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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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S6E1B8 Series PRELIMINARY 

Pin No. 
Pin Name I/O Circuit Type Pin State Type 

LQFP-120 LQFP-100 LQFP-80 

 

49 44 34 

P4C 

L R 

TIOB2_0 

SOT7_1 

CEC0_0 

INT12_0 

SEG29 

50 45 35 

P4D 

L T 

TIOB3_0 

SCK7_1 

INT13_0 

WKUP6 

SEG28 

51 - - 

P70 

F I TIOA4_2 

SCS71_1 

52 - - 

P71 

F J 
TIOB4_2 

SCS72_1 

INT13_2 

53 - - 

P72 

F J 
SIN2_0 

TIOA6_0 

INT14_2 

54 - - 

P73 

F J 
SOT2_0 

TIOB6_0 

INT15_2 

55 - - 
P74 

F I 
SCK2_0 

56 46 36 
PE0 

C D 
MD1 

57 47 37 MD0 J M 

58 48 38 
PE2 

A A 
X0 

59 49 39 
PE3 

A B 
X1 

60 50 40 VSS - - 

61 51 41 VCC - - 

62 52 42 

P10 

P K 

IC1_CLK_1 

CTS1_1 

AN00 

SEG27 

63 53 43 

P11 

P W 

IC1_VCC_1 

SIN1_1 

FRCK0_2 

INT02_1 

WKUP1 

AN01 

SEG26 
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Pin No. 
Pin Name I/O Circuit Type Pin State Type 

LQFP-120 LQFP-100 LQFP-80 

 

87 72 59 

P22 

P K 

SOT0_0 

TIOB7_1 

AN17 

SEG12 

88 73 60 

P21 

P W 

SIN0_0 

INT06_1 

WKUP2 

AN18 

SEG11 

89 74 - 

P20 

P V 

INT05_0 

CROUT_0 

AN19 

SEG10 

90 75 - VSS - - 

91 76 - VCC - - 

92 77 61 

P00 

I J SOT3_2 

INT14_1 

93 78 62 
P01 

I H 
SWCLK 

94 79 63 

P02 

I I SIN3_2 

TIOB5_0 

95 80 64 
P03 

I H 
SWDIO 

96 81 65 

P04 

I J SCK3_2 

INT06_2 

97 82 - 

P05 

P W 

TIOA5_2 

SIN4_2 

INT00_1 

WKUP10 

AN20 

SEG09 

98 83 - 

P06 

P V 

TIOB5_2 

SOT4_2 

INT01_1 

AN21 

SEG08 

99 84 66 

P07 

P V 

SCK4_2 

ADTG_0 

INT23_1 

AN22 

SEG07 

SOT4_0 
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Pin No. 
Pin Name I/O Circuit Type Pin State Type 

LQFP-120 LQFP-100 LQFP-80 

111 - - 

P65 

F J 
SCK5_1 

TIOB7_0 

INT23_0 

112 - - 

P64 

F J 
SOT5_1 

TIOA7_0 

INT10_2 

113 
93 73 

P63 

L S 

MI2SWS5_0 

INT03_0 

SEG02 

TIOB6_1 

IC0_DATA_0 

- - SIN5_1 

114 94 74 

P62 

L S 

SCK5_0 

MI2SCK5_0 

ADTG_3 

INT07_1 

SEG01 

TIOA6_1 

IC0_RST_0 

115 95 75 

P61 

L P 

SOT5_0 

MI2SDO5_0 

TIOB2_2 

DTTI0X_2 

SEG00 

116 96 76 

P60 

I O 

SIN5_0 

MI2SDI5_0 

TIOA2_2 

CEC1_0 

INT15_1 

WKUP3 

IGTRG0_1 

117 97 77 

P80 

O J 
SIN7_2 

INT20_1 

C0 

118 98 78 

P81 

O J 
SOT7_2 

INT11_0 

C1 

119 99 79 
P82 

I I 
SCK7_2 

120 100 80 VSS - - 

*: 5 V tolerant I/O 
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Pin Function Pin Name Function Description 
Pin No. 

LQFP-120 LQFP-100 LQFP-80 

External 
Interrupt 

INT00_0 

External interrupt request 00 input pin 

2 2 2 

INT00_1 97 82 - 

INT00_2 102 87 67 

INT01_0 
External interrupt request 01 input pin 

3 3 3 

INT01_1 98 83 - 

INT02_0 

External interrupt request 02 input pin 

4 4 4 

INT02_1 63 53 43 

INT02_2 82 - - 

INT03_0 

External interrupt request 03 input pin 

113 93 73 

INT03_1 66 56 46 

INT03_2 14 9 9 

INT04_0 

External interrupt request 04 input pin 

17 12 12 

INT04_1 69 59 49 

INT04_2 15 10 10 

INT05_0 

External interrupt request 05 input pin 

89 74 - 

INT05_1 76 66 56 

INT05_2 16 11 11 

INT06_0 

External interrupt request 06 input pin 

23 18 13 

INT06_1 88 73 60 

INT06_2 96 81 65 

INT07_0 

External interrupt request 07 input pin 

24 19 14 

INT07_1 114 94 74 

INT07_2 5 5 5 

INT08_0 

External interrupt request 08 input pin 

34 29 - 

INT08_1 19 14 - 

INT08_2 8 8 8 

INT09_0 
External interrupt request 09 input pin 

35 30 - 

INT09_1 20 15 - 

INT10_0 

External interrupt request 10 input pin 

36 31 21 

INT10_1 21 16 - 

INT10_2 112 - - 

INT11_0 

External interrupt request 11 input pin 

118 98 78 

INT11_1 22 17 - 

INT11_2 110 - - 

INT12_0 

External interrupt request 12 input pin 

49 44 34 

INT12_1 32 27 - 

INT12_2 108 - - 

INT13_0 

External interrupt request 13 input pin 

50 45 35 

INT13_1 33 28 - 

INT13_2 52 - - 

INT14_0 

External interrupt request 14 input pin 

67 57 47 

INT14_1 92 77 61 

INT14_2 53 - - 
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Pin Function Pin Name Function Description 
Pin No. 

LQFP-120 LQFP-100 LQFP-80 

GPIO 

P10 

General-purpose I/O port 1 

62 52 42 

P11 63 53 43 

P12 64 54 44 

P13 65 55 45 

P14 66 56 46 

P15 67 57 47 

P16 68 58 48 

P17 69 59 49 

P18 74 64 54 

P19 75 65 55 

P1A 76 66 56 

P1B 77 67 57 

P1C 78 68 - 

P1D 79 69 - 

P1E 80 70 - 

P20 

General-purpose I/O port 2 

89 74 - 

P21 88 73 60 

P22 87 72 59 

P23 86 71 58 

P24 85 - - 

P25 84 - - 

P26 83 - - 

P27 82 - - 

P28 81 - - 

P30 

General-purpose I/O port 3 

14 9 9 

P31 15 10 10 

P32 16 11 11 

P33 17 12 12 

P34 18 13 - 

P35 19 14 - 

P36 20 15 - 

P37 21 16 - 

P38 22 17 - 

P39 23 18 13 

P3A 24 19 14 

P3B 25 20 15 

P3C 26 21 16 

P3D 27 22 17 

P3E 28 23 18 

P3F 29 24 19 
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Pin Function Pin Name Function Description 
Pin No. 

LQFP-120 LQFP-100 LQFP-80 

LCD 

Controller 

SEG17 76 66 56 

SEG18 

LCD controller segment output pin 

75 65 55 

SEG19 74 64 54 

SEG20 69 59 49 

SEG21 68 58 48 

SEG22 67 57 47 

SEG23 66 56 46 

SEG24 65 55 45 

SEG25 64 54 44 

SEG26 63 53 43 

SEG27 62 52 42 

SEG28 50 45 35 

SEG29 49 44 34 

SEG30 48 43 33 

SEG31 47 42 32 

SEG32 37 32 22 

SEG33 36 31 21 

SEG34 29 24 19 

SEG35 28 23 18 

SEG36 27 22 17 

SEG37 19 14 - 

SEG38 8 8 8 

SEG39 7 7 7 

SEG40 17 12 12 

SEG41 16 11 11 

SEG42 15 10 10 

SEG43 14 9 9 

Low- 
Power 

Consumption 
Mode 

WKUP0 

Deep standby mode return signal input pin  

107 92 72 

WKUP1 63 53 43 

WKUP2 88 73 60 

WKUP3 116 96 76 

WKUP4 14 9 9 

WKUP5 102 87 67 

WKUP6 50 45 35 

WKUP7 48 43 33 

WKUP8 28 23 18 

WKUP9 8 8 8 

WKUP10 97 82 - 

WKUP11 20 15 - 
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S6E1B8 Series PRELIMINARY 

Pin Function Pin Name Function Description 
Pin No. 

LQFP-120 LQFP-100 LQFP-80 

 

VBAT 

LVDI Input pin to monitor the external voltage. 37 32 22 

VWAKEUP 
The return signal input pin from a 
hibernation state 

45 40 30 

REGCTL On-board regulator control pin 44 39 29 

Reset INITX 
External Reset Input pin. 
A reset is valid when INITX="L". 

41 36 26 

Mode 

MD0 

Mode 0 pin. 
During normal operation, input MD0="L". 
During serial programming to Flash 
memory, input MD0="H". 

57 47 37 

MD1 

Mode 1 pin. 
During normal operation, input is not 
needed. 
During serial programming to Flash 
memory, MD1 = "L" must be input. 

56 46 36 

Power VCC Power supply pin 

1 1 1 

31 26 - 

40 35 25 

61 51 41 

91 76 - 

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

46 41 31 

GND VSS GND pin 

30 25 20 

39 34 24 

60 50 40 

90 75 - 

120 100 80 

Clock 

X0 Main clock (oscillation) input pin 58 48 38 

X0A Sub clock (oscillation) input pin 42 37 27 

X1 Main clock (oscillation) I/O pin 59 49 39 

X1A Sub clock (oscillation) I/O pin 43 38 28 

CROUT_0 
Built-in high-speed CR oscillation clock 
output port 

89 74 - 

CROUT_1 
Built-in high-speed CR oscillation clock 
output port 

107 92 72 

Analog 
Power 

AVCC A/D converter analog power supply pin 70 60 50 

AVRH 
A/D converter analog reference voltage 
input pin 

73 63 53 

Analog 
GND 

AVSS 
A/D converter analog reference voltage 
input pin 

71 61 51 

C pin C Power supply stabilization capacitance pin 38 33 23 

*: PE0 is an open drain pin, cannot output high. 
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S6E1B8 Series PRELIMINARY 

Type Circuit Remarks 

B 

 

 

 

 

 

 

CMOS level hysteresis input 

Pull-up resistor 

: Approximately 33 kΩ 

C 

 

 

 

Open drain output 

CMOS level hysteresis input 

D 

 

R

 
 

・CMOS level output 

・ Please refer to the "VBAT domain" 

setting of IO in of the “Peripheral 

Manual main part (MN710-00001)". 

E 

 

R

RX

 
 

It is possible to select the sub 

oscillation / GPIO function 

 

When the sub oscillation is selected. 

・Oscillation feedback resistor 

: Approximately 12 MΩ 

 

When the GPIO is selected. 

・CMOS level hysteresis input 

 

・Please refer to the "VBAT domain" 

setting of IO in the “Peripheral Manual 

main part (MN710-00001)" . 

N-ch

Pull-up resistor 

Digital input 

Digital input 

Digital output 

Digital input 

Sub OSC/GPIO 
select 

OSC 

X0A 

Digital input 

Sub OSC/ GPIO 
select 

OSC 

Sub OSC enable 

Clock input 

X1A 
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S6E1B8 Series PRELIMINARY 

Type Circuit Remarks 

Q 

 

 

・ CMOS level output 

・ CMOS level hysteresis input 

・ With input control 

・ 5 V tolerant 

・ LCD VV input/output 

・ With pull-up resistor control 

・ With standby mode control 

・ Pull-up resistor 

: Approximately 33 kΩ 

・ IOH = -4 mA, IOL= 4 mA 

・ Available to control of PZR registers. 

・ When this pin is used as an I
2
C pin, the 

digital output P-ch transistor is always 

off 

P-chP-ch

N-ch

R

Digital output 

Digital output 

Pull-up resistor control 

Digital input 

Standby mode control 

LCD VV 

input/output 

LCD VV control 
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6. Handling Precautions 

Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly affected by the conditions in 
which they are used (circuit conditions, environmental conditions, etc.). This page describes precautions that must be observed to 
minimize the chance of failure and to obtain higher reliability from your Spansion semiconductor devices. 

6.1 Precautions for Product Design 
This section describes precautions when designing electronic equipment using semiconductor devices. 

Absolute Maximum Ratings 
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of 
certain established limits, called absolute maximum ratings. Do not exceed these ratings. 

Recommended Operating Conditions 
Recommended operating conditions are normal operating ranges for the semiconductor device. All the device's electrical 
characteristics are warranted when operated within these ranges. 

Always use semiconductor devices within the recommended operating conditions. 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 sales representative beforehand. 

Processing and Protection of Pins 
These precautions must be followed when handling the pins which connect semiconductor devices to power supply and input/output 
functions. 

(1) Preventing Over-Voltage and Over-Current Conditions 

Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the device, 
and in extreme cases leads to permanent damage of the device. Try to prevent such overvoltage or over-current conditions at 
the design stage. 

(2) Protection of Output Pins 

Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause large current flows. 
Such conditions if present for extended periods of time can damage the device. 

Therefore, avoid this type of connection. 
(3) Handling of Unused Input Pins 

Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such pins should be 
connected through an appropriate resistance to a power supply pin or ground pin. 
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Parameter 
Symbol 

(Pin 
Name) 

Conditions 
Value 

Unit Remarks 
Typ Max 

Power 
supply 
current 

ICCHD 

(VCC) 
Deep standby  

Stop mode 

RAM off 

TA=25°C 
VCC=3.3 V 

0.75 TBD μA *1 

TA=25°C 
VCC=1.65 V 

0.7 TBD μA *1 

TA=105°C 
VCC=3.6 V 

- TBD μA *1 

RAM on 

TA=25°C 
VCC=3.3 V 

1.1 TBD μA *1 

TA=25°C 
VCC=1.65 V 

1.0 TBD μA *1 

TA=105°C 
VCC=3.6 V 

- TBD μA *1 

ICCRD 

(VCC) 
Deep standby  

RTC mode 

RAM off 

TA=25°C 
VCC=3.3 V 

1.7 TBD μA *1 

TA=25°C 
VCC=1.65 V 

1.6 TBD μA *1 

TA=105°C 
VCC=3.6 V 

- TBD μA *1 

RAM on 

TA=25°C 
VCC=3.3 V 

1.9 TBD μA *1 

TA=25°C 
VCC=1.65 V 

1.7 TBD μA *1 

TA=105°C 
VCC=3.6 V 

- TBD μA *1 

*1: All ports are fixed. LVD off. 
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LVD Current 
(VCC=1.65 V to 3.6 V, VSS=AVSS=0 V, TA=- 40°C to +105°C) 

Parameter Symbol Pin Name Conditions 
Value 

Unit Remarks 
Typ Max 

Low-Voltage 
detection circuit 
(LVD) power 
supply current 

ICCLVD VCC At operation 

0.13 TBD μA For occurrence of reset 

0.13 TBD μA For occurrence of interrupt 

 

Flash Memory Current 
(VCC=1.65 V to 3.6 V, VSS=AVSS=0 V, TA=- 40°C to +105°C) 

Parameter Symbol Pin Name Conditions 
Value 

Unit Remarks 
Typ Max 

Flash 
memory 
write/erase 
current 

ICCFLASH VCC At Write/Erase 9.5 TBD mA  

 

A/D converter Current  
(VCC=1.65 V to 3.6 V, VSS=AVSS=0 V, TA=- 40°C to +105°C) 

Parameter Symbol Pin Name Conditions 
Value 

Unit Remarks 
Typ Max 

Power supply 
current 

ICCAD AVCC 
At operation 0.7 TBD mA  

At stop 0.13 TBD μA  

Reference power 
supply current 
(AVRH) 

ICCAVRH AVRH 

At operation 1.1 TBD mA AVRH=3.6 V 

At stop 0.1 TBD μA  
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SPI (SPI=1, SCINV=0) 
(VCC=AVCC=1.65 V to 3.6 V, VSS=AVSS=0 V, TA=- 40°C to +105°C) 

Parameter Symbol 
Pin 

Name 
Conditions 

VCC < 2.7 V VCC ≥ 2.7 V 
Unit 

Min Max Min Max 
Serial clock cycle time tSCYC SCKx 

Master mode 

4 tCYCP - 4 tCYCP - ns 

SCK ↑ → SOT delay time tSHOVI 
SCKx, 
SOTx 

- 30 + 30 - 20 + 20 ns 

SIN → SCK ↓ setup time tIVSLI 
SCKx, 
SINx 

60 - 50 - ns 

SCK ↓→ SIN hold time tSLIXI 
SCKx, 
SINx 

0 - 0 - ns 

SOT → SCK ↓ delay time tSOVLI 
SCKx, 
SOTx 

2 tCYCP - 30 - 2 tCYCP - 30 - ns 

Serial clock L pulse width tSLSH SCKx 

Slave mode 

2 tCYCP - 10 - 2 tCYCP - 10 - ns 

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

SCK ↑ → SOT delay time tSHOVE 
SCKx, 
SOTx 

- 65 - 52 ns 

SIN → SCK ↓ setup time tIVSLE 
SCKx, 
SINx 

10 - 10 - ns 

SCK ↓→ SIN hold time tSLIXE 
SCKx, 
SINx 

20 - 20 - ns 

SCK falling time tF SCKx - 5 - 5 ns 

SCK rising time tR SCKx - 5 - 5 ns 

 

Notes: 

− The above AC characteristics are for clock synchronous mode. 

− tCYCP represents the APB bus clock cycle time. 
For the number of the APB bus to which Multi-function Serial has been connected, see "8. Block Diagram ". 

− The characteristics are only applicable when the relocate port numbers are the same. 
For instance, they are not applicable for the combination of SCKx_0 and SOTx_1. 

− External load capacitance CL=30 pF 
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Master mode 

 

 

 

 
Slave mode 

*: Changes when writing to TDR register 

 
 

tSOVLI 

tSCYC 

tSHOVI 
VOL VOL 

VOH 

VOH 
VOL 

VOH 
VOL 

VIH 
VIL 

VIH 
VIL 

tIVSLI tSLIXI 

SCK 

SOT 

SIN 

tF tR 

tSLSH tSHSL 

tSHOVE 

VIL VIL 
VIH VIH VIH 

VOH 

* 

VOL 
VOH 
VOL 

VIH 
VIL 

VIH 
VIL 

tIVSLE tSLIXE 

SCK 

SOT 

SIN 
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Master mode 

 

 

 

 

Slave mode 

 
 

 

tCSSI tCSHI
tCSDI

tDSE

tCSSE
tCSHE

tCSDE

tDEE

SCSO 

SCK 

SOT 

(SPI=0) 

SOT 

(SPI=1) 

SCSI 

SCK 

SOT 

(SPI=0) 

SOT 

(SPI=1) 
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11.4.11 I
2
C Timing 

(VCC=AVCC=1.65 V to 3.6 V, VSS=AVSS=0 V, TA=- 40°C to +105°C) 

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 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 tCYCP*
4
 - 2 tCYCP*

4
 - ns  

*1: R represents the pull-up resistance of the SCL and SDA lines, and CL the load capacitance of the SCL and SDA lines. VP 
represents the power supply voltage of the pull-up resistance, and IOL the VOL guaranteed current. 

*2: The maximum tHDDAT must satisfy at least the condition that the period during which the device is holding the SCL signal at L 
(tLOW) does not extend. 

*3: A Fast-mode I
2
C bus device can be used in a Standard-mode I

2
C bus system, provided that the condition of tSUDAT ≥ 250 ns is 

fulfilled. 

*4: tCYCP represents the APB bus clock cycle time. 
For the number of the APB bus to which the I

2
C is connected, see "8. Block Diagram". 

To use Standard-mode, set the APB bus clock at 2 MHz or more. 
To use Fast-mode, set the APB bus clock at 8 MHz or more. 

 

 

 
 

 

 

 

SCL 

SDA 
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11.4.12 I
2
S Timing 

(VCC=AVCC=1.65 V to 3.6 V, VSS=AVSS=0 V, TA=- 40°C to +105°C) 

Parameter Symbol Pin Name Conditions 
VCC < 2.7 V VCC ≥ 2.7 V 

Unit 
Min Max Min Max 

MI2SCK max frequency*
1
 fMI2SCK MI2SCKx 

CL=30 pF 

- 6.144 - 6.144 MHz 

I
2
S clock cycle time*

1
 tICYC MI2SCKx 4 tCYCP - 4 tCYCP - ns 

I
2
S clock Duty cycle ∆ MI2SCKx 45% 55% 45% 55%  

MI2SCK↓ → MI2SWS delay time tSWDT 
MI2SCKx, 
MI2SWSx 

-30 +30 -20 +20 ns 

MI2SCK↓ → MI2SDO delay time tSDDT 
MI2SCKx, 
MI2SDOx 

-30 +30 -20 +20 ns 

MI2SDI → MI2SCK ↑ setup 
time 

tDSST 
MI2SCKx, 
MI2SDIx 

50 - 36 - ns 

MI2SCK ↑ → MI2SDI hold time tSDHT 
MI2SCKx, 
MI2SDIx 

0 - 0 - ns 

MI2SCK falling time tF MI2SCKx - 5 - 5 ns 

MI2SCK rising time tR MI2SCKx - 5 - 5 ns 

 

*1: I2S clock should meet the multiple of PCLK (tICYC) and the frequency less than fMI2SCK meantime. The detail information please 

refer to Chapter I2S of Communication Macro Part of Peripheral Manual. 

 

 

 

MI2SCK

MI2SWS

and

MI2SDO

MI2SDI

VIL

VOH

VOL

VIH

VIL

VIH

VIL

VIH

VIL

VIH

tF tR
tSWDT,

tSDDT

tDSST tSDHT
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(Equation 1) tS ≥ (RAIN + REXT ) × CAIN × 9 

tS: Sampling time 

RAIN: Input resistance of A/D Converter = 2.2 kΩ with 2.7 < AVCC < 3.6 ch.1 to ch.14, ch.16 to ch.19 

 Input resistance of A/D Converter = 1.9 kΩ with 2.7 < AVCC < 3.6 ch.15 

 Input resistance of A/D Converter = 2.3 kΩ with 2.7 < AVCC < 3.6 ch.20 to ch.23 

 Input resistance of A/D Converter = 5.7 kΩ with 1.8 < AVCC < 2.7 ch.1 to ch.14, ch.16 to ch.19 

 Input resistance of A/D Converter = 5.6 kΩ with 1.8 < AVCC < 2.7 ch.15 

           Input resistance of A/D Converter = 5.8 kΩ with 1.8 < AVCC < 2.7 ch.20 to ch.23 

           Input resistance of A/D Converter = 12.6 kΩ with 1.65 < AVCC < 1.8 ch.1 to ch.19 

 Input resistance of A/D Converter = 12.7 kΩ with 1.65 < AVCC < 1.8 ch.20 to ch.23 

CAIN: Input capacitance of A/D Converter = 9.7 pF with 2.7 < AVCC < 3.6 

REXT: Output impedance of external circuit 

(Equation 2) tC=tCCK × 14 

tC:  Compare time 

tCCK : Compare clock cycle 

REXT RAIN 
Comparator 

 

ANxx 

Analog input pins 

CAIN 

 

Analog signal 

source 
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*7 :  They indicate rising time (Trise) and falling time (Tfall) of the low-speed differential data signal. 

They are defined by the time between 10% and 90% of the output signal voltage. 

 

See “Low-speed load (Compliance Load)” for condition of external load. 

  

TxD+  

 TxD- 

Rs 

Rs 

Full-speed buffer 

3-state enable 

28 Ω to 44 Ω equivalent impedance  

28 Ω to 44 Ω equivalent impedance  

Rs series resistor 25 Ω to 30 Ω 

Series resistor of 27 Ω (recommendation value) must be added. 

And, use “resistance with an uncertainty of 5% by E24 sequence”. 

Mount it as external resistance. 

Trise 

Rising time 

90% 

D+ 

D- 

10% 

90% 

10% 

Tfall 

Falling time 
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11.7.3 Low-Voltage Detection Interrupt 2 
(TA=- 40°C to +105°C) 

Parameter Symbol Conditions 
Value 

Unit Remarks 
Min Typ Max 

Detected voltage VDL SVH2I=00100 1.56 1.70 1.84 V When voltage drops 

Released voltage VDH SVH2RLI=00100 1.61 1.75 1.89 V When voltage rises 

Detected voltage VDL SVH2I=00101 1.61 1.75 1.89 V When voltage drops 

Released voltage VDH SVH2RLI=00101 1.66 1.80 1.94 V When voltage rises 

Detected voltage VDL SVH2I=00110 1.66 1.80 1.94 V When voltage drops 

Released voltage VDH SVH2RLI=00110 1.70 1.85 2.00 V When voltage rises 

Detected voltage VDL SVH2I=00111 1.70 1.85 2.00 V When voltage drops 

Released voltage VDH SVH2RLI=00111 1.75 1.90 2.05 V When voltage rises 

Detected voltage VDL SVH2I=01000 1.75 1.90 2.05 V When voltage drops 

Released voltage VDH SVH2RLI=01000 1.79 1.95 2.11 V When voltage rises 

Detected voltage VDL SVH2I=01001 1.79 1.95 2.11 V When voltage drops 

Released voltage VDH SVH2RLI=01001 1.84 2.00 2.16 V When voltage rises 

Detected voltage VDL SVH2I=01010 1.84 2.00 2.16 V When voltage drops 

Released voltage VDH SVH2RLI=01010 1.89 2.05 2.21 V When voltage rises 

Detected voltage VDL SVH2I=01011 1.89 2.05 2.21 V When voltage drops 

Released voltage VDH SVH2RLI=01011 1.93 2.10 2.27 V When voltage rises 

Detected voltage VDL SVH2I=01100 2.30 2.50 2.70 V When voltage drops 

Released voltage VDH SVH2RLI=01100 2.39 2.60 2.81 V When voltage rises 

Detected voltage VDL SVH2I=01101 2.39 2.60 2.81 V When voltage drops 

Released voltage VDH SVH2RLI=01101 2.48 2.70 2.92 V When voltage rises 

Detected voltage VDL SVH2I=01110 2.48 2.70 2.92 V When voltage drops 

Released voltage VDH SVH2RLI=01110 2.58 2.80 3.02 V When voltage rises 

Detected voltage VDL SVH2I=01111 2.58 2.80 3.02 V When voltage drops 

Released voltage VDH SVH2RLI=01111 2.67 2.90 3.13 V When voltage rises 

Detected voltage VDL SVH2I=10000 2.67 2.90 3.13 V When voltage drops 

Released voltage VDH SVH2RLI=10000 2.76 3.00 3.24 V When voltage rises 

Detected voltage VDL SVH2I=10001 2.76 3.00 3.24 V When voltage drops 

Released voltage VDH SVH2RLI=10001 2.85 3.10 3.35 V When voltage rises 

Detected voltage VDL SVH2I=10010 2.85 3.10 3.35 V When voltage drops 

Released voltage VDH SVH2RLI=10010 2.94 3.20 3.46 V When voltage rises 

Detected voltage VDL SVH2I=10011 2.94 3.20 3.46 V When voltage drops 

Released voltage VDH SVH2RLI=10011 3.04 3.30 3.56 V When voltage rises 

LVD stabilization wait time tLVDW - - - 
8160 × 
tCYCP* 

μs  

LVD detection delay time tLVDDL - - - 200 μs  

 
*: tCYCP represents the APB1 bus clock cycle time. 

  


