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S6E2HE Series
32-bit ARM® Cortex®-M4F

FM4 Microcontroller

Devices in the S6E2HE Series are highly integrated 32-bit microcontrollers with high performance and competitive cost. These
series is based on the ARM Cortex-M4F Processor with on-chip Flash memory and SRAM. The series has peripheral functions

such as Motor Control Timers, ADCs and Communication Interfaces (UART, CSIO, I°c, LIN).

Features

32-bit ARM Cortex-M4F Core

B Processor version: rOpl

B Up to 160 MHz Frequency Operation
BFPU built-in

B Support DSP instruction

B Memory Protection Unit (MPU): improves the reliability of an
embedded system

Hintegrated Nested Vectored Interrupt Controller (NVIC): 1
NMI (non-maskable interrupt) and 128 peripheral interrupts
and 16 priority levels

W 24-bit System timer (Sys Tick): System timer for OS task
management

On-chip Memories

B Flash memory
These series are based on two independent on-chip Flash
memories.

O MainFlash memory
* Up to 512 Kbytes
* Built-in Flash Accelerator System with 16 Kbytes trace
buffer memory
» The read access to Flash memory can be achieved
without wait-cycle up to operation frequency of 72 MHz.
Even at the operation frequency more than 72 MHz, an
equivalent access to Flash memory can be obtained by
Flash Accelerator System.
« Security function for code protection
o0 WorkFlash memory
+ 32 Kbytes
* Read cycle:

* 6 wait-cycle: the operation frequency more than 120 MHz,

and up to 160 MHz

+ 4 wait-cycle: the operation frequency more than 72 MHz,
and up to 120 MHz

+ 2 wait-cycle: the operation frequency more than 40 MHz,
and up to 72 MHz

+ 0 wait-cycle: the operation frequency up to 40 MHz
« Security function is shared with code protection
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ESRAM
This is composed of three independent SRAMs (SRAMO,
SRAM1 and SRAM2). SRAMO is connected to I-code bus or
D-code bus of Cortex-M4F core. SRAM1 and SRAM2 are
connected to System bus of Cortex-M4F core.

O SRAMO: Up to 32 Kbytes

O SRAM1: Up to 16 Kbytes
O SRAM2: Up to 16 Kbytes

External Bus Interface

B Supports SRAM, NOR, NAND Flash and SDRAM device
B Up to 9 chip selects CS0 to CS8 (CS8 is only for SDRAM)
W 8-/16-bit Data width

B Up to 25-bit Address bit

B Supports Address/Data multiplex

B Supports external RDY function

B Supports scramble function
» Possible to set the validity/invalidity of the scramble
function for the external areas 0x6000_0000 to
OXDFFF_FFFF in 4 Mbytes units.
» Possible to set two kinds of the scramble key
* Note: It is necessary to prepare the dedicated software
library to use the scramble function.

Multi-function Serial Interface (Max 8 channels)

W64 bytes with FIFO (the FIFO step numbers are variable
depending on the settings of the communication mode or bit
length.)

B Operation mode is selectable from the followings for each
channel.
O UART
oCsIo
OLIN
ol’C
BUART
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 Hardware Flow control: Automatically control the
transmission by CTS/RTS (only ch.4)
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O Various error detect functions available (parity errors,
framing errors, and overrun errors)

ECSIO
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

HLIN

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-bit
length)

O LIN break delimiter generation (can change to 1 to 4-bit
length)

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

e
O Standard mode (Max 100 kbps) / High-speed mode (Max
400 kbps) supported

O Fast mode Plus (Fm+) (Max 1000 kbps, only for ch.3=ch.A
and ch.7=ch.B) supported

DMA Controller (8 channels)

DMA Controller has an independent bus for CPU, so CPU
and DMA Controller can process simultaneously.

W8 independently configured and operated channels

B Transfer can be started by software or request from the
built-in peripherals

B Transfer address area: 32-bit (4 Gbytes)

B Transfer mode: Block transfer/Burst transfer/Demand
transfer

B Transfer data type: bytes/half-word/word
B Transfer block count: 1 to 16
B Number of transfers: 1 to 65536

DSTC (Descriptor System data Transfer Controller)
(256 channels)

The DSTC can transfer data at high-speed without going via
the CPU. The DSTC adopts the Descriptor system and,
following the specified contents of the Descriptor which has
already been constructed on the memory, can access directly
the memory /peripheral device and performs the data transfer
operation.

It supports the software activation, the hardware activation
and the chain activation functions.

A/D Converter (Max 24 channels)

[12-bit A/D Converter]

M Successive Approximation type

Document Number: 001-98942 Rev.*A
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HBuilt-in 3 units

HConversion time: 0.5 uys @ 5V

B Priority conversion available (priority at 2 levels)

B Scanning conversion mode

M Built-in FIFO for conversion data storage (for SCAN
conversion: 16steps, for Priority conversion: 4 steps)

DA Converter (Max 2 channels)

HR-2R type

W 12-bit resolution

Base Timer (Max 8 channels)
Operation mode is selectable from the followings for each
channel.

W 16-bit PWM timer

W 16-bit PPG timer

W 16-/32-bit reload timer
W 16-/32-bit PWC timer

B Event counter mode ( external clock mode )

General Purpose I/O Port

This series can use its pins as general purpose I/O ports
when they are not used for external bus or peripherals.
Moreover, the port relocate function is built in. It can set
which I/O port the peripheral function can be allocated.

M Capable of pull-up control per pin
M Capable of reading pin level directly
M Built-in the port relocate function

B Up to 100 high-speed general-purpose 1/O ports @ 120 pin
Package

B Some pinis 5V tolerant 1/0.
See 4. Pin Description and 5. I/O Circuit Type for the
corresponding pins.

Multi-function Timer (Max 3 units)
The Multi-function timer is composed of the following blocks.

Minimum resolution: 6.25 ns

W 16-bit free-run timer x 3ch./unit

M Input capture x 4ch./unit

H Output compare x 6¢h./unit

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

W 16-bit PPG timer x 3ch./unit

Page 2 of 163
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The following function can be used to achieve the motor
control.

HEPWM signal output function

B DC chopper waveform output function
HDead time function

M Input 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/A day of the week from
00 to 99.

Hinterrupt function with specifying date and time
(Year/Month/Day/Hour/Minute/Second/A day of the week.) 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.
HCapable of rewriting the time with continuing the time count.

B | eap year automatic count is available.

Quadrature Position/Revolution Counter (QPRC)
(Max 3 channels)

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

B The detection edge of the three external event input pins AIN,
BIN and ZIN is configurable.

M 16-bit position counter
M 16-bit revolution counter

B Two 16-bit compare registers

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 followings for each
channel.

B Free-running
HPeriodic (=Reload)
B One-shot

Watch Counter

The Watch counter is used for wake up from the 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.

Interval timer: up to 64 s (Max) @ Sub Clock: 32.768 kHz

Document Number: 001-98942 Rev.*A

S6E2HE Series

External Interrupt Controller Unit

B External interrupt input pin: Max 16 pins
O Both edges(Rise edge and Fall edge) detect

M Include 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.

Hardware watchdog timer is clocked by low-speed internal
CR oscillator. Therefore, Hardware watchdog is active in any
power saving mode except Stop.

CRC (Cyclic Redundancy Check) Accelerator

The CRC accelerator helps a 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

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
M Part E1 SDIO Specification version 3.00

B Part A2 SD Host Controller Standard Specification version
3.00

M 1-bit or 4-bit data bus

Clock and Reset

[Clocks]

Five clock sources (2 external oscillators, 2 internal CR
oscillator, and Main PLL) that are dynamically selectable.

B Main clock: 4 MHz to 48 MHz

B Sub Clock: 32.768 kHz

B High-speed internal CR Clock: 4 MHz
ML ow-speed internal CR Clock: 100 kHz
B Main PLL Clock

[Resets]

B Reset requests from INITX pin
M Power on reset

B Software reset

B \Watchdog timers reset

ML ow voltage detector reset

Page 3 of 163
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B 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 2-stage monitoring of voltage on the VCC
pins. When the voltage falls below the voltage has been set,
Low-Voltage Detector generates an interrupt or reset.

HLVD1: error reporting via interrupt

HLVD2: auto-reset operation

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

HSleep
ETimer
ERTC
H Stop

HDeep standby RTC (selectable from with/without RAM
retention)

HDeep standby stop (selectable from with/without RAM
retention)

Document Number: 001-98942 Rev.*A
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VBAT

The consumption power during the RTC operation can be
reduced by supplying the power supply independent from the
RTC (calendar circuit)/32 kHz oscillation circuit. The following
circuits can also be used.

ERTC

W32 kHz oscillation circuit
B Power-on circuit

M Back up register: 32 bytes

M Port circuit

Debug

M Serial Wire JTAG Debug Port (SWJ-DP)

BEmbedded Trace Macrocells (ETM) provide comprehensive
debug and trace facilities.

Unique ID
Unique value of the device (41-bit) is set.

Power Supply
Three Power Supplies

H\WVide range voltage: VCC =27Vto55V
B Power supply for VBAT: VBAT =2.7Vto55V

Page 4 of 163
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1. Product Lineup

Memory Size

S6E2HE Series

S6E2HE4EOQA S6E2HEGEOA
Product name S6E2HE4F0A S6E2HEG6F0A
S6E2HE4GOA S6E2HE6GOA
MainFlash memory 256 Kbytes 512 Kbytes
WorkFlash memory 32 Kbytes 32 Kbytes
On-chip SRAM 32 Kbhytes 64 Kbytes
SRAMO 16 Kbytes 32 Kbytes
SRAM1 8 Khytes 16 Kbytes
SRAM2 8 Kbytes 16 Kbytes
Function
E2HE4EOA E2HE4FOA E2HE4GOA
Product name ggEZHEGEgA ggEZHEGFgA ggEZHEGSSA
Pin count 80 100 120/121
cPU Cortex-M4F, MPU, NVIC 128ch.
Freq. 160 MHz
Power supply voltage range 27Vto55V
DMAC 8ch.
DSTC 256¢h.

Addr:19-bit (Max),

Addr:25-bit (Max),
R/W data: 8-/16-bit

Addr:25-bit (Max),
R/W data: 8-/16-bit

(PWC/Reload timer/PWM/PPG)

R/W data: 8-bit (Max) (Max),
(Max), ' ' CS:9 (Max),
External Bus Interface CS:5 (Max), CSS.’%(AI\I/\IAax), SRAM,
SRAM, NOR Flaéh NOR Flash,
NOR Flash SDRAM ! NAND Flash,
SDRAM
Multi-function Serial Interface
(UART/CSIO/LIN/I’C) 8ch. (Max)
Base Timer 8ch. (Max)

A/D activation
6ch.

_ | compare
£ | Input capture 4ch.
= | Free-run timer 3ch. 3 units (Max)
< | Output compare 6ch.

Waveform generator | 3ch.

PPG 3ch.
SD Card Interface 1 unit
QPRC 3ch. (Max)
Dual Timer 1 unit
Real-Time Clock 1 unit
Watch Counter 1 unit
CRC Accelerator Yes

Watchdog Timer

1ch. (SW) + 1ch. (HW)

External Interrupts

16 pins (Max) + NMI x 1

1/0 Ports

63 pins (Max)

80 pins (Max)

100 pins (Max)

12-bit A/D Converter

16ch. (3 units)

24ch. (3 units)

12-bit D/A Converter

2 units (Max)

CSV (Clock Super Visor) Yes
LVD (Low-Voltage Detector) 2ch.

- High-speed 4 MHz (+2%)
Built-in CR Low-speed 100 kHz (Typ)
Debug Function SWJ-DP/ETM
Unique 1D Yes

Document Number: 001-98942 Rev.*A
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Notes:

—  All signals of the peripheral function in each product cannot be allocated by limiting the pins of package.

S6E2HE Series

It is necessary to use the port relocate function of the I/O port according to your function use.

—  See 12.4.3 Built-in CR Oscillation Characteristics for the accuracy of the built-in CR.

2. Packages
Product Name S6E2HE4EOA S6E2HE4F0A S6E2HE4GOA
Package S6E2HEGEOA S6E2HEG6F0A S6E2HE6GOA
LQFP: LQH080 (0.5-mm pitch) O - -
LQFP: LQI100 (0.5-mm pitch) - ®) -
LQFP: LQM120 (0.5-mm pitch) - - O
FBGA: FDI121 (0.5-mm pitch) - - O*1

Q: Supported, *1: Under development, available ES Shipment

Note :

—  See 14. Package Dimensions for detailed information on each package.

Document Number: 001-98942 Rev.*A
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3. Pin Assignment

LQHO080

S6E2HE Series

(TOP VIEW)

P61/SOT5_0/IGTRGO_1/TIOB2_2/ZIN2_1/RTCCO_0/SUBOUT_0

P60/SCK5_0/FRCK2_0/TIOA2_2/NMIX/WKUPO/MRDY _1

P62/ADTG_3/SIN5_0/TX0_2/IC22_O/INT04_1/S_WP_0/MOEX_1

P63/SIN5_1/RX0_2/IC23_0/INT03_0/S_CD_0/MWEX_1/CROUT_1

POA/MD2/SIN1_0/FRCK1_0/INT12_2/S_DATA3_0/MCSX1_1

P0O9/AN19/SOT1_0/IC23_1/TIOA3_2/S_DATA2_0/MCSX5_1/TRACEDO

POB/SIN6_1/IC10_0/TIOB6_1/INTO0_1/S_DATAO_O/MCSX0_1

POC/SOT6_1/IC11_0/TIOA6_1/S_DATA1_O/MALE_1

POD/SCK6_1/IC12_0/TIOA5_2/S_CMD_0/MD(

)_( QMO0_1

POE/SCS6_1/IC13_0/TIOB5_2/S_CLK_0/MD!

1

_OMDQM1

B

59

slalalalalalalale|alalala
0 Sl RNl BB A R R B R R Y

45

BE

42

P4D/SOT7_1/TIOB3_0/BIN1_2/INT13_2/MADO5_1

P4E/SIN7_1/FRCK1_1/TIOB4_0/ZIN1_2/INT11_1/WKUP2/MADO6_
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vce 1
P50/CTS4_0/RTO10_O/AINO_2/INTOO_O/MADATA00_1 | 2
PSURTSA4_O/RTO11_O/BINO_2/INTOL_O/MADATAOL 1 | 3
P52/SCK4_O/RTO12_0/ZINO_2IMADATA02 1 | 4
P53/SOT4_O/RTO13_O/TIOAL_2/MADATA03 1 | 5
P54/SIN4_O/RTO14_O/TIOB1_2/INT02_O/MADATAO4 1 | 6
PS5/ADTG_1/SING_O/RTO15_O/INTO7_2/MADATA0S_1 | 7
P56/SOT6_0/DTTILX_O/INTO8_2/MADATA06_1 | 8
P30/RTS4_2/RTO25_1/TIOBO_L/INT15_2MWKUPUMADATAO7 1 | 9
P31/SIN3_1/DTTI2X_U/TIOB1_1/INT09_2/MADATA08_1 | 10 LOFP - 80
P32/SOT3_U/TIOB2_1/INT10_LMADATA09 1 | 11 Q
P33/ADTG_6/SCK3_L/TIOB3_1/INTO4_O/MADATA10 1 | 12
P39/ADTG_2/DTTIOX_O/MCLK_L/RTCCO_2/SUBOUT 2 | 13
P3ARTO00_O/TIOAO_L/AINO_O/MCKE_1 | 14
P3B/RTOO01_O/TIOAL_1/BINO_O/MRASX_1 | 15
P3C/RTO02_O/TIOA2_1/ZINO_O/MCASX_1 | 16
P3D/RTO03_0/TIOA3 1/MAD00_1 | 17
P3E/RTO04_O/TIOA4_1/MADOL_1 | 18
P3F/RTO05_O/TIOAS_1/MAD02_ 1 | 19
vss | 20
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vss
P21/AN17/SINO_O/RTO24_0/BIN1_L/INT06_1/MAD23_1
P22/AN16/SOT0_0/RTO23_0/TIOB7_1/ZIN1_L/CROUT_0
P23/AN15/SCK0_0/RTO00_L/TIOA7_1/MAD22_1
P1B/AN11/SCK4_1/IC02_1/MAD18 1
P1AAN10/SOT4_1/IC01_1/MAD17_1
P19/AN09/SIN4_1/ICO0_L/INTOS_1/MAD16_1
P18/ANO8/SCK2_2/DTTI2X_0/MAD15_1

AVRH

AVRL

AVsS

Avce
P17/ANO7/SOT2_2/RTO20_O/AIN2_2WKUP3/MAD14_1
P16/ANO6/SIN2_2/RTO21_0/BIN2_2/INT14_1/MAD13 1
P15/ANOS/SCKO_1/RTO22_0/ZIN2_2/MAD12_1
P14/AN04/SOTO_1/IC03_2/MAD11_1
P13/ANO3/SINO_1/IC02_2/INT03_1/MAD10_1
P12/AN02/SCK1_1/IC01_2/MAD09_1/RTCCO_L/SUBOUT_1
P11/ANOL/SOT1_1/TX1_2/IC00_2/MAD08_1
P10/ANOO/SIN1_1/RX1_2/FRCKO_2/INT02_1/MADO7_1

Note:

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.
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YPRESS

PERFORM

LQI100

S6E2HE Series

vee
P50/CTS4_0/RTO10_0/AINO_2/INTOO_O/MADATA00_1
P51/RTS4_O/RTO11_0/BINO_2/INTOL_O/MADATAOL_1
P52/SCK4_0/RTO12_0/ZINO_2/MADATA02_1
P53/SOT4_0/RTO13_0/TIOAL_2/MADATA03_1
P54/SIN4_O/RTO14_0/TIOB1_2/INT02_O/MADATA04_1
PS5/ADTG_1/SING_O/RTO15_O/INTO7_2/MADATAQS_1
P56/SOT6_0/DTTI1X_O/INTO8_2/MADATA06_1
P30/RTS4_2/RTO25_L/TIOBO_L/INT15_2WKUPUMADATA07_1
P31/SIN3_1/DTTI2X_1/TIOB1_VINT09_2/MADATA08_1
P32/SOT3_U/TIOB2_1/INT10_1/MADATAO9_1
P33/ADTG_6/SCK3_1/TIOB3_1/INTO4_O/MADATAL0_1
P34/TX0_L/FRCKO_O/TIOB4_1/MADATALL_1
P35/RX0_1/IC03_0/TIOBS_L/INTO8_L/MADATA12_1
P36/SINS_2/IC02_0/INT09_/MADATAL3_1
P37/SOTS_2/IC01_0/INT0S_2/MADATAL4_1
P38/SCKS5_2/IC00_0/INT06_2/MADATAI5_1
P39/ADTG_2/DTTIOX_O/MCLK_LRTCCO_2/SUBOUT_2
P3A/RTO00_O/TIOAO_L/AINO_O/MCKE_1
P3B/RTO01_O/TIOAL_1/BINO_O/MRASX_1
P3C/RTO02_0/TIOA2_1/ZINO_O/MCASX_1
P3D/RTO03_0/TIOA3_1/MAD00_1
P3E/RTO04_O/TIOA4_LIMADOL_1
P3F/RTO05_O/TIOAS_1/MADO2_1

vss

[s]e=[s[s[= ] [ =[] [ ][]

17

slelslslzlslzls
|m|b|w|7\)|>—‘|5|®|m|

PBO/SCK5_O/FRCK2_0/TIOA2_2/NMIX/WKUPO/MRDY_1

P62/ADTG_3/SIN5_0/TX0_2/IC22_0/INT04_1/S_WP_O/MOEX_1

P61/SOT5_0/IGTRGO_LTIOB2_2/ZIN2_1/RTCCO_0/SUBOUT_0

(TOP VIEW)

P63/SINS_1/RX0_2/IC23_0/INTO3_0/S_CD_O/MWEX_L/CROUT_1

PO6/AN22/SOT7_0/IC20_LITIOBO_2/MCSX3_1/TRACED3

POS/AN23/ADTG_0/SIN7_0/FRCK2_1/INTO1_1/MCSX2_LITRACECLK

PO7/AN21/SCK7_0/IC21_1/TIOAQ_2/MCLKOUT_LTRACED2

PO8/AN20/SCK1_0/IC22_1/TIOB3_2/MCSX4_1/TRACED1

POA/MD2/SIN1_0/FRCK1_0/INT12_2/S_DATA3_O/MCSX1_1

POY/AN19/SOT1_0/IC23_LITIOA3_2/S_DATA2_0/MCSX5_LTRACEDO

POB/SIN6_1/IC10_0/TIOB6_1/INTO0_L/S_DATAO_O/MCSX0_L

POC/SOT6_1/IC11_O/TIOA6_1/S_DATAL_O/MALE_L

POD/SCK6_1/IC12_0/TIOA5_2/S_CMD_0/MD!

QMO_1
QM1

POE/SCS6_1/IC13_0/TIOB5_2/S_CLK_0/MDX

1
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P4E/SIN7_LIFRCK1_L/TIOB4_0/ZIN1_2/INT11_1/WKUP2/MA

vss

P20/AN18/RTO25_O/AIN1_1/INT05_O/MAD24_1
P21/AN17/SINO_O/RTO24_0/BIN1_L/NT06_L/MAD23_1
P22/AN16/SOTO_O/RTO23_0/TIOB7_1/ZIN1_1/CROUT_0
P23/AN15/SCKO_O/RTO00_L/TIOA7_1/MAD22_1
P1E/AN14/ADTG_S/FRCKO_1/MAD21_1
P1D/ANI3/RTS4_L/DTTIOX_L/MAD20_1
P1C/AN12/CTS4_1/IC03_1/MAD19_1
P1B/AN1YSCK4_1/IC02_1/MAD18_1
PIA/AN10/SOT4_1/IC01_1/MAD17_1
P19/ANO9/SIN4_1/IC00_1/INTO5_1/MAD16_1
P18/ANOB/SCK2_2/DTTI2X_0/MAD15_1

Avce
P17/ANO7/SOT2_2/RTO20_O/AIN2_2WKUP3/MAD14_1
P16/ANOG/SIN2_2/RTO21_0/BIN2_2/INT14_1/MAD13_1
P15/ANOS/SCKO_1/RTO22_0/ZIN2_2/MAD12_1
P14/ANO4/SOTO_1/IC03_2/MAD11_1
P13/ANO3/SINO_1/IC02_2/INT03_1/MAD10_1
P12/AN02/SCK1_1/IC01_2/MAD09_1/RTCCO_1/SUBOUT_1
P11/ANOL/SOT1_1/TX1_2/IC00_2/MADO8_1
P10/ANOO/SINL_1/RX1_2/FRCKO_2/INT02_1/MADO7_1

vee

Note:

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.

Document Number: 001-98942 Rev.*A

Page 10 of 163




</ CYPRESS

PERFORM

——
—u
——
—

LQM120

S6E2HE Series

vee
P50/CTS4_0/RTO10_O/AINO_2/INT00_O/MADATAC0_O
P51/RTS4_0/RTO11_O/BINO_2/INTO1_O/MADATA01_O
P52/SCK4_0/RTO12_0/ZINO_2/MADATA02_0
P53/SOT4_O/RTO13_O/TIOAL_2/MADATA03_0
P54/SIN4_O/RTO14_0/TIOB1_2/INT02_O/MADATA04_0
PSS/ADTG_1/SING_O/RTO15_0/INTO7_2/MADATAOS_0
P56/SOT6_0/DTTI1X_O/INTO8_2/MADATA0G_0
P57/SCK6_0/RTO20_/MADATAQ7_0
P58/SIN4_2/RTO21_U/AIN1_O/INTO4_2/MADATAG8_0
P59/SOT4_2/RX1_1/RTO22_L/BIN1_O/INTO7_L/MADATA09_0
PSAISCK4_2/TX1_1/RTO23_1/ZIN1_O/MADATAI0_O
P5B/CTS4_2/RTO24_1/MADATALL_0
P30/RTS4_2/RTO25_LITIOBO_LINT15_2WKUP1MADATAL2_0
P31/SIN3_UDTTI2X_UTIOB1_1/INT09_2/MADATAL3 0
P32/SOT3_LTIOB2_L/INT10_LIMADATAL4_0
P33/ADTG_6/SCK3_LITIOB3_/INT04_O/MADATALS_0
P34/TX0_U/FRCKO_O/TIOB4_1/MNALE_0
P35/RX0_1/IC03_0/TIOBS5_L/INTO8_LIMNCLE_0
P36/SINS_2/IC02_0/INTO9_LIMNWEX_0
P37/SOT5_2/IC01_0/INT05_2IMNREX_0
P38/SCK5_2/IC00_O/INT06_2
P39/ADTG_2/DTTIOX_O/IMCLK_O/RTCCO_2/SUBOUT_2
P3ARTO00_0/TIOA0_1/AINO_O/MCKE_0
P3B/RTO01_O/TIOAL_1/BINO_O/MRASX_0
P3C/RTO02_O/TIOA2_1/ZINO_OIMCASX_0
P3D/RTO03_0/TIOA3_1/MADO0_O
P3E/RTO04_0/TIOA4_L/MADO1_0
P3FIRTO05_O/TIOAS_1/MAD02_0

vss

FEEELEEEEEEEEEEREEEEEFTEETELE

30

(TOP VIEW)

vss
P20/AN18/RTO25_O/AIN1_L/INT0S_O/MAD24_0
P21/AN17/SINO_O/RTO24_O/BIN1_1/INT06_1/MAD23_0
P22/AN16/SOTO_0/RTO23_0/TIOB7_1/ZIN1_1/CROUT_O
P23/AN15/SCKO_O/RTO00_LTIOA7_L/MAD22_0
P24/SIN2_URX1_0/RTO01_1/INTO1_2
P25/SOT2_1/TX1_O/RTO02_LITIOAS_0
P26/SCK2_1/RTO03_L/TIOBS_0
P27/RTO04_1/TIOAG_2/INT02_2
P1F/ADTG_4/RTO05_LITIOB6_2
P1E/AN14/ADTG_5/FRCKO_/MAD21_0
P1D/AN13/RTS4_1/DTTIOX_1/MAD20_0
P1C/AN12/CTS4_1/IC03_1/MAD19_0
P1B/AN11/SCK4_1/IC02_IMAD18_0
PIA/AN10/SOT4_1/IC01_/MAD17_0
P19/ANO9/SIN4_1/IC00_L/INTOS_L/MAD16_0
P18/ANOB/SCK2_2/DTTI2X_O/MAD15_0

P17/ANO7/SOT2_2/RTO20_0/AIN2_2/WKUP3/MAD14_0
P16/ANOG/SIN2_2/RTO21_O/BIN2_2/INT14_LIMAD13_0
P15/ANO5/SCKO_/RTO22_0/ZIN2_2/MAD12_0
P14/AN04/SOTO_1/IC03_2/MAD11_0
P13/ANO3/SINO_1/IC02_2/INT03_L/MAD10_0
P12/AN02/SCK1_1/IC01_2/MAD09_O/RTCCO_L/SUBOUT_1
PL1/ANOL/SOT1_1/TX1_2/IC00_2/MADOB_0
P10/ANOO/SINI_URX1_2/FRCK0_2/INT02_1/MADO7_0
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PAE/SIN7_L/FRCK1_UTIOB4_0/ZIN1_2/INT11_1WKUP2/MADO6_0

vee

Note:

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.
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CYPRESS S6E2HE Series

PERFORM

FDI121

(TOP VIEW)

Note:

—  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.
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CYPRESS S6E2HE Series

PERFORM

4. Pin Description

List of Pin Numbers

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 Number 110 i
Pin Name Circuit PII’_;_SI:IE

LQFP120 | LQFP100 | LQFP80 |[FBGA121
1 1 1 B1 vCcC - -
P50
CTS4 0
AINO_2
2 2 2 c1 RTO10 0 E K
(PPG10_0)
INTOO_O
MADATAO0_0
P51
RTS4_0
BINO_2
3 3 3 Cc2 RTO11_0 E K
(PPG10_0)
INTO1_0
MADATAO1_0
P52
SCK4_ 0
(SCL4_0)
4 4 4 D1 ZINO_2 E
RTO12 0
(PPG12_0)
MADATA02_0
P53
TIOAL 2
SOT4_ 0
5 5 5 D2 (SDA4_0) E
RTO13_0
(PPG12_0)
MADATAO03_0
P54
TIOB1 2
SIN4 0
6 6 6 D3 RTO14 0 E K
(PPG14_0)
INTO2_0
MADATAO4 0

Document Number: 001-98942 Rev.*A Page 13 of 163
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S6E2HE Series

Pin Number

LQFP120

LQFP100 | LQFP80

FBGA121

Pin Name

/0
Circuit
Type

Pin State
Type

~

E2

P55

ADTG_1

SIN6_0

RTO15_0
(PPG14_0)

INTO7_2

MADATAOQ5_0

E3

P56

SOT6_0
(SDA6_0)

DTTI1X 0

INTO8_2

MADATA06_0

E4

P57

SCK6_0
(SCL6_0)

MADATAQ7_0

RTO20_1

10

F5

P58

SIN4_2

AIN1_O

INTO4_2

MADATA08_0

RTO21 1

11

F6

P59

SOT4 2
(SDA4_2)

BIN1_O

INTO7_1

MADATAQ09_0

RTO22 1

12

G5

P5A

SCK4 2
(SCL4_2)

ZIN1_ 0

MADATA10_0

RTO23_1

13

G6

P5B

CTS4 2

MADATA11_0

RTO24_1
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S6E2HE Series

Pin Number

LQFP120

LQFP100 | LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

El

P30

TIOBO_1

RTS4 2

INT15_2

WKUP1

MADATAQ7_0

14

El

MADATA12 0

RTO25 1

15

10 10

F4

P31

TIOB1_1

SIN3_1

INTO9_2

MADATA08_0

15

10 10

F4

MADATA13_0

DTTI2X_1

16

11 11

F3

P32

TIOB2_1

SOT3 1
(SDA3_1)

INT10_1

MADATA09 0

16

F3

MADATA14 0

17

12 12

F2

P33

ADTG_6

TIOB3_1

SCK3_ 1
(SCL3_1)

INTO4_0

MADATA10_0

17

F2

MADATA15 0

18

13 -

F1

P34

TIOB4_1

FRCKO_0

MADATA11_0

18

F1

MNALE_O

19

Gl

P35

TIOB5_1

IC03_0

INTOS_1

MADATA12 0

19

Gl

MNCLE_O
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S6E2HE Series

Pin Number

LQFP120

LQFP100

LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

20

15

G2

P36

SIN5_2

IC02_0

INTO9_1

MADATA13 0

20

G2

MNWEX_0

21

16

G3

P37

SOT5_2
(SDA5_2)

IC01_0

INTO5_2

MADATA14 0

21

G3

MNREX_0

22

17

G4

P38

SCK5_2
(SCL5_2)

IC00_0

INTO6_2

MADATA15 0

23

18

13

H1

P39

ADTG_2

DTTIOX_O

RTCCO_2

SUBOUT 2

MSDCLK_0

24

19

14

H2

P3A

TIOAO_1

AINO_O

RTO00_0
(PPG00_0)

MSDCKE_0

25

20

15

H3

P3B

TIOAL 1

BINO_O

RTO01_0
(PPG00_0)

MRASX_0

26

21

16

H4

P3C

TIOA2_1

ZINO_O

RTO02_0
(PPG02_0)

MCASX_0
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S6E2HE Series

Pin Number

LQFP120

LQFP100

LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

22 17

J1

P3D

TIOA3 1

RTO03_0
(PPG02_0)

MADOO_0

28

23 18

J2

P3E

TIOA4 1

RTO04_0
(PPG04_0)

MADO1_0

29

24 19

K2

P3F

TIOA5_1

RTO05_0
(PPG04_0)

MADO02_0

30

25 20

L1

VSS

31

26 -

K1

VCC

32

27 -

L2

P40

TIOAO_O

RTO10_1
(PPG10_1)

INT12 1

33

28 -

J3

P41

TIOA1_O

RTO11 1
(PPG10_1)

INT13_1

AIN2_0

34

29 -

J5

P42

TIOA2_0

RTO12 1
(PPG12_1)

MSDWEX_0

BIN2_0

35

30 -

H5

P43

ADTG_7

TIOA3_0

RTO13 1
(PPG12_1)

MCSX8_0

ZIN2_0

36

31 21

K3

P44

TIOA4 0

RTO14 1
(PPG14_1)

DAO

Document Number: 001-98942 Rev.*A

Page 17 of 163



CYPRESS

PERFORM

S6E2HE Series

Pin Number

LQFP120

LQFP100 | LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

32 22

J4

P45

TIOBO_0

RTO15_1
(PPG14_1)

DAl

38

33 23

L3

INITX

39

34 24

L4

P46

X0A

40

35 25

K4

P47

X1A

41

36 26

K5

P48

VREGCTL

42

37 27

K6

P49

VWAKEUP

43

38 28

L5

VBAT

44

39 29

L6

C

45

40 30

L7

VSS

46

41 31

K7

VCC

47

42 32

J6

P4B

TIOB1_0

scs7. 1

MADO3_0

48

43 33

J7

PAC

TIOB2_0

SCK7_1
(SCL7_1)

AIN1_2

MADO4_0

49

44 34

J8

P4D

TIOB3_0

SOT7_1
(SDA7_1)

BIN1_2

INT13_2

MADO5_0

50

45 35

K8

PAE

TIOB4_0

SIN7_1

ZIN1_2

FRCK1_1

INT11_1

WKUP2

MADO6_0
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S6E2HE Series

Pin Number

LQFP120

LQFP100

LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

H6

P70

TIOA4 2

AINO_1

IC13_1

52

H7

P71

TIOB4_2

BINO_1

IC12_1

INT15_1

53

G7

P72

TIOA6_0

SIN2_0

ZINO_1

IC11_1

INT14_2

54

H8

P73

TIOB6_0

SOT2.0
(SDA2_0)

IC10_1

INTO3_2

55

J9

P74

SCK2_0
(SCL2_0)

DTTIIX_1

56

46

36

L8

PEO

MD1

57

a7

37

K9

MDO

58

48

38

L9

PE2

X0

59

49

39

L10

PE3

X1

60

50

40

L11

VSS

61

51

K11

VCC

62

52

41

J10

P10

ANOO

SIN1_1

FRCKO_2

INTO2_1

MADO7_0
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YPRESS

PERFORM

S6E2HE Series

Pin Number

LQFP120

LQFP100 | LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

53 42

H10

P11

ANO1

SOT1_ 1
(SDA1_1)

IC00_2

MADO8_0

64

54 43

H9

P12

ANO2

SCK1_1
(SCL1_1)

IC01_2

RTCCO_1

SUBOUT _1

MADO9_0

65

55 44

G10

P13

ANO3

SINO_1

IC02_2

INTO3_1

MAD10_0

66

56 45

G9

P14

ANO4

SOT0_1
(SDAO_1)

IC03_2

MAD11_0

67

57 46

G8

P15

ANO5

SCKO_1
(SCLO_1)

MAD12_0

ZIN2_2

RTO22_0

68

58 47

F10

P16

ANO6

SIN2_2

INT14_1

MAD13_0

BIN2_2

RTO21 0
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S6E2HE Series

Pin Number

LQFP120

LQFP100

LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

59

48

F9

P17

ANO7

SoT2. 2
(SDA2_2)

WKUP3

MAD14 0

AIN2_2

RTO20 0

70

60

49

J11

AVCC

71

61

50

H11

AVSS

72

62

51

Gl1

AVRL

73

63

52

F11

AVRH

74

64

53

F8

P18

ANO8

SCK2_2
(SCL2_2)

MAD15_0

DTTI2X_0

75

65

54

Ell

P19

ANO09

SIN4_1

IC00_1

INTO5_1

MAD16_0

76

66

55

E10

P1A

AN10

SOT4 1
(SDA4_1)

ICo1_1

MAD17_0

7

67

56

E9

P1B

AN11

SCK4_1
(SCL4_1)

1C02_1

MAD18_0

78

68

E8

P1C

AN12

CTS4 1

IC03_1

MAD19 0

79

69

D10

P1D

AN13

RTS4 1

DTTIOX_1

MAD20_0
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S6E2HE Series

Pin Number

LQFP120

LQFP100 | LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

70 -

D9

P1E

AN14

ADTG_5

FRCKO_1

MAD21 0

81

F7

P1F

ADTG_4

TIOB6_2

RTOO05_1
(PPG04_1)

82

E7

P27

TIOAG_2

RTOO04 1
(PPG04_1)

INTO2_2

83

D8

P26

TIOB5_0

SCK2_1
(SCL2_1)

RTO03_1
(PPG02_1)

84

C9

P25

TIOA5_0

SOoT2 1
(SDA2_1)

RTO02_1
(PPG02_1)

85

B10

P24

SIN2_1

RTOO01_1
(PPG00_1)

INTOL_2

86

57
71

D11

P23

AN15

TIOA7 1

SCK0_0
(SCLO_0)

RTO00_1
(PPG00_1)

MAD22_0
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S6E2HE Series

Pin Number

LQFP120

LQFP100

LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

87

58
72

58

C10

P22

CROUT 0

AN16

TIOB7_1

SOT0_0
(SDA0_0)

ZIN1_1

RTO23 0

88

59

73 -

59

59

c1

P21

AN17

SINO_O

BIN1_1

INTO6_1

MAD23_0

RTO24 0

89

74 -

B11

P20

AN18

AIN1_1

INTO5_0

MAD24_0

RTO25_0

90

75 60

All

VSS

91

76 61

A10

VCC

92

77 62

B9

POE

TIOB5_2

SCs6_1

IC13 0

S CLK_O

MDQM1_0

93

78 63

A9

POD

TIOA5 2

SCK6_1
(SCL6_1)

IC12_0

S CMD_0

MDQMO_0

94

79 64

C8

POC

TIOA6_1

SoT6_1
(SDA6_1)

IC11_0

S_DATA1_0

MALE_0
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S6E2HE Series

Pin Number

LQFP120

LQFP100

LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

95

80

65

B8

POB

TIOB6_1

SIN6_1

IC10_0

INTOO_1

S_DATAO_O

MCSX0_0

96

81

66

A8

POA

SIN1_0

FRCK1_0

INT12_2

S_DATA3 0

MCSX1_0

97

82

67

67

D7

P09

AN19

TRACEDO

TIOA3 2

SOT1. 0
(SDA1_0)

S_DATA2_0

MCSX5_0

IC23_1

98

83

Cc7

P08

AN20

TRACED1

TIOB3_2

SCK1 0
(SCL1_0)

MCSX4_0

IC22_1

99

84

B7

P07

AN21

TRACED2

TIOAO 2

SCK7_0
(SCL7_0)

MCLKOUT_O

IC21_1
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PERFORM

S6E2HE Series

Pin Number

LQFP120

LQFP100 | LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State
Type

100

85 -

A7

P06

AN22

TRACED3

TIOBO_2

SOT7_0
(SDA7_0)

MCSX3 0

IC20 1

101

D6

PO5

AN23

ADTG_0

TRACECLK

SIN7_0

INTOL_1

MCSX2_0

FRCK2_1

102

87 68

B6

P04

TDO

SWO

103

88 69

C6

P03

TMS

SWDIO

104

89 70

C5

P02

TDI

MCSX6_0

105

90 71

BS

PO1

TCK

SWCLK

106

91 72

A5

POO

TRSTX

MCSX7_0

107

92 -

A6

VSS

108

E6

P68

TIOB7_2

SCK3_0
(SCL3_0)

INTOO_2

109

ES

P67

TIOA7_2

SOT3_0
(SDA3_0)

110

D5

P66

ADTG_8

SIN3_0

INT11_2
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PERFORM

S6E2HE Series

Pin Number

LQFP120

LQFP100

LQFP80

FBGA121

Pin Name

110
Circuit
Type

Pin State

Type

111

D4

P65

TIOB7_0

SCK5_1
(SCL5_1)

112

C4

P64

TIOA7_0

SOT5_1
(SDA5_1)

INT10_2

113

93

73

93

73

B4

P63

CROUT 1

SIN5_1

INTO3_0

S CD. O

MWEX_0

IC23 0

114

94

74

C3

P62

ADTG 3

SIN5_0

INTO4_1

S WP_O

MOEX_0

IC22_0

115

95

75

B3

P61

TIOB2_2

SOT5_0
(SDA5_0)

RTCCO_0

SUBOUT_O

ZIN2_1

116

96

76

B2

P60

TIOA2_2

SCK5_0
(SCL5_0)

NMIX

WKUPO

MRDY_0

FRCK2_0

117

97

77

A4

VCC
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== CYPRESS S6E2HE Series
PERFORM
Pin Number Pin Name Cilr/c(:)uit P'['ry%tgte
LQFP120 | LQFP100 | LQFPS80 | FBGA121 Type
P80
118 98 78 A3 BIN2_1 El [
IC21_0
P81
119 99 79 A2 AIN2_1 El [
IC20_0
120 100 80 Al VSsS - -
- - - K10 VSsS - -

*1 without pullup control register
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YPRESS

PERFORM

List of Pin Functions

The number after the underscore (

S6E2HE Series

) 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 _ _ o Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA

120 100 80 121

ADTG 0 101 86 - D6

ADTG 1 7 7 7 E2

ADTG_2 23 18 13 H1

ADTG_3 114 94 74 C3

ADTG_4 A/D converter external trigger input pin 81 - - F7

ADTG_5 80 70 - D9

ADTG_6 17 12 12 F2

ADTG_7 35 30 - H5

ADTG_8 110 - - D5

ANOO 62 52 41 J10

ANO1 63 53 42 H10

ANO2 64 54 43 H9
ANO3 65 55 44 G10

ANO4 66 56 45 G9

ANO5 67 57 46 G8

ANO6 68 58 47 F10

ADC ANO7 69 59 48 F9
ANO8 74 64 53 F8

ANO09 75 65 54 E11l

AN10 76 66 55 E10

AN11 A/D converter analog input pin. 77 67 56 E9

AN12 ANxx describes ADC ch.xx. 78 68 - E8

AN13 79 69 - D10

AN14 80 70 - D9

AN15 86 71 57 D11

AN16 87 72 58 C10

AN17 88 73 59 Ci11

AN18 89 74 - B11

AN19 97 82 67 D7

AN20 98 83 - C7

AN21 99 84 - B7

AN22 100 85 - A7

AN23 101 86 - D6

TIOAO O 32 27 - L2

TIOAO_1 Base timer ch.0 TIOA pin 24 19 14 H2

Base Timer TIOAO 2 99 84 - B7
0 TIOBO_O 37 32 22 J4
TIOBO_1 Base timer ch.0 TIOB pin 14 9 9 El

TIOBO 2 100 85 - A7
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S6E2HE Series

=2 CYPRESS
PERFORM
Pin _ _ o Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
TIOA1 O 33 28 - J3
TIOAL 1 Base timer ch.1 TIOA pin 25 20 15 H3
Base Timer TIOALl 2 5 5 5 D2
1 TIOB1 0 47 42 32 J6
TIOB1_ 1 Base timer ch.1 TIOB pin 15 10 10 F4
TIOB1_2 6 6 6 D3
TIOA2_0 34 29 - J5
TIOA2 1 Base timer ch.2 TIOA pin 26 21 16 H4
Base Timer TIOA2 2 116 96 76 B2
2 TIOB2_0 48 43 33 J7
TIOB2_1 Base timer ch.2 TIOB pin 16 11 11 F3
TIOB2_2 115 95 75 B3
TIOA3 0 35 30 - H5
TIOA3_ 1 Base timer ch.3 TIOA pin 27 22 17 J1
Base Timer TIOA3_2 97 82 67 D7
3 TIOB3_0 49 44 34 J8
TIOB3 1 Base timer ch.3 TIOB pin 17 12 12 F2
TIOB3 2 98 83 - C7
TIOA4 0 36 31 21 K3
TIOA4 1 Base timer ch.4 TIOA pin 28 23 18 J2
Base Timer TIOA4 2 51 - - H6
4 TIOB4 0 50 45 35 K8
TIOB4 1 Base timer ch.4 TIOB pin 18 13 - F1
TIOB4 2 52 - - H7
TIOA5_0 84 - - C9
TIOA5 1 Base timer ch.5 TIOA pin 29 24 19 K2
Base Timer TIOAS 2 93 78 63 A9
5 TIOB5_0 83 - - D8
TIOB5_1 Base timer ch.5 TIOB pin 19 14 - Gl
TIOB5 2 92 77 62 B9
TIOA6_0O 53 - - G7
TIOA6_1 Base timer ch.6 TIOA pin 94 79 64 C8
Base Timer TIOA6 2 82 - - E7
6 TIOB6_0 54 - - H8
TIOB6_1 Base timer ch.6 TIOB pin 95 80 65 B8
TIOB6_2 81 - - F7
TIOA7_0 112 - - C4
TIOA7_1 Base timer ch.7 TIOA pin 86 71 57 D11
) TIOA7_2 109 - - E5
Base Timer —
7 TIOB7_0 m - ; D4
TIOB7_1 Base timer ch.7 TIOB pin 87 72 58 C10
TIOB7_2 108 - - E6
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S6E2HE Series

Pin _ _ o Pin No

Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA

120 100 80 121

SWCLK Serial wire debug interface clock input pin 105 90 71 B5

SWDIO Serial wilre debug interface data input / 103 88 69 c6

output pin

SWO Serial wire viewer output pin 102 87 68 B6

TCK J-TAG test clock input pin 105 90 71 BS

TDI J-TAG test data input pin 104 89 70 C5

Debugger TDO J-TAG debug data output pin 102 87 68 B6

TMS J-TAG test mode state input/output pin 103 88 69 C6

TRACECLK [Trace CLK output pin of ETM 101 86 - D6

TRACEDO 97 82 - D7

IEQEEB; Trace data output pin of ETM gg 22 - g;

TRACED3 100 85 - A7

TRSTX J-TAG test reset Input pin 106 91 72 A5

MADOQO_0 27 22 17 Ji

MADO1_0 28 23 18 J2

MADO02_0 29 24 19 K2

MADO03_0 47 42 32 J6

MADO4 0 48 43 33 J7

MADO5_0 49 44 34 J8

MADO06_0 50 45 35 K8

MADO7_0 62 52 41 J10

MADO08_0 63 53 42 H10

MADQ9 0 64 54 43 H9

MAD10 0 65 55 44 G10

External MAD11 0 . 66 56 45 G9

BUS MAD12 0 External bus interface address bus 67 57 46 G8

MAD13 0 68 58 47 F10

MAD14 0 69 59 48 F9

MAD15 0 74 64 53 F8

MAD16_0 75 65 54 E11

MAD17 0 76 66 55 E10

MAD18 0 77 67 56 E9

MAD19 0 78 68 - E8

MAD20 0 79 69 - D10

MAD21_0 80 70 - D9

MAD22 0 86 71 - D11

MAD23 0 88 73 - Cc11

MAD24 0 89 74 - B11
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S6E2HE Series

=2+ CYPRESS
PERFORM
Pin Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
MCSX0_0 95 80 65 B8
MCSX1_0 96 81 66 A8
MCSX2_0 101 86 - D6
MCSX3_0 . . 100 85 - A7
MCSX4 0 Ei>:‘ternal bus interface chip select output 98 a3 . c7
MCSX5_0 P 97 82 67 D7
MCSX6_0 104 89 70 C5
MCSX7_0 106 91 72 A5
MCSX8_0 35 30 - H5
MADATAQO 0 2 2 2 C1
MADATAOQO1_0 3 3 3 C2
MADATAQ02_0 4 4 4 D1
MADATAOQ3 0 5 5 5 D2
MADATA04 0 6 6 6 D3
MADATAQ5 0 7 7 7 E2
MADATAQ6_0 8 8 8 E3
MADATAOQ7 0 |External bus interface data bus 9 9 9 E4
MADATAO8 0 [(Address / data multiplex bus) 10 10 10 F5
MADATAQ9 0 11 11 11 F6
MADATA10 0 12 12 12 G5
MADATA11 0 13 13 - G6
External |_MADATA12 0 14 14 - El
Bus MADATA13 0 15 15 - F4
MADATA14 0 16 16 - F3
MADATA15 0 17 17 - F2
MDQMO_0  |External bus interface byte mask signal 93 78 63 A9
MDQM1 0 |output pin 92 77 62 B9
MALE_0 External bus mt_erface Addrefss Latch 94 79 64 cs
enable output signal for multiplex
MRDY 0 sEi)g(;tr?;?al bus interface external RDY input 116 9% 76 B2
MCLKOUT 0 FI§i>r<1ternal bus interface external clock output 99 84 ) B7
External bus interface ALE signal to control
MNALE O |NAND Flash output pin 18 j j Fl
External bus interface CLE signal to control
MNCLE O |NAND Flash output pin 19 i i Gl
External bus interface read enable signal to
MNREX_O | control NAND Flash 21 j j G3
External bus interface write enable signal
MNWEX 0 115 control NAND Flash 20 j j G2
External bus interface read enable signal
MOEX_0 for SRAM 114 94 74 C3
External bus interface write enable signal
MWEX_0 for SRAM 113 93 73 B4
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S6E2HE Series

=2 CYPRESS
PERFORM
Pin Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
SDRAM interface
MSDCLK_0 23 18 - H1
- SDRAM clock output pin
SDRAM interface
MSDCKE_O 24 19 - H2
- SDRAM clock enable pin
External MRASX 0 SDRAM interface . o5 20 i H3
Bus - SDRAM row address strobe pin
MCASX 0 SDRAM interface . 26 21 i Ha
- SDRAM column address strobe pin
MSDWEX_o |SDRAMinterface 34 | 29 - 35
- SDRAM write enable pin
INTOO_O 2 2 2 Cl
INTOO_1 External interrupt request 00 input pin 95 80 65 B8
INTOO_2 108 - - E6
INTO1 0O 3 3 3 Cc2
INTO1 1 External interrupt request 01 input pin 101 86 D6
INTO1_2 85 - - B10
INTO2_0 6 6 6 D3
INTO2_1 External interrupt request 02 input pin 62 52 41 J10
INTO2_2 82 - - E7
INTO3_0 113 93 73 B4
INTO3_1 External interrupt request 03 input pin 65 55 44 G10
INTO3 2 54 - - H8
INTO4 0 17 12 12 F2
INTO4_1 External interrupt request 04 input pin 114 94 74 C3
INTO4_2 10 - - F5
INTO5_0 89 74 - B11
INTO5_1 External interrupt request 05 input pin 75 65 54 E11l
INTO5 2 21 16 - G3
External INTO6_1 External interrupt request 06 input pin 88 /3 59 ci
Interrupt INTO6_2 ptreq putp 22 17 - G4
INTO7_1 . . . 11 - - F6
INTO7 2 External interrupt request 07 input pin 7 7 7 E2
INTO8 1 . . . 19 14 - Gl
INTO8_2 External interrupt request 08 input pin 8 8 8 E3
INTO9 1 . . . 20 15 - G2
INTO9 2 External interrupt request 09 input pin 15 10 ) Fa
INT10 1 . . . 16 11 11 F3
INT10 2 External interrupt request 10 input pin 112 3 3 ca
INT11 1 . . . 50 45 35 K8
INTI1 2 External interrupt request 11 input pin 110 : : D5
INT12_ 1 . . . 32 27 - L2
INT12 2 External interrupt request 12 input pin 96 81 66 A8
INT13 1 . . . 33 28 - J3
INT13 2 External interrupt request 13 input pin 29 24 31 I8
INT14 1 . . . 68 58 47 F10
INT14 2 External interrupt request 14 input pin 53 5 : G7
INT15_1 . . . 52 - - H7
INT15_2 External interrupt request 15 input pin 14 9 9 E1
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Pin _ _ o Pin No

Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA

120 100 80 121

External NMIX Non-Maskable Interrupt input pin 116 96 76 B2

Interrupt

P00 106 91 72 A5

P01 105 90 71 B5

P02 104 89 70 C5

P03 103 88 69 C6

P04 102 87 68 B6

P05 101 86 - D6

P06 100 85 - A7

PO7 General-purpose 1/O port 0 99 84 - B7

P08 98 83 - C7

P09 97 82 67 D7

POA 96 81 66 A8

POB 95 80 65 B8

POC 94 79 64 Cc8

POD 93 78 63 A9

POE 92 77 62 B9

P10 62 52 41 J10

P11 63 53 42 H10

P12 64 54 43 H9

P13 65 55 44 G10

GPIO P14 66 56 45 G9

P15 67 57 46 G8

P16 68 58 47 F10

ig General-purpose 1/O port 1 3?1 22 gg Eg

P19 75 65 54 E11

P1A 76 66 55 E10

P1B 77 67 56 E9

P1C 78 68 - E8

P1D 79 69 - D10

P1E 80 70 - D9

P1F 81 - - F7

P20 89 74 - B11

P21 88 73 59 c11

P22 87 72 58 C10

P23 86 71 57 D11

P2 General-purpose /O port 2 85 - - B10

P25 84 - - C9

P26 83 - - D8

P27 82 - - E7
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CYPRESS S6E2HE Series
PERFORM
Pin ] _ o Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA

120 100 80 121

P30 14 9 9 E1l

P31 15 10 10 F4

P32 16 11 11 F3

P33 17 12 12 F2

P34 18 13 - F1

P35 19 14 - Gl

P36 20 15 - G2

P37 21 16 - G3

P38 General-purpose 1/O port 3 52 17 - Ga

P39 23 18 13 H1

P3A 24 19 14 H2

P3B 25 20 15 H3

P3C 26 21 16 H4

P3D 27 22 17 J1

P3E 28 23 18 J2

P3F 29 24 19 K2

P40 32 27 - L2

P41 33 28 - J3

P42 34 29 - J5

P43 35 30 - H5

P44 36 31 21 K3

GPIO P45 37 32 22 J4
gj? General-purpose 1/O port 4 jg gg gg :Zj

P48 41 36 26 K5

P49 42 37 27 K6

P4B 47 42 32 J6

P4C 48 43 33 J7

P4D 49 44 34 J8

P4E 50 45 35 K8

P50 2 2 2 C1l

P51 3 3 3 Cc2

P52 4 4 4 D1

P53 5 5 5 D2

P54 6 6 6 D3

P55 7 7 7 E2

P56 General-purpose I/O port 5 8 8 3 E3

P57 9 - - E4

P58 10 - - F5

P59 11 - - F6

P5A 12 - - G5

P5B 13 - - G6
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=2+ CYPRESS
PERFORM
Pin Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
P60 116 96 76 B2
P61 115 95 75 B3
P62 114 94 74 C3
P63 113 93 73 B4
P64 General-purpose I/O port 6 112 - - C4
P65 111 - - D4
P66 110 - - D5
P67 109 - - E5
P68 108 - - E6
GPIO P70 51 - - H6
P71 52 - - H7
P72 General-purpose /O port 7 53 - - G7
P73 54 - - H8
P74 55 - - J9
P80 118 98 78 A3
P8l General-purpose /O port 8 119 99 79 A2
PEO 56 46 36 L8
PE2 General-purpose /O port E 58 48 38 L9
PE3 59 49 39 L10
SINO O . . . . . 88 73 59 Cl1
SINO_ 1 Multi-function serial interface ch.0 input pin 65 55 a4 G10
SOT0_0 Multi-function serial interface ch.0 output
(SDAQ_0) pin. 87 72 58 C10
This pin operates as SOTO0 when it is used
in a UART/CSIOI/LIN (operation modes 0 to
Multi- SOT0_1 3) and as SDAO when it is used in an 12C 66 56 45 Go9
function (SDAO0_1) |(operation mode 4).
Serial 0
SCKO0_0 Multi-function serial interface ch.0 clock I/O
(SCLO_0) pin. 86 71 57 D11
This pin operates as SCKO when it is used
in a UART/CSIO/LIN (operation modes 0 to
SCKO_1 3) and as SCLO when itis used in an 12C
- ; 67 57 46 G8
(SCLO_1)  |(operation mode 4).
SIN1 0 . . .- . . 96 81 66 A8
SINT 1 Multi-function serial interface ch.1 input pin 62 5o 21 310
SOT1_0 Multi-function serial interface ch.1 output
(SDA1_0) pin. 97 82 67 D7
This pin operates as SOT1 when it is used
in a UART/CSIO/LIN (operation modes O to
Multi- SOT1 1 3) and as SDAL when itis used in an 12C 63 53 42 H10
function (SDA1_1)  |(operation mode 4).
Serial 1
SCK1_0 Multi-function serial interface ch.1 clock I/O
(SCL1_0) pin. 98 83 - Cc7
This pin operates as SCK1 when it is used
in a CSIO (operation modes 4) and as
SCK1_1 SCL1 when it is used in an 12C (operation
64 54 43 H9
(SCL1_1) mode 4).

Document Number: 001-98942 Rev.*A

S6E2HE Series

Page 35 of 163



CYPRESS

PERFORM

Pin Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
SIN2_0 53 - - G7
SIN2 1 Multi-function serial interface ch.2 input pin| 85 - - B10
SIN2_2 68 58 47 F10
SOT2_0 Multi-function serial interface ch.2 output 54 ) ) H8
(SDA2_0) pin.
SOT2_1 This pin operates as SOT2 when it is used 84 ) ) co
Multi- (SDA2_1) in a UART/CSIO/LIN (operation modes 0 to
function SOT2_2 3) and as SDA2 when it is used in an 12C
Serial 2 (SDA2_2) (operation mode 4). 69 59 48 F9
SCK2_0 Multi-function serial interface ch.2 clock I/O 55 ) ) 19
(SCL2_0) pin.
SCK2_1 This pin operates as SCK2 when it is used 83 ) ) D8
(SCL2_1) in a CSIO (operation modes 2) and as
SCK2_2 SCL2 when it is used in an 12C (operation
(SCL2 2)  |mode 4). 74 | 64 | 53 F8
SIN3_0 . . - . . 110 - - D5
SIN3 1 Multi-function serial interface ch.3 input pin 15 10 10 =)
SOT3 0 Multi-function serial interface ch.3 output 109 ES
(SDA3_0) |pin. i i
This pin operates as SOT3 when it is used
in a UART/CSIO/LIN (operation modes 0 to
Multi- SOT3_1 3) and as SDA3 when it is used in an 12C 16 11 11 F3
function (SDA3_1)  |(operation mode 4).
Serial 3
SCK3_ 0 Multi-function serial interface ch.3 clock 1/0 108 E6
(SCL3_0) [pin. i i
This pin operates as SCK3 when it is used
in a CSIO (operation modes 2) and as
SCK3_1 SCL3 when it is used in an 12C (operation
- 17 12 12 F2
(SCL3_1)  |mode 4).
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Pin _ _ o Pin No
Function Pin Name Function Description LOFP | LOFP | LQFP | FBGA
120 100 80 121
SIN4 O 6 6 6 D3
SIN4 1 Multi-function serial interface ch.4 input pin| 75 65 54 E1l
SIN4_2 10 - - F5
SOT4_0 Multi-function serial interface ch.4 output
(SDA4_0) pin. P S S 5 D2
SOT4_1 This pin operates as SOT4 when it is used 76 66 55 E10
(SDA4 1) in a UART/CSIO/LIN (operation modes 0 to
SOT4_2 3) and as SDA4 when it is used in an 12C 1 i ) 6
(SDA4_2) (operation mode 4).
Multi- SCK4_0 Multi-function serial interface ch.4 clock I/O 4 4 4 D1
function (SCL4_0) pin.
Serial 4 SCK4_1 This pin operates as SCK4 when it is used 77 67 56 E9
(SCL4 1) in a CSIO (operation modes 2) and as
SCK4_2 SCL4 when it is used in an 12C (operation 12 i ) G5
(sCL4_2) mode 4).
g$§j g :\él;l:it-;uizction serial interface ch.4 CTS 728 628 2 CE:é
CTS4 2 13 - - G6
2¥§j:2 g/luutlpt)il;iupr:ﬁtion serial interface ch.4 RTS 739 639 3 [?120
RTS4 2 14 9 9 El
SIN5_0 114 94 74 C3
SIN5_1 Multi-function serial interface ch.5 input pin| 113 - - B4
SIN5_2 20 15 - G2
SOT5_0 Multi-function serial interface ch.5 output
(SDA5_0) pin. 115 95 75 B3
SOT5_1 This pin operates as SOT5 when it is used 112 ) . ca
Multi- (SDA5_1) in a UART/CSIOI/LIN (operation modes 0 to
function SOT5_2 3) and as SDA5 when it is used in an 12C 21 16 ) G3
Serial 5 (SDA5_2) (operation mode 4).
SCK5_0 Multi-function serial interface ch.5 clock 1/0
(SCL5_0) pin. 116 96 76 B2
SCK5_1 This pin operates as SCK5 when it is used 111 ) . D4
(SCL5_1) in a CSIO (operation modes 2) and as
SCK5_2 SCL5 when it is used in an 12C (operation
(SCL5 2) |mode 4). 2 | U - G4
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Pin Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
SIN6_0 . . . . . 7 7 7 E2
SING_ 1 Multi-function serial interface ch.6 input pin 95 80 65 B8
SOT6_0 Multi-function serial interface ch.6 output 8 8 8 £3
(SDA6_0)  |pin.
This pin operates as SOT6 when it is used
in a UART/CSIO/LIN (operation modes 0 to
SOT6_1 3) and as SDAG when it is used in an 12C 94 79 64 cs
. (SDA6_1) (operation mode 4).
Multi-
function
Serial 6 SCK6_0 Multi-function serial interface ch.6 clock I/O 9 -
(SCL6_0)  |pin. i )
This pin operates as SCK6 when it is used
in a CSIO (operation modes 2) and as
SCK6_1 SCL6 when it is used in an 12C (operation
- 93 78 63 A9
(SCL6_1)  |mode 4).
SCs6_1 Mqltl-functlor_w serial interface ch.6 serial 92 77 62 B9
chip select pin
SIN7_0 . . . . . 101 86 - D6
SIN7 1 Multi-function serial interface ch.7 input pin 50 45 35 K8
SOT7_0 Multi-function serial interface ch.7 output
(SDA7 _0) pin. 100 85 - A7
This pin operates as SOT7 when it is used
in a UART/CSIO/LIN (operation modes 0 to
SOT7_1 3) and as SDA7 when it is used in an 12C
- : 49 44 34 J8
(SDA7_1) |(operation mode 4).
Multi-
function SCK7 0 Multi-function serial interface ch.7 clock I/O
Serial 7 (SCL7_O) p|n 99 84 - B7
B This pin operates as SCK7 when it is used
in a CSIO (operation modes 2) and as
SCK7_1 SCL7 when it is used in an 12C (operation
— 48 43 33 J7
(SCL7_1)  |mode 4).
sCs7 1 Mqltl-functlon serial interface ch.7 serial 47 42 32 6
chip select pin
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Pin Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
DTTIOX_O Input signal controlling wave form 23 18 13 H1
generator outputs RTOOQ0 to RTOO5 of
DTTIOX_1 Multi-function timer 0. 79 69 - D10
EEgEg-? 16-bit free-run timer ch.0 external clock ég %g : gé
FRCKO 2| Putpin 62 | 52 | 41 | J10
IC00 0 22 17 - G4
IC00_1 75 65 54 E1l
IC00_2 63 53 42 H10
IC01 0 21 16 - G3
:ggi ; 16-hit input capture ch.0 input pin of gi gi 4512 ilé)
1C02 0 Multi-function timer 0. 20 15 - G2
|coz:1 ICxx describes channel number. =7 67 6 =
IC02_2 65 55 44 G10
IC03 0 19 14 - Gl
IC03_1 78 68 - E8
IC03_2 66 56 45 G9
RTO00_0 Wave form generator output pin of
Multi- (PPG0O0_0) [Multi-function timer 0. 24 19 14 H2
function RTOO00_1 This pin operates as PPG00 when it is 86 7 57 D11
Timer O (PPG00_1) |usedin PPGO output modes.
RTO01_0 Wave form generator output pin of
(PPGO0_0) [Multi-function timer 0. 25 20 15 H3
RTOO01_1 This pin operates as PPG00 when it is 85 i ) B10
(PPG00_1) |used in PPGO output modes.
RTO02_0 Wave form generator output pin of
(PPG02_0)  |Multi-function timer 0. 26 21 16 Ha
RTO02_1 This pin operates as PPG02 when it is 84 i ) co
(PPG02_1) |used in PPGO output modes.
RTO03_0 Wave form generator output pin of
(PPG02_0) [Multi-function timer 0. 27 22 1 )i
RTOO03_1 This pin operates as PPG02 when it is 83 i ) DS
(PPG02_1) |used in PPGO output modes.
RTO04_0 Wave form generator output pin of
(PPG04_0) |Multi-function timer 0. 28 23 18 J2
RTO04_1 This pin operates as PPG04 when it is 82 i ) £7
(PPG04_1) |used in PPGO output modes.
RTO05_0 Wave form generator output pin of
(PPG04_0)  |Multi-function timer 0. 29 24 19 K2
RTOO05_1 This pin operates as PPG04 when it is 81 i ) F7
(PPG04 1) |used in PPGO output modes.
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Pin No
Pin Function | Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
DTTILX_0 |Input signal controlling wave form 8 8 8 E3
generator outputs RTO10 to RTO15 of
DTTILX_1 |Multi-function timer 1. 55 - - J9
FRCKLO 16-bit free-run timer ch.1 external clock 96 8l 66 A8
input pin
FRCK1_1 50 45 35 K8
IC10_0 95 80 65 B8
IC10_1 54 - - H8
IC11_0 94 79 64 (2]
IC11_1 o _ _ 53 - - G7
16-bit input capture ch.1 input pin of
Multi-function timer 1.
IC12 0 |icxx describes channel number. 93 8 63 A9
IC12_1 52 - - H7
IC13_0 92 77 62 B9
Multi- function
Timer 1 |C13_1 51 - - H6
RTO10_0 |Wave form generator output pin of 2 2 2 c1
(PPG10_0) |Multi-function timer 1.
RTO10_1 |This pin operates as PPG10 when it is 32 27 i L2
(PPG10_1) |used in PPG1 output modes.
RTO11_0 |Wave form generator output pin of 3 3 3 c2
(PPG10_0) |Multi-function timer 1.
RTO11_1 (This pin operates as PPG10 when it is 33 o8 i 13
(PPG10_1) |used in PPG1 output modes.
RTO12_0 |Wave form generator output pin of 4 4 4 D1
(PPG12_0) |Multi-function timer 1.
RTO12_1 |This pin operates as PPG12 when it is 34 29 i 15
(PPG12_1) |used in PPG1 output modes.
RTO13_0 |Wave form generator output pin of 5 5 5 D2
(PPG12_0) |Multi-function timer 1.
RTO13 1 |This pin operates as PPG12 when it is 35 30 i H5
(PPG12_1) |used in PPG1 output modes.
RTO14_0 |Wave form generator output pin of 6 6 6 D3
(PPG14_0) |Multi-function timer 1.
RTO14_1 |This pin operates as PPG14 when it is
(PPG14 1) |used in PPG1 output modes. 36 31 21 K3
RTO15_0 |Wave form generator output pin of 7 7 7 E2
(PPG14_0) |Multi-function timer 1.
RTO15_1 This pin operates as PPG14 when it is 5 -
(PPG14 1) used in PPG1 output modes. 37 3 J4
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Pin No
Pin Function | Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
DTTI2X_0 |Input signal controlling wave form 74 64 53 F8
generator outputs RTO20 to RTO25 of
DTTI2X_1 |Multi-function timer 2. 15 10 10 F4
FRCK2_0 |16-bit free-run timer ch.2 external clock ~ [116 96 76 B2
FRCK2_1 |input pin 101 86 - D6
1IC20_0 119 99 79 A2
1IC20_1 100 85 - A7
IC21_0 118 98 78 A3
ic21 1 |16-bitinput capture ch.2 input pin of 99 84 _ B7
= Multi-function timer 2.
IC22 0 |icxx describes channel number. 114 94 [ai Cs3
IC22_1 98 83 - Cc7
IC23_0 113 93 73 B4
IC23_1 97 82 67 D7
RTO20_0 |Wave form generator output pin of
(PPG20_0) |Multi-function timer 2. 69 59 48 Fo
) ) RTO20_1 (This pin operates as PPG10 when it is 9 ) ) E4
Multi- function | (PPG20 1) |used in PPG2 output modes.
Timer 2 RTO21_0 |Wave form generator output pin of
(PPG20_0) |Multi-function timer 2. 68 58 4 F10
RTO21_1 |This pin operates as PPG20 when it is 10 ) ) F5
(PPG20_1) |used in PPG2 output modes.
RTO22_0 |Wave form generator output pin of
(PPG22_0) |Multi-function timer 2. 67 57 46 G8
RTO22_1 |This pin operates as PPG22 when it is 1 ) ) 6
(PPG22_1) |used in PPG2 output modes.
RTO23_0 |Wave form generator output pin of
(PPG22_0) |Multi-function timer 2. 87 ? 58 c10
RTO23_1 |This pin operates as PPG22 when it is 12 ) ) G5
(PPG22_1) |used in PPG2 output modes.
RTO24_0 |Wave form generator output pin of
(PPG24_0) |Multi-function timer 2. 88 & 59 ci
RTO24_1 |This pin operates as PPG24 when it is 13 ) ) G6
(PPG24_1) |used in PPG2 output modes.
RTO25_0 |Wave form generator output pin of 89 74 ) B11
(PPG24_0) |Multi-function timer 2.
RTO25_1 |This pin operates as PPG24 when it is 14 9 9 E1
(PPG24_1) |used in PPG2 output modes.
AINO_O 24 19 14 H2
AINO_1 |QPRC ch.0 AIN input pin 51 - - H6
q AINO_2 2 2 2 C1
Qgg‘sirt%‘r’];e BINO O 25 20 15 H3
) BINO_1 |QPRC ch.0 BIN input pin 52 - - H7
Revolution
Counter 0 BINO 2 3 3 3 Cc2
ZINO O 26 21 16 H4
ZINO_1 |QPRC ch.0 ZIN input pin 53 - - G7
ZINO_2 4 4 4 D1
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Pin No
Pin Function | Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
AIN1_0O 10 - - F5
AIN1_1 |QPRC ch.1 AIN input pin 89 74 - B11
AIN1_2 48 43 33 J7
Quadrature - ™5 170 11 - - F6
RF;Oz'lt"t’.rc‘)/n BINL 1 |QPRC ch.1 BIN input pin 88 73 - C1l
Co‘imt‘e'r ! BINL 2 49 44 34 J8
ZIN1_0 12 - - G5
ZIN1_1 |QPRC ch.1 ZIN input pin 87 72 - C10
ZIN1 2 50 45 35 K8
AIN2_0 33 28 - J3
AIN2_1 |QPRC ch.2 AIN input pin 119 99 79 A2
AIN2_2 69 59 48 F9
QuadratU;e BIN2_0 34 29 - J5
Position . .
Revolution BIN2_1 |QPRC ch.2 BIN input pin 118 98 78 A3
Counter 2 B|N2_2 68 58 47 F10
ZIN2_0 35 30 - H5
ZIN2_1 |QPRC ch.2 ZIN input pin 115 95 75 B3
ZIN2_2 67 57 46 G8
RTCCO_O . . 115 95 75 B3
RTCCO 1 gl.gcskeconds pulse output pin of Real-time 64 54 13 H9
Real-time RTCCO 2 23 18 13 H1
clock SUBOUT_0 115 95 75 B3
SUBOUT _1 |Sub clock output pin 64 54 43 H9
SUBOUT_2 23 18 13 H1
WKUPO Deep standby mode return signal input pin 116 9% 76 B2
Low-Power WKUP1 ?eep standby mode return signal input pin 14 9 9 E1
Consumption Deep standby mode return signal input pin
Mode wkup2 [P y ghalinputp 50 45 35 K8
WKUP3 ?I?eep standby mode return signal input pin 69 59 48 F9
DAC DAO D/A converter ch.0 analog output pin 36 31 21 K3
DAl D/A converter ch.1 analog output pin 37 32 22 J4
VREGCTL |On-board regulator control pin 41 36 26 K5
VBAT VWAKEUP T_he retu_rn signal input pin from a 42 37 27 K6
hibernation state
S CLK 0 SD memory card interface _ 92 77 62 B9
— = |SD memory card clock output pin

S CMD 0 SD memory card interface 93 78 63 A9

- — |SD memory card command output
S_DATA1 0 94 79 64 C8
SD I/E S_DATAO_0 [SD memory card interface 95 80 65 B8
S DATA3 0 [SD memory card data bus 96 81 66 A8
S DATA2 0O 97 82 67 D7
S.CD. 0 SD memory card mterfa_ce _ 113 93 73 B4

SD memory card detection pin
S WP 0 SD memory card |nt¢rface _ 114 94 74 c3
- = SD memory card write protection
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Pin No
Pin Function | Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
External Reset Input pin.
Reset INITX A reset is valid when INITX=L. 38 33 23 L3
Mode 1 pin.
MD1 During serial programming to Flash 56 46 36 L8
memory, MD1=L must be input.
Mode Mode 0 pin.
MDO During no_rmal operation, MDQ=L must be 57 47 37 K9
input. During serial programming to Flash
memory, MDO=H must be input.
1 1 1 Bl
31 26 - K1
. 46 41 31 K7
Power VCC Power supply Pin 61 51 a K11
91 76 61 A10
117 97 77 A4
107 92 - A6
30 25 20 L1
45 40 30 L7
GND VSS  |GND Pin 60 50 40 L11
90 75 60 All
120 100 80 Al
- - - K10

Document Number: 001-98942 Rev.*A

Page 43 of 163



'l
W

S6E2HE Series

=% CYPRESS
PERFORM
Pin _ _ o Pin No
Function Pin Name Function Description LQFP | LQFP | LQFP | FBGA
120 100 80 121
X0 Main clock (oscillation) input pin 58 48 38 L9
X1 Main clock (oscillation) 1/0O pin 59 49 39 L10
Clock X0A Sub clock (oscillation) input pin 39 34 24 L4
X1A Sub clock (oscillation) 1/O pin 40 35 25 K4
CROUT_0O Built-in high-speed CR-osc clock output 87 72 58 C10
CROUT_1  |port 113 93 73 B4
AVCC A/D converter and D/A.converter 20 60 49 I
analog power supply pin
ADC AVRL A/D co_nverter analog reference voltage 72 62 51 G11
Power input pin
AVRH A/D converter analog reference voltage 73 63 52 F11
input pin
VBAT VBAT power supply pin.
Power VBAT Backup power supply (battery etc.) and 43 38 28 L5
system power supply.
ADC A/D converter and D/A converter
GND AVSS GND pin 71 61 50 H11
C pin C Power supply stabilization capacity pin 44 39 29 L6
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5. 1/O Circuit Type

S6E2HE Series

Type Circuit Remarks
P-ch }» P-ch Digital output
X1
N-ch }f Digital output
R
It is possible to select the main
oscillation / GPIO function
Pull-up resistor control When the main oscillation is
—{ 7 )»—> Digital input selected.
- Oscillation feedback resistor
Standby mode control : Approximately 1 MQ
. - With Standby mode control
Clock input
A - When the GPIO is selected.
- CMOS level output.
hd - CMOS level hysteresis input
- With pull- ist trol
Lo< Standby mode control o pUTp fesoreonto
- With standby mode control
Jis Digital input - Pull-up resistor
: Approximately 50 kQ
Standby mode control - lon = -4 MA, lo, = 4 MA
R
P-ch }» P-ch }ﬁ Digital output
X0
N-ch }ﬁ Digital output
Pull-up resistor control
) - CMOS level hysteresis input
B Pull-up resistor B Pull-up resistor
: Approximately 50 kQ
{bo {>o Digital input
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Circuit

Remarks

{bo >° Digital input

Digital output

Open drain output
CMOS level hysteresis input

P-ch F Digital output

N-ch F Digital output

Pull-up resistor control

% Digital input

Standby mode control

CMOS level output

CMOS level hysteresis input

With pull-up resistor control

With standby mode control

Pull-up resistor

: Approximately 50 kQ

lon=-4 mMA, lo. =4 mA

When this pin is used as an I°C pin,
the digital output P-ch transistor is

always off.
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Type Circuit Remarks
P-ch }» P-ch }f Digital output
CMOS level output
® CMOS level hysteresis input
With input control
N Digital Analog input
N-ch | |— Digital output
g P With pull-up resistor control
F With standby mode control
Pull-up resistor
Pull-up resistor control : Approximately 50kQ
R lon = -4 MA, lo = 4 mA
. Digital input When this pin is used as an I°C pin,
Standby mode control the digital output P-ch transistor is
always off.
Analog input
l Input control
. CMOS level output
P-ch % P-ch }f Digital output °
CMOS level hysteresis input
With pull-up resistor control
* hd With standby mode control
G Pull-up resistor
N-ch }f Digital output : Approximately 50 kQ
R lon = -12 MA, lo, = 12 mA
When this pin is used as an 1’c pin,
the digital output P-ch transistor is
Pull-up resistor always off.
control
— 7 »—> Digital input
Standby mode
control
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Type Circuit Remarks
P-ch }f Digital output B CMOS level output
- CMOS level hysteresis input
- 5V tolerant
| - With standby mode control
N-ch F Digital output - Pulkupresistor
: Approximately 50 kQ
- lon = -4mA, loL =4 mA
- Available to control of PZR registers.
Pull-up resistor
control
| 7 »—> Digital input
L Standby mode control
J AN\ bc >° Mode input CMOS level hysteresis input
P-ch P-ch Digital output - CMOS level output
- CMOS level hysteresis input
- With pull-up resistor control
- With standby mode control
L - Pull-up resistor
N-ch }f Digital output : Approximately 50 kQ
- loy =-8 MA, lo. =8 mA
- When this pin is used as an I’c pin,
the digital output P-ch transistor is
Pull-up resistor always off.
control
— 7 )»—> Digital input
Standby mode
control
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Circuit

Remarks

Pull-up resistor
control

. Digital input

Standby mode
control

Analog input

Input control

CMOS level output

CMOS level hysteresis input
With input control

Analog input

With pull-up resistor control
With standby mode control
Pull-up resistor

: Approximately 50 kQ

lon =-8 MA, lo. =8 mA

P-ch }f Digital output

N-ch }f Digital output

Pull-up resistor
control

% Digital input

Standby mode
control

CMOS level output

CMOS level hysteresis input

With pull-up resistor control

With standby mode control

Pull-up resistor

: Approximately 50 kQ

lon = -4 MA, lo. =4 mA

(GPIO)

loL = 20 mA

(Fast Mode Plus)

When this pin is used as an 1’c pin,
the digital output P-ch transistor is

always off.
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Type Circuit Remarks
pch || Pull-up resistor
| control CMOS level output
P-ch li Digital output CMOS level hysteresis input
5V tolerant
A d With pull-up resistor control
With standby mode control
o N-ch li Digital output Pull-up resistor
: Approximately 50 kQ
lon =-4 MA, loL =4 mA
For I/0 setting, refer to VBAT Domain
in the Peripheral Manual
R
. Digital input
Standby mode
control
P-ch I Pull-up resistor
control
X0A P-ch Ii Digital output CMOS level output
CMOS level hysteresis input
® With pull-up resistor control
With standby mode control
p N-ch li Digital output Pull-up resistor
: Approximately 50 kQ
lon = -4 MA, lo. = 4 mA
For I/0 setting, refer to VBAT Domain
in the Peripheral Manual
R
VVYV - Digital input
Standby mode
control
0SC
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Type Circuit Remarks
l . It is possible to select the sub
2 | Pull-up resistor oscillation / GPIO function
control
X1A D'g'tal output When the sub oscillation is
selected.
b - Oscillation feedback resistor
: Approximately 10 MQ
}7 Digital output - With Standby mode control
- When the GPIO is selected.
Q - CMOS level output.
- CMOS level hysteresis input
R
< - With pull-up resistor control
' D'g'tal Input - With standby mode control
Standby mode - Pull-up resistor
control : Approximately 50 kQ
¢ < * 0sC - lon=-4mA, lo =4 mA
A RA XA - For 1/0 setting, refer to VBAT Domain
in the Peripheral Manual
Standby mode
control
Clock input
pch I Pull-up resistor
[ control - CMOS level output
P-ch Dlgltal output - CMOS level hysteresis input
- Analog output
- - With pull-up resistor control
- With standby mode control
. N-ch }» Digital output _ Pull-up resistor
: Approximately 50 kQ
- low = -12 MA, loL = 12 mA
(45Vt05.5V)
R - lw=-8MA, lo.=8mA
¢ - Digital input 2.7V 10 4.5V)
Standby mode
control
Analog output
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6. Handling Precautions

Any semiconductor devices have inherently a certain 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.

6.1 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 which connect semiconductor devices to power supply and
input/output 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.

Code: DS00-00004-3E

Document Number: 001-98942 Rev.*A Page 52 of 163



CYPRESS S6E2HE Series

PERFORM

Latch-up

Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When subjected to
abnormally high voltages, internal parasitic PNPN junctions (called thyristor structures) may be formed, causing large current
levels in excess of several hundred mA to flow continuously at the power supply pin. This condition is called latch-up.

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause injury or
damage from high heat, smoke or flame. To prevent this from happening, do the following:

(1) Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include attention to abnormal
noise, surge levels, etc.

(2) Be sure that abnormal current flows do not occur during the power-on sequence.

Observance of Safety Regulations and Standards
Most countries in the world have established standards and regulations regarding safety, protection from electromagnetic
interference, etc. Customers are requested to observe applicable regulations and standards in the design of products.

Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury, damage or loss from such
failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating conditions.

Precautions Related to Usage of Devices
Cypress semiconductor devices are intended for use in standard applications (computers, office automation and other office
equipment, industrial, communications, and measurement equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage, or where extremely high levels of reliability are demanded (such
as aerospace systems, atomic energy controls, sea floor repeaters, vehicle operating controls, medical devices for life support,
etc.) are requested to consult with sales representatives before such use. The company will not be responsible for damages
arising from such use without prior approval.

6.2 Precautions for Package Mounting

Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance during soldering,
you should only mount under Cypress's recommended conditions. For detailed information about mount conditions, contact your
sales representative.

Lead Insertion Type
Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct soldering on the board,
or mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the board and using the flow
soldering (wave soldering) method of applying liquid solder. In this case, the soldering process usually causes leads to be
subjected to thermal stress in excess of the absolute ratings for storage temperature. Mounting processes should conform to
Cypress recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to contact
deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads be
verified before mounting.
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Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are more easily
deformed or bent. The use of packages with higher pin counts and narrower pin pitch results in increased susceptibility to open
connections caused by deformed pins, or shorting due to solder bridges.

You must use appropriate mounting techniques. Cypress recommends the solder reflow method, and has established a ranking of
mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking of
recommended conditions.

Lead-Free Packaging
CAUTION: When ball grid array (FBGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic soldering, junction
strength may be reduced under some conditions of use.

Storage of Semiconductor Devices

Because plastic chip packages are formed from plastic resins, exposure to natural environmental conditions will cause absorption
of moisture. During mounting, the application of heat to a package that has absorbed moisture can cause surfaces to peel,
reducing moisture resistance and causing packages to crack. To prevent, do the following:

(1) Avoid exposure to rapid temperature changes, which cause moisture to condense inside the product. Store products in
locations where temperature changes are slight.

(2) Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temperatures between 5°C
and 30°C.
When you open Dry Package that recommends humidity 40% to 70% relative humidity.

(3) When necessary, Cypress packages semiconductor devices in highly moisture-resistant aluminum laminate bags, with a silica
gel desiccant. Devices should be sealed in their aluminum laminate bags for storage.

(4) Avoid storing packages where they are exposed to corrosive gases or high levels of dust.

Baking
Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the Cypress recommended
conditions for baking.

Condition: 125°C/24 h

Static Electricity
Because semiconductor devices are particularly susceptible to damage by static electricity, you must take the following
precautions:

(1) Maintain relative humidity in the working environment between 40% and 70%. Use of an apparatus for ion generation may be
needed to remove electricity.

(2) Electrically ground all conveyors, solder vessels, soldering irons and peripheral equipment.

(3) Eliminate static body electricity by the use of rings or bracelets connected to ground through high resistance (on the level of 1
MQ).

Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to minimize shock loads is
recommended.

(4) Ground all fixtures and instruments, or protect with anti-static measures.

(5) Avoid the use of styrofoam or other highly static-prone materials for storage of completed board assemblies.
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6.3 Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.

For reliable performance, do the following:
(1) Humidity

Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high humidity levels are
anticipated, consider anti-humidity processing.
(2) Discharge of Static Electricity

When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal operation. In such cases,
use anti-static measures or processing to prevent discharges.

(3) Corrosive Gases, Dust, or Oil

Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will adversely affect the device. If
you use devices in such conditions, consider ways to prevent such exposure or to protect the devices.

(4) Radiation, Including Cosmic Radiation

Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users should provide
shielding as appropriate.
(5) Smoke, Flame

CAUTION: Plastic molded devices are flammable, and therefore should not be used near combustible substances. If devices
begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of Cypress products in other special environmental conditions should consult with sales
representatives.

Please check the latest handling precautions at the following URL.

http://www.spansion.com/fidocuments/fj/datasheet/e-ds/DS00-00004.pdf
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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. However, all of these pins should be connected externally to the power supply or ground
lines 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.

Moreover, connect the current supply source with each POWER pins and GND pins of this device at low impedance. It is also
advisable that a ceramic capacitor of approximately 0.1 yuF be connected as a bypass capacitor between VCC and VSS near this
device.

Power Supply Pins

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 0.1 V/us at a momentary fluctuation such as switching the power

supply.

Crystal Oscillator Circuit

Noise near the X0/X1 and XOA/X1A pins may cause the device to malfunction. Design the printed circuit board so that X0/X1,
XO0A/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 oscillation of your using crystal oscillator by your mount board.

Sub Crystal Oscillator
This series sub oscillator circuit is low gain to keep the low current consumption.
The crystal oscillator to fill the following conditions is recommended for sub crystal oscillator to stabilize the oscillation.

O Surface mount type

Size: More than 3.2 mm x 1.5 mm
Load capacitance: Approximately 6 pF to 7 pF
O Lead type

Load capacitance: Approximately 6 pF to 7 pF
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Using an External Clock

When using an external clock as an input of the main clock, set X0/X1 to the external clock input, and input the clock to XO.
X1(PE3) can be used as a general-purpose 1/O port.

Similarly, when using an external clock as an input of the sub clock, set XOA/X1A to the external clock input, and input the clock to
X0A. X1A (P47) can be used as a general-purpose 1/O port.

Example of Using an External Clock

Device

_DC XO(X0A)
Set as External clock

input
@ Can be used as — | X1(PE3), X1A (P47)

general-purpose
I/O ports. -

za

Handling when Using Multi-function Serial Pin as I°C Pin

If it is using the multi-function serial pin as 1’c pins, P-ch transistor of digital output is always disabled.

However, I°C pins need to keep the electrical characteristic like other pins and not to connect to the external 1°C bus system with
power OFF.

C Pin

This series contains the regulator. Be sure to connect a smoothing capacitor (Cs) for the regulator between the C pin and the GND
pin. Please use a ceramic capacitor or a capacitor of equivalent frequency characteristics as a smoothing capacitor.

However, some laminated ceramic capacitors have the characteristics of capacitance variation due to thermal fluctuation (F
characteristics and Y5V characteristics). Please select the capacitor that meets the specifications in the operating conditions to
use by evaluating the temperature characteristics of a capacitor.

A smoothing capacitor of about 4.7 yF would be recommended for this series.

Device —AL

VSS

GND

Mode Pins (MDO)

Connect the MD pin (MDO) directly to VCC or VSS pins. Design the printed circuit board such that the pull-up/down resistance
stays low, as well as the distance between the mode pins and VCC pins or VSS pins is as short as possible and the connection
impedance is low, when the pins are pulled-up/down such as for switching the pin level and rewriting the Flash memory data. It is
because of preventing the device erroneously switching to test mode due to noise.
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Notes on Power-on
Turn power on/off in the following order or at the same time.
If not using the A/D converter and D/A converter, connect AVCC = VCC and AVSS = VSS.

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

AVRH — AVCC — VCC

Serial Communication
There is a possibility to receive wrong data due to the noise or other causes on the serial communication.
Therefore, design a printed circuit board so as to avoid noise.

Consider the case of receiving wrong data due to 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 Features among the Products with Different Memory Sizes and between Flash Products and
MASK Products

The electric characteristics including power consumption, ESD, latch-up, noise characteristics, and oscillation characteristics
among the products with different memory sizes and between Flash products and MASK products are different because chip
layout and memory structures are different.

If you are switching to use 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.

Adjoining Wiring on Circuit Board

If wiring of the crystal oscillation circuit X1A adjoins and also runs in parallel with the wiring of PA8/VREGCTL, there is a possibility
that the oscillation erroneously counts because X1A has noise with the change of P48/VREGCTL. Keep as much distance as
possible between both wirings and insert the ground pattern between them in order to avoid this possibility.

Device
P46/ P47/ P48/ P49/
X0A X1A VREGCTL VWAKEUP

I 1

Not allowed to run
both wirings in parallel

Ground
Insert the ground pattern

Handling when Using Debug Pins
When debug pins(TDO/TMS/TDI/TCK/TRSTX or SWO/SWDIO/SWCLK) are set to GPIO or other peripheral functions, only set
them as output, do not set them as input.
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8. Block Diagram

TRSTX,TCK,

S6E2HEA4E/F/G, S6E2HEGE/F/G

TDI,TMS
TDO €

TRACEDX, 4

TRACECLK ™

INITX

X0 =

X1 €

XOA =

X1A €

CROUT €

AvCC,
AVSS, =
AVRH

ANxx =

ADTGx =

12-bit A/D Converter
Unit 0

Unit 1
Unit 2

TIOAX €

TIOBX

> Base Timer
16-bit 16ch./

AINX

> 32-bit 8ch.

BINX

N
< QPRC

3ch.

ZINX

AID Activation Compare
6ch.

ICOx

) 16-bit Input Capture
4ch.

FRCKO

DTTIOX

N 16-bit Free-run Timer
7l 3ch.

16-bit Output Compare
6ch.

RTOOx €

A 4

Waveform Generator

3ch.

16-bit PPG
3ch.

Multi-function Timer x 3

—

- s_cLk,s_cMp
> s_DATAX
|— s_cos wp

POXx,
P1x,

N
PEX

AHB-APB Bridge : APB1 (Max 160 MHz)

AHB-APB Bridge : APB2 (Max 80 MHz)

( )
SWJ-DP ETM* R SRAMO
7| 16/32 Kbytes
TPIU* ROM
Table SRAML
Cortex-M4 Core | > 8/16 Kbytes
@160 MHz(Max)
D SRAM2
N
FPU | MPU | NVIC " s 7| 8/16 Kbytes
s € N MainFlash I/F
. = Trace Buffer MainFlash
Dual-Timer S (16 Kbytes) | € > 512 Kbytes/
R~ — 256 Kbytes
Watchdog Timer g E é Security
(Software) gg = P
08 < L, | WorkFlas
Clock Reset 23 % WorkFlash IIF € ?) 32 Kbytes
<2
R Generator = Kk—) i
4 o [
“= ]
@
(Hardware) =
=
= DWAC
A — 8ch.
CLK
DSTC
SD-CARD I/F E
. J
. Source Clock ?‘(—
- b}
Main ‘ PLL CR | =
| —) £
<
| % GPIO
<
| PIN-Function-Ctrl
— — — — Vv External Bus IIF  |€

S
> MADx

|(—)i Real-Time Clock

k— ach

S
> MADATAX

LVD Ctrl
IRQ-Monitor
CRC Accelerator

Watch Counter

Power-On
Reset

LVD

Regulator

) MCSXx,MDQMX,
MOEX,MWEX,
MALE,MRDY,
MNALE, MNCLE,
MNWEX MNREX,
MCLKOUT MSDWEX,
MSDCLK MSDCKE,
MRASX,MCASX

WKUPx

H VBAT Domain

VWAKEUP

“TA

PVREGCTL
 RTCCO,

H Port Ctr J
~—

External Interrupt

4 SuBOUT

Controller

AN

INTX

16pin + NMI

MODE-Ctrl

NMIX

MDO,

<N

MD1

SCKx

Multi-function Serial I/F

SINX

> SOTx
CTS4

HW flow control(ch.4) (

12-hit D/A Converter

> RTS4

2units ‘

*: For the S6E2HE4EOA and S6E2HEGEOA, ETM is not available.
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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)

S6E2HE Series

Peripherals Area
! Ox41FF_FFFF
;' Reserved
i 0x4007_0000
| 0x4006_F000 GPIO
|
! 0x4006_E000 SD-Card I/F
0x4006_C000
|
h
|
|
OXFFFF_FFFF !
|
Reserved H Resened
|
0xE010_0000 !
Cortex-M4 Private :'
0xE000_0000 Peripherals !
- )
|
Reg. Area i 0x4006_2000
0xD000_0000 ! 0x4006_1000 DSTC
i 0x4006_0000 DMAC
|
External Device ;’ Resened
Area ; 0x4004_0000
! 0x4003_F000 EXT-bus I/F
|
0x6000_0000 '
|
H
R
Resenved ,1 EeEnEE
0x4400_0000 ," 0x4003_C800
32 Mbytes | 0x4003_C100| Peripheral Clock Gating
0x4200_0000 Bit band alias . 0x4003_C000 | Low Speed CR Prescaler
0x4003_B000 RTC/Port Ctrl
Peripherals 0x4003_A000 Watch Counter
0x4000_0000 L 0x4003_9000 CRC
i 0x4003_8000 MFS
Reserved \
i Resened
0x2400_0000 | 0x4003_6000
\
32 Mbytes ! 0x4003_5000 LVD/DS mode
_ 0x2200_0000 Bit band alias 0x4003_4000
| 0x4003_3000 Resenved
\
Resenved | 0x4003_2000
0x2010_0000 '\‘ 0x4003_1000 Int-Reqg.Read
0x200E_0000 Work Flash I/F \ 0x4003_0000 EXTI
\
0x200C_0000 Work Flash \ 0x4002_F000 Resened
\
! CR Trim
Resened | 0x4002_E000
0x2004_4000 \
~ \
\
See "Memory Map(2)* for the 0x2004_0000 SRAM2 ! Resened
memory size details. 0x2003_C000 SRAM1 \ 0x4002_8000
0x2000_0000 Resened l‘. 0x4002_7000 A/DC
rdos0oo0o I
Y \ = ase_limer
0x0040_0000 Security/CR Trim ‘.‘ 0x4002_4000 PPG
H 0x4002_3000 Resened
) \ 0x4002_2000 MFT Unit2
MainFlash \ x - -
\ 0x4002_1000 MFT Unitl
\ -
_ 0x0000_0000 ! 0x4002_0000 MFT Unit0
\
'\‘ Resened
\ 0x4001_6000
\
H 0x4001_5000 Dual Timer
\
". Resened
1 0x4001_3000
| 0x4001_2000 SW WDT
\
| 0x4001_1000 HW WDT
i 0x4001_0000 Clock/Reset
\
\ Resened
\  0x4000_1000
1 0x4000_0000 MainFlash IF
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Memory Map (2)

S6E2HE Series

S6E2HEGEOA
S6E2HEGFOA
S6E2HEGGOA

0x2020_0000

0x200C_8000

Reserved

0x200C_0000

Work Flash
32Kbytes

0x2004_4000

Reserved

SRAM2
16 Kbytes

0x2004_0000

0x2003_C000

SRAM1
16 Kbytes

0x2000_0000

Reserved

Ox1FFF_8000

0x0040_6000

0x0040_4000
0x0040_2000
0x0040_0000

0x0008_0000

SRAMO
32 Kbytes

Reserved

General purpose

CR trimming

Security

Reserved

0x0000_0000

MainFlash
512 Kbytes

S6E2HE4EOA
S6E2HE4AFOA
S6E2HE4GOA

0x2020_0000

0x200C_8000

0x200C_0000

0x2004_2000

0x2004_0000

0x2003_E000

0x2000_0000

Reserved

Work Flash
32Kbytes

Reserved

SRAM2
8 Kbytes

SRAM1
8 Kbytes

Reserved

SRAMO
16 Kbytes

OX1FFF_C00!

0x0040_6000

0x0040_4000
0x0040_2000
0x0040_0000

0x0004_0000

Reserved

General purpose

CR trimming

Security

Reserved

0x0000_0000

MainFlash
256 Kbytes
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Peripheral Address Map

Start address End address Bus Peripherals
0x4000_0000 0x4000 OFFF AHB MainFlash I/F register
0x4000_1000 0x4000_FFFF Reserved

0x4001_0000 0x4001_OFFF Clock/Reset Control
0x4001_1000 0x4001_1FFF Hardware Watchdog timer
0x4001 2000 0x4001 2FFF APBO Software Watchdog timer
0x4001 3000 0x4001 4FFF Reserved

0x4001_5000 0x4001_5FFF Dual-Timer

0x4001_6000 0x4001_FFFF Reserved

0x4002_0000 0x4002_OFFF Multi-function timer unit0
0x4002_1000 0x4002_1FFF Multi-function timer unitl
0x4002_2000 0x4002_2FFF Multi-function timer unit2
0x4002_3000 0x4003_FFFF Reserved

0x4002_4000 0x4002_4FFF APB1 PPG

0x4002_5000 0x4002_5FFF Base Timer

0x4002_6000 0x4002 6FFF Quadrature Position/Revolution Counter
0x4002_7000 0x4002_7FFF A/D Converter

0x4002_8000 0x4002_DFFF Reserved

0x4002_E000 0x4002_EFFF Internal CR trimming
0x4002_FO000 0x4002_FFFF Reserved

0x4003 0000 0x4003 OFFF External Interrupt Controller
0x4003_1000 0x4003_1FFF Interrupt Request Batch-Read Function
0x4003_2000 0x4003_4FFF Reserved

0x4003_3000 0x4003_3FFF D/A Converter
0x4003_4000 0x4003_4FFF Reserved

0x4003 5000 0x4003 57FF Low Voltage Detector
0x4003_5800 0x4003_5FFF Deep standby mode Controller
0x4003_6000 0x4003_7FFF APB2 Reserved

0x4003_8000 0x4003 8FFF Multi-function serial Interface
0x4003_9000 0x4003_9FFF CRC

0x4003_A000 0x4003 _AFFF Watch Counter
0x4003_B000 0x4003_BFFF RTC/Port Ctrl

0x4003_C000 0x4003_COFF Low-speed CR Prescaler
0x4003_C100 0x4003_C7FF Peripheral Clock Gating
0x4003 _C800 0x4003 EFFF Reserved

0x4003 F000 0x4003 FFFF External Memory interface
0x4004 0000 0x4005 FFFF Reserved

0x4006_0000 0x4006_OFFF DMAC register
0x4006_1000 0x4006_1FFF DSTC register

0x4006 24000 0x4006 DFFF AHB Reserved

0x4006_E000 0x4006_EFFF SD-Card I/F

0x4006_F000 0x4006_FFFF GPIO

0x4006_7000 Ox41FF _FFFF Reserved

0x200E_0000 0x200E_FFFF WorkFlash I/F register
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11.Pin Status in Each CPU State

The terms used for pin status have the following meanings.

HINITX=0
This is the period when the INITX pin is the L level.

HINITX=1
This is the period when the INITX pin is the H level.

ESPL=0
This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to 0.

ESPL=1
This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to 1.

HInput enabled
Indicates that the input function can be used.

Hinternal input fixed at 0
This is the status that the input function cannot be used. Internal input is fixed at L.

W Hi-Z
Indicates that the pin drive transistor is disabled and the pin is put in the Hi-Z state.

M Setting disabled
Indicates that the setting is disabled.

EMaintain previous state
Maintains the state that was immediately prior to entering the current mode.

If a built-in peripheral function is operating, the output follows the peripheral function.
If the pin is being used as a port, that output is maintained.

B Analog input is enabled
Indicates that the analog input is enabled.

ETrace output
Indicates that the trace function can be used.

B GPIO selected
In Deep standby mode, pins switch to the general-purpose 1/O port.

M Setting prohibition
Prohibition of a setting by specification limitation.
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List of Pin Status

S6E2HE Series

Power-on ; Run
) Reset or INITX Ilrjlfgrlrfgl Mode Timer Mode, Deep Standby RTC Ret%’énefrom
N Low-voltage | Input Reset |°' Sleep RTC Mode, or Mode or Deep Standby Stand%
= Detection State State Mode Stop Mode State Stop Mode State Mode Sta){te
% | Function State State
© Group
7]
-DE_ gl?welr Power Supply ;cj)welr Power Supply Power Supply ISDSWEII’
pply Stable pply Stable Stable pply
Unstable Stable Stable
- INITX=0 | INITX=1 [ INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
. GPIO .
o . Hi-Z / Hi-z /
GPIO Setting Setting | Setting '\ﬁ'\zt&'g '\ﬁ'\zt&'g Internal input Imse?rlf;tﬁqd ut Internal input GPIO
selected | disabled | disabled | disabled | P fixed nalinp fixed selected
state state fixed
ato0 at0
at0
A Main crystal
oscillator
IE%&:( Input Input Input Input Input Input Input Input Input
main clock enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
input
selected
Maintain | Maintain Hi-Z ] sgepclgad Hi-Z ]
GPIO Setting Setting | Setting revious revious Internal input Internal input Internal input GPIO
selected disabled | disabled | disabled | P P fixed hal inp fixed selected
state state fixed
ato0 at0
at0
External - . Hi-Z / A Hi-Z / o
main clock Setting Setting | Setting Mril\zt:ulg Mril\zt:ulg Internal input '\12332 Internal input Mrilvnigaljg
B| input disabled | disabled | disabled | P P fixed P fixed P
state state state state
selected ato at0
Hi-Z / Hi-Z / Hi-Z /
Main crystal | Internal input | Internal | Internal Maintain previous state /
oscillator fixed at 0 / input input When oscillation stops*1, Hi-Z /
output pin or Input fixed fixed Internal input fixed at O
enabled at0 at0
INITX Pull-up / Pull-up / | Pull-up / | Pull-up / Pull-up / Pull-up / Pull-up / Pull-up / Pull-up /
C inout bin Input Input Input Input Input Input Input Input Input
putp enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
D Mode Input Input Input Input Input Input Input Input Input
input pin enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
Mode Input Input Input Input Input Input Input Input Input
input pin enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
E GPIO Setting Setting | Setting Mrg'\?i?u'g Mrg'\?i?u'g ||_|nlzut/ GPIO ||-|nlzut/ GPIO
selected disabled | disabled | disabled | P P b selected b selected
state state enabled enabled
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Power-on . Run
o Reset or INITX Ilr?fgrlrfgl Mode Timer Mode, Deep Standby RTC Ret%’énefrom
N Low-voltage | Input Reset |°F Sleep RTC Mode, or Mode or Deep Standby Stand%
~ Detection State State Mode Stop Mode State Stop Mode State Mode Stg’te
21 Function State State
I Group
7]
-DE_ gowelr Power Supply Power Power Supply Power Supply Power
upply 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 -
NMIX Setting Setting | Setting '\Arzl\zgﬂg
selected disabled disabled | disabled P
state
GPIO
r\;ﬁso‘:r:ce Maintain | Maintain WKUP Hi-Z / selected
F | otherthan . . previous | previous Hi-Z / : WKUP
above Hi-Z /| HIZ T giate state |internal input| Pt "3 input enabled
selected Hi-Z Input Input : P
enabled | enabled fixed Maintain
GPIO ato revious
selected P
state
Pull-up / | Pull-up / Maintain Maintain Maintain Maintain
JTAG . . . . .
Hi-Z Input Input previous previous previous previous
selected
enabled | enabled I . state state state state
Maintain Maintain
GPIO Setting Setting | Setting Internal input Internal inout Internal input GPIO
selected disabled disabled | disabled fixed fixed P fixed selected
ato at0
ato0
Pull-up / | Pull-up / Maintain Maintain Maintain Maintain
JTAG . . . . .
selected Hi-Z Input Input previous previous previous previous
enabled | enabled state state state state
Maintain Maintain
Resource . .
H1 other than pr;\‘/a:toeus prst\‘/a:toeus Hi-Z / Sg;ﬁ d Hi-Z /
above Setting Setting | Setting Internal input Internal inout Internal input GPIO
selected disabled disabled | disabled fixed ) P fixed selected
fixed
GPIO ato0 ato0
ato0
selected
Resource . . o N Hi-Z / GPIO Hi-Z /
selected _ Hi-Z / Hi-z/ | Maintain | Maintain |, . | input selected | ool input GPIO
| Hi-Z Input Input | previous previous fixed Internal input fixed selected
GPIO enabled | enabled | state state 0 fixed 0
selected at ato at
Analog Setting Setting | Setting . .
output ; : : 2 3
disabled disabled | disabled
selected GPIO Hi-Z /
; Rﬁsourzce [l\)/lrfél\?igaulrs] _ Intseﬂ\ezjti?](:)ut Internal input| ~ GPIO
other than Hi-z/ | Hi-Z/ | state | Maintain Hi-Z | fixed fixed selected
above . . Internal input ato
Hi-Z Input Input previous ) at0
selected enabled | enabled state fixed
GPIO ato0
selected
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Power-on : Run
o Reset or INITX Ilr?fgrlrfgl Mode Timer Mode, Deep Standby RTC Ret%’énefrom
N Low-voltage | Input Reset |°F Sleep RTC Mode, or Mode or Deep Standby Stand%
~ Detection State State Mode Stop Mode State Stop Mode State Mode Stg’te
2| Function State State
I Group
7]
-DE_ 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 -
External Maintain
interrupt Setting Setting | Setting revious
enabled disabled disabled | disabled P
State GPIO ;
selected Maintain | Maintain selected Hi-Z /
K Resource previous | previous Internal input Internal input GPIO
other than Hi-Z / Hi-Z / state state H|-Z_/ fixed fixed selected
above . Internal input ato
Hi-Z Input Input ) ato
selected enabled | enabled fixed
GPIO ato0
selected
Hi-Z / Hi-Z / Hi-Z / Hi-Z /
Internal | Internal | Internal Hi-Z / Hi-z / Hi-z / Hi-z / Internal inout
input input input |Internal input|Internal input|Internal input|Internal input fixed P
Analog input Hi-7 fixedat | fixedat fixed fixed fixed fixed fixed ato/
selected 0/ 0/ ato/ ato/ ato/ ato/ ato/ Analo
Analog | Analog | Analog Analog Analog Analog Analog . 9
. . . . . . . input
input input input |input enabled|input enabled|input enabled|input enabled
L enabled
enabled | enabled | enabled
Resource
other than Maintain | Maintain Hi-Z / seGIeP(lgd Hi-Z /
above Setting Setting | Setting revious revious Internal input Internal input Internal input GPIO
selected disabled | disabled | disabled | P P fixed hal inp fixed selected
state state fixed
GPIO ato ato0
ato
selected
Hi-Z / Hi-Z / Hi-Z / Hi-Z /
Internal | Internal | Internal Hi-Z / Hi-Z / Hi-zZ / Hi-Z / .
. . . . . . . Internal input
input input input |Internal input|Internal input|Internal input | Internal input )
. ! ! ! ) ) ) ) fixed
Analog input Hi-z fixed fixed fixed fixed fixed fixed fixed ato/
selected ato/ ato/ ato/ ato/ at0/ at0/ at0/ Analo
Analog | Analog | Analog Analog Analog Analog Analog . 9
. . . . . . . input
input input input |input enabled|input enabled|input enabled|input enabled
enabled
enabled | enabled | enabled
m| External Maintain
interrupt .
enabled previous
state GPIO ;
selected Maintain Maintain selected Hi-Z /
Resource Setting Setting | Setting revious revious Internal inout Internal input GPIO
otherthan | disabled | disabled | disabled | P P Hi-Z / el inp fixed selected
state state . fixed
above Internal input ato
) at0
selected fixed
GPIO ato
selected
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Power-on . Run
o Reset or INITX Ilr?tegrlrfgl Mode Timer Mode, Deep Standby RTC Ret%’énegom
N Low-voltage | Input Reset |°F Sleep RTC Mode, or Mode or Deep Standby Standby
~ _ Detection State State Mode Stop Mode State Stop Mode State Mode State
21 Function State State
5 Group
(7]
c Power Power Power
Unstable Stable Stable
- INITX=0 | INITX=1 [ INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Hi-Z / Hi-Z / Hi-Z / Hi-Z /
Internal | Internal | Internal Hi-Z / Hi-Z / Hi-Z / Hi-Z / .
. . . . . . . Internal input
input input input |Internal input|Internal input|Internal input|Internal input fixed
Analog input Hi-7 fixed fixed fixed fixed fixed fixed fixed ato/
selected ato/ ato/ ato/ ato/ at0/ at0/ at0/ Analo
Analog | Analog | Analog Analog Analog Analog Analog in utg
input input input |input enabled|input enabled|input enabled|input enabled enarl))led
N enabled | enabled | enabled
Trace Trace
selected output
Resource Maintain | Maintain sgepclgad Hi-Z ]
other than Setting Setting | Setting revious revious Hi-Z / Internal inout Internal input GPIO
above disabled | disabled | disabled | P P Internal input| " o e NP fixed selected
state state ) fixed
selected fixed ato ato0
GPIO ato
selected
Hi-zZ / Hi-Z / Hi-Z / Hi-Z /
Internal | Internal | Internal Hi-Z / Hi-Z / Hi-Z / Hi-Z / Internal inout
input input input |Internal input|Internal input|Internal input|Internal input fixed P
Analog input Hi-7 fixed fixed fixed fixed fixed fixed fixed ato/
selected ato/ ato/ ato/ ato/ at0/ at0/ at0/ Analo
Analog | Analog | Analog Analog Analog Analog Analog in utg
input input input |input enabled|input enabled|input enabled|input enabled ena%led
enabled | enabled | enabled
Trace Trace
o selected output
External L
interrupt Maln_taln
enabled o o previous GPIO Hi-Z /
selected Setting Setting | Setting Maln_taln Maln_taln State SeleCt.ed Internal input GPIO
- - ; previous | previous Internal input )
Resource disabled disabled | disabled state state fixed fixed selected
other than Hi-Z / ato ato
above Internal input
selected fixed
GPIO ato
selected
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Power-on . Run
o Reset or INITX Ilr?tegrlrfgl Mode Timer Mode, Deep Standby RTC Ret%’énefrom
N Low-voltage | Input Reset |°F Sleep RTC Mode, or Mode or Deep Standby Stand%
~ Detection State State Mode Stop Mode State Stop Mode State Mode Stg’te
21 Function State State
I Group
7]
-DE_ gSWEI‘I’ Power Supply ;cj)welr Power Supply Power Supply ggwelr
pply Stable pply Stable Stable pply
Unstable Stable Stable
- INITX=0 | INITX=1 [ INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Hi-Z / Hi-Z / Hi-Z / Hi-Z /
Internal | Internal | Internal Hi-Z / Hi-Z / Hi-Z / Hi-Z / .
. . . . . . . Internal input
input input input |Internal input|Internal input|Internal input|Internal input fixed
Analog input Hi-7 fixedat | fixedat fixed fixed fixed fixed fixed ato/
selected o/ o/ ato/ ato/ at0/ at0/ at0/ Analo
Analog | Analog | Analog Analog Analog Analog Analog in utg
input input input |input enabled|input enabled|input enabled|input enabled enarl))led
enabled | enabled | enabled
Maintain Hi-Z /
WKUP . WKUP -
enabled previous input enabled WKUP input
state enabled
Resource ) ) . Maintain | Maintain
other than | B e | disabien | dreabiey | Previous | - previous Hi-Z | selectad Hi-Z | selected
above state state Internal input Internal inout Internal input
selected fixed feod fixed
GPIO ato at0
ato
selected
WKUP wKUP input | HF2/
WKUP
enabled S enabled |.
. . . Maintain input enabled
External S_ettlng S_ettlng S_ettlng previous
. disabled disabled | disabled
interrupt state
enabled Maintain Maintain
selected previous previous sgepcigad Hi-z / sglgégd
Resource state state : Internal input
. Internal input )
other than . . Hi-Z / : fixed
Hi-Z / Hi-Z / . fixed
above Hi-Z Inout Inout Internal input ato ato
selected enarl)aled ena%led fixed
GPIO ato
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.
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o RUN Return Return
S Device - Deep Standby from VBAT from
= VBAT INITX Internal Mode or Timer Mode, RTC Sode or Deep Deep RTC VBAT
2 Porv;/:(re-ton ISr‘tgltJet Reset ﬂggg S’[FE)TCM,\g?jgeétoa{t o | Standby Stop Mode | Standby | Mode RTC
= E ti State State P State Mode State Mode
& | Function State State
- Group
=
= POW?r Power Supply Poweir Power Supply Power Supply Powelr Powelr Powelr
= Supply Stable Supply Stable Stable Supply | Supply | Supply
Q Unstable 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 Malqtaln Malr!taln Malr!taln Malntaln Malqtaln Malqtaln Malr!taln GPIO Setpr!g
selected | disabled | PTEViOUS | previous | previous | previous | previous | previous | previous | . .o prohibitio -
state state state state state state state n
Sub crystal
oscillator S I
input pin / Input Input Input Input Input Input Input Input Input Mrz'\r/]igeﬂg MrzlvnitoaLljg
External sub| enabled | enabled | enabled | enabled | enabled | enabled | enabled | enabled | enabled | P P
. state state
clock input
selected
GPIO Setting Mam}am Malqtaln Malqtaln Malntaln Malqtaln Malqtaln Malntaln GPIO Setpng
- previous | previous | previous | previous | previous | previous | previous prohibitio -
selected | disabled selected
state state state state state state state n
External sub Settin Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain
clock input | 9 previous | previous | previous | previous | previous | previous | previous | previous | previous | previous
disabled
selected state state state state state state state state state state
Maintain . — N
T Hi-Z / previous Maln_taln Maln_taln Maln_taln
Internal o o o state/ | Previous | previous | previous o o o
Sub crystal |. ) Maintain | Maintain | Maintain state/ state/ state/ Maintain | Maintain | Maintain
. input fixed . . . When . . .
oscillator previous | previous | previous o When When When previous | previous | previous
. at 0/ oscillatio s . N
output pin or Inout state state state n oscillation| oscillation |oscillation state state state
enabl?e d stops stops, stops, stops,
’ 7% 7% - 7%
Hi-7* Hi-Z Hi-Z Hi-Z
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

*: When The SOSCNTL bit in the WTOSCCNT Register is 0, Sub crystal oscillator output pin is maintain 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.Electrical Characteristics

12.1 Absolute Maximum Ratings

S6E2HE Series

Rating .
Parameter Symbol Min Max Unit Remarks
Power supply voltage **, ** Vee Vss- 0.5 Vss + 6.5 \Y
Power supply voltage (VBAT) *' +* Vear Vss- 0.5 Vss + 6.5 \Y
Analog power supply voltage ** *° AVcc Vss - 0.5 Vss + 6.5 Y,
Analog reference voltage *' * AVRH Vss - 0.5 Vss + 6.5 V
Vcc + 0.5
Vss - 0.5 Y,
Input voltage ** Vi ° (6.5V)
Vss - 0.5 Vss + 6.5 V |5V tolerant
P 1 AVcc + 0.5
Analog pin input voltage * Via Vss - 0.5 (<65 V) \%
W1 _ Vee + 0.5
Output voltage Vo Vss - 0.5 (£ 6.5V) \Y,
10 mA |4 mAtype
. «6 ) 20 mA |8 mAtype
L level maximum output current loL >0 mA |12 mA type
22.4 mA _[I°C Fm+
4 mA |4 mAtype
7 ) 8 mA |8 mAtype
L level average output current loLav 12 mA_ |12 mA type
20 mA _|I°C Fm+
L level total maximum output current SloL - 100 mA
L level total average output current *° >loLav - 50 mA
-10 mA |4 mAtype
H level maximum output current *° lon - 20 mA |8 mA type
-20 mA |12 mAtype
-4 mA |4 mAtype
H level average output current *! lonav - 8 mA |8 mAtype
-12 mA |12 mAtype
H level total maximum output current > lon - - 100 mA
H level total average output current *° > lonav - -50 mA
Storage temperature Tste - 55 + 150 °C

*1: These parameters are based on the condition that Vss = AVss = 0.0 V.
*2: Vee must not drop below Vss - 0.5 V.
*3: Var must not drop below Vss - 0.5 V.

*4: Ensure that the voltage does not exceed Vcc + 0.5 V, for example, when the power is turned on.

*5: The maximum output current is defined as the value of the peak current flowing through any one of the

corresponding pins.

*6: The average output current is defined as the average current value flowing through any one of the

corresponding pins for a 100-ms period.

*7: The total average output current is defined as the average current value flowing through all of corresponding pins for a 100-ms.

WARNING:

—  Semiconductor devices may be permanently damaged by application of stress (including, without limitation, voltage, current or

temperature) in excess of absolute maximum ratings.
Do not exceed any of these ratings.
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12.2 Recommended Operating Conditions

Parameter Symbol Conditions Min Value Max Unit Remarks

Power supply voltage Vee - 2.7*4 5.5 Vv

Power supply voltage (VBAT) VAT - 2.7 5.5 V

Analog power supply voltage AVcce - 2.7 5.5 V  |AVcee=Vee

Analog reference voltage AVRH - *3 AVcc V

Smoothing capacitor Cs - 1 10 MF  [for built-in regulator *1
Operating Junction temperature T, - - 40 +125 °C

temperature  |Ambient temperature Ta - - 40 *2 °C

*1: See "@C pin" in "WHandling Devices" for the connection of the smoothing capacitor.

*2: The maximum temperature of the ambient temperature (Ta) can guarantee a range that does not exceed
the junction temperature (T;).
The calculation formula of the ambient temperature (Ta) is shown below.
Ta (Max) = T; (Max) - Pd(Max) x Bja

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

Pd (Max) =Vce X lecc (Max) + 2 (|o|_XVo|_) +2 ((VCC'VOH) X (- |OH))

L level output current
H level output current
L level output voltage
H level output voltage

loL:
lon:
VoL:
VoH:

*3: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.

*4: In between less than the minimum power supply voltage and low voltage reset/interrupt detection voltage or more, instruction
execution and low voltage detection function by built-in High-speed CR(including Main PLL is used) or built-in Low-speed CR
is possible to operate only.

Package thermal resistance and maximum permissible power for each package are shown below.

The operation is guaranteed maximum permissible power or less for semiconductor devices.

Table for Package Thermal Resistance and Maximum Permissible Power

. Maximum Permissible Power
Package Printed Circuit Board Therrg_al I?ce:ill\s/,tance (mW)
ja (*c/w) TA=+85°C TA=+105°C
LQHO080 Single-layered both sides 82 488 244
(0.5-mm pitch) 4 layers 56 714 357
LQI100 Single-layered both sides 59 678 339
(0.5-mm pitch) 4 layers 39 1026 513
LQM120 Single-layered both sides 71 563 282
(0.5-mm pitch) 4 layers 50 800 400
FDI121 Single-layered both sides 63 635 317
(0.5-mm pitch) 4 layers 37 1081 540

WARNING:

1. The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All of
the device's electrical characteristics are warranted when the device is operated under these conditions.
Any use of semiconductor devices will be under their recommended operating condition.
Operation under any conditions other than these conditions may adversely affect reliability of device and could result in device
failure.
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No warranty is made with respect to any use, operating conditions or combinations not represented on this data sheet. If you
are considering application under any conditions other than listed herein, please contact sales representatives beforehand.
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Calculation Method of Power Dissipation (Pd)

The power dissipation is shown in the following formula.
Pd =Vce X lecc + Z (lor X Vou) + Z ((Vee-Von) % (-lon))

loL: L level output current
lon: H level output current
VoL: L level output voltage
Vor: H level output voltage

lcc is a current consumed in device.
It can be analyzed as follows.

lcc = |cc(|NT) + Z'CC(|O)

Icc(INT):  Current consumed in internal logic and memory, etc. through regulator
Zlcc(I0):  Sum of current (I/0O switching current) consumed in output pin

YPRESS S6E2HE Series

For Icc (INT), it can be anticipated by "(1) Current Rating" in 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) X Ve x fsw

Cint: Pin internal load capacitance
Cext: 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.

1. Measure current value Icc (Typ) at normal temperature (+25°C).
2. Add maximum leak current value Icc (leak_max) at operating on a value in (1).

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

Parameter Symbol Conditions Current Value
T,=+125°C 16.8 mA
Maximum leak current at operating Icc(leak_max) T;=+105°C 8.6 mA
T, =+85°C 5.8 mA
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Current Explanation Diagram

VeeXlee + Z(louxVoL) + Z((Vec-Vor) % (—lon))

|cc = |cc(|NT)+Z|cc(|O)

Pd
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12.3 DC Characteristics

12.3.1 Current Rating

Table 12-1 Typical and Maximum Current Consumption in Normal Operation(PLL), Code Running from Flash Memory
(Flash Accelerator Mode and Trace Buffer Function Enabled)

Pin B R Value )
Parameter | Symbol Name Conditions Frequency* Typ*l Max*2 Unit Remarks
160 MHz 51 71
144 MHz 47 67
120 MHz 39 59
100 MHz 33 53 *3
80 MHz 27 47 mA |When all peripheral
60 MHz 20 40 clocks are ON
40 MHz 14 34
20 MHz 7.6 28
Power 8 MHz 3.9 24
Normal operation 4 MHz 2.7 23
supply lec | VEC L "5 "6 "9 160 Mz 30 51
144 MHz 28 48
120 MHz 23 43
100 MHz 20 40 *3
80 MHz 16 36 mA |When all peripheral
60 MHz 12 32 clocks are OFF
40 MHz 8.7 29
20 MHz 5.0 25
8 MHz 2.8 23
4 MHz 2.1 22

Table 12-2 Typical and Maximum Current Consumption in Normal Operation(PLL), Code with
from Flash Memory (Flash Accelerator Mode and Trace Buffer Function Disabled)

Data Accessing Running

. Value
Parameter | Symbol NZInQe Conditions Frequency*7 -I-yp*l Max*2 Unit Remarks
160 MHz 56 76
144 MHz 51 71
120 MHz 43 63
100 MHz 37 57 *3
80 MHz 30 50 mA |When all peripheral
60 MHz 23 43 clocks are ON
40 MHz 16 36
20 MHz 8.5 29
Power Normal 8 Mriz 4.3 25
; 4 MHz 2.9 23
i‘dfrg'r{t lec | VCC OF’(I'irfE')O” 8" ™160 MHzZ 30 51
144 MHz 28 48
120 MHz 24 44
100 MHz 20 41 3
80 MHz 17 37 mA |When all peripheral
60 MHz 13 33 clocks are OFF
40 MHz 9.2 30
20 MHz 5.3 26
8 MHz 3.0 23
4 MHz 2.2 23

*1: Ta=+25°C, Vcc=3.3 V

*2: Ty3=+125°C, Vcc=5.5V

*3: When all ports are fixed.
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*4: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK/2

*5: When operating flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 1)

*6: Data access is nothing to MainFlash memory
*7: Frequency is a value of HCLK. PCLKO=PCLK2=HCLK/2, PCLK1=HCLK
*8: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 0)

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

Table 12-3 Typical and Maximum Current Consumption in Normal Operation(PLL), Code with Data Accessing Running
from Flash Memory (Flash 0 wait-cycle Mode and Read Access 0 wait)

f 4

Parameter | Symbol sze Conditions Fre?ﬁﬁg;:y* Typ*}/alueMaX*z Unit Remarks
72 MHz 38 58
60 MHz 33 53
48 MHz 28 48 .
36 MHz 22 42 mA |When all peripheral
24 MHz 16 36 clocks are ON
12 MHz 9.5 30

Power Normal 8 MHz 6.9 27

supply lec vCC operation *5 *6 4 MHz 4.2 25

current (PLL) 72 MHz 29 49
60 MHz 26 46
48 MHz 22 42 .
36 MHz 18 38 3 ,
>4 MHz 13 33 mA |When all peripheral

clocks are OFF

12 MHz 7.8 28
8 MHz 5.8 26
4 MHz 3.7 24

*1: Ta=+25°C, Vcc=3.3 V

*2: T3=+125°C, Vcc=5.5V

*3: When all ports are fixed.
*4: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK
*5: When 0 wait-cycle mode (FRWTR.RWT = 00, FSYNDN.SD = 000)

*6: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Table 12-4 Typical and Maximum Current Consumption in Normal Operation(other than PLL), Code with Data Accessing
Running from Flash Memory (Flash 0 wait-cycle Mode and Read Access 0 wait)

Pin - » Value _
Parameter | Symbol Name Conditions Frequency Typ*l Max*2 Unit Remarks
*3
4.0 24 mA |When all peripheral
Normal operation 546 4 MHz clocks are ON
(main oscillation) *3
3.2 24 mA |When all peripheral
clocks are OFF
*3
Normal operation 3.2 24 mA |When all peripheral
(built-in 5 | 4MHz Clocks are ON
high-speed CR) 2.7 23 mA |[When all peripheral
Power clocks are OFF
supply Icc VCC *3
current 0.34 21 mA |[When all peripheral
Normal operation " clocks are ON
(sub oscillation) | 2 32 kHz i
3
0.30 21 mA [When all peripheral
clocks are OFF
*3
Normal operation 0.36 21 mA [When all peripheral
(built-in 5 | 100 kHz clocks are ON
low-speed CR) *3
0.33 21 mA |When all peripheral
clocks are OFF

*1: Ta=+25°C, VCc=3.3 V

*2: T;=+125°C, Vcc=5.5V

*3: When all ports are fixed.

*4: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK/2
*5: When 0 wait-cycle mode (FRWTR.RWT = 00, FSYNDN.SD = 000)

*6: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Table 12-5 Typical and Maximum Current Consumption in Sleep Operation(PLL), when PCLKO = PCLK1 = PCLK2 = HCLK/2

oin N 4 Value ]
Parameter | Symbol Name Conditions Frequency Typ*l Max*2 Unit Remarks
160 MHz 35 55
144 MHz 32 52
120 MHz 27 47
100 MHz 23 43 *3
80 MHz 18 39 mA  |When all peripheral
60 MHz 14 34 clocks are ON
40 MHz 9.9 30
20 MHz 5.5 26
Power Sleep g M > =
; 4 MHz 2.3 23
supply Iccs VCC | operation *6 160 MHz 14 35
current (PLL) 144 MHz 13 33
120 MHz 11 31
100 MHz 9.5 30 .
28 .
28 MHz 78 > mA  |When all peripheral
MHz 6.3 clocks are OFF
40 MHz 4.6 25
20 MHz 2.9 23
8 MHz 2.2 23
4 MHz 2.0 22
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Table 12-6 Typical and Maximum Current Consumption in Sleep Operation(PLL), when PCLKO = PCLK1 = PCLK2 = HCLK

Pin o s Value ]
arameter ymbo onditions requency *1 ) ni emarks
P t Symbol Name | € dit F * Typ Max Unit R k
72 MHz 23 43
60 MHz 19 39
48 MHz 16 36 .
*
32 .

36 MHz 12 mA |When all peripheral
24 MHz 8.5 29 clocks are ON
12 MHz 5.1 25

Power Sleep 8 MHz 3.9 24

supply lccs VCC | operation *6 4 MHz 2.7 23

current (PLL) 72 MHz 8.8 29
60 MHz 7.6 28
48 MHz 6.3 27 )
36 MHz 5.1 25 3 _
>4 MHz 3.9 24 mA  |When all peripheral
12 MHz 2'7 >3 clocks are OFF
8 MHz 2.3 23
4 MHz 1.9 22

*1: Ta=+25°C, Vcc=3.3 V

*2: T;=+125°C, Vcc=5.5V

*3: When all ports are fixed.

*4: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK/2
*5: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK

*6: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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= HCLK/2
. Value
. . " .
Parameter | Symbol | Pin Name Conditions | Frequency Typ*l Max*2 Unit Remarks
*3
2.1 22 mA |When all peripheral
Sleep clocks are ON
operation *5 4MHz
(main oscillation) *3
13 22 mA  |When all peripheral
clocks are OFF
*3
Sleep 1.3 22 mA  (When all peripheral
operation 4 MHz clocks are ON
(built-in *3
Power high-speed CR) 0.8 21 mA  |When all peripheral
supply lecs vee Slocks are OFF
current 3 .
0.28 21 mA  (When all peripheral
Sleep clocks are ON
operation 32 kHz %3
(sub oscillation) 0.27 21 mA  |When all peripheral
clocks are OFF
*3
Sleep 0.29 21 mA  (When all peripheral
operation clocks are ON
(built-in 100 kHz
low-speed CR) *3
0.28 21 mA  (When all peripheral
clocks are OFF

*1: Ta=+25°C, Vcc=3.3 V

*2: T3=+125°C, Vcc=5.5V

*3: When all ports are fixed.
*4: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK/2

*5: When using the crystal oscillator of 4 M Hz (including the current consumption of the oscillation circuit)
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Table 12-8 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

Value
Parameter | Symbol | Pin Name Conditions Frequency Typ*l Max*2 Unit Remarks
*3, *4
0.21 0.94 mA TA=+25°C
*3 *4
| Stop mode - - '
CCH p 7.6 mA TA=+85°C
*3, *4
] 10 | M |r=+0sec
*3, *4
1.4 2.1 L
Timer mode *5 *3, *4
(main oscillation) 4 MHz ) 88 mA Ta=+85°C
*3, *4
] U] M Ir=+iosec
*3, *4
_ 0.49 1.2 mA TA=+25°C
Timer mode %3+
(built-in 4 MHz - 7.9 mA - o
high-speed CR) L Su s
- 11 mA . o
Power supply VCC Ta=+105°C
current lecr 0.23 0.96 A *3 %4
) : Ta=+25°C
Timer mode *3, *4
(sub oscillation) | 32 KHZ - 76 | MA | esec
*3, *4
] 10| M |r=+0sec
024 | 097 | ma [P7%
Timer mode *3’? 2
(built-in 100 kHz - 7.6 mA T o
low-speed CR) *TA_*+85 <
- 10 mA 3, "4
Ta=+105°C
*3, *4
0.21 0.94 mA Ta=+25°C
RTC mode *3, *4
lecr (sub oscillation) 32 kHz i} 7.6 MA  |1,=+85°C
- 10 mA '3, "4
Ta=+105°C
*1: Vee=3.3V
*2:Vcc=b.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)
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Table 12-9 Typical and Maximum Current Consumption in Deep Standby Stop Mode, Deep Standby RTC Mode and VBAT

S6E2HE Series

Value
Parameter | Symbol [Pin Name| Conditions Frequency Typ*1 Max*2 Unit Remarks
*3, *4
Deep standby 24 40 KA Ta=+25°C
Stop mode *3,*4
(When RAM is - 640 WA |1 —+g5°C
OFF) *3, *4
| ] 813 WA |ra=+105°C
o _ 41 146 A |34
Deep standby W Ta=+25°C
Stop mode *3,*4
(When RAM is - 1616 WA |1 —+g5°C
ON) *3, *4
vee - 2059 WA 1 —1105°C
24 40 A 374
Deep standby W Ta=+25°C
RTC mode *3, *4
(When RAM is ) 640 WA |1,=+85°C
* *,
Power OFF) - 813 HA 3’_ 4 o
Ta=+105°C
supply lccro 32kHz g
current Deep standby 41 146 KA Ta=+25°C
RTC mode *3, *4
(When RAM is ) 1616 WA |1,=+85°C
ON) *3, *4
. 2059 R e
*3] *4, *5
0.015 0.14 R
*3, *4, *5
RTC stop - 4.0 HA Ta=+85°C
*3 *4 *5
- 9.4 HA 2
lccvear VBAT - ;I':? _:;1105 <
13 2.4 R
RTC operation *3,*4
*6 - 6.2 WA |7,=+85°C
*3, *4
- 12 WA I1,=+105°C
*1: Vec=3.3V
*2:Vcc=5.5V

*3: When all ports are fixed.
*4: When LVD is OFF
*5: When sub oscillation is OFF

*6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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Parameter

Symbol

Pin Name

Conditions

Value

Min

Typ

Max

Unit

Remarks

Low-voltage
detection circuit
(LVD) power
supply current

lccLvp

Main flash
memory
write/erase
current

VCC
lccrLasH

Work flash
memory
write/erase
current

lccwFLAsH

At operation

MA

For occurrence of
interrupt

At Write/Erase

134

15.9

mA

At Write/Erase

115

13.6

mA

*1

1: When programming or erase in flash memory, Flash Memory Write/Erase current (lccriasn) is added to the Power
supply current (Icc).

Table 12-11 Peripheral Current Dissipation

. . Frequency (MHz) :
Clock System Peripheral Unit 20 80 160 Unit Remarks
GPIO All ports 0.16 0.32 0.62
DMAC - 0.68 1.35 2.63
Ta=+25°C
DSTC - 0.93 1.88 3.65 A '
HCLK mA Vee=3.3 V
External bus I/F - 0.17 0.34 0.71
SD card I/F - 0.47 0.92 1.85
Base timer 4 ch. 0.18 0.37 0.73
Multi-functional 1 unit/ 4 ch. 061 | 122 | 243
timer/PPG TAz425°C
PCLK1 Quadrature mA VA_ -33V
position/Revolution 1 unit 0.04 0.07 0.14 cem=
counter
A/DC 1 unit 0.22 0.44 0.88
. . . Ta=+25°C,
PCLK2 Muli-function serial 1ch. 0.30 0.60 - mA Vee=3.3 V
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12.3.2 Pin Characteristics
(Vee = AVce = 2.7V 10 5.5V, Vss = AVss = 0V)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Typ Max
CMOS
H level input MD’1 '
voltage
(hysteresis Viks 5 i\n/ptglepri?]m - Vcex0.8 - Vss + 5.5 \Y;
input) Input pin
doubled as I°C - Veex0.7 - Vss + 5.5 v
Fm+
CMOS
hysteresis
. input pin, MDO, i Vss-0.3 ) Veex0.2 v
L level input MD1
voltage
(hysteresis ViLs 5 ix;gleg;nt - Vss - 0.3 - Veex0.2 Y,
inpu Input pin
doubled as |2C - Vss - Vcex0.3 \Y
Fm+
Vec24.5V,
4 mA type I\(;H =<-j5m\'j\ Vee - 0.5 - Ve \Y/
cC . ’
lon=-2mA
Vec 245V,
lon =-8 mA
8 mA type \‘;;'C <45V Vee - 0.5 - Vee Y,
H level output v lon =-4 mA
voltage OH Vecz4.5V,
lon =-12 mA
12 mAtype Vee <45V Vee - 0.5 - Vee Vv
lon =-8 mMA
>
The pin I\/cc:—_445m\£
doubled as I°C V<1 5y Vec- 0.5 - Vee V  |AtGPIO
Fm+ cC . ’
lon = -3 mMA
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Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Typ Max
Vec24.5V,
lo. =4 mA
4 mA type Vss - 0.4 \%
Vec <45V,
loL=2 mA
Vec24.5VY,
lon =8 mA
8 mA type Vss - 0.4 \%
Vee <45,
lon =4 mA
L level output V. Vec24.5V,
voltage oL loL = 12 mA
12 mA type Vss - 0.4 \%
Vee <45V,
lo.=8 mA
Vec24.5V,
lon =4 mA At GPIO
The pin ) Vee <45V,
doubled as I°C low = 3 MA Vss - 0.4 V
Fm+ OH —
Vec£5.5V, 2
lo = 20 MA At I°C Fm+
Input leak
current e i i -5 ) *5 KA
- i Vec245V 25 50 100
Pull-up resistor Reu Pull-up pin cc KO
value Vec <45V 30 80 200
Other than
VCC,
Input VBAT, ) )
capacitance Cin VSS, 5 15 PP
AVCC,
AVSS, AVRH
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12.4 AC Characteristics

12.4.1 Main Clock Input Characteristics

S6E2HE Series

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

Value
Parameter Symbol | Pin Name | Conditions - Unit Remarks
Min Max
Vec 245V 4 48 MHz When crystal oscillator is
Vec <45V 4 20 connected
Input frequency fen
Vec 245V 4 48 MHz  |When using external clock
Vec<45V | 4 20 g
X0, Vec245V 20.83 250 .
Input clock cycle t : : ns When using external clock
P y o X1 Vec<45V | 50 | 250 g
Input clock pulse - Pw/tevur, 45 55 %  |When using external clock
width Pwi/tcyL
Input clock rising te, - - 5 ns  |When using external clock
time and falling time tcr
fee - - - 160 MHz |Base clock (HCLK/FCLK)
Internal operating fcpo - - - 80 MHz |APBO bus clock*
clock** frequency fopt R - - 160 MHz |APB1 bus clock*”
fepa - - - 80 MHz |APB2 bus clock**
tevee - - 6.25 - ns Base clock (HCLK/FCLK)
Internal operating tcvepo - - 12.5 - ns  |APBO bus clock*?
clock** cycle time toyert R - 6.25 - ns  |APB1 bus clock*”
tevepz - - 12.5 - ns APB2 bus clock*?

*1: For more information about each internal operating clock, see Chapter 2-1: Clock in FM4 Family Peripheral Manual Main

part(MN709-00001).

*2: For about each APB bus which each peripheral is connected to, see 8. Block Diagram in this data sheet.

0.8 x Vo

o /

teyH

— 0.8 xVec / ----- 0.8 x Ve

x— 02 xVceo S CE CEEEEE 0.2 xVce
Pwx » e PwL >

tcF tcr
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12.4.2 Sub Clock Input Characteristics
(Vear = 2.7V t0 5.5V, Vss = 0V)

Pin . Value .
Parameter Symbol Conditions - Unit Remarks
Name Min | Typ | Max
32.76 When crystal oscillator is
- - - kHz
Input frequency 1/ tey 8 connected
XOA, - 32 - 100 | kHz | When using external clock
Input clock cycle tovie X1A - 10 - 31.25 | s | When using external clock
wlzl:; clock pulse - TD\?/’VF:/;{;YYLLLL 45 - 55 % | When using external clock
torw
0.8 x Vaar - 0.8 xVaar S GEEEE 0.8 xVgar
XOA / 0.2 xVgar -:IK ------ 0.2 xVgar
12.4.3 Built-in CR Oscillation Characteristics
Built-in High-speed CR
(Vee = 2.7V 10 5.5V, Vss = OV)
Value
Parameter Syrrbo Conditions Unit Remarks

Min Typ Max

T;=-20°C to + 105°C 3.92 4 4.08
Clock frequency fcrm When trimming*1
T;=-40°Cto +125°C 3.88 4 4.12 MHz

Clock frequency fcrm T;=-40°Cto + 125°C 29 4 5 When not trimming
Frequency

stabilization tecrwT - - - 30 us *2

time

*1: In the case of using the values in CR trimming area of Flash memory at shipment for frequency/temperature trimming.

*2: This is the time to stabilize the frequency of high-speed CR clock after setting trimming value.
This period is able to use high-speed CR clock as source clock.

Built-in Low-speed CR
(Vce = 2.7V 10 5.5V, Vss = 0V)

Value
Parameter Symbol Condition - Unit Remarks
Min Typ Max

Clock frequency ferL - 50 100 150 kHz
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12.4.4 Operating Conditions of Main PLL (In the Case of Using Main Clock for Input Clock of PLL)
(Vcc =2.7Vto 5.5V, Vss = OV)

Value )
Parameter Symbol - Unit Remarks
Min Typ Max
PLL oscillation stabilization wait
time*l tLock 200 - - us
(LOCK UP time)
PLL input clock frequency feLu 4 - 16 MHz
PLL multiplication rate - 13 - 80 multiplier
PLL macro oscillation clock 200 320
feLLo - MHz
frequency
Main PLL clock frequency*” foLkpLL - - 160 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(MN709-00001).

12.4.5 Operating Conditions of Main PLL (In the Case of Using Built-in High-speed CR Clock for Input Clock of Main PLL)
(Vecc = 2.7V 10 5.5V, Vss = 0V)

Value )
Parameter Symbol - Unit Remarks
Min Typ Max

PLL oscillation stabilization wait
time** tLock 200 - - V]
(LOCK UP time)
PLL input clock frequency fpLL 3.8 4 4.2 MHz
PLL multiplication rate - 50 - 75 multiplier
FLL macro oscillation clock foLio 190 ) 320 MHz
reguency
Main PLL clock frequency* foLkpLL - - 160 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(MN709-00001).
Note:

—  Make sure to input to the main PLL source clock, the high-speed CR clock (CLKHC) that the frequency and temperature has
been trimmed.

12.4.6 Reset Input Characteristics
(Ve = 2.7V 10 5.5V, Vss = 0V)

Parameter Symbol

Pin Name

Condition

Value

Min

Max

Unit

Remarks

Reset input time tiniTx

INITX

500

ns
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12.4.7 Power-on Reset Timing

S6E2HE Series

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

CPU Operation

) Value i
Parameter Symbol Pin Name - Unit Remarks
Min Max
Power supply rising time tveer 0 - ms
Power supply shut down time torr Voo 1 - ms
Time until releasing
Power-on reset teRT 033 0.60 ms
VCC_minimum — i
Vele N Ya i
VDH_minimum — !
P tvegr |l i i E
A : —
| i trrT i torr
Internal RST RST Active Release

start

Glossary

O VCC_minimum: Minimum Vcc of recommended operating conditions.
O VDH_minimum: Minimum detection voltage of Low-Voltage detection reset. See 8. Low-Voltage Detection Characteristics.
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12.4.8 GPIO Output Characteristics
(Vcc =2.7V to 5.5V, Vss = OV)

. . Value )
Parameter Symbol Pin Name Conditions - Unit
Min Max
Vec245V - 50 MHz
Output f t Pxx*
utput frequency PCYCLE XX Vec <45V _ 32 MHz

*: GPIO is a target.

Pxx

tecycLE
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12.4.9 External Bus Timing

External Bus Clock Output Characteristics
(Vec =2.7V 10 5.5V, Vss = 0V)

. . Value )
Parameter Symbol Pin Name Conditions - Unit
Min Max
Vec 245V - 50+ MHz
Output frequenc t MCLKOUT**
putirequency cveLe Vec <45V - 32 MHz

*1: The external bus clock (MCLKOUT) is a divided clock of HCLK.
For more information about setting of clock divider, see Chapter 14: External Bus Interface in FM4 Family Peripheral Manual
Main part(MN709-00001).

*2: Generate MCLKOUT at setting more than 4 division when the AHB bus clock exceeds 100 MHz.
*3: Generate MCLKOUT at setting more than 4 division when the AHB bus clock exceeds 64 MHz.

0.8 x Vcc \ 0.8 x Vcec

MCLK |< N
tevele
External Bus Signal Input/output Characteristics
(Vcc = 2.7V to 5.5V, Vss = 0V)
Parameter Symbol Conditions Value Unit Remarks
. . . ViH 0.8 x Vcc Vv
Signal input characteristics
ViL 0.2 x Vce Vv
. o Vou 0.8 x Vcc \Y;
Signal output characteristics
VoL 0.2 x Vce Vv

/i Vin )
Signal input N Vi Vie A
_ AV Vor Y
Signal output X Vo Vou A
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Separate Bus Access Asynchronous SRAM Mode

S6E2HE Series

(Vcc =2.7Vto 5.5V, Vss = OV)

- . Value ;
Parameter Symbol Pin Name Conditions Min Max Unit
MOEX Vec24.5V
Mininum pulse width toew MOEX Vec <45V MCLKxn-3 ) ns
MCSX|—Address output ¢ MCSX][7:0], Vec 245V -9 +9 ns
delay time CsL-Av MAD[24:0] Vee <45V -12 +12
. MOEX, Vec24.5V MCLKxm+9
MOEXt—Address hold time toEH - AX MADI[24:0] Ve <45V 0 MCLKXm+12 ns
MCSX|— . Vec24.5V MCLKxm-9 MCLKxm+9 ns
MOEX| delay time CSL-OFL MOEX, Vec <45V | MCLKxm-12 | MCLKxm+12
MOEX1{— . MCSX[7:0] Vec24.5V 0 MCLKxm+9 s
MCSX? time OFH - CSH Vec <45V MCLKxm+12
MCSX|—MDQM| ‘ MCSX, Vec24.5V MCLKxm-9 MCLKxm+9 ns
delay time CSL - RDQML MDQM[1:0] Vee<45V | MCLKxm-12 | MCLKxm+12
. MOEX, Vec24.5V 20 -

Data set up—MOEX1 time tps - oE MADATA[15:0] Ve <45V 38 . ns
MOEX?t— ¢ MOEX, Vcc 245V 0 i ns
Data hold time DH-OF MADATA[15:0] | Vcc<4.5V
MWEX Vec24.5V
Mininum pulse width twew MWEX Ve <45V MCLKxn-3 ) ns
MWEX1—Address output ¢ MWEX, Vec24.5V 0 MCLKxm+9 ns
delay time WEH -AX MADI[24:0] Vec <45V MCLKxm+12

. Vec 245V MCLKxn-9 MCLKxn+9
MCSX|—MWEX| delay time | fesi-we MWEX, Vec<45V | MCLKxn-12 | MCLKxn+12 | "®

. MCSX[7:0] Vec24.5V MCLKxm+9
MWEX1t—MCSX?1 delay time twEeH - csH Vec <45V 0 MCLKxm+12 ns

. MCSX, Vec 245V MCLKxn-9 MCLKxn+9
MCSX|—>MDQM| delay time | tes.-woom MDQM[1:0] Vec <45V | MCLKxn-12 | MCLKxn+12 |
MWEX|— . MCSX, Vec24.5V MCLK-9 MCLK+9 ns
Data output time CSL-DX MADATA[15:0] | Vcc<4.5V MCLK-12 MCLK+12
MWEX1— t MWEX, Vec24.5V 0 MCLKxm+9 ns
Data hold time WEH - DX MADATA[15:0] | Vec<4.5V MCLKxm+12

Note:

—  When the external load capacitance C. = 30 pF (m=0 to 15, n=1 to 16)
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teveLe

L

L ]

toen-csH twWEH-csH
MCSX[7:0
[7:0] testav Pl-{€  topnax > |- [€tesLav € twen-ax
Address X ) Address X
MADI[24:0]
tesL-oEL
—>
t
MOEX \____loew |
tesL-rRDQMLY < lest-woou >
\
|
MDQM[1:0] < tesi-wel >
. twew -
MWEX tos-oe ton-oe
«—>l—> <€ tweH-DX
MADATA[15:0] RD { nvaiia X WD
.
> tesLox
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Separate Bus Access Synchronous SRAM Mode
(Veec =2.7V 10 5.5V, Vss = 0V)

Value

Parameter Symbol Pin Name Conditions Min Max Unit
. MCLK, Vec24.5V 9
Address delay time tav MAD[24:0] Voo <45V 1 12 ns
>
tCSL Veg245V 1 9 ns
MCSX delay time MCLK, Vec <45V 12
y csn MCSX[7:0] Vec 245V . 9 N
Vee <45V 12
>
tREL Veg245V 1 9 ns
MOEX delay time MCLK, Vec <45V 12
Y MOEX Vec 245V 9
tREH 1 ns
Vee <45V 12
Data set up {DS MCLK, Vec24.5V 19 i ns
—MCLK? time MADATA[15:0] Vee <45V 37
MCLK?— {DH MCLK, Vec 245V 0 ) ns
Data hold time MADATA[15:0] Vee <45V
Vec24.5V
tWEL cc24.5 1 9 ns
MWEX delay time MCLK, Vec <45V 12
’ tWEH MWEX Vec24.5V 1 9 ns
Vec <45V 12
Vec 245V 9
tDQML 1 ns
MDQMI[1:0] Q MCLK, Vec <4.5V 12
delay time MDQM[1:0] Vec =245V 9
(DQMH Vec <45V 1 12 ns
MCLK?t— MCLK, Vec24.5V MCLK+18
Data output time tobS MADATA[15:0] Ve <45V MCLK+1 MCLK+24 ns
MCLK?t— oD MCLK, Vec24.5V 1 18 ns
Data hold time MADATA[15:0] Vec <45V 24

Note:

—  When the external load capacitance C. = 30 pF
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MCLK

MCSX[7:0]

MAD[24:0]

MOEX

MDQMI[1:0]

MWEX

MADATA[15:0]

-

: [-[€ fost tcsh
. tav tav
: Address [X Address X

tReL treH
: toomL tbomH {bomL toomH
: tweL PI-1€ > 1€ twen
é tos toH
5 < > <‘t0D
: RD ~" invaiia X WD |
‘ tops | | |
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Multiplexed Bus Access Asynchronous SRAM Mode
(Veec =2.7V 10 5.5V, Vss = 0V)

. - Value ;
Parameter Symbol Pin Name Conditions Min Max Unit
Multiplexed address delay ¢ Vec24.5V 0 10 ns
time ALE-CHMADY MALE, Vec <45V 20
Multiplexed address hold ‘ MADATA[15:0] |  Vee245V MCLKxn+0 MCLKxn+10 ns
: CHMADH
time Vec <45V MCLKxn+0 MCLKxn+20
Note:
—  When the external load capacitance C. = 30 pF (m=0 to 15, n=1 to 16)
tevele
we | L L L
MCSX[7:0] T\ T\ T\
MALE
MAD [24:0] X Address X X Address X X
MOEX
MDQM [1:0] l/ |/
MWEX \—'/
—L Address »— RD } Address q WD —
MADATA[15:0] >t | | | rle |e—>| | |
tALE - cHmaDY tae-chmaov  temabn

Document Number: 001-98942 Rev.*A Page 96 of 163



CYPRESS

PERFORM

S6E2HE Series

Multiplexed Bus Access Synchronous SRAM Mode

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

- - Value ;
Parameter Symbol Pin Name Conditions Min Max Unit | Remarks
t Vee245V 1 9 ns
CHAL
. MCLK, Vec <45V 12 ns
MALE delay time : ALE Ve 245V ) 9 ns
CcHAH Vcc <45V 12 ns
>
MCLK{— t Vec24.5V . : i,
Multiplexed address delay time| —CH“APY Ve < 4.5V op
MCLK, com
MADATA[15:0] Ve 245V
MCLK1— tcHmADX 1 top ns
Multiplexed data output time Vee < 45V

Note:
When the external load capacitance C. = 30 pF

; tevee
wee ] L L T
MCSX[7:0] | A 1\ / \
> L
: tenan tenal f _\ /—
MALE E—
. X Address X X Address X X
MAD [24:0] |
MOEX jo—
MDQM[L:0] | (— \ /
MWEX | \ /
) 15— Address}—( RD } Address% WD )
MADATALS] HMADV "t | | teHmaoy > . t;:HMADX |

Document Number: 001-98942 Rev.*A Page 97 of 163



—
=

W

YPRESS

PERFORM

NAND Flash Mode

S6E2HE Series

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

Value

Parameter Symbol Pin Name Conditions Min Max Unit
MNREX Vec 245V
Min pulse width tnrew MNREX Vec<4s5v | MCLKxn-3 ] ns
Data set up ¢ MNREX, Vec245V 20 -
—MNREX? time DS - NRE MADATA[15:0] Vec <45V 38 - ns
MNREX1— . MNREX, Vec 245V 0 ] s
Data hold time DH —NRE MADATA[15:0] Vee < 4.5V
MNALE?— } MNALE, Vec 245V MCLKxm-9 MCLKxm+9
MNWEX delay time ALEH - NWEL MNWEX Ve <45V MCLKxm-12 | MCLKxm+12 ns
MNALE | — ¢ MNALE, Vec 245V MCLKxm-9 MCLKxm+9
MNWEX delay time ALEL - NWEL MNWEX Vec<45V | MCLKxm-12 | MCLKxm+12 | '®
MNCLE1— MNCLE, Vec24.5V MCLKxm-9 MCLKxm+9
MNWEX delay time feLEH - NWEL MNWEX Vec<45V | MCLKxm-12 | MCLKxm+12 | "°
MNWEX1— . MNCLE, Vec 245V 0 MCLKxm+9 ns
MNCLE delay time NWEH - CLEL MNWEX Vec<4.5V MCLKxm+12
MNWEX Vec 245V
Min pulse width twew MNWEX Vee <45V MCLK>xn-3 i ns
MNWEX|— . MNWEX, Vec 245V -9 +9
Data output time NWEL - DV MADATA[15:0] | Vec <45V 12 +12 ns
MNWEX1— . MNWEX, Vec 245V 0 MCLKxm+9 s
Data hold time NWEH = DX MADATA[15:0] Vec <45V MCLKxm+12

Note:

=  When the external load capacitance C. = 30 pF (m=0 to 15, n=1 to 16)

NAND Flash Read

MCLK

tCYCLE

MNREX

Y.

tarew

;T: Vo

MADATA[15:0]

A

VIH

Vi

Read
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S6E2HE Series

NAND Flash Address Write

MCLK '
: taLEH-NwWEL ! !
MNALE . Vou i 5
MNCLE ; ;
: twew :
MNWEX N Ve Von
: tnweL-ov : tnwen-Dx .
gl i >,
MADATA[15:0] N4 ¥ou i >: \\$OH
P VoL . Write “ VoL
NAND Flash Command Write
fevale

MADATA[15:0]

' .

<<
re
=
&

9}%

MCLK .
: taeLnwe : :
MNALE . Vo | ;
. foeawwer ' twenclel .
MNCLE “Vou i | N Vou
i t i
MNWEX 5 nwew R
> Voo / Von
' thweLDV tnwen-Dx
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CYPRESS S6E2HE Series

External Ready Input Timing

(Vcc =2.7V to 5.5V, Vss = OV)
p Symbol | Pin N Conditi Value Uni Remark
arameter ymbo in Name onditions Min Max nit emarks
MCLK? Vec =245V 19
MRDY input troYI I\I\:gll_3§ - ns
setup time Vec <45V 37

E\When RDY is input

MCLK Co
Original < Over 2cycle .
MOEX
MWEX \
tRDYI
MRDY

HE\When RDY is released

MCLK

2 cycle

A

Extended

MOEX « /
MWEX

)) trDYI

0.5xVCC

)

MRDY
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PERFORM
SPRAN Mode (Vee = 2.7V 10 3.6V, Vss = 0V)
Parameter Symbol Pin Name in Value Max Unit
Output frequency tcyesp MSDCLK - 32 MHz
Address delay time taosp mAsgﬁlélé] 2 12 ns
MSDCLK1—Data output delay time tbosp M,L\\ADSA%(A:\I[_:%Kl,:O] 2 12 ns
iz me o P! tpozs M,L\\ADSAI%(A:\I[_:%Kl,:O] 2 20 ns
MDQM[1:0] delay time twrosD I\/IMDSQDISI:[LlKO] 1 12 ns
MCSX delay time tmcsso MI\/ISC?SC;(_E};( 2 12 ns
MRASX delay time trAsSSD Ml\/?l-'leDACSL)}é 2 12 ns
MCASX delay time tcassp Ml\/?gfé_)l(( 2 12 ns
MSDWEX delay time tMwESD mgg\c/\:)‘é; 2 12 ns
MSDCKE delay time tckesp l\l\/l/lggc(::LK}é 2 12 ns
Data set up time tbssp M ,L\\ADSAE%I[_SKl’:O] 23 - ns
Data hold time {pHsD M XADSAQ.S\I[‘;&:O] 0 - ns

Note:

—  When the external load capacitance C, = 30 pF
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PERFORM

SDRAM Access
P tevesop >
MSDCLK / \ \
¥ taosp
MAD[24:0] Address ><
hyg
—\| twrosp
MDQM[1:0] /
>
—\ tmcssp
MCSX /
——| trassp
MRASX /
€
—\ tcassp
MCASX /
hag
—\| tmwesp
MSDWEX /
——| tokesp
MSDCKE /
«—1DSSD 3¢5 tousp
MADATA[15:0] RD
toosp > tpozsp
MADATA[15:0] WD ————
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12.4.10 Base Timer Input Timing

Timer Input Timing
(Veec =2.7V 10 5.5V, Vss = 0V)

- - Value ;
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
t TIOAN/TIOBN
Input pulse width tT'WH’ (when using as - 2tevep - ns
WL ECK, TIN)
triwn triwe
ECK
V|Hs VIHS
TIN Vis Vis
Trigger Input Timing
(Vecc = 2.7V 10 5.5V, Vss = 0V)
Parameter Symbol Pin Name Conditions __Value Unit Remarks
Min Max
t TIOAN/TIOBN
Input pulse width tTRGH’ (when using as - 2tevep - ns
TRGL TGIN)

trreH trreL
TGIN Vins Vins
Vis Vis
Note:

—  tcyep indicates the APB bus clock cycle time.
About the APB bus number which the Base Timer is connected to, see 8. Block Diagram in this data sheet.
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PERFORM

12.4.11 CSIO Timing

Synchronous Serial (SPI =0, SCINV = 0)
(Vcc =2.7Vto 5.5V, Vss = OV)

. . Vec <45V Vecc245V .
Parameter Symbol | Pin Name | Conditions Min Max Min Max Unit
Serial clock cycle time tscye SCKx Atcyep - Atcyep - ns
. SCKX,
SCK|—SOT delay time tsLovi SOTx Internal shift -30 + 30 -20 +20 ns
SIN—SCK1 SCKX, clock
setup time tvsh SINx | operation 50 - 30 - ns
. SCK
SCK1—SIN hold time tsHixi SINK 0 - 0 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKXx teycp + 10 - tcycp + 10 - ns
SCK|—SOT delay time tsLove z%*%( - 50 - 30 ns
External shift

SIN_)S-CKT tivsHE SCKx, clock 10 - 10 - ns
setup time SINX .

SCKx operation
SCK1—SIN hold time tsHIXE S|NX, 20 - 20 - ns
SCK falling time te SCKx - 5 - 5 ns
SCK rising time tr SCKXx - 5 - 5 ns

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

—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  These characteristics only guarantee the same relocate port number.
For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance C, = 30 pF.
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tscyc
Von ¥
ScK \ o
< Vou VoL
tsLovi
Vo
SOT
VoL ><
tivshi tshixi
SIN +# Vi Vi
% Vi ViL
MS bit=0
< tQI SH - tQHQI Iy
Vi i Vi Vi
SCK < Vi Vie f
tF tQI O\VE 4_ tR
VOH

SOT al

l tl\/QHF 2 tQHIYF l
SIN N VII Vu 7

MS bit=1
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PERFORM

Synchronous Serial (SPI =0, SCINV = 1)
(Veec =2.7V 10 5.5V, Vss = 0V)

Pin o Vec <45V Vec24.5V )
Parameter Symbol Name Conditions Min Max Min Max Unit
Serial clock cycle time tscye SCKx Adtcyep - Atcyep - ns
SCK1—SOT delay time torow | SSKX -30 +30 220 +20 | ns
SOTx .
SINSSCK| SCK Internal shift
- X, | clock operation } N
setup time tvs SINX P 50 30 ns
SCK|—SIN hold time st SS?,@" 0 - 0 - ns
Serial clock L pulse width tsLsH SCKXx 2tCycp - 10 - 2tcycp - 10 - ns
Serial clock H pulse width tsHsL SCKXx tcycp + 10 - teycp + 10 - ns
. K

SCK1—SOT delay time tsHove SS%T):( - 50 - 30 ns
SIN—-SCK| SCKX, | External shift
setup time tvsie SINx | clock operation 10 i 10 i ns
SCK|—SIN hold time e | e 20 - 20 - ns
SCK falling time te SCKXx - 5 - 5 ns
SCK rising time R SCKXx - 5 - 5 ns

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

—  tcyep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  These characteristics only guarantee the same relocate port number.
For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance C, = 30 pF.
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S6E2HE Series

tscyc |
Veon L \ v
SCK OH Y
J VoL N
tsHowi
<or Vo
VoL
tivsLi tsuxi
SIN & v
X V”_ V|L 7
MS bit=0
< tchl > < tm SH ™
N A\VAR N
H IH
SCK Vv Y, Y
| tsHovE L —
V,
SOT VSIH ><
X tvsie | tsixe <
W v v W
SIN -~ VII w7
MS bit=1
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PERFORM

Synchronous Serial (SPI =1, SCINV = 0)
(Veec =2.7V 10 5.5V, Vss = 0V)

Vec <45V Vec24.5V

Parameter Symbol | Pin Name | Conditions Min Max Min Max Unit

Serial clock cycle time tscye SCKx Atcyep - Atcyep - ns
. CK

SCK1—SOT delay time tsHou P -30 +30 - 20 +20 | ns

SIN—-SCK] SCKx ;

> tivsL ' Internal shift 50 - 30 - ns

setup time SS(l,’;l(X clock operation

SCK|—SIN hold time tsLixi SIN)’:' 0 - 0 - ns
. SCKX,

SOT—SCK| delay time tsovLi SOTx 2tcycp - 30 - 2tcycp - 30 - ns

Serial clock L pulse width tsLsH SCKXx 2tcycp - 10 - 2tcycp - 10 - ns

Serial clock H pulse width tsHsL SCKXx tcycp + 10 - tcyep + 10 - ns
. K

SCK1—SOT delay time tsHove SS%T); - 50 - 30 ns

SIN—SCK]| SCKX, External shift . )

setup time vste SINX _|clock operation 10 10 ns

SCK|—SIN hold time tsuxe A 20 - 20 ; ns

SCK falling time te SCKx - 5 - 5 ns

SCK rising time R SCKx - 5 - 5 ns

Notes:

—  The above characteristics apply to CLK synchronous mode.

—  tcyep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  These characteristics only guarantee the same relocate port number.
For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance C, = 30 pF.
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S6E2HE Series

tscve
Vou
SCK X Vou VoL
tsovu ‘V tsHow
soT Vo Vor
VoL VoL
e tivsui e tsuixi
Vi1 ViH
SIN Vi Vi
MS bit=0
tSLSH tSHSL
Y
V|H VIH V|H
-~V V
SCK = IL IL e .
- e | LtSHOVE
Vou X Vou
Vo N
SOT tIVSLE tSLI)(E
SN v v
MS bit=1
*: Changes when writing to TDR register
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PERFORM

Synchronous Serial (SPI =1, SCINV =1)
(Veec =2.7V 10 5.5V, Vss = 0V)

) o Vec <45V Vec245V )
Parameter Symbol | Pin Name | Conditions Min Max Min Max Unit
Serial clock cycle time tscye SCKx Atcyep - Atcyep - ns
SCK|—SOT delay time tsLovi SSCO}fr))((, -30 + 30 -20 + 20 ns
SIN—SCK? SCKX, Internal shift
setup time tvsh SINX clock 50 ) 30 i ns
SCK1—SIN hold time s SCKx, | operation 0 . 0 ; ns
SINX
. SCKX,
SOT—SCK? delay time tsovHi SOTx 2tcycp - 30 - 2tCycp - 30 - ns
Serial clock L pulse width tsLsH SCKXx 2tcycp - 10 - 2tcycp - 10 - ns
Serial clock H pulse width tsHsL SCKXx teycp + 10 - tcyep + 10 - ns
SCK|—SOT delay time tsLove ‘Zg%( - 50 - 30 ns
External shift
SIN_}SCKT tivsHe SCKx, clock 10 - 10 - ns
setup time SINX .
. SCKx operation
SCK1—SIN hold time tsHixe S|NX’ 20 - 20 - ns
SCK falling time te SCKx - 5 - 5 ns
SCK rising time tr SCKx - 5 - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  These characteristics only guarantee the same relocate port number.
For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance C, = 30 pF.
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S6E2HE Series

fscve |
SCK —#Von v Von
oL
——— tsovmi ———» tsLovi
v - Von
SOT K VoL  Vou
“ tivshi e tsHixi
ViH ViH
SIN Vi Vi
MS bit=0
R
SCK
Vi
SOT \\§OH XT\\;OH
tysue j Lopxe
V V
SIN v, v,
MS bit=1
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CYPRESS S6E2HE Series

PERFORM

When Using Synchronous Serial Chip Select (SPI =1, SCINV = 0, MS=0, CSLVL=1)
(Veec =2.7V 10 5.5V, Vss = 0V)

. Vcc <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
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 tcsol +5teyep +5tcyep +5teyep +5toyep ns
SCS|—SCK|setup time tcsse 3tcycp+30 - 3tcycp+30 - ns
SCKTHSCST hold time tcsHE External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycp+30 - 3tCycp+30 - ns
SCS|—SUT delay time tose operation - 40 - 40 ns
SCS1—SUT 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:
—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main
part(MN709-00001).

= When the external load capacitance C_ = 30 pF.

Document Number: 001-98942 Rev.*A Page 112 of 163



S6E2HE Series

=27 CYPRESS

PERFORM

iy
@

SCS output \ A
— (S) -+ tcsoi \

<>

Iosy

tcssi

[ B

(SPI=0)
SOT
(SPI=1) \ X X % x /
SCS input \ z—
- -H tcspe
 tesse o Sg toswe || g
toee
SOT —
o A L
‘tDSE‘
soT m
(SPI=1) X X % x /

Document Number: 001-98942 Rev.*A

Page 113 of 163



CYPRESS S6E2HE Series

PERFORM

When Using Synchronous Serial Chip Select (SPI =1, SCINV = 1, MS=0, CSLVL=1)
(Veec =2.7V 10 5.5V, Vss = 0V)

. Vec <45V Vec24.5V ]
Parameter Symbol | Conditions Unit
Min Max Min Max
SCS|—SCK1setup time tessi . (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift
SCK|—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 tcsoi +5teyep +5tcyep +5tCyep +5toyep ns
SCS|—SCK1setup time tcsse 3tcyep+30 - 3tcyep+30 - ns
SCK|—SCS1 hold time tesHE External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcyep+30 - 3tcyep+30 - ns
: operation
SCS|—SOT delay time tose - 40 - 40 ns
SCS1—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:
—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main
part(MN709-00001).

= When the external load capacitance C_ = 30 pF.
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SCS output \
- % - tcspi \
<“—>

fcssi tcshi

<, o RS
N D R
J o,

SCS input \
fcsse % tcsHe

. ( i}
so L
N e

soT
(SPI=1)

I

Y
i
i
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PERFORM

When Using Synchronous Serial Chip Select (SPI =1, SCINV = 0, MS=0, CSLVL=0)
(Veec =2.7V 10 5.5V, Vss = 0V)

. Vee <45V Vcc24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK|setup time tessi ) (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift
SCK1—SCS| 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 +5teyee +5tevep +5tevep +5teyer ns
SCS1—SCK|setup time tcsse 3tcycp+30 - 3tcyep+30 - ns
SCKTHSCSL hold time tesHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycp+30 - 3tcyep+30 - ns
: operation
SCS1—SOT delay time tose - 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:
—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main
part(MN709-00001).

—  When the external load capacitance C, = 30 pF.
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SCS output SS =
tessi tcsHi
>
[
SCK output (S) I\j
SOT
(SPI=0) \ X Xi (S) X /
SOT
e XSk
SCS input % JCSDE;
é e tesHe -
SCK input ‘\_/_\—/_\ SS I\J'
toee
SOT <
(SPI=0) \ >< >{ % >< 71
tose

SOT «—>
Spl=1 i
(sPi=h it

LY
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PERFORM

When Using Synchronous Serial Chip Select (SPI =1, SCINV =1, MS=0, CSLVL=0)
(Veec =2.7V 10 5.5V, Vss = 0V)

. Vee <45V Vcc24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK1tsetup time tessi ) (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift
SCK|—SCS| 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 +5teyee +5tevep +5tevep +5teyer ns
SCS1—SCK1setup time tcsse 3tcycp+30 - 3tcyep+30 - ns
SCK\L—>SCSL hold time tesHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycp+30 - 3tcyep+30 - ns
: operation
SCS1—SOT delay time tose - 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:
—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main
part(MN709-00001).

—  When the external load capacitance C, = 30 pF.
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S/ Crriss
tcsDI
SCS output i % | 7
I
tcssi ECSHJ
SCK output % m
s
SOT
(SPI=0) \ >< K% >< /
SOoT
o
SCS input % ‘tCSDE;
4] - tcsHe -
SCK input %
toee
SoT -
(SPI=0) \ >< K% >< 7[
tose
SOoT :‘
(SPI=1) >< >< SS :X—/

Document Number: 001-98942 Rev.*A

Page 119 of 163



'l
W

YPRESS S6E2HE Series

PERFORM

High-speed Synchronous Serial (SPI =0, SCINV = 0)
(Veec =2.7V 10 5.5V, Vss = 0V)

. .. Vcc <45V Vec24.5V .
Parameter Symbol | Pin Name | Conditions - - Unit
Min Max Min Max
Serial clock cycle time tscyc SCKx 4tcyep - Atcycp - ns
. SCK
SCK|—SOT delay time tsLowi SOT)>((, -10 +10 -10 +10 ns
SINLSCK] scK Internal shift 14
- X clock operation . .
setup time tvshi SINX P 12 5+ 12.5 ns
. SCK
SCK?1—SIN hold time tshix SIN>)<(, 5 - 5 - ns
Serial clock L pulse width tsLsh SCKx 2tcyep— 5 - 2tcycp — 5 - ns
Serial clock H pulse width tsHsL SCKXx tevep + 10 - tevep + 10 - ns
. SCK
SCK|—SOT delay time tsLove SOT’)‘(’ - 15 - 15 ns
External shift
SIN—>SCK? ¢ SCKX, clock operation 5 ) 5 i ns
setup time IVSHE SINX
. SCKX,
SCK1—SIN hold time tsHixe 5 - 5 - ns
SINXx
SCK falling time te SCKXx - 5 - 5 ns
SCKrising time tr SCKx - 5 - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

—  tcyep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  These characteristics only guarantee the following pins.

- No chip select: SIN4_1, SOT4_1, SCK4_1

— Chipselect:  SIN6_1, SOT6_1, SCK6_1, SCS6_1

—  When the external load capacitance C. = 30 pF. (For *, when C_ = 10 pF)
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SIN H H
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MS bit=0
< tQI SH - tQHQI Iy
SCK V'H \V/ Vv i VIH V|H
< Vi LA
tF tQI O\VE 4_ tR
V,
SOT o ><
0Ol — ——
l tl\/QHF tQHIYF l
AV, Vv, M
SIN W( VII Vu Vi
MS bit=1
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High-speed Synchronous Serial (SPI =0, SCINV = 1)
(Veec =2.7V 10 5.5V, Vss = 0V)

: o Vee <4.5V Vec24.5V ]
Parameter Symbol | Pin Name Conditions - - Unit
Min Max Min Max
Serial clock cycle time tscve SCKx 4tcyep - 4tcyep - ns
SCK 1 —SOT delay time tsHow SSCO*;X’ 410 +10 410 +10 | ns
X Internal shift
SIN—SCK | SCKx clock operation 14
: tivsLi ' - 12.5 - ns
setup time SINX 12.5*
. SCKX,
SCK | —SIN hold time tsLixi SINX 5 - 5 - ns
Serial clock L pulse width tsLsH SCKXx 2tcycp — 5 - 2tcycp — 5 - ns
Serial clock H pulse width tsHsL SCKXx tevep + 10 - teyep + 10 - ns
SCK 1 —SOT delay time tsHove 2%'?" - 15 - 15 | ns
X External shift
SIN—SCK | SCKx clock operation
. tivsLE ’ 5 - 5 - ns
setup time SINX
. SCKX,
SCK | —SIN hold time tsLixe SINX 5 - 5 - ns
SCK falling time te SCKXx - 5 - 5 ns
SCK rising time tr SCKx - 5 - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

—  tcyep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  These characteristics only guarantee the following pins.

- No chip select: SIN4_1, SOT4_1, SCK4_1

— Chipselect:  SIN6_1, SOT6_1, SCK6_1, SCS6_1

—  When the external load capacitance C_ = 30 pF. (For *, when C. = 10 pF)

Document Number: 001-98942 Rev.*A Page 122 of 163



PERFORM

S6E2HE Series

tscye |
V. / \ V.
SCK oH 7] on
VoL -k
tsHovi
soT \\;O“ ><
oL
tivsLi > tsuxi g
SIN Vs Vin
% Vi Vi A
MS bit=0
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High-speed Synchronous Serial (SPI =1, SCINV = 0)

S6E2HE Series

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

. .. Vcc <45V Vec24.5V .
Parameter Symbol | Pin Name Conditions - - Unit
Min Max Min Max
Serial clock cycle time tscve SCKx Atcyep - Atcyep - ns
. CK
SCK1—SOT delay time tsHow SSOT); -10 +10 -10 +10 ns
SIN—SCK| ¢ SCKX, Internal shift 14 ) 125 ) ns
setup time st SINX clock operation 12.5* :
. K
SCK|}—SIN hold time tsLixi SSC|N))((, 5 - 5 - ns
. SCKX,
SOT—SCK| delay time tsovLi 2tcycp — 10 - 2tcycp — 10 - ns
SOTx
Serial clock L pulse width tsLsH SCKXx 2tcycp— 5 - 2tcycp — 5 - ns
Serial clock H pulse width tsHsL SCKXx tevep + 10 - tevep + 10 - ns
SCK1—SOT delay time tsHove Sé%ﬁx' - 15 ; 15 | ns
X External shift
clock operation
SIN—SCK| tvsie SCKXx, 5 i 5 i ns
setup time SINX
. K
SCK|}—SIN hold time tsuixe SSCI:N;((, 5 - 5 - ns
SCK falling time te SCKXx - 5 - 5 ns
SCKrising time tr SCKx - - 5 ns

Notes:

—  The above characteristics apply to CLK synchronous mode.

—  tcyep indicates the APB bus clock cycle time.

About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  These characteristics only guarantee the following pins.
—  No chip select: SIN4_1, SOT4_1, SCK4_1
— Chipselect: SIN6_1, SOT6_1, SCK6_1, SCS6_1
—  When the external load capacitance C_ = 30 pF. (For *, when C. = 10 pF)

Document Number: 001-98942 Rev.*A

Page 124 of 163




—

W

YPRESS

PERFORM

S6E2HE Series

tscve
Vou
XV V
SCK tsovui - tsHovi =
Von Von
SOT VoL VoL
e tivsui e tsuixi
Vi1 ViH
SIN Vi Vi
MS bit=0
tSLSH tSHSL
SCK Vi Vi 8 Vi
N VIL VIL
l— —
- e | LtSHOVE
Vou X Vou
soT Vo N Ve
D tIVSLE > tSLIXE
Vi Vy,
SIN Vi Vi
MS bit=1
*: Changes when writing to TDR register
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High-speed Synchronous Serial (SPI =1, SCINV = 1)
(Veec =2.7V 10 5.5V, Vss = 0V)

. . Vec <45V Vec24.5V )
Parameter Symbol | Pin Name | Conditions - - Unit
Min Max Min Max
Internal shift clock
operation | tseve SCKx 4tcvep - 4tcvep - ns
. SCK
SCK | —=SOT delay time tsLowi SOT)>(<’ -10 +10 -10 +10 ns
N Internal shift 14
S”;I tSCK T tivsHi SSCI:E))((' clock " - 12.5 - ns
Setup time operation 125
. K
SCK T —SIN hold time tsHixi SSC|N))((, 5 - 5 - ns
. K
SOT—SCK 1 delay time tsovui SS%T))((, 2tcycp— 10 - 2tcycp — 10 - ns
Serial clock L pulse width tsLsH SCKXx 2tcycp—5 - 2tcycp—5 - ns
Serial clock H pulse width tsHsL SCKXx tcycp + 10 - tcycp + 10 - ns
. SCKX,
SCK | —=SOT delay time tsLove SOTx External shift - 15 - 15 ns
" clock
SIN—SCK SCKX, operation B} -
setup time tvshe SINX 5 5 ns
. K
SCK 1 —SIN hold time tsmixe SSCIN)’(" 5 - 5 - ns
SCK falling time te SCKx - 5 - 5 ns
SCKrising time tr SCKx - 5 - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

—  tcyep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  These characteristics only guarantee the following pins.

— No chip select: SIN4_1, SOT4_1, SCK4_1

— Chipselect: SIN6_1, SOT6_1, SCK6_1, SCS6_1

—  When the external load capacitance C_ = 30 pF. (For *, when C. = 10 pF)
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fscve |
SCK —+ Vou Von
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Y on - Von
soT X? Var VoL
“ tivshi e tsHixi
ViH ViH
SIN Vi Vi
MS bit=0
R
SCK
VlL
sor e P
thSHE tSHl)(E
V V
SIN v, v,
MS bit=1
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PERFORM

When Using High-speed Synchronous Serial Chip Select (SPI =1, SCINV =0, MS=0, CSLVL=1)
(Veec =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)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK1—SCS1 hold time teshi Ilntimal shift (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
) clock operation ™3 50 (*3)+20 (*3)-20 (*3)+20
SCS deselect time tcsol +5teyep +5toyep +5toyep +5toyer ns
SCS|—SCK|setup time tcsse 3tcycpt+15 - 3tcyeptl5 - ns
SCKTHSCST hold time tcsHe 0 - 0 - ns
- External shift
SCS deselect time tcspe clock operation 3tcycpt+15 - 3tcyeptl5 - ns
SCS|—SOT delay time tose - 25 - 25 ns
SCS1—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:
—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual.
= When the external load capacitance C_ = 30 pF.
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PERFORM

When Using High-speed Synchronous Serial Chip Select (SPI =1, SCINV =1, MS=0, CSLVL=1)
(Veec =2.7V 10 5.5V, Vss = 0V)

. Vee <45V Vec24.5V .
Parameter Symbol | Conditions Unit
Min Max Min Max
SCS|—SCK1setup time tessi . (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- Internal shift
SCK|—SCS1 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 tcsol +5teyep +5toyep +5toyep +5toyer ns
SCS|—SCK1setup time tcsse 3tcycpt+15 - 3tcyeptl5 - ns
SCK\L—>SCST hold time tcsHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycpt+15 - 3tcyeptl5 - ns
: operation
SCS|—SOT delay time tose - 25 - 25 ns
SCS1—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:
—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main
part(MN709-00001).

= When the external load capacitance C_ = 30 pF.
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PERFORM

When Using High-speed Synchronous Serial Chip Select (SPI =1, SCINV =0, MS=0, CSLVL=0)
(Veec =2.7V 10 5.5V, Vss = 0V)

. Vec <45V Vec24.5V .
Parameter Symbol Conditions - - Unit
Min Max Min Max
SCS1—SCK|setup time tessi (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK1—SCS| hold time teshi llntirnal shift (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
) clock operation ™3y 50 (*3)+20 (*3)-20 (*3)+20
SCS deselect time tespl +5teyep +5teyee +5teyer +5teyer ns
SCS1—SCK|setup time tcsse 3tcycpt+15 - 3tcycpt+15 - ns
SCKTHSCSL hold time tcsHE 0 - 0 - ns
- External shift
SCS deselect time tcspe clock operation 3tcycpt+15 - 3tcycpt+15 - ns
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:
—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main
part(MN709-00001).

—  When the external load capacitance C, = 30 pF.
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PERFORM

When Using High-speed Synchronous Serial Chip Select (SPI =1, SCINV =1, MS=0, CSLVL=0)
(Veec =2.7V 10 5.5V, Vss = 0V)

. Vec <45V Vec245V .
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK1tsetup time tessi ) (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- Internal shift
SCK|—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 +5teyep +5teyee +5teyer +5teyer ns
SCS1—SCK1setup time tcsse 3tcycpt+15 - 3tcycpt+15 - ns
SCK\L—>SCSL hold time tesHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycpt+15 - 3tcycpt+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:
—  tcycp indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main
part(MN709-00001).

—  When the external load capacitance C, = 30 pF.
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External Clock (EXT =1): when in Asynchronous Mode Only
(Veec =2.7V 10 5.5V, Vss = 0V)

N Value )
Parameter Symbol Condition Min Max Unit Remarks
Serial clock L pulse width tsLsH teyep + 10 - ns
Serial clock H pulse width tsHsL _ tcycp + 10 - ns
SCK falling time te CL=30pF - 5 ns
SCK rising time tr - 5 ns
t
N Lo sh ™
SCK VIH VII VII VIH
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12.4.12 External Input Timing
(Vcc =2.7Vto 5.5V, Vss = OV)

] o Value ]
Parameter | Symbol Pin Name Conditions Min Max Unit Remarks
ADTG A/D converter trigger input
- 2tevert - ns - -
FRCKx Free-run timer input clock
Input pulse t, ICxx . Input capture
width tinL DTTIxX - 2tcyep* - ns Waveform generator
INTOO to INT15, i 2tcvep + 100% - ns External interrupt,
NMIX 500*2 - ns NMI
WKUPXx - 500%° - ns Deep standby wake up

*1: tcyep indicates the APB bus clock cycle time except stop when in Stop mode, in timer mode.
About the APB bus number which the A/D converter, Multi-function Timer, External interrupt are connected to, see 8. Block
Diagram in this data sheet.

*2: When in Stop mode, in timer mode.

*3: When in deep standby RTC mode, in deep standby Stop mode.

| tINH | tINL |
L
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12.4.13 Quadrature Position/Revolution Counter Timing

S6E2HE Series

(Vcc =2.7Vto 5.5V, Vss = OV)

. Value :
Parameter Symbol Conditions Min Max Unit
AIN pin H width taHL -
AIN pin L width taLL -
BIN pin H width teHL -
BIN pin L width teLL -
BIN rising time from
AIN pin H level tausu PC_Mode2 or PC_Mode3
AIN falling time from
BIN pin H level tsuaD PC_Mode2 or PC_Mode3
BIN falling time from
AIN pin L level tabep PC_Mode2 or PC_Mode3
AIN rising time from
BIN pin L level tepAU PC_Mode2 or PC_Mode3
AIN rising time from * )
BIN pin H level tsuau PC_Mode2 or PC_Mode3 2tcyep ns
BIN falling time from
AIN pin H level tausp PC_Mode2 or PC_Mode3
AIN falling time from
BIN pin L level tepaAD PC_Mode2 or PC_Mode3
BIN rising time from
AIN pin L level tapBu PC_Mode2 or PC_Mode3
ZIN pin H width tzHL QCR:CGSC=0
ZIN pin L width tziL QCR:CGSC=0
AIN/BIN rising and falling time from . _
determined ZIN level tzaeE QCR:CGSC=1
Determined ZIN level from AIN/BIN . _
rising and falling time thBE2 QCR:CGSC=1

*: tevep indicates the APB bus clock cycle time except stop when in Stop mode, in timer mode.
About the APB bus number which Quadrature Position/Revolution Counter is connected to, see 8. Block Diagram in this data

sheet.

AIN

BIN

tAHL

A
\ 4

tAaLL

tausu tBuAD

tBDAU
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12.4.14 1°C Timing

Standard-mode, Fast-mode
(Vcc =2.7V to 5.5V, Vss = OV)

N Standard-mode Fast-mode .
Parameter Symbol Conditions Min Max Min Max Unit Remarks
SCL clock frequency fscL 0 100 0 400 kHz
(Repeated) Start condition
hold time tHDSTA 4.0 - 0.6 - us
SDA | — SCL |
SCL clock L width tLow 4.7 - 1.3 - us
SCL clock H width tHiGH 4.0 - 0.6 - us
(Repeated) Start condition
setup time tsusTa 4.7 - 0.6 - us
SCL1 — SDA | C.=30 pF,l
Data hold ti R = (Vp/lol)*
SgtLal O_)dStIE)nAel 1 tHDDAT (VplloL) 0 3.45* 0 0.9*° us
Data setup time
SDA| 1 — SCL 1 tsubat 250 - 100 - ns
STOP condition setup time
SCL 1 — SDA 1 tsusTo 4.0 - 0.6 - us
Bus free time between
Stop condition and taur 4.7 - 1.3 - us
Start condition
2 MHz < 4 <4
toyep<40 MHz 2tcyep - 2tcycp - ns
40 MHz < W +4
toyep<60 MHz Atcycp - Atcyep - ns
60 MHz = * ) " )
toyep<80 MHz 6tcycp*4 6tcvep ns
<
80 MHz = 8tover*! - 8tever*! - ns
. . tcyep<100 MHz
Noise filter tsp *5
100 MHz < 10teyert® ) 10teven® ) ns
tCYCP<120 MHz CYCP CYCP
120 MHz = <4 B ) B
tevep<140 MHz 12tcycp 12tcycp ns
140 MHz < <4 B ) B
toyep<160 MHz l4tcyep 14tcyep ns
160 MHz < W ) 4 )
toyep<180 MHz 16tcycp 16tcycp 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 lo. indicates Vo, guaranteed current.

2: The maximum typpar must not extend beyond the low period (t.ow) of the device’s SCL signal.

3: Fast-mode I°C bus device can be used on a Standard-mode I°C bus system as long as the device satisfies the
requirement of tsupar = 250 ns.

4: teyep is the APB bus clock cycle time. For more information about the APB bus number to which the 1’Cis 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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Fast Mode Plus (Fm+)
(Vcc =2.7Vto 5.5V, Vss = OV)

Fast Mode Plus

Parameter Symbol Conditions (Fm+)*° Unit Remarks
Min Max
SCL clock frequency fscL 0 1000 kHz
(SRIDeE(iafcggialrt condition hold time tipsTA 0.26 ) us
SCL clock L width fLow 0.5 - us
SCL clock H width tHiGH 0.26 - us
R ted) Start diti tup ti
gCeIf)(TeafS)Dialr condition setup time tsusTA 0.26 ) us
(Repeated) Start condition hold time CL=30pF, 2,43
SDA], — SCL | tHDDAT R = (Vp“OL)*l 0 0.45* * us
Data setup time
SDA,L T N SCLT tsupar 50 - ns
TOP iti i
gC?T c_o)rgjgfr; setup time tsusTo 0.26 . us
Bus free time between
Stop condition and taur 0.5 - us
Start condition
60 MHz < %4
tcycp<80 MHz 6 tever ) ns
80 MHz < 4
tcycp<100 MHz 8 tevee ) ns
100 MHz < 4
10 teyep* - ns
Noise filter tsp tevep<120 MHz *5
120 MHz < 12t 4 ) ns
tcycp<140 MHz cvep
140 MHz < 4
tcycp<160 MHz 14 tever ) ns
160 MHz < 4
toycp<180 MHz | 16 tever - 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 lo. indicates Vo, guaranteed current.

2: The maximum tuppar must not extend beyond the low period (t.ow) of the device’s SCL signal.

3: The Fast mode I°C bus device can be used on a Standard-mode 1°C bus system as long as the device satisfies the
requirement of tsypar = 250 ns.

4: teyep is the APB bus clock cycle time. For more information about the APB bus number to which the 1°C is connected, see
8.Block Diagram in this data sheet.
To use fast mode plus (Fm+), set the peripheral bus clock at 64 MHz or more.

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.

6: When using fast mode plus (Fm+), set the I/O pin to the mode corresponding to 1’C Fm+ in the EPFR register.
See Chapter 12: /O Port in FM4 Family Peripheral Manual Main Part (MN709-00001) for the details.
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12.4.15 SD Card Interface Timing

Default-Speed Mode

B Clock CLK (All values are referred to Viy and Vi)

S6E2HE Series

(Vcc =2.7V to 3.6V, Vss = OV)

. . Value

Parameter Symbol Pin Name Conditions Min Max Remarks
Clock frequency Data Transfer fop S_CLK 0 16 MHz
Mode
Clock frequency Identification "
Mode foo S_CLK CCaro < 10 pF 0*/100 400 kHz
Clock low time twi S_CLK (1 card) 10 - ns
Clock high time twH S CLK 10 - ns
Clock rising time trin S CLK - 10 ns
Clock falling time tTHL S_CLK - 10 ns

*: 0 Hz means to stop the clock. The given minimum frequency range is for cases were continues clock is required.

B Card Inputs CMD, DAT (referenced to Clock CLK)

Value

Parameter Symbol Pin Name Conditions Min Max Remarks
. S_CMD, i
Input set-up time tisu S_DATA3:0 Cearo < 10 pF 5 ns
: S_CMD, (1 card)
Input hold time tin S DATA3:0 5 - ns
B Card Outputs CMD, DAT (referenced to Clock CLK)
Parameter Symbol Pin Name Conditions Min Value Max Remarks
Output Delay time during Data ¢ S_CMD, 0 29 ns
Transfer Mode opLY S_DATA3:0 | Ccarp <40 pF
Output Delay time durinn S CMD, (1 card)
Identification Mode tooLy S DATA3:0 0 50 ns
tW|_ P tWH o
S_CLK ViH —~ ViH Vi
(SD Clock) Vi \ I
trHL tnw —
R tisu - tin
S_CMD, ViH ViH
S_DATA3:0
(Card Input) Vi Vi :
tobLy(Max) tooLy(min)|
S_CMD, VoH VoH
S_DATA3:0 v v
[e]
(Card Output) : =
Defalt-Speed Mode

Note:

—  The Card Input corresponds to the Host Output and the Card Output corresponds to the Host Input because this model is the

Host.
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High-Speed Mode

B Clock CLK (All values are referred to Viy and Vi)

S6E2HE Series

(Vec =2.7V 10 3.6V, Vss = 0V)

- - Value
Parameter Symbol Pin Name Conditions Min Max Remarks
Clock frequency Data Transfer Mode fep S CLK 0 32 MHz
Clock low time twi S_CLK Ccarp < 10 pF 7 - ns
Clock high time twH S_CLK (1 card) 7 - ns
Clock rising time trim S CLK - 3 ns
Clock falling time tTHL S CLK - 3 ns
B Card Inputs CMD, DAT (referenced to Clock CLK)
- - Value
Parameter Symbol Pin Name Conditions Min Max Remarks
. S_CMD, i
Input set-up time tisu S DATA3:0 Cearo < 10 pF 8 ns
: S_CMD, (1 card)
Input hold time tiH S DATA3:0 2 - ns
HCard Outputs CMD, DAT (referenced to Clock CLK)
) L Value
Parameter Symbol Pin Name Conditions Min Max Remarks
Output Delay time during Data S _CMD, CL<40pF .
Transfer Mode tooLy S_DATA3:0 (1 card) 22 ns
. S_CMD, C.215pF i
Output Hold time ton S DATA3:0 (1 card) 25 ns
l‘:’gt;l System capacitance for each cL ) 1 card ) 40 OF
*: In order to satisfy severe timing, host shall drive only one card.
P twL o twH
S_CLK / 50%Vee VM — VM 50%vec Vin
(SDClock) / - Vi Vi
trHL trn
D Y
S_CMD, ViH ViH
S_DATA3:0
(Card Input) Vi Vi
tobLy(Max) toHMin)
D —
S_CMD, Von Von
S_DATA3:0 VoL VoL
(Card Output)
High-Speed Mode

Notes:

—  The Card Input corresponds to the Host Output and the Card Output corresponds to the Host Input because this model is the

Host.

= In high-speed mode, set the Clock frequency (frp) and the AHB Bus Clock frequency to the same values.
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12.4.16 ETM Timing
(Veec =2.7V 10 5.5V, Vss = 0V)

Parameter Symbol Pin Name Conditions Min value Max Unit Remarks
Data hold teTmH TRACECLK, Vec245Y 2 2 ns
TRACED[3:0] | v <45V 2 15
TRACECLK Vec24.5V - 50 MHz
1/ trrace
frequency Vee <45V - 32 MHz
TRACECLK
TRACECLK ¢ Vec245V 20 - ns
TRACE
clock cycle Vee<45V | 31.25 - ns
Note:
—  When the external load capacitance C = 30 pF.
| teve :
\4 =\
| |
HCLK _/M\_/_\
l l
L tirace J
l . 1
|
TRACECLKJ Von Vou 7" Von
| | |
i termn ! termn i
| : : :
| ! |
_ | ! |
| | VOH | VOH
TRACEDI[3:0] ‘ ‘ Vo ! | VoL
o o
| ! 1 !
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12.4.17 JTAG Timing

S6E2HE Series

(Vcc =2.7Vto 5.5V, Vss = OV)

} - Value ;
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
. TCK, Vec 245V
TMS, TDI setup time tiTacs T™S, TDI Vec <45V 15 - ns
. TCK, Vec24.5V
TMS, TDI hold time titacH TMS, TDI Voo <45V 15 ns
: TCK Vec24.5V - 25
TDO delay time t ! ns
v JTAGD TDO Ve < 45V - 45
Note:
—  When the external load capacitance C = 30 pF.
| |
1 1
N VOH/JL
TCK V0|_ ‘ :
1 1
: tJ[AGS : tlTAGH |
: ——
TMS/TDI | Voo @ Vo
| | |
1 1 1
\ tiracp |
‘H—H
TDO ! ><
|
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter
(Vcc =AVcc = 2.7V t0 5.5V, Vss = AVss = AVRL = OV)

) Value ;
Parameter Symbol Pin Name Min Typ Max Unit Remarks
Resolution - - - - 12 bit
Integral Nonlinearity - - -45 - +4.5 LSB
Differential Nonlinearity - - -2.5 - +25 LSB |AVRH
Zero transition voltage Vzr ANXxX -15 - + 15 mV_ |=27Vto55V
Full-scale transition voltage VEsT ANXX AVRH - 15 - AVRH + 15 mV
Conversion time - - 0.5+ - - Ms  |AVcec24.5V
o a 0.15 - AVec 245V
Sampling time ts - 10 us
0.3 - AVec <45V
3 25 - 1000 AVcc24.5V
Compare clock cycle* teek - ns
50 - 1000 AVec <45V
State transition time to
. L tstT - - - 1.0 VS
operation permission
Power supply current (analog i AVCC - 0.69 0.92 mA |A/D 1unit operation
+ digital) - 1.0 18 MA  |When A/D stop
11 1.97 A A/D 1unit operation
Referetm:fv%ogfver supply i AVRH ) . . m AVRH=5.5 V
current (AVRH) 0.3 6.3 WA [When A/D stop
Analog input capacity Cain - - - 12.05 pF
. . 12 AVcc 245V
Analog input resistance Rain - - - 18 kQ AVee <45V
Interchannel disparity - - - - 4 LSB
Analog port input leak current - ANXX - - 5 pA
Analog input voltage - ANXX AVss - AVRH V
45 - AVcc Tcck <50 ns
Reference voltage i AVRH 2.7 - AVcc v Teck 2 50 ns
- AVRL AVsg - 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 sampling time: 150ns, the value of compare time: 350ns
(AVce 2 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(MN709-00001). The register setting of the A/D Converter is reflected by the peripheral clock timing. The sampling and
compare clock are set at Base clock (HCLK).

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

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

. xt Analog input pin Al
Analog signal

source

Can

(Equation 1) ts = (Ran + Rext) x Can x 9
ts: Sampling time
Rain: Input resistance of AID =1.2kQ at 4.5V <AVcc <55V

Input resistance of AID = 1.8 kQ at 2.7V <AVgc < 4.5V

Can: Input capacity of A/D = 12.05 pF at 2.7 V <AVcc < 5.5V
Rext:  Output impedance of external circuit

(Equation 2) tc = tcck % 14
te: Compare time
teek: Compare clock cycle
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Definition of 12-bit A/D Converter Terms

O Resolution:

O Integral Nonlinearity:

O Differential Nonlinearity:

Analog variation that is recognized by an A/D converter.

Deviation of the line between the zero-transition point

S6E2HE Series

(Ob000000000000 «+—— 0b000000000001) and the full-scale transition point
(0b111111111110 «— 0b111111111111) from the actual conversion
characteristics.

change the output code by 1 LSB.

Deviation from the ideal value of the input voltage that is required to

Integral Nonlinearity

Differential Nonlinearity

OXFFFt :
Actual conversion :
OXEEE+  characteristics \ ______ OX(N+1)F Actual conversion . __.__.
{1 LSB(N-1) + Vz1} characteristics
OXFFDt N
| VR Ideal characteristics | '
_ : L b actally- | ol eal characteristics & |
=] : : : measured | 2
5 value) 5 :
© 0x004- P NT o :
Tj 5 : (ActuaIIy -measured I ;
2 ox003+ value) SOX(N-1)T e Vv
\Actual conversion i ; T (Actually-measured
: : value)
0x002+ & characteristics ; i Vit
<——Ideal characteristics : (Actually-measured
0x001-+ R Ox(N-2)+————-—---~ value)
Vzr (Actually-measured value) i Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input
Integral Nonlinearity of digital output N = Vi - {1LSB:“>_(S(:;I - 1)+ Vor) [LSB]
Differential Nonlinearity of digital output N = Vy Tﬁ_;é Vit -1[LSB]

Voltage at which the digital output changes from 0x000 to 0x001.

Voltage at which the digital output changes from OxFFE to OXFFF.

_ Vest - Vzr
1LSB = 4094
N: A/D converter digital output value.
VZTZ
VEsT:
VnT:

Voltage at which the digital output changes from Ox(N — 1) to OxN.
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12.6 12-bit D/A Converter

Electrical Characteristics for the D/A Converter
(Vee = AV = 2.7Vt05.5V, VSs = AVss = 0V)

. Value )
Parameter Symbol | Pin Name Min Typ Max Unit Remarks
Resolution - - - 12 bit
Conversion time tc20 0.56 0.69 0.81 us Load 20 pF
tc100 2.79 3.42 4.06 us Load 100 pF
Integral Nonlinearity* INL -16 - +16 LSB
Differential Nonlinearity* DNL DAXx -0.98 - +1.5 LSB
- - 10.0 mV When setting 0x000
Output voltage offset Vorr -20.0 - +1.4 mV_ |When setting OXFFF
Analog output R 3.10 3.80 4.50 kQ D/A operation
impedance © 2.0 - - MQ  [When D/A stop
IDDA 260 330 410 YA D/A lunit operation AVcc=3.3 V
Power supply current* AVCC 400 510 620 uA D/A lunit operation AVcc=5.0 V
IDSA - - 14 MA When D/A stop

*: During no load
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12.7 Low-Voltage Detection Characteristics

12.7.1 Low-Voltage Detection Reset

S6E2HE Series

B Value Unit Remarks

Parameter Symbol | Conditions Min Typ Max
Detected voltage VDL - 2.25 2.45 2.65 Vv When voltage drops
Released voltage VDH - 2.30 2.50 2.70 V When voltage rises

12.7.2 Interrupt of Low-Voltage Detection
. Value ]

Parameter Symbol | Conditions Min Typ Max Unit Remarks
Detected voltage VDL SVHI = 00111 2.58 2.8 3.02 Vv When voltage Qrops
Released voltage VDH 2.67 2.9 3.13 V When voltage rises
Detected voltage VDL SVHI = 00100 2.76 3.0 3.24 \% When voltage drops
Released voltage VDH 2.85 3.1 3.34 V When voltage rises
Detected voltage VDL SVHI = 01100 2.94 3.2 3.45 \% When voltage drops
Released voltage VDH 3.04 3.3 3.56 V When voltage rises
Detected voltage VDL SVHI = 01111 3.31 3.6 3.88 \Y When voltage drops
Released voltage VDH 3.40 3.7 3.99 V When voltage rises
Detected voltage VDL SVHI = 01110 3.40 3.7 3.99 Y When voltage drops
Released voltage VDH 3.50 3.8 4.10 V When voltage rises
Detected voltage VDL SVHI = 01001 3.68 4.0 4.32 \Y When voltage drops
Released voltage VDH 3.77 4.1 4.42 V When voltage rises
Detected voltage VDL SVHI = 01000 3.77 4.1 4.42 \Y When voltage drops
Released voltage VDH 3.86 4.2 4.53 V When voltage rises
Detected voltage VDL SVHI = 11000 3.86 4.2 4.53 \Y When voltage drops
Released voltage VDH 3.96 4.3 4.64 V When voltage rises
LVD stabilization wait time tLvow - - - 4480: us

tevep

*: tevep indicates the APB2 bus clock cycle time.
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12.8 MainFlash Memory Write/Erase Characteristics

S6E2HE Series

Value .
Parameter Min Typ Max Unit Remarks

Sector erase | Large Sector i 0.7 3.7 S Includes write time prior to internal
time Small Sector 0.3 11 erase

Write cycles
z_'l?slfk;Nit?rd <100 times ) 12 100 us Not including system-level overhead
write time Write cycles 200 time

> 100 times
Chip erase time i 13.6 68 S Includes write time prior to internal

erase

Write cycles and data hold time

Erase/Write cycles (cycle)

Data hold time (year)

1,000 20*
10,000 10*
100,000 5%

(VCC = 2.7V t0 5.5V)

*: This value comes from the technology qualification (using Arrhenius equation to translate high temperature acceleration test

result into average temperature value at + 85°C) .

12.9 WorkFlash Memory Write/Erase Characteristics

Value :
Parameter Min Typ Max Unit Remarks
Sector erase time ) 0.3 15 S Includes write time prior to internal
erase
Half vv_ord (16-bit) ) 20 200 us I\_lot including system-level overhead
write time time
Chip erase time ) 12 6 S Includes write time prior to internal

erase

Write cycles and data hold time

Erase/Write cycles (cycle)

Data hold time (year)

1,000 20*
10,000 10 *
100,000 5*

(Vee = 2.7V t0 5.5V)

*: This value comes from the technology qualification (using Arrhenius equation to translate high temperature acceleration test
result into average temperature value at + 85°C) .
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12.10Standby Recovery Time

12.10.1 Recovery Cause: Interrupt/WKUP
The time from recovery cause reception of the internal circuit to the program operation start is shown.

Recovery Count Time

S6E2HE Series

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

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 t
(High-speed CR /Main/PLL run mode Nt 316 581 HS
return)
RTC mode
stop mode 270 540
(Low-speed CR/sub run mode return)
Deep standby RTC mode with RAM without RAM
retention 365 667 HS retention
Deep standby stop mode with RAM with RAM
retention 365 667 HS retention

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

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

Ext.INT

Interrupt factor
accept

CPU
Operation

Active

tient

Start

Interrupt factor
clear by CPU

*: External interrupt is set to detecting fall edge.
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Example of Standby Recovery Operation (when in Internal Resource Interrupt Recovery*)

Internal
Resource INT

Interrupt factor

Active
accept

O

|

! tionT

Interrupt factor
clear by CPU
CPU
. Start
Operation a

*: Depending on the standby mode, interrupt from the internal resource is not included in the recovery cause.

Notes:

—  The return factor is different in each Low-Power consumption modes.
See Chapter 6: Low Power Consumption Mode and Operations of Standby Modes in FM4 Family Peripheral Manual Main
part(MN709-00001).

—  When interrupt recoveries, the operation mode that CPU recoveries depends on the state before the Low-Power consumption
mode transition. See Chapter 6: Low Power Consumption Mode in FM4 Family Peripheral Manual Main part(MN709-00001).
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12.10.2 Recovery Cause: Reset

The time from reset release to the program operation start is shown.

Recovery Count Time

S6E2HE Series

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

Value ]
Parameter Symbol Unit Remarks
Typ Max*
Sleep mode 155 266 uS
High-speed CR timer mode
Main timer mode 155 266 V]
PLL timer mode
Low-speed CR timer mode 315 567 us
Sub timer mode trenT 315 567 us
RTC mode
Stop mode 315 567 [V
Deep standby RTC mode with RAM s without RAM
retention 336 667 M retention
Deep standby stop mode with RAM s with RAM
retention H retention
*: The maximum value depends on the built-in CR accuracy.
Example of Standby Recovery Operation (when in INITX Recovery)
| |
INITX
D)
o |
| | |
' > ! !
C i
Internal RST RST Active | Release
| |
| | |
I [ —
! : tReNT :
| |
|
|
|
|
CPU
Operation Start
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Example of Standby Recovery Operation (when in Internal Resource Reset Recovery?*)

Internal
Resource RST

Internal RST RST Active Release

| trReNT

CPU

. Start
Operation a

*: Depending on the standby mode, the reset issue from the internal resource is not included in the recovery
cause.

Notes:

—  The return factor is different in each Low-Power consumption modes.
See Chapter 6: Low Power Consumption Mode and Operations of Standby Modes in FM4 Family Peripheral Manual Main
part(MN709-00001).

—  The time during the power-on reset/low-voltage detection reset is excluded to the recovery source. See (6) Power-on Reset
Timing in 12.4 AC Characteristics in 12. Electrical Characteristics for the detail on the time during the power-on
reset/low-voltage detection reset.

—  When in recovery from reset, CPU changes to the high-speed CR run mode. When using the main clock or the PLL clock, it is
necessary to add the main clock oscillation stabilization wait time or the main PLL clock stabilization wait time.

—  The internal resource reset means the watchdog reset and the CSV reset.
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13.0rdering Information

S6E2HE Series

Part Number Package
S6E2HE6GOA GV20000 Plastic LQFP (0.5-mm pitch), 120 pin
S6E2HE4G0A GV20000 (LQM120)
S6E2HE6F0A GV20000 Plastic LQFP (0.5-mm pitch), 100 pin
S6E2HE4F0A GV20000 (LQI100)
S6E2HEGEOA GV20000 Plastic LQFP (0.5-mm pitch), 80 pin
S6E2HE4E0A GV20000 (LQHO080)
S6E2HE6G0OA GB30000 Plastic FBGA (0.5-mm pitch), 121 pin
S6E2HE4G0OA GB30000 (FDI121)

Document Number: 001-98942 Rev.*A

Page 157 of 163



PERFORM

14.Package Dimensions

Package Type

Package Code

LQFP 120

LQM120

S6E2HE Series

LQM120, 120 Lead Plastic Low Profile Quad Flat Package

DA
ﬂIHIﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
- | -
= | =
= | = A
——————— f——— = 7 a7
- | = mi® A
§ i % DETAIL X
[ummmom
ax AAA
Sow[c[~8]D) Ao
b S Ta@c[A80T00] A -
SECTION AA'

PACKAGE LQM120
SYMBOL MIN. | NOM. | MAX.
A — | — | 170
A1 005 | — | 015
b 017 | 022 | 0.27
c 0115 | — | 0.195
D 18.00 BSC.
D1 16.00 BSC.
0.50 BSC
18.00 BSC.
E1 16.00 BSC.
L 045 | 060 | 0.75
L1 0.30 | 050 | 0.70
aaa — | — | 020
bbb — | — | 010
cce — | — | 0.08
ddd — | — | 0.08
N 120

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS ( mm)

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

@DATUMS 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.

ADEI'AILS OF PIN 1 IDENTIFIER ARE QPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.

ﬁlREGARDLESS 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.

@DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (§) 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.

ATHESE 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.

Rev.A
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S6E2HE Series

Package Type

Package Code

LQFP 100

LQI100

LQI100, 100 Lead Plastic Low Profile Quad Flat Package

DlA

1000AAAARRRRAAAARAAAAAARD

AAAAARRAAAAH

B
RAAAAARAAAA

—_—— e —

[==
==
[==

i)

]
!

L]
A

PACKAGE LQI100
SYMBOL MIN. | NOM. | MAX.
A — | — | 1.70
A1 000 | — | 020
b 0.15 | 020 | 0.25
¢ 009 | — | 020
D 16.00 BSC.
D1 14.00 BSC.
[ 0.50 BSC
E 16.00 BSC.
E1 14.00 BSC.
L 045 | 060 | 0.75
L1 030 | 050 | 0.70
aaa — | — | 020
bbb — | — | 0.10
cee — | — | 0.08
ddd — | — | 0.08
N 100

=

o |

o |

o |

= A

ElE %

= A A

== VN L1

==

E DETAIL X

LLEEL
X LA
Qlboe]ca6[D]
bs A Ac
b

SEATING SECTION A-A'
PLANE

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS ( mm)
ADATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINGIDENT WITH WHERE THE LEAD EXITS THE BODY.

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

/ANTO BE DETERMINED AT SEATING PLANE C.

A\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 1IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.

AREGARDLESS 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.

1 1S DEFINED AS THE DISTANGE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

Rev.A

Document Number: 001-98942 Rev.*A

Page 159 of 163



PERFORM

Package Type

Package Code

LQFP 80

LQH080

S6E2HE Series

LQHO080 , 80 Lead Plastic Low Profile Quad Flat Package

Bio{m]
NG

DETAIL X

L Ta@c[As0150] A Ac

AN
O[bkb]c[as[D]

b

PACKAGE LQHO80
SYMBOL MIN. | NOM. | MAX.
A — | — | 1.70
A1 005 [ — | 015
b 015 | 020 | 025
c 009 | — | 020
D 14.00 BSC.
D1 12.00 BSC.
0.50 BSC
14.00 BSC.
E1 12.00 BSC.
L 045 | 060 | 0.75
L1 0.30 | 050 | 0.70
aaa — | — | 020
bbb — | — | 010
cce — | — | 0.08
ddd — | — | 0.08
N 80

SEATING SECTION A-A

PLANE

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)

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

&DATUMS 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 0.26mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

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

AREGARDLESS 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.

&DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (§) SHALL NOT GAUSE THE LEAD WIDTH TQ EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

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

‘ﬁ‘ 1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

Rev.A
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Package Type

Package Code

FBGA 121

FDI121

FDI121 121 ball Low Profile Fine Pitch Ball Grid Array Package
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PACKAGE FDI121
NOTE
SYMBOL | MIN. | NOM. | MAX.
A — | — | 120 | PROFILE
1. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2009.
A1 020 | 025 | 030 | TERMINALHEIGHT THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.
D 600 BSC BODY SIZE 2. ALL DIMENSIONS ARE IN MILLIMETERS.
S00BSe - 3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.
5.00 BSC. MATRIX FOOTPRINT 4. [E]REPRESENTS THE SOLDER BALL GRID PITCH.
E1 5.00 BSC. MATRIX FOOTPRINT 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION,
SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
MD " MATRIX SIZE D DIRECTION n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
SIZE MD X ME.
ME 11 MATRIX SIZE E DIRECTION
/B\DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER
n 121 BALL COUNT IN A PLANE PARALLEL TO DATUM C.
b 027 | 032 | 037 | eAcLomverer /IN\[SD] AND [SE] ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
9 - : : DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
D 050 BSC BALL PITCH WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW[SBIOR[SE]=0.
e : : AVXHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,[SD|OR| 7
1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK.
50BSC. BALL PITCH ,
LeE | 0.50BSC METALLIZED MARK INDENTATION OR OTHER MEANS.
0.00 SOLDER BALL PLACEMENT 9."+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

Document Number: 001-98942 Rev.*A

Page 161 of 163




W

—
=

Document History

YPRESS

PERFORM

S6E2HE Series

Document Title: S6E2HE Series 32-bit ARM® Cortex®-M4F, FM4 Microcontroller
Document Number: 001-98942

Revision ECN Orig. of Submission Description of Change
Change Date

ki 4869576 YUIA 08/18/2015 |New Spec.
Changed status from Preliminary to Final.
Updated 12.2 Recommended Operating Conditions:
Added the "Smoothing capacitor (Cs)”.
Added the “Current Value” in “Maximum leak current at operating”.
Updated 12.3.1 Current Rating:
Updated Table 12-1 ~ 12-9:

*A 4932844 YUIA 10/08/2015 |Added the “MAX” value.

Updated Table 12-11:

Added voltage and temperature information.
Updated 12.10.1 Recovery Cause: Interrupt/WKUP:
Updated Recovery Count Time.

Updated 12.10.2 Recovery Cause: Reset:

Updated Recovery Count Time.
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Sales, Solutions, and Legal Information

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

Products PSoC® Solutions

Automotive cypress.com/go/automotive psoc.cypress.com/solutions

Clocks & Buffers cypress.com/go/clocks PSoC1|PSoC 3|PSoC4|PSoC5LP
Interface cypress.com/go/interface Cypress Developer Community
Lighting & Power Control cypress.com/go/powerpsoc Community | Forums | Blogs | Video | Training
Memory cypress.com/go/memory Technical Support

PSoC cypress.com/go/psoc cypress.com/golsupport

Touch Sensing cypress.com/go/touch

USB Controllers cypress.com/go/USB

Wireless/RF cypress.com/go/wireless

Spansion Products spansion.com/products

Cypress, the Cypress logo, Spansion®, the Spansion logo, MirrorBit®, MirrorBit® Eclipse™, ORNAND™, Easy DesignSim™, Traveo™ and combinations thereof, are trademarks and registered
trademarks of Cypress Semiconductor Corp. ARM and Cortex are the registered trademarks of ARM Limited in the EU and other countries. All other trademarks or registered trademarks referenced
herein are the property of their respective owners.

© Cypress Semiconductor Corporation, 2015. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use of any
circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for
medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress products in life-support
systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

This Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and foreign),
United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of,
and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a
Cypress integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code except as specified above is
prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described herein. Cypress does not
assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems where
a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems application implies that the manufacturer
assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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