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Welcome to E-XFL.COM

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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Core Size 32-Bit Single-Core

Speed 180MHz

Connectivity CANbus, CSIO, EBI/EMI, Ethernet, I²C, LINbus, SD, SmartCard, SPI, UART/USART, USB

Peripherals DMA, I²S, LVD, POR, PWM, WDT

Number of I/O 153

Program Memory Size 512KB (512K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 128K x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 5.5V

Data Converters A/D 32x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 176-LQFP

Supplier Device Package 176-LQFP (24x24)
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Pin Number 
Pin Name 

I/O 
Circuit 
Type 

Pin State 
Type 

LQFP-176 LQFP-144 

18 15 

PAD 

N I 

SCK3_0 

(SCL3_0) 

TIOB9_0 

MADATA13_0 

19 16 

PAE 

N I 

ADTG_0 

SOT3_0 

(SDA3_0) 

TIOB10_0 

MADATA14_0 

20 17 

PAF 

I K 

SIN3_0 

TIOB11_0 

INT16_0 

MADATA15_0 

21 18 

P08 

E K 
TIOB12_0 

INT17_0 

MDQM0_0 

22 19 

P09 

E K TIOB13_0 

INT18_0 

MDQM1_0 

23 20 

P0A 

L I ADTG_1 

MCLKOUT_0 

24 - 

P30 

E K 

MI2SWS1_1 

RX0_1 

TIOB11_2 

INT01_2 

25 - 

P31 

E I 
MI2SMCK1_1 

TX0_1 

TIOA12_2 

26 21 

P32 

L K INT19_0 

S_DATA1_0 

27 22 

P33 

L I FRCK0_0 

S_DATA0_0 
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Module Pin Name Function 
Pin Number 

LQFP 176 LQFP 144 

Multi- 
Function 

Serial  
7 

SIN7_0 Multi-function serial interface ch 7 input 
pin 

13 10 

SIN7_1 46 38 

SOT7_0 
(SDA7_0) 

Multi-function serial interface ch 7 output 
pin 
This pin operates as SOT7 when it is 
used in a UART/CSIO/LIN (operation 
modes 0 to 3) and as SDA7 when it is 
used in an I2C (operation mode 4). 

14 11 

SOT7_1 
(SDA7_1) 

47 39 

SCK7_0 
(SCL7_0) 

Multi-function serial interface ch 7  
clock I/O pin 
This pin operates as SCK7 when it is 
used in a CSIO (operation mode 2) and 
as SCL7 when it is used in an I2C 
(operation mode 4). 

15 12 

SCK7_1 
(SCL7_1) 

48 40 

SCS70_0 Multi-function serial interface ch 7 chip 
select 0 input/output pin 

16 13 

SCS70_1 49 41 

SCS71_0 Multi-function serial interface ch 7 chip 
select 1 input/output pin 

17 14 

SCS71_1 50 42 

SCS72_0 Multi-function serial interface ch 7 chip 
select 2 input/output pin 

10 - 

SCS72_1 51 43 

SCS73_0 Multi-function serial interface ch 7 chip 
select 3 input/output pin 

11 - 

SCS73_1 58 - 

Multi- 
Function 

Serial  
8 

SIN8_0 Multi-function serial interface ch 8 input 
pin 

70 60 

SIN8_1 111 - 

SOT8_0 
(SDA8_0) 

Multi-function serial interface ch 8 output 
pin 
This pin operates as SOT8 when it is 
used in a UART/CSIO/LIN (operation 
modes 0 to 3) and as SDA8 when it is 
used in an I2C (operation mode 4). 

71 61 

SOT8_1 
(SDA8_1) 

112 - 

SCK8_0 
(SCL8_0) 

Multi-function serial interface ch 8 clock 
I/O pin 
This pin operates as SCK8 when it is 
used in a CSIO (operation mode 2) and 
as SCL8 when it is used in an I2C 
(operation mode 4). 

72 62 

SCK8_1 
(SCL8_1) 

113 - 

Multi- 
Function 

Serial  
9 

SIN9_0 Multi-function serial interface ch 9 input 
pin 

68 58 

SIN9_1 97 81 

SOT9_0 
(SDA9_0) 

Multi-function serial interface ch 9 output 
pin 
This pin operates as SOT9 when it is 
used in a UART/CSIO/LIN (operation 
modes 0 to 3) and as SDA9 when it is 
used in an I2C (operation mode 4). 

67 57 

SOT9_1 
(SDA9_1) 

98 82 

SCK9_0 
(SCL9_0) 

Multi-function serial interface ch 9 clock 
I/O pin 
This pin operates as SCK9 when it is 
used in a CSIO (operation mode 2) and 
as SCL9 when it is used in an I2C 
(operation mode 4). 

66 56 

SCK9_1 
(SCL9_1) 

99 83 
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S6E2G Series 

Module Pin Name Function 
Pin Number 

LQFP 176 LQFP 144 

Quadrature 
Position/ 

Revolution 
Counter 

0 

AIN0_0 

QPRC ch 0 AIN input pin 

46 38 

AIN0_1 75 65 

AIN0_2 103 - 

BIN0_0 

QPRC ch 0 BIN input pin 

47 39 

BIN0_1 76 66 

BIN0_2 104 - 

ZIN0_0 

QPRC ch 0 ZIN input pin 

48 40 

ZIN0_1 77 67 

ZIN0_2 105 - 

Quadrature 
Position/ 

Revolution 
Counter 

1 

AIN1_0 

QPRC ch 1 AIN input pin 

35 30 

AIN1_1 14 11 

AIN1_2 111 - 

BIN1_0 

QPRC ch 1 BIN input pin 

36 31 

BIN1_1 15 12 

BIN1_2 112 - 

ZIN1_0 

QPRC ch 1 ZIN input pin 

37 32 

ZIN1_1 16 13 

ZIN1_2 113 - 

Real-time 
clock 

RTCCO_0 0.5 seconds pulse output pin of 
real-time clock 

171 139 

RTCCO_1 9 9 

SUBOUT_0 
Sub-clock output pin 

171 139 

SUBOUT_1 9 9 

USB0 

UDM0 USB ch 0 device/host D – pin 174 142 

UDP0 USB ch 0 device/host D + pin 175 143 

UHCONX0 USB ch 0 external pull-up control pin 171 139 

USB1 

UDM1 USB ch 1 device/host D – pin 130 106 

UDP1 USB ch 1 device/host D + pin 131 107 

UHCONX1 USB ch 1 external pull-up control pin 125 101 

Low power 
consump- 

tion 
mode 

WKUP0 
Deep standby mode return signal input 
pin 0 

128 104 

WKUP1 
Deep standby mode return signal input 
pin 1 

13 10 

WKUP2 
Deep standby mode return signal input 
pin 2 

66 56 

WKUP3 
Deep standby mode return signal input 
pin 3 

172 140 
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Memory Map (2) 

 

*: See S6E2GM/GK/GH/G3/G2 Series Flash Programming Manual to confirm the detail of flash Memory. 
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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 - 

J 

Analog output 

selected 

 

Hi-Z 

 

Hi-Z/ 

input 

enabled 

 

Hi-Z/ 

input 

enabled 

Maintain 

previous 

state 

*2 *3 

GPIO 

selected, 

internal input 

fixed 

at 0 

Hi-Z/internal 

input fixed 

at 0 

GPIO 

selected 

External 

interrupt 

enable 

selected 

Maintain 

previous 

state 

Maintain 

previous 

state 

Resource 

other than 

above 

selected 

Hi-Z/internal 

input fixed 

at 0 
GPIO 

selected 

K 

External 

interrupt 

enable 

selected 

Setting 

disabled 

Setting 

disabled 

Setting 

disabled 

Maintain 

previous 

state 

Maintain 

previous 

state 

Maintain 

previous 

state 
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 

L 

Analog input 

selected 
Hi-Z 

Hi-Z/ 

internal 

input 

fixed at 

0/ 

analog 

input 

enabled 

Hi-Z/ 

internal 

input 

fixed at 

0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Resource 

other than 

above 

selected 
Setting 

disabled 

Setting 

disabled 

Setting 

disabled 

Maintain 

previous 

state 

Maintain 

previous 

state 

Hi-Z/internal 

input fixed 

at 0 

GPIO 

selected, 

internal input 

fixed 

at 0 

Hi-Z/internal 

input fixed 

at 0 

GPIO 

selected 

GPIO 

selected 
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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 - 

M 

Analog input 

selected 
Hi-Z 

Hi-Z/ 

internal 

input 

fixed  

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal 

input 

fixed  

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

External 

interrupt 

enable 

selected 

Setting 

disabled 

Setting 

disabled 

Setting 

disabled 

Maintain 

previous 

state 

Maintain 

previous 

state 

Maintain 

previous state 

GPIO 

selected, 

internal input 

fixed 

at 0 

Hi-Z/internal 

input fixed 

at 0 

GPIO 

selected 

Resource 

other than 

above 

selected 

Hi-Z/internal 

input fixed 

at 0 
GPIO 

selected 

N 

Analog input 

selected 
Hi-Z 

Hi-Z/ 

internal 

input 

fixed  

at0/ 

analog 

input 

enabled 

Hi-Z/ 

internal 

input 

fixed  

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Trace 

selected 

Setting 

disabled 

Setting 

disabled 

Setting 

disabled 

Maintain 

previous 

state 

Maintain 

previous 

state 

Trace  

output 

GPIO 

selected, 

internal input 

fixed 

at 0 

Hi-Z/internal 

input fixed 

at 0 

GPIO 

selected 

Resource 

other than 

above 

selected 

Hi-Z/internal 

input fixed 

at 0 
GPIO 

selected 
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P
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ta
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s
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y
p
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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 - 

O 

Analog input 

selected 
Hi-Z 

Hi-Z/ 

internal 

input 

fixed  

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal 

input 

fixed  

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Trace 

selected 

Setting 

disabled 

Setting 

disabled 

Setting 

disabled 

Maintain 

previous 

state 

Maintain 

previous 

state 

Trace  

output 

GPIO 

selected, 

internal input 

fixed 

at 0 

Hi-Z/internal 

input fixed 

at 0 

GPIO 

selected 

External 

interrupt 

enable 

selected 

Maintain 

previous state 

Resource 

other than 

above 

selected 

Hi-Z/internal 

input fixed 

at 0 

GPIO 

selected 

P 

Analog input 

selected 
Hi-Z 

Hi-Z/ 

internal 

input 

fixed at 

0/ 

analog 

input 

enabled 

Hi-Z/ 

internal 

input 

fixed at 

0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input enabled 

Hi-Z/ 

internal input 

fixed 

at 0/ 

analog 

input 

enabled 

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 

GPIO 

selected 

Resource 

other than 

above 

selected 
Hi-Z/internal 

input fixed 

at 0 

GPIO 

selected, 

internal input 

fixed 

at 0 

Hi-Z/internal 

input fixed 

at 0 
GPIO 

selected 
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12.3.2 Pin Characteristics 

(VCC = USBVCC0 = USBVCC1 = ETHVCC = AVCC = 2.7V to 5.5V, VSS = AVSS = 0V) 

Parameter Symbol Pin Name Conditions 
Value 

Unit Remarks 
Min Typ Max 

H level input 
voltage 

(hysteresis 
input) 

VIHS 

CMOS hysteresis input pin, 
MD0, MD1 

- 
VCC×0.8 - VCC + 0.3 V 

 
ETHVCC×0.8 - ETHVCC + 0.3 V 

MADATAxx 
VCC > 3.0 V, 

VCC ≤ 3.6 V, 
2.4 - VCC + 0.3 V 

At External 

Bus 

5V tolerant input pin - VCC×0.8 - VSS + 5.5 V  

Input pin doubled as I2C Fm+ - VCC×0.7 - VSS + 5.5 V  

TTL Schmitt input pin - 2.0 - ETHVCC+0.3 V  

L level input 
voltage 

(hysteresis 
input) 

VILS 

CMOS hysteresis input pin, 
MD0, MD1 

- 
VSS - 0.3 - VCC×0.2 V 

 
VSS - 0.3 - ETHVCC×0.2 V 

5V tolerant input pin - VSS - 0.3 - VCC×0.2 V  

Input pin doubled as I2C Fm+ - VSS - VCC×0.3 V  

TTL Schmitt input pin - VSS - 0.3 - 0.8 V  

H level output 
voltage 

VOH 

4 mA type 

VCC ≥ 4.5 V, 
IOH = - 4 mA 

VCC - 0.5 - VCC V  
VCC < 4.5 V, 
IOH = - 2 mA 

ETHVCC ≥ 4.5 V, 

IOH = - 4 mA 
VCC - 0.5 - ETHVCC V  

ETHVCC < 4.5 V, 

IOH = - 2 mA 

8 mA type 

VCC ≥ 4.5 V, 
IOH = - 8 mA 

VCC - 0.5 - VCC V  
VCC < 4.5 V, 
IOH = - 4 mA 

ETHVCC ≥ 4.5 V, 

IOH = - 8 mA 
ETHVCC - 0.5 - ETHVCC V  

ETHVCC < 4.5 V, 

IOH = - 4 mA 

12 mA type 

VCC ≥ 4.5 V, 

IOH = - 12 mA 
VCC - 0.5 - VCC V  

VCC < 4.5 V, 

IOH = - 8 mA 

The pin 
doubled as USB I/O 

USBVCC ≥ 4.5 V, 

IOH = - 20.5 mA 
USBVCC - 0.4 - USBVCC V *1 

USBVCC < 4.5 V, 

IOH = - 13.0 mA 

The pin doubled as I2C Fm+ 

VCC ≥ 4.5 V, 

IOH = - 4 mA 
VCC - 0.5 - VCC V At GPIO 

VCC < 4.5V, 

IOH = - 3 mA 
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Parameter Symbol Pin Name Conditions 
Value 

Unit Remarks 

Min Typ Max 

L level output 
voltage 

VOL 

4 mA type 

VCC ≥ 4.5 V, 

IOL = 4 mA 
VSS - 0.4 V  

VCC < 4.5 V, 

IOL = 2 mA 

ETHVCC ≥ 4.5 V, 

IOL = 4 mA 
VSS - 0.4 V  

RTHVCC < 4.5 V, 

IOL = 2 mA 

8 mA type 

VCC ≥ 4.5 V, 

IOL = 8 mA 
VSS - 0.4 V  

VCC < 4.5 V, 

IOL = 4 mA 

ETHVCC ≥ 4.5 V, 

IOL = 8 mA 
VSS - 0.4 V  

RTHVCC < 4.5 V, 

IOL = 4 mA 

12 mA type 

VCC ≥ 4.5 V, 

IOL = 12 mA 
VSS - 0.4 V  

VCC < 4.5 V, 

IOL = 8 mA 

The pin doubled 
as USB I/O 

USBVCC ≥ 4.5 V, 

IOL = 18.5 mA 
VSS - 0.4 V *1 

USBVCC < 4.5 V, 

IOL = 10.5 mA 

The pin doubled 
as I2C Fm+ 

VCC ≥ 4.5 V, 

IOL = 4 mA 

VSS - 0.4 V 

At GPIO 
VCC < 4.5 V, 

IOL = 3 mA 

VCC ≤ 4.5 V, 

IOL = 20 mA 

At I2C  
Fm+ 

Input leak 
current 

IIL - - - 5 - + 5 μA  

Pull-up 
resistor value 

RPU Pull-up pin 
VCC ≥ 4.5 V 25 50 100 

kΩ  
VCC < 4.5 V 30 80 200 

Input 
capacitance 

CIN 

Other than 
VCC, 

USBVCC0, 
USBVCC1, 
ETHVCC, 

VSS, 
AVCC, AVSS, 

AVRH 

- - 5 15 pF  

1: USBVCC0 and USBVCC1 are described as USBVCC. 
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12.4.12 CSIO (SPI) Timing 

Synchronous Serial (SPI = 0, 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 

Baud rate - - - - 8 - 8 Mbps 

Serial clock cycle time tSCYC SCKx 

Internal shift 
clock operation 

4tCYCP - 4tCYCP - ns 

SCK↓→SOT delay time tSLOVI 
SCKx, 
SOTx 

- 30 + 30 - 20 + 20 ns 

SIN→SCK↑ 
setup time 

tIVSHI 
SCKx, 
SINx 

50 - 30 - ns 

SCK↑→SIN hold time tSHIXI 
SCKx, 
SINx 

0 - 0 - ns 

Serial clock L pulse width tSLSH SCKx 

External shift 
clock 

operation 

2tCYCP - 10 - 2tCYCP - 10 - ns 

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

SCK↓→SOT delay time tSLOVE 
SCKx, 
SOTx 

- 50 - 30 ns 

SIN→SCK↑ 
setup time 

tIVSHE 
SCKx, 
SINx 

10 - 10 - ns 

SCK↑→SIN hold time tSHIXE 
SCKx, 
SINx 

20 - 20 - 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 1. S6E2G Series Block Diagram in this data sheet. 

− These characteristics only guarantee the same relocate port number; for example, the combination of SCLKx_0 and 
SOTx_1 is not guaranteed. 

− When the external load capacitance CL = 30 pF. 
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MS bit = 0 

 

 

 

 
MS bit = 1 

 

 

  

tSCYC

VOH VOH

VOH

VOL

VOL

VIH

VIL

VIH

VIL
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tIVSLI tSLIXI

t SHSL t SLSH 

V IH 

tF tR 

V IH 

V OH 

V IL V IL V IL 

V OL 

V IH 
V IL 

V IH 
V IL 

t SHOVE 

t IVSLE t SLIXE 

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 
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When Using Synchronous Serial Chip Select (SCINV = 0, CSLVL = 0) 

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

Parameter Symbol Conditions 
VCC < 4.5 V VCC ≥ 4.5 V 

Unit 
Min Max Min Max 

SCS↑→SCK↓ setup time tCSSI 

Internal shift 
clock 

operation 

(*1)-50 (*1)+0 (*1)-50 (*1)+0 ns 

SCK↑→SCS↓ hold time tCSHI (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns 

SCS deselect time tCSDI 
(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP 

(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP 

ns 

SCS↑→SCK↓ setup time tCSSE 

External shift 
clock 

operation 

3tCYCP+30 - 3tCYCP+30 - ns 

SCK↑→SCS↓ hold time tCSHE 0 - 0 - ns 

SCS deselect time tCSDE 3tCYCP+30 - 3tCYCP+30 - ns 

SCS↑→SOT delay time tDSE - 40 - 40 ns 

SCS↓→SOT delay time tDEE 0 - 0 - ns 

(*1): CSSU bit value×serial chip select timing operating clock cycle [ns] 

(*2): CSHD bit value×serial chip select timing operating clock cycle [ns] 

(*3): CSDS bit value×serial chip select timing operating clock cycle [ns] 

 

 

 

 

 

 

  

Notes:

− 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 1. S6E2G Series Block Diagram in this data sheet. 

− For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family 
Peripheral Manual Main Part (002-04856). 

− When the external load capacitance CL = 30 pF. 
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When Using Synchronous Serial Chip Select (SCINV = 1, CSLVL = 0) 

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

Parameter Symbol Conditions 
VCC < 4.5 V VCC ≥ 4.5 V 

Units 
Min Max Min Max 

SCS↑→SCK↑setup time tCSSI 

Internal shift 
clock 

operation 

(*1)-50 (*1)+0 (*1)-50 (*1)+0 ns 

SCK↓→SCS↓hold time tCSHI (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns 

SCS deselect time tCSDI 
(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP 

(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP 

ns 

SCS↑→SCK↑setup time tCSSE 

External 
shift clock 
operation 

3tCYCP+30 - 3tCYCP+30 - ns 

SCK↓→SCS↓hold time tCSHE 0 - 0 - ns 

SCS deselect time tCSDE 3tCYCP+30 - 3tCYCP+30 - ns 

SCS↑→SOT delay time tDSE - 40 - 40 ns 

SCS↓→SOT delay time tDEE 0 - 0 - ns 

(*1): CSSU bit value×serial chip select timing operating clock cycle [ns] 

(*2): CSHD bit value×serial chip select timing operating clock cycle [ns] 

(*3): CSDS bit value×serial chip select timing operating clock cycle [ns] 

 

 

  

Notes:

− 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 1. S6E2G Series Block Diagram in this data sheet. 

− For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family 
Peripheral Manual Main Part (002-04856). 

− When the external load capacitance CL = 30 pF. 
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MS bit = 0 

 

 

 

 
MS bit = 1 
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MS bit = 0 

 

 

 
 

MS bit = 1 

 

 

tCSSI tCSHI

tCSDI

tCSSE tCSHE

tCSDE

tDEE

tDSE

SCS 
output 

SCK 
output 

SCS 
input 

SCK 
input 

SOT 

(SPI=1) 

SOT 

(SPI=0) 

SOT 

(SPI=0) 

SOT 

(SPI=1) 
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S6E2G Series 

Notes: 

− The Card Input corresponds to the Host Output and the Card Output corresponds to the Host Input because this model is the 
Host. 

− For more information about clock frequency (fPP), see Chapter 15: SD card Interface in FM4 Family Peripheral Manual Main 
Part (002-04856). 

 

  High-speed Mode 

 Clock CLK (All values are referred to VIH and VIL) 

(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol Pin Name Conditions 
Value 

Remarks 
Min Max 

Clock frequency Data Transfer 
mode 

fPP S_CLK 

CCARD ≤ 10 pF 
(1 card) 

0 45 MHz 

Clock low time tWL S_CLK 7 - ns 

Clock high time tWH S_CLK 7 - ns 

Clock rise time tTLH S_CLK - 3 ns 

Clock fall time tTHL S_CLK - 3 ns 

 

 Card Inputs CMD, DAT (referenced to Clock CLK) 

Parameter Symbol Pin Name Conditions 
Value 

Remarks 
Min Max 

Input set-up time tISU 
S_CMD, 

S_DATA3: 0 CCARD ≤ 10 pF 
(1 card) 

6 - ns 

Input hold time tIH 
S_CMD, 

S_DATA3: 0 
2 - ns 

 

 Card Outputs CMD, DAT (referenced to Clock CLK) 

Parameter Symbol Pin Name Conditions 
Value 

Remarks 
Min Max 

Output delay time during data 
transfer mode 

tODLY 
S_CMD, 

S_DATA3: 0 
CL ≤ 40 pF 

(1 card) 
0 14 ns 

Output hold time tOH 
S_CMD, 

S_DATA3: 0 
CL ≥ 15 pF 

(1 card) 
2.5 - ns 

Total system capacitance for 
each line* 

CL - 1 card - 40 pF 

*: In order to satisfy severe timing, host shall drive only one card. 
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Management Interface 

(ETHVCC = 3.0V to 3.6V, 4.5V to 5.5V, VSS = 0V, CL = 25 pF) 

Parameter Symbol Pin Name Conditions 
Value 

Unit 
Min Max 

Management clock 
cycle time* 

tMDCYC E_MDC - 400 - ns 

Management clock 
High pulse width duty cycle 

tMDCYCH E_MDC tMDCYCH/tMDCYC 35 65 % 

Management clock 
Low pulse width duty cycle 

tMDCYCL E_MDC tMDCYCL/tMDCYC 35 65 % 

MDC ↓ → MDIO 
Delay time 

tMDO E_MDIO - - 60 ns 

MDIO → MDC ↑ 
Setup time 

tMDIS E_MDIO - 20 - ns 

MDC ↑ → MDIO 
Hold time 

tMDIH E_MDIO - 0 - ns 

*: The clock time should be set to a value greater than the minimum value by setting the Ethernet-MAC setting register. 

 

 

 
 

 

  

E_MDC (output)

tMDCYC

tMDCYCH tMDCYCL

tMDIS tMDIH

E_MDIO (input)

tMDO

E_MDIO (output)

tMDIS tMDIH

tMDO

VOL VOH VOL

VOH

VIHS

VILS

VIHS

VILS

VIHS

VILS

VIHS

VILS

VOH

VOL

VOH

VOL
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