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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 Active

Core Processor ARM® Cortex®-M4F

Core Size 32-Bit Single-Core

Speed 200MHz

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

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

Number of I/O 190

Program Memory Size 1MB (1M 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; D/A 2x12b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 216-LQFP

Supplier Device Package 216-LQFP (24x24)

Purchase URL https://www.e-xfl.com/product-detail/infineon-technologies/s6e2c48l0agl2000a
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4. Pin Descriptions 

List of Pin Functions 

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these 

pins, there are multiple pins that provide the same function for the same channel. 

Use the extended port function register (EPFR) to select the pin. 

Pin No 
Pin Name 

I/O 
circuit 
type 

Pin state 
type LQQ216 LQP176 LQS144 LBE192 

1 1 1 C1 VCC - - 

2 2 2 B2 

PA0 

G K 

RTO20_0 
(PPG20_0) 

TIOA8_0 

AIN2_0 

INT00_0 

MADATA00_0 

3 3 3 C2 

PA1 

G I 

RTO21_0 
(PPG20_0) 

TIOA9_0 

BIN2_0 

MADATA01_0 

4 4 4 C3 

PA2 

G I 

RTO22_0 
(PPG22_0) 

TIOA10_0 

ZIN2_0 

MADATA02_0 

5 5 5 D5 

PA3 

G I 

RTO23_0 
(PPG22_0) 

TIOA11_0 

MADATA03_0 

6 6 6 D2 

PA4 

G I 

RTO24_0 
(PPG24_0) 

TIOA12_0 

MADATA04_0 

7 7 7 D1 

PA5 

G K 

SIN1_0 

RTO25_0 
(PPG24_0) 

TIOA13_0 

INT01_0 

MADATA05_0 
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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 

125 101 85 J11 

P17 

F L 

AN07 

SCK11_0 
(SCL11_0) 

TIOB2_2 

ZIN1_2 

126 102 - J10 

PB0 

F L 

AN16 

SCK6_1 
(SCL6_1) 

TIOA9_1 

127 103 - J9 

PB1 

F M 

AN17 

SCS60_1 

TIOB9_1 

INT08_1 

128 104 - H10 

PB2 

F M 

AN18 

SCS61_1 

TIOA10_1 

INT09_1 

129 105 - J14 

PB3 

F L 
AN19 

SCS62_1 

TIOB10_1 

130 106 86 H9 

P18 

F M 

AN08 

SIN2_0 

TIOA3_2 

INT10_0 

131 107 87 H12 

P19 

F O 

AN09 

SOT2_0 
(SDA2_0) 

TIOB3_2 

INT24_1 

TRACECLK 

132 108 88 H14 

P1A 

F N 

AN10 

SCK2_0 
(SCL2_0) 

TIOA4_2 

TRACED0 

133 109 89 G14 

P1B 

F O 

AN11 

SIN12_0 

TIOB4_2 

INT11_0 

TRACED1 

134 110 90 H13 

P1C 

F N 

AN12 

SOT12_0 
(SDA12_0) 

TIOA5_2 

TRACED2 
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Module Pin name Function 

Pin No 

LQQ 
216 

LQP  
176 

LQS 
144 

LBE 
192 

External 
Bus 

MNALE_0 
External bus interface ALE signal to 
control NAND Flash output pin 

47 37 32 K2 

MNCLE_0 
External bus interface CLE signal to 
control NAND Flash output pin 

48 38 33 K3 

MNREX_0 
External bus interface read enable signal 
to control NAND Flash 

50 40 35 L1 

MNWEX_0 
External bus interface write enable signal 
to control NAND Flash 

49 39 34 K4 

MOEX_0 
External bus interface read enable signal 
for SRAM 

209 169 137 C5 

MWEX_0 
External bus interface write enable signal 
for SRAM 

210 170 138 B4 

MSDCLK_0 
SDRAM interface 
SDRAM clock output pin 

90 75 - L9 

MSDCKE_0 
SDRAM interface 
SDRAM clock enable output pin 

89 74 - M9 

MRASX_0 
SDRAM interface 
SDRAM row active output pin 

85 70 - N8 

MCASX_0 
SDRAM interface 
SDRAM column active output pin 

86 71 - M8 

MSDWEX_0 
SDRAM interface 
SDRAM write enable output pin 

87 72 - N9 

External 
Interrupt 

INT00_0 

External interrupt request 00 input pin 

2 2 2 B2 

INT00_1 38 28 23 H3 

INT00_2 19 - - - 

INT01_0 

External interrupt request 01 input pin 

7 7 7 D1 

INT01_1 41 31 26 H6 

INT01_2 51 41 - L2 

INT02_0 

External interrupt request 02 input pin 

14 13 10 E5 

INT02_1 42 32 27 J5 

INT02_2 26 - - - 

INT03_0 

External interrupt request 03 input pin 

17 16 13 F3 

INT03_1 43 33 28 J4 

INT03_2 34 24 - G6 

INT04_0 

External interrupt request 04 input pin 

59 49 41 L4 

INT04_1 100 83 67 M11 

INT04_2 65 - - - 

INT05_0 

External interrupt request 05 input pin 

70 55 47 L5 

INT05_1 86 71 - M8 

INT05_2 68 - - - 
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Module Pin name Function 

Pin No 

LQQ 
216 

LQP  
176 

LQS 
144 

LBE 
192 

External 
Interrupt 

INT06_0 

External interrupt request 06 input pin 

80 65 55 L6 

INT06_1 87 72 - N9 

INT06_2 103 - - - 

INT07_0 

External interrupt request 07 input pin 

82 67 57 L8 

INT07_1 88 73 - P9 

INT07_2 102 - - - 

INT08_0 

External interrupt request 08 input pin 

114 94 78 L11 

INT08_1 127 103 - J9 

INT08_2 119 - - - 

INT09_0 

External interrupt request 09 input pin 

123 99 83 J13 

INT09_1 128 104 - H10 

INT09_2 120 - - - 

INT10_0 

External interrupt request 10 input pin 

130 106 86 H9 

INT10_1 138 112 - G13 

INT10_2 149 - - - 

INT11_0 

External interrupt request 11 input pin 

133 109 89 G14 

INT11_1 139 113 - F14 

INT11_2 151 - - - 

INT12_0 

External interrupt request 12 input pin 

194 162 132 E7 

INT12_1 169 139 - C11 

INT12_2 175 - - - 

INT13_0 

External interrupt request 13 input pin 

184 152 122 E8 

INT13_1 170 140 - D11 

INT13_2 176 - - - 

INT14_0 

External interrupt request 14 input pin 

192 160 130 A6 

INT14_1 171 141 - B10 

INT14_2 201 - - - 

INT15_0 

External interrupt request 15 input pin 

193 161 131 D7 

INT15_1 172 142 - C10 

INT15_2 206 - - - 

INT16_0 
External interrupt request 16 input pin 

25 20 17 G2 

INT16_1 45 35 30 J2 

INT17_0 
External interrupt request 17 input pin 

30 21 18 G3 

INT17_1 46 36 31 K1 

INT18_0 
External interrupt request 18 input pin 

31 22 19 G4 

INT18_1 47 37 32 K2 

INT19_0 
External interrupt request 19 input pin 

36 26 21 H2 

INT19_1 48 38 33 K3 

INT20_0 
External interrupt request 20 input pin 

91 76 60 K9 

INT20_1 89 74 - M9 
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Module Pin name Function 

Pin No 

LQQ 
216 

LQP  
176 

LQS 
144 

LBE 
192 

GPIO 

PA0 

General-purpose I/O port A 

2 2 2 B2 

PA1 3 3 3 C2 

PA2 4 4 4 C3 

PA3 5 5 5 D5 

PA4 6 6 6 D2 

PA5 7 7 7 D1 

PA6 8 8 8 D3 

PA7 9 9 9 D4 

PA8 14 13 10 E5 

PA9 15 14 11 F1 

PAA 16 15 12 F2 

PAB 17 16 13 F3 

PAC 18 17 14 F4 

PAD 23 18 15 F5 

PAE 24 19 16 F6 

PAF 25 20 17 G2 

PB0 

General-purpose I/O port B 

126 102 - J10 

PB1 127 103 - J9 

PB2 128 104 - H10 

PB3 129 105 - J14 

PB4 138 112 - G13 

PB5 139 113 - F14 

PB6 140 114 - G12 

PB7 141 115 - G11 

PB8 119 - - - 

PB9 120 - - - 

PBA 121 - - - 

PBB 122 - - - 

PBC 148 - - - 

PBD 149 - - - 

PBE 150 - - - 

PBF 151 - - - 

       



  
  

  

 

Document Number: 002-04986 Rev.*B  Page 59 of 192 
 
 

 
S6E2C4 Series 

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 - - - 



  
  

  

 

Document Number: 002-04986 Rev.*B  Page 74 of 192 
 
 

 
S6E2C4 Series 

 

7. Handling Devices 

Power-Supply Pins 

In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected within the device in order to 

prevent malfunctions such as latch-up. All of these pins should be connected externally to the power supply or ground lines, 

however, in order to reduce electromagnetic emission levels, to prevent abnormal operation of strobe signals caused by the rise in 

the ground level, and to conform to the total output current rating. 

Be sure to connect the current-supply source with the power pins and GND pins of this device at low impedance. It is also 

advisable that a ceramic capacitor of approximately 0.1 µF be connected as a bypass capacitor between VCC and VSS near this 

device. 

A malfunction may occur when the power-supply voltage fluctuates rapidly even though the fluctuation is within the guaranteed 

operating range of the VCC power supply voltage. As a rule of voltage stabilization, suppress voltage fluctuation so that the 

fluctuation in VCC ripple (peak-to-peak value) at the commercial frequency (50 Hz/60 Hz) does not exceed 10% of the standard 

VCC value, and the transient fluctuation rate does not exceed 0.1V/μs at a momentary fluctuation such as switching the power 

supply. 

Crystal Oscillator Circuit 

Noise near the X0/X1 and X0A/X1A pins may cause the device to malfunction. Design the printed circuit board so that X0/X1, 

X0A/X1A pins, the crystal oscillator (or ceramic oscillator), and the bypass capacitor to ground are located as close to the device 

as possible. 

It is strongly recommended that the PC board artwork be designed such that the X0/X1 and X0A/X1A pins are surrounded by 

ground plane, as this is expected to produce stable operation. 

Evaluate the oscillation introduced by the use of the crystal oscillator by your mount board. 

Sub Crystal Oscillator 

The sub-oscillator circuit for devices in this family is low gain to keep current consumption low. To stabilize the oscillation, Cypress 

recommends a crystal oscillator that meets the following conditions: 

 Surface mount type 
  Size:    More than 3.2 mm × 1.5 mm 
  Load capacitance: approximately 6 pF to 7 pF 

 Lead type 
  Load capacitance: approximately 6 pF to 7 pF 
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9. Memory Size 

See Memory size in 1. Product Lineup to confirm the memory size. 

10. Memory Map 

Memory Map (1) 
 

 

Peripherals Area

0x41FF_FFFF

0x4008_1000

0x4008_0000 Programmable-CRC

0x4007_0000 CAN-FD (CAN ch.2)

0x4006_F000 GPIO

0x4006_E000 SD-Card I/F

0xFFFF_FFFF 0x4006_D000 Reserved

0x4006_C000 I2S

0xE010_0000

0xE000_0000

0xD000_0000

0x4006_4000

0x4006_3000 CAN ch.1

0x4006_2000 CAN ch.0

0x4006_1000 DSTC

0x4006_0000 DMAC

0x6000_0000

0x4004_0000

0x4003_F000 EXT-bus I/F

0x4400_0000 0x4003_E000 Reserved

0x4003_D000 I2S prescaler

0x4200_0000 0x4003_C800 Reserved

0x4003_C100 Peripheral Clock Gating

0x4003_C000 Low Speed CR Prescaler

0x4000_0000 0x4003_B000 RTC/Port Ctrl

0x4003_A000 Watch Counter

0x4003_9000 CRC

0x2400_0000 0x4003_8000 MFS

0x4003_7000 CAN prescaler

0x2200_0000 0x4003_6000 Reserved

0x4003_5000 LVD/DS mode

0x4003_4000 Reserved

0x200F_0000 0x4003_3000 D/AC

0x4003_2000 Reserved

0x4003_1000 Int-Req.Read

0x4003_0000 EXTI

0x2004_8000 0x4002_F000 Reserved

0x2004_0000 SRAM2 0x4002_E000 CR Trim

0x2003_8000 SRAM1

0x2000_0000 Reserved

0x1FFF_0000 SRAM0 0x4002_8000

0x0050_0000 Reserved 0x4002_7000 A/DC

0x0040_0000 Security/CR Trim 0x4002_6000 QPRC

0x4002_5000 Base Timer

0x4002_4000 PPG

0x4002_3000 Reserved

0x0000_0000 0x4002_2000 MFT Unit2

0x4002_1000 MFT Unit1

0x4002_0000 MFT Unit0

0x4001_6000

0x4001_5000 Dual Timer

0x4001_3000

0x4001_2000 SW WDT

0x4001_1000 HW WDT

0x4001_0000 Clock/Reset

0x4000_1000

0x4000_0000 MainFlash I/F

メモリサイズの 詳細は

次項の「●メモリマップ(2)」

を参照してください。

Reserved

Cortex-M4 Private

Peripherals

Peripherals

Reserved

External Device

Area

MainFlash

Reserved

Reserved

Reserved

DualFlash

Reserved

Reserved

Reserved

Reg. Area

32 Mbytes

Bit band alias

32 Mbytes

Bit band alias

Reserved

Reserved

Reserved

See "Memory Map 

(2) and (3)" for 

memory size 

details. 
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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)

M
a
in

F
la

s
h

4
0
 K

b
y
te

s

SA0-3(#1) (8KBx4)

M
a
in

F
la

s
h

4
0
 K

b
y
te

s

SA0-3(#1) (8KBx4)

M
a
in

F
la

s
h

4
0
 K

b
y
te

s

Reserved

Reserved

Reserved

SA9-23(#1) (64KBx15)

M
a
in

F
la

s
h

2
 M

b
y
te

s

SA9-23(#0) (64KBx15) SA9-23(#0) (64KBx15) SA9-23(#0) (64KBx15)

M
a
in

F
la

s
h

1
 M

b
y
te

s

M
a
in

F
la

s
h

1
.5

 M
b
y
te

s
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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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12.2 Recommended Operating Conditions 

Parameter Symbol Conditions 
Value 

Unit Remarks 
Min Max 

Power supply voltage VCC - 2.7 *3 5.5 V  

Power supply voltage (VBAT) VBAT - 1.65 5.5 V  

Analog power supply voltage AVCC - 2.7 5.5 V AVCC = VCC 

Analog reference voltage 
AVRH - *2 AVCC V  

AVRL - AVSS AVSS V  

Operating 
temperature 

Junction temperature TJ - - 40 + 125 °C  

Ambient temperature TA - -40 *1 °C  

*1: The maximum temperature of the ambient temperature (TA) can guarantee a range that does not exceed the junction 
temperature (TJ). 
The calculation formula of the ambient temperature (TA) is: 

  TA (Max) = TJ(Max) - Pd(Max) × θJA 

  Pd: Power dissipation (W)  
  θJA: Package thermal resistance (°C/W) 

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

  IOL: L level output current 
  IOH: H level output current 
  VOL: L level output voltage 
  VOH: H level output voltage 

*2: The minimum value of analog reference voltage depends on the value of compare clock cycle (tCCK). See 12.5. 12-bit A/D 
Converter for the details. 

*3: For the voltage range between Vcc(min) and the low voltage detection reset (VDH), the MCU must be clocked from 
either the High-speed CR or the low-speed CR.” 
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12.4.6 Operating Conditions of Main PLL (in the Case of Using Built-in High-speed CR Clock for Input Clock of Main PLL) 

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

Parameter Symbol 
Value 

Unit Remarks 
Min Typ Max 

PLL oscillation stabilization wait time*1 
(lock up time) 

tLOCK 100 - - μs  

PLL input clock frequency fPLLI 3.8 4 4.2 MHz  

PLL multiplication rate - 50 - 95 multiplier  
PLL macro oscillation clock frequency fPLLO 190 - 400 MHz  

Main PLL clock frequency *2 fCLKPLL - - 200 MHz  

*1: Time from when the PLL starts operating until the oscillation stabilizes 

*2: For more information about Main PLL clock (CLKPLL), see Chapter 2-1: Clock in FM4 Family Peripheral Manual Main Part 

(002-04856). 

Note: 

− The High-speed CR clock (CLKHC) should be set with frequency/temperature trimming to act as the source clock of the 
Main PLL. 

 

12.4.7 Reset Input Characteristics 

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

Parameter Symbol 
Pin 

Name 
Conditions 

Value 
Unit Remarks 

Min Typ 

Reset input time tINITX INITX - 500 - ns  
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12.4.8 Power-On Reset Timing 

(VSS = 0V) 

Parameter Symbol 
Pin 

Name 
Conditions 

Value 
Unit Remarks 

Min Typ Max 

Power supply shut down time tOFF 

VCC 

- 1 - - ms *1 

Power ramp rate dV/dt VCC: 0.2V to 2.70V 0.6 - 1000 mV/µs *2 

Time until releasing Power-on reset tPRT - 0.33 - 0.60 ms  

*1: VCC must be held below 0.2V for a minimum period of tOFF. Improper initialization may occur if this condition is not met. 

*2: This dV/dt characteristic is applied at the power-on of cold start (tOFF>1ms). 

Note: 

− If tOFF cannot be satisfied designs must assert external reset(INITX) at power-up and at any brownout event per 12. 4. 7. 

 

Glossary 
 VDH: detection voltage of Low Voltage detection reset. See “12.7. Low-Voltage Detection Characteristics”. 

 
12.4.9 GPIO Output Characteristics 

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

Parameter Symbol 
Pin 

Name 
Conditions 

Value 
Unit Remarks 

Min Typ 

Output frequency tPCYCLE Pxx* 
VCC ≥ 4.5 V - 50 MHz  

VCC < 4.5 V - 32 MHz  

*: GPIO is a target. 

 

Pxx

tPCYCLE
 

 

VDH

tPRT

Internal RST

VCC

CPU Operation start

RST Active release

0.2V 0.2V

tOFF

dV/dt0.2V

2.7V



  
  

  

 

Document Number: 002-04986 Rev.*B  Page 147 of 192 
 
 

 
S6E2C4 Series 

 

 

 
MS bit = 0 

 

 

 

 
MS bit = 1 

*: Changes when writing to TDR register 

 

 

 

tSOVLI

tSCYC

tSHOVI
VOL VOL

VOH

VOH

VOL

VOH

VOL

VIH

VIL

VIH

VIL

tIVSLI tSLIXI

tF tR

tSLSH tSHSL

tSHOVE

VIL VIL

VIH VIH VIH

VOH

*

VOL

VOH

VOL

VIH

VIL

VIH

VIL

tIVSLE tSLIXE

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 
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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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12.4.18 JTAG Timing 

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

Parameter Symbol Pin Name Conditions 
Value 

Unit Remarks 
Min Max 

TMS, TDI setup time tJTAGS 
TCK, 

TMS, TDI 

VCC ≥ 4.5 V 
15 - ns 

 

 VCC ＜4.5 V 

TMS, TDI hold time tJTAGH 
TCK, 

TMS, TDI 

VCC ≥ 4.5 V 
15 - ns  

VCC ＜4.5 V 

TDO delay time tJTAGD 
TCK, 
TDO 

VCC ≥ 4.5 V - 25 
ns  

VCC ＜4.5 V - 45 

Note: 

− When the external load capacitance CL = 30 pF. 

 

 

 

 

 

 

TCK 

TMS/TDI 

TDO 



  
  

  

 

Document Number: 002-04986 Rev.*B  Page 178 of 192 
 
 

 
S6E2C4 Series 

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 176 LQP 176 

 

 

DIMENSIONS
SYMBOL

MIN. NOM. MAX.

A 1.70

A1 0.05 0.15

b 0.17 0.22 0.27

c 0.09 0.20

D 26.00 BSC

D1 24.00 BSC

e 0.50 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

176

e

D1

D

EE1

3

3

0.08 C A-B Db

0.10 C A-B D

8

752

2

0.08 C

A

A'

SEATING

PLANE

4

5 7

45
7

A

A10.25

10L1

L

b
SECTION A-A'

c9

6

0.20 C A-B D

SIDE VIEW

TOP VIEW

BOTTOM VIEW

1

176

44

45

88

89132

133

44

45

88

23198

133

PACKAGE OUTLINE, 176 LEAD LQFP
24.0X24.0X1.7 MM LQP176 REV**

002-15150 ** 
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Package Type Package Code 

PFBGA 192 LBE 192 

 

 

2. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2009.
THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.

3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.

4. "e" REPRESENTS THE SOLDER BALL GRID PITCH.

5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
SIZE MD X ME.

6. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER
IN A PLANE PARALLEL TO DATUM C.

7.  "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" OR "SE" =0.
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" = eD/2 AND "SE" = eE/2.

1. ALL DIMENSIONS ARE IN MILLIMETERS.

8. A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK.
METALLIZED MARK INDENTATION OR OTHER MEANS.

9. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

NOTES

NOM.MIN.

E 12.00 BSC

D

A

1A

12.00 BSC

SYMBOL
MAX.

1.45

DIMENSIONS

0.25

D1

E 1

ME

MD

n

14

14

192

b 0.35 0.550.45

eE

eD

SD / SE

0.80 BSC

0.80 BSC

0.40 BSC

10.40 BSC

10.40 BSC

0.35 0.45

A

0.20 C

2X

B

0.20 C

2X

INDEX MARKPIN A1
CORNER 8

1

2

3

4

5

6

7

8

9

10

11

ABCDEFGHJKL

192xφ b 0.08 C A B
6

7

7

DETAIL A

SIDE VIEW
0.10 C

C

DETAIL A

BOTTOM VIEWTOP VIEW

MP

12

13

14

N

12.00X12.00X1.45 MM LBE192 REV**
PACKAGE OUTLINE, 192 BALL FBGA

002-13493 ** 


