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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"

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

2MB (2M x 8)

FLASH

256K 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)

https://www.e-xfl.com/product-detail/infineon-technologies/s6e2c4aj0agv2000a
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Multi-function Timer (Max three Units)
The multi-function timer is composed of the following blocks:

Minimum resolution: 5.00 ns

W 16-bit free-run timer x 3 ch/unit
HInput capture x 4 ch/unit

HOutput compare x 6 ch/unit

B A/D activation compare x 6 ch/unit
B\Waveform generator x 3 ch/unit

W 16-bit PPG timer x 3 ch/unit

The following functions can be used to achieve the motor
control:

HPWM signal output function

B DC chopper waveform output function
HDead time function

HInput capture function

B A/D convertor activate function

EDTIF (motor emergency stop) interrupt function

Real-Time Clock (RTC)

The real-time clock can count year, month, day, hour, minute,

second, or day of the week from 00 to 99.

Hinterrupt function with specifying date and time
(year/month/day/hour/minute) is available. This function is

also available by specifying only year, month, day, hour, or
minute.

B Timer interrupt function after set time or each set time.

M Capable of rewriting the time with continuing the time count.

M| eap year automatic count is available.
|

Quadrature Position/Revolution Counter (QPRC;
Max four Channels)

The Quadrature Position/Revolution Counter (QPRC) is used
to measure the position of the position encoder. It is also
possible to use up/down counter.

HThe detection edge of the three external event input pins AIN,

BIN and ZIN is configurable.
W 16-bit position counter
W 16-bit revolution counter

B Two 16-bit compare registers

Document Number: 002-04986 Rev.*B
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Dual Timer (32-/16-bit Down Counter)

The dual timer consists of two programmable 32/16-bit down
counters.

Operation mode is selectable from the following for each
channel:

B Free-running
HPeriodic (= Reload)
HOne shot

Watch Counter

The watch counter is used for wake up from low-power
consumption mode. It is possible to select the main clock,
sub clock, built-in High-speed CR clock, or built-in low-speed
CR clock as the clock source.

HMinterval timer: up to 64 s (max) with a sub clock of 32.768
kHz

External Interrupt Controller Unit
B External interrupt input pin: Max 32 pins

Hinclude one non-maskable interrupt (NMI)

Watchdog Timer (2 Channels)
A watchdog timer can generate interrupts or a reset when a
time-out value is reached.

This series consists of two different watchdogs: a "hardware
watchdog and a "software" watchdog.

The hardware watchdog timer is clocked by low-speed
internal CR oscillator. The hardware watchdog is thus active
in any power saving mode except RTC mode and Stop mode.

Cyclic Redundancy Check (CRC) Accelerator
The CRC accelerator helps to verify data transmission or
storage integrity.

CCITT CRC16 and IEEE-802.3 CRC32 are supported.
BCCITT CRC16 generator polynomial: 0x1021
B |EEE-802.3 CRC32 generator polynomial: 0x04C11DB7
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Programmable Cyclic Redundancy Check
(PRGCRC) Accelerator

The CRC accelerator helps a verify data transmission or
storage integrity.

CCITT CRC16, IEEE-802.3 CRC32 and generating
polynomial are supported.

BCCITT CRC16 generator polynomial: 0x1021
HIEEE-802.3 CRC32 generator polynomial: 0x04C11DB7

H Generating polynomial

SD Card Interface

It is possible to use the SD card that conforms to the
following standards.

B Part 1 Physical Layer Specification version 3.01

B Part E1 SDIO Specification version 3.00

HPart A2 SD Host Controller Standard Specification version
3.00

M 1-bit or 4-bit data bus

I2S (Inter-IC Sound Bus) Interface (TX x 1 channel,
RX x 1 channel)
B Supports three transfer protocols

ol’s

O Left justified

0 DSP mode

O Separate clock generation block for flexible system
integration options

M Master/slave mode selectable

ERX Only, TX Only or TX and RX simultaneous operation
selectable

HWWord length is programmable from 7-bits to 32 bits

BRX/TX FIFO integrated (RX: 66 words x 32-bits, TX: 66
words x 32-bits)

B DMA, interrupts, or polling based data transfer supported

High-Speed Quad SPI

Up to 66 MHz clock rates for very fast data transfers to and
from SPI compatible devices.

Up to 256 Mbytes of memory mapped address space.

M Single data rate (SDR)
B Supports single, dual, and quad data modes

HBuilt-in direct mode and command sequencer mode

O Direct mode: Access by use of transmission
FIFO/reception FIFO (up to16 word x 32 bit)

O Command sequencer mode: Automatic access assigned to

external device area.
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Clock and Reset

HClocks
Five clock sources (two external oscillators, two internal CR
oscillators, and Main PLL) that are dynamically selectable.
O Main clock: 4 MHz to 48 MHz
O Sub clock: 32.768 kHz
O High-speed internal CR clock: 4 MHz
O Low-speed internal CR clock: 100 kHz
O Main PLL Clock

HResets
O Reset requests from INITX pin
O Power on reset
O Software reset
O Watchdog timer reset
O Low-voltage detector reset
O Clock supervisor reset

Clock Supervisor (CSV)
Clocks generated by internal CR oscillators are used to
supervise abnormality of the external clocks.

B External OSC clock failure (clock stop) is detected, reset is
asserted.

B External OSC frequency anomaly is detected, interrupt or
reset is asserted.

Low-Voltage Detector (LVD)

This Series include two-stage monitoring of voltage on the
VCC pins. When the voltage falls below the voltage that has
been set, the low-voltage detector function generates an
interrupt or reset.

ELVD1: error reporting via interrupt

HWLVD2: auto-reset operation

Low-power Consumption Mode
Six low power consumption modes are supported.

M Sleep
B Timer
ERTC
N Stop

B Deep standby RTC (selectable from with/without RAM
retention)

M Deep standby stop (selectable from with/without RAM
retention)

Peripheral Clock Gating

The system can reduce the current consumption of the total
system with gating the operation clocks of peripheral
functions not used.
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Pin No

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
circuit
type

Pin state
type

13

a

111

91

H11

P1D

AN13

SCK12_0
(SCL12_0)

TIOB5_2

TRACED3

136

VSS

137

VCC

138

112

G13

PB4

AN20

SIN8_1

TIOAl1l 1

INT10 1

TRACED4

139

113

F14

PBS

AN21

SOT8_1
(SDAS 1)

TIOB11 1

INT1L 1

TRACED5

140

114

G12

PB6

AN22

SCK8_1
(SCL8 1)

TIOA12 1

TRACEDG6

141

115

Gl

PB7

AN23

TIOB12_1

TRACED7

142

116

92

G10

P1E

AN14

TIOA8_ 1

INT26_1

MAD10_0

143

117

93

G9

P1F

AN15

RTS5 0

TIOBS_1

INT27_1

MAD11 0

144

118

94

F10

P2A

AN24

CTS5 0

MAD12_0

145

119

95

F11

P29

AN25

SCK5_0
(SCL5_0)

MAD13 0

146

120

96

F12

P28

AN26

SOT5_0
(SDA5_0)

MAD14 0
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S6E2C4 Series

Pin No
Module Pin name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
SIN6_0 Multi-function serial interface ch.6 input 96 79 63 L10
SING_1 pin 117 97 81 K14
SOT6_0 Multi-function serial interface ch.6 output
(SDA6_0) pin. 97 80 64 K10
This pin operates as SOT6 when it is
SOT6_1 used in a UART/CSIO/LIN (operation
(SDA6_1) modes 0 to 3) and as SDA6 when it is 118 98 82 K11
used in an IC (operation mode 4).
SCK6_0 Multi-function serial interface ch.6 clock
_ (SCL6_0) | 1O pin. 98 81 65 | MI10
MU'F" This pin operates as SCK6 when it is
function SCK6_1 used in a CSIO (operation modes 2) and 126 102 110
serial (SCL6_1) as SCL6 when it is used in an 12C i
6 (operation mode 4).
SCS60_0 Multi-function serial interface ch.6 chip 99 82 66 N11
SCS60_1 select 0 input/output pin 127 103 - 19
SCS61_0 Multi-function serial interface ch.6 chip 100 83 67 M11
SCS61_1 selectl input/output pin 128 | 104 - H10
SCS62_0 Multi-function serial interface ch.6 chip 79 64 - K6
SCs62_1 select2 input/output pin 129 105 . J14
SCS63_0 Multi-function serial interface ch.6 chip 78 63 - K5
SCS63 1 select3 input/output pin 119 - - -
SIN7_0 Multi-function serial interface ch.7 input 14 13 10 E5
SIN7_1 pin 103 - - -
SOT7_0 Multi-function serial interface ch.7 output
(SDA7 0) pin. 15 14 1 F1
This pin operates as SOT7 when it is
SOT7_1 used in a UART/CSIO/LIN (operation 102
(SDA7_1) modes 0 to 3) and as SDA7 when it is ) ) )
used in an I°C (operation mode 4).
SCK7_0 Multi-function serial interface ch.7
. (SCL7 0) | clock l/O pin. 16 15 12 F2
Multi- This pin operates as SCK7 when it is
function SCK7_1 used in a CSIO (operation modes 2) and 101
serial (SCL7_1) as SCL7 when it is used in an I12C i i i
7 (operation mode 4).
SCS70_0 Multi-function serial interface ch.7 chip 17 16 13 F3
SCS70_1 select 0 input/output pin 94 - - -
SCS71 0 Multi-function serial interface ch.7 chip 18 17 14 Fa
SCS71_ 1 selectl input/output pin 95 - - -
SCS72_0 Multi-function serial interface ch.7 chip 10 10 - E2
SCS72_1 select 2 input/output pin 68 - - -
SCS73_0 Multi-function serial interface ch.7 chip u 1 - E3
SCS73 1 select 3 input/output pin 69 - - -

Document Number: 002-04986 Rev.*B
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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. )

Document Number: 002-04986 Rev.*B
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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 - - -

Document Number: 002-04986 Rev.*B
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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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Memory Map (2)

S6E2C4AH/J/L S6E2C49H/J/L S6E2C48H/J/L
0x2020_0000 0x2020_0000 0x2020_0000
Resened Resened Resened
0x2004_8000 0x2004_8000 0x2004_8000
SRAM2 SRAM2 SRAM2
0x2004_0000 32 Kbytes 0x2004_0000 32 Kbytes 0x2004_0000 32 Kbytes
SRAM1 SRAM1 SRAM1
0x2003_8000 32 Kbytes 0x2003_8000 32 Kbytes 0x2003_8000 32 Kbytes
Resened Resened Resened
0x2000_0000 0x2000_0000 0x2000_0000
SRAMO SRAMO
SRAMO 128 Kbytes 0x1FFF_0000 64 Kbytes
192 Kbytes Ox1FFE_0000
Ox1FFD_0000
R
Resened S
Resened
oxoo41 0000 | 0x0041_0000 _ oxoo410000f |

P B B

SA0-3(#1) 8KBx4) | S & SAO-3(#1) 8KBx4) | O & SAO-3(#1) 8KBx4) | S &
0x0040 8000 " 7 z3 0x0040 8000 " " 7] 23 oxo0408000( "~ | =& 3
0x0040_6000 SAS(#O) (8KB) ‘rSD, &T 0x0040_6000 SA3(#0) (8KB) “,(Ss g 0x0040_6000 SA3(#0) (8KB) ‘;D, &—,
0x0040_4000|  General purpose . = 0x0040_4000|  General purpose = » 3 0x0040_4000| General purpose o=
0x0040_2000 CR trimming 0x0040_2000 CR trimming 0x0040_2000 CR trimming
0x0040_0000 Security 0x0040_0000 Security 0x0040_0000 Security

Resened
0x0020_0000 Resened
Resened

SA9-23(#1) (64KBx15) 00015 0000
X .

SAQ-15(#1) (64KBXT)
SA8(#1) (32KB)

SA8(#1) (32KB)
0x0010_0000| SA4-7(#1) (8KBx4) 0x0010_0000

S9IAqN 2
yse|qurey

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

salAqiN G'T
yse|qure|y

EEING TR
use|qurep

SAB(#0) (32KB) SAB(#0) (32KB) SA8(#0) (32KB)
0x0000_0000| SA4-7(#0) (8KBx4) 0x0000_0000| SA4-7(#0) (BKBx4) 0x0000_0000| SA4-7(#0) (BKBx4)

* See S6E2CC/S6E2C5/S6E2C4/S6E2C3/S6E2C2/S6E2C1 Series Flash Programming Manual to confirm the detail of flash
Memory.
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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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Page 80 of 192




—
—

—

———

—

——

——
—

CYPRESS

\J

p=1
a—
F—
a—
4
-

Embedded in Tomorrow

S6E2C4 Series

Power-On
Reset or Device |Run mode : Return
9 Low- INITX Internal or Sleep Timer mode, Deep Standby RTC From Deep
s Input RTC mode, or mode or Deep Standby
- Voltage | gyate Reset mode Stop mode State Stop mode State Standby
» . Detection State State P P Mode State
5 | Function State
3 Group
n
E Power Power Supply Power Power Supply Power Supply Power
Supply Stable Supply Stable Stable Supply
Unstable Stable Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Analog
output *2 *3
selected
External N
interrupt o Maintain | Gpio |
3 enable Hi-Z/ Hi-z/ Maintain pr:t\gtoeus s_eltectecli, I—_||-Z/|tn;_ern§1l GPIO
. . . previous o interna input fixe
selected Hi-Z input input ctate | Maintain input fixed at 0 selected
Resource enabled | enabled previous 0
other than . at
state | Hi-Z/internal
above input fixed
selected pat 0
GPIO
selected
External Maintain
interrupt Setting | Setting | Setting reviols
enable disabled | disabled | disabled P state GPIO
selected _— — -
Maintain | Maintain selected, | Hi-Z/internal
Resource . . . . . GPIO
K other than previous | previous internal input fixed selected
Hi-z/ Hi-Z/ state state | Hi-Z/internal | input fixed at0
above . . . . )
Hi-Z input input input fixed ato0
selected enabled | enabled ato
GPIO
selected
Hi-z/ Hi-z/ . Hi-Z/ . . . .
internal | internal | HiI-Z/ internal Hi-2/ Hi-Z/ Hi-Z/ Hi-Z/
inout inout internal inout internal internal internal internal
Analog fixeF::i at fixeF()j at input fixed fith)ad input fixed | input fixed | input fixed | input fixed
input Hi-Z o/ o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analog analog analog analog analog
analog analog . analog - . - -
inout inout input inout input input input input
L P P enabled P enabled enabled enabled enabled
enabled | enabled enabled
other than GPIO
sbove | Seting | Seting | Seting | MO | Mateln | ezl | seected, | Mol g
selected | disabled | disabled | disabled | P P P . ! P selected
GPIO state state ato input fixed at0
ato
selected

Document Number: 002-04986 Rev.*B
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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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12.2 Recommended Operating Conditions

S6E2C4 Series

Parameter Symbol Conditions Min Value Max Unit Remarks
Power supply voltage Vce - 2.7 5.5 \Y;
Power supply voltage (VBAT) Veat - 1.65 5.5 \%
Analog power supply voltage AVcc - 2.7 5.5 V AVcc = Vce
Analog reference voltage AVRH - "2 AVec v
AVRL - AVss AVss Vv
Operating Junction temperature Ty - -40 + 125 °C
temperature | 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 (Ty).

The calculation formula of the ambient temperature (Ta) is:

Ta (Max) = Ty(Max) - Pd(Max) x 65a

Pd: Power dissipation (W)
Ban: Package thermal resistance (°C/W)
Pd (Max) = Vcc % lcc (Max) + Z (lotxVoL) + Z ((Vce-Von) X (- lon))
loL: L level output current
loH: 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 Vc(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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Current Explanation Diagram

Veexlee + Z(lorxVol) + Z((Vee-Vor)%(— low))
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Separate Bus Access Synchronous SRAM Mode
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions - Unit | Remarks
Min Max
Address delay time tav MXAD(EIZ_Z 0] - 1 9 ns
tesL - 1 9 ns
MCSX delay time My&ﬁ 0]
tcsH ' - 1 9 ns
tREL - 1 9 ns
MOEX delay time 'I:/l/lg_Ef(
trReH - 1 9 ns
Data set up MCLK,
MCLK 1 time tos MAD%‘;’A[Bl: - 19 - ns
MCLK
MCLK 1 — .
Data hold time toH MAD%‘;’A[SL - 0 - ns
tweL - 1 9 ns
MWEX delay time MCLK,
twen MWEX - 1 9 ns
MDQMI1: 0] toome MCLK, - 1 o ns
delay time toomH MDQMI[3: 0] ; 1 9 ns
MCLK
MCLK 1 — .
Data output time tobs MAD%‘;’A[SL - MCLK+1 MCLK+18 ns
MCLK
MCLK T — S
Data hold time too MAD%‘;’A[SL - 1 18 ns
Note:
— When the external load capacitance C.= 30 pF
fevele
Mo - -
L L L L]
MCSX[7: 0] N —l-\tCSH —h
. g 1:AV_ tA\/
MAD[24: 0] Address [X Address X X
g trReL trReH
MOEX H |
i toqmL {bomH toomL IoomH
MDQMI[3: 0] |
tWEL tWEH
MWEX
tos ton
: > <‘to|3
RD ( Invalid ) WD |
MADATA[31: O] | | |
tops
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S6E2C4 Series

SDRAM Access

MSDCLK

MAD[24:0]

MDQM[1:0]

MCSX

MRASX

MCASX

MSDWEX

MSDCKE

MADATA[15:0]

MADATA[15:0]

_ tcvesp o
¥ taosp
Address ><
[
—\ twrosp /—
>
—\| tmcssp /—
>
——\| trassp /—
[
—\ tcassp /—
hyg
—\| tmwesp /—
——\| tokesp /—
«—tDssD » <> tpHsp
RD
<« tposp > tpozsp
WD
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When Using Synchronous Serial Chip Select (SCINV =0, CSLVL =1)

S6E2C4 Series

(Vcc = 2.7V 10 5.5V, Vss = 0V)

o Vcc <45V Vcc24.5V )
Parameter Symbol Conditions Unit
Min Max Min Max
SCS|—SCK| setup time tcssi ) (*1)-50 (*1)+0 (*1)-50 *1)+0 ns
- Internal shift
SCK1—SCS1 hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
: operation (*3)-50 (*3)+50 (*3)-50 (*3)+50

SCS deselect time tesol +5tcvep +5tcyep +5tcvep +5tcvep ns
SCS|—SCK| setup time tcsse 3tcyep+30 - 3tcvep+30 ns
SCK1—SCS1 hold time tcsHe External shift 0 - 0 ns
SCS deselect time tcspe clock 3tcyep+30 - 3tcvep+30 ns
SCS | —SOT delay time tose operation - 40 - ns
SCS 1 —SOT delay time toEe 0 - 0 ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes:

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 C. = 30 pF.

Document Number: 002-04986 Rev.*B

tevcp indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function

Page 134 of 192



\J

%:“_E__gﬂéYPRESS S6E2C4 Series

Embedded in Tomorrow

High-Speed Synchronous Serial (SPI =0, SCINV =1)
(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
. SCKXx
SCK1—SOT delay time t ' -10 +10 -10 +10 ns
= Y Srov! SOTx Internal shift
. SCKX, ClOClI( 14
SIN—-SCK| setup time tivsLi SINX operation oo - 125 - ns
SCK|]—SIN hold time tsuixi SSCI:E;((' 5 - 5 - ns
Serial clock L pulse width tsLsH SCKXx 2tcyep -5 - 2tcyep - 5 - ns
Serial clock H pulse width tsHsL SCKx tevep + 10 - tevep + 10 - ns
SCK1—SOT delay time tSHOVE SS%'%X’ ; 15 - 15 ns
SCKX External shift
SIN—SCK| setup time tivste SNk clock 5 - 5 - ns
X operation
SCK|}—SIN hold time tsLixe SSCI:E;((, 5 - 5 - ns
SCK fall time tr SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns
Notes:

— The above characteristics apply to CLK synchronous mode.

— tcyer 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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When Using High-Speed Synchronous Serial Chip Select (SCINV =1, CSLVL =0)

"4 CYPRESS

Embedded in Tomorrow

S6E2C4 Series

(Vcc = 2.7V 10 5.5V, Vss = 0V)

o Vecc <45V Vcc24.5V )
Parameter Symbol Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time tessi . (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- Internal shift N N N N
SCK1—SCS| hold time tcsHi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
. operation (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect time tesol +5tcyep +5tcvep +5tcyep +5tcvep ns
SCS1—SCK?1 setup time tcsse 3tcyep+15 - 3tcyep+15 - ns
SCK|—SCS| hold time tcsHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcvep+15 - 3tcyep+15 - ns
SCS1—SOT delay time tose operation - 40 - 40 ns
SCS|—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bit valuexserial chip select timing operating clock cycle [ns]

Notes:

— tcyer 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 C. = 30 pF.
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S6E2C4 Series

MS bit=1

tcssi tcsHi
SCK
output Sg
SOT
R
o S
(SPI=1)
MS bit=0
(S) tcspe
scs [ >
input / -
tesse tcsHe
SCK
input %
toee
SOT
LD
tose
SOT >< /
(SPI=1) X X (S)
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S6E2C4 Series

Package Type

Package Code

LQFP 216 LQQ 216
I @A
| 162 @M 109
Eg E]
A
A B
A
216 O 55
i e b - 4X
Qfotofc]as]o] BOTTOM VIEW
b[$Jo0r@c[as®o®) o
TOPVIEW_

[S]oos]c]
SIDE VIEW
SYMBOL DIMENSIONS
MIN. |NOM. [ MAX.
A — | — | 170
Al 005 [ — | 0.15
b 013 | 0.18 | 0.23
c 009 | — [ 020
D 26.00 BSC.
D1 24.00 BSC.
e 0.40 BSC
E 26.00 BSC.
El 24.00 BSC.
L 045 | 060 [0.75
L1 030 | 050 | 0.70
0 0° — | 8

SEATING
PLANE

f=—p—

SECTION A-A"

NOTES

1. ALL DIMENSIONS ARE IN MILLIMETERS.

&DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

QDATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

ATO BE DETERMINED AT SEATING PLANE C.
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

ADETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.

ﬁREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.

ADIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-15153 **

PACKAGE OUTLINE, 216 LEAD LQFP
24,0X24.0X1.7 MM LQQ216 REV**
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