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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

Details

Product Status Obsolete

Core Processor ARM® Cortex®-M4F

Core Size 32-Bit Single-Core

Speed 200MHz

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

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

Number of I/O 152

Program Memory Size 2MB (2M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 256K x 8

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

Data Converters A/D 32x12b; D/A 2x12b

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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S6E2CC Series 

Pin Number 
Pin Name 

I/O 
Circuit 
Type 

Pin State 
Type LQQ216 LQP176 LQS144 LBE192 

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 

60 50 42 M4 

P44 

G I 

SOT15_0 
(SDA15_0) 

RTO14_0 
(PPG14_0) 

TIOA4_0 

MCSX3_0 

61 51 43 N4 

P45 

G I 

SCK15_0 
(SCL15_0) 

RTO15_0 
(PPG14_0) 

TIOA5_0 

MCSX2_0 

62 52 44 P2 C - - 

63 53 45 P3 VSS - - 

64 54 46 P4 VCC - - 

65 - - - 

P4A 

E K 
SIN12_1 

AIN0_1 

INT04_2 

66 - - - 

P4B 

E I 
SOT12_1 

(SDA12_1) 

BIN0_1 

67 - - - 

P4C 

E I 
SCK12_1 

(SCL12_1) 

ZIN0_1 

68 - - - 

P4D 

E K 
SCS72_1 

RX2_2 

INT05_2 

       



  
  

  

 

Document Number: 002-04980 Rev.*B  Page 22 of 205 
 
 

 
S6E2CC Series 

Pin Number 
Pin Name 

I/O 
Circuit 
Type 

Pin State 
Type LQQ216 LQP176 LQS144 LBE192 

69 - - - 

P4E 

E I SCS73_1 

TX2_2 

70 55 47 L5 

P7D 

L Q 

SCK1_1 
(SCL1_1) 

RX2_0 

DTTI1X_0 

INT05_0 

WKUP2 

MCSX1_0 

71 56 48 M5 

P7E 

L I 

ADTG_7 

TX2_0 

FRCK1_0 

MCSX0_0 

72 57 49 N5 INITX B C 

73 58 50 P5 
P46 

P S 
X0A 

74 59 51 P6 
P47 

Q T 
X1A 

75 60 52 P8 VBAT - - 

76 61 53 N6 
P48 

O U 
VREGCTL 

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 
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S6E2CC Series 

Pin Number 
Pin Name 

I/O 
Circuit 
Type 

Pin State 
Type LQQ216 LQP176 LQS144 LBE192 

172 142 - C10 

P93 

S K 

SCK5_1 
(SCL5_1) 

INT15_1 

Q_IO0_0 

173 143 - D10 

P94 

S I CTS5_1 

Q_SCK_0 

174 144 - B9 

P95 

S I RTS5_1 

Q_CS0_0 

175 - - - 

P96 

S K 
RX0_2 

INT12_2 

Q_CS1_0 

176 - - - 

P97 

S K 
TX0_2 

INT13_2 

Q_CS2_0 

177 145 115 C9 
PC0 

K V 
E_RXER 

178 146 116 B8 

PC1 

K V TIOB6_0 

E_RX03 

179 147 117 D9 

PC2 

K V TIOA6_0 

E_RX02 

180 148 118 E9 

PC3 

K V TIOB7_0 

E_RX01 

181 149 119 F9 

PC4 

K V TIOA7_0 

E_RX00 

182 150 120 C8 

PC5 

K V TIOB14_0 

E_RXDV 

183 151 121 D8 

PC6 

K V TIOA14_0 

E_MDIO 

184 152 122 E8 

PC7 

E W 
INT13_0 

E_MDC 

CROUT_1 

185 153 123 A10 
PC8 

K V 
E_RXCK_REFCK 

186 154 124 F8 

PC9 

K V TIOB15_0 

E_COL 

187 155 125 B7 

PCA 

K V TIOA15_0 

E_CRS 

188 156 126 A9 ETHVCC - - 

189 157 127 A8 VSS - - 
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S6E2CC Series 

 

Module Pin Name Function 
Pin Number 

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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S6E2CC Series 

Module Pin Name Function 
Pin Number 

LQQ 
216 

LQP 
176 

LQS 
144 

LBE 
192 

Base 
Timer 

13 

TIOA13_0 

Base Timer ch 13 TIOA pin 

7 7 7 D1 

TIOA13_1 154 124 100 E12 

TIOA13_2 34 24 - G6 

TIOB13_0 

Base Timer ch 13 TIOB pin 

31 22 19 G4 

TIOB13_1 155 125 101 E13 

TIOB13_2 35 25 - H4 

Base 
Timer 

14 

TIOA14_0 

Base Timer ch 14 TIOA pin 

183 151 121 D8 

TIOA14_1 89 74 - M9 

TIOA14_2 204 - - - 

TIOB14_0 

Base Timer ch 14 TIOB pin 

182 150 120 C8 

TIOB14_1 90 75 - L9 

TIOB14_2 203 - - - 

Base 
Timer 

15 

TIOA15_0 

Base Timer ch 15 TIOA pin 

187 155 125 B7 

TIOA15_1 78 63 - K5 

TIOA15_2 206 - - - 

TIOB15_0 

Base timer ch 15 TIOB pin 

186 154 124 F8 

TIOB15_1 79 64 - K6 

TIOB15_2 205 - - - 

CAN 0 

TX0_0 

CAN interface ch 0 TX output pin 

18 17 14 F4 

TX0_1 35 25 - H4 

TX0_2 176 - - - 

RX0_0 

CAN interface ch 0 RX output pin 

17 16 13 F3 

RX0_1 34 24 - G6 

RX0_2 175 - - - 

CAN 1 

TX1_0 

CAN interface ch 1 TX output pin 

152 122 98 E10 

TX1_1 118 98 82 K11 

TX1_2 148 - - - 

RX1_0 

CAN interface ch 1 RX output pin 

153 123 99 E11 

RX1_1 117 97 81 K14 

RX1_2 149 - - - 

CAN 2 
(CAN-FD) 

TX2_0 
CAN-FD interface ch 2 TX output 
pin 

71 56 48 M5 

TX2_1 79 64 - K6 

TX2_2 69 - - - 

RX2_0 

CAN-FD interface ch 2 RX input pin 

70 55 47 L5 

RX2_1 78 63 - K5 

RX2_2 68 - - - 
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S6E2CC Series 

Module Pin Name Function 
Pin Number 

LQQ 
216 

LQP 
176 

LQS 
144 

LBE 
192 

Multi- 
Function 

Serial  
7 

SIN7_0 Multi-function serial interface ch 7 
input pin 

14 13 10 E5 

SIN7_1 103 - - - 

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). 

15 14 11 F1 

SOT7_1 
(SDA7_1) 

102 - - - 

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). 

16 15 12 F2 

SCK7_1 
(SCL7_1) 

101 - - - 

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

17 16 13 F3 

SCS70_1 94 - - - 

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

18 17 14 F4 

SCS71_1 95 - - - 

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

10 10 - E2 

SCS72_1 68 - - - 

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

11 11 - E3 

SCS73_1 69 - - - 

Multi- 
Function 

Serial  
8 

SIN8_0 Multi-function serial interface ch 8 
input pin 

91 76 60 K9 

SIN8_1 138 112 - G13 

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). 

92 77 61 P10 

SOT8_1 
(SDA8_1) 

139 113 - F14 

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). 

93 78 62 N10 

SCK8_1 
(SCL8_1) 

140 114 - G12 

Multi- 
Function 

Serial  
9 

SIN9_0 Multi-function serial interface ch 9 
input pin 

82 67 57 L8 

SIN9_1 120 - - - 

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). 

83 68 58 K8 

SOT9_1 
(SDA9_1) 

121 - - - 

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). 

84 69 59 J8 

SCK9_1 
(SCL9_1) 

122 - - - 
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S6E2CC Series 

Module Pin Name Function 
Pin Number 

LQQ 
216 

LQP 
176 

LQS 
144 

LBE 
192 

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 - - - 

USB0 

UDM0 USB ch 0 device/host D – pin 214 174 142 A3 

UDP0 USB ch 0 device/host D + pin 215 175 143 A2 

UHCONX0 
USB ch 0 external pull-up control 
pin 

211 171 139 C4 

USB1 

UDM1 USB ch 1 device/host D – pin 160 130 106 D14 

UDP1 USB ch 1 device/host D + pin 161 131 107 C14 

UHCONX1 
USB ch 1 external pull-up control 
pin 

155 125 101 E13 

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 

D/A 
converter 

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 
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S6E2CC Series 

Type Circuit Remarks 
 

L  

 
 

 

・ CMOS level output 

・ CMOS level hysteresis input 

・ Pull-up resistor control 

・ Standby mode control 

・ Pull-up resistor: 

approximately 50 kΩ 

・ IOH = -8 mA, IOL = 8 mA 

・ When this pin is used as an I2C 

pin, the digital output P-ch 

transistor is always off. 

 

N  

 
 

 

・ CMOS level output 

・ CMOS level hysteresis input 

・ 5V tolerant 

・ Pull-up resistor control 

・ Standby mode control 

・ Pull-up resistor: 

approximately 50 kΩ 

・ IOH = -4 mA, IOL = 4 mA (GPIO) 

・ IOL = 20mA (Fast mode Plus) 

・ Available to control of PZR 

register (pseudo-open drain 

control)  

・ For PZR registers, refer to GPIO 

in the FM4 Family Peripheral 

Manual Main Part (002-04857). 

・ When this pin is used as an I2C 

pin, the digital output P-ch 

transistor is always off. 
 

  

 

 

 

 

 

 

 

P-chP-ch

N-ch

R

P-ch

N-ch

R

P-ch

N-ch

Digital output 

Digital output 

Digital input 

Standby mode  
control 

Digital output 

Digital output 

Fast mode  
control 

Digital input 

Standby mode  
control 

Pull-up resistor  
control 

Pull-up resistor 
control 
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S6E2CC Series 

 

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 I/O port. Similarly, when using an external clock as an input of the sub clock, set X0A/X1A to the 
external clock input and input the clock to X0A. X1A (P47) can be used as a general-purpose I/O port. 

 

 

Handling When Using Multi-Function Serial Pin As I2C Pin 
If the application uses the multi-function serial pin as an I2C pin, the P-channel transistor of the digital output must be disabled. I2C 
pins need to conform to electrical limitations like other pins, however, and avoid connecting to live external systems with the MCU 
power off. 

C Pin 
Devices in this series contain a 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. Some 
laminated ceramic capacitors have a large capacitance variation due to thermal fluctuation. Please select a capacitor that meets the 
specifications in the operating conditions to use by evaluating the temperature characteristics of the device. A smoothing capacitor 
of about 4.7 μF would be recommended for this series. 

 

Mode Pins (MD0) 
Connect the MD pin (MD0) directly to VCC or VSS pins. Design the printed circuit board such that the pull-up/down resistance stays 
low, 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. This is important to 
prevent the device from erroneously switching to test mode as a result of noise. 

Example of Using an External Clock 
Device 

X0(X0A) 

X1(PE3), X1A (P47) 

 
Can be used as 
general-purpose 

I/O ports. 

Set as external clock 
input 

Device 

C 

VSS 

CS 

GND 
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S6E2CC Series 

 

Current Explanation Diagram 

 
 

A 

V 

・
・
・

 
・
・
・

 
・
・
・

 

V A 

A 

Regulator 

Logic 

Flash 
 

RAM 
 

ICC 

ICC (INT) 
 

ΣICC (IO) 
 

IOL 
 

VOL 
 

VOH 
 

IOH 
 

ICC (IO) 
 

Chip 

VCC 

CEXT 
 

Pd=VCC×ICC + Σ(IOL×VOL)＋Σ((VCC-VOH)×(－IOH)) 

ICC=ICC (INT)＋ΣICC (IO) 
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S6E2CC Series 

 

 

 
 

MS bit = 0 

 

 

 
 

MS bit = 1 

 
 

tCSSI tCSHI

tCSDI

tCSSE tCSHE

tCSDE

tDEE

tDSE

SCS 
output 

SCK 
output 

SOT 
(SPI=1) 

SCS 
input 

SCK 
input 

SOT 
(SPI=0) 

SOT 
(SPI=1) 

SOT 
(SPI=0) 
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S6E2CC Series 

 

When Using Synchronous Serial Chip Select (SCINV = 1, CSLVL = 1) 
(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 8. 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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S6E2CC Series 

 

 

 
 

MS bit = 0 
 

 

 
 

MS bit = 1 

tCSSI tCSHI

tCSDI

tCSSE
tCSHE

tCSDE

tDEE

tDSE

SCS 
output 

SCK 
output 

SOT 
(SPI=0) 

SOT 
(SPI=1) 

SCS 
input 

SCK 
input 

SOT 
(SPI=0) 

SOT 
(SPI=1) 
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When Using High-Speed Synchronous Serial Chip Select (SCINV = 1, CSLVL = 1) 
(VCC = 2.7V to 5.5V, VSS = 0V) 

 Parameter Symbol Conditions 
VCC < 4.5 V VCC ≥ 4.5 V 

Unit 
Min Min Min Max 

SCS↓→SCK↓ setup time tCSSI 
Internal shift 

clock 
operation 

(*1)-20 (*1)+0 (*1)-20 (*1)+0 ns 

SCK↑→SCS↑ hold time tCSHI (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns 

SCS deselect time tCSDI 
(*3)-20 
+5tCYCP 

(*3)+20 
+5tCYCP 

(*3)-20 
+5tCYCP 

(*3)+20 
+5tCYCP 

ns 

SCS↓→SCK↑ setup time tCSSE 

External shift 
clock 

operation 

3tCYCP+15 - 3tCYCP+15 - ns 

SCK↑→SCS↑ hold time tCSHE 0 - 0 - ns 

SCS deselect time tCSDE 3tCYCP+15 - 3tCYCP+15 - ns 

SCS↓→SOT delay time tDSE - 25 - 25 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 8. 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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BIN

tBUAU tAUBD tBDAD tADBU

tBHL tBLL

tAHL tALL

AIN

ZIN 

ZIN 

AIN/BIN 
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12.6 12-bit D/A Converter 

Electrical Characteristics for the D/A Converter 
(VCC = AVCC = 2.7V to 5.5V, VSS = AVSS = 0V) 

Parameter Symbol 
Pin 

Name 
Value 

Unit Remarks 
Min Typ Max 

Resolution - 

DAx 

- - 12 bit  

Conversion time 
tC20 0.56 0.69 0.81 μs Load 20 pF 

tC100 2.79 3.42 4.06 μs Load 100 pF 

Integral nonlinearity* INL - 16  - + 16 LSB  

Differential 
nonlinearity* 

DNL - 0.98  - + 1.5 LSB  

Output voltage offset VOFF 
- - + 10 mV When setting 0x000 

- 20.0 - + 1.4 mV When setting 0xFFF 

Analog output 
impedance 

RO 
3.10 3.80 4.50 kΩ D/A operation 

2.0 - - MΩ When D/A stop 

Power supply current* 
IDDA 

AVCC 

260 330 410 μs D/A 1ch operation AVCC = 3.3 V 

400 510 620 μs D/A 1ch operation AVCC = 5.0 V 

IDSA - - 14 μs When D/A stop 

*: During no load 
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Package Type Package Code 

LQFP 216 LQQ 216 

   

 

DIMENSIONS
SYMBOL

MIN. NOM. MAX.

A 1.70

A1 0.05 0.15

b 0.13 0.18 0.23

c 0.09 0.20

D 26.00 BSC.

D1 24.00 BSC.

e 0.40 BSC

E

E1

L 0.45 0.60 0.75

L1

26.00 BSC.

24.00 BSC.

0.30 0.50 0.70

0 8

1

216

D1

D

e

EE1

3

6

0.20 C A-B D

3 0.10 C A-B D

0.07 C A-B Db 8

752

4

5 7

45
7

A

A10.25
10L1

L

b
SECTION A-A'

c9

2

0.08 C

A

A'

SEATING

PLANE

54

55

108

109162

163

SIDE VIEW

TOP VIEW

BOTTOM VIEW

1

216

54

55

108

261901

163

PACKAGE OUTLINE, 216 LEAD LQFP
24.0X24.0X1.7 MM LQQ216 REV**

002-15153 ** 



  
  

  

 

Document Number: 002-04980 Rev.*B  Page 202 of 205 
 
 

 
S6E2CC Series 

15. Major Changes 

Spansion Publication Number: DS709-00009 

Page Section Change Results 

Revision 0.1 

- - Initial release 

Revision 0.2 

1, 3 Title 

Added the following products. 
S6E2CC8HHA/S6E2CC9HHA/S6E2CCAHHA/ 
S6E2CC8JHA/S6E2CC9JHA/S6E2CCAJHA/ 
S6E2CC8LHA/S6E2CC9LHA/S6E2CCALHA 

14 2.Feature Added “Crypto Assist Function” 

16, 17 3.Product Lineup Added “Crypto Assist Function” 

18 4.Packages 

Added the following products. 
S6E2CC8HHA/S6E2CC9HHA/S6E2CCAHHA/ 
S6E2CC8JHA/S6E2CC9JHA/S6E2CCAJHA/ 
S6E2CC8LHA/S6E2CC9LHA/S6E2CCALHA 

212 15.ORDERING INFORMATION 

Added the following part numbers. 
S6E2CC8HHAGV20000/S6E2CC9HHAGV20000/S6E2CCAHHAGV200

0/ 
S6E2CC8JHAGV20000/S6E2CC9JHAGV20000/S6E2CCAJHAGV2000

0/ 
S6E2CC8JHAGB10000/S6E2CC9JHAGB10000/S6E2CCAJHAGB1000

0/ 
S6E2CC8LHAGL20000/S6E2CC9LHAGL20000/S6E2CCALHAGL20000 

Revision 0.3 

1, 3 Title 
Added the following products. 
S6E2CCAJGA /S6E2CC8JGA/S6E2CC8JFA/S6E2CCAJFA 

14 2.Features Added Voice Function 

15, 16 3.Product Lineup 
Added the following products. 
S6E2CCAJGA /S6E2CC8JGA/S6E2CC8JFA/S6E2CCAJFA 

17 4.Packages 
Added the following products. 
S6E2CCAJGA /S6E2CC8JGA/S6E2CC8JFA/S6E2CCAJFA 

211 15.Ordering Information 

Added the following products. 
S6E2CCAJGAGV20000/ S6E2CC8JGAGB10000/ 
S6E2CC8JFAGB10000 
S6E2CCAJGAGB10000/ S6E2CCAJFAGB10000 

Revision 1.0 

7 
15 

2. Features 
3. Product Lineup 

Added that CAN-FD Interface supported non-CAN FD. 

12 
15 
90 
91 

2. Features 
3. Product Lineup 
10. Block Diagram 
12. Memory Map 

Deleted HDM-CEC/Remote Control Receiver. 

18-20 5. Pin Assignments 
Deleted the pins of HDM-CEC/Remote Control Receiver.(CEC0,CEC1) 
Modified the pin name of I2S. (MI2S*_0→MI2S*0_0) 
Deleted the pin of IGTRG0_0. 

22-24 6. Pin Descriptions 

Deleted the pins of HDM-CEC/Remote Control Receiver.(CEC0,CEC1) 
Modified the pin name of I2S. (MI2S*_0→MI2S*0_0) 
Modified the pin number of PF7 in LQFP216.(91→90) 
Modified the pin number of X1. (73, 58, 50, P5→107, 87, 71, P13) 
Modified the pin number of X0A. (107, 87, 71, P13→73, 58, 50, P5) 

75-82 7. I/O Circuit Type 
Modified IOH/IOL of Type S.(IOH=-12mA→-10mA, IOL=12mA→10mA) 
Added the case of using I2C in Type E, F, G, L, N, S. 

97-105 13. Pin Status In Each CPU State Deleted X and Y in Pin Status Type. 

106-107 14.1. Absolute Maximum Ratings Added 10mA type. 

108-112 
14.2. Recommended Operating 
Conditions 

Added AVRL in Analog reference voltage. 
Modified the mistake in Ethernet-MAC Pins. 
Modified the leakage current in Maximum leakage current at operating 

113-122 14.3.1. Current Rating Modified the maximum current of each category. 
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Page Section Change Results 

123-124 14.3.2. Pin Characteristics 
Added the characteristic of external bus in H level input voltage (hysteresis 
input). 
Added the characteristic of 10mA type. 

127 

14.4.5. Operating Conditions of 

USB/Ethernet PLL・I2S PLL (in the 

case of using main clock for input clock 
of PLL) 

Modified the maximum of I2S PLL macro oscillation clock frequency. 
(307.2MHz→384MHz) 

196 14.5.12-bit A/D Converter 
Modified the minimum of Sampling time. 
Modified the characteristic of State transition time to operation permission 
Added AVRL in Analog reference voltage. 

204 
14.8.2. Interrupt of Low-Voltage 
Detection 

Modified the SVHI values in Conditions 

NOTE: Please see “Document History” about later revised information. 
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Sales, Solutions, and Legal Information 

Worldwide Sales and Design Support 
Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the 
office closest to you, visit us at Cypress Locations. 

 

Products 

ARM® Cortex® Microcontrollers cypress.com/arm 

Automotive cypress.com/automotive 

Clocks & Buffers cypress.com/clocks 

Interface cypress.com/interface 

Internet of Things cypress.com/iot 

Memory  cypress.com/memory 

Microcontrollers cypress.com/mcu 

PSoC cypress.com/psoc 

Power Management ICs cypress.com/pmic 

Touch Sensing cypress.com/touch 

USB Controllers cypress.com/usb 

Wireless/RF cypress.com/wireless 

PSoC® Solutions 

PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP 

Cypress Developer Community 

Forums | WICED IOT Forums | Projects | Video | Blogs | 
Training | Components 

Technical Support 

cypress.com/support 
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