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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Pin No 
Pin Name 

I/O 
circuit 
type 

Pin state 
type LQQ216 LQP176 LQS144 LBE192 

17 16 13 F3 

PAB 

E K 

SCS70_0 

RX0_0 

FRCK2_0 

INT03_0 

MADATA11_0 

18 17 14 F4 

PAC 

E I 

SCS71_0 

TX0_0 

TIOB8_0 

AIN3_0 

MADATA12_0 

19 - - - 

P54 

E K 

SIN15_1 

RTO04_1 
(PPG04_1) 

TIOA10_2 

INT00_2 

MADATA20_0 

20 - - - 

P55 

E I 

SOT15_1 
(SDA15_1) 

RTO05_1 
(PPG04_1) 

TIOB10_2 

MADATA21_0 

21 - - - 

P56 

E I 

SCK15_1 
(SCL15_1) 

DTTI0X_1 

TIOB0_1 

MADATA22_0 

22 - - - 

P57 

E I 
IC00_1 

TIOB1_1 

MADATA23_0 

23 18 15 F5 

PAD 

N I 

SCK3_0 
(SCL3_0) 

TIOB9_0 

BIN3_0 

MADATA13_0 

24 19 16 F6 

PAE 

N I 

ADTG_0 

SOT3_0 
(SDA3_0) 

TIOB10_0 

ZIN3_0 

MADATA14_0 

    

 

  



  
  

  

 

Document Number: 002-04986 Rev.*B  Page 21 of 192 
 
 

 
S6E2C4 Series 

Pin No 
Pin Name 

I/O 
circuit 
type 

Pin state 
type LQQ216 LQP176 LQS144 LBE192 

51 41 - L2 

P5D 

E K 

SIN10_1 

TIOB11_2 

INT01_2 

MADATA29_0 

I2SMCLK0_0 

52 42 - L3 

P5E 

E I 

SOT10_1 
(SDA10_1) 

TIOA12_2 

MADATA30_0 

I2SDO0_0 

53 43 - M2 

P5F 

E I 

SCK10_1 
(SCL10_1) 

TIOB12_2 

MADATA31_0 

I2SWS0_0 

54 44 36 M1 VSS - - 

55 45 37 N1 VCC - - 

56 46 38 N2 

P40 

G K 

SIN3_1 

RTO10_0 
(PPG10_0) 

TIOA0_0 

AIN0_0 

INT23_0 

MCSX7_0 

57 47 39 N3 

P41 

G I 

SOT3_1 
(SDA3_1) 

RTO11_0 
(PPG10_0) 

TIOA1_0 

BIN0_0 

MCSX6_0 

58 48 40 M3 

P42 

G I 

SCK3_1 
(SCL3_1) 

RTO12_0 
(PPG12_0) 

TIOA2_0 

ZIN0_0 

MCSX5_0 

59 49 41 L4 

P43 

G K 

SIN15_0 

RTO13_0 
(PPG12_0) 

TIOA3_0 

INT04_0 

MCSX4_0 
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Pin No 
Pin Name 

I/O 
circuit 
type 

Pin state 
type LQQ216 LQP176 LQS144 LBE192 

77 62 54 M6 
P49 

O U 
VWAKEUP 

78 63 - K5 

PF0 

E K 

SCS63_0 

RX2_1 

FRCK1_1 

TIOA15_1 

INT22_1 

79 64 - K6 

PF1 

E K 

SCS62_0 

TX2_1 

TIOB15_1 

INT23_1 

80 65 55 L6 

P70 

I K 

ADTG_8 

SIN1_1 

INT06_0 

MRDY_0 

81 66 56 J6 

P71 

E I 
SOT1_1 

(SDA1_1) 

MAD00_0 

82 67 57 L8 

P72 

E K 

SIN9_0 

TIOB0_0 

INT07_0 

MAD01_0 

83 68 58 K8 

P73 

E I 

SOT9_0 
(SDA9_0) 

TIOB1_0 

MAD02_0 

84 69 59 J8 

P74 

E I 

SCK9_0 
(SCL9_0) 

TIOB2_0 

MAD03_0 

85 70 - N8 

PF2 

L I 

RTO10_1 
(PPG10_1) 

TIOA6_1 

MRASX_0 

86 71 - M8 

PF3 

L K 

RTO11_1 
(PPG10_1) 

TIOB6_1 

INT05_1 

MCASX_0 

87 72 - N9 

PF4 

L K 

RTO12_1 
(PPG12_1) 

TIOA7_1 

INT06_1 

MSDWEX_0 
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Module Pin name Function 

Pin No 

LQQ 
216 

LQP  
176 

LQS 
144 

LBE 

192 

Base 
Timer 

0 

TIOA0_0 

Base Timer ch.0 TIOA Pin 

56 46 38 N2 

TIOA0_1 45 35 30 J2 

TIOA0_2 114 94 78 L11 

TIOB0_0 

Base Timer ch.0 TIOB Pin 

82 67 57 L8 

TIOB0_1 21 - - - 

TIOB0_2 115 95 79 K13 

Base 
Timer 

1 

TIOA1_0 

Base Timer ch.1 TIOA Pin 

57 47 39 N3 

TIOA1_1 46 36 31 K1 

TIOA1_2 116 96 80 K12 

TIOB1_0 

Base Timer ch.1 TIOB Pin 

83 68 58 K8 

TIOB1_1 22 - - - 

TIOB1_2 123 99 83 J13 

Base 
Timer 

2 

TIOA2_0 

Base Timer ch.2 TIOA Pin 

58 48 40 M3 

TIOA2_1 47 37 32 K2 

TIOA2_2 124 100 84 J12 

TIOB2_0 

Base Timer ch.2 TIOB Pin 

84 69 59 J8 

TIOB2_1 26 - - - 

TIOB2_2 125 101 85 J11 

Base 
Timer 

3 

TIOA3_0 

Base Timer ch.3 TIOA Pin 

59 49 41 L4 

TIOA3_1 48 38 33 K3 

TIOA3_2 130 106 86 H9 

TIOB3_0 

Base Timer ch.3 TIOB Pin 

91 76 60 K9 

TIOB3_1 27 - - - 

TIOB3_2 131 107 87 H12 

Base 
Timer 

4 

TIOA4_0 

Base Timer ch.4 TIOA Pin 

60 50 42 M4 

TIOA4_1 49 39 34 K4 

TIOA4_2 132 108 88 H14 

TIOB4_0 

Base Timer ch.4 TIOB Pin 

92 77 61 P10 

TIOB4_1 28 - - - 

TIOB4_2 133 109 89 G14 

Base 
Timer 

5 

TIOA5_0 

Base Timer ch.5 TIOA Pin 

61 51 43 N4 

TIOA5_1 50 40 35 L1 

TIOA5_2 134 110 90 H13 

TIOB5_0 

Base Timer ch.5 TIOB Pin 

93 78 62 N10 

TIOB5_1 29 - - - 

TIOB5_2 135 111 91 H11 

Base 
Timer 

6 

TIOA6_0 

Base Timer ch.6 TIOA Pin 

179 147 117 D9 

TIOA6_1 85 70 - N8 

TIOA6_2 200 - - - 

TIOB6_0 

Base Timer ch.6 TIOB Pin 

178 146 116 B8 

TIOB6_1 86 71 - M8 

TIOB6_2 199 - - - 
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Module Pin name Function 

Pin No 

LQQ 
216 

LQP  
176 

LQS 
144 

LBE 
192 

Multi- 
function 
Timer 1 

DTTI1X_0 Input signal controlling wave form 
generator outputs RTO10 to RTO15 of 
Multi-function timer 1. 

70 55 47 L5 

DTTI1X_1 94 - - - 

FRCK1_0 16-bit free-run timer ch.1 external clock 
input pin 

71 56 48 M5 

FRCK1_1 78 63 - K5 

IC10_0 

16-bit input capture input pin of 
Multi-function timer 1. 
ICxx describes channel number. 

96 79 63 L10 

IC10_1 95 - - - 

IC11_0 97 80 64 K10 

IC11_1 101 - - - 

IC12_0 98 81 65 M10 

IC12_1 102 - - - 

IC13_0 99 82 66 N11 

IC13_1 103 - - - 

RTO10_0 
(PPG10_0) 

Wave form generator output pin of 
Multi-function timer 1. 
This pin operates as PPG10 when it is 
used in PPG1 output modes. 

56 46 38 N2 

RTO10_1 
(PPG10_1) 

85 70 - N8 

RTO11_0 
(PPG10_0) 

Wave form generator output pin of 
Multi-function timer 1. 
This pin operates as PPG10 when it is 
used in PPG1 output modes. 

57 47 39 N3 

RTO11_1 
(PPG10_1) 

86 71 - M8 

RTO12_0 
(PPG12_0) 

Wave form generator output pin of 
Multi-function timer 1. 
This pin operates as PPG12 when it is 
used in PPG1 output modes. 

58 48 40 M3 

RTO12_1 
(PPG12_1) 

87 72 - N9 

RTO13_0 
(PPG12_0) 

Wave form generator output pin of 
Multi-function timer 1. 
This pin operates as PPG12 when it is 
used in PPG1 output modes. 

59 49 41 L4 

RTO13_1 
(PPG12_1) 

88 73 - P9 

RTO14_0 
(PPG14_0) 

Wave form generator output pin of 
Multi-function timer 1. 
This pin operates as PPG14 when it is 
used in PPG1 output modes. 

60 50 42 M4 

RTO14_1 
(PPG14_1) 

89 74 - M9 

RTO15_0 
(PPG14_0) 

Wave form generator output pin of 
Multi-function timer 1. 
This pin operates as PPG14 when it is 
used in PPG1 output modes. 

61 51 43 N4 

RTO15_1 
(PPG14_1) 

90 75 - L9 
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Module Pin name Function 

Pin No 

LQQ 
216 

LQP  
176 

LQS 
144 

LBE 
192 

Multi- 
function 
Timer 2 

DTTI2X_0 Input signal controlling wave form 
generator outputs RTO20 to RTO25 of 
Multi-function timer 2. 

8 8 8 D3 

DTTI2X_1 202 - - - 

FRCK2_0 16-bit free-run timer ch.2 external clock 
input pin 

17 16 13 F3 

FRCK2_1 197 165 135 C6 

IC20_0 

16-bit input capture input pin of 
Multi-function timer 2. 
ICxx describes channel number. 

9 9 9 D4 

IC20_1 201 - - - 

IC21_0 14 13 10 E5 

IC21_1 200 - - - 

IC22_0 15 14 11 F1 

IC22_1 199 - - - 

IC23_0 16 15 12 F2 

IC23_1 198 166 136 D6 

RTO20_0 
(PPG20_0) 

Wave form generator output pin of 
Multi-function timer 2. 
This pin operates as PPG20 when it is 
used in PPG2 output modes. 

2 2 2 B2 

RTO20_1 
(PPG20_1) 

203 - - - 

RTO21_0 
(PPG20_0) 

Wave form generator output pin of 
Multi-function timer 2. 
This pin operates as PPG20 when it is 
used in PPG2 output modes. 

3 3 3 C2 

RTO21_1 
(PPG20_1) 

204 - - - 

RTO22_0 
(PPG22_0) 

Wave form generator output pin of 
Multi-function timer 2. 
This pin operates as PPG22 when it is 
used in PPG2 output modes. 

4 4 4 C3 

RTO22_1 
(PPG22_1) 

205 - - - 

RTO23_0 
(PPG22_0) 

Wave form generator output pin of 
Multi-function timer 2. 
This pin operates as PPG22 when it is 
used in PPG2 output modes. 

5 5 5 D5 

RTO23_1 
(PPG22_1) 

206 - - - 

RTO24_0 
(PPG24_0) 

Wave form generator output pin of 
Multi-function timer 2. 
This pin operates as PPG24 when it is 
used in PPG2 output modes. 

6 6 6 D2 

RTO24_1 
(PPG24_1) 

207 167 - E6 

RTO25_0 
(PPG24_0) 

Wave form generator output pin of 
Multi-function timer 2. 
This pin operates as PPG24 when it is 
used in PPG2 output modes. 

7 7 7 D1 

RTO25_1 
(PPG24_1) 

208 168 - B5 
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Module Pin name Function 

Pin No 

LQQ 
216 

LQP  
176 

LQS 
144 

LBE 
192 

Quadratur
e 

Position/ 
Revolution 

Counter 
0 

AIN0_0 

QPRC ch.0 AIN input pin 

56 46 38 N2 

AIN0_1 65 - - - 

AIN0_2 114 94 78 L11 

BIN0_0 

QPRC ch.0 BIN input pin 

57 47 39 N3 

BIN0_1 66 - - - 

BIN0_2 115 95 79 K13 

ZIN0_0 

QPRC ch.0 ZIN input pin 

58 48 40 M3 

ZIN0_1 67 - - - 

ZIN0_2 116 96 80 K12 

Quadratur
e 

Position/ 
Revolution 

Counter 
1 

AIN1_0 

QPRC ch.1 AIN input pin 

91 76 60 K9 

AIN1_1 94 - - - 

AIN1_2 123 99 83 J13 

BIN1_0 

QPRC ch.1 BIN input pin 

92 77 61 P10 

BIN1_1 95 - - - 

BIN1_2 124 100 84 J12 

ZIN1_0 

QPRC ch.1 ZIN input pin 

93 78 62 N10 

ZIN1_1 101 - - - 

ZIN1_2 125 101 85 J11 

Quadratur
e 

Position/ 
Revolution 

Counter 
2 

AIN2_0 

QPRC ch.2 AIN input pin 

2 2 2 B2 

AIN2_1 32 23 20 G5 

AIN2_2 120 - - - 

BIN2_0 

QPRC ch.2 BIN input pin 

3 3 3 C2 

BIN2_1 36 26 21 H2 

BIN2_2 121 - - - 

ZIN2_0 

QPRC ch.2 ZIN input pin 

4 4 4 C3 

ZIN2_1 37 27 22 J1 

ZIN2_2 122 - - - 

Quadratur
e 

Position/ 
Revolution 

Counter 
3 

AIN3_0 

QPRC ch.3 AIN input pin 

18 17 14 F4 

AIN3_1 45 35 30 J2 

AIN3_2 149 - - - 

BIN3_0 

QPRC ch.3 BIN input pin 

23 18 15 F5 

BIN3_1 46 36 31 K1 

BIN3_2 150 - - - 

ZIN3_0 

QPRC ch.3 ZIN input pin 

24 19 16 F6 

ZIN3_1 47 37 32 K2 

ZIN3_2 151 - - - 

Real-time 
clock 

RTCCO_0 0.5 seconds pulse output pin of Real-time 
clock 

211 171 139 C4 

RTCCO_1 33 - - - 

SUBOUT_0 
Sub clock output pin 

211 171 139 C4 

SUBOUT_1 33 - - - 
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Module Pin name Function 

Pin No 

LQQ 
216 

LQP  
176 

LQS 
144 

LBE 
192 

Low-Power 

Consumption 

Mode 

WKUP0 
Deep standby mode return signal input 
pin 0 

158 128 104 C13 

WKUP1 
Deep standby mode return signal input 
pin 1 

14 13 10 E5 

WKUP2 
Deep standby mode return signal input 
pin 2 

70 55 47 L5 

WKUP3 
Deep standby mode return signal input 
pin 3 

212 172 140 B3 

DAC 
DA0 D/A converter ch.0 analog output pin 100 83 67 M11 

DA1 D/A converter ch.1 analog output pin 99 82 66 N11 

VBAT 
VREGCTL On-board regulator control pin 76 61 53 N6 

VWAKEUP 
The return signal input pin from a 
hibernation state 

77 62 54 M6 

SD I/F 

S_CLK_0 
SD memory card interface 
SD memory card clock output pin 

38 28 23 H3 

S_CMD_0 
SD memory card interface 
SD memory card command output 

41 31 26 H6 

S_DATA1_0 

SD memory card interface 
SD memory card data bus 

36 26 21 H2 

S_DATA0_0 37 27 22 J1 

S_DATA3_0 42 32 27 J5 

S_DATA2_0 43 33 28 J4 

S_CD_0 
SD memory card interface 
SD memory card detection pin 

45 35 30 J2 

S_WP_0 
SD memory card interface 
SD memory card write protection 

44 34 29 J3 

I2S 

I2SMCLK0_0 I2S external clock pin 51 41 - L2 

I2SDO0_0 I2S serial transition data output pin 52 42 - L3 

I2SWS0_0 I2S frame synchronization signal pin 53 43 - M2 

I2SDI0_0 I2S serial received data input pin 34 24 - G6 

I2SCK0_0 I2S bit clock pin 35 25 - H4 

High-Speed 

Quad SPI 

Q_SCK_0 SPI clock output pin 173 143 - D10 

Q_IO0_0 

SPI data input/output pin 

172 142 - C10 

Q_IO1_0 171 141 - B10 

Q_IO2_0 170 140 - D11 

Q_IO3_0 169 139 - C11 

Q_CS0_0 

SPI chip select output pin 

174 144 - B9 

Q_CS1_0 175 - - - 

Q_CS2_0 176 - - - 
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Module Pin name Function 

Pin No 

LQQ 
216 

LQP  
176 

LQS 
144 

LBE 
192 

Clock 

X0 Main clock (oscillation) input pin 106 86 70 P12 

X1 Main clock (oscillation) I/O pin 107 87 71 P13 

X0A Sub clock (oscillation) input pin 73 58 50 P5 

X1A Sub clock (oscillation) I/O pin 74 59 51 P6 

CROUT_0 Built-in High-speed CR-osc clock output 
port 

157 127 103 D13 

CROUT_1 184 152 122 E8 

Analog 
Power 

AVCC 
A/D converter and D/A converter 
analog power supply pin 

110 90 74 M13 

AVRL 
A/D converter analog reference voltage 
input pin  

112 92 76 L13 

AVRH 
A/D converter analog reference voltage 
input pin 

113 93 77 L12 

VBAT 
Power 

VBAT 
VBAT power supply pin. 
Backup power supply (battery etc.) and 
system power supply. 

75 60 52 P8 

Analog 
GND 

AVSS 
A/D converter and D/A converter 
GND pin 

111 91 75 M12 

C Pin C Power supply stabilization capacity pin 62 52 44 P2 

 

Note: 

− While this device contains a Test Access Port (TAP) based on the IEEE 1149.1-2001 JTAG standard, it is not fully compliant 
to all requirements of that standard. This device may contain a 32-bit device ID that is the same as the 32-bit device ID in 
other devices with different functionality. The TAP pins may also be configurable for purposes other than access to the TAP 
controller. 
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S6E2C4 Series 

 

Notes on Power-on 

Turn power on/off in the following order or at the same time. The device operates normally after all power on.  

VBAT only Power-on is possible when VBAT and VCC turns Power-on and Hibernation control is setting and then VCC turns 

Power-off. About Hibernation control, see Chapter 7-2: VBAT Domain(B) in FM4 Family Peripheral Manual Main Part(002-04856). 

Turning on:  VBAT → VCC  

VCC → AVCC → AVRH 
Turning off:  AVRH → AVCC → VCC 

VCC → VBAT 

 

Serial Communication 

There is a possibility of receiving incorrect data as a result of noise or other issues introduced by the serial communication. Take 

care to design the printed circuit board to minimize noise. 

Consider the case of introducing error as a result of noise, perform error detection such as by applying a checksum of data at the 

end. If an error is detected, retransmit the data. 

Differences in Characteristics Within the Product Line 

The electric characteristics including power consumption, ESD, latch-up, noise, and oscillation differ among members of the 

product line because chip layout and memory structures are not the same; for example, different sizes, flash versus ROM, etc. If 

you are switching to a different product of the same series, please make sure to evaluate the electric characteristics. 

Pull-up Function of 5 V Tolerant I/O 

Please do not input the signal more than VCC voltage at the time of Pull-Up function use of 5 V tolerant I/O. 

Pin Doubled as Debug Function 

The pin doubled as TDO/TMS/TDI/TCK/TRSTX, SWO/SWDIO/SWCLK should be used as output only. Do not use as input. 
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Memory Map (2) during Dual Flash Mode 

 

 

 

S6E2C4AH/J/L S6E2C49H/J/L S6E2C48H/J/L

0x2020_0000 0x2020_0000 0x2020_0000

0x2004_8000 0x2004_8000 0x2004_8000

0x2004_0000 0x2004_0000 0x2004_0000

0x2003_8000 0x2003_8000 0x2003_8000

0x2000_0000 0x2000_0000 0x2000_0000

0x1FFF_0000

0x1FFE_0000

0x1FFD_0000

0x0041_0000 0x0041_0000 0x0041_0000

0x0040_8000 0x0040_8000 0x0040_8000

0x0040_6000 SA3(#0) (8KB) 0x0040_6000 SA3(#0) (8KB) 0x0040_6000 SA3(#0) (8KB)

0x0040_4000 General purpose 0x0040_4000 General purpose 0x0040_4000 General purpose

0x0040_2000 CR trimming 0x0040_2000 CR trimming 0x0040_2000 CR trimming

0x0040_0000 Security 0x0040_0000 Security 0x0040_0000 Security

0x0020_0000

0x0018_0000

SA9-15(#1) (64KBx7)

SA8(#1) (32KB) SA8(#1) (32KB)

0x0010_0000 SA4-7(#1) (8KBx4) 0x0010_0000 SA4-7(#1) (8KBx4) 0x0010_0000

SA8(#0) (32KB) SA8(#0) (32KB) SA8(#0) (32KB)

0x0000_0000 SA4-7(#0) (8KBx4) 0x0000_0000 SA4-7(#0) (8KBx4) 0x0000_0000 SA4-7(#0) (8KBx4)

Reserved Reserved Reserved

SRAM2

32 Kbytes

SRAM2

32 Kbytes

SRAM2

32 Kbytes

SRAM1

32 Kbytes

SRAM1

32 Kbytes

SRAM1

32 Kbytes

Reserved Reserved Reserved

SRAM0

192 Kbytes

SRAM0

128 Kbytes

SRAM0

64 Kbytes

Reserved
Reserved

Reserved

SA0-3(#1) (8KBx4)
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0
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SA0-3(#1) (8KBx4)
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SA0-3(#1) (8KBx4)
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Reserved

Reserved

SA9-23(#1) (64KBx15)
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h

2
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SA9-23(#0) (64KBx15) SA9-23(#0) (64KBx15) SA9-23(#0) (64KBx15)
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P
in

 S
ta

tu
s

 T
y
p

e
 

Function 
Group 

Power-On 
Reset or 

Low- 
Voltage 

Detection 
State 

INITX 
Input 
State 

Device 
Internal  
Reset 
State 

Run mode 
or Sleep 

mode 
State 

Timer mode, 
RTC mode, or 

Stop mode State 

Deep Standby RTC  
mode or Deep Standby 

Stop mode State 

Return 
From Deep  

Standby  
Mode State 

Power  
Supply 

Unstable 

Power Supply 
Stable 

Power  
Supply  
Stable 

Power Supply 
Stable 

Power Supply 
Stable 

Power  
Supply  
Stable 

‐ INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1 
‐ ‐ ‐ ‐ SPL=0 SPL=1 SPL=0 SPL=1 - 

Q 

WKUP 
enabled 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

WKUP 
input 

enabled 

Hi-Z/ 
WKUP 
input 

enabled 

WKUP 
input 

enabled 

External 
interrupt 
enable 

selected GPIO 
selected, 
internal 

input fixed 
at 0 

Hi-Z/internal 
input fixed 

at 0 

GPIO 
selected 

Resource 
other than 

above 
selected 

Hi-Z 
Hi-Z/ 
input 

enabled 

Hi-Z/ 
input 

enabled 

Hi-Z/internal 
input fixed 

at 0 

GPIO 
selected 

           

*1: Oscillation is stopped at Sub Timer mode, sub CR Timer mode, RTC mode, Stop mode, Deep Standby RTC mode, and Deep 

Standby Stop mode. 

*2: Maintain previous state at Timer mode. GPIO selected internal input fixed at 0 at RTC mode, Stop mode. 

*3: Maintain previous state at Timer mode. Hi-Z/internal input fixed at 0 at RTC mode, Stop mode. 

*4: It shows the case selected by EPFR14.E_SPLC register. 
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List of VBAT Domain Pin Status 

V
B

A
T

 P
in

 S
ta

tu
s

 T
y

p
e
 

Function 
Group 

Power- 
on 

reset*1 

INITX 
Input 
State 

Device 
Internal 
Reset 
State 

Run 
mode 

or 
Sleep 
mode 
State 

Timer mode,  
RTC mode, or  

Stop mode State 

Deep Standby  
RTC mode or Deep 

Standby Stop 
mode State 

Return 
From  
Deep 

Standby 
Mode 
State 

VBAT 
RTC 

Mode 
State 

Return 
From  
VBAT 
RTC 

Mode 
State 

Power 
Supply 
Unstabl

e 

Power Supply 
Stable 

Power 
Supply 
Stable 

Power Supply 
Stable 

Power Supply 
Stable 

Power 
Supply 
Stable 

Power 
Supply 
Stable 

Power 
Supply 
Stable 

‐ INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1 - - 

‐ ‐ ‐ ‐ SPL=0 SPL=1 SPL=0 SPL=1 - - - 

S 

GPIO 
selected 

Setting 
disabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous  

state 

Maintain 
previous  

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Setting  
prohibition 

- 

Sub 
crystal 

oscillator 
input pin/ 
external 

sub clock 
input 

selected 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Maintain 
previous  

state 

Maintain 
previous 

state 

T 

GPIO 
selected 

Setting 
disabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Setting 
prohibition 

- 

External 
sub clock 

input 
selected 

Setting 
disabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous  

state 

Maintain 
previous 

state 

Sub 
crystal 

oscillator 
output 

pin 

Hi-Z/ 
internal 

input 
fixed at 

0/ 
or input 
enable 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state/ 
When 

oscillation 
stops, 
Hi-Z*2 

Maintain 
previous 

state/ 
When 

oscillation 
stops, 
Hi-Z*2 

Maintain 
previous 

state/ 
When 

oscillation 
stops, 
Hi-Z*2 

Maintain 
previous 

state/ 
When 

oscillation 
stops, 
Hi-Z*2 

Maintain 
previous 

state 

Maintain 
previous  

state 

Maintain 
previous 

state 

U 

Resource 
selected 

Hi-Z 
Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state GPIO 
selected 

*1: When VBAT and VCC power on. 

*2: When the SOSCNTL bit in the WTOSCCNT register is 0, the sub crystal oscillator output pin is maintained in the previous state. 

When the SOSCNTL bit in the WTOSCCNT register is 1, oscillation is stopped at Stop mode and Deep Standby Stop mode 
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Table 12-2 Typical and Maximum Current Consumption in Normal Operation (PLL), Code with Data Accessing Running 
from Flash Memory (Flash Accelerator Mode and Trace Buffer Function Disabled) 

Parameter Symbol 
Pin 

Name 
Conditions Frequency*4 

Value 
Unit Remarks 

Typ*1 Max*2 

Power 
supply 
current 

ICC VCC 

Normal  
operation 

*7,*8 
(PLL) 

*5 

200 MHz 128 236 mA 

*3 

When all peripheral 
clocks are on 

192 MHz 123 230 mA 

180 MHz 116 221 mA 

*6 

160 MHz 102 205 mA 

144 MHz 93 193 mA 

120 MHz 79 175 mA 

100 MHz 67 161 mA 

80 MHz 54 145 mA 

60 MHz 42 130 mA 

40 MHz 30 115 mA 

20 MHz 17 99 mA 

8 MHz 9.2 90.0 mA 

4 MHz 6.7 86.9 mA 

*5  

200 MHz 74 170 mA 

*3 

When all peripheral 
clocks are off 

192 MHz 71 167 mA 

180 MHz 67 162 mA 

*6 

160 MHz 59 152 mA 

144 MHz 53 145 mA 

120 MHz 45 135 mA 

100 MHz 39 127 mA 

80 MHz 32 118 mA 

60 MHz 25 110 mA 

40 MHz 18 101 mA 

20 MHz 11 92 mA 

8 MHz 6.5 86.8 mA 

4 MHz 5.1 85.0 mA 

*1: TA = +25°C, VCC = 3.3 V 

*2: TJ = +125°C, VCC = 5.5 V 

*3: When all ports are fixed 

*4: Frequency is a value of HCLK when PCLK0 = PCLK1 = PCLK2 = HCLK 

*5: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 11, FBFCR.BE = 0) 

*6: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 0) 

*7: With data access to a MainFlash memory. 

*8: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit) 
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Table 12-8 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode 

Parameter Symbol 
Pin 

Name 
Conditions Frequency 

Value 
Unit Remarks 

Typ*1 Max*2 

Power 
supply 
current 

ICCH 

VCC 

Stop mode - 

0.56 3.01 mA 
*3, *4 
TA = +25°C 

- 27.03 mA 
*3, *4 
TA = +85°C 

- 39.92 mA 
*3, *4 
TA = +105°C 

ICCT 

Timer mode*5 

(main oscillation) 
4 MHz 

1.40 3.85 mA 
*3, *4 
TA = +25°C 

- 27.87 mA 
*3, *4 
TA = +85°C 

- 40.76 mA 
*3, *4 
TA = +105°C 

Timer mode 
(built-in 

High-speed CR) 
4 MHz 

0.95 3.40 mA 
*3, *4 
TA = +25°C 

- 27.42 mA 
*3, *4 
TA = +85°C 

- 40.31 mA 
*3, *4 
TA = +105°C 

Timer mode*6 

(sub oscillation) 
32 kHz 

0.57 3.02 mA 
*3, *4 
TA = +25°C 

- 27.04 mA 
*3, *4 
TA = +85°C 

- 39.93 mA 
*3, *4 
TA = +105°C 

Timer mode 
(built-in 

low-speed CR) 
100 kHz 

0.58 3.03 mA 
*3, *4 
TA = +25°C 

- 27.05 mA 
*3, *4 
TA = +85°C 

- 39.94 mA 
*3, *4 
TA = +105°C 

ICCR 
RTC mode*6 

(sub oscillation) 
32 kHz 

0.57 3.02 mA 
*3, *4 
TA = +25°C 

- 27.04 mA 
*3, *4 
TA = +85°C 

- 39.93 mA 
*3, *4 
TA = +105°C 

*1: VCC = 3.3V 

*2: VCC = 5.5V 

*3: When all ports are fixed 

*4: When LVD is off 

*5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit) 

*6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit) 
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High-Speed Synchronous Serial (SPI = 1, SCINV = 0) 

(VCC = 2.7V to 5.5V, VSS = 0V) 

Parameter Symbol 
Pin 

Name 
Conditions 

VCC < 4.5 V VCC ≥ 4.5 V 
Unit 

Min Max Min Max 

Serial clock cycle time tSCYC SCKx 

Internal shift 
clock 

operation 

4tCYCP - 4tCYCP - ns 

SCK↑→SOT delay time tSHOVI 
SCKx, 
SOTx 

- 10 + 10 - 10 + 10 ns 

SIN→SCK↓ setup time tIVSLI 
SCKx, 
SINx 

14 
- 12.5 - ns 

12.5* 

SCK↓→SIN hold time tSLIXI 
SCKx, 
SINx 

5 - 5 - ns 

SOT→SCK↓ delay time tSOVLI 
SCKx, 
SOTx 

2tCYCP - 10 - 2tCYCP - 10 - ns 

Serial clock L pulse width tSLSH SCKx 

External shift 
clock 

operation 

2tCYCP - 5 - 2tCYCP - 5 - ns 

Serial clock H pulse width tSHSL SCKx tCYCP + 10 - tCYCP + 10 - ns 

SCK↑→SOT delay time tSHOVE 
SCKx, 
SOTx 

- 15 - 15 ns 

SIN→SCK↓ setup time tIVSLE 
SCKx, 
SINx 

5 - 5 - ns 

SCK↓→SIN hold time tSLIXE 
SCKx, 
SINx 

5 - 5 - ns 

SCK fall time tF SCKx - 5 - 5 ns 

SCK rise time tR SCKx - 5 - 5 ns 

 

 

 

 

 

 

Notes:

− The above characteristics apply to CLK synchronous mode. 

− tCYCP indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function 
serial is connected, see 8. Block Diagram in this data sheet. 

− These characteristics only guarantee the following pins: 

No chip select: SIN4_0, SOT4_0, SCK4_0 

Chip select: SIN6_0, SOT6_0, SCK6_0, SCS60_0, SCS61_0, SCS62_0, SCS63_0 

− When the external load capacitance CL = 30 pF. (for *, when CL = 10 pF) 
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12.4.15 I2C Timing 

Standard-mode, Fast-mode 

(VCC = 2.7V to 5.5V, VSS = 0V) 

 Parameter Symbol Conditions 
Standard-mode Fast-mode  

Unit Remarks 
Min Max Min Max 

SCL clock frequency fSCL 

CL = 30 pF,  

R = (Vp/IOL)*1 

0 100 0 400 kHz  

(Repeated) START condition 
hold time 
SDA ↓ → SCL ↓ 

tHDSTA 4.0 - 0.6 - μs  

SCL clock L width tLOW 4.7 - 1.3 - μs  

SCL clock H width tHIGH 4.0 - 0.6 - μs  

(Repeated) START condition 
setup time 
SCL ↑ → SDA ↓ 

tSUSTA 4.7 - 0.6 - μs  

Data hold time 
SCL ↓ → SDA ↓ ↑ 

tHDDAT 0 3.45*2 0 0.9*3 μs  

Data setup time 
SDA ↓ ↑ → SCL ↑ 

tSUDAT 250 - 100 - ns  

Stop condition setup time  
SCL ↑ → SDA ↑ 

tSUSTO 4.0 - 0.6 - μs  

Bus free time between 
"Stop condition" and 
"START condition" 

tBUF 4.7 - 1.3 - μs  

Noise filter tSP 

2 MHz ≤ 

tCYCP＜40 MHz 
2 tCYCP

*4 - 2 tCYCP
*4 - ns 

*5 

40 MHz ≤ 

tCYCP ＜60 MHz 
4 tCYCP

*4 - 4 tCYCP
*4 - ns 

60 MHz ≤ 

tCYCP ＜80 MHz 
6 tCYCP

*4 - 6 tCYCP
*4 - ns 

80 MHz ≤ 
tCYCP ≤100 MHz 

8 tCYCP
*4 - 8 tCYCP

*4 - ns 

*1: R and CL represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. Vp indicates the power 

supply voltage of the pull-up resistance and IOL indicates VOL guaranteed current. 

*2: The maximum tHDDT must not extend beyond the low period (tLOW) of the device’s SCL signal. 

*3: Fast-mode I2C bus device can be used on a Standard-mode I2C bus system as long as the device satisfies the requirement of 

"tSUDAT ≥ 250 ns.” 

*4: tCYCP is the APB bus clock cycle time. For more information about the APB bus number to which the I2C is connected, see 

"8.Block Diagram" in this data sheet. 

When using Standard-mode, the peripheral bus clock must be set more than 2 MHz. 

When using Fast-mode, the peripheral bus clock must be set more than 8 MHz. 

*5: The noise filter time can be changed by register settings. Change the number of the noise filter steps according to the APB bus 

clock frequency. 
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12.5 12-bit A/D Converter 

Electrical Characteristics for the A/D Converter 

(VCC = AVCC = 2.7V to 5.5V, VSS = AVSS = AVRL = 0V) 

Parameter Symbol 
Pin 

Name 

Value 
Unit Remarks 

Min Typ Max 

Resolution - - - - 12 bit  

Integral nonlinearity - - - 4.5  - + 4.5 LSB 

AVRH = 2.7 V to 5.5 V 

Differential nonlinearity - - - 2.5  - + 2.5 LSB 

Zero transition voltage VZT ANxx - 15 - + 15 mV 

Full-scale transition 
voltage 

VFST ANxx 
AVRH – 15 - AVRH + 15 mV 

AVCC - 15 - AVCC + 15 mV 

Conversion time - - 0.5*1 - - μs AVCC ≥ 4.5 V  

Sampling time *2 tS - 
0.15 - 

10 μs 
AVCC ≥ 4.5 V  

0.3 - AVCC < 4.5 V 

Compare clock cycle*3 tCCK - 
25 - 1000 

ns 
AVCC ≥ 4.5 V 

50 - 1000 AVCC < 4.5 V 

State transition time to 
operation permission 

tSTT - - - 1.0 μs  

Power supply current 
(analog + digital) 

- AVCC 
- 0.69 0.92 mA A/D 1 unit operation 

- 1.3 22 μA When A/D stop 

Reference power 
supply current (AVRH) 

- AVRH 
- 1.1 1.97 mA 

A/D 1 unit operation 
AVRH = 5.5 V 

- 0.3 6.3 μA When A/D stop 

Analog input capacity CAIN - - - 12.05 pF  

Analog input resistance RAIN - - - 
1.2 

kΩ 
AVCC ≥ 4.5 V  

1.8 AVCC < 4.5 V 

Interchannel disparity - - - - 4 LSB  

Analog port input leak 
current 

- ANxx - - 5 μA  

Analog input voltage - ANxx 
AVSS - AVRH V  

AVSS - AVCC V  

Reference voltage 
- AVRH 

4.5 - AVCC 
V 

Tcck ＜ 50 ns 

2.7 - AVCC Tcck ≥ 50 ns 

- AVRL AVSS - AVSS V  

*1: The conversion time is the value of sampling time (tS) + compare time (tC).  

The condition of the minimum conversion time is when the value of tS = 150 ns and Tc = 350 ns (AVCC ≥ 4.5V). Ensure that it 

satisfies the value of sampling time (tS) and compare clock cycle (tCCK). For setting of sampling time and compare clock cycle, 

see Chapter 1-1: A/D Converter in FM4 Family Peripheral Manual Analog Macro Part (002-04860). The register setting of the 

A/D converter is reflected by the APB bus clock timing. For more information about the APB bus number to which the A/D 

converter is connected, see 8. Block Diagram in this data sheet. 

The sampling and compare clock are set at base clock (HCLK). 

*2: A necessary sampling time changes by external impedance. Ensure that it sets the sampling time to satisfy (Equation 1). 

*3: The compare time (tC) is the value of (Equation 2). 

*4: The register setting of the A/D converter is reflected by the timing of the APB bus clock. The sampling clock and compare clock 

are set in the base clock (HCLK). For more information about the APB bus number to which the A/D converter is connected, 

see "8. Block Diagram" in this data sheet. 
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