 9 8
bit symbol - EMCG1 EMST1 - INT1EN
After reset 0 0 1 0 0 0 Undefined 0
7 6 5 4 & 2 1 0
bit symbol - EMCGO EMSTO - INTOEN
After reset 0 0 1 0 0 0 Undefined 0
2022/06/01 f---nn
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Bit

Bit Symbol

Type

Function

31

Read as 0.

30-28

EMCG3[2:0]

R/IW

active level setting of INT3 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

27-26

EMST3[1:0]

active level of INT3 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

25

Reads as undefined.

24

INT3EN

RIW

INT3 clear input
0: Disable
1: Enable

23

Read as 0.

22-20

EMCG2[2:0]

RIW

active level setting of INT2 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

19-18

EMST2[1:0]

active level of INT2 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

17

Reads as undefined.

16

INT2EN

RIW

INT2 clear input
0:Disable
1: Enable

15

Read as 0.

14-12

EMCG1[2:0]

RIW

active level setting of INT1 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

11-10

EMST1[1:0]

active level of INT1 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INT1EN

RIW

INT1 clear input
0: Disable
1: Enable

Read as 0,

EMCGO[2:0]

R/W

active level setting of INTO standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

EMSTO[L:0]

active level of INTO standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.
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6. Exceptions

6.6 Exception / Interrupt-Related Registers
TMPM370FYDFG/FYFG

Bit Bit Symbol Type Function
0 INTOEN R/W INTO clear input
0: Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGx[2:0]> is set to "100" for both rising and falling edge. The active level used for
the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register,
<EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is prohib-
ited.
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To S H I BA TMPM370FYDFG/FYFG
6.6.3.2 CGIMCGB (CG Interrupt Mode Control Register B)

31 30 29 | 28 27 | 26 25 24
bit symbol - EMCG7 EMST7 - INT7EN
After reset 0 0 1 0 0 0 Undefined 0

23 22 21 20 19 18 17 16
bit symbol - EMCG6 EMST6 - INT6EN
After reset 0 0 1 0 0 0 Undefined 0

15 14 13 12 11 10 9 8
bit symbol - EMCG5 EMST5 - INTS5EN
After reset 0 0 1 0 0 0 Undefined 0

7 6 5 4 8 2 1 0
bit symbol - EMCG4 EMST4 - INT4EN
After reset 0 0 1 0 0 0 Undefined 0

Dom- 2022/06/01
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TMPM370FYDFG/FYFG

Bit

Bit Symbol

Type

Function

31

Read as 0.

30-28

EMCG7[2:0]

R/IW

active level setting of INT7 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

27-26

EMST7[1:0]

active level of INT7 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

25

Reads as undefined.

24

INT7EN

RIW

INT7 clear input
0: Disable
1: Enable

23

Read as 0.

22-20

EMCGB[2:0]

RIW

active level setting of INT6 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

19-18

EMST6[1:0]

active level of INT6 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

17

Reads as undefined.

16

INTGEN

RIW

INT6 clear input
0:Disable
1: Enable

15

Read as 0.

14-12

EMCG5[2:0]

RIW

active level setting of INT5 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

11-10

EMST5[1:0]

active level of INT5 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INT5EN

RIW

INT5 clear input
0: Disable
1: Enable

Read as 0.

EMCG4[2:0]

R/W

active level setting of INT4 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

EMSTA4[1:0]

active level of INT4 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

nNo .- NN
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6. Exceptions

6.6 Exception / Interrupt-Related Registers
TMPM370FYDFG/FYFG

Bit Bit Symbol Type Function
0 INT4EN R/W INT4 clear input
0: Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGx[2:0]> is set to "100" for both rising and falling edge. The active level used for
the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register,
<EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is prohib-
ited.
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6.6.3.3 CGIMCGC (CG Interrupt Mode Control Register C)
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31 30 29 | 28 27 | 26 25 24
bit symbol - EMCGB EMSTB - INTBEN
After reset 0 0 1 0 0 0 Undefined 0

23 22 21 20 19 18 17 16
bit symbol - EMCGA EMSTA - INTAEN
After reset 0 0 1 0 0 0 Undefined 0

15 14 13 12 11 10 9 8
bit symbol - EMCG9 EMST9 - INT9EN
After reset 0 0 1 0 0 0 Undefined 0

7 6 5 4 8 2 1 0
bit symbol - EMCG8 EMSTS8 - INTSEN
After reset 0 0 1 0 0 0 Undefined 0
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Bit

Bit Symbol

Type

Function

31

Read as 0.

30-28

EMCGB[2:0]

RIW

active level setting of INTB standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

27-26

EMSTB[L:0]

active level of INTB standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

25

Reads as undefined.

24

INTBEN

RIW

INTB clear input
0: Disable
1: Enable

23

Read as 0.

22-20

EMCGA[2:0]

RIW

active level setting of INTA standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

19-18

EMSTA[1:0]

active level of INTA standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

17

Reads as undefined.

16

INTAEN

R/IW

INTA clear input
0:Disable
1: Enable

15

Read as 0.

14-12

EMCGY[2:0]

RIW

active level setting of INT9 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

11-10

EMSTO[1:0]

active level of INT9 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INTO9EN

RIW

INT9 clear input
0: Disable
1: Enable

Read as 0.

EMCG8[2:0]

R/W

active level setting of INT8 standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

EMSTS[L:0]

active level of INT8 standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.
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6. Exceptions

6.6 Exception / Interrupt-Related Registers

TMPM370FYDFG/FYFG

Bit Bit Symbol

Type

Function

0 INT8EN

R/W

INT8 clear input

0: Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGx[2:0]> is set to "100" for both rising and falling edge. The active level used for
the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register,
<EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is prohib-

ited.

6.6.3.4 CGIMCGD (CG Interrupt Mode Control Register D)

31 30 | 29 | 28 27 | 26 25 24
bit symbol - EMCGF EMSTF - INTFEN
After reset 0 0 1 0 0 0 Undefined 0

23 22 21 20 19 18 17 16
bit symbol - EMCGE EMSTE - INTEEN
After reset 0 0 1 0 0 0 Undefined 0

15 14 13 12 11 10 9 8
bit symbol - EMCGD EMSTD - INTDEN
After reset 0 0 1 0 0 0 Undefined 0

7 6 5 4 8 2 1 0
bit symbol - EMCGC EMSTC - INTCEN
After reset 0 0 1 0 0 0 Undefined 0
2022/06/01 f---nn
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Bit

Bit Symbol

Type

Function

31

Read as 0.

30-28

EMCGF[2:0]

RIW

active level setting of INTF standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

27-26

EMSTF[1:0]

active level of INTF standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

25

Reads as undefined.

24

INTFEN

RIW

INTF clear input
0: Disable
1: Enable

23

Read as 0.

22-20

EMCGE[2:0]

RIW

active level setting of INTE standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

19-18

EMSTE[1:0]

active level of INTE standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

17

Reads as undefined.

16

INTEEN

RIW

INTE clear input
0: Disable
1: Enable

15

Read as 0.

14-12

EMCGDI[2:0]

RIW

active level setting of INTD standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

11-10

EMSTDI[1:0]

active level of INTD standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.

INTDEN

RIW

INTD clear input
0: Disable
1: Enable

Read as 0.

EMCGC[2:0]

R/W

active level setting of INTC standby clear request. (101 to 111: setting prohibited)
000: "Low" level

001: "High" level

010: Falling edge

011: Rising edge

100: Both edge

EMSTC[1:0]

active level of INTC standby clear request
00: -

01: Rising edge

10: Falling edge

11: Both edge

Reads as undefined.
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6. Exceptions

6.6 Exception / Interrupt-Related Registers
TMPM370FYDFG/FYFG

Bit Bit Symbol Type Function
0 INTCEN R/W INTC clear input
0: Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGx[2:0]> is set to "100" for both rising and falling edge. The active level used for
the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register,
<EMSTx> is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is prohib-
ited.
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6.6.3.5 CGICRCG (CG Interrupt Request Clear Register)

Downloaded From | Oneyac.com

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - ICRCG
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-5 - R Read as 0,

4-0 ICRCGJ[4:0] W Clear interrupt requests.
0_0000:INTO 0_1000: INT8
0_0001: INT1 0_1001: INT9
0_0010: INT2 0_1010:INTA
0_0011: INT3 0_1011: INTB
0_0100: INT4 0_1100:INTC
0_0101: INT5 0_1101: INTD
0_0110: INT6 0_1110: INTE
0_ 0111: INT7 0_1111: INTF 1_0000 to 1_1111: Reserved
Read as 0.
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6. Exceptions

6.6 Exception / Interrupt-Related Registers

TMPM370FYDFG/FYFG
6.6.3.6 CGNMIFLG (NMI Flag Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - - NMIFLGO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-1 - R Read as 0.
0 NMIFLGO R NMI source generation flag

0: not applicable
1: generated from WDT

Note: <NMIFLG> are cleared to "0" when they are read.

2022/06/01
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6.6.3.7 CGRSTFLG (Reset Flag Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
Al |
fter Power-on o 0 o 0 0 o o 0
reset
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After P -
errower-on 0 0 0 0 0 0 0 0
reset
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After P -
errower-on 0 0 0 0 0 0 0 0
reset
7 6 5 4 3 2 1 0
bit symbol - - OFDRSTF DBGRSTF VLTDRSTF WDTRSTF PINRSTF PONRSTF
After P -
erroweron 0 0 0 0 0 0 0 1
reset
Bit Bit Symbol Type Function
31-6 - R Read as 0.
5 OFDRSTF R/W OFD reset flag (Notel)
0: "0" is written
1: Reset from OFD
4 DBGRSTF R/W Debug reset flag (Notel)
0: "0" is written
1: Reset from SYSRESETREQ
3 VLTDRSTF R/W VLTD reset flag
0: "0" is written
1: Reset from VLTD
2 WDTRSTF R/IW WDT reset flag
0: "0" is written
1: Reset from WDT
1 PINRSTF R/W RESET pin flag
0: "0" is written
1: Reset from RESET pin
0 PONRSTF R/W Power-on flag
0: "0" is written
1: Reset from power-on reset

Note 1: This flag indicates a reset generated by the SYSRESETREQ bit of the Application Interrupt and Reset Control Register of

the CPU's NVIC.

Note 2: This product has power-on reset circuit and this register is initialized only by power-on reset. Therefore, "1" is set to the
<PONRSTF> bit in initial reset state right after power-on. Note that this bit is not set by the second and subsequent resets
and this register is not cleared automatically. Write "0" to clear the register.
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TOSHIBA

7. Input/ Output Ports

7.1 Port Functions

7.1.1 Function list

TMPM370FYDFG/FYFG has 76 ports.Besides the ports function, these ports can be used as I/O pins for
peripheral functions.

Table 7-1 shows the port function table.

Table 7-1 Port Function List

Program-
Port PIn Input /Out- Pull-up Schmitt Noise Fil- mable Function pin
put Pull-down Input ter Open-
drain
PORTA
PAO lfe} Pull-up / Pull-down o o o TBOIN, INT3
PAL 110 Pull-up / Pull-down o - o TBOOUT
PA2 lfe} Pull-up / Pull-down o o o TBI1IN, INT4
PA3 lfe} Pull-up / Pull-down o - o TB1OUT
PA4 /0 Pull-up / Pull-down o - o SCLK1, CTS1
PA5 lfe} Pull-up / Pull-down o - o TXD1, TB6OUT
PA6 110 Pull-up / Pull-down o - o RXD1, TB6IN
PA7 /0 Pull-up / Pull-down o o o TB4IN , INT8
PORTB
PBO 110 Pull-up / Pull-down o - o TRACECLK
PB1 lfe] Pull-up / Pull-down o - o TRACEDATAO
PB2 110 Pull-up / Pull-down o - o TRACEDATAL
PB3 110 Pull-up / Pull-down o - o TMS / SWDIO
PB4 110 Pull-up / Pull-down o - o TCK/ SWCLK
PB5 110 Pull-up / Pull-down o - o TDO / SWV
PB6 110 Pull-up / Pull-down o - o TDI
PB7 I/0 Pull-up / Pull-down o o o TRST
PORTC
PCO 110 Pull-up / Pull-down o - o uoo
PC1 1/0 Pull-up / Pull-down o - o X00
PC2 110 Pull-up / Pull-down o - o VOO0
PC3 110 Pull-up / Pull-down o - o YOO
PC4 110 Pull-up / Pull-down o - o \Wels}
PC5 110 Pull-up / Pull-down o - o Z00
PC6 110 Pull-up / Pull-down o - o EMGO
PC7 110 Pull-up / Pull-down o - o OVV0
PORTD
PDO 110 Pull-up / Pull-down o - o | ENCAO , TB5IN
o : Exist
- Not Exist
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7. Input / Output Ports
7.1 Port Functions

TMPM370FYDFG/FYFG
Table 7-1 Port Function List
Program-
Port PN Input /Out- Pull-up Schmitt Noise Fil- mable Function pin
put Pull-down Input ter Open-
drain
PD1 110 Pull-up / Pull-down o - o ENCBO, TB50OUT
PD2 110 Pull-up / Pull-down o - o ENCZ0
PD3 lfe} Pull-up / Pull-down o o o INT9
PD4 110 Pull-up / Pull-down o - o SCLK2, CTS2
PD5 /10 Pull-up / Pull-down o - o TXD2
PD6 lfe} Pull-up / Pull-down o - o RXD2
PORTE
PEO 110 Pull-up / Pull-down o - o TXDO
PE1 110 Pull-up / Pull-down o - o RXDO
PE2 110 Pull-up / Pull-down o - o SCLKO , CTS0
PE3 lfe] Pull-up / Pull-down o - o TB4OUT
PE4 110 Pull-up / Pull-down o o o TB2IN, INT5
PES 110 Pull-up / Pull-down o - o TB20OUT
PE6 /0 Pull-up / Pull-down o o o TB3IN, INT6
PE7 lfe} Pull-up / Pull-down o o o TB3OUT, INT7
PORTF
PFO /0 Pull-up / Pull-down o - o TB7IN , BOOT
PF1 lfe} Pull-up / Pull-down o - o TB70UT
PF2 lfe} Pull-up / Pull-down o - o ENCAL, SCLK3, CTS3
PF3 /0 Pull-up / Pull-down o - o ENCB1, TXD3
PF4 lfe} Pull-up / Pull-down o - o ENCZ1, RXD3
PORTG
PGO /0 Pull-up / Pull-down o - o uo1
PG1 lfe} Pull-up / Pull-down o - o X01
PG2 /0 Pull-up / Pull-down o - o VOl
PG3 110 Pull-up / Pull-down o - o YO1
PG4 lfe} Pull-up / Pull-down o - o wo1
PG5 110 Pull-up / Pull-down o - o Z01
PG6 110 Pull-up / Pull-down o - o EMG1
PG7 110 Pull-up / Pull-down o - o oW1
PORTH
PHO /0 Pull-up / Pull-down o o o INTO , AINAO
PH1 lfe} Pull-up / Pull-down o o o INT1, AINAL
PH2 110 Pull-up / Pull-down o o o INT2 , AINA2
PH3 /0 Pull-up / Pull-down o - o AINA3
PH4 lfe} Pull-up / Pull-down o - o AINA4
PH5 110 Pull-up / Pull-down o - o AINAS
PH6 110 Pull-up / Pull-down o - o AINA6
PH7 110 Pull-up / Pull-down o - o AINA7
o : Exist
- Not Exist
No—- Ann
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Table 7-1 Port Function List

Program-
Port PN Input /Out- Pull-up Schmitt Noise Fil- mable Function pin
put Pull-down Input ter Open-
drain
PORTI
PIO 110 Pull-up / Pull-down o - o AINA8
PI1 lfe} Pull-up / Pull-down o - o AINA9 / AINBO
PI2 lfe} Pull-up / Pull-down o - o AINA1O/ AINB1
PI3 /10 Pull-up / Pull-down o - o AINA11 / AINB2
PORTJ
PJO 110 Pull-up / Pull-down o - o AINB3
PJ1 /0 Pull-up / Pull-down o - o AINB4
PJ2 lfe} Pull-up / Pull-down o - o AINB5
PJ3 lfe} Pull-up / Pull-down o - o AINB6
PJ4 110 Pull-up / Pull-down o - o AINB7
PJ5 110 Pull-up / Pull-down o - o AINB8
PJ6 110 Pull-up / Pull-down o o o INTC , AINB9
PJ7 110 Pull-up / Pull-down o o o INTD , AINB10
PORTK
PKO 110 Pull-up / Pull-down o o o INTE , AINB11
PK1 110 Pull-up / Pull-down o o o INTF , AINB12
PORTL
PLO Input - o o - INTB
PL1 Input - o o - INTA
o : Exist
- Not Exist

Note: The noise elimination width of the noise filter is approximately 30 ns under typical conditions.
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7. Input / Output Ports

7.1 Port Functions
TMPM370FYDFG/FYFG

7.1.2 Port Registers Outline

The following registers need to be configured to use ports.

PxDATA: Port x data register

To read / write port data.

» PXCR: Port x output control register
To control output.

PXIE needs to be configured to control input.

» PxFRn: Port x function register n
To set function.

An assigned function can be activated by setting "1".

» PxOD: Port x open drain control register
To control the programmable open drain.
Programmable open drain is function to be materialized pseudo-open-drain by setting the PxOD.

When PxOD is set "1",output buffer is disabled and pseudo-open-drain is materialized.

» PxPUP: Port x pull-up control register

To control programmable pull ups.

» PxPDN: Port x pull-down control register

To control programmable pull downs.

 PxIE:Port x input control register
To control inputs.

For avoided through current, default setting prohibits inputs.

2022/06/01 n_-- 4nn
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TMPM370FYDFG/FYFG

7.1.3 Port States in STOP Mode

Input and output in STOP mode are enabled / disabled by the CGSTBYCR<DRVE> bhit.

If PXIE or PxCR is enabled with <DRVE>=1, input or output is enabled respectively in STOP mode.
If<DRVE>=0, both input and output are disabled in STOP mode except for some ports even if PxIE or PXCR

are enabled.

Table 7-2 shows the pin conditions in STOP mode.

Table 7-2 Port conditions in STOP mode

purpose ports.

Pin name /10 <DRVE>=0 <DRVE>=1
Not port | RESET, MODE Input only o
X1 Input only x
Output
X2 P "High" level output
only
T™MS
TCK
Input o
TDI
TRST
D0 Outout Enabled when data is valid.
p Disabled when data is invalid.
SWCLK Input o
Input o
SWDIO Outout Enabled when data is valid.
P Disabled when data is invalid.
TRACECLK
TRACEDATAO Outout
(o]
Port | TRACEDATAL P
SWvV
u00,1
VvVOO0,1
WO00,1 Enabled when data is valid.
Output . L .
X00,1 Disabled when data is invalid.
YOO0,1
Z00,1
INTO, INTL, INT2
INT3, INT4, INT5
INT6, INT7, INT8
Input o
INTB
INTC, INTD, INTE
INTF
Other function pins other Input x o
than the above or the ports
that are used as general Output « °

o : Input or output enabled.
x : Input or output disabled.
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7. Input / Output Ports

7.2 Port functi
ort functions TMPM370FYDFG/FYFG

7.2 Port functions

This chapter describes the port registers detail.

This chapter describes only "circuit type" reading circuit configuration. For detailed circuit diagram, refer t0"7.3
Block Diagrams of Ports".

7.2.1 Port A (PAO to PA7)

The port A is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port A performs the serial interface func-
tion (SIO / UART), the external signal interrupt input, the 16-bit timer input/output function.

Reset initializes all bits of the port A as general-purpose ports with input, output, pull-up and pull-down dis-
abled.

The Port A has two types of function register. If you use the port A as a general-purpose port, set 0" to the
corresponding bit of the two registers.If you use the port A as other than a general-purpose port, set "1" to the
corresponding bit of the function register.Do not set "1" to the some function registers at the same time.

To use the external interrupt input for releasing STOP mode, select this function in the PAFR and enable
input in the PAIE register. These settings enable the interrupt input even if the CGSTBYCR<DRVE> bit in the
clock / mode control block is set to stop driving of pins during STOP mode.

Note:In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if input is
enabled in PxIE. Make sure to disable unused interrupts when programming the device.

7.2.1.1 Port A Circuit Type

Type T12 Ti1 T13 T9 T2 T12 T2 T12

7.2.1.2 PortA register

Base Address = 0x4000_0000

Register name Address (Base+)
Port A data register PADATA 0x0000
Port A output control register PACR 0x0004
Port A function register 1 PAFR1 0x0008
Port A function register2 PAFR2 0x000C
Port A open drain control register PAOD 0x0028
Port A pull-up control register PAPUP 0x002C
Port A pull-down control register PAPDN 0x0030
Port A input control register PAIE 0x0038
2022/06/01 Mommaan
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To S H I BA TMPM370FYDFG/FYFG
7.2.1.3 PADATA (Port A data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA6 PA5 PA4 PA3 PA2 PAl PAO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PA7 to PAO R/W Port A data register
7.2.1.4 PACR (Port A output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA7C PA6C PA5C PA4C PA3C PA2C PA1C PAOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PA7C to PAOC | R/IW Output
0: Disable
1: Enable
Mommasd 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.1.5 PAFR1 (Port A function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA7F1 PAGF1 PASF1 PA4F1 PA3F1 PA2F1 PA1F1 PAOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 PA7F1 R/W 0: PORT
1:TB4IN
6 PAGF1 R/W 0: PORT
1: RXD1
5 PASF1 R/W 0: PORT
1: TXD1
4 PA4F1 R/W 0: PORT
1: SCLK1
3 PA3F1 R/W 0: PORT
1: TB1OUT
2 PA2F1 R/W 0: PORT
1: TB1IN
1 PA1F1 R/W 0: PORT
1: TBOOUT
0 PAOF1 R/W 0: PORT
1: TBOIN
2022/06/01 Mommaan
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To S H I BA TMPM370FYDFG/FYFG
7.2.1.6 PAFR2 (Port A function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA7F2 PAGF2 PAS5F2 PA4F2 - PA2F2 - PAOF2
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 PA7F2 R/W 0: PORT
1:INT8
6 PAGF2 R/W 0: PORT
1: TB6IN
5 PASF2 R/W 0: PORT
1: TB6OUT
4 PA4F2 R/W 0: PORT
1:CTS1
3 - R Read as 0.
2 PA2F2 R/W 0: PORT
1: INT4
1 - R Read as 0.
0 PAOF2 R/W 0: PORT
1:INT3
Mommaan 2022/06/01
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7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG
7.2.1.7 PAOQOD (Port A open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA70D PA60OD PA50D PA40D PA30D PA20D PA10OD PAOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PA70D to R/W 0:CMOS
PAOOD 1: Open-drain
7.2.1.8 PAPUP (Port A pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol PA7UP PA6UP PA5SUP PA4UP PA3UP PA2UP PA1UP PAOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PA7UP to R/W Pull-up
PAQUP 0: Disable
1: Enable
2022/06/01 Mommasn
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TOSHIBA

TMPM370FYDFG/FYFG

7.2.1.9 PAPDN (Port A pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA7DN PAGDN PA5DN PA4DN PA3DN PA2DN PA1DN PAODN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PA7DN to R/W Pull-down
PAODN 0: Disable
1: Enable
7.2.1.10 PAIE (Port A input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PA7IE PAGIE PASIE PA4IE PA3IE PA2IE PALIE PAOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PA7IE to PAOIE | R/W Input
0: Disable
1: Enable
Mommaar 2022/06/01

Downloaded From | Oneyac.com


https://www.oneyac.com

7. Input / Output Ports

7.2 Port functions
TMPM370FYDFG/FYFG

7.2.2 Port B (PBO to PB7)

The port B is a general-purpose, 8-bit input / output port.For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port B performs the debug interface func-
tion and the debug trace output function.

Reset initializes PB3, PB4, PB5, PB6 and PB7 to perform debug interface function.

When PB3 functions as the TMS or SWDIO, input, output and pull-up are enabled. When PB4 functions as
the TCK or SWCLK, input, pull-down are enabled.

When PB5 functions as the TDO or SWV, output is enabled. When PB6 functions TDI, input, pull-up are
enabled. When PB7 functions as TRST input, pull-up is enabled.

PBO, PB1, PB2 perform as the general-purpose ports with input, output, pull-up, pull-down disabled.

Note:If PB3 is configured as the TMS/SWDIO pin, output is enabled even in STOP mode regardless of the CGST-
BYCR<DRVE> bit setting.

7.2.2.1 Port B Circuit Type

Type T7 T7 T19 T8 T6 T18 T18 T18

7.2.2.2 Port B register

Base Address = 0x4000_0040

Register name Address(Base+)
Port B data register PBDATA 0x0000
Port B output control register PBCR 0x0004
Port B function register 1 PBFR1 0x0008
Port B open drain control register PBOD 0x0028
Port B pull-up control register PBPUP 0x002C
Port B pull-down control register PBPDN 0x0030
Port B input control register PBIE 0x0038
2022/06/01 Momm e
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To S H I BA TMPM370FYDFG/FYFG
7.2.2.3 PBDATA (Port B data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PB7 to PBO R/W Port B data register
7.2.2.4 PBCR (Port B output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB7C PB6C PB5C PB4C PB3C PB2C PB1C PBOC
After reset 0 0 1 0 1 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PB7C to PBOC | R/IW Output
0: Disable
1: Enable
Mommaz 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.2.5 PBFRL1 (Port B function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB7F1 PB6F1 PB5F1 PB4F1 PB3F1 PB2F1 PB1F1 PBOF1
After reset 1 1 1 1 1 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 PB7F1 R/W 0: PORT
1:TRST
6 PB6F1 R/W 0: PORT
1: TDI
5 PB5F1 R/W 0: PORT
1: TDO / SWV
4 PB4F1 R/W 0: PORT
1: TCK/ SWCLK
3 PB3F1 R/W 0: PORT
1: TMS / SWDIO
2 PB2F1 R/W 0: PORT
1: TRACEDATA1
1 PB1F1 R/W 0: PORT
1: TRACEDATAO
0 PBOF1 R/W 0: PORT
1: TRACECLK
2022/06/01 Mommaan
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To S H I BA TMPM370FYDFG/FYFG
7.2.2.6 PBOD (Port B open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB70D PB60OD PB50D PB40OD PB30D PB20OD PB1OD PBOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PB70D to R/W 0:CMOS
PBOOD 1: Open-drain
7.2.2.7 PBPUP (Port B pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol PB7UP PB6UP PB5UP PB4UP PB3UP PB2UP PB1UP PBOUP
After reset 1 1 0 0 1 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PB7UP to R/W Pull-up
PBOUP 0: Disable
1: Enable
Mommaan 2022/06/01
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7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG
7.2.2.8 PBPDN (Port B pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB7DN PB6DN PB5DN PB4DN PB3DN PB2DN PB1DN PBODN
After reset 0 0 0 1 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PB7DN to R/W Pull-down
PBDN 0: Disable
1: Enable
2022/06/01 Mo=mmann
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To S H I BA TMPM370FYDFG/FYFG
7.2.2.9 PBIE (Port B input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PB7IE PB6IE PBSIE PB4IE PB3IE PB2IE PB1IE PBOIE
After reset 1 1 0 1 1 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PB7IE to PBOIE | R/IW Input
0: Disable
1: Enable
Momm and 2022/06/01
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7. Input / Output Ports

7.2 Port functions
TMPM370FYDFG/FYFG

7.2.3 Port C (PCO to PC7)

The port C is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port C performs the input/output port for
three-phase motor control (PMD).

Reset initializes all bits of the port C as general-purpose ports with input, output, pull-up and pull-down dis-
abled.

7.2.3.1 Port C Circuit Type

Type T3 T3 T1 T1 Tl T1 T1 Tl

7.2.3.2 Port C register

Base Address = 0x4000_0080

Register name Address(Base+)
Port C data register PCDATA 0x0000
Port C output control register PCCR 0x0004
Port C function register 1 PCFR1 0x0008
Port C open drain control register PCOD 0x0028
Port C pull-up control register PCPUP 0x002C
Port C pull-down control register PCPDN 0x0030
Port C input control register PCIE 0x0038
2022/06/01 Mommann
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TOSHIBA

TMPM370FYDFG/FYFG

7.2.3.3 PCDATA (Port C data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PC7 to PCO R/W Port C data register
7.2.3.4 PCCR (Port C output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PC7C PC6C PC5C Pc4ac PC3C Pc2C PC1C PcoC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PC7C to PCOC | R/IW Output
0: Disable
1: Enable
Mommann 2022/06/01
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7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG
7.2.3.5 PCFR1 (Port C function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PC7F1 PC6F1 PC5F1 PC4F1 PC3F1 PC2F1 PC1F1 PCOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 PC7F1 R/IW 0: PORT
1:0VVvo
6 PC6F1 RIW 0: PORT
1:EMGO
5 PC5F1 RIW 0: PORT
1:Z00
4 PC4F1 R/W 0: PORT
1: WOO0
3 PC3F1 R/IW 0: PORT
1: YOO
2 PC2F1 R/W 0: PORT
1: VOO
1 PC1F1 R/W 0: PORT
1: XO0
0 PCOF1 RIW 0: PORT
1: UOO
2022/06/01 M- ana
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TOSHIBA

TMPM370FYDFG/FYFG

7.2.3.6 PCOD (Port C open drain control register)
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31 30 29 28 27 26 25 24
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

22 21 20 19 18 17 16
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

14 13 12 1 10 9 8
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

6 5 4 3 2 1 0
bit symbol PC70D PC60D PC50D PC40D PC30D PC20D PC10D PCOOD
After reset 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PC70D to R/IW 0:CMOS
PCOOD 1: Open-drain
7.2.3.7 PCPUP (Port C pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

22 21 20 19 18 17 16
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

14 13 12 11 10 9 8
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

6 5 4 8 2 1 0
bit symbol PC7UP PC6UP PC5UP PC4uP PC3UP PC2uP PC1UP PCoOuUP
After reset 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PC7UP to R/W Pull-up
PCOUP 0: Disable
1: Enable
Mommanr 2022/06/01
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7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG
7.2.3.8 PCPDN (Port C pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PC7DN PC6DN PC5DN PC4DN PC3DN PC2DN PC1DN PCODN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PC7DN to R/W Pull-down
PCODN 0: Disable
1: Enable
7.2.3.9 PCIE (Port C input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PC7IE PC6IE PCS5IE PCA4IE PC3IE PC2IE PC1IE PCOIE
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PC7IE to R/W Input
PCOIE 0: Disable
1: Enable
2022/06/01 Mom-anr
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TOSHIBA

TMPM370FYDFG/FYFG

7.2.4

7.2.4.1 Port D Circuit Type

Port D (PDO to PD6)

The port D is a general-purpose, 7-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port D performs the serial interface func-
tion (SI0 / UART), the external signal interrupt input, the 16-bit timer input/output function and the Encoder

input function.

Reset initializes all bits of the port D as general-purpose ports with input, output, pull-up and pull-down dis-

abled.

The Port D has two types of function register. If you use the port D as a general-purpose port, set "0" to the
corresponding bit of the two registers.If you use the port D as other than a general-purpose port, set "1" to the
corresponding bit of the function register.Do not set "1" to the some function registers at the same time.

To use the external interrupt input for releasing STOP mode, select this function in the PDFR1 and enable
input in the PDIE register. These settings enable the interrupt input even if the CGSTBYCR<DRVE> bit in the
clock / mode control block is set to stop driving of pins during STOP mode.

Note:In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if input is
enabled in PxIE. Make sure to disable unused interrupts when programming the device.

7 6 5 4 3 2 1 0
Type T3 T2 T9 T4 T3 T10 T11
7.2.4.2 Port D register
Base Address = 0x4000_00CO
Register name Address(Base+)
Port D data register PDDATA 0x0000
Port D output control register PDCR 0x0004
Port D function register 1 PDFR1 0x0008
Port D function register 2 PDFR2 0x000C
Port D open drain control register PDOD 0x0028
Port D pull-up control register PDPUP 0x002C
Port D pull-down control register PDPDN 0x0030
Port D input control register PDIE 0x0038
Momman” 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.4.3 PDDATA (Port D data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PD6 PD5 PD4 PD3 PD2 PD1 PDO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PD6 to PDO R/W Port D data register
7.2.4.4 PDCR (Port D output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PD6C PD5C PD4C PD3C PD2C PD1C PDOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PD6C to PDOC | R/IW Output
0: Disable
1: Enable
2022/06/01 Mo=m-anne
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TOSHIBA

TMPM370FYDFG/FYFG

7.2.4.5 PDFR1 (Port D function register 1)
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31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PD6F1 PD5F1 PD4F1 PD3F1 PD2F1 PD1F1 PDOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6 PD6F1 R/W 0: PORT
1:RXD2
5 PD5F1 R/W 0: PORT
1: TXD2
4 PD4F1 R/W 0: PORT
1: SCLK2
3 PD3F1 R/W 0: PORT
1: INT9
2 PD2F1 R/W 0: PORT
1: ENCZ0
1 PD1F1 R/W 0: PORT
1: ENCBO
0 PDOF1 R/W 0: PORT
1: ENCAO
Mommann 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.4.6 PDFR2 (Port D function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PD4F2 - - PD1F2 PDOF2
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
315 - R Read as 0.
4 PD4F2 R/W 0: PORT
1: CTS2
3-2 - R Read as 0.
1 PD1F2 R/W 0: PORT
1: TBSOUT
0 PDOF2 R/W 0: PORT
1: TB5IN
2022/06/01 Mo=mmann
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To S H I BA TMPM370FYDFG/FYFG
7.2.4.7 PDOD (Port D open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PD60OD PD50D PD40OD PD30D PD20D PD10OD PDOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PD60OD to R/IW 0:CMOS
PDOOD 1: Open-drain
Mommand 2022/06/01
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7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG
7.2.4.8 PDPUP (Port D pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PD6UP PD5UP PD4UP PD3UP PD2UP PD1UP PDOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PD6UP to R/W Pull-up
PDOUP 0: Disable
1: Enable
7.2.4.9 PDPDN (Port D pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PD6DN PD5DN PD4DN PD3DN PD2DN PD1DN PDODN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PDG6DN to RIW Pull-down
PDODN 0: Disable
1: Enable
2022/06/01 Mom-ann
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TOSH I BA TMPM370FYDFG/FYFG

7.2.4.10 PDIE (Port D input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - PD6IE PD5IE PD4IE PD3IE PD2IE PD1IE PDOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6-0 PDG6IE to R/W Input
PDOIE 0: Disable
1: Enable
M- ann 2022/06/01
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7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG

7.2.5

Port E (PEO to PE7)

The port E is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port E performs the serial interface func-
tion (SIO / UART), the external signal interrupt input and the 16-bit timer input/output function.

Reset initializes all bits of the port E as general-purpose ports with input, output, pull-up and pull-down dis-
abled.

The Port E has two types of function register. If you use the port E as a general-purpose port, set "0" to the
corresponding bit of the two registers.If you use the port E as other than a general-purpose port, set "1" to the
corresponding bit of the function register.Do not set "1" to the some function registers at the same time.

To use the external interrupt input for releasing STOP mode, select this function in the PEFR2 and enable
input in the PEIE register. These settings enable the interrupt input even if the CGSTBYCR<DRVE> bit in the
clock / mode control block is set to stop driving of pins during STOP mode.

Note:In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if input is
enabled in PxIE. Make sure to disable unused interrupts when programming the device.

7.2.5.1 Port E Circuit Type

Type

T14 T12 T2 T12 T2 T9 T3 T2

7.2.5.2 Port E register

Base Address = 0x4000_0100

2022/06/01

Register name Address(Base+)
Port E data register PEDATA 0x0000
Port E output control register PECR 0x0004
Port E function register 1 PEFR1 0x0008
Port E function register 2 PEFR2 0x000C
Port E open drain control register PEOD 0x0028
Port E pull-up control register PEPUP 0x002C
Port E pull-down control register PEPDN 0x0030
Port E input control register PEIE 0x0038
N_—_ AN
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TOSHIBA

TMPM370FYDFG/FYFG

7.2.5.3 PEDATA (Port E data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7 PE6 PE2 PE1 PEO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PE7 to PEO R/W Port E data register
7.2.5.4 PECR (Port E output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7C PE6C PE5SC PE4C PE3C PE2C PE1C PEOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PE7C to PEOC | R/IW Output
0: Disable
1: Enable
Mo=m-anr 2022/06/01
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7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG
7.2.5.5 PEFRL1 (Port E function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7F1 PE6F1 PE5F1 PE4F1 PE3F1 PE2F1 PE1F1 PEOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 PE7F1 R/W 0: PORT
1:TB3OUT
6 PE6F1 R/W 0: PORT
1:TB3IN
5 PE5F1 R/W 0: PORT
1: TB20OUT
4 PE4F1 R/W 0: PORT
1: TB2IN
3 PE3F1 R/W 0: PORT
1: TB4OUT
2 PE2F1 R/W 0: PORT
1: SCLKO
1 PE1F1 R/W 0: PORT
1: RXDO
0 PEOF1 R/W 0: PORT
1: TXDO
2022/06/01 Mom- o
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To S H I BA TMPM370FYDFG/FYFG
7.2.5.6 PEFR2 (Port E function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7F2 PE6F2 - PE4F2 - PE2F2 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 PE7F2 R/W 0:PORT
1:INT7
6 PE6F2 R/W 0: PORT
1:INT6
5 - R Read as 0.
4 PE4F2 R/W 0: PORT
1: INT5
3 - R Read as 0.
2 PE2F2 R/W 0: PORT
1: CTSO
1-0 - R Read as 0.
Mom-an 2022/06/01
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7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG
7.2.5.7 PEOD (Port E open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE70D PE60OD PE50D PE4OD PE30D PE20D PE10D PEOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PE70D to R/W 0:CMOS
PEOOD 1: Open-drain
7.2.5.8 PEPUP (Port E pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol PE7UP PE6UP PE5UP PE4UP PE3UP PE2UP PE1UP PEOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PE7UP to R/W Pull-up
PEOUP 0: Disable
1: Enable
2022/06/01 Mom-ann
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TOSHIBA

TMPM370FYDFG/FYFG

7.2.5.9 PEPDN (Port E pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PE7DN PEGDN PES5DN PE4DN PE3DN PE2DN PE1DN PEODN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PE7DN to RIW Pull-down
PEODN 0: Disable
1: Enable
7.2.5.10 PEIE (Port E input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol PE7IE PE6IE PESIE PE4IE PE3IE PE2IE PELIE PEOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PE7IE to PEOIE | R/IW Input
0: Disable
1: Enable
Mom-aon 2022/06/01
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7. Input / Output Ports

7.2 Port functions
TMPM370FYDFG/FYFG

7.2.6 Port F (PFO to PF4)

The port F is a general-purpose, 5-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port F performs the serial interface func-
tion (SIO / UART), the 16-bit timer input/output function, the Encoder input function and the operation mode
setting.

While a reset signal is in "0"state, the PFO input and pull-up are enabled. At the rising edge of the reset sig-
nal, if PFO is "1", the device enters single mode and boots from the on-chip flash memory. If PFO is "0", the
device enters single boot mode and boots from the internal boot program. For details of single boot mode, refer
to Chapter "Flash Memory Operation".

Reset initializes all bits of the port F as general-purpose ports with input, output, pull-up and pull-down dis-
abled.

7.2.6.1 Port F Circuit Type

Type - - - T11 T10 T15 T2 T20

7.2.6.2 PortF register

Base Address = 0x4000_0140

Register name Address(Base+)
Port F data register PFDATA 0x0000
Port F output control register PFCR 0x0004
Port F function register 1 PFFR1 0x0008
Port F function register 2 PFFR2 0x000C
Port F function register 3 PFFR3 0x0010
Port F open drain control register PFOD 0x0028
Port F pull-up control register PFPUP 0x002C
Port F pull-down control register PFPDN 0x0030
Port F input control register PFIE 0x0038
2022/06/01 Mommann
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To S H I BA TMPM370FYDFG/FYFG
7.2.6.3 PFDATA (Port F data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF4 PF3 PF2 PF1 PFO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
315 - R Read as 0.
4-0 PF4 to PFO R/W Port F data register
7.2.6.4 PFCR (Port F output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF4C PF3C PF2C PF1C PFOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
315 - R Read as 0.
4-0 PF4C to PFOC | R/IW Output
0: Disable
1: Enable
Mommand 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.6.5 PFFR1 (Port F function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF4F1 PF3F1 PF2F1 PF1F1 PFOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
315 - R Read as 0.
4 PF4F1 R/W 0: PORT
1: ENCZ1
3 PF3F1 R/W 0: PORT
1: ENCB1
2 PF2F1 R/W 0: PORT
1: ENCA1
1 PF1F1 R/W 0: PORT
1: TB70UT
0 PFOF1 R/W 0: PORT
1: TB7IN
2022/06/01 Mommatn
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To S H I BA TMPM370FYDFG/FYFG
7.2.6.6 PFFR2 (Port F function register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF4F2 PF3F2 PF2F2 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
315 - R Read as 0.
4 PF4F2 R/W 0: PORT
1: RXD3
3 PF3F2 R/W 0: PORT
1: TXD3
2 PF2F2 R/W 0: PORT
1: SCLK3
1-0 - R Read as 0.
7.2.6.7 PFFR3 (Port F function register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - PF2F3 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as 0.
2 PF2F3 R/W 0: PORT
1: CTS3
1-0 - R Read as 0.
Mommaan 2022/06/01
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7. Input / Output Ports
7.2 Port functions
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TMPM370FYDFG/FYFG
7.2.6.8 PFOD (Port F open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF40D PF30D PF20D PF10D PFOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
315 - R Read as 0.
4-0 PF40D to R/W 0:CMOS
PFOOD 1: Open-drain
7.2.6.9 PFPUP (Port F pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol - - - PF4UP PF3UP PF2UP PF1UP PFOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-5 - R Read as 0.
4-0 PF4UP to R/W Pull-up
PFOUP 0: Disable
1: Enable
2022/06/01 Mommana
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7.2.6.10 PFPDN (Port F pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF4DN PF3DN PF2DN PF1DN PFODN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
315 - R Read as 0.
4-0 PF4DN to R/W Pull-down
PFODN 0: Disable
1: Enable
7.2.6.11 PFIE (Port F input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PF41E PF3IE PF2IE PF1IE PFOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
315 - R Read as 0.
4-0 PF4IE to PFOIE | R/W Input
0: Disable
1: Enable
Mommanr 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG

7.2.7 Port G (PGO to PG7)

The port G is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port G performs the input/output port for

three-phase motor control (PMD) function.

Reset initializes all bits of the port G as general-purpose ports with input, output, pull-up and pull-down dis-

abled.

7.2.7.1 Port G Circuit Type

7 6 5 4 3 2 1 0
Type T3 T3 Tl T1 T1 Tl T1 T1
7.2.7.2 Port G register
Base Address = 0x4000_0180
Register name Address(Base+)
Port G data register PGDATA 0x0000
Port G output control register PGCR 0x0004
Port G function register 1 PGFR1 0x0008
Port G open drain control register PGOD 0x0028
Port G pull-up control register PGPUP 0x002C
Port G pull-down control register PGPDN 0x0030
Port G input control register PGIE 0x0038
Mo AAN

2022/06/01

Downloaded From | Oneyac.com


https://www.oneyac.com

TOSHIBA

TMPM370FYDFG/FYFG

7.2.7.3 PGDATA (Port G data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG7 PG6 PG5 PG4 PG3 PG2 PG1 PGO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PG7 to PGO R/W Port G data register
7.2.7.4 PGCR (Port G output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG7C PG6C PG5C PG4C PG3C PG2C PG1C PGOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PG7C to PGOC | R/IW Output
0: Disable
1: Enable
Mommanz 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.7.5 PGFR1 (Port G function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG7F1 PG6F1 PG5F1 PG4F1 PG3F1 PG2F1 PG1F1 PGOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 PG7F1 R/W 0: PORT
1:0vv1
6 PG6F1 R/IW 0: PORT
1: EMG1
5 PG5F1 R/IW 0: PORT
1: 201
4 PG4F1 R/W 0: PORT
1: WO1
3 PG3F1 R/IW 0: PORT
1:YO1
2 PG2F1 R/W 0: PORT
1:vVO1
1 PG1F1 R/W 0: PORT
1: XO1
0 PGOF1 R/IW 0: PORT
1: UO1
2022/06/01 Mommasn
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TMPM370FYDFG/FYFG

7.2.7.6 PGOD (Port G open drain control register)
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31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG70D PG60D PG50D PG40D PG30D PG20D PG10D PGOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PG70D to R/IW 0:CMOS
PGOOD 1: Open-drain
7.2.7.7 PGPUP (Port G pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol PG7UP PG6UP PG5UP PG4UP PG3UP PG2UP PG1UP PGOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PG7UP to R/W Pull-up
PGOUP 0: Disable
1: Enable
Mommann 2022/06/01


https://www.oneyac.com

7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG
7.2.7.8 PGPDN (Port G pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG7DN PG6DN PG5DN PG4DN PG3DN PG2DN PG1DN PGODN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PG7DN to R/W Pull-down
PGODN 0: Disable
1: Enable
7.2.7.9 PGIE (Port G input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PG7IE PG6IE PG5IE PG4IE PG3IE PG2IE PG1IE PGOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PGYIE to R/W Input
PGOIE 0: Disable
1: Enable
2022/06/01 Mommarn
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TMPM370FYDFG/FYFG

7.2.8 Port H (PHO to PH7)

The port H is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port H performs the analog input of the
AD converter and the external signal interrupt input.

Reset initializes all bits of the port H as general-purpose ports with input, output, pull-up and pull-down dis-

abled.

To use the external interrupt input for releasing STOP mode, select this function in the PHFR1 and enable
input in the PHIE register. These settings enable the interrupt input even if the CGSTBYCR<DRVE> bit in the
clock / mode control block is set to stop driving of pins during STOP mode.

Note 1: Unless you use all the bits of port H as analog input pins, conversion accuracy may be reduced.Be sure to
verify that this causes no problem on your system.
Note 2: In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if input
is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

7.2.8.1 Port H Circuit Type

7 6 5 4 3 2 1 0
Type T16 T16 T16 T16 T16 T17 T17 T17
7.2.8.2 Port H register
Base Address = 0x4000_01CO
Register name Address(Base+)
Port H data register PHDATA 0x0000
Port H output control register PHCR 0x0004
Port H function register 1 PHFR1 0x0008
Port H open drain control register PHOD 0x0028
Port H pull-up control register PHPUP 0x002C
Port H pull-down control register PHPDN 0x0030
Port H input control register PHIE 0x0038
Mommard 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.8.3 PHDATA (Port H data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH7 PH6 PH5 PH4 PH3 PH2 PH1 PHO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PH7 to PHO R/W Port H data register
7.2.8.4 PHCR (Port H output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH7C PH6C PH5C PH4C PH3C PH2C PH1C PHOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PH7C to PHOC | R/IW Output
0: Disable
1: Enable
2022/06/01 Mommarn
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7.2.8.5 PHFR1 (Port H function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - PH2F1 PH1F1 PHOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as 0.
2 PH2F1 R/W 0: PORT
1:INT2
1 PH1F1 R/W 0: PORT
1:INT1
0 PHOF1 R/W 0: PORT
1: INTO
Mommare 2022/06/01
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7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG
7.2.8.6 PHOD (Port H open drain control register)

30 29 28 27 26 25 24
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

22 21 20 19 18 17 16
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

14 13 12 1 10 9 8
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

6 5 4 3 2 1 0
bit symbol PH70D PH60D PH50D PH40D PH30D PH20D PH10D PHOOD
After reset 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PH70D to R/IW 0:CMOS
PHOOD 1: Open-drain
7.2.8.7 PHPUP (Port H pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0

22 21 20 19 18 17 16
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

14 13 12 11 10 9 8
bit symbol - - - - - - -
After reset 0 0 0 0 0 0 0

6 5 4 8 2 1 0
bit symbol PH7UP PH6UP PH5UP PH4UP PH3UP PH2UP PH1UP PHOUP
After reset 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PH7UP to R/W Pull-up
PHOUP 0: Disable
1: Enable
2022/06/01 Mommara
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7.2.8.8 PHPDN (Port H pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH7DN PH6DN PH5DN PH4DN PH3DN PH2DN PH1DN PHODN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PH7DN to R/W Pull-down
PHODN 0: Disable
1: Enable
7.2.8.9 PHIE (Port H input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PH7IE PH6IE PHS5IE PHA4IE PH3IE PH2IE PH1IE PHOIE
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PH7IE to R/W Input
PHOIE 0: Disable
1: Enable
Momm s 2022/06/01
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7. Input / Output Ports

7.2 Port functions
TMPM370FYDFG/FYFG

7.2.9 Portl (PIO to PI3)

The port | is a general-purpose, 4-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port | performs the analog input of the AD
converter.

Reset initializes all bits of the port | as general-purpose ports with input, output, pull-up and pull-down dis-
abled.

Note: Unless you use all the bits of port | as analog input pins, conversion accuracy may be reduced.Be sure to ver-
ify that this causes no problem on your system.

7.2.9.1 Port | Circuit Type

Type - - - - T16 T16- T16 T16

7.2.9.2 Port | register

Base Address = 0x4000_0200

Register name Address(Base+)
Port | data register PIDATA 0x0000
Port | output control register PICR 0x0004
Port | open drain control register PIOD 0x0028
Port | pull-up control register PIPUP 0x002C
Port | pull-down control register PIPDN 0x0030
Port I input control register PIIE 0x0038
2022/06/01 Mommarn
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To S H I BA TMPM370FYDFG/FYFG
7.2.9.3 PIDATA (Port | data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PI3 P12 P11 P10
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
314 - R Read as 0.
3-0 PI3 to PIO R/W Port | data register
7.2.9.4 PICR (Port | output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PI3C PI2C- PI1C- PlOC-
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
314 - R Read as 0.
3-0 PI3C to PIOC R/W Output
0: Disable
1: Enable
Mommar 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.9.5 PIOD (Port | open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PI30D P120D PI110OD P1I0OD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
314 - R Read as 0.
3-0 PI3OD-PIOOD | R/W 0:CMOS
1: Open-drain
7.2.9.6 PIPUP (Port | pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol - - - - PI3UP PI2UP PI1UP PIOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-4 - R Read as 0.
3-0 PI3UP to R/W Pull-up
PIOUP 0: Disable
1: Enable
2022/06/01 Mom-are
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7.2.9.7 PIPDN (Port I pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PI3DN PI2DN PI1DN PIODN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
314 - R Read as 0.
3-0 PI3DN to R/W Pull-down
PIODN 0: Disable
1: Enable
7.2.9.8 PIIE (Port | input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - PI3IE PI2IE PI1IE PIOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
314 - R Read as 0.
3-0 PI3IE to PIOIE | R/W Input
0: Disable
1: Enable
Mommarn 2022/06/01
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7. Input / Output Ports

7.2 Port functions
TMPM370FYDFG/FYFG

7.2.10 Port J (PJO to PJ7)

The port J is a general-purpose, 8-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port J performs the analog input of the
AD converterand the external signal interrupt input.

Reset initializes all bits of the port J as general-purpose ports with input, output, pull-up and pull-down dis-
abled.

To use the external interrupt input for releasing STOP mode, select this function in the PJFR1 and enable
input in the PJIE register. These settings enable the interrupt input even if the CGSTBYCR<DRVE> bit in the
clock / mode control block is set to stop driving of pins during STOP mode.

Note 1: Unless you use all the bits of port J as analog input pins, conversion accuracy may be reduced.Be sure to
verify that this causes no problem on your system.

Note 2: In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if input
is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

7.2.10.1 Port J Circuit Type

Type T17 T17 T16 T16 T16 T16 T16 T16

7.2.10.2 Port J register

Base Address = 0x4000_0240

Register name Address(Base+)
Port J data register PJDATA 0x0000
Port J output control register PJCR 0x0004
Port J function register 1 PJFR1 0x0008
Port J open drain control register PJOD 0x0028
Port J pull-up control register PJPUP 0x002C
Port J pull-down control register PJPDN 0x0030
Port J input control register PJIE 0x0038
2022/06/01 Mommarn
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TMPM370FYDFG/FYFG

7.2.10.3 PJDATA (Port J data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ7 PJ6 PJ5 PJ4 PJ3 PJ2 PJ1 PJO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PJ7 to PJO R/W Port J data register
7.2.10.4 PJCR (Port J output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ7C PJ6C PJ5C PJac PJ3C PJ2C PJ1C PJoC
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function

31-8 - R Read as 0.
7-0 PJ7C to PJOC R/W Output

0: Disable

1: Enable

Mommard 2022/06/01
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7. Input / Output Ports
7.2 Port functions
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TMPM370FYDFG/FYFG
7.2.10.5 PJFR1 (Port J function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ7F1 PJ6F1 - - - - - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 PJ7F1 R/W 0: PORT
1: INTD
6 PJ6F1 RIW 0: PORT
1: INTC
5-0 - R Read as 0.
7.2.10.6 PJOD (Port J open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ70D PJ6OD PJ50D PJ40D PJ30D PJ20D PJ10D PJOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PJ70D to R/W 0:CMOS
PJOOD 1: Open-drain
2022/06/01 Mommarn



https://www.oneyac.com

TOSHIBA

TMPM370FYDFG/FYFG

7.2.10.7 PJPUP (Port J pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ7UP PJ6UP PJ5UP PJ4UP PJ3UP PJ2UP PJ1UP PJOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PJ7UP to R/W Pull-up
PJOUP 0: Disable
1: Enable
7.2.10.8 PJPDN (Port J pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ7DN PJ6DN PJ5DN PJ4DN PJ3DN PJ2DN PJ1DN PJODN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PJ7DN-PJODN | R/W Pull-down
0: Disable
1: Enable
Mommarn 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.10.9 PJIE (Port J input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PJ7IE PJGIE PJ5IE PJ4IE PJ3IE PJ2IE PJ1IE PJOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PJ7IE to PJOIE | R/IW Input
0: Disable
1: Enable
2022/06/01 M- ara
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7.2.11 Port K (PKO to PK1)

The port K is a general-purpose, 2-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port K performs the analog input of the
AD converter and the external signal interrupt input.

Reset initializes all bits of the port K as general-purpose ports with input, output, pull-up and pull-down dis-
abled.

To use the external interrupt input for releasing STOP mode, select this function in the PKFR1 and enable
input in the PKIE register. These settings enable the interrupt input even if the CGSTBYCR<DRVE> bit in the
clock / mode control block is set to stop driving of pins during STOP mode.

Note 1: Unless you use all the bits of port K as analog input pins, conversion accuracy may be reduced.Be sure to
verify that this causes no problem on your system.

Note 2: In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if input
is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

7.2.11.1 Port K Circuit Type

Type - - - - - - T17 T17

7.2.11.2 Port K register

Base Address = 0x4000_0280

Register name Address(Base+)
Port K data register PKDATA 0x0000
Port K output control register PKCR 0x0004
Port K function register 1 PKFR1 0x0008
Port K open drain control register PKOD 0x0028
Port K pull-up control register PKPUP 0x002C
Port K pull-down control register PKPDN 0x0030
Port K input control register PKIE 0x0038
M- arr 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.11.3 PKDATA (Port K data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - PK1 PKO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1-0 PK1 to PKO R/W Port K data register
7.2.11.4 PKCR (Port K output control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - PK1C PKOC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1-0 PK1C to PKOC | R/IW Output
0: Disable
1: Enable
2022/06/01 M- arr
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7.2.11.5 PKFR1 (Port K function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - PK1F1 PKOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1 PK1F1 R/W 0: PORT
1: INTF
0 PKOF1 R/W 0: PORT
1: INTE
7.2.11.6 PKOD (Port K open drain control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol - - - - - - PK10D PKOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1-0 PK10D to R/W 0:CMOS
PKOOD 1: Open-drain
Momm 2022/06/01
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7. Input / Output Ports

7.2 Port functions

TMPM370FYDFG/FYFG
7.2.11.7 PKPUP (Port K pull-up control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - PK1UP PKOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1-0 PK1UP to R/W Pull-up
PKOUP 0: Disable
1: Enable
7.2.11.8 PKPDN (Port K pull-down control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - PK1DN PKODN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1-0 PK1DN- RIW Pull-down
PKODN 0: Disable
1: Enable
2022/06/01 Mom-arne
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To S H I BA TMPM370FYDFG/FYFG
7.2.11.9 PKIE (Port K input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - PK1IE PKOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1-0 PK1IE-PKOIE R/W Input
0: Disable
1: Enable
Mommarn 2022/06/01
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7. Input / Output Ports

7.2 Port functions
TMPM370FYDFG/FYFG

7.2.12 Port L (PLO to PL1)

The port L is a general-purpose, 2-bit input / output port. For this port, inputs and outputs can be specified in
units of bits. Besides the general-purpose input / output function, the port L performs the external signal inter-
rupt input.

Reset initializes all bits of the port L as general-purpose ports with input disabled.

To use the external interrupt input for releasing STOP mode, select this function in the PLFR1 and enable
input in the PLIE register. These settings enable the interrupt input even if the CGSTBYCR<DRVE> bit in the
clock / mode control block is set to stop driving of pins during STOP mode.

Note 1: In modes other than STOP mode, interrupt input is enabled regardless of the PxFR register setting if input
is enabled in PxIE. Make sure to disable unused interrupts when programming the device.

Note 2: When the power supply switch on, please keep 'Low’ level to port L, constant time.(include in reset time)
The details please watch 'Notice for the power supply’ of 'Electrical Characteristics’.

7.2.12.1 Port L Circuit Type

Type - - - - - - T5 T5

7.2.12.2 Port L register

Base Address = 0x4000_02CO

Register name Address(Base+)
Port L data register PLDATA 0x0000
Port L function register 1 PLFR1 0x0008
Port L input control register PLIE 0x0038
2022/06/01 Mommamn
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To S H I BA TMPM370FYDFG/FYFG
7.2.12.3 PLDATA (Port L data register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - PL1 PLO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1-0 PL1 to PLO R/W Port L data register
7.2.12.4 PLFR1 (Port L function register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - PL1F1 PLOF1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1 PL1F1 R/W 0: PORT
1: INTA
0 PLOF1 R/W 0: PORT
1:INTB
Momm a7 2022/06/01
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7. Input / Output Ports
7.2 Port functions

TMPM370FYDFG/FYFG
7.2.12.5 PLIE (Port L input control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - PL1IE PLOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as 0.
1-0 PL1IE to PLOIE | R/IW Input
0: Disable
1: Enable
Ne—s A7~

2022/06/01
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7. Input / Output Ports

7.3 Block Diagrams of Ports
TMPM370FYDFG/FYFG

7.3 Block Diagrams of Ports

7.3.1 Port Types

The ports are classified as shown below. Please refer to the following pages for the block diagrams of each
port type.

Dot lines in the figure indicate the part of the equivalent circuit described in the "Block diagrams of ports".

Table 7-3 Function Lists

Program-
Type GP Port Functionl | Function2 | Function3 Analog Pull-up Pull-dn mable Note
open-drain
n /o Output B B B R R o Function output .triggered
by enable signal
T2 /0 Output - - - R R o
T3 /0 Input - - - R R o
T4 110 Input (int) - - - R R o
T5 Input Input (int) - - - - - -
Function output triggered
6 110 110 - - - NoR - - put g
by enable signal
T7 /0 Input - - - NoR - -
T8 110 Input - - - - NoR -
T9 /0 110 Input - - R R o
T10 1/0 Input Output - - R R o
T11 /0 Input Input - - R R o
T12 1/0 Input Input(int) - - R R o
T13 1/0 Output Output - - R R o
T14 1/0 Output 110 - - R R o
T15 110 Input 110 Input - R R o
T16 1/0 - - - o R R o
T17 1/0 Input(int) - - o R R o
T18 1/0 Output - - - R - -
Function output triggered
T19 1/0 Output - - - NoR - - P . 99
by enable signal
T20 /o Input B _ _ NOR NGR o BOOT input enabled during
reset
High-speed osscillator
T21 1/0 - (0SC1) - - - R R o gh-sp
(External)
int : Interrupt input R: Forced disable during reset
- : Not exist NoR: Unaffected by reset
o : Exist
2022/06/01 M- ama
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TOSHIBA

TMPM370FYDFG/FYFG

7.3.2 TypeTl

sng ejeq |eulaju|

A

PXPUP

Drive Disable
in STOP Mode
(Set by <DRVE>)

RESET

(Pull-up Control)

A

PxPDN
(Pull-down

Control)

A

PxCR

(Output Control)

Y

PxFR1

Function
Output
Enable

(Function Control)|

A

PxDATA

Function
Output

1

Programable
pull-up and pull-down

(Output Latch)

A

A4

PxOD

\ Z

(Open Drain
Control)

A

PxIE

(Input Control)

Port Read

Figure 7-1

Port Type T1

1/0
D PORT

[ PR 4
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7. Input / Output Ports
7.3 Block Diagrams of Ports

TMPM370FYDFG/FYFG
7.3.3 TypeT2
Drive Disable
in STOP Mode _—
(Set by <DRVE>) RESET
Programable
™M L PxPUP "‘I:)o—' pull-up and pull-down
—~ 7| (Pull-up Control)
PxPDN p
<—>| (Pul-down ]
Control)
< - PxCR
—~ 7| (Output Controll) J
=l
e - PXFR1
5 ”|(Function Control) J
D .
L Function _1
o Output ™ [].1o
< PxDATA [ PORT
— 7] (Output Latch) 0
PxOD
<—>»{ (Open Drain
Control)
<> PxIE _
- (Input Control)
0
f\/ 1
Port Read
Figure 7-2 PORT Type T2
2022/06/01 N-~- 470
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TOSHIBA

TMPM370FYDFG/FYFG

7.3.4 Type T3
Drive Disable
in STOP Mode BEQET
(Set by <DRVE>) RESET
Programable
M\ pull-up and pull-down
< | PxPUP H o
7| (Pull-up Control)
PxPDN
<—>» (Pull-down “_D_|
Control)
- - PxCR
7| (Output Controll) <
=1
T -l PxFR1
g ”|(Function Control) J
o
I
5 N
o - PxDATA /O
&[> (Output Latch) L I:I PORT
PxOD
<—>»{ (Open Drain
Control)
- . PxIE _
- (Input Control)
0
U 1 '_G
Port Read
Function <—<:|_
Input1
Figure 7-3 PORT Type T3
momm 2022/06/01
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7. Input / Output Ports

7.3 Block Diagrams of Ports
TMPM370FYDFG/FYFG

7.3.5 Type T4
Drive Disable e ——
in STOP Mode RESET
(Set by kDRVE>)
Programable
™ ull-up and pull-down
< % PxPUP u—D_l p p p
~ 7| (Pull-up Control)
PxPDN /
<—>»| (Pull-down '—D_l
Control)
<< -l PxCR
~ 7| (Output Controll) )
=)
g g PxFR1
o ”"|(Function Control) J
O
©
53
vy}
7 le__y| PxDATA N 10
- (Output Latch) I/ PORT
PxOD
<—>»{ (Open Drain
Control)
< - PxIE _
= 71 (nput Control)
0
U 1 ’_G
Port Read
Interrupt <
Input
Figure 7-4 PORT Type T4
2022/06/01 TN
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TOSH I BA TMPM370FYDFG/FYFG

7.3.6 TypeT5
Drive Disable
in STOP Mode
(Set by <DRVE>)
(N
P PxFR1

”|(Function Control)

=1

@

@

=)

L

o

o

)

w

c

@
L ~ PxIE N
- (Input Control)

Fl 1/0
~ 1 '_G PORT

Port Read

Interrupt <€
Input

Figure 7-5 PORT Type T5

PPN 2022/06/01
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7. Input / Output Ports
7.3 Block Diagrams of Ports

TMPM370FYDFG/FYFG

7.3.7 Type T6
Drive Disable
in STOP Mode
(Set by <DRVE>)
Programable
M\ pull-up
. -~ PxPUP
7| (Pull-up Control)
. -~ PxCR 0
(Output Controll) Function p
Output {
Enable 1
Sl o  PxFRi o
g —~  ”|(Function Control)
2 Function 1
o
QO Output I:I 1/0
o o|  PxDATA PORT
c (Output Latch) 0
o o PXIE _ - 0
- (Input Control)
1
0
——
Port Read
~J Function 4—(:!—
Input1
Figure 7-6 PORT Type T6
2022/06/01 N-~-a0n
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TOSH I BA TMPM370FYDFG/FYFG

7.3.8 TypeT7
Drive Disable
in STOP Mode —_—
(Set by <DRVE>) RESET
(™M PxPUP | Programable
X |
«> (Pull-up Control) { pull-up
<< PxCR
7] (Output Control) <
5
T |y PxFR1
=8 D T )
o}
O
5y
o | PxDATA 1O
® (Output Latch) [ PORT
«> PXIE _ L 0
= 7 (Input Control)
1
0
——
Port Read
Function <_<:|—
AN Input1
Figure 7-7 PORT Type T7
. 2022/06/01
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7. Input / Output Ports
7.3 Block Diagrams of Ports

TMPM370FYDFG/FYFG

7.3.9 Type T8
Drive Disable
in STOP Mode RESET
(Set by <DRVE>)
Programable
™ PXPDN pull-down
<—>»{ (Pull-down I
Control)
< - PxCR
7| (Output Control) )
=l
% le_ 3] PxFRI
8" (HetERI )
o
L
Q
Jos]
S |  PxDATA D o
7| (Output Latch) | PORT
< - PxIE _ - 0
= 7 (Input Control)
1
0
——¢
Port Read
~J Function <—<:|—
Input1
Figure 7-8 PORT Type T8
2022/06/01 - 40n
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TOSHIBA

TMPM370FYDFG/FYFG

7.3.10 Type T9

Drive Disable
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in STOP Mode RESET
(Set by <DRVE>)
Programable
Il-up and pull-down
N\ < >
P PxPUP
=7 (Pull-up Control) ’—D_l
PxPDN )
<—>»{ (Pull-down '_D_|
Control)
P PXCR
7] (Output Control) [
3
o |« > PxFR1
2 (Function Control) J
o
Y]
5
Tl —» PxFR2
@ (Function Control
Function 4
Output “ \ N ] 1o
> PxDATA IA I/ PORT
(Output Latch) 0
PxOD
<—>»| (Open Drain
Control)
PN PxIE .
-~ (Input Control)
0
&
~U Port Read
Function <—<:|_
Input1
Function <_<:|—
Input2
Figure 7-9 PORT Type T9
e 4nn 2022/06/01
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7. Input / Output Ports

7.3 Block Diagrams of Ports
TMPM370FYDFG/FYFG

7.3.11 Type T10

Drive Disable

in STOP Mode RESET

(Set by <DRVE>)

Programable

pull-up and pull-down

’\,‘ N PxPUP "‘I:)o—'
=~ 7| (Pull-up Control)
PxPDN )
<—>»{ (Pull-down ._D_l
Control)
< » | PxCR
—~ 7| (Output Control) )
<> PxFR1
5 (Function Control)| J
T
5
o
g < > PxFR2
o (Function Control)|
w
& Function 1
Output N D o
> PxDATA I/ PORT
(Output Latch) 0
PxOD
<—>»{ (Open Drain
Control)
< > PxIE -
= 71 (nput Control)
0
B ad
NJ Port Read
Function <_<]—
Input1
Figure 7-10 PORT Type T10
2022/06/01 mee- 404
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TOSHIBA

TMPM370FYDFG/FYFG

7.3.12 Type T11

Drive Disable
in STOP Mode
(Set by <DRVE>)

RESET

Programable
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pull-up and pull-down
(\’l o PxPUP 1
7| (Pull-up Control)
PxPDN ¢
<—>»| (Pull-down ._D_l
Control)
PN PxCR
77| (Output Control) <
< > PxFR1
= (Function Control) J
T
3
o
S le—> PxFR2
53 (Function Control)
w
C
(%2}
S|  PxDATA M ] 1o
| (Output Latch) I PORT
PxOD
<« »{ (Open Drain
Control)
o PXIE °
- (Input Control)
0
] »—G
U Port Read
Function <—<:|_
Input1
Function 4—@
Input2
Figure 7-11 PORT Type T11
Now- anr 2022/06/01
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7. Input / Output Ports

7.3 Block Diagrams of Ports
TMPM370FYDFG/FYFG

7.3.13 Type T12

Drive Disable

in STOP Mode RESET
(Set by <DRVE>)
Programable
’\,‘ - PXPUP "—DO_| pull-up and pull-down
7| (Pull-up Control)
PxPDN p
<—>»{ (Pull-down ._D_l
Control)
< > PxCR
77| (Output Control) p
5 |le—> PxFR1
§ (Function Control) J
g8
O
=8
2 | €—> PxFR2
2’ (Function Control)| @
172]
PXDATA M ] o
71 (Output Latch) I/ PORT
PxOD
<—>»{ (Open Drain
Control)
o PxIE o
—~ 7] (Input Control)
0
1
~U Port Read
Interrupt <€
Input
Function (—(:!_
Input1
Figure 7-12 PORT Type T12
2022/06/01 A
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TOSHIBA

TMPM370FYDFG/FYFG

7.3.14 Type T13

sng ejeq |eusaju|

A

PxPUP
(Pull-up Control)

Drive Disable
in STOP Mode
(Set by <DRVE>)

RESET

H >H

A

Y

PxPDN
(Pull-down
Control)

iy

A

A

PxCR
(Output Control)

PxFR1
(Function Control),

A

Y

PxFR2
(Function Control),

PxDATA
(Output Latch)

A

PxOD

Function
Output2
Function
Output1

1

Programable
pull-up and pull-down

\ 7

(Open Drain
Control)

A

Y

PxIE

(Input Control)

Port Read

L]

Figure 7-13 PORT Type T13

/0
PORT

N 4077
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7. Input / Output Ports

7.3 Block Diagrams of Ports
TMPM370FYDFG/FYFG

7.3.15 Type T14

Drive Disable

in STOP Mode RESET
(Set by <DRVE>)
Programable
MY pull-up and pull-down
< N, PxPUP "_D_l
7| (Pull-up Control)
PxPDN )
<—>» (Pull-down ’_D_|
Control)
< > PxCR
7] (Output Control) )
=1
T |«—> PxFR1
g (Function Control) J
o
[
)
P> PxFR2
@ (Function Control)
Function 1
Output ; I\ D 10
' PxDATA i I/ PORT
7| (Output Latch) 0
PxOD
<—>»| (Open Drain
Control)
< » PxIE o
- (Input Control)
0
1
N Port Read
Interrupt
Input
Figure 7-14 PORT Type T14
2022/06/01 no—- 400
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TOSHIBA

TMPM370FYDFG/FYFG

7.3.16 Type T15

Drive Disable

in STOP Mode RESET
(Set by <DRVE>)
Programable
v pull-up and pull-down
< o PxPuUP "—Do—|
7| (Pull-up Control)
PxPDN )
<—>»{ (Pull-down ._D_|
Control)
- PxCR
77| (Output Control) q
<> PxFR1 |
_ (Function Control) J
3
5]
B
o
O < > PxFR2
% (Function Control)
o8]
c
2]
< > PxFR3
(Function Control)
Fupction 4
Odtput2 N D 1/0
- PxDATA A I/ PORT
1 (output Latch) 0
PxOD
<—>»{ (Open Drain
Contro)
PN PxIE °
— 7| (Input Control)
0
&
av Port Read
Function Input1 <—<:,|_
Function |nput2<_<:|7
Function Input3<€—( |
Figure 7-15 PORT Type T15
EPPYN 2022/06/01
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7. Input / Output Ports
7.3 Block Diagrams of Ports

TMPM370FYDFG/FYFG

7.3.17 Type T16

Drive Disable
in STOP Mode RESET
(Set by <DRVE>)

Programable

’\,‘ _ bxPUP .,_D_| pull-up and pull-down
- ”| (Pull-up Control)
PxPDN p
<—> (Pull-down 1 >
Control)
< - PxCR
7| (output Control) )
3
(0]
: )
o
o
Q
5
w
& 3|  PxDATA N D e
7| (Output Latch) L PORT
PxOD
<—>» (Open Drain
Control)
> PxIE _
7| (Input Control)
0
"\/ 1 < E
Port Read
Analog Input <€
Figure 7-16 PORT Type T16
2022/06/01 n-—- 4nn
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TOSHIBA

TMPM370FYDFG/FYFG

7.3.18 Type T17

sng ejeq |eulaju|

A

PXPUP

Drive Disable
in STOP Mode
(Set by kDRVE>)

RESET

(Pull-up Control)

A

A

PxPDN
(Pull-down

Control)

A

PxCR

(Output Control)

PxFR1

(Function Control)|

PxDATA

Programable
pull-up and pull-down

(Output Latch)

A

PxOD

\ 7

(Open Drain
Control)

A

Analog Input

Y

Interrupt Input <€

PxIE

(Input Control)

Port Read

A

Figure 7-17 PORT Type T17

110
D PORT

Moo AN4
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7. Input / Output Ports

7.3 Block Diagrams of Ports
TMPM370FYDFG/FYFG

7.3.19 Type T18

Drive Disable
in STOP Mode RESET
(Set by <DRVE>)

Programable
M\ pull-up and pull-down
<

< - PxPUP

= 7| (Pull-up Control) '_D_l

< PxCR q — 0

~ 7| (Output Control)

1
=1
5]
S |e—>» PxFR1 _
© ™ 7|(Function Control)
O
:"; Function 1
@ Output1 D 1O
@ o|  PxDATA oot
71 (output Latch) 0
< - PxIE o
- (Input Control)
0
1
Port Read
U
Figure 7-18 PORT Type T18
2022/06/01 o~ 4nn
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TOSHIBA

TMPM370FYDFG/FYFG

7.3.20 Type T19

Drive Disable
in STOP Mode
(Set by <DRVE>)

Programable
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M\ N B
o PxPUP pull-up and pull-down
7| (Pull-up Control)
<« PXCR 0
7| (Output Control) Function p

Output
5 Enable ] 1
% le—>» PxFR1 o
® | = 7 |(Function Control)
O
g, Function 1
- Output D /0
5 > PxDATA PORT
(Output Latch) 0
. PXIE _
—~ 7| (Input Control)
0
< /I
\F‘ 1
Port Read
NJ
Figure 7-19 PORT Type T19
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7. Input / Output Ports

7.3 Block Diagrams of Ports
TMPM370FYDFG/FYFG

7.3.21 Type T20

Drive Disable ScocT
in STOP Mode RESET
(Set by kDRVE>)
Programable

M\ pull-up and pull-down
PXPUP
”| (Pull-up Control)

A
A

PxPDN
<—>»| (Pull-down i
Control)
< -l PxCR
7| (Output Control) Ib—d:)_
El o  PxFR1
g ”"|(Function Control) J
SN
O
L
= PxDATA l\ Lo
D | .
S| (Output Latch) L, I:I oo
PxOD
<—>»{ (Open Drain
Control)
< - PxIE _
77| (Input Control))
10|
O Il 1 NS
Port Read
Function <—<:|_
Input1
BOOT <%
2022/06/01 mees 4na
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TOSHIBA

TMPM370FYDFG/FYFG

7.3.22 Type T21

Drive Disable
in STOP Mode
(Set by <DRVE>)

RESET

pull-up and pull-down
(\’l o  PxPUP H
7] (Pull-up Control)
PXPDN )
<—>»{ (Pull-down ._D_l
Control)
PN PXCR
77| (Output Control) q
3
2 )
5
o
|w)
]
5y
W
c
2
o|  PxDATA N D oo
| (Output Latch) L PORT
PxOD
<—>»| (Open Drain
Control)
N PxIE
—~ 7| (Input Control)
NJ Port Read
External high-speed <€
Oscillator
e anr 2022/06/01
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7. Input / Output Ports

7.4 Appendix Port Setting List
TMPM370FYDFG/FYFG

7.4 Appendix Port Setting List

The following table shows the register setting for each function.

Initialization of the ports where the [e]does not exist in the "After reset" field is set to "0" for all register settings.

Setting for the bit "x" can be arbitrarily-specified.

7.4.1 Port A Setting

Table 7-4 Port Setting List(Port A)

) Port ) After
Pin Function PACR PAFR1 | PAFR2 PAOD PAPUP | PAPDN PAIE
Type reset
Input Port 0 0 0 X X X 1
Output Port 1 0 0 X X X 0
PAO T12
TBOIN (input) 0 1 0 X X X 1
INT7 (Input) 0 0 1 X X X 1
Input Port 0 0 - X X X 1
PA1 T2 Output Port 1 0 - X X X 0
TBOOUT(Output) 1 1 - X X X 0
Input Port 0 0 0 X X X 1
Output Port 1 0 0 X X X 0
PA2 T12
TB1IN (Input) 0 1 0 X X X 1
INT4 (Input) 0 0 1 X X X 1
Input Port 0 0 - X X X 1
PA3 T2 Output Port 1 0 - X X X 0
TB1OUT (output) 1 1 - X X X 0
Input Port 0 0 0 X X X 1
Output Port 1 0 0 X X X 0
PA4 T9
SCLK1 (1/0) 1 1 0 X X X 1
CTS1 (Input) 0 0 1 X X X 1
Input Port 0 0 0 X X X 1
QOutput Port 1 0 0 X X X 0
PA5 T13
TXD1 (Output) 1 1 0 X X X 0
TB60OUT(Output) 1 0 1 X X X 0
Input Port 0 0 0 X X X 1
Output Port 1 0 0 X X X 0
PAG T11
RXD1 (Input) 0 1 0 X X X 1
TB6IN (Input) 0 0 1 X X X 1
Input Port 0 0 0 X X X 1
Output Port 1 0 0 X X X 0
PA7 T12
TB4IN (Input) 0 1 0 X X X 1
INT8 (Input) 0 0 1 X X X 1
2022/06/01 Moo ann
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7.4.2 Port B Setting

Table 7-5 Port Setting List(Port B)

Pin

Port
Type

Function

After
reset

PBCR

PBFR1

PBOD

PBPUP

PBPDN

PBIE

PBO

T18

Input Port

Output Port

TRACECLK (Output)

PB1

T18

Input Port

Output Port

TRACEDATAO (Output)

PB2

T18

Input Port

Output Port

TRACEDATAL1 (Output)

PB3

T6

Input Port

QOutput Port

rlo|lr|lr|lo|lr|lr|lolr|r]|o

TMS / SWDIO (I / O)

PB4

T8

Input Port

QOutput Port

TCK / SWCLK (Input)

PB5

T19

Input Port

QOutput Port

TDO / SWV (Output)

PB6

T7

Input Port

Output Port

TDI (Input)

PB7

T7

Input Port

QOutput Port

rlo|lOo|Rr|O|lRr|RP|O|lO|RL|O]| R

TRST (Input)

o

r|lo|lolRr|O|lO]lRrRr|O|O|lR|O|lO|RrR|O|lO|R|O|lO|R|O|lO]|Rr]|]O] O

rlolr]lrRr|lOolRrRr]l]Oo|lOo|lRrRr]lRFR|O|lRFR]R|O|lRP|]O|lO|lRrR|]O|lO|lR|]O|lO] R
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7.4.3 Port C Setting
Table 7-6 Port Setting List(Port C)
Pin Port Function After | pecr | perr1 | pcop | pepup | pepon | PCiE
Type reset
Input Port 0 0 X X X 1
PCO T1 Output Port 1 0 X X X 0
UOO (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PC1 Tl Output Port 1 0 X X X 0
XO0 (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PC2 T1 Output Port 1 0 X X X 0
VOO (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PC3 T1 QOutput Port 1 0 X X X 0
YOO (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PC4 T1 QOutput Port 1 0 X X X 0
WOO (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PC5 T1 QOutput Port 1 0 X X X 0
ZO0 (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PC6 T3 QOutput Port 1 0 X X X 0
EMGO (Input) 0 1 X X X 1
Input Port 0 0 X X X 1
PC7 T3 Output Port 1 0 X X X 0
OWVO (Input) 0 1 X X X 1
2022/06/01 Mommann
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7.4.4 Port D Setting

Table 7-7 Port Setting List(Port D)

) Port ) After
Pin Function PDCR PDFR1 | PDFR2 | PDOD | PDPUP | PDPDN PDIE
Type reset
Input Port 0 0 0 X X X 1
Output Port 1 0 0 X X X 0
PDO T11
ENCAO (Input) 0 1 0 X X X 1
TBS5IN (Input) 0 0 1 X X X 1
Input Port 0 0 0 X X X 1
Output Port 1 0 0 X X X 0
PD1 T10
ENCBO (Input) 0 1 0 X X X 1
TB5OUT (Output) 1 0 1 X X X 0
Input Port 0 0 - X X X 1
PD2 T3 QOutput Port 1 0 X X X 0
ENCZO0(Input) 0 1 - X X X 1
Input Port 0 0 - X X X 1
PD3 T4 QOutput Port 1 0 - X X X 0
INT9 (Input) 0 1 - X X X 1
Input Port 0 0 0 X X X 1
QOutput Port 1 0 0 X X X 0
PD4 T9
SCLK2 (1/0) 1 1 0 X X X 1
CTS2 (Input) 0 0 1 X X X 1
Input Port 0 0 - X X X 1
PD5 T2 Output Port 1 0 - X X X 0
TXD2 (Output) 1 1 - X X X 0
Input Port 0 0 - X X X 1
PD6 T3 Output Port 1 0 - X X X 0
RXD2 (Input) 0 1 - X X X 1
Mommann 2022/06/01
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7.4.5 Port E Setting
Table 7-8 Port Setting List(Port E)
) Port ) After
Pin Function PECR PEFR1 | PEFR2 PEOD | PEPUP | PEPDN PEIE
Type reset
Input Port 0 0 - X X X 1
PEO T2 Output Port 1 0 - X X X 0
TXDO (Output) 1 1 - X X X 0
Input Port 0 0 - X X X 1
PE1 T3 Output Port 1 0 - X X X 0
RXDO (Input) 0 1 - X X X 1
Input Port 0 0 0 X X X 1
Output Port 1 0 0 X X X 0
PE2 T9
SCLKO (1/0) 1 1 0 X X X 1
CTSO0 (Input) 0 0 1 X X X 1
Input Port 0 0 - X X X 1
PE3 T2 Output Port 1 0 - X X X 0
TB4OUT (Output) 1 1 - X X X 0
Input Port 0 0 0 X X X 1
Output Port 1 0 0 X X X 0
PE4 T12
TB2IN (Input) 0 1 0 X X X 1
INT5 (Input) 0 0 1 X X X 1
Input Port 0 0 - X X X 1
PES5S T2 QOutput Port 1 0 - X X X 0
TB20OUT (Output) 1 1 - X X X 0
Input Port 0 0 0 X X X 1
QOutput Port 1 0 0 X X X 0
PE6 T12
TB3IN (Input) 0 1 0 X X X 1
INT6 (Input) 0 0 1 X X X 1
Input Port 0 0 0 X X X 1
Output Port 1 0 0 X X X 0
PE7 T14
TB3OUT (Output) 1 1 0 X X X 0
INT7 (Input) 0 0 1 X X X 1
2022/06/01 Mo--nnn
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7.4.6 Port F Setting

Table 7-9 Port Setting List(Port F)
’ Port . After
Pin Function PFCR PFFR1 | PFFR2 | PFFR3 PFOD | PFPUP | PFPDN PFIE
Type reset
Input Port 0 0 - - X X X 1
PFO T20 Output Port 1 0 - - X X X 0
TB7IN (Input) 0 1 - - X X X 1
Input Port 0 0 - - X X X 1
PF1 T2 Output Port 1 0 - - X X X 0
TB70UT (Output) 1 1 - - X X X 0
Input Port 0 0 0 0 X X X 1
Output Port 1 0 0 0 X X X 0
PF2 T15 ENCA1 (Input) 0 1 0 0 X X X 1
SCLK3 (1/0) 1 0 1 0 X X X 1
CTS3 (Input) 0 0 0 1 X X X 1
Input Port 0 0 0 - X X X 1
Output Port 1 0 0 X X X 0
PF3 T10
ENCBL1 (Input) 0 1 0 - X X X 1
TXD3 (Output) 1 0 1 - X X X 0
Input Port 0 0 0 - X X X 1
Output Port 1 0 0 - X X X 0
PF4 T11
ENCZ1 (Input) 0 1 0 - X X X 1
RXD3 (Input) 0 0 1 - X X X 1
Note: The PFO input and pull-up are enabled and act as BOOT input pin while a RESET is in "Low" state
Mom- nnd 2022/06/01
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7.4.7 Port G Setting
Table 7-10 Port Setting List(Port G)
Pin Port Function After | pecr | porr1 | Pcop | pepup | PGPDN | PGIE
Type reset
Input Port 0 0 X X X 1
PGO Tl Output Port 1 0 X X X 0
UO1 (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PG1 Tl Output Port 1 0 X X X 0
XO1 (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PG2 T1 Output Port 1 0 X X X 0
VO1 (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PG3 T1 Output Port 1 0 X X X 0
YO1 (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PG4 T1 Output Port 1 0 X X X 0
WO1 (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PG5 T1 Output Port 1 0 X X X 0
ZO1 (Output) 1 1 X X X 0
Input Port 0 0 X X X 1
PG6 T3 Output Port 1 0 X X X 0
EMGT1 (Input) 0 1 X X X 1
Input Port 0 0 X X X 1
PG7 T3 Output Port 1 0 X X X 0
0OWV1 (Input) 0 1 X X X 1
2022/06/01 fo--nnn

Downloaded From | Oneyac.com


https://www.oneyac.com

TOSHIBA

TMPM370FYDFG/FYFG

7.4.8 Port H Setting

Table 7-11 Port Setting List(Port H)

Pin

Port
Type

Function

After
reset

PHCR

PHFR1

PHOD

PHPUP

PHPDN

PHIE

PHO

T17

Input Port

Output Port

Analog Input

INTO (input)

PHL

T17

Input Port

Output Port

Analog Input

INT1 (Input)

PH2

T17

Input Port

Output Port

Analog Input

INT2 (Input)

r|lo|lOo|lO|lRr|O|lO|lO|RLr]|]O|lO]| O

PH3

T16

Input Port

Output Port

Analog Input

PH4

T16

Input Port

Output Port

Analog Input

PH5

T16

Input Port

Output Port

Analog Input

PH6

T16

Input Port

Output Port

Analog Input

PH7

T16

Input Port

Output Port

Analog Input

o|lr|oOolOo|r|O]l]O|Rr|O]l]O|Rr|O|lO|Rr|]O|l]O|lO|lRr|]O|lO|lO|Rr|]O|lO|O]|Rr] O

o|lo|lr|]Oo|lO|rr|]O|lO|RrRr]O|lO|lRrR|]O|lO|lR]IRFRP|O|lO]|lR|RFR|]O|lO|lR]IR|]O|lO] R
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7.4.9 Port | Setting
Table 7-12 Port Setting List(Port I)
Pin Port Function After | picr | piop | Pipup | PiPDN | PIE
Type reset
Input Port 0 X X X 1
PIO T16 Output Port 1 X X X 0
Analog Input 0 0 0 0 0
Input Port 0 X X X 1
PI1 T16 Output Port 1 X X X 0
Analog Input 0 0 0 0 0
Input Port 0 X X X 1
PI2 T16 Output Port 1 X X X 0
Analog Input 0 0 0 0 0
Input Port 0 X X X 1
PI3 T16 Output Port 1 X X X 0
Analog Input 0 0 0 0 0
2022/06/01 Mo--nna
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7.4.10 Port J Setting

Table 7-13 Port Setting List(Port J)

Pin

Port
Type

Function

After
reset

PJCR

PJFR1

PJOD

PIPUP

PJPDN

PJIE

PJO

T16

Input Port

Output Port

Analog Input

PJ1

T16

Input Port

Output Port

Analog Input

PJ2

T16

Input Port

Output Port

r|lo|lo|lr|]O|lO| ]| O

Analog Input

PJ3

T16

Input Port

Output Port

—| o] o

Analog Input

PJ4

T16

Input Port

Output Port

=l N ]

Analog Input

PJ5

T16

Input Port

Output Port

—|l o] o

Analog Input

PJ6

T17

Input Port

Output Port

—|l o] o

Analog Input

INTC (Input)

PJ7

T17

Input Port

Output Port

Analog Input

INTD (Input)

o|lo|lr|O|l O] ©

r|loOo|lo|lOo|lr|O|l O] ©
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TMPM370FYDFG/FYFG
7.4.11 Port K Setting
Table 7-14 Port Setting List(Port K)
) Port ) After
Pin Function PKCR PKFR1 PKOD PKPUP | PKPDN PKIE
Type reset
Input Port 0 0 X X X 1
Output Port 1 0 X X X 0
PKO T17
Analog Input 0 0 0 0 0 0
INTE (Input) 0 1 X X X 1
Input Port 0 0 X X X 1
Output Port 1 0 X X X 0
PK1 T17
Analog Input 0 0 0 0 0 0
INTF (Input) 0 1 X X X 1
7.4.12 Port L Setting
Table 7-15 Port Setting List(Port L)
Pin Port Function After | ol rr1 | PLIE
Type reset
Input Port 0 1
PLO T5 Output Port 0 0
INTB (Input) 1 1
Input Port 0 1
PL1 T5 Output Port 0 0
INTA (Input) 1 1
2022/06/01 M---nnr
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8. 16-bit Timer / Event Counters (TMRB)

8.1 Outline

TMRB operate in the following four operation modes:
 16-bit interval timer mode
 16-bit event counter mode
« 16-bit programmable pulse generation mode (PPG)
« External trigger Programmable pulse generation mode (PPG)

The use of the capture function allows TMRB to perform the following two measurements.
< One shot pulse output by an external trigger
* Pulse width measurement

In the following explanation of this section, "x" indicates a channel number.

no- An— 2022/06/01
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8.2 Differences in the Specifications
TMPM370FYDFG/FYFG

8.2 Differences in the Specifications

TMPM370FYDFG/FYFG contains 8-channel of TMRB.

Each channel functions independently and the channels operate in the same way except for the differences in their
specification as shown in Table 8-1.

Table 8-1 Differences in the Specifications of TMRB Modules

Specification External pins Interrupt Internal connection
E I clock Ti flip-fl
Channel xter_na © .OC ! . Timer flip-flop output pin 1mer fip-fiop
capture trigger input pins ADC output
Capture TMRB . TBxOUT from
. ) conversion
interrupt interrupt SIO/UART
Signal name Signal name start (TXTRG:
Transfer Clock)
TMRBO TBOIN TBOOUT INTCAPOO INTTBOO
INTCAPO1 INTTBO1
INTCAP10 INTTB10
TMRB1 TB1IN TB1OUT
INTCAP11 INTTB11
INTCAP20 INTTB20
TMRB2 TB2IN TB20OUT
INTCAP21 INTTB21
TMRB3 TB3IN TB30OUT INTCAP30 INTTB30
INTCAP31 INTTB31
INTCAP40 INTTB40
TMRB4 TB4IN TB4OUT SI00,SI01
INTCAP41 INTTB41
INTCAP50 INTTB50
TMRB5 TB5IN TB50UT INTTB51
INTCAP51 INTTB51
TMRB6 TB6IN TB6OUT INTCAP60 INTTBEO
INTCAP61 INTTB61
INTCAP70 INTTB70
TMRB7 TB7IN TB70UT SI02,S103
INTCAP71 INTTB71
2022/06/01 mommnnn
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8.3 Configuration

Each channel consists of a 16-bit up-counter, two 16-bit timer registers (double-buffered), two 16-bit capture reg-
isters, two comparators, a capture input control, a timer flip-flop and its associated control circuit. Timer operation

modes and the timer flip-flop are controlled by a register.
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8.4 Registers

8.4.1 Register list according to channel

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

Channel x Base Address
Channel0 0x4001_0000
Channell 0x4001_0040
Channel2 0x4001_0080
Channel3 0x4001_00CO0
Channel4 0x4001_0100
Channel5 0x4001_0140
Channel6 0x4001_0180
Channel7 0x4001_01CO0

Register name (x=0to 7) Address (Base+)

Enable register TBXEN 0x0000
RUN register TBXRUN 0x0004
Control register TBXCR 0x0008
Mode register TBxMOD 0x000C
Flip-flop control register TBXFFCR 0x0010
Status register TBXST 0x0014
Interrupt mask register TBxIM 0x0018
Up counter capture register TBxUC 0x001C
Timer register 0 TBXRGO 0x0020
Timer register 1 TBxRG1 0x0024
Capture register 0 TBxCPO 0x0028
Capture register 1 TBXCP1 0x002C

2022/06/01
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8.4.2 TBxEN(Enable register)
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol TBEN - - - - - - -
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 TBEN R/W TMRBX operation
0: Disable
1: Enable
Specifies the TMRB operation. When the operation is disabled, no clock is supplied to the other registers in the
TMRB module. This can reduce power consumption. (This disables reading from and writing to the other reg-
isters except TBXEN register.)
To use the TMRB, enable the TMRB operation (set to "1") before programming each register in the TMRB mod-
ule. If the TMRB operation is executed and then disabled, the settings will be maintained in each register.
6-0 - R Read as "0".

Moo N44
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TMPM370FYDFG/FYFG
8.4.3 TBXxRUN(RUN register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - TBPRUN - TBRUN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as "0".
2 TBPRUN R/W Prescaler operation
0: Stop & clear
1: Count
1 - R Read as "0".
0 TBRUN R/W Count operation
0: Stop & clear
1: Count

Note 1: When the external trigger start is used (<SSEL>=1), select <CSSEL> and <TRGSEL> before the setting of

<TBRUN>=<TBPRUN>=1.

Note 2: When the counter is stopped (<TBRUN>="0") and TBXUC<TBUCJ[15:0]> is read, the value which was cap-
tured when the counter was operated is read.

2022/06/01
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8.4.4 TBxCR(Control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TBWBF - - - 12TB - TRGSEL CSSEL
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 TBWBF R/W Double buffer
0: Disable
1: Enable
6-5 - R/W Write as "0".
4 - R Read as "0".
3 12TB R/W Operation at IDLE mode
0: Stop
1: Operation
2 - R Read as "0".
1 TRGSEL R/W External Trigger select
0: Rising edge
1: Falling edge
0 CSSEL R/W Counter Start select
0: Software start
1: External trigger

Note 1: Do not modify TBXCR during operating TMRB.

Note 2: When the external trigger start is used (KCSSEL>=1), select <CSSEL> and <TRGSEL> before the setting
of <TBRUN>=<TBPRUN>=1.

Moo N4Nn
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8.4.5 TBxMOD(Mode register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - TBRSWR TBCP TBCPM TBCLE TBCLK
After reset 0 0 1 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6 TBRSWR R/W Writes to timer registers 0 and 1 (when double buffering is enabled)
0: The data transfer to the timer register 0 and 1 is done by corresponding to the up-counter (UC) regardless
of the rewriting of the buffer register 0 and 1.
1: To transfer the buffer registers data to the timer registers, the writing of the timer register 0 and 1 together
are needed.
5 TBCP Capture control by software
0: Capture by software
1: Don't care
w
When "0" is written, the capture register 0 (TBxCPO) takes count value.
Read as "1".
4-3 TBCPM[1:0] R/W Capture timing
00: Disable Capture timing
01: TBxINT
Takes count values into capture register 0 (TBxCPO) upon rising of TBxIN pin input.
10: TBxINT TBxINY
Takes count values into capture register 0 (TBxCPO) upon rising of TBxIN pin input.
Takes count values into capture register 1 (TBXCP1) upon falling of TBxIN pin input.
11: Disable Capture timing
2 TBCLE R/W Up-counter control
0: Disables clearing of the up-counter
1: Enables clearing of the up-counter.
Clears and controls the up-counter.
When "0" is written, it disables clearing of the up-counter. When "1" is written, it clears up counter when there
is a match with Timer Regsiterl (TBxRG1).
1-0 TBCLKJ1:0] R/W Selects the TMRBXx source clock.
00: TBxIN pin input
01: ¢T1
10: T4
11: ¢T16

Note: Do not change TBxMOD register while the timer is operating.
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8.4.6 TBxFFCR(Flip-flop control register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - TBCI1T1 TBCOT1 TBE1T1 TBEOT1 TBFFOC
After reset 1 1 0 0 0 0 1 1

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-6 - R Read as "1".
5 TBCIT1 R/W TBXFFO reverse trigger when the up-counter value is taken into the TBxCP1.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when the up-counter value is taken into the Capture register 1
(TBXCP1).
4 TBCOT1 R/W TBXFFO reverse trigger when the up-counter value is taken into the TBxCPO.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when the up-counter value is taken into the Capture register 0
(TBXCPO).
3 TBE1T1 R/W TBXFFO reverse trigger when the up-counter value is matched with TBXRG1.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when the up-counter value is matched with the Timer register 1
(TBXRG1).
2 TBEOT1 R/W TBXFFO reverse trigger when the up-counter value is matched with TBXRGO.
0: Disable trigger
1: Enable trigger
By setting "1", the timer-flip-flop reverses when an up-counter value is matched with the Timer register 0
(TBXRGO).
1-0 TBFFOC[1:0] R/W TBxFFO control
00: Invert
Reverses the value of TBXFFO (reverse by using software).
01: Set
Sets TBxFFO to "1".
10: Clear
Clears TBxFFO to "0".
11: Don't care
* This is always read as "11".

Note: Do not change TBXFFCR register while the timer is operating.
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8.4.7 TBxST(Status register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - INTTBOF INTTB1 INTTBO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as "0".
2 INTTBOF R Overflow flag
0: No overflow occurs
1: Overflow occurs
When an up-counter is overflow, "1" is set.
1 INTTB1 R Match flag (TBXRG1)
0: No match is detected
1: Detects a match with TBXRG1
When a match with the timer register 1 (TBxRG1) is detected,"1" is set.
0 INTTBO R Match flag (TBXRGO)
0: No match is detected
1: Detects a match with TBXRGO
When a match with the timer register 0 (TBXRGO) is detected, "1" is set.

Note 1: The factors only which is not masked by TBxIM output interrupt request to the CPU.Even if the mask setting

is done, the flag is set.
Note 2: The flag is cleared by reading the TBxST register.To clear the flag, TBxST register should be read.

2022/06/01
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8.4.8 TBxIM(Interrupt mask register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - TBIMOF TBIM1 TBIMO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as "0".
2 TBIMOF R/W Overflow interrupt mask
0: Disable
1: Enable
Sets the up-counter overflow interrupt to disable or enable.
1 TBIM1 R/W Match interrupt mask (TBxRG1)
0: Disable
1: Enable
Sets the match interrupt mask with the Timer register 1 (TBxRG1) to enable or disable.
0 TBIMO R/W Match interrupt mask (TBxRGO)
0: Disable
1: Enable
Sets the match interrupt mask with the Timer register 0 (TBXRGO) to enable or disable.

Note: Even if mask configuration by TBxIM register is valid, the status is set to TBXST register.
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8.4.9 TBxUC(Up counter capture register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol TBUC
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TBUC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-0 TBUCJ15:0] R Captures a value by reading up-counter out.
If TBXUC is read, current up-counter value can be captured.

Note: When the counter is operated and TBxUC is read, the value of the up counter is captured and read.
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8.4.10 TBXRGO(Timer register 0)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol TBRGO
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TBRGO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-0 TBRGO[15:0] R/W Sets a value comparing to the up-counter.
8.4.11 TBxRG1(Timer register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol TBRG1
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TBRG1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-0 TBRG1[15:0] R/W Sets a value comparing to the up-counter.
Mom-nan 2022/06/01
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8.4.12 TBxCPO(Capture register 0)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol TBCPO
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TBCPO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-0 TBCPO[15:0] R A value captured from the up-counter is read.
8.4.13 TBxCP1(Capture register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol TBCP1
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TBCP1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-0 TBCP1[15:0] R A value captured from the up-counter is read.
2022/06/01 M---nnn
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8.5 Description of Operations for Each Circuit

The channels operate in the same way, except for the differences in their specifications as shown in Table 8-1.

8.5.1 Prescaler

There is a 4-bit prescaler to generate the source clock for up-counter UC.

The prescaler input clock ¢TO is fperiph/1, fperiph/2, fperiph/4, fperiph/8, fperiph/16 or fperiph/32 selected
by CGSYSCR<PRCK]2:0]> in the CG. The peripheral clock, fperiph, is either fgear, a clock selected by
CGSYSCR<FPSEL> in the CG, or fc, which is a clock before it is divided by the clock gear.

The operation or the stoppage of a prescaler is set with TBXRUN<TBPRUN> where writing "1" starts count-
ing and writing "0" clears and stops counting. Table 8-2 show prescaler output clock resolutions.
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Table 8-2 Prescaler Output Clock Resolutions (fc = 80MHz)

Select Select Prescaler output clock function
) Clock gear value
peripheral clock CGSYSCR prescaler clock
CGSYSCR <GEAR[20[> CGSYSCR oT1 T4 4T16
<FPSEL> <PRCK[2:0]>

000 (fperiph/1) fc/2* (0.025 ps) fc/2% (0.1 ps) fc/2% (0.4 ps)
001 (fperiph/2) fc/22 (0.05 us) fc/24 (0.2 ps) fc/28 (0.8 ps)
010 (fperiph/4) fc/2% (0.1 ps) fc/25 (0.4 ps) fc/2” (1.6 pus)

000 (fc)
011 (fperiph/8) fc/2* (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 ps)
100 (fperiph/16) fc/25 (0.4 ps) fc/2” (1.6 us) fc/29 (6.4 ps)
101 (fperiph/32) fc/28 (0.8 ps) fc/28 (3.2 pus) fc/210 (12.8 ps)
000 (fperiph/1) fc/22 (0.05 ps) fc/24 (0.2 ps) fc/28 (0.8 ps)
001 (fperiph/2) fc/2% (0.1 ps) fc/2° (0.4 ps) fc/27 (1.6 ps)
010 (fperiph/4) fc/2% (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 ps)

100 (fc/2)
011 (fperiph/8) fc/25 (0.4 ps) fc/27 (1.6 us) fc/2° (6.4 ps)
100 (fperiph/16) fc/2 (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 ps)
101 (fperiph/32) fc/27 (1.6 us) fc/2° (6.4 pus) fc/21 (25.6 ps)
000 (fperiph/1) fc/2% (0.1 ps) fc/2° (0.4 ps) fc/27 (1.6 ps)
001 (fperiph/2) fc/24 (0.2 ps) fc/2 (0.8 pus) fc/28 (3.2 ps)
010 (fperiph/4) fc/25 (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps)

0 (fgear) 101 (fc/4)

011 (fperiph/8) fc/2% (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 ps)
100 (fperiph/16) fc/27 (1.6 us) fc/2° (6.4 ps) fc/21 (25.6 ps)
101 (fperiph/32) fc/28 (3.2 ps) fc/210 (12.8 ps) fc/212 (51.2 ps)
000 (fperiph/1) fc/2* (0.2 us) fc/2% (0.8 ps) fc/28 (3.2 ps)
001 (fperiph/2) fc/2% (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps)
010 (fperiph/4) fc/25 (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 ps)

110 (fc/8)

011 (fperiph/8)

fc/27 (1.6 ps)

fc/2° (6.4 ps)

fc/21 (25.6 ps)

100 (fperiph/16)

fc/28 (3.2 ps)

fc/210 (12.8 ps)

fc/212 (51.2 ps)

101 (fperiph/32)

fc/29 (6.4 ps)

fc/21 (25.6 ps)

fc/213 (102.4 ps)

111 (fc/16)

000 (fperiph/1)

fc/2° (0.4 ps)

fc/27 (1.6 ps)

fc/22 (6.4 ps)

001 (fperiph/2)

fc/28 (0.8 ps)

fc/28 (3.2 us)

fc/210 (12.8 ps)

010 (fperiph/4)

fc/27 (1.6 ps)

fc/2° (6.4 pus)

fc/21 (25.6 ps)

011 (fperiph/8)

fc/28 (3.2 ps)

fc/210 (12.8 ps)

fc/212 (51.2 ps)

100 (fperiph/16)

fc/29 (6.4 ps)

fc/211 (25.6 ps)

fc/213 (102.4 ps)

101 (fperiph/32)

fc/210 (12.8 ps)

fc/21? (51.2 ps)

fc/214 (204.8 pis)
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Table 8-2 Prescaler Output Clock Resolutions (fc = 80MHz)

Select Select Prescaler output clock function
) Clock gear value
peripheral clock CGSYSCR prescaler clock
CGSYSCR <GEAR[Z0]> CGSYSCR oT1 T4 4T16
<FPSEL> <PRCK]2:0]>

000 (fperiph/1) fc/2* (0.025 pis) fc/2 (0.1 ps) fc/2% (0.4 ps)
001 (fperiph/2) fc/22 (0.05 us) fc/24 (0.2 ps) fc/28 (0.8 ps)
010 (fperiph/4) fc/2% (0.1 ps) fc/25 (0.4 ps) fc/27 (1.6 ps)

000 (fc)
011 (fperiph/8) fc/24 (0.2 ps) fc/28 (0.8 ps) fc/28 (3.2 us)
100 (fperiph/16) fc/2% (0.4 ps) fc/2” (1.6 ps) fc/2° (6.4 ps)
101 (fperiph/32) fc/2% (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 ps)
000 (fperiph/1) - fc/28 (0.1 ps) fc/2° (0.4 ps)
001 (fperiph/2) fc/22 (0.05 us) fc/24 (0.2 ps) fc/28 (0.8 ps)
010 (fperiph/4) fc/23 (0.1 ps) fc/25 (0.4 ps) fc/27 (1.6 ps)

100 (fc/2)
011 (fperiph/8) fc/2* (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 ps)
100 (fperiph/16) fc/25 (0.4 ps) fc/2” (1.6 ps) fc/2° (6.4 ps)
101 (fperiph/32) fc/2 (0.8 pns) fc/28 (3.2 ps) fc/210 (12.8 ps)
000 (fperiph/1) = fc/2% (0.1 ps) fc/2° (0.4 ps)
001 (fperiph/2) = fc/24 (0.2 ps) fc/28 (0.8 ps)
010 (fperiph/4) fc/2% (0.1 ps) fc/25 (0.4 ps) fc/27 (1.6 ps)

1 (fc) 101 (fc/4)

011 (fperiph/8) fc/2% (0.2 ps) fc/28 (0.8 ps) fc/28 (3.2 ps)
100 (fperiph/16) fc/25 (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps)
101 (fperiph/32) fc/2 (0.8 us) fc/28 (3.2 us) fc/210 (12.8 ps)
000 (fperiph/1) = = fc/2% (0.4 ps)
001 (fperiph/2) = fc/24 (0.2 ps) fc/2% (0.8 ps)
010 (fperiph/4) = fc/2° (0.4 ps) fc/27 (1.6 ps)

110 (fc/8)

011 (fperiph/8)

fc/2% (0.2 ps)

fc/2% (0.8 ps)

fc/28 (3.2 ps)

100 (fperiph/16)

fc/25 (0.4 ps)

fc/27 (1.6 us)

fc/2° (6.4 ps)

101 (fperiph/32)

fc/2% (0.8 ps)

fc/28 (3.2 us)

fc/210 (12.8 ps)

111 (fc/16)

000 (fperiph/1)

fc/2% (0.4 ps)

001 (fperiph/2)

fc/2 (0.8 ps)

010 (fperiph/4)

fc/25 (0.4 ps)

fc/27 (1.6 ps)

011 (fperiph/8)

fc/28 (0.8 ps)

fc/28 (3.2 ps)

100 (fperiph/16)

fc/25 (0.4 ps)

fc/27 (1.6 us)

fc/2° (6.4 ps)

101 (fperiph/32)

fc/28 (0.8 ps)

fc/28 (3.2 pus)

fc/210 (12.8 ps)

Note 1: The prescaler output clock ¢Tn must be selected so that ¢ Tn < fsys is satisfied (so that ¢Tn is slower than fsys).
Note 2: Do not change the clock gear while the timer is operating.

Note 3: """ denotes a setting prohibited.

No .- NnNnNn

Downloaded From | Oneyac.com

2022/06/01


https://www.oneyac.com

8. 16-bit Timer / Event Counters (TMRB)

8.5 Description of Operations for Each Circuit
TMPM370FYDFG/FYFG

8.5.2 Up-counter (UC)

UC is a 16-bit binary counter.

» Source clock

UC source clock, specified by TBXMOD<TBCLK]1:0]>, can be selected from either three types
oT1, $T4, $T16 of prescaler output clock or the external clock of the TBxIN pin.

 Count start / stop

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

 Timing to clear UC

1. When a match is detected

By setting TBXMOD<TBCLE> ="1", UC is cleared if when the comparator detects a match
between counter value and the value set in TBXRG1. UC operates as a free-running counter if
TBXMOD<TBCLE> ="0".

2. When UC stops
UC stops counting and clears counter value if TBXRUN<TBRUN> = "0".

» UC overflow

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

8.5.3 Timer registers (TBXRGO, TBXRG1)

TBXRGO and TBxXRG1 are registers for setting values to compare with up-counter values and two registers
are built into each channel. If the comparator detects a match between a value set in this timer register and that
in a UC up-counter, it outputs the match detection signal.

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

Controlling double buffering disable or enable is specified by TBXCR<TBWBF> bit. If <TBWBF> = "0",
the double buffering becomes disable. If <TBWBF> = "1", it becomes enable. When the double buffering is
enabled, a data transfer from the register buffer to the timer register (TBXRGO0/1) is done in the case that UC is
matched with TBXRG1. When the counter is stopped even if double buffering is enabled, the double buffering
operates as a single buffer, and an immediate data can be written to the TBXRGO and TBxRG1.

8.5.4 Capture

This is a circuit that controls the timing of latching values from the UC up-counter into the TBXxCPO and
TBxCP1 capture registers. The timing with which to latch data is specified by TBXMOD<TBCPM[1:0]>.

Software can also be used to import values from the UC up-counter into the capture register; specifically, UC
values are taken into the TBXCPO capture register each time "0" is written to TBXMOD<TBCP>.
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8.5.5 Capture register (TBXxCPO, TBxCP1)

8.5.6

8.5.7

8.5.8

8.5.9

This register captures an up-counter (UC) value.

Up counter capture register (TBxUC)

Other than the capturing functions shown above, the current count value of the UC can be captured by read-
ing the TBXUC registers.

Comparators (CPO, CP1)

This register compares with the up-counter (UC) and the value setting of the Timer Register (TBXRGO and
TBxRGL1) to detect whether there is a match or not. If a match is detected, INTTBxX0 and INTTBx1 are gener-
ated.

Timer Flip-flop (TBxFFO)

The timer flip-flop (TBXFFO) is reversed by a match signal from the comparator and a latch signal to the cap-
ture registers. It can be enabled or disabled to reverse by setting the TBXFFCR<TBC1T1, TBCOT1, TBE1T1,
TBEOQOT1>.

The value of TBxFFO becomes undefined after a reset. The flip-flop can be reversed by writing "00" to
TBXFFCR<TBFFOC[1:0]>. It can be set to "1" by writing "01," and can be cleared to "0" by writing "10."

The value of TBxFFO can be output to the Timer output pin (TBxOUT). If the timer output is performed, the
corresponding port settings must be programmed beforehand.

Capture interrupt (INTCAPXO0, INTCAPXx1)

Interrupts INTCAPx0 and INTCAPx1 can be generated at the timing of latching values from the UC up-
counter into the TBXCPO and TBxCP1 capture registers. The interrupt timing is specified by the CPU.
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8.6 Description of Operations for Each Mode

8.6.1 16-bit Interval Timer Mode

In the case of generating constant period interrupt, set the interval time to the Timer register (TBXRGO) to
generate the INTTBXO interrupt. Same as TBXRGO, INTTBXL interrupt is generated by setting different inter-

val time value to TBXRG1 timer resister.

7 5
TBXEN «~ 1 X X
TBXRUN «— X
Interrupt Set-Enable N . .
Register
TBXFFCR «~ X X 0
TBXxMOD « X 0 1
TBXRG1 <« * * *
« * * *
TBXRUN «— ¥ * *

Note: X; Don't care
—; No change

8.6.2 16-bit Event Counter Mode

2 1
X X
0
P
0 1
1
(=01, 10,
P
o«
1 X

Enables TMRBXx operation.

Stops count operation.
Permits INTTBx1 interrupt by setting corresponding bit to "1".

Disable to TBXFFO reverse trigger.

Changes to prescaler output clock as input clock. Specifies
capture function to disable.

Specifies a time interval. (16 bits)

Starts TMRBX.

It is possible to make it the event counter by using an input clock as an external clock (TBxXIN pin input).

The up-counter counts up on the rising edge of TBXIN pin input. It is possible to read the count value by cap-

turing value using software and reading the captured value.

2022/06/01

7 6 5 2 1 0

TBXEN «— 1 X X Enables TMRBXx operation.
TBXRUN « X X X 0 X 0 Stops count operation.
Set PORT registers. Allocates corresponding port to TBxIN.
TBXFFCR « X X 0 0 1 1 Disable to TBxFFO reverse trigger.
TBxMOD «~ X 0 1 0 0 Changes to TBxIN as an input clock.
TBXRUN « % * * 1 X 1 Starts TMRBX.
TBxMOD « X 0 0 0 0 0 Software capture is done.
Note: X; Don't care

—; No change
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8.6.3 16-bit PPG (Programmable Pulse Generation) Output Mode
Square waves with any frequency and any duty (programmable square waves) can be output. The output
pulse can be either low-active or high-active.

Programmable square waves can be output from the TBXxOUT pin by triggering the timer flip-flop (TBxFF)
to reverse when the set value of the up-counter (UC) matches the set values of the timer registers (TBXRGO and
TBXRGL1). Note that the set values of TBXRGO and TBXRG1 must satisfy the following requirement:

Set value of TBXRGO < Set value of TBXRG1

(N SO N | N | NN N
1

e S L
1

mors UL

Figure 8-2 Example of Output of Programmable Pulse Generation (PPG)

In this mode, by enabling the double buffering of TBXRGO, the value of register buffer 0 is shifted into
TBXRGO when the set value of the up-counter matches the set value of TBXRG1. This facilitates handling of
small duties.

Match with TBXRGO n ”
Up-counter= Q1 Up-counter= Q2

Match with TBxRG1

/( Trigger to shift to TBXRG1

TBXRGO Q, X Q,
(compare value) ﬁ\

Register buffer Q, X Q;
\ Write TBXRGO
i v 2 D —
Register buffer Qs X Qg
Write TBXRG1

Figure 8-3 Register Buffer Operation

neem An 2022/06/01
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8.6 Description of Operations for Each Mode
TMPM370FYDFG/FYFG

The block diagram of this mode is shown below.

TBxOUT (PPG output)

TBxRUN<TBRUN> FIF
Selector
TBXIN —» (TBxFFO0)
dT1—> 16-bit up-counter
dT4 —>| > UG < Clear
¢ T16 —>| T
N7 Match N7
| 16-bit comparator I—)— | 16-bit comparator I—
£ N £ N
<
Y
Selector | TBXRGO | Selector| TBXRG1 |
; £ L £
Write 3 Write N
TBxRGO f TBxRG1 f
T | Register buffer 0 | T | Register buffer 1 |
TBXCR<TBWBF> 4 f TBxCR<TBWBF> 4 f
S Internal data bus S

Figure 8-4 Block Diagram of 16-bit PPG Mode

Each register in the 16-bit PPG output mode must be programmed as listed below.

7 6 5 4 3 2 1 0
TBXEN « 1 X X X X X Enables TMRBXx operation.
TBXRUN « X X X X X 0 X 0 Stops count operation.
TBxCR «~ 0 0 - X - X 0 0 Disables double buffering.
TBxRGO «— % * * * * * * * Specifies a duty. (16 bits)
< * * * * * * * *
TBxRG1 «— % * * * * * * * Specifies a cycle. (16 bits)
<« * * * * * * * *
TBXCR « 1 0 0 X - X 0 0 Enables the TBXxRGO double buffering.
(Changes the duty/cycle when the INTTBXO interrupt is gener-
ated)
TBxFFCR «~ X X 0 0 1 1 1 0 Specifies to trigger TBxFFO to reverse when a match with
TBxRGO or TBxRGL1 is detected, and sets the initial value of
TBXFFO to "0".
TBxMOD « X 0 1 0 0 1 * * Designates the prescaler output clock as the input clock, and
disables the capture function.
(*=01, 10, 11)
UC is cleared to match TBXxRG1.
Set PORT registers. Allocates corresponding port to TBxOUT.
TBXRUN « * * * * * 1 X 1 Starts TMRBX.
Note:X; Don't care
—; No change
2022/06/01 M---nnn
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8.6.4 External trigger Programmable Pulse Generation Output Mode (PPG)

Using an external count start trigger enables one-shot pulse generation with a short delay.

The 16-bit up-counter (UC) is programmed to count up on the rising edge of the TBxIN pin (TBXCR[1:0] =
"01™). The TBXRGO is loaded with the pulse delay (d), and the TBXRGL is loaded with the sum of the TBXRGO
value (d) and the pulse width (p). The above settings must be done while the 16-bit up-counter is stopped
(TBXRUN<TBRUN> = 0).

To enable the trigger for timer flip-flop, sets TBXFFCR<TBEI1T1, TBEOT1> to "11". With this setting, the
timer flip-flop reverses when 16-bit up-counter (UC) corresponds to TBXRGO or TBXRG1.

Sets TBXRUN<TBRUN> to "1" to enable the count-up by an external trigger.

After the generation of one-shot pulse by the external trigger, to disable reverse of the timer flip-flop or to
stop 16bit counter by TBXRUN<TBRUN> setting.

Symbols (d) and (p) used in the text correspond to symbols d and p in Figure 8-5.

Counter Clock
(Internal Clock) J-l_"_"_l-l_"_"_ ...... "_".".".". ...... "_"."ﬂ. ...... ".".".". -
d

TBxIN Input PIn

(External Trigger Pulse) I The counter starts at the rising edge of external trigger. |
INTTBX0
generation

Match with TBXRGO

> INTTBx1
generation

Match with TBXxRG1 Reverse

1
1
1
1
1
1
1
1
1
1 Reverse
1

1

1

Timer output TBXOUT pin

| Delay time ! Pulse width X

' (d) : (P)

Figure 8-5 One-shot pulse generation using an external count start trigger (with a delay)
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8. 16-bit Timer / Event Counters (TMRB)

8.7 Applications using the Capture Function

TMPM370FYDFG/FYFG

8.7 Applications using the Capture Function

The capture function can be used to develop many applications, including those described below:

1. One-shot pulse output triggered by an external pulse
2. Pulse width measurement

8.7.1 One-shot pulse output triggered by an external pulse

One-shot pulse output triggered by an external pulse is carried out as follows:

The 16-bit up-counter is made to count up by putting it in a free-running state using the prescaler output
clock. An external pulse is input through the TBXIN pin. A trigger is generated at the rising of the external
pulse by using the capture function and the value of the up-counter is taken into the capture registers
(TBxCPO).

The CPU must be programmed so that an interrupt INTCAPXO is generated at the rising of an external trigger
pulse. This interrupt is used to set the timer registers (TBXRGO) to the sum of the TBxCPO value (c) and the
delay time (d), (c + d), and set the timer registers (TBXRG1) to the sum of the TBXRGO values and the pulse
width (p) of one-shot pulse, (¢ + d + p).[TBXRG1 change must be completed before the next match.]

In addition, the timer flip-flop control registers(TBXFFCR<TBEI1T1, TBEOT1>) must be set to "11". This
enables triggering the timer flip-flop (TBXFFO) to reverse when TBxUC matches TBXRGO and TBXRG1. This
trigger is disabled by the INTTBx0 / INTTBX1 interrupt after a one-shot pulse is output.

Symbols (c), (d) and (p) used in the text correspond to symbols c, d and p in Figure 8-6.

Put the counter in a free-running state.

Count clock ”I””””l "I”””l ”””” "J'IJ'IJ'[
(Internalclock) ~ _JUbUUUL o ___JUDOUL . oo IUDDL o . -

c c+d c+d+p

TBxIN pin input

(External trigger pulse) J?Taking data into the capture register (TBxCPO). I_
| T INTCAPx0 INTTBXO !

Match with TBXRGO generation /{(ygeneratlon :

: fyINTTBx1 generation
1

Match with TBXRG1 Enable reverse | /" |
1

! &I Enable reverse | X
Timer output TBXOUT pin :

, A1 Delay time ! Pulse width _ |
Disable reverse l(—):(—),
when data is taken ' (d) (9]
into TBXCPO.

Figure 8-6 One-shot Pulse Output (With Delay)
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The followings show the settings in the case that 2 ms width one-shot pulse is output after 3ms by triggering
TBXIN input at the rising edge. (OT1 is selected for counting.)

7 6 5 4 3 2 1 0
[[Main processing] Capture setting by TBxIN

Set PORT registers. Allocates corresponding port to TBxIN.
TBXEN « 1 X X X X X X X Enables TMRBXx operation.
TBXRUN «~ X X X X X 0 X 0 Stops count operation.
TBXMOD < X 0 1 0 1 0 0 1 Changes source clock to ®T1. Fetches a count value into the
TBXCPO at the rising edge of TBxXIN.
TBXFFCR « X X 0 0 0 0 1 0 Clears TBxFFO reverse trigger and disables.
Set PORT registers. Allocates corresponding port to TBxOUT.
Interrupt Set-Enable N . . . . N . . Permits to generate interrupts specified by INTCAPXO inter-
Register rupt corresponding bit by setting to "1".
TBXRUN « % * * * * 1 X 1 Starts the TMRBx module.

[Processing of INTCAPXO interrupt service routine] Pulse output setting

TBXRGO <« * * * * * * * * Sets count value.(TBXCAPO + 3ms/®T1)

«— * * * * * * * *
TBXxRG1 « ¥ * * * * * * * Sets count value.(TBXCAPO + (3+2)ms/®T1)

«— * * * * * * * *
TBXFFCR <y X 1 1 Reverses TBxFFO if UC consistent with TBXRGO and

TBXRG1.

TBxIM « X X X X X 1 0 1 Masks except TBXxRG1 correspondence interrupt.
Interrupt Set-Enable N N N N N N N N Permits to generate interrupt specified by INTTBX interrupt
Register corresponding bit setting to "1".

[Processing of INTTBX interrupt service routine] Output disable
TBXFFCR « X X - - 0 0 - - Clears TBxFFO reverse trigger setting.

Prohibits interrupts specified by INTTBx interrupt correspond-
ing bit by setting to "1".

Note: X; Don't care
—; No change

If a delay is not required, TBxFFO is reversed when data is taken into TBXCPO, and TBxRG1 is set to the
sum of the TBxXCPO value (c) and the one-shot pulse width (p), (¢ + p), by generating the INTCAPXO0 interrupt.
TBxRG1 change must be completed before the next match.

TBXFFO is enabled to reverse when UC matches with TBXRG1, and is disabled by generating the INTTBx1

interrupt.
Count clock
(Prescaler output ””I”””l I””””l I””””l
clock) c c+p
TBxIN input

(External trigger pulse)

Taking data into the capture register TBxCPO.-\)
INTCAPx0 Ay INTTBx1 ! Taking data into the capture

1
1 . . 1 .
. generation generation register TBXCP1.
Match with TBXRG1 ! Al !
1 1
: Enable reverse ( ! !
Timer output X
TBxOUT pin ) 1
1 Pulse width
Enable reverse when data (P) ’ Disable reverse when data
is taken into TBxCPO. is taken into TBXCP1.

Figure 8-7 One-shot Pulse Output Triggered by an External Pulse (Without Delay)
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8.7 Applications using the Capture Function

TMPM370FYDFG/FYFG

8.7.2 Pulse width measurement

By using the capture function, the "High" level width of an external pulse can be measured. Specifically, by
putting it in a free-running state using the prescaler output clock, an external pulse is input through the TBXIN
pin and the up-counter (UC) is made to count up. A trigger is generated at each rising and falling edge of the
external pulse by using the capture function and the value of the up-counter is taken into the capture registers
(TBXCPO, TBXCP1). The CPU must be programmed so that INTCAPX1 is generated at the falling edge of an
external pulse input through the TBXIN pin.

The "High" level pulse width can be calculated by multiplying the difference between TBxCPO and TBXCP1
by the clock cycle of an internal clock.

For example, if the difference between TBxCPO and TBxCP1 is 100 and the cycle of the prescaler output
clock is 0.5 ps, the pulse width is 100 x 0.5 us = 50 ps.

Caution must be exercised when measuring pulse widths exceeding the UC maximum count time which is
dependant upon the source clock used. The measurement of such pulse widths must be made using software.

The "Low" level width of an external pulse can also be measured. In such cases, the difference between C2
generated the first time and C1 generated the second time is initially obtained by performing the second stage
of INTCAPXO interrupt processing as shown in Figure 8-8 and this difference is multiplied by the cycle of the
prescaler output clock to obtain the "Low" level width.

Prescaler output ”””””” ””"""
clock -
C1 C2
TBxIN pin input
(external pulse) ‘
Taking data into | | | | |
1 1
TBXCPO ct | " c1 | "
1 1 1
1 1 1
Taking data into ( ( \" !
TBXCP1 2 ! " c2
\: ! : :
INTCAPX0 I I l I
\I 1
INTCAPx1 " "

Figure 8-8 Pulse Width Measurement
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9. Serial Channel (SIO/UART)

9.1 Overview

This device has two mode for the serial channel, one is the synchronous communication mode (1/O interface
mode), and the other is the asynchronous communication mode (UART mode).

Their features are given in the following.

Transfer Clock

15). (only UART mode)

The usable system clock (only UART mode).
Double Buffer /FIFO

Dividing by the prescaler, from the peripheral clock (¢ T0) frequency into 1/2, 1/8, 1/32, 1/128.
Make it possible to divide from the prescaler output clock frequency into 1-16.
Make it possible to divide from the prescaler output clock frequency into 1, N+m/16 (N=2-15, m=1-

The usable double buffer function, and the usable FIFO buffers of transmit and receive in all for maxi-

mum 4-byte.

1/0 Interface Mode

- Transfer Mode: the half duplex (transmit/receive), the full duplex

- Clock: Output (fixed rising edge) /Input (selectable rising/falling edge)
- Make it possible to specify the interval time of continuous transmission.

UART Mode

- Data length: 7 bits, 8bits, 9bits

- Add parity bit (to be against 9bits data length)
- Serial links to use wake-up function
- Handshaking function with CTS pin

In the following explanation, "x" represents channel number.

9.2 Difference in the Specifications of SIO Modules

TMPM370FYDFG/FYFG has four SIO channels.

Each channel functions independently. The used pins, interrupt, DMA request and UART source clock in each
channel are collected in the following.

Table 9-1 Difference in the Specifications of SIO Modules

Downloaded From | Oneyac.com

Pin name Interrupt
—— UART source
TXD RXD SCCTI?IEIX Receive Interrupt Transmit Interrupt clock
Channel 0 PEO PE1 PE2 INTRXO INTTXO TB4OUT
Channel 1 PA5 PA6 PA4 INTRX1 INTTX1 TB4OUT
Channel 2 PD5 PD6 PD4 INTRX2 INTTX2 TB70UT
Channel 3 PF3 PF4 PF2 INTRX3 INTTX3 TB70UT
n___ Ann
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9. Serial Channel (SIO/UART)
9.3 Configuration

TMPM370FYDFG/FYFG
9.3 Configuration
Figure 9-1 shows SIO block diagram.
Prescaler
oTo +—>— 2] 4 [ 8 [16]32] 64128
¢T1 ¢T4 ¢T16 ¢T64
[ -~ Serial clock generation circuit =~ ---------------- |
! SCXBRCR TBXOUT :
\ <BROCK> (from TMRBX) :
L A .
! SCXBRCR SCxXBRADD ! :
' <BROS> <BROK> : 1
1 . :
! 1 —
! UART !
¢ T1 ! 1
\ T4 g o L @ |Mode | o ' SIOCLK
1 o »| = ! > @ > o
oo 8 Inmrdirn
1 pT64 > = - | = = :
1 : — 1 1
o D R O
1 1
: ! SCxBRCR : SCxMODO0 | SCxMOD0O !
' ! <BRADDE> X <SC> <SM> '
]l B ecacececassscscscscscssa= .
! Baud rate generator '
fsys ; > X
| E ¢ |
H 1 A -
scLix input [ ] > - 5 I/0 interface mode |
' '
1 1
N .
SCxCR
D I/O interface mode <loc>
SCLKXx output a3 Interrupt request
» INTRXx
| > Interrupt request
scxMmoDgQ | Serial channel —
Recive counter <WU> —»| Interrupt [ Transmission counter|
(Only at UART : +16) control (Only at UART : +16)
RXDCLK ¢ T A A TXDCLKT ¢
SCxMODO < |
X —| Recive Transmission o
<RXE> control < > control —(] CTsx
SCxCR
<PE> <EVEN>
SCxMODO
Y - Y <CTSE>
Parity control
RXDx D }I Recive shift register | | Transmission shift register |—-)D TXDx
Y Y
| RBS| Recive buffer (SCxBUF) | error flag | | TBB| Transmission buffer (SCxBUF) |
T T T
FIFO control SCXCR TT -
<OERR><PERR><FERR> FIFO control
ot vy e ||
Internal data bus Internal data bus Internal data bus

Figure 9-1  SIO Block Diagram
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9.4 Registers Description

9.4.1 Registers List in Each Channel

Note:

The each channel registers and addresses are shown below.

Channel x Base Address
Channel0 0x4002_0080
Channell 0x4002_00CO
Channel2 0x4002_0100
Channel3 0x4002_0140

Register name (x=0,1,2,3)

Address (Base+)

Enable register SCxEN 0x0000
Buffer register SCxBUF 0x0004
Control register SCxCR 0x0008
Mode control register 0 SCxMODO 0x000C
Baud rate generator control register SCXBRCR 0x0010
Baud rate generator control register 2 SCxBRADD 0x0014
Mode control register 1 SCxMOD1 0x0018
Mode control register 2 SCxMOD2 0x001C
RX FIFO configuration register SCxRFC 0x0020
TX FIFO configuration register SCXTFC 0x0024
RX FIFO status register SCXRST 0x0028
TX FIFO status register SCXTST 0x002C
FIFO configuration register SCxFCNF 0x0030

Do not modify any control register when data is being transmitted or received.

N - NnAr
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9. Serial Channel (SIO/UART)
9.4 Registers Description

TMPM370FYDFG/FYFG
9.4.2 SCXxEN (Enable Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - - SIOE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

311 - R Read as 0.

0 SIOE R/W SIO operation
0: Disabled
1: Enabled
Specified the SIO operation.
To use the SIO, set <SIOE> ="1".
When the operation is disabled, no clock is supplied to the other registers in the SIO module. This can reduce
the power consumption.
If the SIO operation is executed and then disabled, the settings will be maintained in each register except for
SCXTFC<TIL[1:0]>.

Note:When SCXEN<SIOE> is cleared to "0" (disable SIO operation) or the operation mode transits to IDLE mode
by setting SCxMOD1<12S0> to "0", it is necessary to reset SCxTFC.

2022/06/01
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9.4.3 SCxBUF (Buffer Register)

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

Downloaded From | Oneyac.com

operation.

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol TB/RB
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 TB[7:0]/ R/W [write] TB : Transmit buffer / FIFO
RB[7:0] [read] RB : Receive buffer / FIFO
h---nn 2022/06/01
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9. Serial Channel (SIO/UART)

9.4 Registers Description

TMPM370FYDFG/FYFG
9.4.4 SCxCR (Control Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol RB8 EVEN PE OERR PERR FERR SCLKS 10C
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 RB8 R Receive data bit 8 (For UART)
9th bit of the received data in the 9 bits UART mode.
6 EVEN R/W Parity (For UART)
0: Odd
1: Even
Selects even or odd parity.
"0" : odd parity, "1" : even parity.
The parity bit may be used only in the 7- or 8-bit UART mode.
5 PE R/W Add parity (For UART)
0: Disabled
1: Enabled
Controls enabling/ disabling parity.
The parity bit may be used only in the 7- or 8-bit UART mode.
4 OERR R Overrun error flag (Note)
0: Normal operation
1: Error
3 PERR R Parity / Under-run error flag (Note)
0: Normal operation
1: Error
2 FERR R Framing error flag (Note)
0: Normal operation
1: Error
1 SCLKS R/W Selects input clock edge for data transmission and reception. (For 1/O Interface)
0: Data in the transmit buffer is sent to TXDXx pin one bit at a time on the falling edge of SCLKXx.
Data from RXDx pin is received in the receive buffer one bit at a time on the rising edge of SCLKx.
In this case, the SCLK starts from high level.
1: Data in the transmit buffer is sent to TXDx pin one bit at a time on the rising edge of SCLKXx.
Data from RXDx pin is received in the receive buffer one bit at a time on the falling edge of SCLKx.
In this case, the SCLK starts from low level.
Set to "0" in the clock output mode.
0 10C R/W Selecting clock (For I/O Interface)
0: Baud rate generator
1: SCLK pin input

Note:Any error flag (OERR, PERR, FERR) is cleared to "0" when read.

2022/06/01
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9.4.5 SCxMODO (Mode Control Register 0)

31

30 29 28 27

bit symbol -

After reset 0

bit symbol -

After reset 0

bit symbol -

After reset 0

bit symbol TB8

CTSE RXE wu SM

SC

After reset 0

Bit

Bit Symbol

Type

Function

31-8

Read as 0.

TB8

R/IW

Transmit data bit 8 (For UART)
Writes the 9th bit of transmit data in the 9 bits UART mode.

CTSE

RIW

Handshake function control (For UART)

0: CTS disabled

1: CTS enabled

Controls handshake function.

Setting "1" enables handshake function using CTS pin.

RXE

RIW

Receive control (Notel)(Note2)
0: Disabled
1: Enabled

wu

R/W

Wake-up function (For UART)
0: Disabled
1: Enabled

This function is available only at 9-bit UART mode. In other mode, this function has no meaning.
In it is Enabled, Interrupt only when RB9 = "1" at 9-bit UART mode.

SM[1:0]

R/W

Specifies transfer mode.

00: I/0 interface mode

01: 7-bit length UART mode
10: 8-bit length UART mode
11: 9-bit length UART mode

1-0

SC[1:0]

R/W

Serial transfer clock (For UART)

00: Timer TBxOUT (Refer to Table 9-1)
01: Baud rate generator

10: Internal clock fsys

11: External clock (SCLK input)

(As for the I/O interface mode, the serial transfer clock can be set in the control register (SCxCR).

Note 1: With <RXE> set to "0", set each mode register (SCxMODO0, SCxMOD1 and SCxMOD?2). Then set <RXE>

to "1".

Note 2: Do not stop the receive operation (by setting SCXMODO<RXE> = "0") when data is being received.

No - NnAN
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9. Serial Channel (SIO/UART)
9.4 Registers Description

TMPM370FYDFG/FYFG
9.4.6 SCxMOD1 (Mode Control Register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol 12S0 FDPX TXE SINT -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 12S0 R/W IDLE
0: Stop
1: Operate
Specifies the IDLE mode operation.
6-5 FDPX[1:0] R/W Transfer mode setting
00: Transfer prohibited
01: Half duplex (Receive)
10: Half duplex (Transmit)
11: Full duplex
Configures the transfer mode in the 1/O interface mode. Also configures the FIFO if it is enabled.
In the UART mode, it is used only to specify the FIFO configuration.
4 TXE R/W Transmit control (Notel)(Note2)
0 :Disabled
1: Enabled
This bit enables transmission and is valid for all the transfer modes.
3-1 SINT[2:0] R/W Interval time of continuous transmission (For I/O interface)
000: None
001: 1SCLK
010: 2SCLK
011: 4SCLK
100: 8SCLK
101: 16SCLK
110: 32SCLK
111: 64SCLK
This parameter is valid only for the I/O interface mode when SCLK pin output is selected. In other modes, this
function has no meaning.
Specifies the interval time of continuous transmission when double buffering or FIFO is enabled in the 1/O in-
terface mode.
0 - R/W Write a "0".

Note 1: Specify the all mode first and then enable the <TXE> bit.
Note 2: Do not stop the transmit operation (by setting <TXE> ="0") when data is being transmitted.

Note 3: When SCXEN<SIOE> is cleared to "0" (disable SIO operation) or the operation mode transits to IDLE mode
by setting SCxMOD1<I2S0> to "0", it is necessary to reset SCxTFC.

2022/06/01
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9.4.7 SCxMOD2 (Mode Control Register 2)
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol TBEMP RBFLL TXRUN SBLEN DRCHG WBUF SWRST
After reset 1 0 0 0 0 0 0 0
momm i 2022/06/01
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9.4 Registers Description

TMPM370FYDFG/FYFG

Bit

Bit Symbol

Type

Function

31-8

Read as 0.

TBEMP

Transmit buffer empty flag.

0: Full

1: Empty

If double buffering is disabled, this flag is insignificant.

This flag shows that the transmit double buffers are empty. When data in the transmit double buffers is moved
to the transmit shift register and the double buffers are empty, this bit is set to "1".

Writing data again to the double buffers sets this bit to "0".

RBFLL

Receive buffer full flag.

0: Empty

1: Full

If double buffering is disabled, this flag is insignificant.

This is a flag to show that the receive double buffers are full.

When a receive operation is completed and received data is moved from the receive shift register to the receive
double buffers, this bit changes to "1" while reading this bit changes it to "0".

TXRUN

In transmission flag

0: Stop

1: Operate

This is a status flag to show that data transmission is in progress.
<TXRUN> and <TBEMP> bits indicate the following status.

<TXRUN> <TBEMP> Status

1 - Transmission in progress

1 Transmission completed

0 Wait state with data in Transmit buffer

SBLEN

RIW

STOP bit (for UART)

0 : 1-bit

1: 2-bit

This specifies the length of transmission stop bit in the UART mode.

On the receive side, the decision is made using only a single bit regardless of the <SBLEN> setting.

DRCHG

R/IW

Setting transfer direction

0: LSB first

1: MSB first

Specifies the direction of data transfer in the 1/O interface mode.
In the UART mode, set this bit to LSB first.

WBUF

RIW

Double-buffer

0: Disabled

1: Enabled

This parameter enables or disables the transmit/receive double buffers to transmit (in both SCLK output/input
modes) and receive (in SCLK output mode) data in the 1/O interface mode and to transmit data in the UART
mode.

When receiving data in the 1/O interface mode (SCLK input) and UART mode, double buffering is enabled in
both cases that 0 or 1 is set to <WBUF> bit.

1-0

SWRST[1:0]

R/W

Software reset
Overwriting "01" in place of "10" generates a software reset. When this software reset is executed, the following
bits are initialized :

Register Bit

SCxMODO <RXE>

SCxMOD1 <TXE>

SCxMOD2 <TBEMP>, <RBFLL>, <TXRUN>

SCxCR <OERR>, <PERR>, <FERR>

The transmit/receive circuit and the FIFO become initial state (see Notel and Note2).

Note 1: While data transmission is in progress, any software reset operation must be executed twice in succession.
Note 2: A software reset requires 2 clocks-duration at the time between the end of recognition and the start of exe-

cution of software reset instruction.

2022/06/01
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9.4.8 SCxBRCR (Baud Rate Generator Control Register), SCxBRADD (Baud Rate Gen-
erator Control Register 2)

The division ratio of the baud rate generator can be specified in the registers shown below.

SCxBRCR
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - BRADDE BROCK BROS
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 - R/W Write "0".
6 BRADDE R/W N + (16 — K)/16 divider function (For UART)
0: disabled
1: enabled
This division function can only be used in the UART mode.
5-4 BROCK][1:0] R/W Select input clock to the baud rate generator
00: ¢T1
01: ¢T4
10: ¢T16
11: ¢T64
3-0 BROSJ[3:0] R/W Division ratio "N"
0000: 16
0001: 1
0010: 2
1111: 15
Mommnan 2022/06/01
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9.4 Registers Description
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SCxBRADD
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - BROK
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
314 - R Read as 0.
3-0 BROK][3:0] R/W Specify K for the "N + (16 — K)/16" division (For UART)
0000: Prohibited
0001: K=1
0010: K =2
1111: K=15

Table 9-2 lists the settings of baud rate generator division ratio.

Table 9-2  Setting division ratio

<BRADDE> ="1" (Notel)

<BRADDE> ="0"
(Only UART mode)

<BROS> Specify "N" (Note2) (Note3)
<BROK> No setting required Specify "K" (Note4)
Division ratio Divide by N N + (161;3 K) division.

Note 1: To use the "N + (16 - K)/16" division function, be sure to set <BRADDE> to "1" after setting the K
value to <BROK>. The "N + (16 - K)/16" division function can only be used in the UART mode.

Note 2: As a division ratio, 1 ("0001") or 16 ("0000") can not be applied to N when using the "N + (16 - K)/16"
division function in the UART mode.

Note 3: The division ratio "1" of the baud rate generator can be specified only when the double buffering is
used in the I/O interface mode.

Note 4: Specifying "K = 0" is prohibited.

2022/06/01 me_ A4

Downloaded From | Oneyac.com


https://www.oneyac.com

To S H I BA TMPM370FYDFG/FYFG
9.4.9 SCxFCNF (FIFO Configuration Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - REST TFIE RFIE RXTXCNT CNFG
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0
7-5 - RIW Be sure to write "000"
4 REST R/W Bytes used in RX FIFO
0:Maximum
1:Same as FILL level of RX FIFO
When RX FIFO is enabled, the number of RX FIFO bytes to be used is selected (Notel)
0: The maximun number of bytes of the FIFO configured (see also <CNFG>).
1: Same as the fill level for receive interrupt generation specified by SCxRFC <RIL[1:0]>
3 TFIE R/W TX interrupt for TX FIFO
0: Disabled
1: Enabled
When TX FIFO is enabled, transmit interrupts are enabled or disabled by this parameter.
2 RFIE R/W RX interrupt for RX FIFO
0: Disabled
1: Enabled
When RX FIFO is enabled, receive interrupts are enabled or disabled by this parameter.
1 RXTXCNT R/W Automatic disable of <RXE>/<TXE>
0: None
1: Auto disabled
Controls automatic disabling of transmission and reception.
Setting "1" enables to operate as follows
When receive shift register, the receive buffer and the RX FIFO are filled,
Half duplex RX ) . Lo )
SCxMODO<RXE> is automatically set to "0" to inhibit further reception.
Half duplex TX When the TX FIFO, the transmit buffer and the transmit shift register is empty,
P SCxMOD1<TXE> is automatically set to "0" to inhibit further transmission.
Full duplex When either of the above two conditions is satisfied, <TXE>/<RXE> are automati-
P cally set to "0" to inhibit further transmission and reception.
0 CNFG R/W Enables FIFO (Note2)
0: Disabled
1: Enabled
If enabled, the SCxMOD1 <FDPX[1:0]> setting automatically configures FIFO as follows:
(The type of TX/RX can be specified in the mode control register 1 SCxMOD1<FDPX[1:0]>).
Half duplex RX | RX FIFO 4byte
Half duplex TX | TX FIFO 4byte
Full duplex RX FIFO 2byte + TX FIFO 2byte

Note 1: Regarding TX FIFO, the maximum number of bytes being configured is always available. The avail-
able number of bytes is the bytes already written to the TX FIFO.

Note 2: The FIFO can not use in 9bit UART mode.
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9.4.10 SCxRFC (RX FIFO Configuration Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol RFCS RFIS - - - - RIL
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 RFCS W RX FIFO clear (Note)
1: Clears RX FIFO
When SCXRFC<RFCS> is set to "1", the receive FIFO is cleared and SCxRST<RLVL> is "000". And also the
read pointer is initialized.
6 RFIS R/W Select interrupt generation condition
0: An interrupt is generated when the data reaches to the specified fill level.
1: An interrupt is generated when the data reaches to the specified fill level or the data exceeds the specified
fill level at the time data is read.
5-2 - R Read as 0.
1-0 RIL[1:0] R/W FIFO fill level to generate RX interrupts
Half duplex Full duplex
00 4byte 2byte
01 1lbyte 1byte
10 2byte 2byte
11 3byte 1byte

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

2022/06/01
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9.4.11 SCXTFC (TX FIFO Configuration Register) (Note2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TFCS TFIS - - - - TIL
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 TFCS W TX FIFO clear (Note 1)
1: Clears TX FIFO.
When SCXTST<TFCS> is set to "1", the transmit FIFO is cleared and SCXRST<TLVL> is "000". And also the
write pointer is initialized.
6 TFIS R/W Selects interrupt generation condition.
0: An interrupt is generated when the data reaches to the specified fill level.
1: An interrupt is generated when the data reaches to the specified fill level or the data can not reach the spec-
ified fill level at the time new data is read.
5-2 - R Read as 0.
1-0 TIL[1:0] R/W FIFO fill level to generate TX interrupts.
Other than full
duplex Full duplex
00 Empty Empty
01 1 byte 1 byte
10 2 byte Empty
11 3 byte 1 byte

Note 1: To use TX/RX FIFO buffer, TX/RX FIFO must be cleared after setting the SIO transfer mode (half

duplex/full duplex) and enabling FIFO (SCxFCNF<CNFG> ="1").

Note 2: After you perform the following operations, configure the SCxTFC register again.

SCXEN<SIOE> ="0" (SIO operation stop)

Conditions are as follows:SCxMOD1<I2S0> = "0" (operation is prohibited in IDLE mode) and releas-
ing the low power consumption mode which started by the WFI (Wait For Interrupt) instruction.
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TMPM370FYDFG/FYFG
9.4.12 SCxRST (RX FIFO Status Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ROR - - - - RLVL
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 ROR R RX FIFO Overrun (Note)
0: Not generated
1: Generated
6-3 - R Read as 0.
2-0 RLVL[2:0] R Status of RX FIFO fill level.
000: Empty
001: 1 byte
010: 2 byte
011: 3 byte
100: 4 byte

Note: The <ROR> bit is cleared to "0" when receive data is read from the SCxBUF register.
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9.4.13 SCXTST (TX FIFO Status Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol TUR - - - - TLVL
After reset 1 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7 TUR R TX FIFO under run (Note)
0: Not generated
1: Generated.
6-3 - Read as 0.
2-0 TLVL[2:0] Status of TX FIFO fill level.
000: Empty
001: 1 byte
010: 2 byte
011: 3 byte
100: 4 byte

Note: The <TUR> bit is cleared to "0" when transmit data is written to the SCxBUF register.
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9. Serial Channel (SIO/UART)
9.5 Operation in Each Mode

TMPM370FYDFG/FYFG
9.5 Operation in Each Mode
Table 9-3 shows the modes and data formats.
Table 9-3 Mode and Data format
Data Specifies
Mode Mode type lenath Transfer direction whether to use STOP bit length (transmit)
g parity bits.
Synchronous communication
Mode 0 mode 8 hit LSB first/MSB first
(10 interface mode)
Mode 1 7 bit )
Asynchronous communica-
Mode 2 tion mode 8 bit LSB first ° 1 bit or 2 bit
(UART mode)
Mode 3 9 bit X

Mode 0 is a synchronous communication and can be used to extend I/O. This mode transmits and receives data in
synchronization with SCLK. SCLK can be used for both input and output.

The direction of data transfer can be selected from LSB first and MSB first. This mode is not allowed either to use
parity bits or STOP bits.

The mode 1, mode 2 and mode 3 are asynchronous modes and the transfer direction is fixed to the LSB first.

Parity bits can be added in the mode 1 and mode 2. The mode 3 has a wakeup function in which the master control-
ler can start up slave controllers via the serial link (multi-controller system).

STOP bit in transmission can be selected from 1 bit and 2 bits. The STOP bit length in reception is fixed to a one
bit.
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9.6 Data Format

9.6.1 Data Format List

Figure 9-2 shows data format.

* ModeO (/O interface mode) / LSB first

b0 1 X2 X3 X4 X5 X6 X7y

<€— Transmission direction

* ModeO (I/O interface mode ) / MSB first

itz 6 X5 X4 X3 X2X1 Yoy

<€— Transmission direction

* Mode1 (7bits UART mode)

Withoutpari;y--\Startl(bitOX 1 X2 X3 X4 X5 X6 )stop
Withparity---\startl(bitOX 1 X 2 X3 X4 X5 X 6 Xparity) stop

* Mode2 (8bits_U_ART mode)
Without parity \start,(bitOX 1 X2 X3 X4 X5 X6 X7 Ystop

With parity \start AbitoX 1 X 2 X 3 X 4 X 5 X 6 X 7 Xparity) stop

* Mode3 (9bits_U_ART mode)
N\start {vitoX 1 X' 2 X3 X4 X5 X6 X7 X8 Ystop

N\start {bitoX 1 X 2 X3 X 4 X 5 X 6 X 7 Xbits Ystop (Wake-up)

bit 8 = 1 represents address. (select code)
bit 8 = 0 represents data.

Figure 9-2 Data Format
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9.6.2 Parity Control

The parity bit can be added only in the 7 or 8-bit UART mode.
Setting "1" to SCXCR<PE> enables the parity.

The <EVEN> bit of SCXCR selects either even or odd parity.

9.6.2.1 Transmission

Upon data transmission, the parity control circuit automatically generates the parity with the data in the
transmit buffer.

After data transmission is complete, the parity bit will be stored in SCXxBUF<TB7> in the 7-bit UART
mode and SCxMODO<TB8> in the 8-bit UART mode.

The <PE> and <EVEN> settings must be completed before data is written to the transmit buffer.

9.6.2.2 Receiving Data

If the received data is moved from the receive shift register to the receive buffer, a parity is generated.

In the 7-bit UART mode, the generated parity is compared with the parity stored in SCxBUF<RB7>,
while in the 8-bit UART mode, it is compared with the one in SCXCR<RB8>.

If there is any difference, a parity error occurs and the <PERR> of the SCXCR register is set to "1".

In use of the FIFO, <PERR> indicates that a parity error was generated in one of the received data.

9.6.3 STOP Bit Length

The length of the STOP bit in the UART transmission mode can be selected from one bit or two bits by set-

ting the SCXxMOD2<SBLEN>. The length of the STOP bit data is determined as one-bit when it is received
regardless of the setting of this bit.
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9.7 Clock Control

9.7.1 Prescaler

There is a 7-bit prescaler to divide a prescaler input clock ®TO by 2, 8, 32 and 128.
Use the CGSYSCR register in the clock/mode control block to select the input clock ®TO0 of the prescaler.

The prescaler becomes active only when the baud rate generator is selected as a transfer clock by
SCxMODO0<SC[1:0]> = "01".

Table 9-4 show the resolution of the input clock to the baud rate generator.
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9.7 Clock Control
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Table 9-4 Clock Resolution to the Baud Rate Generator fc = 80 MHz
peripheral Clock gear Prescaler clock Prescaler output clock resolution
clock selection value selection
CGSYSCR CGSYSCR CGSYSCR oTL 474 4T16 4764
<FPSEL> <GEAR[2:0]> <PRCK[2:0]>
000 (fperiph/1) fc/2 (0.025 ps) fc/2% (0.1 ps) fc/2% (0.4 ps) fc/27 (1.6 ps)
001 (fperiph/2) fc/22 (0.05 ps) fc/24 (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 pus)
010 (fperiph/4) fc/28 (0.1 ps) fc/2° (0.4 ps) fc/27 (1.6 us) fc/2° (6.4 ps)
000 (fc)
011 (fperiph/8) fc/24 (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 ps)
100 (fperiph/16) fc/2% (0.4 ps) fc/2” (1.6 pus) fc/2° (6.4 ps) fc/2! (25.6 ps)
101 (fperiph/32) fc/2 (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 pis) fc/212 (51.2 ps)
000 (fperiph/1) fc/22 (0.05 ps) fc/24 (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 ps)
001 (fperiph/2) fc/2 (0.1 ps) fc/2° (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps)
010 (fperiph/4) fc/24 (0.2 ps) fc/2 (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 ps)
100 (fc/2)
011 (fperiph/8) fc/2° (0.4 ps) fc/2” (1.6 ps) fc/2° (6.4 pns) fc/2! (25.6 ps)
100 (fperiph/16) fc/2 (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 pis) fc/212 (51.2 ps)
101 (fperiph/32) fc/2” (1.6 pus) fc/2° (6.4 ps) fc/2' (25.6 ps) fc/212 (102.4 ps)
000 (fperiph/1) fc/2 (0.1 ps) fc/2° (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps)
001 (fperiph/2) fc/24 (0.2 ps) fc/28 (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 ps)
010 (fperiph/4) fc/2° (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps) fc/21! (25.6 ps)
0 (fgear) 101 (fc/4)
011 (fperiph/8) fc/2% (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 pis) fc/212 (51.2 ps)
100 (fperiph/16) fc/2” (1.6 ps) fc/2° (6.4 ps) fc/2'! (25.6 ps) fc/212 (102.4 ps)
101 (fperiph/32) fc/28 (3.2 us) fc/210 (12.8 ps) fc/212 (51.2 ps) fc/214 (204.8 ps)
000 (fperiph/1) fc/2* (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 ps)
001 (fperiph/2) fc/25 (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps) fc/2™1 (25.6 ps)
010 (fperiph/4) fc/2% (0.8 ps) fc/28 (3.2 us) fc/210 (12.8 ps) fc/21? (51.2 ps)
110 (fc/8)
011 (fperiph/8) fc/27 (1.6 ps) fc/2° (6.4 ps) fc/2' (25.6 ps) fc/212 (102.4 ps)
100 (fperiph/16) fc/28 (3.2 us) fc/210 (12.8 ps) fc/212 (51.2 ps) fc/214 (204.8 ps)
101 (fperiph/32) fc/2° (6.4 ps) fc/2't (25.6 ps) fc/218 (102.4 ps) fc/21° (409.6 ps)
000 (fperiph/1) fc/25 (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps) fc/2!! (25.6 us)
001 (fperiph/2) fc/2% (0.8 ps) fc/28 (3.2 us) fc/210 (12.8 pis) fc/212 (51.2 ps)
010 (fperiph/4) fc/27 (1.6 ps) fc/2° (6.4 ps) fc/2'1 (25.6 ps) fc/218 (102.4 ps)
111 (fc/16)
011 (fperiph/8) fc/28 (3.2 ps) fc/210 (12.8 ps) fc/212 (51.2 ps) fc/214 (204.8 ps)
100 (fperiph/16) fc/2° (6.4 ps) fc/211 (25.6 ps) fc/218 (102.4 ps) fc/215 (409.6 ps)
101 (fperiph/32) fc/210 (12.8 pus) fc/21? (51.2 ps) fc/214 (204.8 ps) fc/216 (819.2 ps)
2022/06/01 M-m-nra

Downloaded From | Oneyac.com


https://www.oneyac.com

TOSHIBA

TMPM370FYDFG/FYFG

Table 9-4 Clock Resolution to the Baud Rate Generator fc = 80 MHz

peripheral Clock gear Prescaler clock Prescaler output clock resolution
clock selection value selection
CGSYSCR CGSYSCR CGSYSCR oT1 474 4716 4764
<FPSEL> <GEAR[2:0]> <PRCK]2:0]>
000 (fperiph/1) fc/2 (0.025 ps) fc/2% (0.1 ps) fc/2° (0.4 ps) fc/27 (1.6 ps)
001 (fperiph/2) fc/22 (0.05 us) fc/2* (0.2 us) fc/2% (0.8 ps) fc/28 (3.2 ps)
010 (fperiph/4) fc/2 (0.1 ps) fc/2° (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps)
000 (fc)
011 (fperiph/8) fc/24 (0.2 ps) fc/2% (0.8 pis) fc/28 (3.2 ps) fc/210 (12.8 ps)
100 (fperiph/16) fc/2° (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 pns) fc/2!! (25.6 ps)
101 (fperiph/32) fc/2 (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 pis) fc/212 (51.2 ps)
000 (fperiph/1) = fc/2% (0.1 ps) fc/2% (0.4 ps) fc/27 (1.6 ps)
001 (fperiph/2) fc/22 (0.05 ps) fc/24 (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 pus)
010 (fperiph/4) fc/2% (0.1 ps) fc/2% (0.4 ps) fc/27 (1.6 us) fc/2° (6.4 us)
100 (fc/2)
011 (fperiph/8) fc/24 (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 ps)
100 (fperiph/16) fc/2% (0.4 ps) fc/2” (1.6 pus) fc/2® (6.4 us) fc/2!! (25.6 ps)
101 (fperiph/32) fc/2% (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 pis) fc/212 (51.2 ps)
000 (fperiph/1) = fc/2% (0.1 ps) fc/2° (0.4 ps) fc/27 (1.6 ps)
001 (fperiph/2) = fc/24 (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 us)
010 (fperiph/4) fc/2 (0.1 ps) fc/2° (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps)
1 (fc) 101 (fc/4)
011 (fperiph/8) fc/24 (0.2 ps) fc/2% (0.8 ps) fc/28 (3.2 ps) fc/210 (12.8 ps)
100 (fperiph/16) fc/25 (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps) fc/21! (25.6 ps)
101 (fperiph/32) fc/2% (0.8 ps) fc/28 (3.2 us) fc/210 (12.8 ps) fc/21? (51.2 ps)
000 (fperiph/1) = = fc/2° (0.4 ps) fc/27 (1.6 ps)
001 (fperiph/2) = fc/2* (0.2 us) fc/2% (0.8 ps) fc/28 (3.2 ps)
010 (fperiph/4) = fc/2° (0.4 ps) fc/27 (1.6 ps) fc/2° (6.4 ps)
110 (fc/8)

011 (fperiph/8)

fc/2* (0.2 ps)

fc/2 (0.8 ps)

fc/28 (3.2 ps)

fc/210 (12.8 ps)

100 (fperiph/16)

fc/2% (0.4 ps)

fc/27 (1.6 ps)

fc/2° (6.4 ps)

fc/21! (25.6 ps)

101 (fperiph/32)

fc/2% (0.8 ps)

fc/28 (3.2 ps)

fc/210 (12.8 pis)

fc/212 (51.2 ps)

111 (fc/16)

000 (fperiph/1)

fc/25 (0.4 ps)

fc/27 (1.6 ps)

001 (fperiph/2)

fc/2% (0.8 ps)

fc/28 (3.2 us)

010 (fperiph/4)

fc/25 (0.4 ps)

fc/27 (1.6 ps)

fc/2° (6.4 us)

011 (fperiph/8)

fc/28 (0.8 ps)

fc/28 (3.2 ps)

fc/210 (12.8 ps)

100 (fperiph/16)

fc/2° (0.4 ps)

fc/27 (1.6 ps)

fc/2% (6.4 ps)

fc/2! (25.6 ps)

101 (fperiph/32)

fc/28 (0.8 ps)

fc/28 (3.2 ps)

fc/210 (12.8 ps)

fc/212 (51.2 ps)

Note 1: The prescaler output clock ¢Tn must be selected so that the relationship "¢Tn <fsys /2" is satisfied
(so that ¢Tn is slower than fsys).

Note 2: Do not change the clock gear while SIO is operating.

Note 3: The dashes in the above table indicate that the setting is prohibited.
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9.7.2 Serial Clock Generation Circuit

The serial clock circuit is a block to generate transmit and receive clocks (SIOCLK) and consists of the cir-
cuits in which clocks can be selected by the settings of the baud rates generator and modes.

9.7.2.1 Baud Rate Generator

The baud rate generator generates transmit and receive clocks to determine the serial channel transfer
rate.

(1) Baud Rate Generator input clock

The input clock of the baud rate generator is selected from the prescaler outputs divided by 2, 8, 32
and 128.

This input clock is selected by setting the SCXxBRCR<BRCK>.

(2) Baud Rate Generator output clock

The frequency division ratio of the output clock in the baud rate generator is set by SCxBRCR and
SCxBRADD.

The following frequency divide ratios can be used; 1/N frequency division in the I/O interface
mode ,either 1/N or N + (16-K)/16 in the UART mode.

The table below shows the frequency division ratio which can be selected.

Mode Divide Function Setting Divide by N Divide by K
SCxBRCR<BRADDE> SCXBRCR<BR0S> SCxBRADD<BROK>
1/0 interface Divide by N 1to 16 (Note)
Divide by N 1to 16
UART
N + (16-K)/16 division 2to 15 1to 15

Note: 1/N (N=1)frequency division ratio can be used only when a double buffer is enabled.
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9.7.2.2 Clock Selection Circuit

A clock can be selected by setting the modes and the register.
Modes can be specified by setting the SCxMODO<SM>,

The input clock in I/O interface mode is selected by setting SCXCR. The clock in UART mode is
selected by setting SCxMODO<SC>.

(1) Transfer Clock in I/O interface mode

Table 9-5 shows clock selection in 1/0 interface mode.

Table 9-5 Clock Selection in I/O Interface Mode

Input/Output
Mode S:Iectlijogu Clock edge selection Clock of use
SCxMOD0<SM> SCxCR<SCLKS>
X SCXCR<IOC> X
Setto "0". Divided by 2 of the baud rate gen-
SCLK output . -
(Fixed to the rising edge) erator output.
1/O interface mode
Rising edge SCLK input rising edge
SCLK input
Falling edge SCLK input falling edge

To get the highest baud rate, the baud rate generator must be set as below.

Note: When deciding clock settings, make sure that AC electrical character is satisfied.

 Clock/mode control block settings
- fc = 80MHz
- fgear = 80MHz (CGSYSCR<GEAR[2:0]> = "000" : fc selected)
- ¢T0 =80MHz (CGSYSCR<PRCK][2:0]> ="000" : 1 division ratio)

« SIO settings (if double buffer is used)
- Clock (SCxBRCR<BRCK][1:0]> ="00": ¢T1 selected) = 40MHz
- Divided clock frequency (SCxBRCR<BRS[3:0]> ="0001" : 1 division ratio) = 40MHz

1 division ratio can be selected if double buffer is used. In this case, baud rate is 20Mbps
because 40MHz is divided by 2.

« SIO settings (if double buffer is not used)
- Clock (SCXBRCR<BRCK][1:0]> ="00": ¢T1 selected) = 40MHz
- Divided clock frequency (SCxBRCR<BRS[3:0]> ="0010": 2 division ratio) = 20MHz

2 division ratio is the highest if double buffer is not used. In this case, baud rate is 10Mbps
because 20MHz is divided by 2.

To use SCLK input, the following conditions must be satisfied.
« If double buffer is used

- SCLK cycle > 6/fsys
The highest baud rate is less than 80 + 6 = 13.3 Mbps.
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« If double buffer is not used
- SCLK cycle > 8/fsys
The highest baud rate is less than 80 + 8 = 10 Mbps.

(2) Transfer clock in the UART mode

Table 9-6 shows the clock selection in the UART mode. In the UART mode, selected clock is
divided by 16 in the receive counter or the transmit counter before use.

Table 9-6 Clock Selection in UART Mode

Mode Clock selection
SCxMOD0O<SM> SCxMODO0<SC>

Timer output

Baud rate generator
UART Mode

fsys

SCLK input

The examples of baud rate in each clock settings.

« If the baud rate generator is used
- fc = 80MHz
- fgear = 80MHz (CGSYSCR<GEAR[2:0]> = "000" : fc selected)
- ¢TO =80MHz (CGSYSCR<PRCK[2:0]> = "000" : 1 division ratio)
- Clock = ®T1 = 40MHz (SCxBRCR<BRCK][1:0]> = "00" : ¢T1 selected)

The highest baud rate is 2.5Mbps because 40MHz is divided by 16.

Table 9-7 shows examples of baud rate when the baud rate generator is used with the fol-
lowing clock settings.

 fc =9.8304MHz
» fgear = 9.8304MHz (CGSYSCR<GEAR[2:0]> = "000" : fc selected)
e $TO =4.9152MHz (CGSYSCR<PRCK][2:0]> = "001" : 2 division ratio)

Table 9-7 Example of UART Mode Baud Rate (Using the Baud Rate Generator)

fc [MHZ] Division ratio N oT1 oT4 ¢0T16 6T64
(SCXBRCR<BRS|[3:0]>) (fcld) (fc/16) (fc/64) (fc/256)
2 76.800 19.200 4.800 1.200
4 38.400 9.600 2.400 0.600
9.830400
8 19.200 4.800 1.200 0.300
16 9.600 2.400 0.600 0.150
Unit  kbps
« If the SCLK input is used
2022/06/01 h---nre
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To use SCLK input, the following conditions must be satisfied.
- SCLK cycle > 2/fsys
The highest baud rate must be less than 80 + 2 + 16 = 2.5 Mbps.

« If fsys is used
Since the highest value of fsys is 80MHz, the highest baud rate is 80 + 16 = 5Mbps.

« If timer output is used

To enable the timer output, the following condition must be set: a timer flip-flop output
inverts when the value of the counter and that of TBXRG1 match. The SIOCLK clock fre-
quency is "Setting value of TBXRG1 x 2".

Baud rates can be obtained by using the following formula.

Baud rate calculation

Clock frequency selected by CGSYSCR<PRCK][1:0]>
(TBXRG1 x 2) x 2 x 16

Transfer rate =

In the case the timer prescaler clock ®T1
(2divition ratio) is selected.

One clock cycle is a period that the timer flip-flop
is inverted twice.

Table 9-8 shows the examples of baud rates when the timer output is used with the follow-
ing clock settings.

» fc = 80MHz /9.8304MHz / 8MHz

+ fgear = 80MHz / 9.8304MHz / 8MHz (CGSYSCR<GEAR][2:0]> = "000" : fc selected)

o ¢$TO=40MHz /4.9152MHz / 4AMHz (CGSYSCR<PRCK[2:0]> = "001" : 2 division ra-
tio)

 Timer count clock = 4MHz / 1.2287MHz / 1MHz (TBXMOD<TBCLK]J1:0]> = "01" :
¢T1 selected)

Table 9-8 Example of UART Mode Baud Rate (Using the Timer Output)

) fc
TBXRGO setting

80MHz 9.8304MHz 8MHz
0x0001 625 76.8 62.5
0x0002 3125 38.4 31.25
0x0003 - 25.6
0x0004 156.25 19.2 15.625
0x0005 125 15.36 125
0x0006 - 12.8
0x0008 78.125 9.6
0x000A 62.5 7.68 6.25
0x0010 39.025 4.8
0x0014 31.25 3.84 3.125

Unit  kbps
Pom-nrn 2022/06/01
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9.8 Transmit/Receive Buffer and FIFO

9.8.1 Configuration

Figure 9-3 shows the configuration of transmit buffer, receive buffer and FIFO.

Appropriate settings are required for using buffer and FIFO. The configuration may be predefined depending

on the mode.
RXD —>| Rece_ive_shi_ft r_egi_ster_ | | T_ran_smit_ sh_ift _regi_ste_r |—>TXD
AV
| Receive buffer | | Transmit buffer |
N\

A4

Receive FIFO First stage Transmit FIFO First stage

Second stage Second stage

Third stage Third stage

Fourth stage Fourth stage

Figure 9-3 The Configuration of Buffer and FIFO

9.8.2 Transmit/Receive Buffer

Transmit buffer and receive buffer are double-buffered. The buffer configuration is specified by
SCxMOD2<WBUF>.,

In the case of using a receive buffer, if SCLK input is set to generate clock output in the 1/O interface mode
or the UART mode is selected, it’s double buffered despite the <WBUF> settings. In other modes, it’s accord-
ing to the <WBUF> settings.

Table 9-9 shows correlation between modes and buffers.

Table 9-9 Mode and buffer Composition

SCxMOD2<WBUF>
Mode

ngn wye

Transmit Single Double
UART

Receive Double Double
110 interface Transmit Single Double
(SCLK input) Receive Double Double
110 interface Transmit Single Double
(SCLK output) Receive Single Double
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9.8.3 FIFO

In addition to the double buffer function above described, 4-byte FIFO can be used.

To enable FIFO, enable the double buffer by setting SCXxMOD2<WBUF> to "1" and SCXFCNF<CNFG> to
"1". The FIFO buffer configuration is specified by SCxMOD1<FDPX][1:0]>.

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

Table 9-10 shows correlation between modes and FIFO.

Table 9-10 Mode and FIFO Composition

SCxMOD1<FDPX[1:0]> RX FIFO TX FIFO
Half duplex RX "01" 4byte
Half duplex TX "10" - 4byte
Full duplex "11" 2byte 2byte

9.9 Status Flag

The SCxMOD?2 register has two types of flag. This bit is significant only when the double buffer is enabled.

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

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

9.10 Error Flag

Three error flags are provided in the SCXCR register. The meaning of the flags is changed depending on the
modes. The table below shows the meanings in each mode.

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

Flag
Mode
<OERR> <PERR> <FERR>
UART Overrun error Parity error Framing error
Underrun error
(When using double buffer or
1/0 Interface FIFO)
A Overrun error Fixed to 0
(SCLK input) Fixed to 0

(When a double buffer and
FIFO unused)

1/0 Interface

Undefined Undefined Fixed to 0
(SCLK output) ! ! >
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9.10.1 OERR Flag

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

In the 1/O interface with SCLK output mode, the SCLK output stops upon setting the flag.

Note: To switch the I/O interface SCLK output mode to other modes, read the SCxCR register and clear the overrun
flag.

9.10.2 PERR Flag

This flag indicates a parity error in the UART mode and an under-run error in the 1/O interface mode.

In the UART mode, <PERR> is set to "1" when the parity generated from the received data is different from
the parity received.

In the 1/O interface mode, <PERR> is set to "1" under the following conditions when a double buffer is
enabled.

In the SCLK input mode, <PERR> is set to "1" when the SCLK is input after completing data output of the
transmit shift register with no data in the transmit buffer.

In the SCLK output mode, <PERR> is set to "1" after completing output of all data and the SCLK output
stops.

Note: To switch the I/O interface SCLK output mode to other modes, read the SCxCR register and clear the under-
run flag.

9.10.3 FERR Flag

A framing error is generated if the corresponding stop bit is determined to be "0" by sampling the bit at
around the center. Regardless of the stop bit length settings in the SCxMOD2<SBLEN>register, the stop bit
status is determined by only 1.

This bit is fixed to "0" in the 1/O interface mode.
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9.11 Receive

9.11.1 Receive Counter

The receive counter is a 4-bit binary counter and is up-counted by SIOCLK. In the UART mode, sixteen
SIOCLK clock pulses are used in receiving a single data bit and the data symbol is sampled at the seventh,
eighth, and ninth pulses. From these three samples, majority logic is applied to decide the received data.

9.11.2 Receive Control Unit

9.11.2.1 1/O interface mode
In the SCLK output mode with SCXCR <IOC> set to "0", the RXD pin is sampled on the rising edge of
the shift clock outputted to the SCLK pin.

In the SCLK input mode with SCXCR <IOC> set to "1", the serial receive data RXD pin is sampled on
the rising or falling edge of SCLK input signal depending on the SCXCR <SCLKS> setting.

9.11.2.2 UART Mode

The receive control unit has a start bit detection circuit, which is used to initiate receive operation when
a normal start bit is detected.

9.11.3 Receive Operation

9.11.3.1 Receive Buffer

The received data is stored by 1 bit in the receive shift register. When a complete set of bits has been
stored, the interrupt INTRXX is generated.

When the double buffer is enabled, the data is moved to the receive buffer (SCxBUF) and the receive
buffer full flag (SCxMOD2<RBFLL>) is set to "1". The receive buffer full flag is "0" cleared by reading
the receive buffer. The receive buffer full flag does not have any value for the single buffer.

Receive shift register | DATA1
Receive buffer | DATA 1
Receive interrupt(INTRXx) | | «
%
2L
SCXMOD2<RBFLL> | > |

Receive buffer read

Figure 9-4 Receive Buffer Operation
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9.11.3.2 Receive FIFO Operation

When FIFO is enabled, the received data is moved from receive buffer to receive FIFO and the receive
buffer full flag is cleared immediately. An interrupt will be generated according to the SCXRFC<RIL>
setting.

Note: When the data with parity bit are received in UART mode by using the FIFO, the parity error flag is
shown the occurring the parity error in the received data.

The following describes configurations and operations in the half duplex RX mode.

SCxMOD1[6:5] =01 : Transfer mode is set to half duplex mode
SCxFCNF[4:0] = 10111 : Automatically inhibits continuous reception after reaching the fill level.
: The number of bytes to be used in the receive FIFO is the same as the interrupt generation fill level.
SCxRFC[1:0] = 00 : The fill level of FIFO in which generated receive interrupt is set to 4-byte.
SCxRFC[7:6] = 11 : Clears receive FIFO and sets the condition of interrupt generation.

After setting of the above FIFO configuration, the data reception is started by writing "1" to the
SCxMODO0 <RXE>. When the data is stored all in the receive shift register, receive buffer and receive
FIFO, SCxMODO<RXE> is automatically cleared and the receive operation is finished.

In this above condition, if the continuous reception after reaching the fill level is enabled, and it is pos-
sible to receive a data continuously with and reading the data in the FIFO.

Receive shift register | DATA1 | DATA2 | DATA3 | DATA4 | DATAS | DATAG |

Receive buffer | | DATA1 | DATA2 | DATA3 | DATA4 | DATA5 | DATA5
RXFIFO  The first stage 3 DATA1 DATA2 DATA3 DATA4 DATA4 DATA4
The second stage DATA1 DATA2 DATA3 DATA3 DATA3
The third stage DATA1 DATA2 DATA2 DATA2
The fourth stage DATA1 DATA1 DATA1
RX Interrupt (INTRXx)

SCXMOD2<RBFLL> |_| |_| |_| |_| |
SCXMODO<RXE> J

Figure 9-5 Receive FIFO Operation
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9.11.3.3 /O interface mode with SCLK output
In the 1/O interface mode and SCLK output setting, SCLK output stops when all received data is stored
in the receive buffer and FIFO. So, in this mode, the overrun error flag has no meaning.

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

(1) Case of single buffer
Stop SCLK output after receiving a data. In this mode, 1/O interface can transfer each data with the
transfer device by hand-shake.

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

(2) Case of double buffer

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

When the data is read, SCLK output is restarted.

(3) Case of FIFO

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

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

And if SCXFCNF<RXTXCNT> is set to "1", SCLK stops and receive operation stops with clear-
ing SCXMODO<RXE> bit too.

9.11.3.4 Read Received Data

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

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

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

9.11.3.5 Wake-up Function
In the 9-bit UART mode, the slave controller can be operated in the wake-up mode by setting the wake-

up function SCxMODO0 <WU> to "1." In this case, the interrupt INTRXx will be generated only when
SCXCR <RB8> is set to "1."
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9.11.3.6 Overrun Error

When FIFO is disabled, the overrun error is occurred and set overrun flag without completing data read
before receiving the next data. When overrun error is occurred, a content of receive buffer and
SCXCR<RB8> is not lost, but a content of receive shift register is lost.

When FIFO is enabled, overrun error is occurred and set overrun flag by no reading the data before
moving the next data into received buffer when FIFO is full. In this case, the content of FIFO are not lost.

In the 1/0 interface mode with SCLK output setting, the clock output automatically stops, so this flag
has no meaning.

Note: When the mode is changed from 1/O interface SCLK output mode to the other mode, read SCxCR and
clear overrun flag.
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9.12 Transmission

9.12.1 Transmission Counter

The transmit counter is a 4-bit binary counter and is counted by SIOCLK as in the case of the receive
counter. In UART mode, it generates a transmit clock (TXDCLK) on every 16th clock pulse.

% 16 1 2 3 4 5 6 7 8 9 10 11 12 13 14 156 16 1 2

TXDCLK |_| |_|

Figure 9-6 Generation of Transmission Clock

9.12.2 Transmission Control

9.12.2.1 1/O Interface Mode

In the SCLK output mode with SCXCR<IOC> set to "0", each bit of data in the transmit buffer is out-
putted to the TXD pin on the falling edge of the shift clock outputted from the SCLK pin.

In the SCLK input mode with SCxCR<IOC> set to "1", each bit of data in the transmit buffer is output-
ted to the TXD pin on the rising or falling edge of the SCLK input signal according to the
SCXCR<SCLKS> setting.

9.12.2.2 UART Mode

When the transmit data is written in the transmit buffer, data transmission is initiated on the rising edge
of the next TXDCLK and the transmit shift clock signal is also generated.

9.12.3 Transmit Operation

9.12.3.1 Operation of Transmission Buffer

If double buffering is disabled, the CPU writes data only to Transmit shift register and the transmit
interrupt INTTXX is generated upon completion of data transmission.

If double buffering is enabled (including the case the transmit FIFO is enabled), data written to the
transmit buffer is moved to the transmit shift register. The INTTXXx interrupt is generated at the same time
and the transmit buffer empty flag (SCxMOD2<TBEMP>) is set to "1". This flag indicates that the next
transmit data can be written. When the next data is written to the transmit buffer, the <TBEMP> flag is
cleared to "0".
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Write data ¢ ¢

Transmit buffer SC) DATA 1 DATA 2

Transmit shift register gc) DATA 1

Transmit interrupt(INTTXx)

SCxMOD2<TBEMP> |

Figure 9-7 Operation of Transmission Buffer (Double-buffer is enabled)

9.12.3.2 Transmit FIFO Operation

When FIFO is enabled, the maximum 5-byte data can be stored using the transmit buffer and FIFO.
Once transmission is enabled, data is transferred to the transmit shift register from the transmit buffer and
start transmission. If data exists in the FIFO, the data is moved to the transmit buffer immediately, and the
<TBEMP> flag is cleared to "0".

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

Settings and operations to transmit 4-byte data stream by setting the transfer mode to half duplex are
shown as below.

SCxMOD1[6:5] =10 : Transfer mode is set to half duplex.

SCxFCNF[4:0] = 11011 : Transmission is automatically disabled if FIFO becomes empty.
The number of bytes to be used in the receive FIFO is the same as the interrupt
generation fill level.

SCXTFC[1:0] = 00 : Sets the interrupt generation fill level to "0".
SCXTFC[7:6] = 11 : Clears receive FIFO and sets the condition of interrupt generation.
SCxFCNF[0] =1 : Enable FIFO.

After above settings are configured, data transmission can be initiated by writing 5 bytes of data to the
transmit buffer and FIFO, and setting the SCXMOD1<TXE> bit to "1". When the last transmit data is
moved to the transmit buffer, the transmit FIFO interrupt is generated. When transmission of the last data
is completed, the transmission sequence is terminated.

Once above settings are configured, if the transmission is not set as auto disabled, the transmission
should lasts by writing transmit data.
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Transmit FIFO fourth stage DATAS
Third stage DATA 4 DATA 5
Second stage DATA3 DATA4 DATA5
First stage DATA2 DATA3 DATA 4 DATA 5
Transmit buffer | DATA 1 DATA2 DATA3 DATA 4 DATA 5
A, A A, A,
Transmit shift register | DATA 1 DATA2 DATA3 DATA4 DATA5 |
SCxMOD1<TXE>

SCxMOD2<TBEMP> |_| |_| |_| |_|

Transmit interrupt(INTTXx) |_|

9.12.3.3 /O interface Mode/Transmission by SCLK Output
If SCLK is set to generate clock the 1/O interface mode, the SCLK output automatically stops when all
data transmission is completed and underrun error will not occur.

The timing of suspension and resume of SCLK output is different depending on the buffer and FIFO
usage.

(1) Single Buffer

The SCLK output stops each time one frame of data is transferred. Handshaking for each data with
the other side of communication can be enabled. The SCLK output resumes when the next data is
written in the buffer.

(2) Double Buffer

The SCLK output stops upon completion of data transmission of the transmit shift register and the
transmit buffer. The SCLK output resumes when the next data is written in the buffer.

(3) FIFO
The transmission of all data stored in the transmit shift register, transmit buffer and FIFO is com-
pleted, the SCLK output stops. The next data is written, SCLK output resumes.

If SCXFCNF<RXTXCNT> is configured, SCxMODO<TXE> bhit is cleared at the same time as
SCLK stop and the transmission stops.
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9.12.3.4 Under-run error

If the transmit FIFO is disabled in the I/O interface SCLK input mode and if no data is set in transmit
buffer before the next frame clock input, which occurs upon completion of data transmission from trans-
mit shift register, an under-run error occurs and SCXCR<PERR> is set to "1".

In the 1/0 interface mode with SCLK output setting, the clock output automatically stops, so this flag
has no meaning.

Note: Before switching the I/O interface SCLK output mode to other modes, read the SCxCR register
and clear the underrun flag.
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9.13 Handshake function

The function of the handshake is to enable frame-by-frame data transmission by using the CTS (Clear to send) pin
and to prevent overrun errors. This function can be enabled or disabled by SCxMODO<CTSE>.

When the CTS pin is set to "High" level, the current data transmission can be completed but the next data transmis-
sion is suspended until the CTS pin returns to the "Low" level. However in this case, the INTTXXx interrupt is gener-
ated in the normal timing, the next transmit data is written in the transmit buffer, and it waits until it is ready to
transmit data.

Note 1: If the CTS signal is set to "H" during transmission, the next data transmission is suspended after the current trans-
mission is completed.(Point "a" in Figure 9-9)

Note 2: Data transmission starts on the first falling edge of the TXDCLK clock after CTS is set to "L".(Point "b" in
Figure 9-9)

Although no RTS pin is provided, a handshake control function can easily implemented by assigning one bit of the
port for the RTS function. By setting the port to "High" level upon completion of data reception (in the receive inter-
rupt routine), the transmit side can be requested to suspend data transmission.

TXD »RXD
CTS |« RTS (Any port)
Transmit side Receive side

Figure 9-8 Handshake Function

Data write to transmit
buffer or shift register C ((
7 )7
CTS ¢/ Transmission is *\ ((

suspended during b )]
a this period.
13 14 15 16 1 2 3 14 15 16 1 2 3
SIOCLK k
TXDCLK ( n ( n

)) ))
((

TXD 7 \Start bit (« ‘ Bit 0
))

Figure 9-9 CTS Signal timing
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9.14 Interrupt/Error Generation Timing

9.14.1 RX Interrupts

Figure 9-10 shows the data flow of receive operation and the route of read.

RXD—>| Receive shift register

) ] (1)Reading in the single buffer configuration:
If the receive buffer is empty, An interrupt is generated after receiving all bits.
the data is moved. v

| Receive buffer

) (2)Reading in the double buffer configuration:
If the RX FIFO is not full, An interrupt is generated when the data is moved to
the data is moved. N/ the receive buffer.

RX FIFO The first stage

(3)Reading in use the FIFO:

The second stage An interrupt is generated
- when the data is moved to the FIFO
The third stage or when reading the FIFO.

The fourth stagef—>

Figure 9-10 Receive Buffer/FIFO Configuration Diagram

9.14.1.1 Single Buffer / Double Buffer

RX interrupts are generated at the time depends on the transfer mode and the buffer configurations,
which are given as follows.

Buffer .
] . UART modes 10 interface modes
Configurations
Immediately after the rising / falling edge of the last SCLK
Single Buffer - Y 9 g edg

(Rising or falling is determined according to SCXCR<SCLKS> setting.)

Immediately after the rising / falling edge of the last SCLK
Double Buffer Around the center of the first stop bit (Rising or falling is determined according to SCXCR<SCLKS> setting.)
On data transfer from the shift register to the buffer by reading buffer.

Note: Interrupts are not generated when an overrun error is occurred.

9.14.1.2 FIFO

In use of FIFO, receive interrupt is generated on the condition that the following either operation and
SCXRFC<RFIS > setting are established.

« Reception completion of all bits of one frame.
* Reading FIFO

Interrupt conditions are decided by the SCxRFC<RFIS> settings as described in Table 9-11.

Table 9-11 Receive Interrupt conditions in use of FIFO

SCxXRFC<RFIS> Interrupt conditions
"0" "The fill level of FIFO" is equal to "the fill level of FIFO interruption generation."
"1 "The fill level of FIFO" is greater than or equal to "the fill level of FIFO intrruption generation."
2022/06/01 ho-- 7
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9.14.2 TX interrupts

Figure 9-11 shows the data flow of transmit operation and the route of read.

TXD 4—' Transmit shift register |<—

) ) ) (DWriting in the single buffer configuration:
If the shift register is empty, An interrupt is generated after transmitting all bits.
the data is moved.

| Transmit buffer |<—
. . /\ (2)Writing in the double buffer configuration:
If the transmit buffer is empty, An interrupt is generated when the data is moved to
the data is moved. the transmit shift register.

TX FIFO The first stage|e————

() Writing in use the FIFO:
The second stage An interrupt is generated

The third stage when the data is moved to the transmit buffer

or when writing to the FIFO.
The fourth stage

Figure 9-11 Transmit Buffer/FIFO Configuration Diagram

9.14.2.1 Single Buffer / Double Buffer

TX interrupts are generated at the time depends on the transfer mode and the buffer configurations,
which are given as follows.

Buff
'u erl UART modes 10 interface modes
Configurations
. . Immediately after the rising / falling edge of the last SCLK
Single Buffer Just before the stop bit is sent - Lo - ) .
9 P (Rising or falling is determined according to SCXCR<SCLKS> setting.)
Double Buffer When a data is moved from the transmit buffet to the transmit shift register.

Note: If double buffer is enabled, a interrupt is also generated when the data is moved from the buffer to the
shift register by writing to the buffer.

9.14.2.2 FIFO

In use of FIFO, transmit interrupt is generated on the condition that the following either operation and
SCXTFC<TFIS> setting are established.

e Transmittion completion of all bits of one frame.
« Writing FIFO
Interrupt conditions are decided by the SCXTFC<TFIS> settings as described in Table 9-12.

Table 9-12 Transmit Interrupt conditions in use of FIFO

SCXTFC<TFIS> Interrupt conditions

"0" "The fill level of FIFO" is equal to "the fill level of FIFO interruption generation."

"The fill level of FIFO" is smaller than or equal to "the fill level of FIFO interruption genera-
tion."
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9.14.3 Error Generation
9.14.3.1 UART Mode
7 bits
. 8 bits
modes 9 bits 7 bits+ Parity
8 bits + Parity
Framing Error Around the center of stop bit
Overrun Error
Parity Error - Around the center of parity bit

9.14.3.2 10 Interface Mode

Immediately after the rising / falling edge of the last SCLK

Overrun Error L L : . .
(Rising or falling is determined according to SCXCR<SCLKS> setting.)

Immediately after the rising or falling edge of the next SCLK.

Underrun Error . L - ; .
(Rising or falling is determined according to SCXxCR<SCLKS> setting.)

Note: Over-run error and Under-run error have no meaning in SCLK output mode.

9.15 Software Reset

Software reset is generated by writing SCxMOD2<SWRST([1:0]> as "10" followed by "01".
As a result, SCxMODO<RXE>, SCXMOD1<TXE>, SCxMOD2<TBEMP><RBFLL><TXRUN>, SCxCR

<OERR><PERR><FERR> are initialized. And the receive circuit, the transmit circuit and the FIFO become initial
state. Other states are held.
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9.16 Operation in Each Mode

9.16.1 Mode 0 (I/O interface mode)
Mode 0 consists of two modes, the SCLK output mode to output synchronous clock and the SCLK input
mode to accept synchronous clock from an external source.

The following operational descriptions are for the case use of FIFO is disabled. For details of FIFO opera-
tion, refer to the previous sections describing receive/transmit FIFO functions.

9.16.1.1 Transmitting Data

(1) SCLK Output Mode

« If the transmit double buffer is disabled (SCxMOD2<WBUF> ="0")

Data is output from the TXD pin and the clock is output from the SCLK pin each time the
CPU writes data to the transmit buffer. When all data is output, an interrupt (INTTXX) is gen-
erated.

« |f the transmit double buffer is enabled (SCxMOD2<WBUF> ="1")

Data is moved from the transmit buffer to the transmit shift register when the CPU writes
data to the transmit buffer while data transmission is halted or when data transmission from
the transmit buffer (shift register) is completed. Simultaneously, the transmit buffer empty
flag SCXMOD2<TBEMP> is set to "1", and the INTTXX interrupt is generated.

When data is moved from the transmit buffer to the transmit shift register, if the transmit
buffer has no data to be moved to the transmit shift register, INTTXXx interrupt is not gener-
ated and the SCLK output stops.
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Transmit data

write timing

SCLK output

TXD

bit 1

el

X bito

(INTTXx interrupt request)

Transmit data

write timing

SCLK output

TXD

(INTTXx interrupt request)

TBEMP

Transmit data
write timing

SCLK output

TXD

(INTTXx interrupt request)

TBEMP

<WBUF> ="1" (if double buffering is enabled and threre is no data in buffer)

Figure 9-12 Transmit Operation in the I/O Interface Mode (SCLK Output Mode)
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(2) SCLK Input Mode

« If double buffering is disabled (SCxXMOD2<WBUF> = "0")

If the SCLK is input in the condition where data is written in the transmit buffer, 8-bit data
is outputted from the TXD pin. When all data is output, an interrupt INTTXX is generated.
The next transmit data must be written before the timing point "A" as shown in Figure 9-13.

« If double buffer is enabled (SCxMOD2<WBUF> ="1")

Data is moved from the transmit buffer to the transmit shift register when the CPU writes
data to the transmit buffer before the SCLK input becomes active or when data transmission
from the transmit shift register is completed. Simultaneously, the transmit buffer empty flag
SCxMOD2<TBEMP> is set to "1", and the INTTXXx interrupt is generated.

If the SCLK input becomes active while no data is in the transmit buffer, although the
internal bit counter is started, an under-run error occurs and 8-bit dummy data (OxFF) is sent.
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Transmit data
write timing

(( |_|

SCLK input
(<SCLKS>=0
Rising edge mode)

LA

SCLK input
(<SCLKS>=1 ¢

A

Y Y

Falling edge mode)

TXD y

bit 1 Xj\ bitS;X bit 6 D( ibit?
1 1

(INTTXx interrupt

1
X bito X bit1
1
1

e e

request)

Transmit data

(( I_l
J))

<WBUF> = "0" (if double buffering is disabled)

(( |_|

write timing

J))

SCLK input
(<SCLKS>=0
Rising edge mode)

ol

SCLK input
(<SCLKS>=1 v

Y \

Y Y

Falling edge mode)

TXD y

'bit 7

(INTTXx interrupt

1
X bito X bt
1
1

. o

R Hk

request)

TBEMP

<WBUF> = "1" (if double buffering is enabled and there is data in buffer)

Transmit data

((

write timing

))

SCLK input
(<SCLKS>=0
Rising edge mode)

SCLK input

il

(<SCLKS>=1

o
Y

Y \

Falling edge mode)

X bito

TXD

A

bit7

(INTTXx interrupt

request)

TBEMP

PERR
(Functions to detect

under-run errors)

<WBUF> ="1" (if double buffering is enabled and there is no data in buffer)

Figure 9-13 Transmit Operation in the 1/O Interface Mode (SCLK Input Mode)
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9.16.1.2 Receive

(1) SCLK Output Mode

The SCLK output can be started by setting the receive enable bit SCXMODO<RXE> to "1".

« If double buffer is disabled (SCxMOD2<WBUF> ="0")

A clock pulse is outputted from the SCLK pin and the next data is stored into the shift reg-
ister each time the CPU reads received data. When all the 8 bits are received, the INTRXx
interrupt is generated.

« If double buffer is enabled (SCxMOD2<WBUF> ="1")

Data stored in the shift register is moved to the receive buffer and the receive buffer can
receive the next frame. A data is moved from the shift register to the receive buffer, the
receive buffer full flag SCxMOD2<RBFLL> is set to "1" and the INTRXX is generated.

While data is in the receive buffer, if the data cannot be read from the receive buffer before
completing reception of the next 8 bits, the INTRXXx interrupt is not generated and the SCLK
output stops. In this state, reading data from the receive buffer allows data in the shift register
to move to the receive buffer and thus the INTRXX interrupt is generated and data reception
resumes.
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Receive data ﬂ\

read timing )} \

SCLK output

(I P s U s I S T

RXD

-

bito  {  bit1 D( l\g D( bit 6 b( Ebit7 X bito X

1
(INTRX interrupt request) |_|

- - —

Receive data |_|
read timing

SCLK output —l T | T
1

|
RXD bit 7 D( bit 0 :X bit 1 D( l\g D( bit 6 D( biit7 X bito X

(INTRX interrupt request) |‘|

RBFLL | |

<WBUF> = "1" (if double buffering is enabled and data is read from buffer)

Receive data (
read timing )T

sClkouput | f I. A ! 0 !_%_T L+ 2

1
RXD bit 7 :X bit 0 :X bit 1 :X % :X bit 6 :Xbiwi
o X X i

(INTRX interrupt request) |_|

RBFLL I

<WBUF> ="1" (if double buffering is enabled and data cannot be read from buffer)

))

Figure 9-14 Receive Operation in the I/O Interface Mode (SCLK Output Mode)
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(2) SCLK Input Mode

In the SCLK input mode, receiving double buffering is always enabled, the received frame can be
moved to the receive buffer from the shift register, and the receive buffer can receive the next frame

successively.

The INTRXX receive interrupt is generated each time received data is moved to the receive buffer.

Receive data
read timing

I

SCLK input
(<SCLKS>="0"
Rising mode)

-

— L1

SCLK input
(<SCLKS>="1" v

v

Falling mode)
1

AR

RXD X bit0

X bit1 ,ng bitS:X bit 6

bit 0

(INTRXx interrupt |_|

((

_g___
=

T ]

>~ A

))

RBFLL

request)
_

Receive data

If data is read from buffer

((

read timing

SCLK input
(<SCLKS>="0"
Rising mode)

SCLK input

i

(<SCLKS>="1" *
Falling mode)

A

JL

RXD y

bit 1 bit5 X bit6
1

bit 0

(INTRXx interrupt |_|

E
=

T L

Tt T 1T

request)

RBFLL

OERR

If data cannot be read from buffer

Figure 9-15 Receive Operation in the 1/O Interface Mode (SCLK Input Mode)
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9.16.1.3 Transmit and Receive (Full-duplex)

(1) SCLK Output Mode

¢ If SCXMOD2<WBUF> is set to "0" and the double buffers are disabled

SCLK is outputted when the CPU writes data to the transmit buffer.

Subsequently, 8 bits of data are shifted into receive shift register and the INTRXX receive
interrupt is generated. Concurrently, 8 bits of data written to the transmit buffer are outputted
from the TXD pin, the INTTXXx transmit interrupt is generated when transmission of all data
bits has been completed. Then, the SCLK output stops.

The next round of data transmission and reception starts when the data is read from the
receive buffer and the next transmit data is written to the transmit buffer by the CPU. The
order of reading the receive buffer and writing to the transmit buffer can be freely deter-
mined. Data transmission is resumed only when both conditions are satisfied.

If SCXxMOD2<WBUF> is setto "1" and the double buffers are enabled
SCLK is outputted when the CPU writes data to the transmit buffer.

8 bits of data are shifted into the receive shift register, moved to the receive buffer, and the
INTRXX interrupt is generated. While 8 bits of data is received, 8 bits of transmit data is out-
putted from the TXD pin. When all data bits are sent out, the INTTXx interrupt is generated
and the next data is moved from the transmit buffer to the transmit shift register.

If the transmit buffer has no data to be moved to the transmit buffer (SCxMOD2<TBEMP>
= 1) or when the receive buffer is full (SCxMOD2<RBFULL> = 1), the SCLK output is
stopped. When both conditions, receive data is read and transmit data is written, are satisfied,
the SCLK output is resumed and the next round of data transmission and reception is started.
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Receive data

Wy b
T B e e .
e s I

(INTTXx interrupt request)

(INTRXx interrupt request)

Receive data

<WBUF> = "0" (if double buffering is disabled)

read timing
it g J_b 1

SCLK output u !_1 !_%_T ! 1) ! T ! 1) ! i) l_

TXD X oo X bit 1 )(3\ bit 5 X bit 6 X Ebit7:X bit 0 X bit 1 X

’ | ) A 1

RXD X bit 0 D( bit 1 )(3\ bit 5 X bit 6 X ;bit7:X bit 0 )( bit 1 X

! ! ' ' ! ’

(INTTXx interrupt request) I |

1

(INTRXXx interrupt request)

Receive data

<WBUF> = "1" (if double buffering is enabled)

read timing
Transmit data | |
write timing /
SCLK output ‘t T I T I“) T I 1 I j
I I - | L
XD X bito X bt )(3\ bits ) bit6 N ibit7
1 1 ! 1 ;
RXD bit 7

(INTTXXx interrupt request) n

IX bit 0
1

7 1

IX bit 1 inl\ bit 5 IX bit 6

((

(INTRXx interrupt request)

J))

((

))

<WBUF> ="1" (if double buffering is enabled)

Figure 9-16 Transmit/Receive Operation in the I/O Interface Mode (SCLK Output Mode)
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(2) SCLK Input Mode

* If SCXMOD2<WBUF> is set to "0" and the transmit double buffer is disabled

When receiving data, double buffer is always enabled regardless of the SCxMOD?2
<WBUF> settings.

8-bit data written in the transmit buffer is outputted from the TXD pin and 8 bit of data is
shifted into the receive buffer when the SCLK input becomes active.The INTTXXx interrupt is
generated upon completion of data transmission. The INTRXXx interrupt is generated when
the data is moved from receive shift register to receive buffer after completion of data recep-
tion.

Note that transmit data must be written into the transmit buffer before the SCLK input for
the next frame (data must be written before the point A in Figure 9-17). Data must be read
before completing reception of the next frame data.

If SCxMOD2<WBUF> is set to "1" and the double buffer is enabled.

The interrupt INTTXX is generated at the timing the transmit buffer data is moved to the
transmit shift register after completing data transmission from the transmit shift register. At
the same time, data received is shifted to the shift register, it is moved to the receive buffer,
and the INTRXx interrupt is generated.

Note that transmit data must be written into the transmit buffer before the SCLK input for
the next frame (data must be written before the point A in Figure 9-17). Data must be read
before completing reception of the next frame data.

Upon the SCLK input for the next frame, transmission from transmit shift register (in
which data has been moved from transmit buffer) is started while receive data is shifted into
receive shift register simultaneously.

If data in receive buffer has not been read when the last bit of the frame is received, an
overrun error occurs. Similarly, if there is no data written to transmit buffer when SCLK for
the next frame is input, an under-run error occurs.
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Figure 9-17 Transmit/Receive Operation in the I/O Interface Mode (SCLK Input Mode)
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9.16.2 Mode 1 (7-bit UART mode)

The 7-bit UART mode can be selected by setting the mode control register (SCxMOD<SM[1:0]>) to "01".

In this mode, parity bits can be added to the transmit data stream; the control register (SCXCR<PE>) controls
the parity enable/disable setting.

When <PE> is set to "1" (enable), either even or odd parity may be selected using the SCXCR<EVEN> bhit.
The length of the stop bit can be specified using SCXxMOD2<SBLEN>.

The following table shows the control register settings for transmitting in the following data format.

" \start {bitoX 1 X 2 X3 X4 X5 X 6 XSenYstop

<€—— Transmission direction (Transmission rate of 2400bps @fc = 9.8304 MHz)

system clock : High-speed (fc)
Clocking condi- .
High-speed clock gear: 1 (fc
tions 'gn-sp g <1 (fo)
Prescaler clock: fperiph/2 (fperiph = fsys)
7 6 5 4 3 2 1 0

SCxMODO <« X 0 0 0 1 0 1 Set 7-bit UART mode
SCxCR “— X 1 1 X X X 0 0 Even parity enabled
SCxBRCR “« 0 0 1 0 0 1 0 0 Set 2400bps
SCxBUF <« * * * * * * * * Set transmit data
x :don'tcare - :no change

9.16.3 Mode 2 (8-bit UART mode)

The 8-bit UART mode can be selected by setting SCxMODO0<SM[1:0]> to "10." In this mode, parity bits can
be added and parity enable/disable is controlled using SCXCR<PE>. If <PE> = "1" (enabled), either even or
odd parity can be selected using SCXCR<EVEN>.

The control register settings for receiving data in the following format are as follows:

N\start {oitoX 1 X 2 X3 X4 X5 X6 X7 X28Ystop

<——Recetion direction (Reception rate of 9600 bps @fc = 9.8304 MHz)

System clock: High-speed (fc)
Clocking condi- ) .
tions High-speed clock gear: x1 (fc)
Prescaler clock: fperiph/2 (fperiph = fsys)
2022/06/01 m---nen
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7 6 5 4 3 2 1 0
SCxMODO « X 0 0 0 1 0 0 1 Set 8-bit UART mode
SCxCR <« X 0 1 X X X 0 0 Odd parity enabled
SCxBRCR « 0 0 0 1 0 1 0 0 Set 9600bps
SCxMODO « 1 - Reception enabled
x :don'tcare -:nochange

9.16.4 Mode 3 (9-bit UART mode)

The 9-bit UART mode can be selected by setting SCxMODO0<SM[1:0]> to "11." In this mode, parity bits
must be disabled (SCxCR<PE> ="0").

The most significant bit (9th bit) is written to SCxMODO<TB8> for transmitting data. The data is stored in
SCXCR<RB8>.

When writing or reading data to/from the buffers, the most significant bit must be written or read first before
writing or reading to/from SCxBUF.

The stop bit length can be specified using SCXxMOD2<SBLEN>.
9.16.4.1 Wake up function

In the 9-bit UART mode, slave controllers can be operated in the wake-up mode by setting the wake-up
function control bit SCxMODO0O<WU> to "1."

In this case, the interrupt INTRXx will be generated only when SCxCR<RB8> is set to "1".

Note: The TXD pin of the slave controller must be set to the open drain output mode using the PxOD register.

:

TXD RXD TXD RXD TXD RXD TXD RXD

Master Slave1 Slave2 Slave3

Figure 9-18 Serial Links to Use Wake-up Function
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9. Serial Channel (SIO/UART)

9.16 Operation in Each Mode

TMPM370FYDFG/FYFG

9.16.4.2 Protocol

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

2. Set SCxMOD0<WU> to "1" for the slave controllers to make them ready to receive data.

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

CYCH EDED ED € 5 C 6 L

Select code of the slave controller

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

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

Nstart {bitoX 1 X 2 X3 X4 X5 X 6 X 7 \vita/sopY =

Data 0

6. The slave controllers with the <WU> bit set to "1" ignore the receive data because the most sig-
nificant bit (bit 8) <RB8> is set to "0" and thus no interrupt (INTRXX) is generated.Also, the
slave controller with the <WU> bit set to "0" can transmit data to the master controller to inform
that the data has been successfully received.

2022/06/01
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10. 12-Bit Analog-to-Digital Converters

The TMPM370FYDFG/FYFG contains two 12-bit successive-approximation analog-to-digital converters
(ADCs).

The ADC unit A (ADC A) has 15 analog inputs. Three inputs are able to use for shunt resistor currents of motor 0.
Twelve inputs can use for external input.

The ADC unit B (ADC B) has 138 analog inputs. Three inputs are able to use for shunt resistor currents of motor
0. And an input is able to use for shunt resistor currents of motor 1. Thus thirteen inputs can use for external input.

External analog input pins (AINAO to AINAS, AINAY/AINBO, AINAL0/AINB1, AINA1L/AINB2, AINB3 to
AINB12) can also be used as input/output ports.

10.1 Functions and features

1. It can select analog input and start AD conversion when receiving trigger signal from PMD or TMRB
(interrupt).

2. It can select analog input, in the Software Trigger Program and the Constant Trigger Program.

3. The ADCs has twelve register for AD conversion result.

4. The ADCs generate interrupt signal at the end of the program which was started by PMD trigger and
TMRB trigger.

5. The ADCs generate interrupt signal at the end of the program which are the Software Trigger Program and
the Constant Trigger Program.

6. The ADCs have the AD conversion monitoring function. When this function is enabled, an interrupt is gen-
erated when a conversion result matches the specified comparison value.

n_—_ Ao~ 2022/06/01
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10. 12-Bit Analog-to-Digital Converters
10.2 Block Diagram

TMPM370FYDFG/FYFG
10.2 Block Diagram
AVDD5A
IVREFHA
— 9 avooa
T 7l7/VREFHA
PHO(AINAO) AINAO
<:> CPU AVSSA
PH1(AINA1) AINAT nissh
' ' : —>
ADC A
. . . [€—INTTBS!
PIO(AINAS) AINA8 l«— PMDO TRGO to 5
AINA9 — PMD1 TRGO to 5
AINA10 —> INTADAPDA
AINA11 > INTADACPA
AINAT2(AMPA) |5 INTADASFT
I AINAT3(AMPB) | INTADATMR
(” PI(AINA/AINBO) $—e—Tavea — AINA14(AMPC) > pmpoow
—lovea
1-shunt or PI2(AINA10/AINB1) l AMPB —“
3-shunt resistor —|CMPB | J > PMDO0 EMG
circuit Motor-1 1
curent PI3(AINAT1/AINB2) ¢—e——avpc
CMPA/B/C —1cMPY
Ref. Voltage » PMD1 EMG
\ (CVREFABC) AINBO
> PMD1 OWV
Common VDD/VSS for w»— AINB > INTADBSFT
— AINB2
AMPs and CMPs AMPVSS > INTADBTMR
AINB3
: PJO(AINB3) ! > INTADBPDB
1-shunt resistor - AMPD L5
irouit for Motor-2|  CMPD Ref. Voltage CMPDI— ADC B INTADBCPB
circuit for Motor: (CVREFD) [€— PMDO0 TRGO to 5
current
PJ1(AINB4) AINB4 (€~ PMD1TRGO0to5
. . - €— INTTB5!
! AINB12 | onss
PK1(AINB12)
ANBI3AMPA) [ VE ’VﬁREFHB
AINB14(AMPB) i AVDDB
L_| anB1samPc)  — 7}7/ VREFHB
AINB16(AMPD) AVSSB
IVREFLB

Figure 10-1 AD converters Block Diagram
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10.3 List of Registers

Unit x Base Address
Unit A 0x4003_0000
Unit B 0x4003_0200

Register Name (x=A,B) Address (Base+)

Clock Setting Register ADXCLK 0x0000
Mode Setting Register 0 ADXxMODO 0x0004
Mode Setting Register 1 ADxMOD1 0x0008
Mode Setting Register 2 ADXxMOD2 0x000C
Monitoring Setting Register 0 ADXCMPCRO 0x0010
Monitoring Setting Register 1 ADXCMPCR1 0x0014
Conversion Result Compare Register 0 ADXxCMPO 0x0018
Conversion Result Compare Register 1 ADXCMP1 0x001C
Conversion Result Register 0 ADXREGO 0x0020
Conversion Result Register 1 ADXREG1 0x0024
Conversion Result Register 2 ADXREG2 0x0028
Conversion Result Register 3 ADXREG3 0x002C
Conversion Result Register 4 ADXREG4 0x0030
Conversion Result Register 5 ADXREG5 0x0034
Conversion Result Register 6 ADXREG6 0x0038
Conversion Result Register 7 ADXREG7 0x003C
Conversion Result Register 8 ADXREG8 0x0040
Conversion Result Register 9 ADXREG9 0x0044
Conversion Result Register 10 ADXREG10 0x0048
Conversion Result Register 11 ADXREG11 0x004C
PMD Trigger Program Number Select Register 0 ADXxPSELO 0x0050
PMD Trigger Program Number Select Register 1 ADXxPSEL1 0x0054
PMD Trigger Program Number Select Register 2 ADXPSEL2 0x0058
PMD Trigger Program Number Select Register 3 ADXPSEL3 0x005C
PMD Trigger Program Number Select Register 4 ADxPSEL4 0x0060
PMD Trigger Program Number Select Register 5 ADXPSEL5 0x0064
PMD Trigger Program Number Select Register 6 ADXPSEL6 0x0068
PMD Trigger Program Number Select Register 7 ADXPSEL7 0x006C
PMD Trigger Program Number Select Register 8 ADXPSEL8 0x0070
PMD Trigger Program Number Select Register 9 ADxPSEL9 0x0074
PMD Trigger Program Number Select Register 10 ADXxPSEL10 0x0078
PMD Trigger Program Number Select Register 11 ADxPSEL11 0x007C
PMD Trigger Interrupt Select Register 0 ADXPINTSO 0x0080
PMD Trigger Interrupt Select Register 1 ADXPINTS1 0x0084
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10. 12-Bit Analog-to-Digital Converters

10.3 List of Registers

TMPM370FYDFG/FYFG

Register Name (x=A,B) Address (Base+)
PMD Trigger Interrupt Select Register 2 ADXPINTS2 0x0088
PMD Trigger Interrupt Select Register 3 ADXPINTS3 0x008C
PMD Trigger Interrupt Select Register 4 ADXPINTS4 0x0090
PMD Trigger Interrupt Select Register 5 ADXPINTS5 0x0094
PMD Trigger Program Register 0 ADXPSETO 0x0098
PMD Trigger Program Register 1 ADXPSET1 0x009C
PMD Trigger Program Register 2 ADXPSET2 0x00A0
PMD Trigger Program Register 3 ADXPSET3 0x00A4
PMD Trigger Program Register 4 ADXPSET4 0x00A8
PMD Trigger Program Register 5 ADXPSET5 0x00AC
Timer Trigger Program Registers 0 to 3 ADXTSETO03 0x00B0O
Timer Trigger Program Registers 4 to 7 ADXTSET47 0x00B4
Timer Trigger Program Registers 8 to 11 ADXTSET811 0x00B8
Software Trigger Program Registers 0 to 3 ADXSSETO03 0x00BC
Software Trigger Program Registers 4 to 7 ADXSSET47 0x00C0
Software Trigger Program Registers 8 to 11 ADXSSET811 0x00C4
Constant Conversion Program Registers0 to 3 ADXASETO03 0x00C8
Constant Conversion Program Registers 4 to 7 ADXASET47 0x00CC
Constant Conversion Program Registers 8 to 11 ADXASET811 0x00D0
Mode Setting Register 3 ADxMOD3 0x00D4

2022/06/01
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10.4 Register Descriptions

AD conversion is performed at the clock frequency selected in the ADC Clock Setting Register.

10.4.1 ADXCLK (Clock Setting Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - TSH ADCLK
After reset 0 1 0 1 1 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as "0".
6-3 TSHI[3:0] R/W Write as "1001".
2-0 ADCLK][2:0] R/W AD prescaler output (SCLK) select
000: fc (Notel)
001: fc/2
010: fc/4
011: fc/8
1xx: fc/16
000 001 010 100 1XX <ADCLK][2:0]>
fc—+ 1|+ 2|+ 4|+ 8]+16

!

Y

—» SCLK

Note 1: Frequency of SCLK can be use up to 40MHz. Do not set <ADCLK]2:0]> to "000" when fc > 40MHz.

Note 2: AD conversion is performed at the clock frequency selected in this register. The conversion clock frequency
must be selected to ensure the guaranteed accuracy.

Note 3: The conversion clock must not be changed while AD conversion is in progress.

[ PRSI o Vo Vo
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10. 12-Bit Analog-to-Digital Converters

10.4 Register Descriptions

TMPM370FYDFG/FYFG
10.4.2 ADxMODO (Mode Setting Register 0)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - DACON ADSS
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-2 - R Read as "0".

1 DACON RIW DAC control
0: OFF
1: ON
Setting <DACON> to "1", when using the ADC.

0 ADSS W Software triggered conversion
0: Don't care
1: Start
Setting <ADSS> to "1" starts AD conversion (software triggered conversion). Receiving trigger signal from PMD
or TMRB (interrupt) starts AD conversion also.
For detail setting, please read the chapter about PMD and TMRB.

2022/06/01 Mo-m-nna
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10.4.3 ADxMOD1 (Mode Setting Register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADEN - - - - - - ADAS
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 ADEN RIW AD conversion control
0: Disable
1: Enable
Setting <ADEN> to "1", when using the ADC. After Setting <ADEN> to "1", setting <ADAS> to "1" starts AD
conversion and repeat conversion.
6-1 - R Read as "0".
0 ADAS R/W Constant AD conversion control
0: Disable
1: Enable

[ RS VoV o
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10. 12-Bit Analog-to-Digital Converters

10.4 Register Descriptions

TMPM370FYDFG/FYFG
10.4.4 ADxMOD2 (Mode Setting Register 2)
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - - - ADSFN ADBFN
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-2 - R Read as "0".
1 ADSFN R Software conversion busy flag
0: Conversion completed
1: Conversion in progress
The <ADSFN> is a software AD conversion busy flag. After <ADSS> was set to "1", when AD conversion is
actually started, <ADSFN> is set to "1". When finished AD conversion, <ADSFN> is cleared to "0".
0 ADBFN R AD conversion busy flag
0: Conversion not in progress
1: Conversion in progress
The <ADBFN> is an AD conversion busy flag. When AD conversion is started regardless of conversion factor
(PMD, Timer, Software, Constant), <ADBFN> is set to "1". When finished AD conversion, <ADBFN> is cleared
to "0".
2022/06/01 M---nnr
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10.4.5 ADxMODS3 (Mode Setting Register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 1 0 0

7 6 5 4 3 2 1 0
bit symbol - - PMODE - - -
After reset 0 1 0 1 1 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-11 - RIW Write as "0".
10 - R/W Write as "1".
9 - R/W Write as "0".
8 - RIW Write as "0".
7 - R/W Write as "0".
6 - R/W Write as "1".
5-3 PMODE([2:0] R/W Write as "100".
2-0 - R/W Write as "0".

Note: ADxMOD3<PMODE[2:0]> must be set to "100". And do not change other bits in ADXMOD3 register.
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10. 12-Bit Analog-to-Digital Converters
10.4 Register Descriptions

TMPM370FYDFG/FYFG
10.4.6 ADxCMPCRO(Monitoring Setting Register 0)
After fixing the conversion result, the interrupt signal (INTADXCPn) is generated.
(n=A,B / A: Monitor0 / B: Monitorl)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - CMPCNTO
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol CMPOEN - - ADBIGO REGS0
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-12 - R Read as "0".
11-8 CMPCNTO[3:0] R/W Comparison count for determining the result
0: After every comparison
1: After two comparisons
L]
L]
15: After 16 comparisons
7 CMPOEN R/W Monitoring function
0:Disable
1:Enable
6-5 - R Read as "0".
4 ADBIGO R/W Comparison condition
O:Larger than or equal to compare register
1:Smaller than or equal to compare register
3-0 REGSO0I[3:0] R/W AD conversion result register to be compared
0000: ADXREGO 0100: ADXREG4 1000: ADXREGS8
0001: ADXREG1 0101: ADXREG5 1001: ADXREG9
0010: ADXREG2 0110: ADxREG6 1010: ADXREG10
0011: ADXREG3 0111: ADXREG7 1011: ADxREG11

Note: The ADxCMPCRO and ADXCMPCRL registers are used to enable or disable comparison between an AD conversion result
and the specified comparison value, to select the register to be compared with an AD conversion result and to set how
many times comparison should be performed to determine the result.
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10.4.7 ADxCMPCR1(Monitoring Setting Register 1)

After fixing the conversion result, the interrupt signal (INTADXCPn) is generated.
(n=A,B / A: Monitor0 / B: Monitorl)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - CMPCNT1
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol CMP1EN - - ADBIG1 REGS1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-12 - R Read as "0".
11-8 CMPCNT1[3:0] R/W Comparison count for determining the result
0: After every comparison
1: After two comparisons
L]
L]
15: After 16 comparisons
7 CMP1EN R/W Monitoring function
0:Disable
1:Enable
6-5 - R Read as "0".
4 ADBIG1 R/W Comparison condition
O:Larger than or equal to compare register
1:Smaller than or equal to compare register
3-0 REGS1[3:0] R/W AD conversion result register to be compared
0000: ADXREGO 0100: ADXREG4 1000: ADXREGS8
0001: ADXREG1 0101: ADXREG5 1001: ADxXREGY9
0010: ADXREG2 0110: ADXREG6 1010: ADXREG10
0011: ADXREG3 0111: ADxXREG7 1011: ADxREGI11

Note: The ADxCMPCRO and ADXCMPCRL registers are used to enable or disable comparison between an AD conversion result
and the specified comparison value, to select the register to be compared with an AD conversion result and to set how
many times comparison should be performed to determine the result.
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10. 12-Bit Analog-to-Digital Converters
10.4 Register Descriptions

TMPM370FYDFG/FYFG
10.4.8 ADXCMPO(Conversion Result Compare Register 0)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADOCMPO
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADOCMPO - - - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADOCMPO0[11:0] R/W The value to be compared with an AD conversion result.
Specify the value to be compared with an AD conversion result.
3-0 - R Read as "0".
10.4.9 ADxCMP1(Conversion Result Compare Register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADOCMP1
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADOCMP1 - - - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADOCMP1[11:0] R/W The value to be compared with an AD conversion result.
Specify the value to be compared with an AD conversion result.
3-0 - R Read as "0".
2022/06/01 M-=m-nnn
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10.4.10ADXREGO(Conversion Result Register 0)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADRO
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADRO - - OVRO ADRORF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADRO[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVRO R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREGO is read and is
cleared when the low-order byte of ADXREGO is read.
0 ADRORF R AD conversion result store flag
0:No result stored
1:Result stored
<ADRORF> is a flag that is set when an AD conversion result is stored in the ADXxREGO register and is
cleared when the low-order byte of ADXREGO is read.
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10. 12-Bit Analog-to-Digital Converters
10.4 Register Descriptions

TMPM370FYDFG/FYFG
10.4.11ADXREG1(Conversion Result Register 1)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADR1
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADR1 - - OVR1 ADR1RF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADR1[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVR1 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREGL1 is read and is
cleared when the low-order byte of ADXREGL1 is read.
0 ADR1RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADR1RF> is a flag that is set when an AD conversion result is stored in the ADXxREGL1 register and is
cleared when the low-order byte of ADXREG1 is read.
2022/06/01 hom-nnn
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10.4.12ADXREG2(Conversion Result Register 2)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADR2
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADR2 - - OVR2 ADR2RF
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-16 - R Read as "0".

15-4 ADR2[11:0] R The value of an AD conversion result

3-2 - R Read as "0".

1 OVR2 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREG2 is read and is
cleared when the low-order byte of ADXREG?2 is read.

0 ADR2RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADR2RF> is a flag that is set when an AD conversion result is stored in the ADXREG?2 register and is
cleared when the low-order byte of ADXREG2 is read.
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10. 12-Bit Analog-to-Digital Converters
10.4 Register Descriptions

TMPM370FYDFG/FYFG
10.4.13ADXREG3(Conversion Result Register 3)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADR3
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADR3 - - OVR3 ADR3RF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADR3[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVR3 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREG3 is read and is
cleared when the low-order byte of ADXREG3 is read.
0 ADR3RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADR3RF> is a flag that is set when an AD conversion result is stored in the ADXREG3 register and is
cleared when the low-order byte of ADXREG3 is read.
2022/06/01 Mom-nna
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10.4.14ADXREG4(Conversion Result Register 4)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADR4
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADR4 - - OVR4 ADR4RF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADRA4[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVR4 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREG4 is read and is
cleared when the low-order byte of ADXREG4 is read.
0 ADR4RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADR4RF> is a flag that is set when an AD conversion result is stored in the ADXREG4 register and is
cleared when the low-order byte of ADXREG4 is read.
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10.4.15ADXREG5(Conversion Result Register 5)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADR5
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADR5 - - OVR5 ADR5RF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADRS5[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVR5 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREGS is read and is
cleared when the low-order byte of ADXREGS is read.
0 ADR5RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADRS5RF> is a flag that is set when an AD conversion result is stored in the ADXREGS5 register and is
cleared when the low-order byte of ADXREGS is read.
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10.4.16 ADXREG6(Conversion Result Register 6)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADR6
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADRG6 - - OVR6 ADRG6RF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADRG6[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVR6 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREGS is read and is
cleared when the low-order byte of ADXREGS is read.
0 ADR6RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADRG6RF> is a flag that is set when an AD conversion result is stored in the ADXREG6 register and is
cleared when the low-order byte of ADXREGS is read.
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10.4.17ADXREG7(Conversion Result Register 7)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADR7
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADR7 - - OVR7 ADR7RF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADR7[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVR7 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREG7 is read and is
cleared when the low-order byte of ADXREG?7 is read.
0 ADR7RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADR7RF> is a flag that is set when an AD conversion result is stored in the ADXREG?7 register and is
cleared when the low-order byte of ADXREG?7 is read.
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10.4.18ADXREG8(Conversion Result Register 8)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADRS8
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADRS8 - - OVR8 ADRS8RF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADRS8[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVR8 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREGS is read and is
cleared when the low-order byte of ADXREGS is read.
0 ADR8RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADRS8RF> is a flag that is set when an AD conversion result is stored in the ADXREGS register and is
cleared when the low-order byte of ADXREGS is read.
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10.4.19ADXREG9(Conversion Result Register 9)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol ADR9
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol ADR9 - - OVR9 ADRYRF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADR9[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVR9 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREG9 is read and is
cleared when the low-order byte of ADXREGO is read.
0 ADRI9RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADR9RF> is a flag that is set when an AD conversion result is stored in the ADXxREG9 register and is
cleared when the low-order byte of ADXREG is read.
2022/06/01 Mom-nen
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10.4.20ADXREG10(Conversion Result Register 10)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ADR10
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol ADR10 - - OVR10 ADR10RF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADR10[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVR10 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREG10 is read and is
cleared when the low-order byte of ADXREG10 is read.
0 ADR10RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADR10RF> is a flag that is set when an AD conversion result is stored in the ADXREG10 register and is
cleared when the low-order byte of ADXREG10 is read.
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10.4.21ADXREG11(Conversion Result Register 11)
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8
bit symbol ADR11
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol ADR11 - - OVR11 ADR11RF
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as "0".
15-4 ADRI11[11:0] R The value of an AD conversion result
3-2 - R Read as "0".
1 OVR11 R OverRun flag
0:No overrun occurred
1:Overrun occurred
This flag is set when a new AD conversion result is stored before the value of ADXREG11 is read and is
cleared when the low-order byte of ADXREG11 is read.
0 ADR11RF R AD conversion result store flag
0:No result stored
1:Result stored
<ADR11RF> is a flag that is set when an AD conversion result is stored in the ADXxREG11 register and is
cleared when the low-order byte of ADXREG11 is read.
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10.4.22PMD Trigger Program Registers

AD conversion can be started by a trigger from the PMD (programmable motor driver).

The PMD trigger program registers are used to specify the program to be started by each of twelve triggers
generated by the PMD, to select the interrupt to be generated upon completion of the program and to select the
AIN input to be used.

The PMD trigger program registers include three types of registers.
(x=A,B : ADC Unit)

» PMD Trigger Program Number Select Register (ADXPSELO to ADxPSEL11)

The PMD Trigger Program Number Select Register (ADXPSELnN) specifies the program to be
started by each of twelve AD conversion start signals corresponding to twelve triggers(PMDOTRGO
to 5, PMDITRGO to 5) generated by the PMD.Programs 0 to 5 are available.

"ADXPSELO to ADXPSEL5" corresponds to "PMDOTRGO to 5". "ADxPSEL6 to ADxPSEL11"
corresponds to "PMDITRGO to 5".
» PMD Trigger Interrupt Select Register (ADXPINTSO to ADXPINTS5)
The PMD Trigger Interrupt Select Registers (ADXPINTS0 to ADXPINTS5) select the interrupt to
be generated upon completion of each program, and enables or disables the interrupt.
ADXPINTSO corresponds to program 0, and it exists to ADXPINT5 (program 5).
» PMD Trigger Program Register (ADXPSETO to ADXPSET5)
The PMD Trigger Program Setting Registers (ADXPSETO to ADXPSETS5) specify the settings for
each of programs 0 to 5. Each PMD Trigger Program Register is comprised of four registers for spec-
ifying the AIN input to be converted. The conversion results corresponding to the ADXPSETnO to

ADXPSETN3 registers are stored in the Conversion Result Registers 0 to 3 (ADxXREGO to
ADXREG3).

PMD Trigger Signal (AD conversion start signals)

! 09Y10aNd
I 19Y10aNd
I Z9Y10aWd
i €9Y10aWd
i vO¥10aNd
! soul0and
i 09MLlaNd
 1ovlland
i 2OYLlaNd
! €odlland
i vOuLland
! soulland

T PMD Trigger Program Number
Select Registers
(ADXPSELO to ADxPSEL11)

073sdxav
L13sdxav
213asdxav
€13sdxav
$13Sdxav
§13sdxav
913Sdxav
/13sdxav
873Sdxav
613Sdxav
LL13sdxav

0L13sdxav

i The starting program is selected.

PMD Trigger Interrupt
Program 0 Program 1 Program 2 Program 3 Program 4 Program 5 Setting Registers
' 1 (ADXPINTSO to ADxPINTSS5)
' ADXPINTSO ‘ ‘ ADxPINTS1 ‘ ‘ ADxPINTS2 ‘ ‘ ADxPINTS3 ‘ ‘ ADxPINTS4 ‘ ‘ ADXPINTS5 !
|
PMD Trigger Program
H Setting Registers
H ADXPSETO ADXPSET1 ADXPSET2 ADXPSET3 ADxPSET4 ADxPSET5 (ADXPSETO to ADxPSET5)
'
I REGO — REGO — REGO — REGO — REGO — REGO > Conversion Result Register0 : ADxREGO
i REG1 1 REG1 1 REG1 1 REG1 — REG1 — REG1 » Conversion Result Register1 : ADXREG1
' REG2 — REG2 1 REG2 — REG2 — REG2 1 REG2 > Conversion Result Register2 : ADxREG2
|
H REG3 T REG3 1 REG3 — REG3 — REG3 1 REG3 > Conversion Result Register3 : ADXREG3
]
|

Figure 10-2 PMD Trigger Program Registers
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10.4.22.1ADXPSELO to ADXPSEL11(PMD Trigger Program Number Select Register 0 to 11)

ADXPSELO0:PMD Trigger Program Number Select Register 0

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 1 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PENSO - - - - PMDSO
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function

31-8 - R Read as "0".
7 PENSO R/W PMDOTRGO trigger control

0:Disable

1:Enable
6-3 - R Read as "0".
2-0 PMDSO0[2:0] R/W Program number select (Refer to Table 10-1)
ADXPSEL1:PMD Trigger Program Number Select Register 1

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PENS1 - - - - PMDS1
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function

31-8 - R Read as "0".

7 PENS1 R/W PMDOTRGL1 trigger control
0:Disable
1:Enable

6-3 - R Read as "0".

2-0 PMDS1[2:0] R/W Program number select (Refer to Table 10-1)
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ADXPSEL2:PMD Trigger Program Number Select Register 2

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol PENS2 - - - - PMDS2
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function

31-8 - R Read as "0".
7 PENS2 R/W PMDOTRG2 trigger control

0:Disable

1:Enable
6-3 - R Read as "0".
2-0 PMDS2[2:0] R/W Program number select (Refer to Table 10-1)
ADXPSEL3:PMD Trigger Program Number Select Register 3

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PENS3 - - - - PMDS3
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PENS3 R/W PMDOTRGS3 trigger control
0:Disable
1:Enable
6-3 - R Read as "0".
2-0 PMDS3[2:0] R/W Program number select (Refer to Table 10-1)
Mo-- e 2022/06/01
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ADxPSEL4:PMD Trigger Program Number Select Register 4
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol PENS4 - - - - PMDS4
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PENS4 R/W PMDOTRGH4 trigger control
0:Disable
1:Enable
6-3 - R Read as "0".
2-0 PMDS4[2:0] R/W Program number select (Refer to Table 10-1)
ADXPSEL5:PMD Trigger Program Number Select Register 5
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol PENS5 - - - - PMDS5
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PENS5 R/W PMDOTRGS trigger control
0:Disable
1:Enable
6-3 - R Read as "0".
2-0 PMDS5[2:0] R/W Program number select (Refer to Table 10-1)
2022/06/01 Mo--n4r
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ADXPSEL6:PMD Trigger Program Number Select Register 6

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol PENS6 - - - - PMDS6
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function

31-8 - R Read as "0".
7 PENS6 R/W PMDITRGO trigger control

0:Disable

1:Enable
6-3 - R Read as "0".
2-0 PMDS6[2:0] R/W Program number select (Refer to Table 10-1)
ADXPSEL7:PMD Trigger Program Number Select Register 7

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PENS7 - - - - PMDS7
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PENS7 R/W PMDITRGL1 trigger control
0:Disable
1:Enable
6-3 - R Read as "0".
2-0 PMDS7[2:0] R/W Program number select (Refer to Table 10-1)
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ADXPSEL8:PMD Trigger Program Number Select Register 8
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol PENS8 - - - - PMDS8
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PENS8 R/W PMDITRG?2 trigger control
0:Disable
1:Enable
6-3 - R Read as "0".
2-0 PMDS8[2:0] R/W Program number select (Refer to Table 10-1)
ADXxPSEL9:PMD Trigger Program Number Select Register 9
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol PENS9 - - - - PMDS9
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PENS9 R/W PMDITRGS3 trigger control
0:Disable
1:Enable
6-3 - R Read as "0".
2-0 PMDS9[2:0] R/W Program number select (Refer to Table 10-1)
2022/06/01 M---n4n
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ADXPSEL10:PMD Trigger Program Number Select Register 10

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol PENS10 - - - - PMDS10
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function

31-8 - R Read as "0".
7 PENS10 R/W PMDITRGA4 trigger control

0:Disable

1:Enable
6-3 - R Read as "0".
2-0 PMDS10[2:0] R/W Program number select (Refer to Table 10-1)
ADxPSEL11:PMD Trigger Program Number Select Register 11

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol PENS11 - - - - PMDS11
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7 PENS11 R/IW PMDITRGS trigger control
0:Disable
1:Enable
6-3 - R Read as "0".
2-0 PMDS11[2:0] R/W Program number select (Refer to Table 10-1)
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Table 10-1 Program number select

2022/06/01

<PMDSO0[2:0]>~

<PMDS11[2:0]>
000 Program0
001 Programl
010 Program2
011 Program3
100 Program4
101 Program5
110 reserved
111 reserved
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10.4.22.2ADXPINTSO to 5(PMD Trigger Interrupt Select Register 0 to 5)

ADXPINTSO0:PMD Trigger Interrupt Select Register 0

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol - - - - - - INTSELO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-2 - R Read as "0".
1-0 INTSELO[1:0] R/W Interrupt select

00:No interrupt output

01:INTADXPDA

10:INTADxPDB

11: No interrupt output

The starting interrupt is selected for program 0.
ADXPINTS1:PMD Trigger Interrupt Select Register 1

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol - - - - - - INTSEL1
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as "0".
1-0 INTSEL1[1:0] R/W Interrupt select
00:No interrupt output
01:INTADXPDA
10:INTADxPDB
11: No interrupt output
The starting interrupt is selected for program 1.
Mo-- nnd 2022/06/01
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10. 12-Bit Analog-to-Digital Converters
10.4 Register Descriptions

TMPM370FYDFG/FYFG
ADXPINTS2:PMD Trigger Interrupt Select Register 2
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - - - INTSEL2
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-2 - R Read as "0".
1-0 INTSEL2[1:0] R/W Interrupt select
00:No interrupt output
01:INTADXPDA
10:INTADxPDB
11: No interrupt output
The starting interrupt is selected for program 2.
ADxPINTS3:PMD Trigger Interrupt Select Register 3
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - - - INTSEL3
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-2 - R Read as "0".
1-0 INTSEL3[1:0] R/W Interrupt select
00:No interrupt output
01:INTADXPDA
10:INTADxPDB
11: No interrupt output
The starting interrupt is selected for program 3.
2022/06/01 hom- oo
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ADXPINTS4:PMD Trigger Interrupt Select Register 4

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol - - - - - - INTSEL4
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-2 - R Read as "0".
1-0 INTSEL4[1:0] R/W Interrupt select

00:No interrupt output

01:INTADXPDA

10:INTADxPDB

11: No interrupt output

The starting interrupt is selected for program 4.
ADXxPINTS5:PMD Trigger Interrupt Select Register 5

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - INTSEL5
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-2 - R Read as "0".
1-0 INTSEL5[1:0] R/W Interrupt select
00:No interrupt output
01:INTADXPDA
10:INTADxPDB
11: No interrupt output
The starting interrupt is selected for program 5.
hom-nnn 2022/06/01
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10. 12-Bit Analog-to-Digital Converters

10.4 Register Descriptions
TMPM370FYDFG/FYFG

10.4.22.3ADXPSETO to 5(PMD Trigger Program Register 0 to 5)

Each ADXPSETn (n=0 to 5:Program number) is composed of four sets that assume <AINSPnm [4:0]>,
<UVWISnm[1:0]>, and <ENSPnm> in a couple.

(m=0 to 3)(x=A,B : ADC Unit)

ADXREGmM m=0 m=1 m=2 m=3
ADXPSETn

<ENSPO00> <ENSPO1> <ENSP02> <ENSP03>
n=0 <UVWIS00> | <UVWISO01> | <UVWIS02> | <UVWIS03>
<AINSP00> <AINSPO1> <AINSP02> <AINSP03>

<ENSP10> <ENSP11> <ENSP12> <ENSP13>
n=1 <UVWIS10> | <UVWIS11> | <UVWIS12> | <UVWIS13>
<AINSP10> <AINSP11> <AINSP12> <AINSP13>

<ENSP20> <ENSP21> <ENSP22> <ENSP23>
n=2 <UVWIS20> | <UVWIS21> | <UVWIS22> | <UVWIS23>
<AINSP20> <AINSP21> <AINSP22> <AINSP23>

<ENSP30> <ENSP31> <ENSP32> <ENSP33>
n=3 <UVWIS30> | <UVWIS31> | <UVWIS32> | <UVWIS33>
<AINSP30> <AINSP31> <AINSP32> <AINSP33>

<ENSP40> <ENSP41> <ENSP42> <ENSP43>
n=4 <UVWIS40> | <UVWIS41> <UVWIs42> <UVWIS43>
<AINSP40> <AINSP41> <AINSP42> <AINSP43>

<ENSP50> <ENSP51> <ENSP52> <ENSP53>
n=5 <UVWIS50> | <UVWIS51> <UVWIS52> <UVWIS53>
<AINSP50> <AINSP51> <AINSP52> <AINSP53>

Setting the <ENSPnm> to "1" enables the ADXPSETnm register. The <UVWISnm[1:0]> bits are used
to select phase-U, phase-V or phase-W. The <AINSPnm[4:0]> bits are used to select the AIN pin to be
used.

2022/06/01 no~_ A4
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Table 10-2 Select the AIN pin

<AINSPOO [4:0]> to | ADC ADC
<AINSP53 [4:0]> | UnitA Unit B
0_0000 :AINAO :AINBO
0_0001 :AINAL :AINB1
0_0010 :AINA2 :AINB2
0_0011 :AINA3 :AINB3
0_0100 :AINA4 :AINB4
0_0101 :AINAS :AINB5
0_0110 :AINA6 :AINB6
0_0111 :AINA7 :AINB7
0_1000 :AINA8 :AINB8
0_1001 :AINA9 :AINB9
0_1010 :AINA1O :AINA10O
0_1011 :AINA1L ‘AINB11
0_1100 :AINA12 :AINB12
0_1101 :AINA13 :AINB13
0_1110 :AINA14 :AINB14
0_1111 reserved :AINB15
1_0000 reserved :AINB16
0_1101to1_1111 rreserved reserved
n_—_ AnF
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10. 12-Bit Analog-to-Digital Converters

10.4 Register Descriptions

TMPM370FYDFG/FYFG
ADXPSETO0:PMD Trigger Program Register O
31 30 29 28 27 26 25 24
bit symbol ENSPO3 UVWIS03 AINSPO3
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSPO02 UVWIS02 AINSP02
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSPO1 UVWIS01 AINSPO1
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol ENSPO0O UVWIS00 AINSP0OO
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSPO3 R/W ADXREG3 enable
0:Disable
1:Enable
30-29 UVWIS03[1:0] R/W Phase select (for Vector Engine)
See table below.
28-24 AINSPO03[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
23 ENSP02 R/W ADXREG2 enable
0:Disable
1:Enable
22-21 UVWIS02[1:0] R/W Phase select (for Vector Engine)
See table below.
20-16 AINSPO02[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
15 ENSPO1 R/W ADXREG1 enable
0:Disable
1:Enable
14-13 UVWIS01[1:0] R/W Phase select (for Vector Engine)
See table below.
12-8 AINSPO01[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
7 ENSPO0 R/W ADXREGO enable
0:Disable
1:Enable
6-5 UVWIS00[1:0] R/W Phase select (for Vector Engine)
See table below.
4-0 AINSP00[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
Phase select
00 Not specified
01 U
10 \Y
11 w
2022/06/01 Mo-- o
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ADXPSET1:PMD Trigger Program Register 1

31 30 29 28 27 26 25 24
bit symbol ENSP13 UVWIS13 AINSP13
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSP12 UVWIS12 AINSP12
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSP11 UVWIS11 AINSP11
After reset 0 0 0 0 0 0 0 0
7 6 5 4 8 2 1 0
bit symbol ENSP10 UVWIS10 AINSP10
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSP13 R/W ADXREG3 enable
0:Disable
1:Enable
30-29 UVWIS13[1:0] R/W Phase select (for Vector Engine)

See table below.

28-24 AINSP13[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

23 ENSP12 R/W ADXREG2 enable
0:Disable
1:Enable
22-21 UVWIS12[1:0] R/W Phase select (for Vector Engine)

See table below.

20-16 AINSP12[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

15 ENSP11 R/W ADXREG1 enable
0:Disable
1:Enable
14-13 UVWIS11[1:0] R/W Phase select (for Vector Engine)

See table below.

12-8 AINSP11[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

7 ENSP10 R/W ADXREGO enable
0:Disable
1:Enable
6-5 UVWIS10[1:0] R/W Phase select (for Vector Engine)

See table below.

4-0 AINSP10[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

Phase select

00 Not specified
01 U
10 \
11 W
oo An— 2022/06/01
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10. 12-Bit Analog-to-Digital Converters

10.4 Register Descriptions

TMPM370FYDFG/FYFG
ADXPSET2:PMD Trigger Program Register 2
31 30 29 28 27 26 25 24
bit symbol ENSP23 UVWIS23 AINSP23
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSP22 UVWIS22 AINSP22
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSP21 UvwiIs21 AINSP21
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol ENSP20 UVWIS20 AINSP20
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSP23 R/W ADXREG3 enable
0:Disable
1:Enable
30-29 UVWIS23[1:0] R/W Phase select (for Vector Engine)
See table below.
28-24 AINSP23[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
23 ENSP22 R/W ADXREG2 enable
0:Disable
1:Enable
22-21 UVWIS22[1:0] R/W Phase select (for Vector Engine)
See table below.
20-16 AINSP22[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
15 ENSP21 R/W ADXREG1 enable
0:Disable
1:Enable
14-13 UVWIS21[1:0] R/W Phase select (for Vector Engine)
See table below.
12-8 AINSP21[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
7 ENSP20 R/W ADXREGO enable
0:Disable
1:Enable
6-5 UVWIS20[1:0] R/W Phase select (for Vector Engine)
See table below.
4-0 AINSP20[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
Phase select
00 Not specified
01 U
10 \Y
11 w
2022/06/01 M---nnn
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ADXPSET3:PMD Trigger Program Register 3

31 30 29 28 27 26 25 24
bit symbol ENSP33 UVWIS33 AINSP33
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSP32 UVWIS32 AINSP32
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSP31 UVWIS31 AINSP31
After reset 0 0 0 0 0 0 0 0
7 6 5 4 8 2 1 0
bit symbol ENSP30 UVWIS30 AINSP30
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSP33 R/W ADXREG3 enable
0:Disable
1:Enable
30-29 UVWIS33[1:0] R/W Phase select (for Vector Engine)

See table below.

28-24 AINSP33[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

23 ENSP32 R/W ADXREG2 enable
0:Disable
1:Enable
22-21 UVWIS32[1:0] R/W Phase select (for Vector Engine)

See table below.

20-16 AINSP32[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

15 ENSP31 R/W ADXREG1 enable
0:Disable
1:Enable
14-13 UVWIS31[1:0] R/W Phase select (for Vector Engine)

See table below.

12-8 AINSP31[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

7 ENSP30 R/W ADXREGO enable
0:Disable
1:Enable
6-5 UVWIS30[1:0] R/W Phase select (for Vector Engine)

See table below.

4-0 AINSP30[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

Phase select

00 Not specified
01 U
10 \
11 W
n_—_ Ann 2022/06/01
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10. 12-Bit Analog-to-Digital Converters

10.4 Register Descriptions

TMPM370FYDFG/FYFG
ADXPSET4:PMD Trigger Program Register 4
31 30 29 28 27 26 25 24
bit symbol ENSP43 UVWIS43 AINSP43
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSP42 UVWIS42 AINSP42
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSP41 UVWIS41 AINSP41
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol ENSP40 UVWIS40 AINSP40
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSP43 R/W ADXREG3 enable
0:Disable
1:Enable
30-29 UVWIS43[1:0] R/W Phase select (for Vector Engine)
See table below.
28-24 AINSP43[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
23 ENSP42 R/W ADXREG2 enable
0:Disable
1:Enable
22-21 UVWIS42[1:0] R/W Phase select (for Vector Engine)
See table below.
20-16 AINSP42[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
15 ENSP41 R/W ADXREG1 enable
0:Disable
1:Enable
14-13 UVWIS41[1:0] R/W Phase select (for Vector Engine)
See table below.
12-8 AINSP41[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
7 ENSP40 R/W ADXREGO enable
0:Disable
1:Enable
6-5 UVWIS40[1:0] R/W Phase select (for Vector Engine)
See table below.
4-0 AINSP40[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".
Phase select
00 Not specified
01 U
10 \Y
11 w
2022/06/01 h---non
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ADXPSET5:PMD Trigger Program Register 5

31 30 29 28 27 26 25 24
bit symbol ENSP53 UVWIS53 AINSP53
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSP52 UVWIS52 AINSP52
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSP51 UVWIS51 AINSP51
After reset 0 0 0 0 0 0 0 0
7 6 5 4 8 2 1 0
bit symbol ENSP50 UVWIS50 AINSP50
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSP53 R/W ADXREG3 enable
0:Disable
1:Enable
30-29 UVWIS53[1:0] R/W Phase select (for Vector Engine)

See table below.

28-24 AINSP53[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

23 ENSP52 R/W ADXREG2 enable
0:Disable
1:Enable
22-21 UVWIS52[1:0] R/W Phase select (for Vector Engine)

See table below.

20-16 AINSP52[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

15 ENSP51 R/W ADXREG1 enable
0:Disable
1:Enable
14-13 UVWIS51[1:0] R/W Phase select (for Vector Engine)

See table below.

12-8 AINSP51[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

7 ENSP50 R/W ADXREGO enable
0:Disable
1:Enable
6-5 UVWIS50[1:0] R/W Phase select (for Vector Engine)

See table below.

4-0 AINSP50[4:0] R/W AIN select
Refer to "Table 10-2 Select the AIN pin".

Phase select

00 Not specified
01 U
10 \
11 W
oo Ana 2022/06/01
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10. 12-Bit Analog-to-Digital Converters
10.4 Register Descriptions

TMPM370FYDFG/FYFG

10.4.23ADXTSETO03 / ADXTSET47 /| ADXTSET811 (Timer Trigger Program Registers)

AD conversion can be started by INTTB51 generated from Timer5(TMRB5) as a trigger. There are twelve 8-
bit registers for programming timer triggers. Setting the <ENSTm> to "1" enables the ADXTSETm register.
The <AINSTm[4:0]> are used to select the AIN pin to be used. The numbers of the Timer Trigger Program
Registers correspond to those of the AD Conversion Result Registers. When finished this AD conversion,

interrupt : INTADXTMR is generated.
(m=0 to 11),(x=A,B : ADC Unit)

Table 10-3 Select the AIN pin

2022/06/01

<AINSTO [4:0]>to | ADC ADC
<AINST11[4:0]> | UnitA Unit B
0_0000 :AINAO :AINBO
0_0001 :AINAL :AINB1
0_0010 :AINA2 :AINB2
0_0011 :AINA3 :AINB3
0_0100 :AINA4 :AINB4
0_0101 :AINAS :AINB5
0_0110 :AINA6 :AINB6
0_0111 :AINA7 :AINB7
0_1000 :AINA8 :AINB8
0_1001 :AINA9 :AINB9
0_1010 :AINA1O :AINA10O
0_1011 :AINA1L ‘AINB11
0_1100 :AINA12 ‘AINB12
0_1101 :AINA13 :AINB13
0_1110 :AINA14 :AINB14
0_1111 reserved :AINB15
1_0000 rreserved :AINB16
0_1101to 1_1111 reserved reserved
n___ AAA
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ADXTSETO03: Timer Trigger Program Registers 03

Downloaded From | Oneyac.com

31 30 29 28 27 26 25 24
bit symbol ENST3 - - AINST3
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENST2 - - AINST2
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENST1 - - AINST1
After reset 0 0 0 0 0 0 0 0
7 6 5 4 8 2 1 0
bit symbol ENSTO - - AINSTO
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENST3 R/W ADXREG3 enable
0:Disable
1:Enable
30-29 - R Read as "0".
28-24 AINST3[4:0] R/W AIN select
Refer to "Table 10-3 Select the AIN pin".
23 ENST2 R/W ADXREG2 enable
0:Disable
1:Enable
22-21 - R Read as "0".
20-16 AINST2[4:0] R/W AIN select
Refer to "Table 10-3 Select the AIN pin".
15 ENST1 R/W ADXREGL1 enable
0:Disable
1:Enable
14-13 - R Read as "0".
12-8 AINST1[4:0] R/W AIN select
Refer to "Table 10-3 Select the AIN pin".
7 ENSTO R/W ADXREGO enable
0:Disable
1:Enable
6-5 - R Read as "0".
4-0 AINSTO[4:0] R/W AIN select
Refer to "Table 10-3 Select the AIN pin".
h-m-nnn 2022/06/01
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10. 12-Bit Analog-to-Digital Converters
10.4 Register Descriptions

TMPM370FYDFG/FYFG
ADXTSET47: Timer Trigger Program Registers 47
31 30 29 28 27 26 25 24
bit symbol ENST7 - - AINST7
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENST6 - - AINST6
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSTS - - AINSTS
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol ENST4 - - AINST4
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENST7 R/W ADXREG7 enable
0:Disable
1:Enable
30-29 - R Read as "0".
28-24 AINST7[4:0] R/W AIN select

Refer to "Table 10-3 Select the AIN pin".

23 ENST6 R/W ADXREGS6 enable
0:Disable
1:Enable

22-21 - R Read as "0".

20-16 AINST6[4:0] R/W AIN select

Refer to "Table 10-3 Select the AIN pin".

15 ENST5 R/W ADXREGS5 enable
0:Disable
1:Enable

14-13 - R Read as "0".

12-8 AINST5[4:0] R/W AIN select

Refer to "Table 10-3 Select the AIN pin".

7 ENST4 R/W ADXREG4 enable
0:Disable
1:Enable

6-5 - R Read as "0".

4-0 AINST4[4:0] R/W AIN select

Refer to "Table 10-3 Select the AIN pin".

2022/06/01 no~_ Ana
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ADXTSET811: Timer Trigger Program Registers 811

31 30 29 28 27 26 25 24
bit symbol ENST11 - - AINST11
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENST10 - - AINST10
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENST9 - - AINST9
After reset 0 0 0 0 0 0 0 0
7 6 5 4 8 2 1 0
bit symbol ENST8 - - AINST8
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENST11 R/W ADxREG11 enable
0:Disable
1:Enable
30-29 - R Read as "0".
28-24 AINST11[4:0] R/W AIN select
Refer to "Table 10-3 Select the AIN pin".
23 ENST10 R/W ADXREG10 enable
0:Disable
1:Enable
22-21 - R Read as "0".
20-16 AINST10[4:0] R/W AIN select
Refer to "Table 10-3 Select the AIN pin".
15 ENST9 R/W ADXREG9 enable
0:Disable
1:Enable
14-13 - R Read as "0".
12-8 AINST9[4:0] R/W AIN select
Refer to "Table 10-3 Select the AIN pin".
7 ENST8 R/W ADXREGS enable
0:Disable
1:Enable
6-5 - R Read as "0".
4-0 AINST8[4:0] R/W AIN select
Refer to "Table 10-3 Select the AIN pin".
Mo-- o 2022/06/01
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10. 12-Bit Analog-to-Digital Converters

10.4 Register Descriptions
TMPM370FYDFG/FYFG

10.4.24ADXSSETO03 / ADXSSET47 /| ADXxSSET811(Software Trigger Program Registers)

AD conversion can be started by software. There are twelve 8-bit registers for programming software trig-
gers. Setting the <ENSSm> to "1" enables the ADXSSETm register. The <AINSSm[4:0]> are used to select the
AIN pin to be used. The numbers of the Software Trigger Program Registers correspond to those of the Con-
version Result Registers. When finished this AD conversion, interrupt :INTADXSFT is generated.

(m=0 to 11),(x=A,B : ADC Unit)

Table 10-4 Select the AIN pin

<AINSSO [4:0]>to | ADC ADC
<AINSS11 [4:0]> | UnitA Unit B
0_0000 :AINAO :AINBO
0_0001 :AINAL :AINB1
0_0010 :AINA2 :AINB2
0_0011 :AINA3 :AINB3
0_0100 :AINA4 :AINB4
0_0101 :AINAS :AINB5
0_0110 :AINA6 :AINB6
0_0111 :AINA7 :AINB7
0_1000 :AINA8 :AINB8
0_1001 :AINA9 :AINB9
0_1010 :AINA1O :AINA1O
0_1011 :AINA1L ‘AINB11
0_1100 :AINA12 :AINB12
0_1101 :AINA13 :AINB13
0_1110 :AINA14 :AINB14
0_1111 rreserved :AINB15
1_0000 rreserved :AINB16
0_1101to 1_1111 reserved reserved
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31 30 29 28 27 26 25 24
bit symbol ENSS3 - - AINSS3
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSS2 - - AINSS2
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSS1 - - AINSS1
After reset 0 0 0 0 0 0 0 0
7 6 5 4 8 2 1 0
bit symbol ENSSO0 - - AINSSO
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSS3 R/W ADXREG3 enable
0:Disable
1:Enable
30-29 - R Read as "0".
28-24 AINSS3[4:0] R/W AIN select
Refer to "Table 10-4 Select the AIN pin".
23 ENSS2 R/W ADXREG2 enable
0:Disable
1:Enable
22-21 - R Read as "0".
20-16 AINSS2[4:0] R/W AIN select
Refer to "Table 10-4 Select the AIN pin".
15 ENSS1 R/W ADXREGL1 enable
0:Disable
1:Enable
14-13 - R Read as "0".
12-8 AINSS1[4:0] R/W AIN select
Refer to "Table 10-4 Select the AIN pin".
7 ENSSO R/W ADXREGO enable
0:Disable
1:Enable
6-5 - R Read as "0".
4-0 AINSSO0[4:0] R/W AIN select
Refer to "Table 10-4 Select the AIN pin".
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ADXSSETA47: Software Trigger Program Registers 47
31 30 29 28 27 26 25 24
bit symbol ENSS7 - - AINSS7
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSS6 - - AINSS6
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSS5 - - AINSS5
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol ENSS4 - - AINSS4
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSS7 R/W ADXREG7 enable
0:Disable
1:Enable
30-29 - R Read as "0".
28-24 AINSS7[4:0] R/W AIN select

Refer to "Table 10-4 Select the AIN pin".

23 ENSS6 R/W ADXREGS6 enable
0:Disable
1:Enable

22-21 - R Read as "0".

20-16 AINSS6[4:0] RW | AIN select

Refer to "Table 10-4 Select the AIN pin".

15 ENSS5 R/W ADXREGS5 enable
0:Disable
1:Enable

14-13 - R Read as "0".

12-8 AINSS5[4:0] R/W AIN select

Refer to "Table 10-4 Select the AIN pin".

7 ENSS4 R/W ADXREG4 enable
0:Disable
1:Enable

6-5 - R Read as "0".

4-0 AINSSA4[4:0] R/W AIN select

Refer to "Table 10-4 Select the AIN pin".
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31 30 29 28 27 26 25 24
bit symbol ENSS11 - - AINSS11
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSS10 - - AINSS10
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSS9 - - AINSS9
After reset 0 0 0 0 0 0 0 0
7 6 5 4 8 2 1 0
bit symbol ENSS8 - - AINSS8
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSS11 R/W ADxREG11 enable
0:Disable
1:Enable
30-29 - R Read as "0".
28-24 AINSS11[4:0] R/W AIN select
Refer to "Table 10-4 Select the AIN pin".
23 ENSS10 R/W ADXREG10 enable
0:Disable
1:Enable
22-21 - R Read as "0".
20-16 AINSS10[4:0] R/W AIN select
Refer to "Table 10-4 Select the AIN pin".
15 ENSS9 R/W ADXREG9 enable
0:Disable
1:Enable
14-13 - R Read as "0".
12-8 AINSS9[4:0] R/W AIN select
Refer to "Table 10-4 Select the AIN pin".
7 ENSS8 R/W ADXREGS enable
0:Disable
1:Enable
6-5 - R Read as "0".
4-0 AINSS8[4:0] R/W AIN select
Refer to "Table 10-4 Select the AIN pin".
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10.4.25ADXASETO03 / ADXASET47 /| ADXASET811(Constant Conversion Program Regis-
ters)

The ADCs allow conversion triggers to be constantly enabled. There are twelve 8-bit registers for program-
ming constant triggers. Setting the <ENSAmM> to "1" enables the ADXASETm register. The <AINSAm[4:0]>
are used to select the AIN pin to be used. The numbers of the Constant Trigger Program Registers correspond
to those of the Conversion Result Registers.

(m=0 to 11),(x=A,B : ADC Unit)

Table 10-5 Select the AIN pin

<AINSAQ [4:0]>to | ADC ADC
<AINSA11 [4:0]> | UnitA Unit B
0_0000 :AINAO :AINBO
0_0001 :AINAL :AINB1
0_0010 :AINA2 :AINB2
0_0011 :AINA3 :AINB3
0_0100 :AINA4 :AINB4
0_0101 :AINAS :AINB5
0_0110 :AINA6 :AINB6
0_0111 :AINA7 :AINB7
0_1000 :AINA8 :AINB8
0_1001 :AINA9 :AINB9
0_1010 :AINA1O :AINA1O
0_1011 :AINA1L ‘AINB11
0_1100 :AINA12 :AINB12
0_1101 :AINA13 :AINB13
0_1110 :AINA14 :AINB14
0_1111 rreserved :AINB15
1_0000 rreserved :AINB16
0_1101to 1_1111 reserved reserved
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31 30 29 28 27 26 25 24
bit symbol ENSA3 - - AINSA3
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSA2 - - AINSA2
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSA1 - - AINSA1
After reset 0 0 0 0 0 0 0 0
7 6 5 4 8 2 1 0
bit symbol ENSAO0 - - AINSAO
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSA3 R/W ADXREG3 enable
0:Disable
1:Enable
30-29 - R Read as "0".
28-24 AINSA3[4:0] R/W AIN select
Refer to "Table 10-5 Select the AIN pin".
23 ENSA2 R/W ADXREG2 enable
0:Disable
1:Enable
22-21 - R Read as "0".
20-16 AINSAZ2[4:0] R/W AIN select
Refer to "Table 10-5 Select the AIN pin".
15 ENSAl1 R/W ADXREGL1 enable
0:Disable
1:Enable
14-13 - R Read as "0".
12-8 AINSAL1[4:0] R/W AIN select
Refer to "Table 10-5 Select the AIN pin".
7 ENSAO R/W ADXREGO enable
0:Disable
1:Enable
6-5 - R Read as "0".
4-0 AINSAOQ[4:0] R/W AIN select
Refer to "Table 10-5 Select the AIN pin".
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ADXASETA47: Constant Conversion Program Registers 47
31 30 29 28 27 26 25 24
bit symbol ENSA7 - - AINSA7
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSA6 - - AINSA6
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSAS5 - - AINSA5
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol ENSA4 - - AINSA4
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSA7 R/W ADXREG7 enable
0:Disable
1:Enable
30-29 - R Read as "0".
28-24 AINSA7[4:0] R/W AIN select

Refer to "Table 10-5 Select the AIN pin".

23 ENSA6 R/W ADXREGS6 enable
0:Disable
1:Enable

22-21 - R Read as "0".

20-16 AINSA6[4:0] R/W AIN select

Refer to "Table 10-5 Select the AIN pin".

15 ENSA5 R/W ADXREGS5 enable
0:Disable
1:Enable

14-13 - R Read as "0".

12-8 AINSA5[4:0] R/W AIN select

Refer to "Table 10-5 Select the AIN pin".

7 ENSA4 R/W ADXREG4 enable
0:Disable
1:Enable

6-5 - R Read as "0".

4-0 AINSAA4[4:0] R/W AIN select

Refer to "Table 10-5 Select the AIN pin".
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31 30 29 28 27 26 25 24
bit symbol ENSA11 - - AINSA11
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol ENSA10 - - AINSA10
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol ENSA9 - - AINSA9
After reset 0 0 0 0 0 0 0 0
7 6 5 4 8 2 1 0
bit symbol ENSAS8 - - AINSA8
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31 ENSA11 R/W ADxREG11 enable
0:Disable
1:Enable
30-29 - R Read as "0".
28-24 AINSA11[4:0] R/W AIN select
Refer to "Table 10-5 Select the AIN pin".
23 ENSA10 R/W ADXREG10 enable
0:Disable
1:Enable
22-21 - R Read as "0".
20-16 AINSA10[4:0] R/W AIN select
Refer to "Table 10-5 Select the AIN pin".
15 ENSA9 R/W ADXREG9 enable
0:Disable
1:Enable
14-13 - R Read as "0".
12-8 AINSA9[4:0] R/W AIN select
Refer to "Table 10-5 Select the AIN pin".
7 ENSAS8 R/W ADXREGS enable
0:Disable
1:Enable
6-5 - R Read as "0".
4-0 AINSA8[4:0] R/W AIN select
Refer to "Table 10-5 Select the AIN pin".
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10.5 Operation Descriptions

10.5.1 Analog Reference Voltages

For the High-level and Low-level analog reference voltages, the VREFHA and VREFLA pins are used in
ADC A and the VREFHB and VREFLB pins are used in ADC B. There are no registers for controlling current
between VREFHA and VREFLA (or, between VREFHB and VREFLB). Inputs to these pins are fixed.

The internal amplifiers and comparators share the power supply and GND, which are connected to
AMPVDDS5 and AMPVSS respectively.

Note 1: During AD conversion, do not change the output data of port H/I/J/K, to avoid the influence on the conver-
sion result.

Note 2: AD conversion results might be unstable by the following conditions.
Input operation is executed.
Output operation is executed.
Output current of port varies.
Take a countermeasure such as averaging the multiple conversion results, to get precise value.

10.5.2 Starting AD Conversion

AD conversion is started by software or one of the following three trigger signals.

e PMD trigger (See "10.4.22 PMD Trigger Program Registers")
» Timer trigger (TMRB5) (See "10.4.23 Timer Trigger Program Registers.")
 Software trigger (See "10.4.24 Software Trigger Program Registers.")

These start triggers are given priorities as shown below.

PMD trigger0 > eoee > PMDtrigger5 > Timer trigger > Software trig- > cor\stant
ger trigger
When a higher-priority trigger occurs while an AD conversion is in progress, a higher-priority trigger is
handled stop the ongoing program and start AD conversion correspond to a higher-priority trigger number.
When the PMD trigger occurs while a PMD triggered AD conversion is in progress, the PMD trigger is
handled after the ongoing program is completed.

It has some delay from generation of trigger to start of AD conversion. The delay depends on the trigger. The
following timing chart and table show the delay.

Trigger _r

1st conversion 2nd conversion
Busy flag I
<ADBFN>

AD conversion result

register0(ADxBREGO) Result of 1st conversion

-«

AD conversion result g
register1(ADXBREG1) Result of 2nd conversion

If:)elay yme AD conversion time Delay time
rom trigger to the ngxt
conversion

AD conversion time

Figure 10-3 Timing chart of AD conversion
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Table 10-6 AD conversion time (SCLK = 40MHz)

fsys = 80MHz fsys = 40MHz
Trigger MIN MAX MIN MAX
PMD 0.125 0.163 0.225 0.3
Delay time fi trig-
elay fime from g TMRB 0.125 0.263 0.225 0.5
ger [us] (Note 1)
Software, Constant 0.138 0.275 0.25 0.525
AD conversion 185 L85
time[us] ’
Delay time to the next PMD 01 0.125 0.175 0.225
conversion[us] TMRB, Software, Con-
(Note2) stant 0.1 0.238 0.175 0.425

Note 1: Delay time from trigger to start of AD conversion.
Note 2: Delay time to the 2nd or after conversion in plural conversions with one trigger.

10.5.3 AD Conversion Monitoring Function

The ADCs have the AD conversion monitoring function. When this function is enabled, an interrupt is gen-
erated when a conversion result matches the specified comparison value.

To enable the monitoring function, set ADXCMPCRO<CMPOEN> or ADXCMPCR1<CMP1EN> to "1". In
the monitoring function, if the value of AD conversion result register to which the monitoring function is
assigned  corresponds to the comparison condition specified by ADxCMCRO<ADBIGO0>/
ADXCMPR1<ADBIG1>, the interrupt (INTADXCPA for ADXCMPCRO, INTADXCPB for ADXCMPCR1) is
generated. The comparison is executed at the timing of storing the conversion result into the register.

Note 1: The AD conversion result store flag (KADRxRF>) is not cleared by the comparison function.

Note 2: The comparison function differs from reading the conversion result by software. Therefore, if the next con-
version is completed without reading the previous result, the overrun flag (KOVRx>) is set.
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10.6 Timing chart of AD conversion

The following shows a timing chart of software trigger conversion, constant conversion and acceptance of trigger.

10.6.1 Software trigger Conversion

In the software trigger conversion, the interrupt is generated after completion of conversion programmed by
ADXSSETO03, ADXSSET47 and ADXSSET811.(Figure 10-4)

If the ADXMOD1<ADEN> is cleared to "0" during AD conversion, the ongoing conversion stops without
storing to the result register.(Figure 10-5)

Condition
Software trigger setting : AINAO, AINA1, AINA2, AINA4

Software trigger

conversion / \
(<ADSS>="1")

AD conversion /AINAO conversion AINA1 conversion 'AINA2 conversion AINA3 conversion! 'AINA4 conversion)

Busy flag varies
according to conversion.

AD conversion

busy g, / \_/ \_/ \_/ \/ -

Software conversion
busy flag /
<ADSFN> \
INTADSFT is generated by
the completition of selected
AD conversion at the timing
Software trigger AD of clearing of <ADSFN>.
conversion interrupt / \
(INTADASFT)

Figure 10-4 Software trigger AD conversion
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Condition
Software trigger setting : AINAO, AINA1, AINA2

AD conversion
Enable/Disable / \
<ADEN>

ADSFN is cleared to “0” immediately
after clearing <ADEN> to “0” .
Software trigger

conversion / \
(<ADSS>="1")

AD conversion

busy flag / AINAO conversion \ [/ AINA1 conversion\ Clearing of ADBFN is delayed.
<ADBFN>

Software conversion
busy flag / \\ The conversion of AINA2 doesn’ t start.

<ADSFN>
The result of AINAO
is stored to the result

register.
The result of AINA1 is not
stored to the result register.
AD conversion .
result register X Result register for AINAO

Figure 10-5 Writing "0" to <ADEN> during the software trigger AD conversion
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10.6.2 Constant Conversion

In the constant conversion, if the next conversion completes without reading the previous result from the
conversion result register, the overrun flag is set to "1". In this case, the previous conversion result in the con-

version result register is overwritten by the next result. The overrun flag is cleared by reading of the conversion
result.(Figure 10-6)

Condition
Constant conversion setting : AINAO

Constant conversion
control
(<ADAS>="1")

AD conversion /AINAO conversion AINAO conversion 'AINAQ conversion AINAO conversion\ /AINAO conversion

S O

AD conversion

result register X 1st result of AINAO X 2lnd result of AINAO X 3rld result of AINAO X 4th result of AINAO
AD conversion /
busy flag
<ADBFN> / \ / \ /
2nd result is read. 3rd result is read.
Reading of the result /_\ /_\
register(16bit)

AD conversion result

store flag \ [

<ADR10RF> / \
Over Run flag is set Reading of 2nd result makes

caused by no reading Over Run flag cleared.
of 1st result.

Over Run flag

<OVR10> / \

Figure 10-6 Constant conversion
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10.6.3 AD conversion by trigger

When the PMD trigger is occurred during the software trigger conversion, the ongoing conversion
stops immediately and start AD conversion correspond to PMD trigger.(Figure 10-7) After the
completion of conversion by PMD trigger, the software trigger conversion starts from the beginning
programmed setting. When the timer trigger is occurred, also same response.(Figure 10-8)

Condition
Software trigger setting : AINAO, AINA1, AINA2
PMD trigger setting : AINA4

PMD trigger / \
(

)The conversion of AINA1 is stopped

by PMD trigger and starts the
conversion triggered by PMD.

' \ ,—()
; AINAO conversion INAT ! AINA4 conversion by
AD conversion by software trigger conversion ! PMD trigger ‘\ AINAQ to AINA2

PMD trigger software trigger

by software | ! ' conversion by
trigger ! ! | software trigger
«—> ;
1 1 1
< } Upto R .
- AD conversion by E 250ns E‘ AD conversion by ’i AD conversion by - The interrupt is
1 1 1

software trigger generated after
completion of the

software AD conversion.

PMD trigger conversion
interrupt (INTADPDx)

(When the interrupt is
enabled by ADxPINTS) / \

)
Software trigger l

conversion interrupt
(INTADASFT) « /_\_

)

Figure 10-7 AD conversion by PMD trigger
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Condition
Software trigger setting: AINB10, AINB11, AINB12
Timer trigger setting: AINB2

Timer trigger /_\
(«
)

The conversion of AINB11 is stopped
by timer trigger and starts the
conversion triggered by timer.

_____ Y
AD conversion / AINB10 \_/MNBﬁ \ ,/ AINB2 \  /AINB10to
conversion by conversion conversion by AINB12

software trigger by software | | timer trigger | conversion by

trigger le—l | software trigger The interrupt is

< { Up to |« >t > generated after
AD conversion by software  |425ns | AD conversion AD conversion by completion of

trigger by timer trigger software trigger the software AD

Timer trigger conversion conversion.

interrupt
(INTADRMR)
Software trigger AD

conversion interrupt /_\_
(INTADSFT)

Figure 10-8 AD conversion by timer trigger

Note: When Timer trigger is not use, do not use INTTB51. Set TB5IM<TBIM1> to "1".

2022/06/01 nee arn

Downloaded From | Oneyac.com


https://www.oneyac.com

TOSH I BA TMPM370FYDFG/FYFG

10.7 Usage Examples

10.7.1 Successive Conversion Using One PMDO(Three Shunts) and One ADC

The following shows a circuit diagram for AD conversion using one PMDO for three shunts and one ADC.

U—>{ AINAO PMDOTRGn
V—>{ AINA1 (n=0~5)
Y74

W—> AINA2  ADCA + PMD 0
6

A

> INTADAPDA

Example ADC settings are shown below.

ADC UnitA

Program

reg0

regl

>l Cc|S|™
>l <] =S| >

>| S| c|w

>lC|<|w

>l <|C|o
>l 2| <|*+

INT

Programs 0 to 5 are assigned to trigger inputs PMDOTRGO to 5. "reg0" and "reg1" indicate the PMD Trigger
Program Registers ADAPSETN[7:0] and ADAPSETn[15:8]. "U", "V" and "W" indicate the phases of a motor.
AIN inputs are selected to obtain these phases.

When a trigger input occurs, AD conversion is performed based on reg0 and regl sequentially, and then the
interrupt signal (INTADAPDA) is generated.
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10.7.2 Simultaneous Conversion Using One PMDO (Three Shunts) and Two ADCs

The following shows a block diagram for AD conversion using PMDO for three shunts and two ADCs.

u > AINA9 PMDOTRGn
vV —]e—>{ AINA10 (n=0~2)
w AINATT  ADCA  fe—Hf PMD 0
3
> INTADAPDA
L>{ AINBO PMDOTRGR
> AINB1 (n=0~2)
| AINB2  ADCB [
3
INTADBPDA
Example ADC settings are shown below.
ADC UnitA
Program 0 1 2
reg0
INT A A A
ADC UnitB
Program 0 1 2
reg0 U \% w
INT A A A

Programs 0 to 2 are assigned to three trigger inputs to ADC A and ADC B. "reg0" indicates the PMD Trigger
Program Register ADAPSETN[7:0] and ADBPSETN[7:0]. "U", "V" and "W" indicate the phases of a motor.
AIN inputs are selected to obtain these phases.

When a trigger input occurs, ADC A and ADC B are started simultaneously to perform AD conversion based
on reg0, and the interrupt signals (INTADAPDA, INTADBPDA) are output to ADC A and ADC B.
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10.7.3 Successive Conversion Using PMDO (Three Shunts), PMD1 (One Shunt) and Two

ADCs
The following shows a circuit diagram for AD conversion using PMDO for three shunts, PMD1 for one shunt
and two ADCs.
> AINA9 PMDOTRGN
V —Te—> AINA10 (n=0~5)
— N>
w AINA1T  ADCA [€ //é PMD 0
R — > AINA5 M
. | INTADAPDA
"~ | INTADAPDB
PMD1TRGn
(n=0,1)
L] AINBO /
M AINB1 77
> ANB2  ApcB e 2 PMD 1

Example ADC settings are shown below.

ADC UnitA
PMDO PMDO PMDO PMD1 PMD1
Trigger
0,3 1,4 2,5 6 7
Program 0 1 2 3 4
reg0 U \ w
regl - - - R
reg2 - - - - R
INT A A A - B
ADC UnitB
PMDO PMDO PMDO
Trigger
0,3 1,4 2,5
Program 0 1 2
reg0 PMDO V PMDO W PMDO U
INT

In ADC A, programs 0 to 2 are assigned to six trigger signals from PMDO and programs 3 and 4 are assigned
to two trigger signals from PMDL1. In ADC B, programs 0 to 2 are assigned to six trigger signals from PMDO.

"reg0”, "regl"” and "reg2" indicate the PMD Trigger Program Registers ADXPSETn[7:0], ADXPSETn[15:8]
and ADXPSETN[23:16] (x=A,B : ADC Unit). "U", "V" and "W" indicate the phases of a motor. AIN inputs are
selected to obtain these phases. "R" indicates a resistor, where the AIN that is connected to that resistor is set.

When a trigger input occurs, ADC A or ADC B is started to perform AD conversion. In ADC A, the interrupt
(INTADAPDA) is generated for a trigger from PMDO and the interrupt (INTADAPDB) is generated for a trig-
ger from PMDL1. In ADC B, interrupt generation is disabled in this example.
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10.7.4 Successive Conversion Using One PMDO (One Shunt) and One ADC

The following shows a circuit diagram for AD conversion using PMDO for one shunt and one ADC.

R—>{ AINAO

ADC A

PMDOTRGn
(n=0,1)
7
2

PMD 0

> INTADAPDA

Example ADC settings are shown below.

ADC UnitA

PMDO

PMDO

Trigger

Program

reg0

regl

INT

Programs 0 and 1 are assigned to two trigger signals from PMDO.

"reg0" and "regl" indicate the PMD Trigger Program Registers ADAPSETn[7:0] and ADAPSETn[15:8].
"R" indicates a resistor, where the AIN input that is connected to that resistor is set.

When a trigger input occurs, the ADC is started to execute programs 0 and 1 sequentially. When program 1 is
completed, the interrupt (INTADAPDA) is generated.
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11. Motor Control Circuit (PMD: Programmable Motor Driver)

The TMPM370FYDFG/FYFG contains 2 channels programmable motor driver (PMD). The PMD of this product

has newly added features of conduction output control and DC overvoltage detection to realize sensorless motor con-
trol and supports interaction with the AD converter.

CPU
IO Bus I/F
Interrupt Inteirupt ﬁ Interrupt
Conversion
4 Result
PMD PWM/Trigger setting ADC
ﬁ ﬁ ADC Sync Trigger
EMG detection Overvoltage Conduction output Analog Input
Input Detection Input  yox,vox,wox, Motor current,Moter voltage
XOx,YOx,ZOx
EMGx OVVx

Figure 11-1 Motor Control-related Block Constitution

N nrr
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11. Motor Control Circuit (PMD: Programmable Motor

Driver)

11.1 PMD Input/Output Signals

TMPM370FYDFG/FYFG

11.1 PMD Input/Output Signals

The table below shows the signals that are input to and output from PMD.

Table 11-1 Input/Output Signals

2022/06/01

Channe Pin Name PMD Signal Name Description
PC7/0vvo oW 0 OVV state signal
PC6/EMGO EMG 0 EMG state signal
PCO/UOO uoo U-phase output
PC1/X00 X0 0 X-phase output
PMDO
PC2/VOO0 VO 0 V-phase output
PC3/YO0 YOO Y-phase output
PC4/WO0 WO 0 W-phase output
PC5/200 Z00 Z-phase output
PG7/0W1 oWV 1 OVV state signal
PG6/EMG1 EMG 1 EMG state signal
PGO/UO1 uo1 U-phase output
PG1/X01 X01 X-phase output
PMD1
PG2/vVO1 VO 1 V-phase output
PG3/YO1 YO 1 Y-phase output
PG4/WO1 WO 1 W-phase output
PG5/z01 Z01 Z-phase output
N_—_ Ar~

Downloaded From | Oneyac.com


https://www.oneyac.com

TOSHIBA

TMPM370FYDFG/FYFG

11.2 PMD Circuit

Wave Generation Circuit

PMDXEMGCR
: | PMDxMDCR || PMDXMDOUT || VDOV CR || PMDXEMGREL || PMDxDTR || PMDXMDPOT |:
5 = | ] 1 s
: y u :
i PMDXMDPRD _ " N v UOx :
: Pulse pwmu | Conduction Protection | X Dead XOx :
Width Contorol Vv Contorol v Time vo
i PMDxCMPU Modulation | pwuv v —, | Contorol X :
' Ly YOx :
il PMDxCMPV | Pwmw w | w WOx :
Z -z Z0x :
i|  PMDxcMPW :
EMGx :
VE — OVVx E
: INTEMGx
' | UPEQUS H
: INTPWM DNEQUS INTOWVx |
' PTENC '
H PMDXxMDCNT PORTEN
Sync Trigger Generation Circuitt
PMDXTRGCMPO
SynC ——> PMDTRGO
PMDXTRGCMP1 Trigger PMDTRG1
Generation
PMDXTRGCMP2 > PMDTRG2

PMDXTRGCMP3

PMDXTRGCR

I

—> PMDTRG3

—> PMDTRG4

—> PMDTRG5

Figure 11-2 Block diagram of PMD Circuit

The PMD circuit consists of two blocks of a wave generation circuit and a sync trigger generation circuit.

The wave generation circuit includes a pulse width modulation circuit, a conduction control circuit, a

protection control circuit, a dead time control circuit.
« The pulse width modulation circuit generates independent 3-phase PWM waveforms with the same PWM

frequency.

« The conduction control circuit determines the output pattern for each of the upper and lower sides of the U,
V and W phases.

« The protection control circuit controls emergency output stop by EMG input and OVV input.
« The dead time control circuit prevents a short circuit which may occur when the upper side and lower side

are switched.

« The sync trigger generation circuit generates sync trigger signals to the AD converter.

The table below shows the registers related to the PMD.

N nr—z
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11. Motor Control Circuit (PMD: Programmable Motor
Driver)

11.3 PMD Registers TMPM370FYDFG/FYFG
11.3 PMD Registers
Channel x Base Address
Channel 0 0x4005_0400
Channel 1 0x4005_0480
Register Name Address(Base+t)
PMD Enable Register PMDxMDEN 0x0000
Port Output Mode Register PMDxPORTMD 0x0004
PMD Control Register PMDxMDCR 0x0008
PWM Counter Status Register PMDXCNTSTA 0x000C
PWM Counter Register PMDxMDCNT 0x0010
PWM Period Register PMDxMDPRD 0x0014
PMD Compare U Register PMDxCMPU 0x0018
PMD Compare V Register PMDxCMPV 0x001C
PMD Compare W Register PMDxCMPW 0x0020
Mode Select Register PMDxMODESEL 0x0024
PMD Output Control Register PMDxMDOUT 0x0028
PMD Output Setting Register PMDxMDPOT 0x002C
EMG Release Register PMDXEMGREL 0x0030
EMG Control Register PMDXEMGCR 0x0034
EMG Status Register PMDXEMGSTA 0x0038
OVV Control Register PMDxOVVCR 0x003C
OVV Status Register PMDxOVVSTA 0x0040
Dead Time Register PMDxDTR 0x0044
Trigger Compare 0 Register PMDXTRGCMPO 0x0048
Trigger Compare 1 Register PMDXTRGCMP1 0x004C
Trigger Compare 2 Register PMDXTRGCMP2 0x0050
Trigger Compare 3 Register PMDXTRGCMP3 0x0054
Trigger Control Register PMDXTRGCR 0x0058
Trigger Output Mode Setting Register PMDXTRGMD 0x005C
Trigger Output Select Register PMDxTRGSEL 0x0060
Reserved - 0x007C
Note: Do not access to "Reserved" address.
no_- Arn
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11.3.1 PMDxMDEN(PMD Enable Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - - PWMEN
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

311 - R Read as 0.

0 PWMEN R/W Enables or disables waveform synthesis.
0: Disable
1: Enable
Output ports that are used for the PMD become High-z when the PMD is disabled.
Before enabling the PMD, Setting <PWMEN>="1"(enable) other relevant settings, such as output port
polarity.

no_ Arn 2022/06/01
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11. Motor Control Circuit (PMD: Programmable Motor

Driver)

. TMPM370FYDFG/FYFG
11.3 PMD Registers
11.3.2 PMDxPORTMD(Port Output Mode Register)
31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - - - - - - PORTMD
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-2 - R Read as 0.
1-0 PORTMD[1:0] R/W Port control setting
00: Upper phases = High-z / lower phases = High-z
01: Upper phases = High-z / ower phases = PMD output
10: Upper phases = PMD output / lower phases = High-z
11: Upper phases = PMD output / lower phases = PMD output
The <PORTMDI[1:0]> setting controls external port outputs of the upper phases (U, V and W phases) and
the lower phases (X, Y and Z phases). When a tool break occurs while "High-Z" is selected, the upper and
lower phases of external output ports are set to High-z. In other cases, external port outputs depend on
PMD outputs.

Note 1: When <PWMEN>=0, output ports are set to High-z regardless of the output port setting.
Note 2: When an EMG input occurs, external port outputs are controlled depending on the PMDXEMGCR<EMGMD[1:0]> setting.

11.3.3 PMDxMODESEL (Mode Select Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 8 2 1 0
bit symbol - - - - - - - MDSEL
After reset 0 0 0 0 0 0 0 0
2022/06/01 Mom-nrn
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Bit Bit Symbol Type Function
31-1 - R Read as 0.
0 MDSEL R/W Mode Select Register

0: Bus mode

1: VE mode

This bit selects whether to load the second buffer of each double-buffered register with the register value
set via the bus (bus mode) or the value supplied from the Vector Engine (VE mode). The PWM compare
registers (PMDXCMPU,PMDxCMPV, PMDxCMPW), trigger compare registers (PMDXTRGCMPO,
PMDXTRGCMP1) andPMDx MDOUT register are double-buffered, and the second buffers are loaded in
synchronization with the PMD’s internal update timing.

m_—_ Ana 2022/06/01
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11. Motor Control Circuit (PMD: Programmable Motor
Driver)

11.3 PMD Registers TMPM370FYDFG/FYFG

11.3.4 Pulse Width Modulation Circuit

PMD Counter Status Register PMD Control Register

PMD1CNTSTA PMD1MDCR

4

PWM Interrupt Request
PWM Control INTPWM
L PWM
- Counter
Carrier Carrier
Peak Bottom
PWM Period Register

Lower Limit

PMD1MDPRD Processing

“1” Determined|™

> MDCNT read
PWM Compare Register

PMD1CMPU [—> >—
i:) Buffer ——
VECMPU [—» [Buter

pwmu

VECMPV [T—»
By,

e ——

PMD1CMPW

pwmw

<
m
(@}
<
T
El

| PMD1MDODSEL i I X

Figure 11-3 Pulse Width Modulation Circuit

The pulse width modulation circuit has a 16-bit PMD up-/down-counter and generates PWM carrier wave-
forms with a resolution of 12.5 nsec at 80 MHz. The PWM carrier waveform mode can be selected from mode
0 (edge-aligned PWM, sawtooth wave modulation) and mode 1 (center-aligned PWM, triangular wave modu-
lation).

The PWM period extension mode (PMDXxMDCR<PWMCK?> = 1) is also available. When this mode is
selected, the PWM counter generates PWM carrier waveforms with a resolution of 50 nsec.

2022/06/01 no-- Ann
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1. Setting the PWM period

The PWM period is determined by the PMDXMDPRD register. This register is double-buffered.
Comparator input is updated at every PWM period. It is also possible to update comparator input at
every half PWM period.

Oscillation frequency [
Sawtooth wave PWM : PMDXMDPRD  register Value =

PWM frequency [Hz]

Oscillation frequency [Hz]
PWM frequency [Hz] x 2

Trianguler wave PWM : pMDxMDPRD register value =

2. Compare function

The pulse width modulation circuit compares the PWM compare registers of the 3 phases (PMDx-
CMPU / V / W) and the carrier wave generated by the PWM counter (PMDxMDCNT) to determine
which is larger to generate PWM waveforms with the desired duty.

The PWM compare register of each phase has a double-buffered compare register. The PWM com-
pare register value is loaded at every PWM period (when the internal counter value matches the
<MDPRDI[15:0]> value).

It is also possible to update the compare register at every 0.5 PWM period.

<MDCNTI[15:0]> counts up to PMDxMDPRD and
is cleared to "1" in the next cycle.

[Sawtooth wave] <MDCNT>

PMDxMDPRD

<MDPRD[15:0]> [~~~ I N I
PMDxCMPU

<CMPU[15:0]>

E E Time
V4 i E

on

PWMU waveform off l ____________ J_l _____________ I_I _____________ I_I _______

When switching from counting
. When switching from counting down to counting up,
[Triangular wave] ~ <MDCNT> | down to counting up, QUDCNTL15:0]> = peak value (NDPRDL15:0])
<MDCNT[15:01>=1 in two cycles. in two cycle.
PMDxMDPRD /

<MDPRD[15:0]> N =~~~ T e ]
PMDxCMPU

<CMPU[15:0]>

Time

on : : :
PWMU waveform off _I _______________________________ &

Figure 11-4 PWM Waveforms
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11. Motor Control Circuit (PMD: Programmable Motor
Driver)

11.3 PMD Registers TMPM370FYDFG/FYFG

3. Waveform mode

Three-phase PWM waveforms can be generated in the following two modes:

1. 3-phase independent mode:

Each of the PWM compare registers for the three phases is set independently to generate
independent PWM waveforms for each phase. This mode is used to generate drive waveforms
such as sinusoidal waves.

2. 3-phase common mode:
Only the U-phase PWM compare register is set to generate identical PWM waveforms for all
the three phases. This mode is used for rectangular wave drive of brushless DC motors.
4. Interrupt processing
The pulse width modulation circuit generates PWM interrupt requests in synchronization with

PWM waveforms. The PWM interrupt period can be set to half a PWM period, one PWM period,
two PWM periods or four PWM periods.

2022/06/01 no_- Ana
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11.3.4.1 PMDxMDCR (PMD Control Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol - PWMCK SYNTMD DTYMD PINT INTPRD PWMMD
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-7 - R Read as 0.
6 PWMCK R/W PWM period extension mode
0: Normal period
1: 4x period
When <PWMCK>= "0", the PWM counter operates with a resolution of 12.5 ns at fsys=80 MHz.
e Sawtooth wave: 12.5 ns, triangular wave: 25 ns
When <PWMCK>="1", the PWM counter operates with a resolution of 50 ns at fsys=80 MHz.
* Sawtooth wave: 50 ns, triangular wave: 100 ns
5 SYNTMD R/W Port output mode
This bit specifies the port output setting of the U, V and W phases. (See Table 11-2.)
4 DTYMD R/W Duty mode
0: 3-phase common mode
1: 3-phase independent mode
This bit selects whether to make duty setting independently for each phase or to use the PMDxCMPU reg-
ister for all three phases.
3 PINT R/W PWM interrupt timing
0: Interrupt request when PWM counter PMDXMDCNT<MDCNT[15:0]> = 0x0001
1: Interrupt request when PWM counter PMDxMDCNT<MDCNT[15:0]> = <MDPRD[15:0]>
This bit selects whether to generate an interrupt request when the PWM counter equals its minimum or max-
imum value. When the edge-aligned PWM mode is selected, an interrupt request is generated when the
PWM counter equals the <MDPRDJ[15:0]> value. When the PWM interrupt period is set to every 0.5 PWM
period, an interrupt request is generated when the PWM counter equals "1" or <MDPRD[15:0]>.
2-1 INTPRDI[1:0] R/W PWM interrupt period
00: Interrupt request at every 0.5 PWM period (<PWMMD>= "1" only)
01: Interrupt request at every PWM period
10: Interrupt request at every 2 PWM periods
11: Interrupt request at every 4 PWM periods
This field selects the PWM interrupt period from 0.5 PWM period, one PWM period, two PWM periods and
four PWM periods.
enote) When <INTPRD[1:0]>= "00", the contents of the compare registers (PMDXCMPU/V/W) and period
register (PMDxMDPRD) are updated into their respective buffers when the internal counter equals 1 or the
PMDxMDPRD value.
0 PWMMD R/W PWM carrier waveform
0: PWM mode 0 (edge-aligned PWM, sawtooth wave)
1: PWM mode 1(center-aligned PWM, triangular wave)
This bit selects the PWM mode. PWM mode 0 is edge-aligned PWM and PWM mode 1 is center-aligned
PWM.

ne— Anr 2022/06/01
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11. Motor Control Circuit (PMD: Programmable Motor
Driver)

11.3 PMD Registers TMPM370FYDFG/FYFG
11.3.4.2 PMDXCNTSTA (PWM Counter Status Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - - - UPDWN
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function

31-1 - R Read as 0.

0 UPDWN R PWM counter flag
0: Up-counting
1: Down-counting
This bit indicates whether the PWM counter is up-counting or down-counting.
When the edge-aligned PWM mode is selected, this bit is always read as 0.

11.3.4.3 PMDxMDCNT(PWM Counter Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol MDCNT
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol MDCNT
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as 0.
15-0 MDCNTI[15:0] R PWM counter
PMD counter value (resolution: 12.5 ns at fsys = 80 MHz)
* Sawtooth wave: 12.5 ns, triangular wave: 25 ns
* When PMDXxMDCR<PWMCK> = 1, the counter resolution becomes 50 ns.
A16-bit counter for reading the PWM period count value. It is read-only.
e When the PMD is disabled (<PWMEN>=0), the value of PWM counter depends on the setting of
<PWMMD> (PWM carrier waveform). The value is as follows.
In case of PMDxMDCR<PWMMD>= 0 : 0x0001
In case of PMDxMDCR<PWMMD>= 1 : the value of PMDxMDPRD<MDPRD[15:0]>
2022/06/01 M-m- 0
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11.3.4.4 PMDxMDPRD(PWM Period Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol MDPRD
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol MDPRD
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as 0.
15-0 MDPRDI[15:0] RW | PWM period
<MDPRD[15:0]> > 0x010
A 16-bit register for specifying the PWM period. This register is double-buffered and can be changed even
when the PWM counter is operating. The buffer is loaded at every PWM period.
(That is, when the PWM counter matches the <MDPRD[15:0]> value. When 0.5 PWM period is selected,
loading is performed when the PWM counter matches 1 or <MDPRD[15:0]>. The least significant bit must
be set as 0.)
If <MDPRD[15:0]> is set to a value less than 0x0010, it is automatically assumed to be 0x0010. (The reg-
ister retains the actual value that is written.)

Note: Do not write to this register in byte units. If the upper 8 bits [15:8] and the lower 8 bits [7:0] are
written separately, operation cannot be guaranteed.

ne- An 2022/06/01
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11.3 PMD Registers TMPM370FYDFG/FYFG
11.3.4.5 PMDxCMPU ( PWM Compare Registers of U Phase )

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol CMPUXx
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol CMPUXx
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as 0.
15-0 CMPUX[15:0] R/W PWM pulse width of U Phase
Compare registers (resolution : 12.5 ns at fsys =80 MHz)
* Sawtooth wave: 12.5 ns, triangular wave: 25 ns
« When MDCR<PWMCK>="1", the counter resolution becomes 50 ns.
<CMPUXx[15:0]> are compare registers for determining the output pulse width of the U phases. Theses
registers are double-buffered. Pulse width is determined by comparing the buffer and the PWM counter to
evaluate which is larger. (To be loaded when the PWM counter value matches the <MDPRDJ[15:0]> value.
When 0.5 PWM period is selected, loading is performed when the PWM counter matches 1 or
<MDPRDI[15:0]>.)
When this register is read, the value of the first buffer (data set via the bus) is returned.
Note 1: To load the second buffer with the value in the compare register updated via the bus, select
the bus mode (default) by setting PMDxMODESEL<MDSEL> to 0.
Note 2: Do not write to these registers in byte units. If the upper 8 bits [15:8] and the lower 8 bits [7:0]
are written separately, operation cannot be guaranteed.
2022/06/01 M---nrne

Downloaded From | Oneyac.com



https://www.oneyac.com

TOSH I BA TMPM370FYDFG/FYFG

11.3.4.6 PMDxCMPV (PWM Compare Registers of V Phase)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol CMPVx
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol CMPVx
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-16 - R Read as 0.
15-0 CMPVx[15:0] R/IW PWM pulse width of V Phase
Compare registers (resolution : 12.5 ns at fsys =80 MHz)
* Sawtooth wave: 12.5 ns, triangular wave: 25 ns
* When MDCR<PWMCK>=1, the counter resolution becomes 50 ns.
<CMPVXx[15:0]> are compare registers for determining the output pulse width of the V phases. Theses reg-
isters are double-buffered. Pulse width is determined by comparing the buffer and the PWM counter to
evaluate which is larger. (To be loaded when the PWM counter value matches the <MDPRDJ[15:0]> value.
When 0.5 PWM period is selected, loading is performed when the PWM counter matches 1 or
<MDPRDI[15:0]>.)
When this register is read, the value of the first buffer (data set via the bus) is returned.

Note 1: To load the second buffer with the value in the compare register updated via the bus, select
the bus mode (default) by setting PMDxMODESEL to 0.

Note 2: Do not write to these registers in byte units. If the upper 8 bits [15:8] and the lower 8 bits [7:0]
are written separately, operation cannot be guaranteed.
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Driver)

11.3 PMD Registers TMPM370FYDFG/FYFG
11.3.4.7 PMDxCMPW (PWM Compare Registers of W Phase)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol CMPWx
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol CMPWx
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-16 - R Read as 0.
15-0 CMPWx[15:0] R/W PWM pulse width of W Phase
Compare registers (resolution : 12.5 ns at fsys =80 MHz)
* Sawtooth wave: 12.5 ns, triangular wave: 25 ns
* When MDCR<PWMCK>=1, the counter resolution becomes 50 ns.
<CMPWx [15:0]> are compare registers for determining the output pulse width of the W phases. Theses
registers are double-buffered. Pulse width is determined by comparing the buffer and the PWM counter to
evaluate which is larger. (To be loaded when the PWM counter value matches the <MDPRDJ[15:0]> value.
When 0.5 PWM period is selected, loading is performed when the PWM counter matches 1 or
<MDPRDI[15:0]>.)
When this register is read, the value of the first buffer (data set via the bus) is returned.
Note 1: To load the second buffer with the value in the compare register updated via the bus, select
the bus mode (default) by setting PMDxMODESEL to 0.
Note 2: Do not write to these registers in byte units. If the upper 8 bits [15:8] and the lower 8 bits [7:0]
are written separately, operation cannot be guaranteed.
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11.3.5 Conduction Control Circuit

PMDxMODESEL
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PMDXMDOUT ==

VE : OUTCR =—)
Decoder
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DTYMD H FF Xpwm —>uU
<UOCJ[1:0]> N outd
..... VUX |
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Figure 11-5 Conduction Control Circuit

The conduction control circuit performs output port control according to the settings made in the "PMDxM-
DOUT". The PMDxMDOUT register bits are divided into two parts: settings for the synchronizing signal for
port output and settings for port output. The latter part is double-buffered and update timing can be set as syn-
chronous or asynchronous to PWM.

The output settings for six port lines are made independently for each of the upper and lower phases through
the bits 10 to 8 of the PMDXMDPOT<POLH><POLL>register and bits 3 and 2 of the PMDxMDPOT register.
In addition, bits 10 to 8 of the PMDxMDOUT register select PWM or High/Low output for each of the U, V
and W phases. When PWM output is selected, PWM waveforms are output. When High/Low output is
selected, output is fixed to either a High or Low level. Table 11-2 shows a summary of port outputs according
to port output settings in the PMDxMDOUT register and polarity settings in the PMDXMDCR register.
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. TMPM370FYDFG/FYFG
11.3 PMD Registers
11.3.5.1 PMDxMDPOT (PMD Output Setting Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - POLH POLL PSYNCS
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

314 - R Read as 0.

3 POLH R/W Upper phase port polarity (Note)
0: Active low
1: Active high
POLH selects the output port polarity of the upper phases.

2 POLL R/W Lower phase port polarity (Note)
0: Active low
1: Active high
POLL selects the output port polarity of the lower phases.

1-0 PSYNCSJ1:0] R/W MDOUT transfer timing (Note)
00: Async to PWM
01: Load when PWM counter <MDCNT[15:0]> = 1
10: Load when PWM counter <MOCNT[15:0]> = PMDxMDPRD<MDPRD[15:0]>
11: Load when PWM counter <MDCNT[15:0]> = 1 or PMDxMDPRD<MDPRD[15:0]>
PSYNCS selects the timing when the U-, V- and W-phase output settings are reflected in port outputs
(sync or async to the PWM counter peak, bottom or peak/bottom).
When "00" (Async to PWM) is selected, the changing of MDOUT register is applied to the U-, V- and W-
phase output immediately. The <PSYNCS> is also available in the vector engine.

Note: This field must be set while PMDXxMDEN<PWMEN>=0.
2022/06/01 h-m- 7
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11.3.5.2 PMDxMDOUT(PMD Output Control Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - WPWM VPWM UPWM
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - WOC VOC uoC
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-11 - R Read as 0.
10 WPWM R/W U-, V-, and W-phase output control
9 VPWM RIW 0: High/Low Output
1: PWM Output

8 UPWM RIW The MDOUT register controls the port outputs of the U, V and W phases (see Table 11-2 below.)
7-6 - R Read as 0.
5-4 WOCI1:0] R/W U-, V-, and W-phase output control
32 VOC[1:0] RIW The MDOUT register controls the port outputs of the U, V and W phases (see Table 11-2below.)
1-0 UOCI[1:0] RIW

Note 1: To load the second buffer of PWMx MDOUT with a value updated via the bus, select the bus
mode (default) by setting PMDxMODESEL to 0.

Note 2: Do not write to this register in byte units. If the upper 8 bits [15:8] and the lower 8 bits [7:0] are
written separately, operation cannot be guaranteed.
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Table 11-2 Port Outputs according to the <UOC>, <VOC>, <WOC>, <UPWM>, <VPWM> and <WPWM>
Settings

PMDXMDCR<SYNTMD>=0 PMDxMDCR<SYNTMD>=0

Polarity: Active high (PMDXMDPOT<POLH><POLL>="11") Polarity: Active low (PMDXxMDPOT<POLH><POLL>="00")

PMDxMDOUT PMDxMDOUT
Output Control <WPWM><VPWM><UPWM> Output Control <WPWM><VPWM><UPWM>
(Upper (Lower Output Select (Upper (Lower Output Select
phase) phase) phase) phase)
0: H/L output 1: PWM output 0: H/L output 1: PWM output
<WOC[1]> | <WOC|0]> <WOC[1]> | <WOCI0]>
<VOC[1]> <vOoC[0]> Upper Lower Upper Lower <VOC[1]> <vocC[0]> Upper Lower Upper Lower
<UoC[1]> | <uoco}> | phase | phase | phase | phase <uoc[1]> | <uocfo> | phase | phase | phase | phase
output output output output output output output output
0 0 L L PWM PWM 0 0 H H PWM PWM
0 1 L H L PWM 0 1 H L H PWM
1 0 H L PWM L 1 0 L H PWM H
1 1 H H PWM PWM 1 1 L L PWM PWM
PMDXMDCR<SYNTMD>=1 PMDXMDCR<SYNTMD>=1
Polarity: Active high (PMDxMDPOT<POLH><POLL>="11") Polarity: Active low (PMDxMDPOT<POLH><POLL>="00")
PMDxMDOUT PMDxMDOUT
Output Control <WPWM><VPWM><UPWM> Output Control <WPWM><VPWM><UPWM>
(Upper (Lower Output Select (Upper (Lower Output Select
phase) phase) phase) phase)
0: H/L output 1: PWM output 0: H/L output 1: PWM output
<WOC[1]> | <WOC|0]> <WOC[1]> | <WOC|0]>
<voc[1> | <voc[o> Upper Lower Upper Lower <vocC[1]> | <vocio}> Upper Lower Upper Lower
<UoC[1]> | <uoco}> | phase | phase | phase | phase <uoc[1]> | <uocfo> | phase | phase | phase | phase
output output output output output output output output
0 0 L L PWM PWM 0 0 H H PWM PWM
0 1 L H L PWM 0 1 H L H PWM
1 0 H L PWM L 1 0 L H PWM H
1 1 H H PWM PWM 1 1 L L PWM PWM

o Output Settings for One-Shunt MODE
One-Shunt can be supported by the following settings.

Table 11-3 Register Settings for One-Shunt

2022/06/01

Normal PWM center on | U-Phase PWM center off | V-Phase PWM center off [ W-Phase PWM center off

CMPU duty_U <MDPRD[15:0]>-duty_U duty_U duty_U

CMPV duty_V duty_V <MDPRD[15:0]>-duty_V duty_V

CMPW duty W duty W duty W <MDPRD[15:0]>-duty_W
<UOCJ[1:0]> 11 00 11 11
<VOCI1:0]> 11 11 00 11
<WOC[1:0]> 11 11 11 00
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11.3.6 Protection Control Circuit

EMG Controi OVV Control EMG Release
Register Register Register

PMDXEMGCR PMDxOVVCR PMDXEMGREL

<«<—— EMG EMG input
—> <EMGST> EMG port input enable
<—— OVV OVV input
—> INTOVV OVV interrupt
—— > PTEN_P Upper phase output enable
—— > PTEN_N Lower phase output enable
q -~ ‘
u ) >—1— >t
l_\ - ‘
SN » X
X ) D —/
v > D >V
v el >y’
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Figure 11-6 Protection Control Circuit

The protection control circuit consists of an EMG protection control circuit and an OVV protection control
circuit.
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11.3.6.1 EMG Protection Circuit

The EMG protection circuit consists of an EMG protection control unit and a port output disable unit.
This circuit is activated when the EMG input becomes low.

The EMG protection circuit offers an emergency stop mechanism: when the EMG input is asserted
(H—L), all six port outputs are immediately disabled (depending on the PMDXEMGCR<EMGMD> set-
ting) and an EMG interrupt (INTEMG) is generated. <EMGMD> can be set to output a control signal that
sets external output ports to High-z in case of an emergency.

A tool break also disables all six PWM output lines depending on the PMD1PORTMD<PORTMD>
set-ting. When a tool break occurs, external output ports can be set to High-z through the setting of
the <PORTMD> register.

EMG protection is set through the EMG Control Register (PMDXEMGCR).

A read value of 1 in EMGSTA<EMGST> indicates that the EMG protection circuit is active. In this
state, EMG protection can be released by setting all the port output lines inactive (PMDxMD-
OUT<[10:8]><[5:0]>) and then setting EMGCR<EMGRS> to 1. To disable the EMG protection function,
write "Ox5A" and "0xA5" in this order to the EMGREL register and then clear EMGCR<EMGEN> to 0.
(These three instructions must be executed consecutively.) While the EMG protection input is low, any
attempt to release the EMG protection state is ignored. Before setting PMDXMGCR<EMGRS> to 1 to
release EMG protection, make sure that PMDXEMGST<EMGI> is high.

The EMG protection circuit can be disabled only after the specified key codes ("0Ox5A", "0xA5") are
written in the <EMGREL> register to prevent it from being inadvertently disabled.

Note: Initial procedure for EMG function

After reset, the EMG function is enabled but EMG pin is configured as a normal port. Therefore, as the EMG protection
might be valid, release the EMG protection by the following procedure at the initial sequence.

1: Selects EMG function by PxFR register.

2 Reads PMDXEMGSTA<EMGI> to confirm it as "1".

3: Sets PMDxMDOUT<[10:8]>, <[5:0]> to "0" to make all ports in-active ("L" output).
4 Releases EMG protection by setting PMDXEMGCR<EMGRS> to "1".

If the EMG protection is to be disabled, continue the following proced