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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M0+
32-Bit Single-Core
40MHz

CSIO, I2C, LINbus, SmartCard, UART/USART
I2S, LVD, POR, PWM, WDT
24

64KB (64K x 8)

FLASH

12K x 8

1.65V ~ 3.6V

A/D 6x12b

Internal

-40°C ~ 105°C (TA)
Surface Mount

32-LQFP

32-LQFP (7x7)
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3. Pin Assignment
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P50/SIN3_1/INTOO_0 1 48 vCC
P51/SOT3_1INTO1_0 2 f/- 47 P22/ANOTITIOBT_1
- | I
P52/SCK3_1INTO2_0 3 \\ 46 P23/ANOG/SCKO_OITIOAT_1
P53TIOAT_2/INTOT_2 4 ) 45 P15/ANOS/S0OTO_1/SC511_1
P30/SCS60_1/TIOBO_1/INTO3_2/MI2SWSE_1 5 44 P14/ANO4/SINO_1/SCS10_1/INTO3_1
P31/SCK6_1/SI2CSCLE_1/INTO4_2/MI2SCK6_1 [} 43 P13/ANO3/SCK1_1/RTCCO_1/SUBOUT_1
P32/S0T6_1/SI2CSDAG_1/TIOB2_1/INT05_2/MI25D06_1 i 42 P12/ANO2/SOT1_1
P33/ADTG_6/SING_1/INTO4_0/MI25DI6_1 8 64 44 P11/ANO1/SIN_1/INTO2_1/WKUP1
P34/SCS61_1/TIOB4_1/MIZSMCKG_1 9 L QFP - 40 P10/ANOO
P35/5C562_1/TIOB5_1/NT08_1 10 39 P1FIADTG_5
P3ATIOA0_1/INTO3_0/RTCCO_2/SUBOUT_2/IC1_CIN_0 1 38 P1A/SING_1/INTOS_1/CECO_O/MIZSDI4_1
P3BMOA1_1/IC1_DATA_D 12 37 P1B/SOT4_1/MI25D04_1
P3CMOA2_11C1_RST_0 13 36 PACISCK4_1/MI2SCK4_1
P3DITIOA3_1/IC1_VPEN_0 14 35 P1DICTS4_1/MI2SWS4_1
P3EMIOA4_11C1_VCC_0 15 34 P1E/RTS4_1/MI2ZSMCK4_1
P3FTIOAS_1IC1_CLK_0 16 33 PGOMIOAZ_2INT15_1/CEC1_0
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Note:

—  The number after the underscore ("_") in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The
channel on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register
(EPFR) to select the pin to be used.
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LQB032

(TOP VIEW)

PO3/SWDIOSINO_0TOB7 _0

P21ANTO6_1MWKUP2

PO1/SWCLK/SOTO_0

POSMD1/TIOAS_2INTO0_1MKUP3

AVRL

VSS
P81
P80

32
3
30
2

28
27
26
25

24 vcc

23 P22IANOTTIOBT_1

22 P23/ANOG/SCKO_DITIOAT_1

21 P13/ANO3/SCK1_1/RTCCO_1/SUBOUT_1
L GFP N 32 20 P12IANO2/S0T1_1

19 P11/ANO1/SINT_1/INTO2_1AWKUP1

18 P10/ANOD

17 PGOMTIOAZ_2/INT15_1/CEC1_0

POFMNMIXWKUPO/RTCCO_0/SUBOUT_0/CROUT_1
P50/SING_1/INT00_0

P51/SOT3_1/INT01_0

P52/ISCK3_1INT02_0
P31/SCK6_1/S8I2CSCL6_1/INT04_2
P32/SOT6_1/SI2CSDAG_1TIOB2_1/NT05_2
P33/ADTG_G/SING_1/INTO4_0

MDO

el |w|a]=

9
10
11
12
13
14

5
16

PE2/X0
PE3/X1
VCC
V§S
P4G/X0A
PAT1A
INITX

Note:
—  The number after the underscore (*_") in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The

channel on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register
(EPFR) to select the pin to be used.
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4. List of Pin Functions
List of Pin Numbers

The number after the underscore ("_") in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The channe
on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register (EPFR) to select
the pin to be used.

Pin no.

LQFP-64
QFN-64

LQFP-48
QFN-48

LQFP-32
QFN-32

Pin Function

I/O circuit
type

Pin state
type

P50

SIN3_1

INTOO_O

P51

SoT3_1

INTO1_O

P52

SCK3_1

INTO2_0

P53

TIOAL 2

INTO7_2

P30

SCS60_1

TIOBO_1

INTO3_2

MI2SWS6_1

P31

SCK6_1

SI2CSCL6_1

INTO4_2

MI2SCK6_1

P31

SCK6_1

SI2CSCL6_1

INTO4_2

P32

SOT6_1

SI2CSDA6_1

TIOB2_1

INTO5_2

MI2SDO6_1

P32

SoT6_1

SI2CSDA6_1

TIOB2_1

INTO5_2
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Pin no.

LQFP-64
QFN-64

LQFP-48
QFN-48

LQFP-32
QFN-32

Pin Function

I/O circuit
type

Pin state
type

34

P1E

RTS4 1

MI2SMCK4_1

35

P1D

CTS4 1

MI2SWS4_1

36

P1C

SCK4_1

MI2SCK4_1

37

P1B

SOT4 1

MI2SDO4_1

26

P1B

SOT4 1

38

P1A

SIN4_1

INTO5_1

CECO 0

MI2SDI4_1

27

P1A

SIN4_1

INTO5_1

CECO_0

39

P1F

ADTG 5

40

28

18

P10

ANOO

41

29

19

P11

ANO1

SIN1_1

INTO2_1

WKUP1

42

30

20

P12

ANO2

SOT1_1

43

31

21

P13

ANO3

SCK1_1

RTCCO_1

SUBOUT_1

44

32

P14

ANO4

SINO_1

SCS10_1

INTO3_1
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Pin no.

Pin function Pin name Function description LQFP-64 | LQFP-48 | LQFP-32
QFN-64 QFN-48 QFN-32
P30 5 5 -
P31 6 6 5
P32 7 7 6
P33 8 8 7
P34 9 9 -
P35 10 - -
GPIO General-purpose 1/O port 3
P3A 11 10 -
P3B 12 11 -
P3C 13 12 -
P3D 14 - -
P3E 15 - -
P3F 16 - -
P40 20 - -
P41 21 - -
P42 22 - -
P43 23 - -
GPIO P46 General-purpose 1/O port 4 30 22 14
P47 31 23 15
P4C 24 16 -
P4D 25 17
P4E 26 18 -
P50 1 1 2
P51 2 2 3
GPIO General-purpose /0O port 5
P52 3 3 4
P53 4 4 -
P60 33 25 17
GPIO General-purpose /O port 6
P61 61 47 -
P80 58 44 30
GPIO General-purpose /O port 8
P81 59 45 31
PE2 18 14 9
GPIO General-purpose /O port E
PE3 19 15 10
SINO_O Multi-function serial interface ch.0 input 55 41 28
SINO_1 pin 44 32 -
SOTO0_0 Multi-function serial interface ch.0 output 53 40 o7
(SDAO_0) pin. This pin operates as SOTO when
used as a UART/CSIO/LIN pin
. . SOT0_1 (operation mode 0 to 3) and as SDAO
Multi-function : . 45 33 -
. (SDAO_1) when used as an 12C pin (operation
Serial 0 -
mode 4).
Multi-function serial interface ch.0 clock
I/O pin. This pin operates as SCKO
SCKO0_0 . .
when used as a CSIO pin (operation 46 34 22
(SCLO_0)

mode 2) and as SCLO when used as an
I12C pin (operation mode 4).
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Pin no.

Pin function Pin name Function description LQFP-64 | LQFP-48 | LQFP-32
QFN-64 QFN-48 QFN-32
MI2SDI4 1 I12S Serial Data Input pin (operation 38 i i
- mode 2).
I12S Serial Data Output pi ti
e erial Data Output pin (operation 37 i )
- mode 2).
I12S Serial Clock Output pin (operation
MI2SCK4. 1 ! utput pin (operati 36 - ;
- mode 2).
MI2SWS4 1 I12S Word Select Output pin (operation 35 i i
- mode 2).
MI2SMCK4_ | 12S Master Clock Input/output pin 34
1 (operation mode 2).
12S(MFS) I12S Serial Data Input pin (operation
MI2SDI6_1 e peratio 8 8 -
- mode 2).
MI2SDO6_ 1 I12S Serial Data Output pin (operation 7 7 )
mode 2).
12S Serial Clock Output pin (operation
MI2SCK6_1 6 6 -
- mode 2).
12S W I tput pi i
MI2SWS6 1 S Word Select Output pin (operation 5 5 )
- mode 2).
MI2SMCK6_ | 12S Master Clock Input/output pin 9 9
1 (operation mode 2).
IC1_CIN_O0 | Smart Card insert detection output pin 11 - -
Smart Card serial interface clock output
IC1_CLK_ O . 16 - -
pin
Smart Card IC1 DATA 0 S.mart Card serial interface data input 12 \ i
Interface - — | pin
IC1_RST_0 | Smart Card reset output pin 13 - -
IC1_VCC_0 | Smart Card power enable output pin 15 - -
IC1_VPEN_O | Smart Card programming output pin 14 - -
RTCCO_0 05 nd | tout bin of 64 48 1
RTCCO_1 ’ S?CO S puise output pin o 43 31 21
) = real-time clock
Real-time RTCCO_2 11 10 -
Clock SUBOUT_0 64 48 1
SUBOUT_1 | Sub clock output pin 43 31 21
SUBOUT_2 11 10 -
HDMI-CEC/Remote Control Reception
HDMI-CEC/Re CECO0_0 ) . 38 27 -
ch.0 input/output pin
mote Control -
. HDMI-CEC/Remote Control Reception
Reception CEC1_0 33 25 17

ch.1 input/output pin

Document Number: 002-00234 Rev.*C
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Type

Circuit

Remarks

P-ch |— pm]'— Digital output

+ CMOS level output

+ CMOS level hysteresis input
+ With pull-up resistor control
+ With standby mode control

« Pull-up resistor

Pull-up resistor control

I )o: Digital input
Standby mode Control

T z Wake up request
Wake up control

5 § R TE |— Digial output : Approximately 33kQ
« IOH=-4mA, IOL=4mA
+ When this pin is used as an 12C
Pull-up resistor control pin, the d|g|ta| OUtpUt
Vs )o: Digital input P-ch transistor is always off
Standby mode Control
pech |— ncn]'— Digital output - CMOS level output
+ CMOS level hysteresis input
+ With pull-up resistor control
- * With standby mode control
c § ) ]| il upue - Pull-up resistor

: Approximately 33kQ

+ IOH=-4mA, IOL=4mA
+ When this pin is used as an 12C

pin, the digital output
P-ch transistor is always off

Document Number: 002-00234 Rev.*C

Page 28 of 100




Using an External Clock

When using an external clock as an input of the main clock, set X0/X1 to the external clock input, and input the clock to X0. X1(PE3)
can be used as a general-purpose 1/O port.

Similarly, when using an external clock as an input of the sub clock, set XOA/X1A to the external clock input, and input the clock to
XO0A. X1A (P47) can be used as a general-purpose |/O port.

However in the Deep Standby mode, an external clock as an input of the sub clock cannot be used.

Example of Using an External Clock

Device
{>o XO(X0A)
Set as
Can be used as External clock
general-purpose ——| X1(PE3), input
/O ports. X1A (P47)

Handling when Using Multi-Function Serial Pin as I°C Pin
If it is using the multi-function serial pin as I?C pins, P-ch transistor of digital output is always disabled. However, 12C pins need to
keep the electrical characteristic like other pins and not to connect to the external I°C bus system with power OFF.

C Pin

This series contains the regulator. Be sure to connect a smoothing capacitor (Cs) for the regulator between the C pin and the GND
pin. Please use a ceramic capacitor or a capacitor of equivalent frequency characteristics as a smoothing capacitor.

However, some laminated ceramic capacitors have the characteristics of capacitance variation due to thermal fluctuation (F
characteristics and Y5V characteristics). Please select the capacitor that meets the specifications in the operating conditions to use
by evaluating the temperature characteristics of a capacitor.

A smoothing capacitor of about 4.7 yF would be recommended for this series.

Incidentally, the C pin becomes floating in Deep standby mode.

Device —‘\_

VSS

GND

Mode Pins (MDO)

Connect the MD pin (MDO) directly to VCC or VSS pins. Design the printed circuit board such that the pull-up/down resistance stays
low, as well as the distance between the mode pins and VCC pins or VSS pins is as short as possible and the connection
impedance is low, when the pins are pulled-up/down such as for switching the pin level and rewriting the Flash memory data. It is
because of preventing the device erroneously switching to test mode due to noise.
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10.Pin Status in Each CPU State

The following table shows pin status in each CPU state.

. . CPU state
Type |Selected Pin function
M 1@ 1B | @ 6|6 [T ]®)
Main osillation circuit Main osillation circuit 0s oS OE OE OE 0s oS oS
selected *1 selected
A -
3 - ock external - - |Ens | Ens |Ens| s | s | s
Digital I/O slected *2 input selected
GPIO selected - - PC HC IS HS IS HS
Mai illati ircuit Mai illati ircuit
ain osillation circui ain osillation circui 0s os OE OE OE 0s os os
B [selected *1 selected
Digital I/O slected *2 GPIO selected - - PC HC IS GS IS GS
Sub osillati ircuit Sub osillati ircuit
ub osillation circui ub osillation circui 0s OE OE OE OE OE oE OE
selected 1 selected
C Sub clock ext: |
. Sub cggexierna : - lens|Ens |Ens| s | 1s | 1s
Digital I/O slected *2 input selected
GPIO selected - - PC HC IS HS IS HS
Sub osillati ircuit Sub osillati ircuit
ub osillation circui ub osillation circui 0s OE OE oE OE OE oE OE
D [selected *1 selected
Digital I/O slected *2 GPIO selected - - PC HC IS HS IS HS
This pin is digital input pin, pull up register is on, and digital
E |Digital I/O slected INITX input
igital 1/0 slecte npu input is not shut off in all CPU state..
This pin is digital input pin, pull up register is none, digital
F |Digital I/O slected MDO input . p 9 p Py " 9
input is not shut off in all CPU state..
G |Digital I/O slected *6 GPIO selected IS IE CP HC IS HS IS HS
P
SW selected IS PC P P IP IP P
H |Digital /O slected selecte *5
GPIO selected - - PC HC IS HS IS HS
NMI selected - - IP IP IP - - -
WKUP!
3 UPO enable and ; S O T T = IR T= T T (TR T
| |Digital /O slected input selected
GPIO selected IS IE RC HC IS - - -
) Analog input . . :
Analog input selected *3 Analog input is enalbe in all CPU state
selected
WKUP
UP enable and ; O =T - M= TR T
input selected
J Ext | int t bl
N xterrnal interrupt enable i i P P P Gs s Gs
Digital I/O slected *4 and input selected
GPIO selected - - PC HC IS HS IS HS
R ther th
esource other than - - |pPc|Hc| s |Gs]| s |os
above selected
CEC pin selected - - CP CP CP CP CP CP
WKUP enable and ; el || PP ]|P
input selected
I2CSLAVE enable selected - - PC HC P GS IS GS
K |Digital /0O slected Ext lint t bl
g X er.rna interrupt enable i i PC HC P Gs s Gs
and input selected
GPIO selected IS IE PC HC IS HS IS HS
R ther th
esource omher than ; - |pc|Hc| 1s |Gs| Is | Gs
above selected

Each term in above table have the following meanings.
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Additional note
Additional note is described below.

*1

*2

*3

*4
*5
*6

In this type, when internal oscillation function is selected, digital output is disabled. (Hi-Z) pull up
register is off, digital input is shut off by fixed 0.

In this type, when Digital I/O function is selected, internal oscillation function is disabled.

In this type, when analog input function is selected, digital output is disabled, (Hi-Z). pull up register
is off, digital input is shut off by fixed 0.

In this type, when Digital I/O function is selected, analog input function is not available.
In this case, PCR register is initialized to “1”. Pull up register is on.
This pin does not have pull up register.
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11.2 Recommended Operating Conditions

(Vss=0.0V)
- Value ;
Parameter Symbol Conditions Min Max Unit Remarks
Power supply voltage Vce - 1.65 *? 3.6 Y,
>

Analog reference voltage AVRH ) il vee v veez2 Y

9 9 Vcc Vcc V Vec<2.7V
AVRL - VSS VSS \Y

Smoothing capacitor Cs - 1 10 uF For regulator*!

Operating temperature Ta - - 40 + 105 °C

*1: See "C Pin" in "7. Handling Devices" for the connection of the smoothing capacitor.

*2: In between less than the minimum power supply voltage reset / interrupt detection voltage or more, instruction execution and low
voltage detection function by built-in High-speed CR (including Main PLL is used) or built-in Low-speed CR is possible to operate

only.

<WARNING>

1. The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All of

the device's electrical characteristics are warranted when the device is operated within these ranges.

2. Always use semiconductor devices within their recommended operating condition ranges. Operation outside these ranges may

adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet.

Users considering application outside the listed conditions are advised to contact their representatives beforehand.
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LVD Current
(Vcc=1.65V 10 3.6 V, Vss= 0V, Ta=- 40°C to +105°C)

Parameter Symbol Nzlmne Conditions Tvp Value Max Unit Remarks
Low-Voltage 0.15 0.3 MA For occurrence of reset
detection circuit .
(LVD) power lccuvp VCC At operation 0.10 0.3 uA :?]tt)é::ggtjrrence of
supply current
Bipolar Vref Current
(Vee=1.65V 10 3.6 V, Vss= 0V, Ta=- 40°C to +105°C)
Parameter Symbol lelmne Conditions Tvp Value Max Unit Remarks
Bipolar Vref .
Current lcceer VCC At operation 100 200 MA
Flash Memory Current
(Vcc=1.65V 10 3.6 V, Vss= 0 V, Ta=- 40°C to +105°C)
Parameter Symbol Nzlmne Conditions TP Value Max Unit Remarks
Flash
memory :
write/erase lccrLasH VCC At Write/Erase 4.4 5.6 mA
current
A/D converter Current
(Vee=1.65V 10 3.6 V, Vss= 0V, Ta=- 40°C to +105°C)
Parameter Symbol NZImne Conditions Typ Valug Max Unit Remarks
Power supply .
current Iccap VCC At operation 0.5 0.75 mA
Reference | At operation 0.69 1.3 mA | AVRH=3.6 V
power supply
lccavri AVRH
current
(AVRH) At stop 0.1 13 MA
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Peripheral Current Dissipation

(Vcc=1.65V 10 3.6 V, Vss=0 V, Ta=- 40°C to +105°C)

Clock . . Frequency (MHz) .
System Peripheral Conditions 8 50 0 Unit Remarks
GPIO Atall ports 0.05 0.12 0.23
operation
HCLK At 2ch mA
DSTC © 0.02 0.06 0.10
operation
Base timer At 4th 0.02 0.05 0.10
operation
ADC Rt 1 unit 0.04 0.10 0.21
operation
At 1ch
PCLK1 Multi-function serial c 0.01 0.03 0.06 mA
operation
MFS-12S iy 0.02 0.05 0.08
operation
At 1ch
Smart Card I/F [ 0.04 0.08 0.18
operation
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When Using CSIO/SPI Chip Select (SCINV=1, CSLVL=1)
(Vee= 1.65 V 10 3.6 V, Vss= 0 V, Ta=- 40°C to +105°C)

o Vee <27V Vec22.7V )
Parameter Symbol Conditions Unit
Min Max Min Max
SCS|—SCK1 setup time tessi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
SCK|—SCS1 hold time tcsHi Master mode (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
SCS deselect time tcspl (*3)-50 (*3)+50 (*3)-50 (*3)+50 ns
SCS|—SCK? setup time tesse 3tcyep+30 - 3tcyep+30 - ns
SCK|—SCS1 hold time tesHe 0 - 0 - ns
SCS deselect time tcspe Slave mode 3tcyep+30 - 3tcycp+30 - ns
SCS|—SOT delay time tose - 55 - 40 ns
SCS1—SOT delay time toee 0 - 0 - ns

*1: CSSU bit value x serial chip select timing operating clock cycle.
*2: CSHD bit value x serial chip select timing operating clock cycle.

*3: CSDS bit value x serial chip select timing operating clock cycle.
Irrespective of CSDS bit setting, 5tcyce or more are required for the period the time when the serial chip select pin becomes
inactive to the time when the serial chip select pin becomes active again.

Notes:
— tcyep indicates the APB bus clock cycle time.
For information about the APB bus number which Multi-function Serial is connected to, see "8. Block Diagram".

—  For information about CSSU, CSHD, CSDS, serial chip select timing operating clock, see "FM0O+ Family Peripheral Manual".

—  These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SCSIx_1 is not guaranteed.

—  When the external load capacitance C.=30 pF.
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11.4.13 Smart Card Interface Characteristics

(Vcc=1.65V 10 3.6 V, Vss= 0V, Ta=- 40°C to +105°C)

Value
Parameter Symbol Pin Name Conditions - Unit | Remarks

Min Max

o S ICx_VCC, 4 20
utput rising time tr ICx_RST, ns

falling ti IoxCLKs CL=30 pF
Output falling time te ICx_DATA =30 p 4 20 ns
Output clock frequency feik - 20 MHz
ICx_CLK
Duty cycle A 45% 55%

B External pull-up resistor (20 kQ to 50 kQ) must be applied to ICx_CIN pin when it's used as smart card reader function.
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11.8 Return Time from Low-Power Consumption Mode

11.8.1 Return Factor: Interrupt/WKUP
The return time from Low-Power consumption mode is indicated as follows. It is from receiving the return factor to starting the

program operation.

Return Count Time

(Vce=1.65 V t0 3.6 V, Ta=-40°C to +105°C)

Parameter Value .
Current Mode Mode to return Symbol Typ Max’T Unit Remarks
When
Sleep mode each Run Modes 4*HCLK Ms | High-speed CR
is enabled
High-speed CR Run mode When
Main Run mode 12*HCLK 13*HCLK Ms | High-speed CR
Timer mode PLL Run mode is enabled
LOW'SS"SS‘LSErEngm"de 34+12*HCLK | 72+13*HCLK | s
High-speed CR Run mode " "
Low-speed CR Run mode . 34+12*HCLK | 72+13*HCLK | ps
Stop Mode Main Run mode 34+12*HCLK | 72+13*HCLK
fP0 Rurgigie +toscwTt +toscwTt HS "2
PLL Run mode
High-speed CR Run mode
Low-speed CR Run mode 34+12*HCLK | 72+13*HCLK | us
RTC mode Sub Run mode
Main Run mode 34+12*HCLK | 72+13*HCLK %
PLL Run mode +loscwt +toscwt HS
ngg gigggg; g;[)% mggg High-speed CR Run mode 43 281 uS

*1: The maximum value depends on the condition of environment.

*2: toscwt : Oscillator stabilization time.

Operation Example of Return from Low-Power Consumption Mode (by External Interrupt*)

External
interrupt

Interrupt factor
accept

CPU
Operation

Active

tient

A

Interrupt factor
clear by CPU

Start

*. External interrupt is set to detecting fall edge.
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