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4. Product Features in Detail

32-bit ARM Cortex-M4F Core

B Up to 180 MHz frequency operation
FPU built-in

Support DSP instructions

Memory protection unit (MPU): improves the reliability of an
embedded system

Integrated nested vectored interrupt controller (NVIC): 1
NMI (non-maskable interrupt) and 128 peripheral interrupts
and 16 priority levels

B 24-bit system timer (Sys Tick): system timer for OS task
management

On-chip Memories

B Flash memory
This series is on-chip flash memories.

O Up to 1024 Kbytes
O Built-in flash accelerator for zero wait state
O Security function for code protection

H SRAM

This is composed of three independent SRAMs (SRAMO,
SRAM1 and SRAM2). SRAMO is connected to the I-code bus
and D-code bus of Cortex-M4F core. SRAM1 and SRAM2
are connected to system bus of Cortex-M4F core.

O SRAMO: up to 128 Kbytes
O SRAM1: 32 Kbytes
O SRAM2: 32 Kbytes

External Bus Interface
B Supports SRAM, NOR, NAND flash and SDRAM device
B Up to 9 chip selects CSO0 to CS8 (CS8 is only for SDRAM)
B 8-/16-/32-bit data width

B Up to 25-bit address bus

B Supports address/data multiplexing

B Supports external RDY function

|

Supports scramble function

O Possible to set the validity/invalidity of the scramble
function for the external areas 0x6000_0000 to
OXDFFF_FFFF in 4 Mbytes units.

O Possible to set two kinds of the scramble key

O Note: It is necessary to use the Cypress provided software
library to use the scramble function.

USB Interface (Max two channels)
The USB interface is composed of a Device and a Host.

B USB Device
O USB 2.0 Full-speed supported
O Max 6 EndPoint supported

Document Number: 001-98708 Rev *C
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» EndPoint 0 is control transfer
« EndPoint 1,2 can be selected bulk-transfer, interrupt-
transfer or isochronous-transfer
» EndPoint 3 to 5 can select bulk-transfer or interrupt-
transfer
O EndPoint 1 to 5 comprise double buffer
O The size of each endpoint is as follows.
» Endpoint 0, 2 to 5: 64 byte
» EndPoint 1: 256 byte

B USB Host
O USB2.0 Full-Speed/Low-Speed supported

O Bulk-transfer, interrupt-transfer, and isochronous-
transfer support

O USB Device connected/dis-connected automatically
detect

O IN/OUT token handshake packet automatically
O Max 256-byte packet length supported
O Wake-up function supported

CAN Interface (Max one channel) Available on
S6E2GM and S6E2GH Devices Only

B Compatible with CAN specification 2.0A/B
B Maximum transfer rate: 1 Mbps

B Built-in 32-message buffer

Multi-function Serial Interface (Max 10 Channels)

B Separate 64 byte receive and transmit FIFO buffers for
channels 1 and channels 4 to 7.

B Operation mode is selectable for each channel from the
following:
OUART
O CSIO (SPI)
OLIN
ol2C
ol’s

B UART
O Full-duplex double buffer
O Selection with or without parity supported
O Built-in dedicated baud rate generator
O External clock available as a serial clock

O Various error detect functions available (parity errors,
framing errors, and overrun errors)

B CSIO (SPI)
O Full-duplex double buffer
O Built-in dedicated baud rate generator
O Overrun error detect function available
O Serial chip select function (ch 6 and ch 7 only)
O Supports high-speed SPI (ch 4 and ch 6 only)
O Data length 5 to 16-bit

H LIN
O LIN protocol Rev.2.1 supported
O Full-duplex double buffer
O Master/slave mode supported

O LIN break field generation (can change to 13- to 16-hit
length)
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Pin Number

LQFP-176

LQFP-144

Pin Name

/0
Circuit
Type

Pin State
Type

56

PAE

SCK9 0
(SCL9_0)

INTO5_0

WKUP2

MCSX1_0

67

57

P70

ADTG_7

SOT9 0
(SDA9_0)

MCSX0_0

68

58

P71

ADTG_8

SIN9_0

INTO4_1

MRDY_0

69

59

P72

TIOBO_0

INTO6_2

MADOO_0

70

60

P73

SIN8_0

TIOB1_0

INT20_0

MADO1_0

71

61

P74

SOT8_0
(SDA8_0)

TIOB2_0

MADO2_0

72

62

P75

SCK8_0
(SCL8_0)

TIOB3_0

MADO3_0

73

63

P76

SING_0

TIOB4_0

INT21_0

MADO4_0

74

64

P77

SOT6_0
(SDA6_0)

TIOB5_0

MADO5_0
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Pin Number

LQFP-176

LQFP-144

Pin Name

/0
Circuit
Type

Pin State
Type

119

95

P29

AN25

SCK5_0
(SCL5_0)

INTO9_2

MAD13_0

120

96

P28

AN26

SOT5_0
(SDA5_0)

INT10_2

MAD14 0

121

97

P27

AN27

SIN5_0

INT24_0

MAD15_0

122

98

P26

ADTG_6

TIOA6_2

INT11_2

MAD16_0

123

99

P25

AN28

TIOB6_2

INT25_0

MAD17_0

124

100

P24

AN29

TIOA13_1

MAD18_0

125

101

P23

UHCONX1

AN30

SCKO0_0
(SCLO_0)

TIOB13_1

126

102

P22

AN31

SOT0_0
(SDAO_0)

INT26_0
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Pin Number

LQFP-176

LQFP-144

Pin Name

/0
Circuit
Type

Pin State
Type

151

121

PC6

TIOA14_0

E_MDIO

152

122

PC7

INT13_0

E_MDC

CROUT _1

153

123

PC8

E_RXCK_REFCK

154

124

PC9

TIOB15_0

E_COL

155

125

PCA

TIOA15_0

E_CRS

156

126

ETHVCC

157

127

VSS

158

128

PCB

INT28_0

E_COuT

159

129

PCC

E_TCK

160

130

PCD

SoT4 1
(SDA4_1)

INT14_0

E_TXER

161

131

PCE

SIN4_1

INT15_0

E_TX03

162

132

PCF

RTS4 1

INT12_0

E_TX02

163

133

PDO

INT30_1

E_TX01

164

134

PD1

INT31_1

E_TX00

165

135

PD2

CTS4 1

E_TXEN
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Pin Number
Modul Pin N Functi
odule in Name unction LQFP 176 LOFP 144
INT14_0 . . . 160 130
= External interrupt request 14 input pin
INT14_1 141 -
INT15_0 . . . 161 131
= External interrupt request 15 input pin
INT15_1 142 -
INT16_0 . . . 20 17
- External interrupt request 16 input pin
INT16_1 35 30
INT17_0 . . . 21 18
= External interrupt request 17 input pin
INT17_1 36 31
INT18_0 . . . 22 19
= External interrupt request 18 input pin
INT18_1 37 32
INT19_0 . . . 26 21
= External interrupt request 19 input pin
INT19_1 38 33
INT20_0 . . . 70 60
= External interrupt request 20 input pin
INT20_1 82 -
INT21_0 . . . 73 63
= External interrupt request 21 input pin
INT21_1 83 -
INT22_0 . . . 76 66
= External interrupt request 22 input pin
INT22_1 58 -
External - ™ N123 0 , o 46 38
interrupt = External interrupt request 23 input pin
INT23_1 59 -
INT24_0 . . . 121 97
= External interrupt request 24 input pin
INT24_1 107 87
INT25_0 . . . 123 99
- External interrupt request 25 input pin
INT25_1 97 81
INT26_0 . . . 126 102
= External interrupt request 26 input pin
INT26_1 116 92
INT27_0 , . . 127 103
= External interrupt request 27 input pin
INT27_1 117 93
INT28_0 . . . 158 128
= External interrupt request 28 input pin
INT28_1 167 -
INT29_0 . . . 166 136
= External interrupt request 29 input pin
INT29_1 168 -
INT30_0 . . . 169 137
= External interrupt request 30 input pin
INT30_1 163 133
INT31_0 , . . 172 140
= External interrupt request 31 input pin
INT31_1 164 134
NMIX Non-maskable interrupt input pin 128 104

Document Number: 001-98708 Rev *C
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. . Pin Number
Module Pin Name Function LQFP 176 LOFP 144
P30 24 -
P31 25 -
P32 26 21
P33 27 22
P34 28 23
P35 31 26
P36 32 27
P37 General-purpose /O port 3 33 28
P38 34 29
P39 35 30
P3A 36 31
P3B 37 32
P3C 38 33
P3D 39 34
P3E 40 35
P40 46 38
P41 47 39
P42 48 40
P43 49 41
P44 50 42
P45 51 43
GPIO P46 55 47
P47 General-purpose 1/O port 4 56 48
P48 60 50
P49 61 51
P4A 62 52
P4B 63 53
P4cC 64 54
P4D 65 55
P4E 66 56
P50 10 -
P51 11 -
P52 12 -
General-purpose I/O port 5
P5D 41 -
P5E 42 -
P5F 43 -
P60 172 140
P61 171 139
P62 170 138
P63 General-purpose /O port 6 169 137
P64 168 -
P65 167 -
P6E 166 136
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Module Pin Name Function LOFP 1';2: Numtl)_e(;FP 144
DTTILX_O |Input signal controlling waveform 60 50
generator outputs RTO10 to RTO15 of
DTTIIX_1  |Mmulti-Function Timer 1. 78 -
FRCK1 0 |16-bit free-run timer ch 1 external 65 55
FRCK1_1 |clockinput pin 79 -
IC10_0 61 51
IC10_1 80 -
IC11_0 62 52
IC11 1 16-bit input capture input pin of 81 j
— Multi-Function Timer 1.
IC12 0 ICxx describes channel number. 63 53
IC12_1 82 -
IC13_0 64 54
IC13_1 83 -
RTO10_0 |waveform generator output pin of
— 46 38
(PPG10_0) |Multi-Function Timer 1.
RTO10 1 |This pin operates as PPG10 when it is
(PPG10_1) |used in PPG1 output modes. 139 -
Multi- = X
Function RTOI1_0 - |waveform generator output pin of 47 39
Timer 1 (PPG10_0) |Multi-Function Timer 1.
RTO11 1 |This pin operates as PPG10 when it is
(PPG10_1) |usedin PPG1 output modes. 140 -
RTO12 0 |waveform generator output pin of 48 40
(PPG12_0) |Multi-Function Timer 1.
RTO12 1 |This pin operates as PPG12 when it is
(PPG12_1) |usedin PPG1 output modes. 141 -
RTO13 0 |waveform generator output pin of 49 a1
(PPG12_0) |Multi-Function Timer 1.
RTO13 1 |This pin operates as PPG12 when it is
(PPG12_1) |usedin PPG1 output modes. 142 -
RTO14_0 |waveform generator output pin of 50 42
(PPG14_0) |Multi-Function Timer 1.
RTO14 1 |This pin operates as PPG14 when it is
(PPG14_1) |usedin PPG1 output modes. 143 -
RTO15 0  |waveform generator output pin of 51 43
(PPG14_0) |Multi-Function Timer 1.
RTO15 1 |This pin operates as PPG14 when it is
(PPG14_1) |usedin PPG1 output modes. 144 -

Document Number: 001-98708 Rev *C
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8. Handling Precautions

Every semiconductor device has a characteristic, inherent rate of failure. The possibility of failure is greatly affected by the
conditions in which they are used (circuit conditions, environmental conditions, etc.). This page describes precautions that must
be observed to minimize the chance of failure and to obtain higher reliability from your Cypress semiconductor devices.

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

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

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

Always use semiconductor devices within the recommended operating conditions. Operation outside these ranges may adversely
affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet. Users
considering application outside the listed conditions are advised to contact their sales representative beforehand.

Processing and Protection of Pins
These precautions must be followed when handling the pins that connect semiconductor devices to power supply and I/O
functions.

1. Preventing Over-Voltage and Over-Current Conditions

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

2. Protection of Output Pins

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

3. Handling of Unused Input Pins

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

Document Number: 001-98708 Rev *C Page 63 of 190
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12.Electrical Characteristics

12.1 Absolute Maximum Ratings

S6E2G Series

Parameter Symbol - Rating Unit Remarks
Min Max
Power supply voltage™ "2 Vce Vss - 0.5 Vss + 6.5 Y,
Power supply voltage (for USB) "1"3 USBVccO | Vss-0.5 Vss + 6.5 Y,
Power supply voltage (for USB) "1"3 USBVcel | Vss-0.5 Vss + 6.5 Y,
Power supply voltage (for Ethernet-MAC) "1 * ETHVce Vss - 0.5 Vss + 6.5 \Y
Analog power supply voltage ™ AVce Vss - 0.5 Vss + 6.5 \Y
Analog reference voltage ™ *° AVRH Vss - 0.5 Vss + 6.5 \Y
Vss-05 | Vec+05(<65V) | V E?ﬁ;ﬁ’gﬁm?pﬁ]”d
Vss-0.5 [USBVccO+0.5(<6.5V)| V [USBchO pin
Input voltage " Vi Vss-0.5 |USBVecl+0.5(<6.5V)| V |USB ch 1 pin
Vss-0.5 ETHVce + 0.5 (£6.5V) V |Ethernet-MAC Pin
Vss - 0.5 Vss + 6.5 V |5V tolerant
Analog pin input voltage ™ Via Vss - 0.5 AVcc + 0.5 (£6.5V) \Y
Output voltage ™ Vo Vss - 0.5 Vce +0.5(£6.5V) \Y
10 mA |4 mAtype
L level maximum output current loL - 20 mA 8 mAlype
20 mA |12 mAtype
224 mA |I?°C Fm+
4 mA |4 mAtype
L level average output current 7 loLav - 8 MmA 18 A type
12 mA |12 mAtype
20 mA |I12C Fm+
L level total maximum output current Ylou - 100 mA
L level total average output current™ > loLav - 50 mA
-10 mA |4 mAtype
H level maximum output current " loH - -20 mA |8 mA type
-20 mA |12 mAtype
-4 mA |4 mA type
H level average output current 7 loHAV - -8 mA |8 mA type
-12 mA |12 mAtype
H level total maximum output current Y lon - - 100 mA
H level total average output current "8 Y lonav - -50 mA
Storage temperature Tste - 55 + 150 °C

1: These parameters are based on the condition that Vss = AVss = 0.0 V.

Document Number: 001-98708 Rev *C
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Calculation Method of Power Dissipation (Pd)

The power dissipation is shown in the following formula.

Pd = Vcc % lcc + X (loL x Vou) + Z ((Vce-Von) % (-lo))

lo: L level output current
lo: H level output current
Vou: L level output voltage
Vor: H level output voltage

Icc is the current drawn by the device.
It can be analyzed as follows.

lcc = lcc (INT) + Zlec (10)

lcc (INT): Current drawn by internal logic and memory, etc. through the regulator

Zlcc (10): Sum of current (I/O switching current) drawn by the output pin

For Icc (INT), it can be anticipated by "(1) Current Rating" in "12.3. DC Characteristics" (This rating value does not include Icc (10)
for a value at pin fixed).

For Icc (10), it depends on system used by customers.

The calculation formula is shown below.

lcc (10) = (Cint + Cext) * Vee x fsw
CinT: Pin internal load capacitance
Cexr: External load capacitance of output pin
fsw: Pin switching frequency
Parameter Symbol Conditions Capacitance Value
4 mA type 1.93 pF
Pin internal load
capacitance Cint 8 mA type 3.45 pF
12 mA type 3.42 pF

Calculate Icc (Max) as follows when the power dissipation can be evaluated by yourself:
Measure current value Icc (Typ) at normal temperature (+25°C).

Add maximum leakage current value Icc (leak_max) at operating on a value in (1).

lcc(Max) = lcc (Typ) + lcc (leak_max)

Parameter Symbol Conditions Current Value
Ts=+125°C 53.6 mA

Maximum leakage current

at operating lec (leak_max) Ty =+105°C 26.6 mA

Ty=+85°C 17.5 mA
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Current Explanation Diagram

S6E2G Series

Pd=Vccxlcc + Z(loxVor) + Z((Vee-Vor)x(—low))
lcc=lcc (INT)+Zlcc (10)

_______________________________________________________________

' Chip .

| P
; lec (INT)\L Zlcc (10)
i Regulator

Flash

E i Logic
o RAM
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NAND Flash Address Write

tCYCLE

- -
o

]
'
1
i L]
' '
1 1
' I
1 1

'

'

MCLK 7 Von N____ _FVau N____~  >____~

e Y

MCLK

FSUUEERA N . S

! tALEH-NWEL : :
MNALE “ Vou
MNCLE E :
MNWEX thwew
\; Voo 7'; Vou
\ tnweLDv ' tnwen-ox .
g N ¢
MADATA[31: 0] . Von ) > Von
. : VOL erte : VOL
NAND Flash Command Write
teycle

3
3

! tALEL-NwWEL : :
MNALE ~_ VoL : .
. feleawwer t tawencleL g
MNCLE *Von : : N VoL
E twew .
MNWEX ' .
Vo / Vou
tnweL-Dv _ tnwen-Dx ,
MADATA[31: 0] v ' \Von
Vor Write >W
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When Using Synchronous Serial Chip Select (SCINV =0, CSLVL = 1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Vec <45V Vec24.5V
Parameter Symbol Conditions Unit
Min Max Min Max
SCS|—SCK| setup time tessi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
] Internal shift
SCK1t—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 +5teyep +5tcyep +5teyep +5teyep ns
SCS|—SCK| setup time tesse 3tcyep+30 - 3tcyep+30 - ns
SCK1—SCS1 hold time tcsHE 0 - 0 - ns
External shift
SCS deselect time tcspe clock 3tcyep+30 - 3tcyep+30 - ns
operation
SCS | —SO0T delay time tose - 40 - 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:

— tevep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function
serial is connected, see 1. S6E2G Series 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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High-Speed Synchronous Serial (SPI =0, SCINV =1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin o Vcc <45V Vcc24.5V ]
Parameter Symbol N Conditions - - Unit
ame Min Max Min Max
Serial clock cycle time tscyc SCKx 4tcyep - 4tcycp - ns
. SCKX,
SCKt—SOT delay time tsHowi SOTx -10 +10 -10 +10 ns
Internal shift 14
SIN-SCK| setup time tivsL SSCHG)’:' clock operation - 12.5 - ns
12.5*
. SCKX,
SCK|—SIN hold time tsLixi SINX 5 - 5 - ns
Serial clock L pulse width tsLsH SCKXx 2tcycp -5 - 2tcyep - 5 - ns
Serial clock H pulse width tsHsL SCKx tevep + 10 - tevep + 10 - ns
SCK1—SOT delay time tsove | o - 15 i 15 ns
: SCKX, External shift
SIN—SCK| setup time tivsLe SINX clock operation 5 - 5 - ns
SCK|—SIN hold time s | mor 5 - 5 i ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time tr SCKXx - 5 - 5 ns

Notes:
—  The above characteristics apply to CLK synchronous mode.

— tcvep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function
serial is connected, see 1. S6E2G Series 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 =0, CSLVL =0)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Vecc <45V Vec24.5V
Parameter Symbol| Conditions Unit
Min Max Min Max
SCSt—SCK]| setup time tessi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
. Internal shift
SCKt—SCS| hold time teshi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
operation
. (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect time tesol +5tcyep +5tcyep +5teyep +5tcvep ns
SCSt—SCK]| setup time tcsse 3tcyep+15 - 3tcyep+15 - ns
SCK1—SCS| hold time tcsHE 0 - 0 - ns
External shift
SCS deselect time tcspe clock 3tcyep+15 - 3tcyep+15 - ns
operation
SCS1—SOT delay time tose - 25 - 25 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:

—  tevep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function
serial is connected, see 1. S6E2G Series 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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12.9 Standby Recovery Time
12.9.1 Recovery Cause: Interrupt/WKUP
The time from the interrupt occurring to the time of program operation start is shown.

Recovery Count Time
(Vec = 2.7V to 5.5V, Vss = 0V)

Value )
Parameter Symbol Unit Remarks
Typ Max*

Sleep mode HCLKx1 us

High-speed CR Timer mode
Main Timer mode 40 80 us
PLL Timer mode

Low-speed CR Timer mode 450 900 us
Sub Timer mode 896 1136 us
RTC mode
Stop mode tient 316 581 us
(High-speed CR/Main/PLL Run mode return)
RTC mode
Stop mode 270 540 us
(Low-speed CR/sub Run mode return)
] ) 365 667 without RAM
Deep Standby RTC mode with RAM retention HS retention
Deep Standby Stop mode with RAM retention - -
365 667 us with RAM retention

* The maximum value depends on the built-in CR accuracy.

Example of Standby Recovery Operation (when in External Interrupt Recovery?*)

ExtINT

Interrupt factor

Active
accept

|

MMM

! tienT :
| Interrupt factor
I clear by CPU
|
|
|

CPU
Operation Start

*: External interrupt is set to detecting fall edge.
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