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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4F

32-Bit Single-Core

200MHz

CANbus, CSIO, EBI/EMI, I2C, LINbus, SD, SPI, UART/USART
DMA, I2S, LVD, POR, PWM, WDT
152

1.5MB (1.5M x 8)

FLASH

192K x 8

2.7V ~ 5.5V

A/D 32x12b; D/A 2x12b
Internal

-40°C ~ 125°C (TA)

Surface Mount

176-LQFP

176-LQFP (24x24)
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Pin No

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
circuit
type

Pin state
type

16

13

F3

PAB

SCS70_0

RX0_0

FRCK2 0

INTO3_0

MADATA11_0

18

17

14

F4

PAC

SCS710

TX0 0

TIOB8_0

AIN3 0

MADATA12_0

P54

SIN15 1

RTO04_1
(PPG04_1)

TIOA10_2

INTOO_2

MADATA20 0

20

P55

SOT15_1
(SDA15_1)

RTO05_1
(PPGO4_1)

TIOB10 2

MADATA21 0

21

P56

SCK15_1
(SCL15 1)

DTTIOX_1

TIOBO_1

MADATA22_0

22

P57

IC00_1

TIOB1_ 1

MADATA23 0

23

18

15

F5

PAD

SCK3_ 0
(SCL3_0)

TIOB9 0

BIN3_0

MADATA13_0

24

19

16

F6

PAE

ADTG_0

SOT3 0
(SDA3_0)

TIOB10_0

ZIN3_0

MADATA14 0
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Pin No

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
circuit
type

Pin state

51

41

L2

P5D

SIN10_1

TIOB11 2

INTOL 2

MADATA29 0

I2SMCLKO_0

52

42

L3

PSE

SOT10_1
(SDA10_1)

TIOA12 2

MADATA30_0

12SDO0_0

53

43

M2

P5F

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

SIN3_1

RTO10_0
(PPG10_0)

TIOAO O

AINO_0O

INT23_0

MCSX7 0

57

47

39

N3

P41

SOT3 1
(SDA3 1)

RTO11 0
(PPG10_0)

TIOA1 O

BINO_O

MCSX6_0

58

48

40

M3

P42

SCK3_1
(SCL3 1)

RTO12_0
(PPG12_0)

TIOA2 0

ZINO_O

MCSX5_0

59

49

41

L4

P43

SIN15 0

RTO13_0
(PPG12 0)

TIOA3 0

INTO4_ 0

MCSX4_0
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Pin No

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
circuit
type

Pin state
type

62

54

M6

P49

VWAKEUP

0]

U

78

63

K5

PFO

SCS63 0

RX2 1

FRCK1_ 1

TIOA15 1

INT22_1

64

K6

PF1

SCS62_0

TX2_1

TIOB15_1

INT23_1

80

65

55

L6

P70

ADTG_8

SIN1 1

INTO6_0

MRDY_0

81

66

56

J6

P71

SOT1_1
(SDAL 1)

MADOO_0

82

67

57

L8

P72

SIN9 0

TIOBO 0

INTO7_0O

MADOL 0

83

68

58

K8

P73

SOT9_0
(SDA9 0)

TIOB1_0

MADO2_0

84

69

59

J8

P74

SCK9 0
(SCL9 0)

TIOB2_0

MADO3_0

85

70

N8

PF2

RTO10_1
(PPG10_1)

TIOAG6_1

MRASX_0

86

71

M8

PF3

RTO11_1
(PPG10_1)

TIOB6_1

INTO5_1

MCASX_0

87

72

N9

PF4

RTO12_1
(PPG12_1)

TIOA7 1

INTO6_1

MSDWEX_0
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Embedded in Tomorrow
Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
TIOAO 0O 56 46 38 N2
B TIOAOD 1 Base Timer ch.0 TIOA Pin 45 35 30 J2
Ti?nS:r TIOAO 2 114 94 78 L11
0 TIOBO_0 82 67 57 L8
TIOBO 1 Base Timer ch.0 TIOB Pin 21 - - -
TIOBO 2 115 95 79 K13
TIOAL1 O 57 47 39 N3
B TIOALl 1 Base Timer ch.1 TIOA Pin 46 36 31 K1
Ti?nS:r TIOAL 2 116 96 80 K12
1 TIOB1 0 83 68 58 K8
TIOB1 1 Base Timer ch.1 TIOB Pin 22 - - -
TIOB1 2 123 99 83 J13
TIOA2 0 58 48 40 M3
B TIOA2 1 Base Timer ch.2 TIOA Pin 47 37 32 K2
Ti?nseer TIOA2 2 124 | 100 | 84 | J12
> TIOB2 0 84 69 59 J8
TIOB2_ 1 Base Timer ch.2 TIOB Pin 26 - - -
TIOB2 2 125 101 85 J11
TIOA3 0 59 49 41 L4
B TIOA3 1 Base Timer ch.3 TIOA Pin 48 38 33 K3
Tif‘nS:r TIOA3_2 130 | 106 | 86 H9
3 TIOB3 0 91 76 60 K9
TIOB3 1 Base Timer ch.3 TIOB Pin 27 - - -
TIOB3 2 131 107 87 H12
TIOA4 O 60 50 42 M4
TIOA4 1 Base Timer ch.4 TIOA Pin 49 39 34 K4
Base TIOA4 2 132 108 88 H14
Timer
4 TIOB4_0 92 77 61 P10
TIOB4_1 Base Timer ch.4 TIOB Pin 28 - - -
TIOB4_2 133 109 89 Gl4
TIOA5_0 61 51 43 N4
TIOAS 1 Base Timer ch.5 TIOA Pin 50 40 35 L1
B_ase TIOA5_2 134 110 90 H13
Timer
5 TIOB5_0 93 78 62 N10
TIOB5_1 Base Timer ch.5 TIOB Pin 29 - - -
TIOB5_2 135 111 91 H11
TIOA6_0 179 147 117 D9
TIOAG6_1 Base Timer ch.6 TIOA Pin 85 70 - N8
Base TIOA6_2 200 - - -
Timer
6 TIOB6_0 178 146 116 B8
TIOB6_1 Base Timer ch.6 TIOB Pin 86 71 - M8
TIOB6_2 199 - - -
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
DTTI1X_O Input signal controlling wave form 70 55 47 L5
generator outputs RTO10 to RTO15 of
DTTI1IX_1 Multi-function timer 1. 94 - - -
FRCK1_0 16-bit free-run timer ch.1 external clock 1 56 48 MS
FRCK1 1 | inputpin 78 63 - K5
IC10_0 96 79 63 L10
IC10_1 95 - - -
IC11 0 97 80 64 K10
IC11_1 16-bit input capture input pin of 101 - - -
Multi-function timer 1.
IC12_0 ICxx describes channel number. 98 81 65 M10
IC12_1 102 - - -
IC13_0 99 82 66 N11
IC13_1 103 - - -
RTO10_0 Wave form generator output pin of
— 56 46 38 N2
(PPG10_0) Multi-function timer 1.
RTO10 1 This pin operates as PPG10 when it is
used in output modes. -
(PPG10_1) din PPG1 d 85 0 N8
Multi- —
function Eggi(l)—g Wave form generator output pin of 57 47 39 N3
Timer 1 ( _0) Multi-function timer 1.
RTO11 1 This pin operates as PPG10 when it is
u used in output modes. -
(PPG10_1) din PPG1 output mod 86 | 71 M8
RTO12 0 Wave form generator output pin of 58 48 40 M3
(PPG12_0) Multi-function timer 1.
RTO12 1 This pin operates as PPG12 when it is
u used in output modes. -
(PPG12_1) din PPG1 d 81 | 72 N9
RTO13_0 Wave form generator output pin of
_ 59 49 41 L4
(PPG12_0) Multi-function timer 1.
RTO13 1 This pin operates as PPG12 when it is
used in output modes. -
(PPG12_1) din PPG1 d 88 | 73 P9
(ﬁggﬂ—g) Wav_e form_ generator output pin of 60 50 42 M4
— Multi-function timer 1.
RTO14 1 This pin operates as PPG14 when it is
(PPG14_1) used in PPG1 output modes. 89 74 i} M9
(Eggii—g) Wave form generator output pin of 61 51 43 N4
= Multi-function timer 1.
RTO15_1 This pin operates as PPG14 when it is % 75 L9
(PPG14 1) used in PPG1 output modes. )
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
DTTI2X 0 Input signal controlling wave form 8 8 8 D3
— generator outputs RTO20 to RTO25 of
DTTI2X_1 Multi-function timer 2. 202 - - -
FRCK2_0 16-bit free-run timer ch.2 external clock 17 16 13 F3
FRCK2_ 1 Input pin 197 165 135 c6
1IC20_0 9 9 9 D4
IC20_1 201 - - -
IC21_0 14 13 10 ES5
Ic21 1 16-bit input capture input pin of 200 - - -
— Multi-function timer 2.
IC22_0 ICxx describes channel number. 15 14 1 F1
IC22_1 199 - . .
IC23_0 16 15 12 F2
IC23_1 198 166 136 D6
RTO20_0 ;
— Wave form generator output pin of
(PPG20_0) Multi-functic?n timer 2. PP ? ? ? 52
RTO20 1 This pin operates as PPG20 when it is
(PPG20_1) | used in PPG2 output modes. 203 - - -
Multi- -
function E;gg(l)—g Wave form generator output pin of 3 3 3 c2
Timer 2 ( _0) Multi-function timer 2.
RTO21 1 This pin operates as PPG20 when it is
(PPG20_1) | used in PPG2 output modes. 204 - - -
RTO22_0 ;
— Wave form generator output pin of
(PPG22_0) Multi-functic?n timer 2. PUER ! ! ! ©
RTO22 1 This pin operates as PPG22 when it is
(PPG22_1) | used in PPG2 output modes. 205 - - -
RTO23_0 ;
— Wave form generator output pin of
(PPG22_0) Multi-functiogn timer 2. PUER > ° > P
RTO23 1 This pin operates as PPG22 when it is
(PPG22 1) | used in PPG2 output modes. 206 - - -
RTO24_0 ;
— Wave form generator output pin of
(PPG24_0) Multi-functiogn timer 2. PUER ° ° ° i
RTO24 1 This pin operates as PPG24 when it is
(PPG24_1) | usedin PPG2 output modes. 207 167 - E6
(Egggi—g) ?\lﬁvi\(efform ger!eratozr output pin of 7 7 7 D1
— ulti-function timer 2.
RTO25 1 This pin operates as PPG24 when it is
(PPG24_1) used in PPG2 output modes. 208 168 - BS
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
AINO_O 56 46 38 N2
AINO_1 QPRC ch.0 AIN input pin 65 - - -
Quadratur AINO_2 114 94 78 L11
e BINO_O 57 47 39 N3
Position/ . .
Revolution BINO_1 QPRC ch.0 BIN input pin 66 - - -
Counter BINO_2 115 95 79 K13
0 ZINO_O 58 48 40 M3
ZINO_1 QPRC ch.0 ZIN input pin 67 - - -
ZINO_2 116 96 80 K12
AIN1_ O 91 76 60 K9
AIN1_1 QPRC ch.1 AIN input pin 94 - - -
Quadratur AIN1_2 123 99 83 J13
e BIN1_O 92 77 61 P10
Position/ . .
Revolution BIN1_1 QPRC ch.1 BIN input pin 95 - - -
Counter BIN1 2 124 100 84 J12
1 ZIN1_0 93 | 78 | 62 | N10
ZIN1_1 QPRC ch.1 ZIN input pin 101 - - -
ZIN1_2 125 101 85 Jiu
AIN2_0 2 2 2 B2
AIN2_1 QPRC ch.2 AIN input pin 32 23 20 G5
Quadratur AIN2_2 120 . . .
e BIN2_0 3 3 3 Cc2
Position/ . .
Revolution BIN2_1 QPRC ch.2 BIN input pin 36 26 21 H2
Counter BIN2_2 121 - - -
2 ZIN2_0 4 4 4 C3
ZIN2_1 QPRC ch.2 ZIN input pin 37 27 22 J1
ZIN2_2 122 - - -
AIN3_0 18 17 14 F4
AIN3_1 QPRC ch.3 AIN input pin 45 35 30 J2
Quadratur AIN3_2 149 - - -
e BIN3_0 23 18 15 F5
Position/ . .
Revolution BIN3_1 QPRC ch.3 BIN input pin 46 36 31 K1
Counter BIN3_2 150 - - -
3 ZIN3_0 24 19 16 F6
ZIN3_ 1 QPRC ch.3 ZIN input pin 47 37 32 K2
ZIN3_2 151 - - -
RTCCO_O 0.5 seconds pulse output pin of Real-time 211 171 139 C4
Real-time RTCCO 1 | Clock 33 - - -
clock SUBOUT_0 . 211 171 139 C4
Sub clock output pin
SUBOUT_1 33 - - -
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
WKUPO Ei?we(? standby mode return signal input 158 128 104 c13
Low-Power WKUP1 Ei(ra]elp standby mode return signal input 14 13 10 E5
Consumption : =
Mode WKUP?2 Eirewezp standby mode return signal input 70 55 a7 L5
WKUP3 Fl?iﬁeg standby mode return signal input 212 172 140 B3
DAC DAO 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
VREGCTL On-board regulator control pin 76 61 53 N6
VBAT The return signal input pin from a
VWAKEUP hibernation state I 62 54 M6
SD memory card interface
S_CLK_0 SD memory card clock output pin 38 28 23 H3
SD memory card interface
S_CMD_0 SD memory card command output 41 81 26 H6
S_DATA1_0 36 26 21 H2
SD IF S_DATAO_O | sp memory card interface 37 27 22 J1
S DATA3 0 | SD memory card data bus 42 32 27 J5
S_DATA2_0 43 33 28 Ja
SD memory card interface
S_CD_0 SD memory card detection pin 45 35 30 J2
SD memory card interface
S_WP_0 SD memory card write protection 44 4 29 J3
[2SMCLKO_0 | I?S external clock pin 51 41 - L2
12SDO0_0 12S serial transition data output pin 52 42 - L3
1’S [2SWS0_0 2S frame synchronization signal pin 53 43 - M2
12SDI0_0 12S serial received data input pin 34 24 - G6
I2SCKO0_0 12S bit clock pin 35 25 - H4
Q_SCK_O0 SPI clock output pin 173 143 - D10
Q_lo0_0 172 142 - C10
Q_lo1_0 . . 171 141 - B10
SPI data input/output pin
High-Speed Q_lo2_0 170 140 - D11
Quad SPI Q 1030 169 139 - c1u
Q CS0 0 174 144 - B9
 CS1_| chip select output pin 175 - - -
CS1. 0 SPI chi I i
Q_Cs2.0 176 - - -
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
X0 Main clock (oscillation) input pin 106 86 70 P12
X1 Main clock (oscillation) 1/O pin 107 87 71 P13
Clock X0A Sub clock (oscillation) input pin 73 58 50 P5
X1A Sub clock (oscillation) 1/O pin 74 59 51 P6
CROUT_O Built-in High-speed CR-osc clock output 157 127 103 D13
CROUT _1 port 184 152 122 E8
A/D converter and D/A converter
AvCC analog power supply pin 110 90 4 M13
Analog A/D converter analog reference voltage
Power AVRL input pin 112 92 76 L13
A/D converter analog reference voltage
AVRH input pin 113 93 77 L12
VBAT VBAT power supply pin.
Power VBAT Backup power supply (battery etc.) and 75 60 52 P8
system power supply.
Analog A/D converter and D/A converter
GND AVSS GND pin 111 91 75 M12
C Pin C Power supply stabilization capacity pin 62 52 44 P2
Note

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

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

VBAT only Power-on is possible when VBAT and VCC turns Power-on and Hibernation control is setting and then VCC turns
Power-off. About Hibernation control, see Chapter 7-2: VBAT Domain(B) in FM4 Family Peripheral Manual Main Part(002-04856).

Turning on: VBAT — VCC

VCC — AVCC — AVRH
Turning off: AVRH — AVCC — VCC
VCC — VBAT

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

care to design the printed circuit board to minimize noise.
Consider the case of introducing error as a result of noise, perform error detection such as by applying a checksum of data at the
end. If an error is detected, retransmit the data.

Differences in Characteristics Within the Product Line
The electric characteristics including power consumption, ESD, latch-up, noise, and oscillation differ among members of the

product line because chip layout and memory structures are not the same; for example, different sizes, flash versus ROM, etc. If
you are switching to a different product of the same series, please make sure to evaluate the electric characteristics.

Pull-up Function of 5V Tolerant I/O
Please do not input the signal more than VCC voltage at the time of Pull-Up function use of 5 V tolerant 1/O.

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

S6E2C4 Series

S6E2C4AH/I/L

0x2020_0000

0x2004_8000

Resened

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Resened

Ox1FFD_0000

SRAMO
192 Kbytes

0x0041_0000

Resened

0x0040_8000
0x0040_6000

SA0-3(#1) (8KBx4)
SA3(#0) (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming

0x0040_0000

Security

0x0020_0000

0x0010_0000

0x0000_0000

Resened

SA9-23(#1) (64KBx15)

SA8(#1) (32KB)

SA4-7(#1) (8KBx4) |

| SA8@0) (32kB) |

SAA-7(#0) (8KBx4)

Sa1AgIN 2
yse|jureiy

S6E2C49H/J/L

0x2020_0000

0x2004_8000

Resened

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Resened

Ox1FFE_0000

SRAMO
128 Kbytes

0x0041_0000

Resened

0x0040_8000
0x0040_6000

SA0-3(#1) (8KBx4)
SA3(#0) (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming

0x0040_0000

Security

0x0018_0000

0x0010_0000|

Resened

SA9-15(#1) (64KBx7)

SAS8(#1) (32KB)

_ SA4-7(#1) (8KBx4) |

SAB(#0) (32KB)

0x0000_0000

SAA-7(#0) (8KBx4)

| salhayl ov |

salkgN §°T

i yselqure |

yse|durep

S6E2C48H/J/L

0x2020_0000

0x2004_8000

Resened

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Resened

Ox1FFF_0000

SRAMO
64 Kbytes

0x0041_0000

Resened

0x0040_8000
0x0040_6000

SA0-3(#1) (8KBx4)
SA3(#0) (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming

0x0040_0000

Security

0x0010_0000

Resened

0x0000_0000

SAA-7(#0) (8BKBx4)

SAQ-23(#0) (64KBx15)

| SA8(#0) (32KB)

yse|qure
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S6E2C4 Series

Power-On
Reset or Device |Run mode : Return
9 Low- INITX Internal or Sleep Timer mode, Deep Standby RTC From Deep
Input RTC mode, or mode or Deep Standby
= Voltage | giate Reset mode Stop mode State Stop mode State Standby
0| E ti Detection State State Mode State
E unction State
3 Group
- P
Power Power ower
E Supply Power Supply Supply Power Supply Power Elupply Supply
Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Hi-Z/
WKUP WKUP WKUP WKUP
enabled Maintain e*r;%tljéd nput eér;%Llj(ted
Setting | Setting | Setting reviols enabled
External | disabled | disabled | disabled P
. state
interrupt
enable Maintain | Maintain
Q| selected previous | previous GPIO
Resource state state selected, | Hi-Z/internal GPIO
other than internal input fixed selected
above Hi-z/ Hi-z/ Hi-Z/internal | input fixed at0
selected Hi-Z input input input fixed at0
enabled | enabled ato
GPIO
selected

*1: Oscillation is stopped at Sub Timer mode, sub CR Timer mode, RTC mode, Stop mode, Deep Standby RTC mode, and Deep
Standby Stop mode.
*2: Maintain previous state at Timer mode. GPIO selected internal input fixed at 0 at RTC mode, Stop mode.

*3: Maintain previous state at Timer mode. Hi-Z/internal input fixed at 0 at RTC mode, Stop mode.
*4: |t shows the case selected by EPFR14.E_SPLC register.
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List of VBAT Domain Pin Status

S6E2C4 Series

© Devi Rug 5 standb RFeturn VBAT RFeturn
evice | mode . ee an rom rom
S Poc\)/\;]er- Illr\]lg[ﬁ Internal or F;r.:.rgenr“r)ndoed%’r RTC mF())de or D)éep Deep RTC VBAT
» reset*1 | State Reset | Sleep Stop mode State Standby Stop Standby Mode RTC
= State | mode mode State Mode State Mode
8 |Function State State State
@ Group
£
a Power
'<7: Supply | Power Supply gower Power Supply Power Supply Power Power Power
) Unstabl Stable upply Stable Stable Supply | Supply | Supply
S e Stable Stable Stable Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1 - -
- - - - SPL=0 SPL=1 SPL=0 SPL=1 - - -
GPIO | Setting Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Setting
selected |disabled|PT€ViOUS|previous previous| previous | previous | previous | previous | previous prohibition -
state state state state state state state state
Sub
crystal
S |oscillator Maintain | Maintain
input pin/| Input Input Input Input Input Input Input Input Input . .
external |enabled |enabled [enabled |enabled | enabled | enabled | enabled | enabled | enabled | PrEVIOUS | Previous
state state
sub clock
input
selected
. |Maintain|Maintain|Maintain| Maintain | Maintain | Maintain | Maintain | Maintain .
GPIO | Setting . . . . . . . . Setting
selected |disabled|Pr€VIOUS|Previous previous| previous | previous | previous | previous | previous prohibition -
state state state state state state state state
si)gecrlgi:( Setting Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain Main_tain
. ; previous|previous|previous| previous | previous | previous | previous | previous | previous | previous
input |disabled
state state state state state state state state state state
T selected _ _ _ _ _
Hi-z/ Maintain | Maintain | Maintain | Maintain
Sub internal previous | previous | previous | previous
crystal input [Maintain|Maintain|Maintain| state/ state/ state/ state/ | Maintain | Maintain | Maintain
oscillator | fixed at |previous|previous|previous| When When When When | previous | previous | previous
output o/ state state state |oscillation|oscillation|oscillation|oscillation| state state state
pin or input stops, stops, stops, stops,
enable Hi-Z*2 Hi-Z*2 Hi-Z*2 Hi-Z*2
Resource
selected Maintain|Maintain|Maintain| Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain
U Hi-Z |previous|previous|previous| previous | previous | previous | previous | previous | previous | previous
GPIO state state state state state state state state state state
selected

*1: When VBAT and VCC power on.

*2: When the SOSCNTL bit in the WTOSCCNT register is 0, the sub crystal oscillator output pin is maintained in the previous state.
When the SOSCNTL bit in the WTOSCCNT register is 1, oscillation is stopped at Stop mode and Deep Standby Stop mode
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Table 12-2 Typical and Maximum Current Consumption in Normal Operation (PLL), Code with Data Accessing Running
from Flash Memory (Flash Accelerator Mode and Trace Buffer Function Disabled)

Pin e *4 Value i
Parameter | Symbol Name Conditions Frequency Typ*t Max*2 Unit Remarks
200 MHz 128 236 mA
*5 192 MHz 123 230 mA
180 MHz 116 221 mA
160 MHz 102 205 mA
144 MHz 93 193 mA
120 MHz 79 175 mA | *3
100 MHz 67 161 | mA | when all peripheral
*6 80 MHz 54 145 mA clocks are on
60 MHz 42 130 mA
40 MHz 30 115 mA
20 MHz 17 99 mA
Normal 8 MHz 9.2 90.0 mA
Power | Vee operation 4 MHz 6.7 86.9 mA
supply ce *7,%8 200 MHz 74 170 mA
current (PLL) *5 192 MHz 71 167 mA
180 MHz 67 162 mA
160 MHz 59 152 mA
144 MHz 53 145 mA
120 MHz 45 135 mA | "3
100 MHz 39 127 MA | When all peripheral
6 80 MHz 32 118 MA | clocks are off
60 MHz 25 110 mA
40 MHz 18 101 mA
20 MHz 11 92 mA
8 MHz 6.5 86.8 mA
4 MHz 5.1 85.0 mA

*1: Ta = +25°C, Vcc = 3.3V

*2: Ty =+125°C, Vcc =55V

*3: When all ports are fixed

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

*5: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 11, FBFCR.BE = 0)
*6: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 0)
*7: With data access to a MainFlash memory.

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

Document Number: 002-04986 Rev.*B Page 98 of 192



\J

—
—

—

———

—

——

——
—

=2 CYPRESS

Embedded in Tomorrow

S6E2C4 Series

Table 12-8 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

. Value
Pin L .
Parameter | Symbol Name Conditions Frequency Typ M Unit Remarks
*3, *4
056 | 301 | mA | > 7 ce
*3, *4
lccH Stop mode - - 27.03 mA Ta = +85°C
*3’ *4
- 3992 | mA | "7 o
*3, *4
1.40 385 | MA | " omec
Timer mode™ *3, *4
(main oscillation) 4 MHz ) 21.87 | MA | 1= igseC
*3, *4
- 4076 | mA | 7 o
*3, *4
0.95 | 340 | mA | 7 e
Tiererllrt'n.ode M 07 42 A *3, %4
uilt-in z - : m — 4qEo
High-speed CR) Ta = +85°C
Power *3,*4
supply lccr | VCC - 4031 1 mA ) 2 105°C
current
*3, *4
0.57 3.02 mA Ta = +25°C
Timer mode™ *3, *4
(sub oscillation) 32 kHz i 21.04 1 mA | 12 Lgsec
*3’ *4
- 3993 | mA | "7 0sec
*3, *4
0.58 3.03 mA Ta = +25°C
Timer mode *3 %/
(built-in 100 kHz - 27.05 mA _ o
low-speed CR) Ta=+85°C
*3, *4
] 39.94 | MA | 1,z +105°C
*3, *4
0.57 302 | mA | 1 osec
RTC mode™® *3, *4
lccr (sub oscillation) 32 kHz ) 2004 | mA | = igsec
*3, *4
- 3993 | mA | 7 e
*1: Vce = 3.3V
*2:Vce = 5.5V

*3: When all ports are fixed

*4: When LVD is off
*5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
*6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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High-Speed Synchronous Serial (SPI =1, SCINV = 0)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin o Vec <45V Vec 245V ]
Parameter Symbol Name Conditions Unit
Min Max Min Max
Serial clock cycle time tscyc SCKx 4tcyep - Atcycp - ns
SCK1—SOT delay time tsHowi SS%?)(( -10 +10 -10 +10 ns
Internal shift 14
SIN—SCK| setup time tivsLi SCKx, clock - 125 - ns
SINX ’ 12.5*%
operation
SCK|]—SIN hold time tsuixi SCKx, 5 - 5 - ns
SINX
. SCKX,
SOT—SCK]| delay time tsovL SOTx 2tcyep - 10 - 2tcvep - 10 - ns
Serial clock L pulse width tsLsH SCKXx 2tcyep -5 - 2tcyep - 5 - ns
Serial clock H pulse width tsHsL SCKx tcyer + 10 - tcyep + 10 - ns
. SCKx
SCK1—SOT delay time tsHove ! - 15 - 15 ns
SOTx External shift
SIN—SCK| setup time tivsLe SCKx, clock 5 - 5 - ns
SINX operation
SCK|—SIN hold time tsuixe SS?I\KD’:' 5 - 5 - ns
SCK fall time tr SCKx - 5 - 5 ns
SCK rise time tr SCKXx - 5 - 5 ns
Notes:

— The above characteristics apply to CLK synchronous mode.

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

— These characteristics only guarantee the following pins:

No chip select: SIN4_0, SOT4_0, SCK4_0
Chip select: SIN6_0, SOT6_0, SCK6_0, SCS60_0, SCS61_0, SCS62_0, SCS63_0

— When the external load capacitance C. = 30 pF. (for *, when CL = 10 pF)
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12.4.15 I?C Timing

Standard-mode, Fast-mode

S6E2C4 Series

(Vcc = 2.7V to 5.5V, Vss = 0V)

Standard-mode Fast-mode
Parameter Symbol Conditions Unit | Remarks
Min Max Min Max
SCL clock frequency fscL 0 100 0 400 kHz
(Repeated) START condition
hold time tHDsTA 4.0 - 0.6 - V&
SDA | —» SCL |
SCL clock L width tLow 4.7 - 1.3 - V&
SCL clock H width tHIGH 4.0 - 0.6 - us
(Repeated) START condition
setup time tsusTa CL=30pF 4.7 - 0.6 - us
SCL1 - SDA| L= SUPh
- R = (Vp/loL)
Data hold time 0 » 0 3
SCL | — SDA | 1 tHDDAT 3.45 0.9 us
o e, tsubar 250 : 100 - | ons
gté)f TCTdSItIIDOR ?etUp time tsusto 4.0 - 0.6 - V&
Bus free time between
"Stop condition" and teur 4.7 - 1.3 - us
"START condition"
2 MHz < . *
tevep < 40 MHz 2 tcyep™ - 2 tcyep™ - ns
40 MHz = . .
tevep <60 MHZ 4 tcycp™ - 4 tcycp™ - ns
Noise filter tsp *5
60 MHz < x4 *4
tevep <80 MHz 6 tcycp - 6 tcycp - ns
< % *

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

supply voltage of the pull-up resistance and loL indicates VoL guaranteed current.
*2: The maximum tnoot must not extend beyond the low period (tLow) of the device’s SCL signal.
*3: Fast-mode I2C bus device can be used on a Standard-mode I°C bus system as long as the device satisfies the requirement of

"tsupat 2 250 ns.”

*4: tcvep is the APB bus clock cycle time. For more information about the APB bus number to which the 12C is connected, see
"8.Block Diagram"” in this data sheet.

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

When using Fast-mode, the peripheral bus clock must be set more than 8 MHz.
*5: The noise filter time can be changed by register settings. Change the number of the noise filter steps according to the APB bus

clock frequency.
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter
(Vcc = AVee = 2.7V to 5.5V, Vss = AVss = AVRL = 0V)

Pin Value ]
Parameter Symbol Name Min Typ Max Unit Remarks
Resolution - - - - 12 bit
Integral nonlinearity - - -45 - +45 LSB
Differential nonlinearity - - -25 - +25 LSB
Zero transition voltage Vzr ANXx -15 - + 15 mV AVRH=27Vto55V
Full-scale transition v ANXX AVRH -15 - AVRH + 15 mV
voltage FsT AVcc - 15 - AVce + 15 mv
Conversion time - - 0.5 - - us AVcc 245V
- >
Sampling time *2 ts - 0.15 10 s AVec 245V
0.3 - AVcc <45V
. 25 - 1000 AVcc 245V
Compare clock cycle™ teck - ns
50 - 1000 AVcc <45V
State transition time to ¢ ) ) . 10 S
operation permission ST : H
Power supply current AVCC - 0.69 0.92 mA A/D 1 unit operation
(analog + digital) - 1.3 22 MA | When A/D stop
A/D 1 unit operation
Reference power ) AVRH - 11 1.97 MA | AVRH =55V
supply current (AVRH)
- 0.3 6.3 MA When A/D stop
Analog input capacity CaiN - - - 12.05 pF
. . 1.2 AVcc 245V
Analog input resistance RAIN - - - 18 kQ AVec <45V
Interchannel disparity - - - - 4 LSB
Analog port input leak
current il ANXx - - 5 pA
. AVss - AVRH \Y
Analog input voltage - AN
ginp g X AVss - AVcc \%
4.5 - AVcc Tcck < 50 ns
Reference voltage i AVRH 2.7 - AVcc v Tcck 250 ns
- AVRL AVss - AVss \

*1: The conversion time is the value of sampling time (ts) + compare time (tc).
The condition of the minimum conversion time is when the value of ts = 150 ns and Tc = 350 ns (AVcc = 4.5V). Ensure that it
satisfies the value of sampling time (ts) and compare clock cycle (tcck). For setting of sampling time and compare clock cycle,
see Chapter 1-1: A/D Converter in FM4 Family Peripheral Manual Analog Macro Part (002-04860). The register setting of the
A/D converter is reflected by the APB bus clock timing. For more information about the APB bus number to which the A/D
converter is connected, see 8. Block Diagram in this data sheet.
The sampling and compare clock are set at base clock (HCLK).

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

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

*4: The register setting of the A/D converter is reflected by the timing of the APB bus clock. The sampling clock and compare clock
are set in the base clock (HCLK). For more information about the APB bus number to which the A/D converter is connected,
see "8. Block Diagram" in this data sheet.

Document Number: 002-04986 Rev.*B Page 175 of 192



= =

—
—
—
—
——
——
—

==¢# CYPRESS

Embedded in Tomorrow™
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Products

ARM® Cortex® Microcontrollers

Automotive
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Interface

Internet of Things
Memory
Microcontrollers

PSoC

Power Management ICs
Touch Sensing

USB Controllers

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch

cypress.com/usb

PSoC® Solutions

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

Cypress Developer Community
Forums | WICED IOT Forums | Projects | Video | Blogs |
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Technical Support
cypress.com/support

S6E2C4 Series

Wireless/RF cypress.com/wireless
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