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S6E2D3 Series
32-bit ARM® Cortex®-M4F

FM4 Microcontroller

Devices in the S6E2D3 Series are highly integrated 32-bit microcontrollers with high performance and competitive cost. This series
is based on the ARM Cortex-M4F Processor with on-chip Flash memory and SRAM. The series has peripheral functions such as
graphics engine, display controller, motor control timers, ADCs, and Communication Interfaces (USB, UART, CSIO, I2C, LIN). The
products that are described in this data sheet are TYPE4-M4 category products. See the FM4 Family Peripheral Manual Main Part

(002-04856).

Features

32-bit ARM Cortex-M4F Core

M Processor version: rOp1

B Up to 160 MHz frequency operation
HBuilt-in FPU

B Supports DSP instructions

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
This series has on-chip flash memory with these features:

0 384 Kbytes

O Built-in Flash Accelerator System with 16 Kbytes trace
buffer memory

O Security function for code protection
O Notes:
» 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.

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

0 SRAMO: 32 Kbytes

O0SRAM2: 4 Kbytes

HVRAM

This series is equipped with a SRAM for GDC.
O Max 512 Kbytes

HVFLASH

S6E2D35GJA is equipped with a Flash for GDC.
02 Mbytes

Cypress Semiconductor Corporation .
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External Bus Interface
B Supports SRAM, NOR, NAND Flash and SDRAM devices

B Up to two chip selects CS0 and CS8 (CS8 is only for
SDRAM)

W 8-/16-bit data width

B Up to 25-bit address bit

B Maximum area size : Up to 256 Mbytes
B Supports address/data multiplexing

B Supports external RDY function

B Supports the scramble function

O Possible to set the validity/invalidity of the scramble
function for the external areas 0x6000_0000 to
0x7FFF_FFFF in 4 Mbytes units.

O Possible to set two kinds of the scramble key.

O Note: It is necessary to prepare the dedicated software
library to use the scramble function.

USB Interface (One channel)
A USB interface is composed of device and host.

B USB device
0 USB2.0 Full-Speed supported
0 Max 6 EndPoint supported
* EndPoint 0 is for control transfer
* EndPoint 1, 2 can be selected for bulk-transfer, interrupt-
transfer or isochronous-transfer
» EndPoint 3 to 5 can select bulk-transfer or interrupt-
transfer
O EndPoint 1 to 5 comprise the double buffer
O The size of each endpoint is as follows.
* Endpoint 0, 2 to 5: 64 bytes
* EndPoint 1: 256 bytes

BMUSB host
0 USB2.0 Full-Speed / Low-Speed supported

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

O USB device connected/disconnected automatically detect
O In/out token handshake packet automatically accepted

O Max 256-byte packet-length supported

O Wake-up function supported

San Jose, CA 95134-1709 *  408-943-2600
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Multi-function Serial Interface (Max eight channels)

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

B Operation mode is selectable from the following for each
channel.
O UART
oCsSIO
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 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.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)

HI2C
O Standard mode (Max 100 kbps) / Fast mode (Max 400
kbps) supported

O Fast mode Plus (Fm+) (Max 1000 kbps, only for
ch.4=ch.A) supported

DMA Controller (Eight channels)
The DMA controller has an independent bus for the CPU, so
the CPU and the DMA controller can process simultaneously.

M8 independently configured and operated channels

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

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

HTransfer mode: Block transfer/Burst transfer/Demand
transfer

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

Document Number: 002-03984 Rev. *C
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DSTC (Descriptor System Data Transfer Controller)

(128 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 that has
already been constructed on the memory, can directly access
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)

M 12-bit A/D Converter
O Successive Approximation type
O Built-in 2 units
O Conversion time: 1.0 ys @ 3.3V
O Priority conversion available (priority at two levels)
O Scanning conversion mode

O Built-in FIFO for conversion data storage (for SCAN
conversion: 16 steps, for priority conversion: four steps)

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

B 16-bit PWM timer

W 16-bit PPG timer

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

General-Purpose 1/O Port

This series can use its pins as general-purpose 1/O ports when
they are not used for external bus or peripherals. Moreover,
the port relocate function is built in. It can set to which 1/O port
the peripheral function can be allocated.

H Capable of pull-up control per pin

B Capable of reading pin level directly

HBuilt-in port relocate function

B Up to 98 general-purpose I/0O ports @ 120-pin package

B Some 1I/O pins are 5V tolerant.
See "4. Pin Descriptions" and "5. I/O Circuit Type" for the
corresponding pins.

Multi-Function Timer (One unit)
The multi-function timer is composed of the following blocks.

Minimum resolution : 6.25 ns

M 16-bit free-run timer x 3ch.

M Input capture x 4ch.

H Output compare x 6¢h.

BA/D activation compare x 6ch.
B \Waveform generator x 3ch.

W 16-bit PPG timer x 3ch.

Page 2 of 182
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The following functions can be used to achieve motor control.
BPWM signal output function

B DC chopper waveform output function

B Dead time function

M nput capture function

BA/D converter 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) 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.
B Capable of rewriting the time with continuing the time count.

M| eap year automatic count is available.

Quadrature Position/Revolution Counter (QPRC)

(One channel)

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
M Periodic (=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: 002-03984 Rev. *C
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External Interrupt Controller Unit
B External interrupt input pin: Max 16 pins

Hinclude one non-maskable interrupt (NMI)

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

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

The hardware watchdog timer is clocked by low-speed internal
CR oscillator. Therefore, the hardware watchdog is active in
any power saving mode except RTC mode and stop mode.

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

CCITT CRC16 and IEEE-802.3 CRC32 are supported.
BCCITT CRC16 Generator Polynomial: 0x1021
M |EEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

PRGCRC (Programmable Cyclic Redundancy

Check) Accelerator
The CRC accelerator helps verify data transmission or storage
integrity.

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

BCCITT CRC16 Generator Polynomial: 0x1021
MIEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

B Generating polynominal

I2S Interface (TX x two channels, RX x two channels)

M Support three transfer protocols
ol’s
O Left Justified
O DSP mode

M Master/Slave Mode selectable

BRX only, TX only or TX and RX simultaneous operation
selectable

BWWord length is programmable from 7 bits to 32 bits

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

BMDMA, interrupts, or polling based data transfer supported

GDC Unit

H Controller for external graphics display

M Accelerator for 2D block image transfer (blit) operations
B Embedded SRAM video memory

B High-Speed Quad SPI (Serial Peripheral Interface for
external memory extensions)

Page 3 of 182
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B SDRAM interface for external memory extensions

B HBI (Hyper Bus Interface) interface for external memory
extensions

B Maximum core system clock frequency : 160 MHz

Clock and Reset

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

O Main clock: 4 MHz to 20 MHz
O Sub Clock : 32.768 kHz

O High-speed internal CR Clock: 4 MHz

O Low-speed internal CR Clock: 100 kHz

o Main PLL Clock

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

Clock Super Visor (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.

M 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

MLVD2: auto-reset operation

Low-Power Consumption Mode

Six low-power consumption modes are supported.
HSleep

HETimer

HERTC

H Stop

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

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

Document Number: 002-03984 Rev. *C
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Peripheral Clock Gating

The system can reduce the current consumption of the total
system with gating the operation clocks of peripheral functions
not used.

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 Debug Port (SWJ-DP)

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

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

Power Supply
B Two Power Supplies
O Power supply:
VCC= 2.7 Vto 3.6 V (when USB or GDC unit is not used)

=3.0Vto 3.6 V (when USB or GDC unit is used)
O Power supply for VBAT:

VBAT=1.65V to 3.6 V

Page 4 of 182
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1. Product Lineup

Memory Size

S6E2D3 Series

Product Name SoEapssc S6E2D35GJA
On-chip Flash memory 384 Kbytes
SRAM 36 Kbytes
On-chip SRAM SRAMO 32 Kbytes
SRAM2 4 Kbytes
VRAM for GDC 512 Kbytes
VFLASH for GDC - | 2 Mbytes
Function
Product Name S6E2D35G0A S6E2D35J0A S6E2D35GJA
Pin count 120/161 176 120
CPU Cortex-M4F, MPU, NVIC 128ch.
| Freq. 160 MHz
Power supply voltage range 27Vto36V
USB2.0 (Device/Host) 1ch.
DMAC 8ch.
DSTC 128ch.
Graphics - Display controller 1 unit
GDC | High-Speed Quad SPI 1ch. (VFLASH only)
unit | Hyper Bus Interface 1 unit -
SDRAM-IF - | 1ch. -

External Bus Interface

Addr:25-bit (Max), Data: 8-/16-bit, CS:2 (Max)
SRAM, NOR Flash, NAND Flash, SDRAM

Multi-function Serial Interface (UART/CSIO/LIN/I?C) 8ch. (Max)
Base Timer (PWC/Reload timer/PWM/PPG) 8ch. (Max)
A/D activation compare 6c¢ch.
5 Input capture 4ch.
E | Free-run timer 3ch. .
[ 1 unit
w Output compare 6¢h.
= | Waveform generator 3ch.
PPG 3ch.
1°S 2 units
QPRC 1ch.
Dual Timer 1 unit
Real-Time Clock 1 unit
Watch Counter 1 unit

CRC Accelerator Yes(Fixed, Programmable)
Watchdog Timer 1ch. (SW) + 1ch. (HW)
External Interrupts 16 pins (Max)+ NMI x 1
/0 ports 98 pins (Max) | 154 pins (Max) | 90 pins (Max)
12-bit A/D converter 24ch. (2 units)
CSV (Clock Super Visor) Yes
LVD (Low-Voltage Detector) 2ch.

. High-speed 4 MHz
Built-in CR Low-speed 100 kHz
Debug Function SWJ-DP/ETM
Unique ID Yes

Document Number: 002-03984 Rev. *C
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Notes:

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

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.

S6E2D3 Series

2. Packages
Product Name SB6E2D35G0A SBE2D35J0A SBE2D35GJA

Package
LQFP: LQM120 (0.5 mm pitch) 0 - 0
LQFP: LQP176 (0.5 mm pitch) - 0 -
FBGA: FDJ161 (0.5 mm pitch) 0 - -
Ex-LQFP(TEQFP): LEM120 (0.5 mm pitch) 0

O: Supported

Note:

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

Document Number: 002-03984 Rev. *C
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3. Pin Assignment

LQM120 / LEM120

S6E2D3 Series

P3B/TIOAO_1/INT04_1/AINO_1/12SMCLK0_0/RTO00_0IMAD10_0

2

P3CISCS70_0/TIOAT_1/INTO5_1/BINO_ 1/12SD00_O/RTO01_0/MADO9_0
P3DISIN7_O/TIOA2_1/INTOB_1/ZINO_1/12SWS0_O/RTO02_0/MADO8_0

P3E/SOT7_0/TIOA3_1/INTO7_1/128DI0_O/RTOO03_0/MADO7_0

P3FISCK7_O/TIOA4_1/128CK0_O/RTO04_0/MADOS_0
P7CITIOAS_1/RTO05_ OMWEX 0 | 7

P7BIADTG_2/MOEX_0/GE_HBCSX1

P33/SING_O/INT00_1

P34/SOT6_O/FRCKO_0 | 10
P35/SCK6_0/IC03.0 [ 11
P36/SCS60_0/INTOT_11C02.0 | 12
vee

vss
P37/INT02_1/GE_HBRESETX/ICO1_0 | 15
P38/INTO3_1/GE_HBINTX/IC00_0
P39/ADTG_0/GE_HBRSTOX/DTTIOX 0
P3AIGE_HBWPX

P7A/GE_HBRWDS
PT0/GE_SPCKI/GE_HBCK
P71/GE_SPDQUIGE_HBCSX0
P72/INT00_0/GE_SPDQ3/GE_HBDQO
P73/INTO1_0/GE_SPCSX0/GE_HBDQ1
P74/INT02_0/GE_SPDQ1/GE_HBDQ2
P75/INT03_0/GE_SPDQ2/GE_HBDQ3
P76/INT04_0/GE_HBDQ4
P77/INT05_0/GE_HBDQS
P78/INT06_0/GE_HBDQS
P79/INTO7_0/GE_HBDQ7

vee

vee | 1

vss

PB1/UDPO

PBO/UDMO

vee

PBO/SING_0/INT15_1/WKUP3/MALE_0

PB1/UHCONX0/SOT4_0/RTCCO_0/SUBOUT_O/MDQM0_0

P62ISCK4_0/INT14_1/MDQM1_0

(TOP VIEW)

POA/SINS_1/TIOA7_1/INT12_1/PNL_PD10/MAD13_0

PBI/ADTG_3/RTS4_O/PNL_PDO
PB4/CTS4_0/PNL_PD1

PB5IPNL_PD2
PB6/SIN3_1/INT13_1/PNL_PD3
P67/SOT3_1/PNL_PD4IMSDCKE_0
PBBISCK3_1/PNL_PDS/MSDCLK_0
POE/WKUP2/PNL_PDBIMCSX8_0
PODIPNL_PD7/MSDWEX_0
POCISCKS_1/PNL_PDBIMAD11_0
POB/SOTS_1/TIOB7_1/PNL_PDY/MAD12_0
P09ISCK2_1/PNL_PD11/MAD14_0
POBISOT2_1/PNL_PD12/MAD15_0
PO7/SIN2_1/INT11_1/PNL_PD13/MAD16_0
POSIPNL_PD14/MAD17_0
POS/INT10_1/PNL_PD1§/MAD18_0

vss

PO4/TDOISWO

PO3ITMS/SWDIO

PO2TDIMAD24_0

POVTCKISWCLK

POOITRSTX

vee

120

119

18

17

16

115

114

13

112
[
[0 |
(o0 |
[ros |

107
106
105

104
103
oz |
101
(o0 |

%
%
o7

%

9

o4

93

92

120pin Package

32

2

34

35

36

37

39
40
4

a2
3

44
45
4

47
oe
[ |
50
Bl
= |
B
= |

55
56

58

59

vss

P20INMIX/WKUPO

P21/12SMCLK1_0/MAD05_0

P22/SINO_0/INTOB_0/12SDO1_0/CROUT_O/MADO4_0

P23/SOTO_0/TIOAS_1/12SWS1_0/MAD03_0

P24/SCKO_O/TIOB6_1/12SDI1_0/MAD02_0

P25/12SCK1_0/MADO1_0

vss
vee
INITX
P4BIX0A
P4TIX1A
VBATVCC

P48IVREGCTL

PSOWKUP1/MCSX0_0

P52TIOB1_1/PNL_DCLK

P27/ADTG_1/CROUT_1/MRDY_0

P26/RTCCO_1/SUBOUT_1/MAD00_O
P51/TIOBO_1/PNL_TSIG4/PNL_PWE
P53/TIOB2_1/PNL_TSIG2/PNL_DEN
P54/TIOB3_1/PNL_TSIGH/PNL_LE
P55TIOB4_1/PNL_TSIGO/PNL_LH_SYNC
P56TIOBS_1/PNL_TSIG1/PNL_FV_SYNC

P49IVWAKEUP

PEOIMD1

PE2/X0

PE3IX1

vss

vss
P97/AN23/PNL_PD16/MCASX 0

P9E/AN22IPNL_TSIGS/PNL_PD17/MRASX 0
POS/AN21/SCK1_1/PNL_TSIGE/PNL_PD18/MAD12_0
P94/AN20/SOT1_1/TRACEDI/PNL_TSIG7/PNL_PD19/MAD20_0
POIAN19/SIN1_1/TRACED2/INTO9_1/PNL_TSIGB/PNL_PD20/MNREX_0/MAD21_0
P92IAN18/SCKO_1/TRACED1/PNL_TSIGS/PNL_PD21/MNWEX_0IMAD22_0
P91/AN17/SOTO_1/TRACEDO/PNL_TSIG10/PNL_PD22/MNCLE_OIMAD23_0
POO/AN16/SINO_ 1/ TRACECLK/INTOB_1/PNL_TSIG11/PNL_PD23/MNALE_O/MCLKOUT_0
PAF/AN15/SCK6_1/TIOB7_O/IMADATA15_0
PAE/AN14/SOT6_1/TIOA7_0/RTO05_1/MADATA14_0
PADIAN13/SING_1/TIOB6_O/INT15_O/RTO04_1/MADATA13_0
P1CIAN12/SCS60_1/TIOAS_O0/INT14_0/RTO03_1/MADATA12_0
P1BIAN11/SCK5_0/TIOBS_0/ZINO_2/RTO02_1/MADATA11.0
P1AJAN10/SOTS_O/TIOAS_O/BINO_2/RTO01_1/MADATA10_0
P19/ANO9ISINS_0/TIOB4_O/INT13_O/AINO_2/RTO00_1/MADATA9_0
P18/ANOBISCK3_0/TIOAS_0/IC03_1/MADATA0_0
P17/ANO7/SOT3_0/TIOB3_0/IC02_1/MADATAO7_0
P1G/ANOGISING_O/TIOA3_O/INT12_0/ICO1_1/MADATA06_0
P15/ANOS/SCK2_0/TIOB2_0/INT11_0/IC00_1/MADATA05_0
P14/ANO4/SOT2_0/TIOA2_0/DTTIOX_1/MADATAO4_0
P13/ANO3/SINZ_0/TIOB1_O/INT10_0/FRCKO_1/MADATAO3 0
P12/ANO2ISCK1_0TIOA1_0/ZINO_O/MADATA02_0
P11/ANO1/SOT1_0/TIOBO_0/BINO_O/MADATAO1_0
P1O/ANOO/SIN1_O/TIOAO_O/INT09_O/AINO_O/MADATAO_0

AVRH

AVRL

Avss

Avee

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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LQM120 (S6E2D35GJA)

S6E2D3 Series

vee
P3BITIOAD_1/INT04_1/AINO_1/12SMCLKO_O/RTO00_O/MAD10_0
P3C/SCS70_0/TIOA1_1/INT05_1/BINO_1/2SDO0_0/RTO01_0/MAD09_0
P3DISIN?_0/TIOA2_1/INTOB_1/ZIN0_1/125WS0_OIRTO02_ /MADOB_0
PAE/SOT7_O/TIOA3_1/INTO7_1/12SDI0_O/RTO03_OIMADO?_0
P3F/SCK7_0/TIOA4_1/12SCK0_0/RTO04_0/MADO6_0
P7CITIOA5_1/RTO05_0/MWEX_0

P7BIADTG_2MOEX_0

P33/SING_0/INTO0_1

P34/SOT6_0/FRCKO_0

P35ISCKE_0/1003_0

P6/SCSB0_0/INTOT_1/1C02_0

vee

vss

P3TIINTO2_1/1C01_0

P3BINTO3_1/1C00_0

P39/ADTG_0/DTTIOX_O

P3A

()

(N.C)

(N.C)

vee

(©ONUOy1

(DNU1)"1

~NC)

()

P77/INT05_0

PT8INT06_0

PT9INTO7_0

vee

(TOP VIEW)
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: pin Package :
17 74
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21 70
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24 67
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P22/SIN_O/INT08_0/12SDO1_0/CROUT_O/MADO4_0

vss

P97/ANZ3/PNL_PD16/MCASX_0
P9G/AN22/PNL_TSIGS/PNL_PD17/MRASX 0
PIS/AN21/SCK1_1/PNL_TSIGG/PNL_PD18/MAD19_0
P94/AN20/SOT1_1/TRACED3/PNL_TSIG7/PNL_PD19/MAD20_0
POIAN19/SINT_1/TRACED2/INT09_ 1/PNL_TSIG8/PNL_PD20/MNREX_0/MAD21_0
P92IAN18/SCKO_1/TRACED1/PNL_TSIG9/PNL_PD21/MNWEX_0/MAD22_0
P91/AN17/SOTO_1/TRACEDO/PNL_TSIG10/PNL_PD22IMNCLE_0/MAD23_0
P90/AN16/SINO_1/TRACECLK/INT08_1/PNL_TSIG11/PNL_PD23/MNALE_0/MCLKOUT_0
PAF/AN15/SCK6_1/TIOB7_O/MADATA15_0
P1E/AN14/SOT6_1/TIOA7_O/RTO05_1/MADATA14_0
P1D/ANI3/SING_1/TIOBS_O/INT15_0/RTO04_1/MADATA13_0
P1CI/AN12ISCS60_1/TIOAS_O/INT14_0/RTO03_1/MADATA12_0
P1BIAN11/SCK5_0/TIOBS_0/ZINO_2/RTO02_1/MADATA11_0
P1A/AN10/SOT5_0/TIOAS_0/BINO_2/RTOO1_1/MADATA10_0
P19/ANO9/SING_0/TIOB4_0/INT13_O/AINO_2/RTO00_1/MADATAQ9_0
P18/ANOBISCK3_0/TIOA4_0/IC03_1/MADATA08_0
P17/ANO7/SOT3_0/TIOB3_0/IC02_1/MADATA07_0
P16/ANOB/SIN3_OTIOA3_O/INT12_0/ICO1_1/MADATAO6_0
P1S/ANOS/SCK2_0/TIOB2_0/INT11_0/IC00_1/MADATA05_0
P14/ANO4/SOT2_0/TIOA2_0/DTTIOX_1/MADATA04_0
P13/ANO3/SIN2_0/TIOB1_0/INT10_0/FRCKO_1/MADATA03_0
P12/ANO2/SCK1_O/TIOAT_0/ZINO_O/MADATA02_0
P11/ANO1/SOT1_0/TIOBO_0/BINO_O/MADATAO1_0
P10/ANOO/SIN1_O/TIOAQ_0/INTO3_O/AINO_O/MADATAQ0_0

AVRH

AVRL

AVsSS

Avee

vee

*1: The DNUO / 1 (23 pin / 24 pin),

(N.C.): Do not connect anything.

Note:

please pull up and short-circuit on the board.
For more information, please refer to the 7. Handling Devices.

» 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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vee
PAOIGE_SDCKE

PAI

€ socLk
PAZGE SDDQ3T
PAW/GE_SDDQ30
PIBITIOAD_1INTOS_1/AINO_1/2MGLKO_OIRTO00_OIMADT0_0

PCISCS70_0ITIOAT_1/INTOS_1/BINO_11125D00_0/RTO01_OIMADO9.0

PADISIN7_O/TIOAZ_ 1/INTOS_1/ZINO_1/12SWS0_OIRTO02_O/MADOS_O

P3EISOTT_OITIOAS_1/INTO7_1/125DI0

RTO0S OIMADOT_0
PAFISCK7_OTIOAS_11SCKD_OIRTO04_OIMADOG 0
PTGITIOAS_1IRTO05_OMIEX_0
PTBIADTG 2IMOEX 0/GE HBCSX1

PABGE SDDG20

PASIGE_SDDG28

PAAIGE_SDDQ27

PABIGE_SDDQZ6

PACIGE S0DAZ5

PADIGE_SDDO2!

PSYSING_OINTO0. 1

PAISOTE_OIFRCKO_0

PISISCKS 0030

PAISCSG0_ OINTO1 1002 0

veo
vss
PSTINTOZ 1/GE_HBRESETX/COT_0
PABINTO3 11GE_HBINTXIICD0 0
PIGIADTG_0IGE_HBRSTOX/DTTIOX 0
PIAIGE_HBWPX

PAYGE_SDDG23

PASIGE SDDG22

PAG/GE SDDG21

PATIGE_SDDG20

PTAIGE_HBRWDS
PT0/GE_SPOKIGE_HBCK
P7UGE_SPOQUIGE_HBCSXO
PT2INTO0_0IGE SPDQIIGE HBDAD
PTIINTO!_/GE_SPCSXUGE_HBDQ1
P74INTO2_0GE_SPDQ1IGE_HBDAZ

P75INT03_O/GE_SPDQ2IGE_HBDA3

P76INTO4_0/GE_HBDQ4

P7BINTOS_0/GE_HBDQS
PTOINTO7_0/GE_HBDQ7
vee

(TOP VIEW)
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H

vss
POTIANZIPNL_PDTBIMCASX 0

POG/AN22IPNL_TSIGSPNL_POT

MRASX 0
PCDIGE SDAS
PCCIGE_SOA7
PCBIGE_SDAB
PCAIGE_SDAY
POSIANZI/SCK_1PNL TSIGEIPNL PDIBIMADIS 0

PO4IAN2OISOTI 11

RACEDWPAL TSIGTIPNL PDISMAD20.0
PAYANTGISINT_ITRACEDZINTOS 1PNL TSIGBPNL_PDZUMNREX_OMADZ1_0
PSIANTBISCKO_ITRACEDI/PNL_TSIGB/PNL_PD21NINIEX_0IMAD22.0
POYANTTISOTO_1TRACEDOPNL TSIGIOIPNL PD2ZIMNCLE OIMADZ3 0
POUIANTB/SING_1TRACECLKINTOS 1/PNL TSIGH1/PNL PD2S/MNALE OIMCLKOUT 0
PIFIANISISCKE_ 1ITIOB7_OMADATATS_O

PIE/ANI4ISOTE_1/TIOAT_IRTO0S. IMADATA14_0

PADIANIISING_1ITIOB6_ O/NT15_OIRTOD4_1IMADATAT3.0
PIC/ANIZSCS60_1/TIOAS OINT14 OIRTO03 1IMADATA12 0

PCAIGE_SDATD

PCHGE_SDAT!

PCTIGE_SDBAD

POSIGE SDBAT

PAB/ANIYISCKS OITIOBS 0IZINO 2IRTOG2 /MADATA1 0

PIAANIOISOTS OITIOAS O/BINO_ZRTOD1_IMADATATD.O
PAOIANOS/SINS_O/TIOBA_OINT13_0/AING_2IRTO0D_1/MADATAOS.0
PABIANGB/SCKS_O/TIOAA_0103_1IMADATAGS_O
PA7IANGTISOTS OITIOB3 01C02 1IMADATAO? 0

PAGIANOB/SING_OTIOAS 0INT12_0/CO1_1/MADATAO6_0

PISIANOSISCK2_ 0TIOB20INT11_0C0D_1/MADATADS.0
PIUANG/SOT2_OITIOA2_O/DTTIOX_1IMADATAG4_O

P13/ANOYSINZ_OTIOB1_O/INT10_O/FRCKO_1IMADATAO3.0

P12/ANO2ISCK1_OTIOA1_07ZIND_

MADATAGZ 0
PHUANDISOT_OITIOB0_0/BNO_OMADATAG_0
PAO/ANOSINT_OTIOAO_OINTOS_0/AING_OIMADATACD_O
PCS/GE_SDDGO

PeaGE_SD0a1

PeyGE sDDG2

PC2/GE_SDDG3

PCIIGE_SDDQS

PCUGE 50005

AvRH

AVRL

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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FDJ161

(TOP VIEW)

N VSS | X0A

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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4. Pin Descriptions

List of Pin Functions
The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these
pins, there are multiple pins that provide the same function for the same channel.

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

S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

/0
circuit
type

Pin
state
type

1

1

C1

VCC

PAO

GE_SDCKE

K

PA1

GE_SDCLK

PA2

GE_SDDQ31

PA3

GE_SDDQ30

C3

P3B

TIOAO_1

INTO4_1

AINO_1

12SMCLKO_0

RTO00_0
(PPG00_0)

MAD10_0

C2

P3C

SCS70_0

TIOAL 1

INTO5_1

BINO_1

12SDO0_0

RTOO01_0
(PPG00_0)

MADO9_0

D3

P3D

SIN7_0

TIOA2_1

INTO6_1

ZINO_1

12SWS0_0

RTO02_0
(PPG02_0)

MADOS_0

Document Number: 002-03984 Rev. *C
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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

D2

P3E

SOT7.0
(SDA7_0)

TIOA3_1

INTO7_1

12SDI0_0

RTO03_0
(PPG02_0)

MADO7_0

10

D1

P3F

SCK7_0
(SCL7_0)

TIOA4 1

12SCKO_0

RTO04 0
(PPG04_0)

MADO6_0

11

D4

pP7C

TIOA5 1

RTO05_0
(PPG04_0)

MWEX_0

12

E4

P7B

ADTG_2

GE_HBCSX1

MOEX_0

P7B

ADTG_2

MOEX_0

13

PA8

GE_SDDQ29

14

PA9

GE_SDDQ28

15

PAA

GE_SDDQ27

16

PAB

GE_SDDQ26

17

PAC

GE_SDDQ25

18

PAD

GE_SDDQ24

Document Number: 002-03984 Rev. *C
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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

19

E3

P33

SING_0

INTOO_1

20

10

10

E2

P34

SOT6_0
(SDA6_0)

FRCKO_0

21

11

11

El

P35

SCK6_0
(SCL6_0)

IC03_0

22

12

12

F4

P36

SCS60_0

INTO1_1

1C02_0

23

13

13

Gl

VCC

24

14

14

H1

VSS

25

15

F3

P37

GE_HBRESETX

INTO2_1

ICO1_0

15

P37

INTO2_1

ICO1_0

26

16

F2

P38

GE_HBINTX

INTO3_1

IC00_0

16

P38

INTO3_1

IC00_0
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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

27

17

F1

P39

ADTG_0

GE_HBRSTOX

DTTIOX_O

17

P39

ADTG_0

DTTIOX_O

28

18

G3

P3A

GE_HBWPX

18

P3A

29

PA4

GE_SDDQ23

30

PA5

GE_SDDQ22

31

PA6

GE_SDDQ21

32

PA7

GE_SDDQ20

33

19

G2

P7A

GE_HBRWDS

19

(N.C)

34

20

J1

P70

GE_SPCK

GE_HBCK

20

(N.C)

35

21

K1

P71

GE_SPDQO

GE_HBCSXO0

21

(N.C)

36

22

H2

P72

GE_SPDQ3

GE_HBDQO

INTOO_O

22

VCC

37

23

H3

P73

GE_SPCSX0

GE_HBDQ1

INTO1_0

23

(DNUO)

38

24

J2

P74

GE_SPDQ1

GE_HBDQ2

INTO2_0
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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

24

(DNU1)

39

25

J3

P75

GE_SPDQ2

GE_HBDQ3

INTO3_0

25

(N.C)

40

26

K2

P76

GE_HBDQ4

INTO4_0

26

(N.C)

41

27

K3

P77

GE_HBDQ5

INTO5_0

27

P77

INTO5_0

42

28

L2

P78

GE_HBDQ6

INTO6_0

28

P78

INT06_0

43

29

L3

P79

GE_HBDQ7

INTO7_0

29

P79

INTO7_0

44

30

30

L1

VCC

45

31

31

M1

VSS

46

32

32

M2

P20

NMIX

WKUPO

47

PBO

GE_SDDQ19

48

PB1

GE_SDDQ18

49

PB2

GE_SDDQ17

50

PB3

GE_SDDQ16
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ws CYPRESS

- EMBEDDED IN TOMORROW™

S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

51

33

33

M3

P21

12SMCLK1_0

MADO5_0

52

34

34

L4

P22

CROUT_0

SINO_0

INTO8_O

12SDO1_0

MADO4_0

53

35

35

M4

P23

SOT0_0
(SDAO_0)

TIOA6_1

I2SWS1 0

MADO3_0

54

36

36

K5

P24

SCKO0_0
(SCLO_0)

TIOB6_1

12SDI1_0

MADO02_0

55

37

37

L5

P25

12SCK1_0

MADO1_0

56

PB4

GE_SDDQ15

57

PB5

GE_SDDQ14

58

PB6

GE_SDDQ13

59

PB7

GE_SDDQ12

60

38

38

N2

C

61

39

39

N3

VSS

62

40

40

N4

VCC

63

41

41

M5

P26

RTCCO_1

SUBOUT_1

MADOO_0

64

42

42

NS5

P27

ADTG_1

CROUT 1

MRDY_0
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wos CYPRESS S6E2D3 Series
-_— EMBEDDED IN TOMORROW™
Pin No. ) Pin
LQFP176 LQFP120 LQFP120 FBGA161 Pin name circuit state
Ex-LQFP120 | (S6E2D35GJA) type type
P50
65 43 43 K7 WKUP1 D P
MCSXO0_0
P51
TIOBO_1
66 44 44 L7 E |
PNL_PWE
PNL_TSIG4
P52
67 45 45 K8 TIOB1 1 D |
PNL_DCLK
P53
TIOB2 1
68 46 46 L8 E |
PNL_DEN
PNL_TSIG2
P54
TIOB3_1
69 47 47 K9 E |
PNL_LE
PNL_TSIG3
P55
TIOB4_1
70 48 48 L9 E |
PNL_LH_SYNC
PNL_TSIGO
P56
TIOBS_1
71 49 49 L10 E |
PNL_FV_SYNC
PNL_TSIG1
PBS8
72 — - - L |
GE_SDDQ11
PB9
73 — - - L |
GE_SDDQ10
PBA
74 - - - L [
GE_SDDQ9
PBB
75 — - - L |
GE_SDDQ8
PBC
76 — - - L |
GE_SDDQ7
PBD
77 — - - L |
GE_SDDQ6
78 50 50 M8 INITX B C
P46
79 51 51 N7 P s
XO0A
P47
80 52 52 N9 Q T
X1A
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wes CYPRESS S6E2D3 Series
-_— EMBEDDED IN TOMORROW™
Pin No. o Pin
LQFP176 LQFP120 LQFP120 FBGA161 Pin name circuit | state
Ex-LQFP120 | (S6E2D35GJA) type | type
81 53 53 M9 VBAT - -
P48
82 54 54 L11 O U
VREGCTL
P49
83 55 55 L12 O U
VWAKEUP
PEO
84 56 56 M12 C E
MD1
85 57 57 M11 MDO J D
PE2
86 58 58 N11 A A
X0
PE3
87 59 59 N12 A B
X1
88 60 60 M13 VSS - -
89 61 61 L13 VCC - -
90 62 62 K13 AVCC - -
91 63 63 K12 AVSS - -
92 64 64 J13 AVRL - -
93 65 65 J12 AVRH - -
PCO
94 - - - L !
GE_SDDQ5
PC1
95 - - - L |
GE_SDDQ4
PC2
96 - - - L |
GE_SDDQ3
PC3
97 - — - L |
GE_SDDQ2
PC4
98 - - - L |
GE_SDDQ1
PC5
99 - - - L |
GE_SDDQO
P10
ANOO
SIN1_0
100 66 66 K11 TIOAO_O F M
INTO9_0
AINO_O
MADATAOO0_O
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ws CYPRESS

- EMBEDDED IN TOMORROW™

S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120

(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

101

67

67

J11

P11

ANO1

SOT1.0
(SDA1_0)

TIOBO_O

BINO_O

MADATAO01_0

102

68

68

H10

P12

ANO2

SCK1_0
(SCL1_0)

TIOAL_ O

ZINO_O

MADATA02_0

103

69

69

H11

P13

ANO3

SIN2_0

TIOB1_0

INT10_0

FRCKO_1

MADATAO03_0

104

70

70

H12

P14

ANO4

SOT2.0
(SDA2_0)

TIOA2_0

DTTIOX_1

MADATA04_0

105

71

71

H13

P15

ANO5

SCK2_0
(SCL2_0)

TIOB2_0

INT11_0

IC00_1

MADATAO05_0

106

72

72

G10

P16

ANO6

SIN3_0

TIOA3_0

INT12_0

IC01_1

MADATAO06_0
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- EMBEDDED IN TOMORROW™

S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120

(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

107

73

73

G11

P17

ANO7

SOT3.0
(SDA3_0)

TIOB3_0

Ico2_1

MADATAO07_0

108

74

74

G12

P18

ANO8

SCK3_0
(SCL3_0)

TIOA4 0

IC03_1

MADATAO08_0

109

75

75

G13

P19

ANO09

SIN5_0

TIOB4_0

INT13_0

AINO_2

RTO00_1
(PPG00_1)

MADATA09_0

110

76

76

F10

P1A

AN10

SOT5_0
(SDA5_0)

TIOA5_0

BINO_2

RTOO1_1
(PPG00_1)

MADATA10_0

111

7

7

F11

P1B

AN11

SCK5_0
(SCL5_0)

TIOB5_0

ZINO_2

RTO02_1
(PPG02_1)

MADATA11_0

112

PC6

GE_SDBA1l
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o CYPRESS

-

EMBEDDED IN TOMORROW™

S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

113

PC7

GE_SDBAO

K

114

PC8

GE_SDA11

115

PC9

GE_SDA10

116

78

78

F12

P1C

AN12

SCS60_1

TIOA6_0

INT14_0

RTO03_1
(PPG02_1)

MADATA12_0

117

79

79

F13

P1D

AN13

SIN6_1

TIOB6_0

INT15_0

RTO04_1
(PPGO4_1)

MADATA13 0

118

80

80

E10

P1E

AN14

SOT6_1
(SDA6_1)

TIOA7_0

RTO05_1
(PPG04_1)

MADATA14_0

119

81

81

El1

P1F

AN15

SCK6_1
(SCL6_1)

TIOB7_0

MADATA15_0
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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

120

82

82

E12

P90

AN16

SINO_1

INTO8_1

PNL_PD23

PNL_TSIG11

MCLKOUT_O

MNALE_0

TRACECLK

121

83

83

E13

Po1

AN17

SOTo_1
(SDA0_1)

PNL_PD22

PNL_TSIG10

MAD23_0

MNCLE_0

TRACEDO

122

84

84

D10

P92

AN18

SCKO_1
(SCLO_1)

PNL_PD21

PNL_TSIGO

MAD22_0

MNWEX_0

TRACED1

123

85

85

D11

P93

AN19

SIN1_1

INT09_1

PNL_PD20

PNL_TSIG8

MAD21_0

MNREX_0

TRACED2

124

86

86

D12

P94

AN20

SOT1 1
(SDA1_1)

PNL_PD19

PNL_TSIG7

MAD20_0

TRACEDS3
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wes CYPRESS S6E2D3 Series
-_— EMBEDDED IN TOMORROW™
Pin No. 1o Pin
LQFP176 LQFP120 LQFP120 FBGA161 Pin name circuit | state
Ex-LQFP120 | (S6E2D35GJA) type | type
P95
AN21
SCK1_1
125 87 87 D13 (SCL1_1) F L
PNL_PD18
PNL_TSIG6
MAD19_0
PCA
126 — — - K |
GE_SDA9
PCB
127 — — — K |
GE_SDAS
PCC
128 - — — K |
GE_SDA7
PCD
129 — — - K |
GE_SDA6
P96
AN22
130 88 88 C12 PNL_PD17 F L
PNL_TSIG5
MRASX_0
P97
AN23
131 89 89 C13 F L
PNL_PD16
MCASX_0
132 90 90 B13 VSS - -
133 91 91 Al2 VCC - -
PDO
134 - — — K |
GE_SDA5
PD1
135 - - - K |
GE_SDA4
PD2
136 — — — K |
GE_SDA3
PD3
137 - — — K |
GE_SDA2
PD4
138 - — — K |
GE_SDA1
P00
139 92 92 B12 E G
TRSTX
PO1
140 93 93 All TCK E G
SWCLK
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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

141

94

94

Ci1

P02

TDI

MAD24_0

142

95

95

B11

P03

TMS

SWDIO

143

96

96

B10

P04

TDO

SWO

144

PD5

GE_SDAO

145

PD6

GE_SDDQM3

146

PD7

GE_SDDQM2

147

PD8

GE_SDDQM1

148

PD9

GE_SDDQMO

149

97

97

C10

P05

INT10_1

PNL_PD15

MAD18_0

150

98

98

D9

P06

PNL_PD14

MAD17_0

151

99

99

C9

P07

SIN2_1

INT11_1

PNL_PD13

MAD16_0

152

100

100

B9

P08

soT2_1
(SDA2_1)

PNL_PD12

MAD15 0

153

101

101

A9

P09

SCK2_1
(SCL2_1)

PNL_PD11

MAD14 0
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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

154

102

102

C8

POA

SIN5_1

TIOA7_1

INT12_1

PNL_PD10

MAD13 0

155

103

103

B8

POB

SOT5 1
(SDA5_1)

TIOB7_1

PNL_PD9

MAD12_0

156

104

104

A8

POC

SCK5_1
(SCL5_1)

PNL_PD8

MAD11_0

157

105

105

Cc7

POD

PNL_PD7

MSDWEX_0

158

106

106

B7

POE

WKUP2

PNL_PD6

MCSX8_0

159

107

107

A7

VSS

160

108

108

Cé6

P68

SCK3 1
(SCL3_1)

PNL_PD5

MSDCLK_0

161

109

109

B6

P67

SoT3 1
(SDA3_1)

PNL_PD4

MSDCKE_0

162

110

110

A6

P66

SIN3_1

INT13_1

PNL_PD3

163

111

111

C5

P65

PNL_PD2

164

112

112

B5

P64

CTS4 0

PNL_PD1
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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

165

113

113

C4

P63

ADTG_3

RTS4 0

PNL_PDO

166

PDA

GE_SDWEX

167

PDB

GE_SDRASX

168

PDC

GE_SDCASX

169

PDD

GE_SDCSX

170

114

114

B4

P62

SCK4_ 0
(SCL4_0)

INT14 1

MDQM1_0

171

115

115

B3

P61

UHCONXO0

RTCCO_0

SUBOUT_O

SOT4.0
(SDA4_0)

MDQMO_0

172

116

116

B2

P60

WKUP3

SIN4_0

INT15_1

MALE_O

173

117

117

A4

VCC

174

118

118

A3

P80

UDMO

175

119

119

A2

P81

UDPO

176

120

120

Bl

VSS
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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

Al, A5, Al0,
A13, D5, D6,
D7, D8, E5,
E6, E7, ES,
E9, F5, F6,
F9, G4, G5,
G9, H4, H5,
H9, J4, J5,
J6, J7, J8,
J9, J10, K4,
K6, K10, L6,
M6, M7, M10,
N1, N6, N8,
N10, N13

VSS
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- EMBEDDED IN TOMORROW™

Signal Description

S6E2D3 Series

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

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

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

Pin No.
o e
e |7 |8 | ©
Module Pin Name Function Y =% |z Q- T
T L |ta<| o
g |93 |98 | 8
L <
ADTG_0 27 17 17 F1
ADTG_1 A/D converter external trigger input pin 64 42 42 NS
ADTG_2 12 8 8 E4
ADTG_3 165 113 113 C4
ANOO 100 66 66 K11
ANO1 101 67 67 J11
ANO2 102 68 68 H10
ANO3 103 69 69 H11
ANO4 104 70 70 H12
ANO5 105 71 71 H13
ANO6 106 72 72 G10
ANO7 107 73 73 G11
ANO8 108 74 74 G12
ANO09 109 75 75 G13
ADC AN10 110 76 76 F10
AN11 A/D converter analog input pin. 111 77 77 F11
AN12 ANxx describes ADC ch.xx. 116 78 78 F12
AN13 117 79 79 F13
AN14 118 80 80 E10
AN15 119 81 81 E11
AN16 120 82 82 E12
AN17 121 83 83 E13
AN18 122 84 84 D10
AN19 123 85 85 D11
AN20 124 86 86 D12
AN21 125 87 87 D13
AN22 130 88 88 C12
AN23 131 89 89 C13
TIOAO_O ) . 100 66 66 K11
Base Timer TI0A0_1 Base Timer ch.0 TIOA Pin 5 > > o3
0 I:ggg:? Base Timer ch.0 TIOB Pin 16061 iz Z JL171
TIOA1_0 ) . 102 68 68 H10
Base Timer TIOA1 1 Base Timer ch.1 TIOA Pin - 3 3 o2
1 1:821:(1) Base Timer ch.1 TIOB Pin 16073 22 22 T(g
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ws CYPRESS S6E2D3 Series
-_— EMBEDDED IN TOMORROW™
Pin No.
[=] =
e | &% |83 5
i i -— -0 - -
Module Pin Name Function by b by 8 z p>.
L LO |LN ()
(¢ [« B0 ouw m
- = % | 8 T
i 2
TIOA2_0 104 70 70 H12
= Base Ti h.2 TIOA Pi
Base Timer TIOA2_1 ase 1imere n 8 4 4 D3
2 TIOB2_0 105 71 71 H13
= Base Ti h.2 TIOB Pi
TIOB2_1 ase Timer ch.2 TIOB Pin 68 | 46 | 46 | L8
TIOA3 0 106 72 72 G10
= Base Timer ch.3 TIOA Pin
Base Timer TIOA3_1 ' ! 9 5 5 | D2
3 TIOB3_0 107 73 73 G11
= Base Ti h.3 TIOB Pi
TIOB3_1 ase fimerc n 69 47 47 | Ko
TIOA4 0 108 74 74 G12
= Base Timer ch.4 TIOA Pin
Base Timer TIOA4_1 I ! 10 6 6 D1
4 TIOB4_0 109 75 75 G13
= Base Ti h.4 TIOB Pi
TIOB4_1 ase limerc n 70 | 48 | 48 | L9
TIOA5_0 110 76 76 F10
= Base Ti h.5 TIOA Pi
Base Timer TIOA5 1 ase 1imere n 11 7 7 D4
S TIOB5_0 111 77 77 F11
= Base Ti h.5 TIOB Pi
TIOB5_1 ase Timer ch.5 TIOB Pin 71 49 | 49 | L0
TIOA6_0 116 78 78 F12
- Base Timer ch.6 TIOA Pin
Base Timer TIOA6_1 mer ! 53 | 35 | 35 | M4
6 TIOB6_0 117 79 79 F13
= Base Ti h.6 TIOB Pi
TIOB6_1 ase fimerc n 54 36 36 | Kb
TIOA7_O 118 80 80 E10
= Base Timer ch.7 TIOA Pin
Base Timer TIOA7_1 I ! 154 102 102 C8
7 TIOB7_0 119 81 81 E11
= B Ti h.7 TIOB Pi
TIOB7 1 ase fimerc " 155 | 103 | 103 | B8
SWCLK Serial wire debug interface clock input pin 140 93 93 A11
SWDIO Serial wire debug interface data input / output pin 142 95 95 B11
SWO Serial wire viewer output pin 143 96 96 B10
TCK JTAG test clock input pin 140 93 93 A11
TDI JTAG test data input pin 141 94 94 C11
TDO JTAG debug data output pin 143 96 96 B10
Debugger TMS JTAG test mode state output pin 142 95 95 B11
TRACECLK Trace CLK output pin of ETM 120 82 82 E12
TRACEDO 121 83 83 E13
TRACEDT Trace data output pin of ETM 122 84 84 D10
TRACED2 putp 123 | 85 | 85 | D11
TRACED3 124 86 86 D12
TRSTX JTAG test reset Input pin 139 92 92 B12
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- EMBEDDED IN TOMORROW™
Pin No.
[=] =
e |85 |88 | @
Module Pin Name Function = = a T z b
5 |83 827 8
- = % | 8 T
1 L
MADOO_0 63 41 41 M5
MADO1_0 55 37 37 L5
MADO02_0 54 36 36 K5
MADO3_0 53 35 35 M4
MADO04_0 52 34 34 L4
MADO5_0 51 33 33 M3
MADO06_0 10 6 6 D1
MADO7_0 9 5 5 D2
MADO08_0 8 4 4 D3
MADO09_0 7 3 3 C2
MAD10_0 6 2 2 C3
MAD11_0 156 104 104 A8
MAD12_0 External bus interface address bus 155 103 103 B8
MAD13_0 154 102 102 Cc8
MAD14_0 153 101 101 A9
MAD15_0 152 100 100 B9
MAD16_0 151 99 99 C9
MAD17_0 150 98 98 D9
MAD18_0 149 97 97 C10
MAD19_0 125 87 87 D13
MAD20_0 124 86 86 D12
xemal MAD21_0 123 | 85 | 85 | DM
MAD22_0 122 84 84 D10
MAD23_0 121 83 83 E13
MAD24_0 141 94 94 C11
MCSX0_0 External bus interface chip select output pin 65 43 43 K7
MCSX8_0 158 106 106 B7
MADATAOQ00_O 100 66 66 K11
MADATAO01_0 101 67 67 J11
MADATA02_0 102 68 68 H10
MADATA03_0 103 69 69 H11
MADATA04_0 104 70 70 H12
MADATAQ05_0 105 71 71 H13
MADATA06_0 106 72 72 G10
m232¥28;:8 External bus interface data bus 18; ;Z ;2 g:;
MADATAQ09_0 109 75 75 G13
MADATA10_0 110 76 76 F10
MADATA11_0 111 77 77 F11
MADATA12_0 116 78 78 F12
MADATA13_0 117 79 79 F13
MADATA14_0 118 80 80 E10
MADATA15_0 119 81 81 E11
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wes CYPRESS S6E2D3 Series
-_— EMBEDDED IN TOMORROW™
Pin No.
[=] =
e |85 |88 | @
i i - -0 - -
Module Pin Name Function by e |8 8 — p>.
T LO [La<| o
(e} o< |gu m
- = % | 8 T
1 L
MDQMO_0 171 115 115 B3
MD8M1:O External bus interface byte mask signal output pin 170 4 a4 B4
MALE_0 External bus int_erface Addre§s Latch 172 116 116 B2
enable output signal for multiplex
MRDY_0 External bus interface external RDY input signal 64 42 42 N5
MCLKOUT_O0 | External bus interface external clock output pin 120 82 82 E12
External bus interface ALE signal to
MNALE_O | control NAND Flash output pin 120 | 82 82 | E12
External bus interface CLE signal to
MNCLE_O | “ontrol NAND Flash output pin 121 1 83 83 | E13
External bus interface read enable signal to control
Exéirs”a' MNREX_O | NAND Flash output pin 123 | 85 8 | DM
External bus interface write enable signal to control
MNWEX_0 NAND Flash output pin 122 84 84 D10
External bus interface read enable
MOEX_0 signal for SRAM 12 8 8 E4
External bus interface write enable
MWEX_0 signal for SRAM 1 7 7 D4
MSDCLK_0 SDRAM interface SDRAM clock output pin 160 108 108 C6
MSDCKE_O SDRAM interface SDRAM clock enable pin 161 109 109 B6
MRASX_0 SDRAM interface SDRAM row active strobe pin 130 88 88 C12
MCASX_0 SDRAM interface SDRAM column active strobe pin | 131 89 89 C13
MSDWEX_0 SDRAM interface SDRAM write enable pin 157 105 105 Cc7
INT00_0 External interrupt request 00 input pin 36 22 . H2
INT0O_1 ptreq putp 19 9 9 E3
INTO1_0 External interrupt request 01 input pin 37 23 . H3
INTO1_1 ptreq putp 22 12 12 F4
INT02_0 . . . 38 24 - J2
INTO2_ 1 External interrupt request 02 input pin 25 15 15 F3
INTO03_O External interrupt request 03 input pin 39 25 . J3
INTO3_1 ptreq putp 26 16 16 F2
INT04_0 External interrupt request 04 input pin 40 26 . K2
External INTO4_1 prred putp 6 2 2 | o3
Interrupt INTO5_0 41 27 27 K3
P INT05:1 External interrupt request 05 input pin - 3 3 C2
INTO6_0 External interrupt request 06 input pin 42 28 28 L2
INT06_1 ptreq putp 8 4 4 D3
INTO7_0 . . . 43 29 29 L3
INTO7 1 External interrupt request 07 input pin 9 5 5 D2
INTO8_0 52 34 34 L4
INT08:1 External interrupt request 08 input pin 120 2 2 E12
INTO9_0 External interrupt request 09 input pin 100 66 66 K11
INT09_1 ptreq putp 123 | 65 85 | D11
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INT10_0 External interrupt request 10 input pin 103 69 69 R
INT10_1 149 97 97 C10
:EIE:? External interrupt request 11 input pin 12? ;; ;; I_g;
:EIE:? External interrupt request 12 input pin 122 17022 17022 %180
E‘);;?ESS![ INT13_0 External interrupt request 13 input pin 109 75 LE G13
INT13_1 162 110 110 A6
:Egj:? External interrupt request 14 input pin :;g 17:1 17152 ';142
:EE::? External interrupt request 15 input pin :;Z 17196 171% ':3123
NMIX Non-Maskable Interrupt input pin 46 32 32 M2
P00 139 92 92 B12
PO1 140 93 93 A11
P02 141 94 94 Cc11
P03 142 95 95 B11
P04 143 96 96 B10
P05 149 97 97 C10
P06 150 98 98 D9
P07 General-purpose 1/O port 0 151 99 99 C9
P08 152 100 100 B9
P09 153 101 101 A9
POA 154 102 102 C8
POB 155 103 103 B8
POC 156 104 104 A8
POD 157 105 105 C7
POE 158 106 106 B7
GPIO P10 100 66 66 K11
P11 101 67 67 J11
P12 102 68 68 H10
P13 103 69 69 H11
P14 104 70 70 H12
P15 105 71 71 H13
P16 106 72 72 G10
Eg General-purpose /O port 1 18; ;2 ;2 g:;
P19 109 75 75 G13
P1A 110 76 76 F10
P1B 111 77 77 F11
P1C 116 78 78 F12
P1D 117 79 79 F13
P1E 118 80 80 E10
P1F 119 81 81 E11
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P20 46 32 32 M2
P21 51 33 33 M3
P22 52 34 34 L4
Egj General-purpose I/O port 2 :z :2 22 I\élg
P25 55 37 37 L5
P26 63 41 41 M5
P27 64 42 42 N5
P33 19 9 9 E3
P34 20 10 10 E2
P35 21 11 11 E1
P36 22 12 12 F4
P37 25 15 15 F3
P38 26 16 16 F2
P39 General-purpose 1/O port 3 27 17 17 F1
P3A 28 18 18 G3
P3B 6 2 2 C3
P3C 7 3 3 C2
P3D 8 4 4 D3
P3E 9 5 5 D2
GPIO P3F 10 6 6 D1
P46 79 51 51 N7
E:g General-purpose I/O port 4 22 gi gi Fﬁ
P49 83 55 55 L12
P50 65 43 43 K7
P51 66 44 44 L7
P52 67 45 45 K8
P53 General-purpose I/O port 5 68 46 46 L8
P54 69 47 47 K9
P55 70 48 48 L9
P56 71 49 49 L10
P60 172 116 116 B2
P61 171 115 115 B3
P62 170 114 114 B4
P63 165 113 113 C4
P64 General-purpose |/O port 6 164 112 112 B5
P65 163 111 111 C5
P66 162 110 110 A6
P67 161 109 109 B6
P68 160 108 108 C6
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P70 34 20 — J1
P71 35 21 — K1
P72 36 22 — H2
P73 37 23 — H3
P74 38 24 — J2
P75 39 25 — J3
P76 General-purpose I/O port 7 40 26 - K2
P77 41 27 27 K3
P78 42 28 28 L2
P79 43 29 29 L3
P7A 33 19 — G2
P7B 12 8 8 E4
pP7C 11 7 7 D4
E:? General-purpose /O port 8 1;2 11: 11: 22
P90 120 82 82 E12
P91 121 83 83 E13
P92 122 84 84 D10
GPIO E:Z General-purpose I/O port 9 152 :2 :2 B:;
P95 125 87 87 D13
P96 130 88 88 C12
P97 131 89 89 C13
PAO 2 — — —
PA1 3 — — —
PA2 4 — — —
PA3 5 — — —
PA4 29 — — —
PA5 30 — — —
Eﬁs General-purpose 1/0 port A 2; : : :
PA8 13 — — —
PA9 14 — — —
PAA 15 — — —
PAB 16 — — —
PAC 17 — — —
PAD 18 — — —
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PBO 47 — — —
PB1 48 — — —
PB2 49 — — —
PB3 50 — — _
PB4 56 — — _
PB5 57 — — —
izg General-purpose /O port B gg : : :
PB8 72 — — _
PB9 73 — — _
PBA 74 — — _
PBB 75 — — —
PBC 76 — — —
PBD 77 — — —
PCO 94 — — —
PC1 95 — — _
PC2 96 — — —
PC3 97 — — —
PC4 98 — — —
PC5 99 — — —
GPIO Egs General-purpose 1/O port C Ei : : :
PC8 114 — — —
PC9 115 — — —
PCA 126 — — —
PCB 127 — — —
PCC 128 — — —
PCD 129 — — —
PDO 134 — — —
PD1 135 — — —
PD2 136 — — —
PD3 137 — — —
PD4 138 — — -
PD5 144 — — —
EB? General-purpose I/O port D 1:2 : : :
PD8 147 — — —
PD9 148 — — —
PDA 166 — — —
PDB 167 — — —
PDC 168 — — —
PDD 169 — — —
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PEO 84 56 56 M12
GPIO PE2 General-purpose /O port E 86 58 58 N11
PE3 87 59 59 N12
IN 2 4 4 L4
:INg_? Multi-function serial interface ch.0 input pin 1520 22 22 =12
SOTO0_0 Multi-function serial interface ch.0 output pin 53 35 35 M4
Multi- (SDAO0_0) This pin operates as SOTO0 when it is used in a
functi il SOTO_1 UART/CSIO/LIN (operation modes 0 to 3) and as
unc 'Og seria (SDAO0_1) SDAO when it is used in an I2C (operation mode 4). | 121 83 83 E13
SCKO0_0 Multi-function serial interface ch.0 clock 1/O pin. 54 36 36 K5
(SCLO_0) This pin operates as SCKO when it is used in a
SCKO 1 CSIO (operation mode 2) and as SCLO when it is
(SCLO_1) used in an I2C (operation mode 4) 122 84 84 D10
SIN1_0 100 66 66 K11
SIN1:1 Multi-function serial interface ch.1 input pin 23 35 35 D11
SOT1_0 Multi-function serial interface ch.1 output pin 101 67 67 J1
Mult (SDA1_0) This pin operates as SOT1 when it is used in a
. . SOT1 1 operation modes 0 to 3) and as
funct ut- | UART/CSIO/LIN i des 0 to 3) and
unc 'Oq seria (SDA1:1) SDA1 when it is used in an I1°C (operation mode 4). 124 86 86 D12
SCK1_0 Multi-function serial interface ch.1 clock I/O pin. 102 68 68 H10
(SCL1_0) This pin operates as SCK1 when it is used in a
SCK1 1 CSIO (operation mode 2) and as SCL1 when it is
SCL1 1 used in an operation mode 4).
(SCL1 ) din an 12C de 4 125 | 87 | 87 | D13
SIN2 0 103 69 69 H11
SIN2_1 Multi-function serial interface ch.2 input pin 151 99 99 Co
SOT2_0 Multi-function serial interface ch.2 output pin 104 70 70 H12
Multi (SDA2_0) This pin operates as SOT2 when it is used in a
funct uiti- | SOT2 1 UART/CSIO/LIN (operation mode 0 to 3) and as
unc |or; seria (SDA2_1) SDA2 when it is used in an I2C (operation mode 4). | 192 100 100 B9
SCK2_0 Multi-function serial interface ch.2 clock I/O Pin. 105 71 71 H13
(SCL2_0) This pin operates as SCK2 when it is used in a
SCK2 1 CSIO (operation mode 2) and as SCL2 when it is
SCL2 1 used in an I2C (operation mode 4). 153 101 101 A9
( _1)
SIN3 0 106 72 72 G10
SIN3:1 Multi-function serial interface ch.3 input pin 62 0 0 6
SOT3_0 Multi-function serial interface ch.3 output pin. 107 73 73 G11
Mutt (SDA3_0) This pin operates as SOT3 when it is used in a
functi Uit | SOT3 1 UART/CSIO/LIN (operation modes 0 to 3) and as
unc 'Og seria (SDA3:1) SDA3 when it is used in an I1°C (operation mode 4). 161 109 109 B6
SCK3_0 Multi-function serial interface ch.3 clock /O pin. 108 74 74 G12
(SCL3_0) This pin operates as SCK3 when it is used in a
SCK3 1 CSIO (operation mode 2) and as SCL3 when it is

(SCL3_1) used in an I2C (operation mode 4). 160 108 108 cé
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SIN4_0 Multi-function serial interface ch.4 input pin 172 116 116 B2
Multi-function serial interface ch.4 output pin.
SOT4_0 This pin operates as SOT4 when it is used in a 171 115 115 B3
(SDA4_0) UART/CSIO/LIN (operation modes 0 to 3) and as
Multi- SDA4 when it is used in an I1°C (operation mode 4).
function serial Multi-function serial interface ch.4 clock 1/O pin.
4 SCK4_0 This pin operates as SCK4 when it is used in a 170 114 114 B4
(SCL4_0) CSIO (operation mode 2) and as SCL4 when it is
used in an I2C (operation mode 4).
CTS4 0 Multi-function serial interface ch.4 CTS input pin 164 112 112 B5
RTS4 0 Multi-function serial interface ch.4 RTS output pin 165 113 113 C4
SIN5_0 109 75 75 G13
SIN5:1 Multi-function serial interface ch.5 input pin 152 102 102 C8
SOT5_0 Multi-function serial interface ch.5 output pin. 110 76 76 F10
Mult (SDAS5_0) This pin operates as SOT5 when it is used in a
funct uit- | SOT5 1 UART/CSIOJ/LIN (operation modes 0 to 3) and as
unc |or; seria (SDA5:1) SDAS5 when it is used in an I1°C (operation mode 4). 155 103 103 B8
SCK5_0 Multi-function serial interface ch.5 clock 1/O pin. 111 77 77 F11
(SCL5_0) This pin operates as SCK5 when it is used in a
SCK5 1 CSIO (operation mode 2) and as SCL5 when it is
(SCL5_1) used in an I2C (operation mode 4). 156 104 104 A8
SIN6_0 19 9 9 E3
= Multi-functi ial interf h.6 input pi
SING_1 ulti-function serial interface ch.6 input pin 17 =9 =9 £13
SOT6_0 Multi-function serial interface ch.6 output pin.
o ) . 20 10 10 E2
(SDA6_0) This pin operates as SOT6 when it is used in a
_ SOT6 1 UART/CSIOI/LIN (operation modes 0 to 3) and as
Multi- (SDA6_1) SDA6 when it is used in an I2C (operation mode 4). | 118 80 80 E10
function serial —
6 SCK6_0 Multi-function serial interface ch.6 clock 1/0 pin. 21 1 1 E1
(SCL6_0) This pin operates as SCK6 when it is used in a
SCK6_1 CSIO (operation mode 2) and as SCL6 when it is
(SCL6_1) used in an I2C (operation mode 4). 119 81 81 EN
SCS60_0 Multi-function serial interface ch.6 chip select 0 22 12 12 F4
SCS60_1 input/output pin 116 78 78 F12
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SIN7_0 Multi-function serial interface ch.7 input pin 8 4 4 D3
Multi-function serial interface ch.7 output pin.
SOT7_0 This pin operates as SOT7 when it is used in a 9 5 5 D2
(SDA7_0) UART/CSIO/LIN (operation modes 0 to 3) and as
SDA7 when it is used in an I1°C (operation mode 4).
Multi-
function serial Multi-function serial interface ch.7
7 SCK7_0 | Sk VO pin. 7 when it . 1 o1
(SCL7 0) is pin opergtes as SCK7 when it is used in a 0 6 6
- CSIO (operation mode 2) and as SCL7 when it is
used in an I2C (operation mode 4).
SCS70 0 Multl—functlon .serlal interface ch.7 chip select 0 7 3 3 co
input/output pin
DTTIOX_O Input signal controlling wave form generator 27 17 17 F1
DTTIOX_1 outputs RTO00 to RTOO05 of Multi-function timer 0. 104 70 70 H12
FRCKO_O 20 10 10 E2
FRCKO:1 16-bit free-run timer ch.0 external clock input pin 103 59 59 Y
IC00_0 26 16 16 F2
1C00_1 105 71 71 H13
IC01_0 - _ _ 25 15 15 F3
|CO1_1 16-b|t Inpu_t Capture Input pin of 106 72 72 G10
Multi-function timer 0.
1C02_0 ICxx describes channel number. 22 12 12 F4
1C02_1 107 73 73 G11
IC03_0 21 11 11 E1
IC03_1 108 74 74 G12
, , RTO00_0 Wave form generator output pin of Multi-function
Mult-function | (PPG000) | timer 0. S I I
imer RTO00 1 This pin operates as PPG00 when it is used in
(ppG00:1) PPGO output modes. 109 75 75 G13
RTO01_0 Wave form generator output pin of Multi-function 7 3 3 co
(PPG00_0) timer 0.
RTO01 1 This pin operates as PPGO00 when it is used in
(PPG00:1) PPGO output modes. 110 76 76 F10
RTO02_0 Wave form generator output pin of Multi-function 8 4 4 D3
(PPG02_0) timer 0.
RTO02 1 This pin operates as PPG02 when it is used in
(ppG02:1) PPGO output modes. 111 ” ” F11
RTO03_0 Wave form generator output pin of Multi-function 9 5 5 D2
(PPG02_0) timer 0.
RTO03 1 This pin operates as PPG02 when it is used in
(PPG02_1) PPGO output modes. 116 8 8 F12
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RTO04_0 Wave form generator output pin of Multi-function
- 10 6 6 D1
(PPG04_0) timer 0.
RTO04 1 This pin operates as PPG04 when it is used in
Multi-function (PPG04_1) | PPGO output modes. A A A
Timer 0 RTO05_0 Wave form [ i-functi
_ generator output pin of Multi-function 1 7 7 D4
(PPG04_0) timer 0.
RTO05 1 This pin operates as PPG04 when it is used in
(PPGO4_1) PPGO output modes. 18 80 80 E10
AINO_O 100 66 66 K11
AINO_1 QPRC ch.0 AIN input pin 6 2 2 C3
AINO_2 109 75 75 G13
Quadrature
Position/ BINO_O 101 67 67 J11
Revolution BINO_1 QPRC ch.0 BIN input pin 7 3 3 C2
Counter BINO_2 110 76 76 F10
0 ZINO_O 102 68 68 H10
ZINO_1 QPRC ch.0 ZIN input pin 8 4 4 D3
ZINO_2 111 77 77 F11
RTCCO_0 0.5 q | tout bin of Real.ti ock 171 115 115 B3
.5 seconds pulse o n of Real-time cloc
Real-time RTCCO_1 puise oulput bl ! 63 | 41 41 | ™5
clock SUBOUT_0 _ 171 115 115 B3
Sub clock output pin
SUBOUT_1 63 41 41 M5
UDMO USB ch.0 device/host D — pin 174 118 118 A3
USBO UDPO USB ch.0 device/host D + pin 175 119 119 A2
UHCONXO USB ch.0 external pull-up control pin 171 115 115 B3
WKUPO Deep standby mode return signal input pin 0 46 32 32 M2
C'-C)On";fr’;"";gn WKUP1 Deep standby mode return signal input pin 1 65 43 43 K7
Modg WKUP2 Deep standby mode return signal input pin 2 158 106 106 B7
WKUP3 Deep standby mode return signal input pin 3 172 116 116 B2
VBAT VREGCTL On-board regulator control pin 82 54 54 L11
VWAKEUP The return signal input pin from a hibernation state 83 55 55 L12
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12SMCLKO_0 I2S ch.0 external clock pin 6 2 2 C3
12SDO0_0 I2S ch.0 serial transition data output pin 7 3 3 C2
12S 0 12SWS0 0 I2S ch.0 frame synchronization signal pin 8 4 4 D3
12SDI0_0 I2S ch.0 serial received data input pin 9 5 5 D2
12SCKO0_0 I2S ch.0 bit clock pin 10 6 6 D1
I2SMCLK1_0 I2S ch.1 external clock pin 51 33 33 M3
12SD0O1_0 I2S ch.1 serial transition data output pin 52 34 34 L4
12S 1 12SWS1_0 I2S ch.1 frame synchronization signal pin 53 35 35 M4
12SDI1_0 I2S ch.1 serial received data input pin 54 36 36 K5
I2SCK1_0 12S ch.1 bit clock pin 55 37 37 L5
GE_SPCK SPI clock output pin 34 20 - J1
GE_SPDQO 35 21 - K1
y Sgc ] GE_SPDQT | o . 38 | 24 - J2
gua-d pSeF(?l GE_SPDQ2 ata input / output pin 39 >5 - 13
GE_SPDQ3 36 22 - H2
GE_SPCSX0 | SPI chip select output pin 37 23 - H3
GE_HBCK HBI clock output pin 34 20 - J1
GE_HBDQO 36 22 - H2
GE_HBDQ1 37 23 - H3
GE_HBDQ2 38 24 - J2
25:32382 HBI data input / output pin 22 22 - :2
GE_HBDQ5 41 27 - K3
GDC GE_HBDQ6 42 28 - L2
HyperBus I/F GE_HBDQ7 43 29 - L3
GE_HBCSX0 HBI chip select output pin 35 21 - K1
GE_HBCSX1 12 8 - E4
GE_HBRWDS | HBI RWDS input / output pin 33 19 - G2
GE_HBRESETX | HBI hardware reset output pin 25 15 - F3
GE_HBINTX HBI interrupt input pin 26 16 - F2
GE_HBRSTOX | HBI reset input pin 27 17 - F1
GE_HBWPX HBI write protect output pin 28 18 - G3
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PNL_DCLK GDC clock output pin 67 45 45 K8
PNL_DEN GDC data enable output pin  (blanking signal) 68 46 46 L8
PNL_PWE GDC power enable control output pin 66 44 44 L7
PNL_LE GDC line end output pin 69 47 47 K9
PNL_LH_SYNC | GDC horizontal synchronization output pin 70 48 48 L9
PNL_FV_SYNC | GDC vertical synchronization output pin 71 49 49 L10
PNL_PDO 165 113 113 C4
PNL_PD1 164 112 112 B5
PNL_PD2 163 111 111 C5
PNL_PD3 162 110 110 AB
PNL_PD4 161 109 109 B6
PNL_PD5 160 108 108 C6
PNL_PD6 158 106 106 B7
PNL_PD7 157 105 105 Cc7
PNL_PD8 156 104 104 A8
PNL_PD9 155 103 103 B8
PNL_PD10 154 102 102 C8
PNL_PD11 . 153 101 101 A9
PNL_PD12 GDC panel data output pin 152 100 100 B9
PNL_PD13 151 99 99 C9
GDC PNL_PD14 150 98 98 D9
Panel PNL_PD15 149 97 97 C10
PNL_PD16 131 89 89 C13
PNL_PD17 130 88 88 C12
PNL_PD18 125 87 87 D13
PNL_PD19 124 86 86 D12
PNL_PD20 123 85 85 D11
PNL_PD21 122 84 84 D10
PNL_PD22 121 83 83 E13
PNL_PD23 120 82 82 E12
PNL_TSIGO 70 48 48 L9
PNL_TSIG1 71 49 49 L10
PNL_TSIG2 68 46 46 L8
PNL_TSIG3 GDC timing generator for panel control 69 47 47 K9
PNL_TSIG4 ' ' o 66 44 44 L7
T TS A bt il I 0 B M
PNL_TSIG6 column and row drivers of most panel types. 125 87 87 D13
PNL_TSIG7 For more information, refer to Peripheral Manual 124 86 86 D12
PNL_TSIG8 | (GDC Core part). 123 85 85 D11
PNL_TSIG9 122 84 84 D10
PNL_TSIG10 121 83 83 E13
PNL_TSIG11 120 82 82 E12
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GE_SDAO 144 - -
GE_SDA1 138 - - -
GE_SDA2 137 - - -
GE_SDA3 136 - - -
GE_SDA4 135 - - -
gE:2822 SDRAM-IF address output pin 123 : : :
GE_SDA7 128 - - -
GE_SDA8 127 - - -
GE_SDA9 126 - - -
GE_SDA10 115 - - -
GE_SDA11 114 - - -
GE_SDBAO SDRAM-IF bank address output pin 113 - - -
GE_SDBA1 112 - - -
GE_SDCASX | SDRAM-IF column active output pin 168 - - -
GE_SDRASX | SDRAM-IF row active output pin 167 - - -
GE_SDWEX SDRAM-IF write enable output pin 166 - - -
GE_SDCKE SDRAM-IF clock enable output pin 2 - - -
GE_SDCLK SDRAM-IF clock output pin 3 - - -
GE_SDCSX SDRAM-IF chip select output pin 169 - - -
cDC GE_SDDQO 99 - - -
SDRAM-IE GE_SDDQ1 98 - - -
(176 pin only) GE_SDDQ2 97 - - -
GE_SDDQ3 96 - - -
GE_SDDQ4 95 - - -
GE_SDDQ5 94 - - -
GE_SDDQ6 77 - - -
GE_SDDQ7 76 - - -
GE_SDDQ8 75 - - -
GE_SDDQ9 74 - - -
GE_SDDQ10 73 - - -
gg:ggggg SDRAM-IF data input / output pin ;; : : :
GE_SDDQ13 58 - - -
GE_SDDQ14 57 - - -
GE_SDDQ15 56 - - -
GE_SDDQ16 50 - - -
GE_SDDQ17 49 - - -
GE_SDDQ18 48 - - -
GE_SDDQ19 47 - - -
GE_SDDQ20 32 - - -
GE_SDDQ21 31 - - -
GE_SDDQ22 30 - - -
GE_SDDQ23 29 - - -
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GE_SDDQ24 18 - -
GE_SDDQ25 17 - - -
GE_SDDQ26 16 - - -
gg:zgggg SDRAM-IF data input / output pin 12
Sng_IF GE_SDDQ29 13 - - -
(176 pin only) GE_SDDQ30 5 - - -
GE_SDDQ31 4 - - -
GE_SDDQMO0 148 - - -
gi:zgggm; SDRAM-IF input / output mask pin 12;
GE_SDDQM3 145 - - -
Reset INITX | Rreset is vaid when INITX = L 78 | 50 | S0 | w8
Mode 1 pin.
MD1 During serial programming to Flash memory, MD1 84 56 56 M12
= L must be input.
Mode Mode 0 pin.
D0 | D e o b0 | 8 | 57 | 7 | wn
= H must be input.
1 1 1 C1
23 13 13 G1
44 30 30 L1
Power VCC Power supply Pin 62 40 40 N4
89 61 61 L13
133 91 91 A12
173 117 117 Ad
24 14 14 H1
45 31 31 M1
61 39 39 N3
GND VSS GND Pin 88 60 60 M13
132 90 90 B13
159 107 107 A7
176 120 120 Bl
X0 Main clock (oscillation) input pin 86 58 58 N11
X0A Sub clock (oscillation) input pin 79 51 51 N7
Clock X1 Main clock (oscillation) 1/O pin 87 59 59 N12
X1A Sub clock (oscillation) 1/0O pin 80 52 52 N9
CROUT.0 Built-in High-speed CR-osc clock output port 52 34 34 L4
CROUT_1 64 42 42 N5
AVCC A/D converter analog power supply pin 90 62 62 K13
'gg%\llcé? AVRL A/D converter analog reference voltage input pin 92 64 64 J13
AVRH A/D converter analog reference voltage input pin 93 65 65 J12

Document Number: 002-03984 Rev. *C Page 45 of 182



A

wes CYPRESS S6E2D3 Series
-_— EMBEDDED IN TOMORROW™
Pin No.
o e
2 | & |]B | &
i i - -0 - -
Module Pin Name Function by e |8 8 — p>.
T LO [La<| o
o o< |gu m
| = % - T
w Q
VBAT VBAT power supply pin.
Power VBAT Backup power supply (battery etc.) and system 81 53 53 M9
power supply.
Agﬁl'gg AVSS A/D converter GND pin 91 63 63 | K12
C Pin C Power supply stabilization capacity pin 60 38 38 N2

Note:

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

controller.
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5. 1/0 Circuit Type

Type Circuit Remarks
Pull-up
resistor
P-ch }7 P-ch }7 Digital output
X1
N-ch }7 Digital output
R
It is possible to select the main
oscillation / GPIO function
Pull-up resistor control
% Digital input When the main oscillation
is selected.
L Standby mode control + Oscillation feedback resistor
) : Approximately 1 MQ
Foodback 7 Clock input - With Standby mode control
A resistor
When the GPIO is selected.
o + CMOS level output.
Lo<} Standby mode control . CMOS level hys.tere5|s input
+ With pull-up resistor control
7 Digital input + With standby mode control
+ Pull-up resistor
Pull-up Standby mode control * Approximately 80 kQ
. . IOH: -2 mA, IOL: 2 mA
resistor
R
P-ch }7 P-ch }7 Digital output
X0
N-ch }7 Digital output
Pull-up resistor control
+ CMOS level hysteresis input
B + Pull-up resistor
Pull-up resistor : Approximately 80 kQ
@0 >0 Digital input
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Type Circuit Remarks
% DO Digital input
c + Open drain output
| + CMOS level hysteresis input

Digital output

P-ch F P-ch Digital output - CMOS level output
+ CMOS level hysteresis input
? 3 3 = With pull-up resistor control
+ With standby mode control
D N-ch N * Pull-up resistor
R Digital output : Approximately 80 kQ
- IOH= -4 mA, IOL= 4 mA
* When this pin is used as an I2C pin,
the digital output P-ch transistor is always off.
Pull-up resistor control
% Digital input
Standby mode control
* CMOS level output
P-ch }—— P-ch -
Digital output - CMOS level hysteresis input
= With pull-up resistor control
* d - With standby mode control
E + Pull-up resistor
N-ch - : Approximately 80 kQ
Digital output
R *lon=-2mA, lo.=2 mA
- When this pin is used as an IC pin,
the digital output P-ch transistor is always
. off.
Pull-up resistor control
% Digital input

Standby mode control
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S6E2D3 Series

Type Circuit Remarks
P-ch }» P-ch }f Digital output
+ CMOS level output
PN - CMOS level hysteresis input
+ With input control
- Analog input
N-ch }f Digital output . .
= With pull-up resistor control
F + With standby mode control
* Pull-up resistor
) : Approximately 80 kQ
R ————— Pull-up resistor control o= -2 MA, loL= 2 mA
' Digital input * When this pin is used as an IC pin,
the digital output P-ch transistor is always
L Standby mode control off
Analog input
l Input control
- CMOS level output
P-ch }» P-ch }»
¢ ¢ Digital output - CMOS level hysteresis input
= With pull-up resistor control
® L4 + With standby mode control
G + Pull-up resistor
N-ch Dicital outout : Approximately 80 kQ
R gttt outpu *low=-8 MA, lo.= 8 MA
* When this pin is used as an I2C pin,
the digital output P-ch transistor is always
. off.
Pull-up resistor control
% Digital input
Standby mode control
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S6E2D3 Series

Type Circuit Remarks
\ o
? z GPIO Digital output
» 5 —— GPIO Digital input/output direction
)‘ [ GPIO Digital input
40@.7 GPIO Digital input circuit control
,_ﬁ UDP output It is .poss,|ble to select the USB 1/0 / GPIO
UDP/Pxx function.
D ’@ USB Full-speed/Low-speed control
F—t— )
1 UDP input When the USB 1/0 is selected.
* Full-speed, Low-speed control
Differential >
H ‘,_J > [ Differential input
UDM/PxX USB/GPIO select When the GPIO is selected.
Dﬁ’—{ Vs - CMOS level output
, > ™ UDM input .
* CMOS level hysteresis input
’—ﬁ UDM output - With standby mode control
d o i “ lon=~-20.5 mA, lo, = 18.5 mA
[ USB Digital input/output direction
) % | GPIO Digital output
‘J @— GPIO Digital input/output direction
e j 0 z [ GPIO Digital input
GPIO Digital input circuit control
P-ch }» P.ch }» N - CMOS level output
Digital output o
+ CMOS level hysteresis input
. + 5V tolerant
= With pull-up resistor control
| + With standby mode control
N-ch Digital output * Pull-up resistor
R : Approximately 80 kQ
- IOH =-2 mA, IOL =2mA
+ Available to control of PZR registers.
Pull-up resistor control
% Digital input
Standby mode control
J A\ @0 >° Mode input - CMOS level hysteresis input
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Type Circuit Remarks
P-ch }F Digital output
+ CMOS level output
+ CMOS level hysteresis input
- = With pull-up resistor control
K + With standby mode control
N-ch Dlgltal output - Pull-up resistor
R : Approximately 33 kQ
- IOH =-11 mA, |o|_ =11 mA
L———— Pull-up resistor control
% Digital input
Standby mode control
——
P-ch |— p-cEI |— Digital output
+ CMOS level output
- CMOS level hysteresis input
- TTL level hysteresis input
N(EH Digital output :SDRAM-IF Data Input only
L § R = With pull-up resistor control
+ With standby mode control
7-7 + Pull-up resistor
Pull-up resistor : Approximately 33 kQ
control “lon = -1 MA, lo = 11 mA
_@% Digital input
(TTL)
,_@:% Digital input
S (CMOS)
Standby mode
control
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Type Circuit Remarks
pch || Pull-up resistor * CMOS level output
! control + CMOS level hysteresis input
p-cn | |— Digital output . 5V tolerant
+ With pull-up resistor control
¢  { - With standby mode control
N + Pull-up resistor
N-ch N-ch }7 Digital output : Approximately 80 kQ
s lon= -3 mA, loL= 3 mA (GP|O)
* loL = 20 mA (Fast Mode Plus)
+ Available to control of PZR registers.
Fast mode = When this pin is used as an IC pin,
R control the digital output P-ch transistor is always off
. Digital input
Standby mode
control
- CMOS level output
b | Pull-up resistor - CMOS level hysteresis input
-ch |
control
L. + 5V tolerant
P-ch li Digital output ) .
+ With pull-up resistor control
* Pull-up resistor
o - : Approximately 80 kQ
- IOH= -2 mA, |o|_= 2 mA
N-ch l— Digital output + Available to control of PZR registers.
- Please refer to the "VBAT domain" setting
of the lO in the “Peripheral Manual
main part (002-04856)".
R
AN @c Digital input
X0A
R
_ Digital input + CMOS level hysteresis input
P * Please refer to the "VBAT domain" setting
SUIb ?SC/GPD of the 10 in the “Peripheral Manual
selec main part (002-04856)".
0OSC
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S6E2D3 Series

Type

Circuit

Remarks

X1A

T Digital input

Sub OSC/ GPIO
select

0SsC

Sub OSC enable

I: ﬂ)’ > Clock input

It is possible to select the sub
oscillation / GPIO function

When the sub oscillation is selected.
+ Oscillation feedback resistor

: Approximately 12 MQ

When the GPIO is selected.
+ CMOS level hysteresis input

* Please refer to the "VBAT domain" setting
of the 10 in the “Peripheral Manual
main part (002-04856)".

P-ch F— P-ch

Pull-up resistor control

Digital input

Standby mode control

Analog input

+— []Y

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 80 kQ
*lon=-4 mA, lo.=4 mA
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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.
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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.

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.
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Lead-Free Packaging
CAUTION: When ball grid array (BGA) 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.
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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 uF be connected as a bypass capacitor between VCC and VSS, between
AVCC and AVSS and between AVRH and AVRL near this device.

A malfunction may occur when the power supply voltage fluctuates rapidly even though the fluctuation is within the guaranteed
operating range of the VCC power supply voltage. As a rule of voltage stabilization, suppress voltage fluctuation so that the
fluctuation in VCC ripple (peak-to-peak value) at the commercial frequency (50 Hz/60 Hz) does not exceed 10% of the standard
VCC value, and the transient fluctuation rate does not exceed 0.1 V/us at a momentary fluctuation such as switching the power

supply.

Crystal Oscillator Circuit

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

M Surface mount type
Size: More than 3.2 mm x 1.5 mm
Load capacitance: Approximately 6 pF to 7 pF
When the Standard setting (CCS/CCB=11001110)
Load capacitance: Approximately 4 pF to 7 pF
When the low power setting (CCS/CCB=00000100)

M| ead type
Load capacitance: Approximately 6 pF to 7 pF
When the Standard setting (CCS/CCB=11001110)
Load capacitance: Approximately 4 pF to 7 pF
When the low power setting (CCS/CCB=00000100)
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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 X0.

X1(PE3) can be used as a general-purpose /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

XO0A. X1A (P47) can be used as a general-purpose I/O port.

® Example of Using an External Clock

Device
{>C XO0(X0A)
Set as External clock
input
Can be used as — | X1(PE3), X1A (P47)
general-purpose
I/O ports. S

Handling when Using Multi-Function Serial Pin as I12C Pin

If it is using the multi-function serial pin as I°C pins, P-ch transistor of digital output is always disabled.

However, I12C pins need to keep the electrical characteristic like other pins and not to connect to the external I12C 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 uF would be recommended for this series.

Device —_|_

—__— GCs
VSS

/77

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. The device operates normally after all power on.

VBAT only Power-on is possible when VBAT and VCC turns Power-on and Hibernation control is setting and then turns Power-off.
About Hibernation control, see Chapter 7-3: VBAT Domain(B) in FM4 Family Peripheral Manual Main Part (002-04856).

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

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 5V tolerant 1/O.

Pin Doubled as Debug Function
Please use as output only regarding the pin doubled as TDO/TMS/TDI/TCK/TRSTX, SWO/SWDIO/SWCLK.
Don't use as input.

S6E2D35GJA
The following must correspond to SGE2D35GJA.

1. Terminal DNUO / 1 is short-circuited, and the pull-up of about 10kQ is done.

Device

¢—— {1 DNUO
L——{1 bNut

2. Please do not connect the open end NC terminal.
3. Please have the following port settings.

PFRY: bit6=0, bit10=0

PDOR7:  bit6=0, bit10=0

DDR7: bit6=1, bit10=1

See Chapter 12: I/O Port in FM4 Family Peripheral Manual Main Part (002-04856) for the details.
4. Please connect a bypass capacitor as close as possible to GND on the board and VCC in pin number 22.
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8. Block Diagram

S6E2D3 Series
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9. Memory Size

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

S6E2D3 Series

OXFFFF_FFFF !
Resened !
0xE010_0000 /

Cortex-M4 Private /

I/NOR Flash Memory !
/NAND Flash Memory /

0x0000_0000

0x6000_0000 256Mbytes !
I
Resened /
0x4400_0000 I:'
32Mbytes I.‘
0x4200_0000 Bit band alias o
Peripherals
0x4000_0000
0x2400_0000 IR !
32Mbytes |
0x2200_0000 Bit band alias !
0x2004_1000 Resened !
SRAM2 \
0x2004_0000 4Kbytes !
0x2000_0000 Resened “.
SRAMO !
Ox1FFF_8000 32Kbytes |
\
Resenved l:

\
0x0040_4000 !
0x0040_2000 CR trimming “.
0x0040_0000 Security |

\
Resened \
\
0x0006_0000 i
Flash \
384Kbytes !
|
\
!
\

/ OxDOAO_6000

OXE000_0000 Peripherals
GDC L

0xB000_0000

Resened F
0x8000_0000 /

External Device Area SDRAM i
256Mbytes /
0x7000_0000 ;!
SRAM !

/” OXDFFF_FFFF

0xDOAO_5000
0xDOAO_4000
0xDOAO_3000

GDC Area

Resenved

GDC_HBIF

GDC_HSQSPI

GDC_SDRAMIF

0xDOAO_1000

Resened

0xDOAO_0000

GDC

0xD008_0000

Resened

0xD000_0000

VRAM

0xC000_0000

Memory Area for
GDC_HSQSPI or GDC_HBIF

0xB000_0000

External SDRAM

Peripherals Area

77 OX41FF_FFFF
0x4008_1000

Resened

0x4008_0000

Programable-CRC

0x4007_0000

Resened

0x4006_F000

GPIO

0x4006_E000

Resened

0x4006_D000

Resened

0x4006_C000

’s

0x4006_2000

Resened

0x4006_1000

DSTC

0x4006_0000

DMAC

0x4005_0000

Resenved

0x4004_0000

USB ch.0

0x4003_F000

EXT-bus IIF

0x4003_E000

Resenved

0x4003_D100

GDC Prescaler

0x4003_D000

1S Prescaler

0x4003_C800

Resened

0x4003_C100

Peripheral Clock Gating

0x4003_C000

LowSpeed CR Prescaler

0x4003_B000

RTC/Port Ctrl

0x4003_A000

Watch Counter

0x4003_9000

CRC

0x4003_8000

MFS

0x4003_7000

Resened

0x4003_6000

USB Clock Ctrl

0x4003_5000

LVD/DS mode

0x4003_2000

Resened

0x4003_1000

Int-Req.Read

0x4003_0000

EXTI

0x4002_F000

Resened

0x4002_E000

CR Trim

0x4002_8000

Resened

0x4002_7000

A/DC

0x4002_6000

QPRC

0x4002_5000

Base Timer

0x4002_4000

PPG

0x4002_1000

Resened

0x4002_0000

MFT Unit0

0x4001_6000

Resened

0x4001_5000

Dual Timer

0x4001_3000

Resened

0x4001_2000

SW WDT

0x4001_1000

HW WDT

0x4001_0000

Clock/Reset

0x4000_1000

Resened

0x4000_0000

Flash IIF
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Peripheral Address Map

S6E2D3 Series

Start address End address Bus Peripherals
0x4000_0000 0x4000_OFFF AHB MainFlash VF register
0x4000_ 1000 0x4000 FFFF Reserved
0x4001_0000 0x4001_OFFF Clock/Reset Control
0x4001_1000 0x4001_1FFF Hardw are Watchdog timer
0x4001_2000 0x4001_2FFF APBO Softw are 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 unitO
0x4002_1000 0x4002_3FFF Reserved
0x4002_4000 0x4002_ 4FFF PPG
0x4002_5000 0x4002_5FFF Base Timer
0x4002_6000 0x4002_6FFF APB1 | Quadrature Position/Revolution Counter
0x4002_7000 0x4002_7FFF A/D Converter
0x4002_8000 0x4002_DFFF Reserved
0x4002_E000 0x4002_EFFF Internal CR trimming
0x4002_F000 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 5000 0x4003 57FF Low Voltage Detector
0x4003 5800 0x4003 5FFF Deep standby mode Controller
0x4003_6000 0x4003 6FFF USB clock generator
0x4003 7000 0x4003 7FFF Reserved
0x4003_8000 0x4003_8FFF Multi-function serial Interface
0x4003_9000 0x4003 9FFF AFB2 CRC
0x4003 A000 0x4003 AFFF Watch Counter
0x4003_B000 0x4003_BFFF RTC/PortCtrl
0x4003_C000 0x4003_COFF Low -speed CR Prescaler
0x4003_C100 0x4003 C7FF Peripheral Clock Gating
0x4003_C800 0x4003_CFFF Reserved
0x4003_DO000 0x4003_DOFF PS Prescaler
0x4003 D100 0x4003_DFFF GDC Prescaler
0x4003_E000 0x4003 EFFF Reserved
0x4003_F000 0x4003_FFFF External Memory interface
0x4004_0000 0x4004_FFFF USB ch.0
0x4005_0000 0x4005_FFFF Reserved
0x4006_0000 0x4006_OFFF DMAC register
0x4006_1000 0x4006_1FFF DSTC register
0x4006_ 2000 0x4006 BFFF Reserved
0x4006_C000 0x4006_CFFF ALB [
0x4006_DO0O00 0x4006_DFFF Reserved
0x4006_E000 0x4006 EFFF Reserved
0x4006_F000 0x4006_FFFF GPIO
0x4007_0000 0x4007_FFFF Reserved
0x4008 0000 0x4008 OFFF Programmable-CRC
0x4008_1000 Ox41FF FFFF Reserved
0xB000_0000 OXDFFF_FFFF AHB | GDC unit
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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.

BSPL=0

S6E2D3 Series

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.
BHi-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.
HMaintain 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.

HTrace 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.

B Setting prohibition
Prohibition of a setting by specification limitation.
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List of Pin Status
Power-on . Return
Reset or INITX IEte:rlr?:l R;‘r"sﬂzde Timer Mode Deep Standby RTC |from Deep
Low-Voltage | Input Reset Modep RTC Mode or Mode or Deep Standby| Standby
2 Detection State State State Stop Mode State Stop Mode State Mode
2 State State
2 [Function
© | Group Power Power Power Power Power Power
s Supply Supply Supply Supply Supply Supply
E Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Maintain | Maintain Hi-Z / s;?:ét?ed Hi-Z |
GPIO Setting Setting | Setting revious revious Internal Internal Internal GPIO
selected disabled |disabled | disabled | P P input fixed | . ' input fixed | selected
state state input fixed
ato ato
ato
Main
A crystal
oscillator
'Ei?etrﬁgl Input Input Input Input Input Input Input Input Input
main enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
clock
input
selected
Maintain | Maintain Hi-Z | sggt?ad Hi-Z ]
GPIO Setting Setting | Setting revious revious Internal Internal Internal GPIO
selected disabled |disabled | disabled | P P input fixed | . ) input fixed | selected
state state input fixed
ato0 at0
ato
External . .
main . . ) Maintain | Maintain Hi-Z / Maintain Hi-Z / Maintain
clock $ettmg Settlng S_ettlng previous previous | . Interpal previous | . Interpal previous
. disabled [disabled | disabled input fixed input fixed
input state state state state
ato ato
B | selected
Hi-Z /
Main Internal Hi-Z / Hi-Z /
crvstal input Internal | Internal Maintain previous state/
osc)illlator fixed input input When oscillation stops*!,Hi-Z /
outout bin at 0/ fixed fixed Internal input fixed at 0
putp or Input at0 ato0
enable
Pull-up / Pull-up /| Pull-up /| Pull-up / Pull-up / Pull-up / Pull-up / Pull-up / Pull-up /
INITX . . : X : - X - X
C input pin input input input input input input input input input
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
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Power-on . Return
Reset or INITX IEtegrlr?:I R;Jrnsﬂ:de Timer Mode Deep Standby RTC |from Deep
Low-Voltage | Input Reset Modep RTC Mode or Mode or Deep Standby| Standby
g Detection State State State Stop Mode State Stop Mode State Mode
2 State State
2 | Function
® Group Power Power Power Power Power Power
s Supply Supply Supply Supply Supply Supply
E Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Mode Input Input Input Input Input Input Input Input Input
input pin enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
E P P - -
GPIO Setting Setting | Setting I\/lr(aal\ZfL:g “12'\2?&2 II-:]' Zut/ GPIO II-:]' Zut/ GPIO
selected disabled disabled | disabled | P P P selected P selected
state state enabled enabled
NMIX Setting Setting | Setting Nll‘ael\?it)atlg N::'\z:)adz
selected | disabled |disabled | disabled P P
state . state
Resource Maintain Maintain WKUP Hi-Z |
. . ] . WKUP
F |other than ) . previous | previous Hi-Z / input input
above ) Hi-Z2/ | Hi-Z/ state state Internal enabled %I d GPIO
lected Hi-Z input input . ) enable
selecte input fixed selected
enabled | enabled
GPIO at0
selected
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
G previous | previous Hi-Z / GPIO Hi-Z /
: ; - state state selected
GPIO Setting Setting | Setting Internal Internal Internal GPIO
selected disabled [disabled | disabled input fixed | . ' input fixed | selected
input fixed
ato0 ato0
ato
Pull-up /| Pull-up / Maintain Maintain Maintain Maintain
JTAG . . . . .
selected Hi-Z Input Input previous previous previous previous
enabled | enabled state state state state
Resource Maintain Maintain
H |other than previous | previous Hi-Z / CTP|Od Hi-Z /
above Setting Setting | Setting state state Internal Slﬁtzfrtgzl Internal GPIO
selected disabled disabled | disabled input fixed input fixed input fixed | selected
GPIO ato at0 ato
selected
Resource . GPIO .
selected Hi-Z/ | Hi-Z/ | Maintain | Maintain Hi-Z 1 selected Hi-Z 1
. . : . . Internal Internal GPIO
| Hi-Z input input previous previous . o e ed Internal inobut fixed | selected
GPIO enabled | enabled state state P input fixed P
ato ato
selected ato0
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Power-on . Return
Reset or INITX IEtegrlr?:I R;’r"s':g%de Timer Mode Deep Standby RTC |from Deep
Low-Voltage | Input Reset Modep RTC Mode or Mode or Deep Standby| Standby
g Detection State State State Stop Mode State Stop Mode State Mode
2 State State
2 | Function
® Group Power Power Power Power Power Power
s Supply Supply Supply Supply Supply Supply
E Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
External Maintain
interrupt Setting Setting | Setting revious
enabled disabled disabled | disabled pstate
selected GPIO .
s s Hi-Z /
Maintain Maintain selected
K Resource . . Internal GPIO
previous previous Internal | . )
other than ) ) Hi-Z / . ! input fixed | selected
Hi-Z / Hi-Z / state state input fixed
above Hi-z iout | inot Internal ato0 at0
selected - inpu npu input fixed
enabled | enabled
GPIO ato
selected
|nHt:a§1;| |:t“e§12| Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
inout inout Internal Internal Internal Internal Internal Internal
Analog fix%d fixF:ad input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
input Hi-Z ato/ ato/ at0/ at0/ at0/ at0/ at0/ at0/
selected Analog Analog Analog Analog Analog Analog
Analog | Analog . . . . . .
inout inout input input input input input input
L ena%led enaré)led enabled enabled enabled enabled enabled enabled
Resource
other than vantan | Maintai Hi-Z / ?P'tod Hi-Z /
above Setting Setting | Setting rael\l/qi:l.llrs] rael\l/qici.llg Internal Slﬁtzfnzﬂ Internal GPIO
selected disabled disabled | disabled | P P input fixed | . ) input fixed | selected
state state ato input fixed ato
GPIO ato
selected
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Power-on . Return
Reset or INITX IEtegrlr?:I R;Jrnsﬂ:de Timer Mode Deep Standby RTC |from Deep
Low-Voltage | Input P RTC Mode or Mode or Deep Standby| Standby
Reset Mode
g Detection State State State Stop Mode State Stop Mode State Mode
2 State State
2 | Function
® Group Power Power Power Power Power Power
2 Supply Supply Supply Supply Supply Supply
T Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
InHt:aan;I lnHt;ﬁ;I Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
inout inout Internal Internal Internal Internal Internal Internal
Analog P np input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
) . fixed fixed
input Hi-Z ato/ ato/ ato/ ato/ at0/ ato/ at0/ at0/
selected Analo Analo Analog Analog Analog Analog Analog Analog
in utg in utg input input input input input input
enart)aled ena%led enabled enabled enabled enabled enabled enabled
External .
M | interrupt Maintain
enabled previous
selected state GPIO .
Maintain | Maintain selected Hi-Z ]
Resource Setting Setting | Setting revious revious Internal Internal GPIO
otherthan| disabled [disabled |disabled P P Hi-Z / . ' input fixed | selected
state state input fixed
above Internal at0 at0
selected input fixed
GPIO at0
selected
Ir'jt'erzngl Irl;’::aﬁlél Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
inout inout Internal Internal Internal Internal Internal Internal
Analog P np input fixed | input fixed | input fixed | input fixed [ input fixed | input fixed
) . fixed fixed
input Hi-Z at0/ at0/ at0o/ at0/ at0o/ at0/
at0/ ato/
selected Analo Analo Analog Analog Analog Analog Analog Analog
in utg in utg input input input input input input
ena%led enarf)led enabled enabled enabled enabled enabled enabled
N Trace Trace
selected output
Resource Maintain | Maintain sg:clzt(Zd Hi-Z /
other than Setting Setting | Setting revious revious Hi-Z / Internal Internal GPIO
above disabled |disabled | disabled | P P Internal | : ' input fixed | selected
state state . _ input fixed
selected input fixed at 0 ato
GPIO at0
selected
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Power-on . Return
Reset or INITX IEtegrlr?:I R;’r"s':g%de Timer Mode Deep Standby RTC |from Deep
Low-Voltage | Input Reset Modep RTC Mode or Mode or Deep Standby| Standby
g Detection State State State Stop Mode State Stop Mode State Mode
2 State State
2 | Function
® Group Power Power Power Power Power Power
2 Supply Supply Supply Supply Supply Supply
T Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
ezl | B2 iz Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
inout inout Internal Internal Internal Internal Internal Internal
Analog fixF:ed fixF:ad input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
input Hi-Z ato/ ato/ at0/ at0/ at0/ at0/ at0/ at0/
selected Analo Analo Analog Analog Analog Analog Analog Analog
in utg in utg input input input input input input
enaFt)JIed ena%led enabled enabled enabled enabled enabled enabled
Trace Trace
selected output
O | External .
interrupt Maln_taln
enabled previous GPIO .
Maintain | Maintain state selected Hi-Z /
selected Setting Setting | Setting | 2o | Drevious nternal | Internal GPIO
Resource| disabled |disabled |disabled state state input fixed mputt%xed selected
other than Hi-Z / ato a
above Internal
selected input fixed
GPIO at0
selected
- Hi-Z /
WKUP Maintain | = WKUP | vy p
enabled previous input input
state enabled
o o enabled
Resource etting etting etting . .
5 Setti Setting | Setti F'\)"ri'\;‘lftlg F")"@'\;‘If&g GPIO
other than| disabled |disabled | disabled i0 GPIO i selected
state state Hi-Z / Hi-Z /
bove selected
a Internal Internal Internal
selected input fixed | . ) input fixed
at 0 input fixed at 0
GPIO ato
selected
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Power-on . Return
Reset or INITX IEtegrlr?:I R;’r"s':g%de Timer Mode Deep Standby RTC |from Deep
Low-Voltage | Input Reset Modep RTC Mode or Mode or Deep Standby| Standby
g Detection State State State Stop Mode State Stop Mode State Mode
2 State State
2 | Function
® Group Power Power Power Power Power Power
s Supply Supply Supply Supply Supply Supply
E Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Hi-Z /
WKUP WKUP | \ygp | WKUP
input . input
enabled input
) ) . Maintain | enabled bled enabled
Setting Setting | Setting revious enable
External disabled |[disabled [ disabled pstate
interrupt L s
enabled Malqtaln Malqtaln
Q | selected previous | previous GPIO ]
state state selected Hi-Z/
Resource Internal GPIO
ther th i Internal input fixed | selected
other than Hi-Z / Hi-Z / Hi-Z / input fixed P
above Hiz ot nout Internal ato at0
selected - Inpu Inpu input fixed
enabled | enabled
GPIO at0
selected
. GPIO .
Hi-z/ | Hi-z/ | Maintain | Maintain | 27| selected | [HZ/
GPIO . . : . . Internal Internal GPIO
Hi-Z input input previous previous | . ) Internal | . )
selected input fixed | . ) input fixed | selected
enabled | enabled state state input fixed
ato ato
ato0
R Hi-Z at Hi-Z at
trans- trans-
USB I/0 Setting Setting | Setting r|n|t53|onll rlnltssmnll Hi-Z t/ H"Zt/ Hi-Z t/ H'-Zt/
in disabled |disabled |disabled [ . Mem& f nterna npu npu npu npu
P input fixed | input fixed | enabled enabled enabled enabled
at 0 at at0 at
reception | reception

*1: Oscillation is stopped at Sub timer mode, low-speed CR timer mode, RTC mode, Stop mode, Deep standby RTC mode,

and Deep standby Stop mode.
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List of VBAT Domain Pin Status
Return Return
o . Run Deep Standby
3 INITX | Pevice | pode Timer Mode RTC Mode or | from | VBAT | from
2 Power-on I t Internal Sl RTC Mod D Standb Deep RTC VBAT
Reset*1 npu Reset |©f Sl€€p ode or eep Standby Standby | Mode RTC
a2 State Mode Stop Mode State Stop
2 State State Mode State Mode State Mode
= | Function State State
2 Group Power Power Power Power Power
o Supply Power Supply Supply Power Supply Power Supply Supply | Supply | Supply
e Unstable Stable Stable Stable Stable Stable | Stable | Sable
? - INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1 - -
- - - - SPL=0 | SPL=1 SPL=0 | SPL=1 - - -
Internal | Internal
GPIO Setting input input Input Input Input Input Input Input Setting )
selected | disabled fixed fixed enabled | enabled | enabled | enabled | enabled | enabled |prohibition
at0 at0
Sub crystal
oscillator
'%ﬁéﬁ:gll Input Input Input Input Input Input Input Input Input I\/Irzl\z:)aulg Mrael\;}?ulg
enabled | enabled | enabled | enabled | enabled | enabled | enabled | enabled | enabled | P P
sub clock state state
input
selected
Internal | Internal
GPIO Setting input input Input Input Input Input Input Input Setting )
selected disabled fixed fixed enabled | enabled | enabled | enabled | enabled | enabled |prohibition
at0 at0
External
sub clock Settin Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain
input disablegd previous | previous | previous | previous | previous | previous | previous | previous | previous | previous
selepcte d state state state state state state state state state state
Hi-Z/ Maintain | Maintain | Maintain | Maintain
Internal previous | previous | previous | previous
Sub crystal| . ' Maintain | Maintain | Maintain | state / state / state / state / | Maintain | Maintain | Maintain
. input fixed . . . . . .
oscillator at 0 or previous | previous | previous | When When When When | previous | previous | previous
output pin . state state state |oscillation|oscillation|oscillation|oscillation| state state state
tput pi input tat tat tat illati illati illati illati tat tat tat
ena%le d stops, stops, stops, stops,
Hi-Z*2 Hi-Z*2 Hi-Z*2 Hi-Z*2
Resource
selected Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain | Maintain
U GPIO Hi-Z previous | previous | previous | previous | previous | previous | previous | previous | previous | previous
selected state state state state state state state state state state

*1: When VBAT and VCC power on.

*2: 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

Document Number: 002-03984 Rev. *C

Page 71 of 182




o CYPRESS

- EMBEDDED IN TOMORROW™

12.Electrical Characteristics
12.1 Absolute Maximum Ratings

S6E2D3 Series

Rating

Parameter Symbol Min Max Unit Remarks
Power supply voltage *' *2 Vce Vss-0.5 Vss + 4.6 V
Power supply voltage (VBAT) *' *3 Vear Vss - 0.5 Vss + 4.6 v
Analog power supply voltage *' ** AVce Vss-0.5 Vss + 4.6 v
Analog reference voltage *' ** AVRH Vss - 0.5 Vss + 4.6 V
Vce + 0.5
Vss - 0.5 \Y,
Input voltage *' Vi (46V)
Vss - 0.5 Vss + 6.5 V | 5V tolerant
. * AVcc + 0.5
Analog pin input voltage *' Via Vss-0.5 (SCZ.G V) v
Vee +0.5
Output voltage *' Vo Vss-0.5 (<46V) Y
10 mA | 2 mAtype
20 mA | 4 mA type
L level maximum output current *3 loL - 20 mA | 8 mAtype
20 mA | 11 mAtype
22.4 mA | I°C Fm+
2 mA | 2 mAtype
4 mA | 4 mA type
L level average output current *8 loLav - 8 mA | 8 mAtype
11 mA | 11 mAtype
20 mA | I°C Fm+
L level total maximum output current YloL - 100 mA
L level total average output current *’ YloLav - 50 mA
-10 mA | 2 mAtype
H level maximum output current *> loH - -20 mA | 4 mAtype
-20 mA | 8 mAtype
-20 mA | 11 mA type
-2 mA | 2 mAtype
-4 mA | 4 mAtype
*6 -
H level average output current loHav -8 mA | 8 mA type
-1 mA | 11 mA type
H level total maximum output current > lon - - 100 mA
H level total average output current *’ > loHav - - 50 mA
Power consumption Pb - 200 mW
Storage temperature Tste -55 + 150 °C

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

*2: Vcc must not drop below Vss - 0.5 V.
*3: Vear must not drop below Vss - 0.5 V.

*4: Ensure that the voltage does not exceed Vcc + 0.5V, 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

i Value :
Parameter Symbol Conditions Min Max Unit Remarks
3.0 3.6 *1
Power supply voltage Vce - 575 36 Vv o
Power supply voltage (VBAT) Vear - 1.65 3.6 V
Analog power supply voltage AVce - 2.7 3.6 V AVcc = Vee
AVRH - *4 AVcc V
Analog reference voltage AVRL - AVss AVss v
Smoothing capacitor Cs - 1 10 gF | for built-in regulator *6
Operating Junction temperature Ty - -40 +125 °C
temperature | Ambient temperature Ta - -40 *3 °C

*1: When using the GDC part .
When P81/UDPO and P80/UDMO pins are used as USB (UDP0O, UDMO).
*2: When P81/UDP0 and P80/UDMO pins are used as GPIO (P81, P80).

*3: 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) = Ty(Max) - Pd(Max) x 64a

Pd: Power dissipation (W)
Bun: Package thermal resistance (°C/W)
Pd (Max) = Vcc % lcc (Max) + Z (lotxVoL) + Z ((Vcc-Von) % (- lon))
loL: L level output current
lon: H level output current
VoL: L level output voltage
VoH: H level output voltage

*4: The minimum value of Analog reference voltage depends on the value of compare clock cycle
(tcek). See 14.5 12-bit A/D Converter for the details.

*5: 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.

*6: See "C pin" in "7. Handling Devices" for the connection of the smoothing capacitor.
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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 12-1 Table for Package Thermal Resistance and Maximum Permissible Power

Printed Thermal Maximum Permissible Power
Package Circuit Resistance 6Ja (mW)

Board (°CcIw) Ta= +85°C Ta= +105°C
LQFP: LQM120
(0.5 mm pitch) 4 layers 38 1053 526
LQFP: LQM120 *'
(0.5 mm pitch) 4 layers 39 1026 513
LQFP: LQP176
(0.5 mm pitch) 4 layers 35 1143 571
FBGA: FDJ161
(0.5 mm pitch) 4 layers 35 1143 571
Ex-LQFP: LEM120 *2
(0.5 mm pitch) 4 layers 18 2222 1111

*1: When S6E2D35GJA product.
*2: This is a case where the connection process was carried out back exposed die pad foundation.
Please connect directly to GND back exposed die pad.

Notes:
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 within these ranges.

2. Always use semiconductor devices within their recommended operating condition ranges. 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.

4. Users considering application outside the listed conditions are advised to contact their representatives beforehand.
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Calculation Method of Power Dissipation (Pd)

The power dissipation is shown in the following formula.
Pd =Vce % lec + Z (loL x Vou) + Z ((Vee-Von) % (-lon))

loL: L level output current
lo: H level output current
VoL: L level output voltage
VoH: H level output voltage

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

lcc = lee(INT) + Zlec(10)

lcc(INT): Current consumed in internal logic and memory, etc. through regulator
Zlcc(10): Sum of current (I/O switching current) consumed in output pin

For lcc (INT), it can be anticipated by "(1) Current Rating" in "3. DC Characteristics" (This rating value does not include Icc (10O) for
a value at pin fixed).

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

The calculation formula is shown below.

lcc(lO) = (Cint + Cext) % Ve % fsw

CiNT: Pin internal load capacitance
Cexr: External load capacitance of output pin
fow: Pin switching frequency
Parameter Symbol Conditions Capacitance Value
. 2 mA type 1.93 pF
P'g;”;egirt‘:r'“'%ad Cit 4 mA type 3.45 pF
p 8 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) = lcc(Typ) + lcc(leak_max)

Parameter Symbol Conditions Current Value
Maximum leak current at Ty=+125°C 66.8 mA
operatin lcc(leak_max) T, =+105 °C 337 mA
i i Ty=+85°C 22.8 mA

Note:
- VFLASH of current is not included
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12.3 DC Characteristics
12.3.1 Current Rating

S6E2D3 Series

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

. Value
Pin . Frequency** .
Parameter | Symbol Name Conditions (MHz) Typ*1 Max*2 Unit Remarks

160 MHz 182 279 mA
144 MHz 176 270 mA
120 MHz 167 256 mA

Normal 100 MHz 159 244 mA | *3

operation | . 80 MHz 151 233 mMA | When all peripheral
*6,*7 60 MHz 143 221 mA clocks are ON
(PLL) 40 MHz 136 210 mA | GDC clock 160 MHz

20 MHz 128 199 mA
Power 8 MHz 123 191 mA
supply lcc VCC 4 MHz 14232 1?? mA
current 160 MHz mA
144 MHz 39 112 mA
120 MHz 34 106 mA

Normal 100 MHz 29 100 mA *3

°pfraﬁ'°” "] *5 80 MHz 24 95 mA When all peripheral
6,7 60 MHz 20 90 MA | clocks are OFF

(PLL) 40 MHz 15 84 mA
20 MHz 10 78 mA
8 MHz 7 74 mA
4 MHz 6 73 mA

*1: Ta=+25°C, Vcc=3.3 V
*2: T)=+125°C, Vcc=3.6 V
*3: When all ports are fixed.

*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 main flash memory and VFLASH memory
*7: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Table 12-3 Typical and Maximum Current Consumption in Normal Operation (PLL), Code with Data Accessing Running
from Flash Memory (Flash Accelerator Mode and Trace Buffer Function Disabled)

Pin o Frequency** Value .
Parameter | Symbol Name Conditions (MHz) Ty p*1 Max*2 Unit Remarks
160 MHz 185 285 mA
144 MHz 179 276 mA
120 MHz 169 261 mA
Normal 100 MHz 161 250 mA | *3
operation | . 80 MHz 154 239 mMA | When all peripheral
*6,*7,*8 60 MHz 146 227 mA | clocks are ON
(PLL) 40 MHz 138 215 mA | GDC clock 160 MHz
20 MHz 130 204 mA
Power 8 MHz 125 196 mA
current 160 MHz 45 122 mA
144 MHz 41 117 mA
120 MHz 36 111 mA
Normal 100 MHz 31 105 mA 3
operation *5 80 MHz 26 99 mA When all peripheral
*6,*7,*8 60 MHz 22 94 mA
(PLL) 40 MHz 17 80 | ma | clocksare OFF
20 MHz 12 83 mA
8 MHz 10 80 mA
4 MHz 9 79 mA

*1: TaA=4+25°C, Vcc=3.3V

*2: T3=+125°C, Vcc=3.6 V

*3: When all ports are fixed.

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

*5: When not operating flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 0)

*6: With data access to a main flash memory.
*7: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)

*8: Data access is nothing to VFLASH memory
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Table 12-4 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)

. %4 Value
Parameter | Symbol Nzlr:: e Conditions Fre?'vlﬁr:):y Typ*1 Max*2 Unit Remarks
72 MHz 168 251 mA
60 MHz 161 242 mA
48 MHz 154 233 mA | *3
5 36 MHz 147 224 mA | When all peripheral
24 MHz 140 214 mA clocks are ON
12 MHz 133 205 mA GDC clock 160 MHz
Power Normal 8 MHz 131 202 mA
operation , 4 MHz 128 199 mA
Supply S B S A 72 MHz 4| 14 | mA
(PLL) 60 MHz 36 108 mA
48 MHz 32 104 mA *3
36 MHz 27 98 mA .
*
7 o
12 MHz 18 88 mA
8 MHz 17 87 mA
4 MHz 15 85 mA

*1: TA=+25°C, Vcc=3.3 V

*2: T)=+125°C, Vcc=3.6 V

*3: When all ports are fixed.

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

*5: When operating flash 0 wait-cycle mode and read access 0 wait (FRWTR.RWT = 00, FSYNDN.SD = 000)
*6: With data access to a main flash memory.

*7: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
*8: Data access is nothing to VFLASH memory
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Table 12-5 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)

S6E2D3 Series

- %4 Value
Parameter | Symbol Nzlr:: e Conditions Fre?'vlﬁr:):y Typ*! Max*2 Unit Remarks
Normal '3
. When all peripheral
opsgaflson, 110 181 mA clocks are ON
N *5 4 MHz GDC clock 160 MHz
(built-in 3
High- .
4.1 74 mA | When all peripheral
speed CR) clocks are OFF
*3
Power o Neor;r:?:rl] 0.7 76.65 mA | When all peripheral
supply Icc VCC 86 *7 *g ’ *5 32 kHz clocks are ON
current (’Su’b *3
o 0.69 71.65 mA | When all peripheral
oscillation) clocks are OFF
Normal *3
operation , 0.74 88.65 mA | When all peripheral
*6,*8 . clocks are ON
(builtin | 2| 100kHz "3
Low-speed 0.73 74.65 mA | When all peripheral
CR) clocks are OFF

*1: Ta=+25°C, Vcc=3.3 V
*2: T)=+125°C, Vcc=3.6 V
*3: When all ports are fixed.

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

*5: When operating flash 0 wait-cycle mode and read access 0 wait (FRWTR.RWT = 00, FSYNDN.SD = 000)
*6: With data access to a main flash memory.
*7: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)

*8: Data access is nothing to VFLASH memory
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S6E2D3 Series

Table 12-6 Typical and Maximum Current Consumption in Sleep Operation (PLL), when PCLKO = PCLK1 = PCLK2 =

HCLK/2
Parameter | Symbol N';m e Conditions Fre?ﬁar:):y*" Typ*1VaIulslaX*2 Unit Remarks
160 MHz 103 181 mA
144 MHz 98 175 mA
120 MHz 91 168 mA
. 100 MHz 86 162 mA | *3
ngzgatisc;nfs 80 MHz 80 155 mMA | When all peripheral
(PLL) 60 MHz 74 149 mA | clocks are ON

40 MHz 69 143 mA | GDC clock 160 MHz
20 MHz 63 137 mA
Power 8 MHz 59 132 mA
Supply lccs VCC 4 MHz 58 131 mA
current 160 MHz 24 91 mA
144 MHz 22 89 mA
120 MHz 19 86 mA

e x 100 MHz 16 83 mA |,
Scl)?)(zrr)atisdnG 80 mnz 1? 81 mﬁ V?/hen all peripheral
(PLL) 28 MH? 9 ;2 mA clocks are OFF

20 MHz 6 73 mA
8 MHz 5 72 mA
4 MHz 4 71 mA

*1: Ta=+25°C, Vcc=3.3V
*2: T)=+125°C, Vcc=3.6 V
*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 MHz (including the current consumption of the oscillation circuit)

*6: Data access is nothing to VFLASH memory
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Table 12-7 Typical and Maximum Current Consumption in Sleep Operation (PLL), when PCLKO = PCLK1 = PCLK2 = HCLK

Parameter | Symbol Nzlr:: e Conditions Fre?mar;;:y*“ Typ*1VaIulslaX*2 Unit Remarks
72 MHz 84 160 mA
60 MHz 80 155 mA
48 MHz 75 150 mA *3
36 MHz 71 145 mA | When all peripheral
24 MHz 67 141 mA clocks are ON
12 MHz 63 137 mA GDC clock 160 MHz
Power Sleep *5.%6 8 MHz 61 134 | mA
supply lccs vce operation 4 MHz 60 133 mA
current (PLL) 72 MHz 15 82 mA
60 MHz 13 80 mA
48 MHz 12 79 mA *3
36 MHz 10 L mA When all peripheral
24 MHz 8 75 mA clocks are OFF
12 MHz 7 74 mA
8 MHz 6 73 mA
4 MHz 5 72 mA

*1: TA=+25°C, Vcc=3.3 V

*2: Ty=+125°C, Vcc=3.6 V

*3: When all ports are fixed.

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

*5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
*6: Data access is nothing to VFLASH memory
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S6E2D3 Series

Table 12-8 Typical and Maximum Current Consumption in Sleep Operation (other than PLL), when PCLKO = PCLK1 =
PCLK2 = HCLK/2

- %4 Value
Parameter | Symbol Nzlr:: e Conditions Fre?'vlﬁr:):y Typ*! Max*2 Unit Remarks
*3
N When all peripheral
C?Iz?:tioi 56 126 mA clocks are ON
peratl 4 MHz GDC clock 160 MHz
(built-in 3
High-speed CR) 2 72 mA | When all peripheral
clocks are OFF
*3
Power P 0.52 69.65 mA When all peripheral
supply lccs VCC Sleep *5,"6 clocks are ON
current operation 32 kHz 3
(Sub oscillation) .
0.51 69.65 mA | When all peripheral
clocks are OFF
*3
Sleep *6 0.54 70.65 mA | When all peripheral
operation clocks are ON
(built-in 100 kHz *3
Low-speed CR) 0.52 69.65 mA | When all peripheral
clocks are OFF

*1: Ta=+25°C, Vcc=3.3 V
*2: T)=+125°C, Vcc=3.6 V
*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 32 kHz (including the current consumption of the oscillation circuit)
*6: Data access is nothing to VFLASH memory
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Table 12-9 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

i Val
Parameter | Symbol Nzlr:: e Conditions Fr?&LI:Iezr)lcy Typ*1 4 ul\en ax*2 Unit Remarks
0.41 2.07 mA T?:=f25°C
*3, *4
lcen Stop mode - - 21.35 mA TA=+85°C
*3, *4
- | 3087 mA 1 050c
114 | 28 | ma | Dt
Timer mode *3 %4
(built-in 4 MHz - 22.08 mA TAc+85°C
High-speed CR) A
*3, *4
- 313 A 080
*3, *4
Power 0.43 2.09 mA TA=+25°C
supply lcct vCC ,
current Timer mode *5 ) *3,*4
(Sub oscillation) 32 kHz 21.37 | mA | 1 ie5°C
*3, *4
- 30.59 mA TA=+105°C
043 | 200 | mA | P70 o
Timer mode 3 *4
(built-in 100 kHz - 21.37 mA T ,=+85°C
Low-speed CR) A
*3, *4
- 30.59 mA TA=+105°C
0.41 2.07 mA T:i’=f25°C
RTC mode *3, *4
lecr (Sub oscillation) 32 kHz ) 21.35 | mA | 1 oie5C
*3,*4
- 30.57 mA Ta=+105°C
*1: Vee=3.3 V
*2:Vcc=3.6 V

*3: When all ports are fixed.
*4: When LVD is OFF
*5: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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Table 12-10 Typical and Maximum Current Consumption in Deep Standby Stop Mode, Deep Standby RTC Mode and VBAT

S6E2D3 Series

Pin o Frequency Value .
Parameter | Symbol Name Conditions (MHz) Typ*1 Max*2 Unit Remarks
Deep 108 173 | pA Ti’=f25° c
Standby *3 %4
Stop mode - - 1774 MA RO
(When RAM *T,;‘,ffs C
is OFF) - 2208 | A | T 050
ICCHD *3 *4
Deep 112 177 pA TA,=+25°C
Standby *3 %4
Stop mode - - 1778 MA T apo
(When RAM *T,;‘,ffs C
is ON) - 2212 MA - o
VCC ;I'?/;—;1 05°C
Deep 109 174 pA TA,=+25°C
Standby *3 %4
RTC mode - 1771 MA RO
(When RAM *T,;‘,ffs C
is OFF) - 2205 MA TA,=+1 05°C
lccrp 32 kHz 3 4
Deep 113 178 MA TA,=+25°C
Power Standby 3 *4
supply RTC mode - 1775 MA T ,=+85°C
current (When RAM ,; )
is ON) - 2209 | pA | T 0500
*3, %4, *5
0.009 0.032 MA TAz+25°C
* *3, 4,75
RTC stop *8 - 0.994 pA TA=+85°C
*3, *4’ *5
- 1491 1 BA | 1 q05°C
*3, *4
1.0 1.636 MA TAz+25°C
RTC *6, *8 *3, %4
lccvear VBAT operation - - 2.828 MA TA=+85°C
*3, *4
- 4242 1 WA | 1 4q05°C
*3, *4
0.7 1.153 MA TAz+25°C
RTC *7, *8 *3, %4
operation ) 2217 WA TA=+85°C
*3, *4
- 3416 | VA | T 05
*1: Vce=3.3V
*2: Vee=3.6 V

*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)
When the Standard setting (CCS/CCB=11001110)

*7: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
When the low power setting (CCS/CCB=00000100)

*8: In the case of setting RTC after VCC power on
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Table 12-11 Typical and Maximum Current Consumption in Low-voltage Detection Circuit, Main Flash Memory Write/erase,
VFLASH Memory

(Vce = 2.7V to 3.6V, Vss = 0V)

Pin o Value .
Parameter Symbol name Conditions Min Typ Max Unit Remarks
Low-voltage
dgtecﬁon . For occurrence of
circuit (LVD) lccvp At operation - 4 7 MA interruot
power supply P
current
Main flash
memory . )
write/erase lccrLAsH At Write/Erase 134 15.8 mA
current
VFLASH VCC
memory At Standby - 15 35 MA
Standby current
VFLASH 9 14 40MHz
memory | At Read - mA
Read current COVFLASH 13 20 80MHz
VFLASH
memory At Write/Erase - 20 25 mA
write/erase
current
Peripheral Current Dissipation
Clock . . Frequency (MHz) .
system Peripheral Unit 20 30 160 Unit Remarks
GPIO All ports 0.30 0.60 1.19
DMAC - 0.99 1.95 3.82
DSTC - 0.41 0.83 1.61 TA=+25°C
HCLK External bus I/F - 0.18 0.35 0.70 mA VA_=3 3 V
USB 1ch. 047 | 093 1.85 ceme
12S 1 unit 0.36 0.71 1.42
Programmable CRC - 0.04 0.09 0.18
Base timer 4ch. 0.20 0.39 0.76
Multi-functional lunitiech. | 061 | 121 | 2.40
timer/PPG Taz+25°C
PCLK1 Quadrature mA Voo=3.3 V
position/Revolution 1ch. 0.04 0.09 0.18 ’
counter
A/DC 1 unit 0.25 0.50 1.00
PCLK2 Multi-function serial 1ch. 0.44 0.88 - mA -{//*02212353?/
GDC 1 unit 31 57 109
GDC High-Speed Quad SPI 1ch. 1.1 2.3 - Ta=+25°C,
GECLK unit HyperBus I/F 1 unit 0.6 12 - mA Voe=3.3 V
SDRAM-IF 1ch. 2.3 4.6 -
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12.3.2 Pin Characteristics

S6E2D3 Series

(Vee = 2.7V to 3.6V, Vss = 0V)

Parameter Symbol Pin Name Conditions i Va:ue - Unit | Remarks
in yp ax
CMOS hysteresis
input pin, MDO, - Veex0.8 - Vee +0.3 \%
H level input MD1
voltage 5V tolergnt input - Veex0.8 - Vss +5.5 \%
(hysteresis Viks pin
ny Input pin doubled as
input) 2C Fm+ - Vcex0.7 - Vss +5.5 \%
TTL Schmitt . 2.0 - | Veet03 | v
input pin
CMOS hysteresis
input pin, MDO, - Vss - 0.3 - Vcex0.2 \Y
MD1
L level input 5V tolergnt input ) Vss - 0.3 } Veex0.2 v
voltage ViLs pin ) )
(hysteresis Input pin doubled as
input) P FI)ZC Erm+ - Vss - Veex0.3 \%
TTL Schmitt ; Vss-03 | - 0.8 v
input pin
2 mAtype lon =-2mA Vec-0.5 - Vee V
4 mA type lon=-4mA Vec-0.5 - Vce V
8 mA type lon =-8 mA Vec-0.5 - Vce \Y
Hlevel output | 11 mA type low=-11mA | Vec-05 | - Vee vo| e
voltage o The pin P
doubled as USB 1/0 lon=-13.0 mA Vce - 0.4 - Vee \%
Theppdoubledas | oy =-3mA | Vec-05 | - Vee | V | AtGPIO
2 mA type lo=2mA Vss - 04 Vv
4 mA type loL =4 mA Vss - 04 V
8 mA type loL =8 mA Vss - 04 V
L level output VoL 11 mA type loL =11 mA Vss - 0.4 V
voltage The pin doubled as _
USB I/O lo.=10.5 mA Vss - 0.4 \%
The pin doubled as lo. =3 mA At GPIO
2C Fm+ oL = 20 mA Vs - 04 V' [AtEC Fm+
Input leak
current e ) i -5 i *5 WA
- 30 80 200
Pull-up . -
resistor value Reu Pull-up pin - 15 33 70 kQ Sp';'gg'lo
Other than VCC,
Input VBAT, VSS,
capacitance Cn AVCC, AVSS, ) ) 5 15 pF
AVRH
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12.4 AC Characteristics

12.4.1 Main Clock Input Characteristics
(Vcc = 2.7V to 3.6V, Vss = 0V)

Parameter Symbol Pin Conditions Value Unit Remarks
y Name Min Max
) 4 20 MHz When crystal oscillator is
connected
Input frequency fen
- 4 20 MHz | When using external clock
X0,
Input clock cycle teyLH X1 - 50 250 ns When using external clock
Input clock pulse width - Fl;v\\/lv'-://tt((::\\((t: 45 55 % When using external clock
Input Cl.OCk rising time ter, - - 5 ns When using external clock
and falling time tcr
fom - - - 160 MHz | Master clock
. fce - - - 160 MHz | Base clock (HCLK/FCLK)
Internal operating clock™1 "
frequency fopo - - - 80 MHz | APBO bus clock*2
fep - - - 160 MHz | APB1 bus clock*2
fep2 - - - 80 MHz | APB2 bus clock*2
tevee - - 5 - ns Base clock (HCLK/FCLK)
Interna}I operating clock*1 tcycro - - 10 - ns APBO bus clock*2
cycle time tevepi - - 5 - ns APB1 bus clock*2
tcvep2 - - 10 - ns APB2 bus clock*2

*1: For more information about each internal operating clock, see Chapter 2-1: Clock in FM4 Family Peripheral Manual
Main part (002-04856).

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

tcyin
08 x Ve - XXOS x Vco 7 _____ 0.8 x Vce
X0 / N 0.2 x Voo S CEIEEEEE 0.2 xVcc
X Pwn b PwL
tcr tcr
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12.4.2 Sub Clock Input Characteristics

S6E2D3 Series

(Vear = 1.65V to 3.6V, Vss = 0V)

IDWH

Pin . Value .
Parameter Symbol N Conditions - Unit Remarks
ame Min Typ Max
When crystal
- - 32.768 - kHz | oscillator is
Input frequency 1/teviL connected *
XOA, ) 32 ) 100 kHz When using external
SIA clock
Input clock cycle tovL - 10 . 3125 | us ‘é}’;‘:k“ using external
. Pwn/tcyL, o When using external
Input clock pulse width - PwL/teyiL 45 - 55 % clock
*: For more information about crystal oscillator, see Sub crystal oscillator in 9. Handling Devices.
teviL
0.8 x Veat A~ 0.8 x Vpar ~——— 0.8 x Vgar
/ 2 X 0.2xV
XO0A 0.2 x Vpar BAT

12.4.3 Built-in CR Oscillation Characteristics

Built-in High-speed CR

(Vecc = 2.7V to 3.6V, Vss = 0V)
. Value .
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
Ty=-20°Cto+105°C 3.92 4 4.08
When trimming *1
Clock frequency ferH Ty=-40°Cto+125°C 3.88 4 412 MHz
Ty=-40°Cto+125°C | 2.9 4 5 When not
trimming
Frequency
stabilization tcrwT - - - 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 C

R

(Vecc =2.7V to 3.6V, 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 = 2.7V to 3.6V, Vss = 0V)

Parameter Symbol Min V_?;,:e Max Unit Remarks
PLL oscillation stabilization wait time*’ tLock 100 ) ) us
(LOCK UP time)
PLL input clock frequency frLLI 4 - 16 MHz
PLL multiplication rate - 13 - 100 multiplier
PLL macro oscillation clock frequency frLLo 200 - 400 MHz
Main PLL clock frequency*? foLkpLL - - 200 MHz

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

*2: For more information about Main PLL clock (CLKPLL), see Chapter 2-1 : Clock in FM4 Family Peripheral Manual
Main part (002-04856).

12.4.5 Operating Conditions of USB/I’S/GDC PLL (In the Case of Using Main Clock for Input Clock of PLL)
(Vcc =2.7V to 3.6V, Vss = 0V)

Value .
Parameter Symbol Min Typ Max Unit Remarks
PLL oscillation stabilization wait time*1 t 100 ) ) S
(LOCK UP time) Lock M
PLL input clock frequency feLL 4 - 16 MHz
PLL multiplication rate - 13 - 100 multiplier
_— 400 MHz USB/GDC
PLL macro oscillation clock frequency feLLo 200 - 384 MHz S
. After the M
USB clock frequency *2 feLkpLL - - 50 MHz frequency division
After the M
2 * - -
I?S clock frequency *3 foLkeLL 12.288 MHz frequency division
. After divided by
GDC clock frequency *4 foLkpLL - - 160 MHz GDC part

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

*2: For more information about USB clock, see Chapter 2-2: USB Clock Generation in FM4 Family Peripheral
Manual Communication Macro part (002-04862).

*3: For more information about I°S clock, see Chapter 7-1: I1°S Clock Generation in FM4 Family Peripheral Manual
Communication Macro part (002-04862).

*4: For more information about GDC clock, see FM4 Family Peripheral Manual GDC part (002-04917).
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12.4.6 Operating Conditions of Main PLL (In the Case of Using Built-in High-Speed CR Clock for Input Clock of Main

PLL)
(Vcc = 2.7V to 3.6V, Vss = 0V)
Parameter Symbol Min V%'/:e Max Unit Remarks
PLL oscillation stabilization wait time*’ t 100 } } s
(LOCK UP time) LocK H
PLL input clock frequency feLLI 3.8 4 4.2 MHz
PLL multiplication rate - 50 - 95 multiplier
PLL macro oscillation clock frequency frLLO 190 - 400 MHz
Main PLL clock frequency*2 feLkpLL - - 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 (002-04856).
Note:

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

12.4.7 Reset Input Characteristics
(Vec = 2.7V to 3.6V, Vss = 0V)

i i Value
Parameter Symbol sz e conditions Unit Remarks
Min Max
Reset input time tiniTx INITX - 500 - ns
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12.4.8 Power-on Reset Timing
(Vss = 0V)
Pin - Value .
Parameter Symbol N Conditions Unit | Remarks
ame Min Typ Max
Power supply shut down time torr - 1 - - ms |*1
Power ramp rate dv/dt Vee VCC: 0.2V to 2.70V 0.6 - 1000 | mV/us |*2
Time until releasing Power-on reset | tprr - 0.33 - 0.60 ms

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

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

Note:

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

VCC

Internal RST
CPU Operation

|
|
|
[
(
|
|
|
|
|
!
1__J

Eﬁ—h —
! teRT v torr
RST Active | _release
start

dv/dt | 02V

Glossary

O VDH: detection voltage of Low Voltage detection reset. See “Error! Reference source not found.. Error! Reference source no

t found.”.

12.4.9 GPIO Output Characteristics

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

i s Value
Parameter Symbol N';me Conditions e v Unit Remarks
in ax
Output frequency tecycLe Pxx* - - 32 MHz
*: GPIO is a target.
Pxx
< q
trcveLe
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12.4.10 External Bus Timing

External Bus Clock Output Characteristics
(Vec = 2.7V to 3.6V, Vss = 0V)

. i Value
Parameter Symbol Pin Name Conditions u Unit Remarks
Min Max

Output frequency tevcLe MCLKOUT*! - 50*2 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 (002-04856).

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

0.8 x Vcc \ 0.8 x Vcc

MCLKOUT
| tevele
External Bus Signal Input/output Characteristics
(Vcc = 2.7V to 3.6V, Vss = 0V)
Parameter Symbol Conditions Value Unit Remarks
. . - ViH 0.8 x Vce \'
Signal input characteristics Vi _ 02 x Voo v
. - VoH 0.8 x Vce Vv
Signal output characteristics VoL 0.2 % Voo v

Input signal 4 Vi Vi 3
p g N Vi Vi Vi

) 4 Vo Vou A
Output signal A VoL VoL pa
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Separate Bus Access Asynchronous SRAM Mode

S6E2D3 Series

(Vee = 2.7V to 3.6V, Vss = 0V)

iti Value
Parameter Symbol Pin name Condition “ Unit | Remarks
s Min Max
MOEX
Mininum pulse width toew MOEX - MCLKxn-3 - ns
MCSX|—Address t MCSX, i 9 9 s
output delay time CSL-Av MAD[24:0]
MOEX1—Address MOEX,
hold time toeH - ax MAD[24-0] - 0 MCLKxm+9 | ns
MCSXl—)
MOEX | delay time tost- oeL MOEX, - MCLKxm-9 | MCLKxm+9 | ns
MOEX1t— MCSX
MCSX1time toeH - csH - 0 MCLKxm+9 | ns
MCSX|— MCSX,
MDQM |delay time test - roame MDQM[1:0] - MCLKxm-9 | MCLKxm+9 | ns
Data setup— ¢ MOEX, ] 20 ] N
MOEX1time DS -OE MADATA[15:0]
MOEX{— ) MOEX, ] 0 ] N
Data hold time DH - OF MADATA[15:0]
MWEX
Mininum pulse width twew MWEX - MCLKxn-3 - ns
MWEX1t—Address MWEX,
output delay time e -Ax MAD[24:0] - 0 MCLKxm+9 | ns
MWEX |delay time tosL-weL MWEX. - MCLKxn-9 | MCLKxn+9 | ns
MWEX1— MCSX
MCSXtdelay time twen - csH - 0 MCLKxm+9 | ns
MCSX|— MCSX,
MDQM | delay time tost-woomL MDQM[1:0] - MCLKxn-9 | MCLKxn+9 | ns
MCSX|— MCSX,
Data output time tost-ox MADATA[15:0] - MCLK-9 MCLK+9 | ns
MWEX1— MWEX,
Data hold time tWeH-DX | \MADATA[15:0] ; 0 MCLKxm+9 | ns

Note:
When the external load capacitance CL= 30 pF (m=0to 15, n=1 to 16)
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teveLe
—>
MCLK|_|l_||_||_|_||_||_||_||_||_|
toEH-csH twEH-csH
MCSX \
testav Pll€  tograx > >-{€tcsay twen-ax
MAD[24:0] 1 Address ) Address { X
tesLoEL
MOEX < tomw >
tesL-rRoQULY < lesiwoome g
MDQM[1:0] \
< fesLweL >
1
MWEX —EY >
tbs-oe toH-oE
<—>l—> <€ tyer-px
MADATA[15:0] RD e ) WD
> tesL-px
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Separate Bus Access Synchronous SRAM Mode
(Vec = 2.7V 10 3.6V, Vss = 0V)

Parameter Symbol Pin Name Conditions _ Value Unit Remarks
Min Max
. MCLK,
Address delay time tav MAD[24-0] - 1 9 ns
tesL - 1 9 ns
MCSX delay time I\I\A/IgLSl§(
tcsH - 1 9 ns
tREL - 1 9 ns
MOEX delay time 'I\\"Ag'-Ef(
treH - 1 9 ns
Data set up ¢ MCLK, i 19 i ns
—MCLK 1 time DS MADATA[15:0]
MCLK T — t MCLK, ) 0 ) ns
Data hold time oH MADATA[15:0]
tweL MCLK - 1 9 ns
MWEX delay time ’

y twen MWEX - 1 9 ns
MDQMI[1:0] toam MCLK, - 1 9 ns
delay time toauH MDQM[1:0] i} 1 9 ns
MCLK T — MCLK,

Data output time toos MADATA[15:0] - MCLK+1 | MCLK+18 | ns
MCLK T — o MCLK, ] ] 18 o
Data hold time MADATA[15:0]

Note:

- When the external load capacitance CL= 30 pF

tevele
; “—>
oo TP
: 1€ fost tcsh
MCSX | | I\ / S
é tav. tav
MAD[24:0] ! Address [ X Address X X
; trEL trReH
MOEX | |
é togmL toomH toomL tbomH
MDQM[1:0] i |
E tweL twen
MWEX E tos ton
: < < >l | €top
: RD (lnvand) wD !
MADATA[15:0] | | | |
! Tops
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Multiplexed Bus Access Asynchronous SRAM Mode
(Vec = 2.7V to 3.6V, Vss = 0V)

Val
Parameter Symbol Pin Name Conditions alue Unit | Remarks
Min Max
Multiplexed
address delay time TaLE-CHMADY MALE, ) 0 10 ns
i MADI[24:0
r'\]"olfg"toi'ri’éed address tCHMADH [24:0] - MCLKxn+0 | MCLKxn+10 | ns
Note:
—  When the external load capacitance C.= 30 pF (m=0 to 15, n=1 to 16)
tovae
vee [ T[T L)L ]
MESX ——\ ‘i T\
MALE
MAD [24:0] X Address X b Address X X
MOEX |/
MDQM [1:0] \ 1/
MWEX \ /S
Address RD } Address WD —
MADATA[15:0] Sl | . | / N |q | |
taLE - cHMADY tae - cHmapy  toHmapn
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Multiplexed Bus Access Synchronous SRAM Mode
(Vec = 2.7V to 3.6V, Vss = 0OV)

iti Value
Parameter Symbol Pin Name Condition u Unit Remarks
s Min Max
teHAL - 1 9 ns
MALE delay time I\I\AACAl[E
tcHaH - 1 9 ns
MCLK T —Multiplexed
; tcHmAaDY - 1 too ns
address delay time MCLK,
MCLK T —Multiplexed MADATA[15:0]
: tcHmADX - 1 too ns
data output time

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

a ovae
wew | | LU LT T
MCSX '—\ N N
MALE .%_HNTF ;FC”“L [\ [
MAD [24:0] A Address A X Address X
MOEX 1/
MDQM [1:0] _ Y \ /
MWEX \ /
MADATA[15:0] Address)—(  RD _} Address% —wo )
tormasoy 2T | | tomwaoy e <€ tormaox |
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NAND Flash Mode

S6E2D3 Series

(Vee = 2.7V to 3.6V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions u Unit | Remarks
Min Max
MNREX
Min pulse width tNREW MNREX - MCLKxn-3 - ns
Data set up MNREX, 20
—MNREX 1 time [bS-NRE | \IADATA[15:0] - ; ns
MNREX T — t MNREX, ) 0 ) ns
Data hold time DH=NRE | MADATA[15:0]
MNALE T — MNALE,
MNWEX delay time tALEH - NWEL MNWEX - MCLKxm-9 | MCLKxm+9 ns
MNALE | — MNALE,
MNWEX delay time tALEL - NWEL MNWEX - MCLKxm-9 | MCLKxm+9 ns
MNCLE T — MNCLE,
MNWEX delay time tcLEH - NWEL MNWEX - MCLKxm-9 | MCLKxm+9 ns
MNWEX T — MNCLE,
MNCLE delay time INWEH - CLEL MNWEX - 0 MCLKxm+9 | ns
MNWEX
Min pulse width twew MNWEX - MCLKxn-3 - ns
MNWEX | — tNWEL - DV MNWEX, - -9 9 ns
Data output time - MADATA[15:0]
MNWEX T — MNWEX,
Data hold time INWEH-DX |\ ADATA[15:0] - 0 MCLKxm+9 | ns
Note:
—  When the external load capacitance CL = 30 pF (m=0 to 15, n=1 to 16)
NAND Flash Read
! tevere !
Von | VW
MCLK —— | 3
L Tnrew R
i Von_:
MNREX . VoL Z1
, tosnre ‘ tD"f‘“E
: >
MADATA[15:0] Vin T Ve
Vi % Read L Vi
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NAND Flash Address Write

teveie :
+ Von " Vou
MCLK : :
' taLen-nwEL ! ;
MNALE J Vou i i
MNCLE . E
: tnwew
MNWEX . E‘ VoL %VOH
L taweLDV tnwen-Dx
i) - >,
MADATA[15:0] V¢ ¥g[| e ; :llou
! oL

NAND Flash Command Write

teycle

- »
& ™

MCLK _/W

! taLEL-NwEL : :
MNALE \i_Vaou ; 5
. toEnwwed _E :‘ tnwen-cLEL .
MNCLE  Von i i VoL
: tnwew :
MNWEX 5 R
NC Vou 5 Vou
tnweLov tnwen-Dx .
o F g
MADATA[15:0] \ 2 Von i >j VoH
: Voo Irlte “VoL
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External Ready Input Timing
(Vce = 2.7V to 3.6V, Vss = 0V)

Value
Parameter Symbol Pin Name | Conditions u Unit Remarks
Min Max
MCLK?
. MCLK,
MRDYllnput troYI MRDY - 19 - ns
setup time

HB\When RDY is input

MCLK

Over 2cycles
Original ‘ =

MOEX \ /
MWEX

RDYI

A

MRDY

HBWhen RDY is released

MCLK

2 cycles

Extended
MOEX g /

MWEX ) trDYI

A

O.SXVCC

MRDY j}
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SDRAM Mode
(Vcc = 2.7V to 3.6V, Vss = 0V)
. Unit ]
Parameter Symbol Pin Name Value Unit Remarks
Min Max
Output frequency tcycsp MSDCLK - - 50 MHz
. MSDCLK,
Address delay time taosp MAD[15:0] - 2 12 ns
MSDCLK T — t MSDCLK, ) 2 12 ns
Data output delay time DOSD MADATA[15:0]
MSDCLK 1 — tooz5D MSDCLK, ) 9 195 ns
Data output Hi-Z time 0z8 MADATA[15:0] :
. ; MSDCLK,
MDQMI[1:0] delay time twrosp MDQM[1:0] - 1 12 ns
. MSDCLK,
MCSX delay time tmcssp MCSX8 - 2 12 ns
. MSDCLK,
MRASX delay time trASSD MRASX - 2 12 ns
. MSDCLK,
MCASX delay time tcassp MCASX - 2 12 ns
. MSDCLK,
MSDWEX delay time tmwesD MSDWEX - 2 12 ns
. MSDCLK,
MSDCKE delay time tckesp MSDCKE - 2 12 ns
. MSDCLK,
Data setup time tossp MADATA[15:0] - 19 - ns
. MSDCLK,
Data hold time toHsD MADATA[15:0] - 0 - ns

Note:
—  When the external load capacitance CL= 30 pF
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S6E2D3 Series

SDRAM Access

MSDCLK

MAD[24:0]

MDQM([1:0]

MCSX

MRASX

MCASX

MSDWEX

MSDCKE

MADATA[15:0]

MADATA[15:0]

_ tovesp =
¥ taosp
Address ><
(O
—\ twrosp /—
O
—\ tmcssp /—
—\| trassp /—
(O
—\ tcassp /—
gl
—\ tmwesp /—
——\| tekesp /—
l¢—tDssD »<«» tousp
RD
tposp > tpozsp
WD
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12.4.11 Base Timer Input Timing

Timer Input Timing
(Vec = 2.7V to 3.6V, Vss = 0V)

Parameter Symbol Pin Name Ictlg?g Min Value Max Unit Remarks
Input pulse width triwn, triwe (When-[:gr?gn/ag(éBCT( TIN) - 2tcvep - ns

triwn triwe
ECK
Vihs Vins
TIN Vs Vis \

Trigger Input Timing

(Vee = 2.7V to 3.6V, Vss = 0V)

Parameter Symbol Pin Name Ictlg?g Min Value Max Unit Remarks
Input pulse width trreH, tTRGL (Wh(;rr:(l)J/:irr:ggl%l'nGlN) - 2tcvep - ns

tTrReH trreL
TGIN
Vs Vins
Vis Vis
Note:

—  tevcrindicates 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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12.4.12 CSIO Timing

Synchronous Serial (SPI =0, SCINV = 0)
(Vec = 2.7V to 3.6V, Vss = 0V)

Symb Pin i Value .
Parameter ol Name Conditions Min Max Unit
Baud rate - - - 8 Mbps
Serial clock cycle time tscve SCKx 4tcycp - ns
. SCKX,
SCK|—SOT delay time tsLowi SOTx Internal shift -30 +30 ns
SIN—SCK1 t SCKX, clock 50 i ns
setup time VSHI SINx operation
. SCKx,
SCK1—SIN hold time tsHixi SINX 0 - ns
Serial clock L pulse width tsLsH SCKXx 2tC1Y8P ) - ns
Serial clock H pulse width tsHsL SCKXx tcncg * - ns
. SCKx, .
SCK|—SOT delay time tsLove SOTx External shift - 50 ns
SIN—>SCKt t SCKx, o c:?;tTon 10 - ns
setup time VSHE | SINX P
SCK1—SIN hold time toe | oKX 20 - ns
SINx
SCK falling time tr SCKx - 5 ns
SCK rising time tr SCKXx - 5 ns

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

—  ftever 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 SCKx_0 and SOTx_1 is not guaranteed.

- When the external load capacitance C. = 30 pF.
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S6E2D3 Series

tscyc
Vou ¥,
SCK \ on
< Vou Vo
tsiowvi
Vo
SOT VoL
tivshi tshixi
SIN ave Vi
x Vi ViL A
MS bit=0
< tQI SH » < tQHQI »
4
SCK Vi Vi Viy
N Vi Vi A
tr «— IR
th fa\Vi=
soT Vou ><
Vﬂl — — —
4 tl\/QHF o tQHlXF )
N V|| Vu Vi
MS bit =1
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Synchronous Serial (SPI =0, SCINV =1)
(Vec = 2.7V to 3.6V, Vss = 0V)

Pin i Value .
Parameter Symbol Name Conditions Min Max Unit
Baud rate - - - - 8 Mbps
Serial clock cycle time tscve SCKx 4tcycp - ns
. SCKX,
SCKt—SOT delay time tsHowi SOTx Internal shift -30 +30 ns
clock
SIN—SCK| setup time tivsL ssc”}j))((, operation 50 - ns
SCK|—SIN hold time tstix SSC”'\%’ 0 - ns
Serial clock L pulse width tstsh | SCKx Alovce - ; ns
Serial clock H pulse width tsHsL SCKx tovep + - ns
10
SCKt—SOT delay time tsHove SS%I%( External shift - 50 ns
SCKx clock
SIN—-SCK| setup time tivsLe SINx, operation 10 - ns
SCK|—SIN hold time ke | o 20 ; ns
SCK falling time te SCKXx - 5 ns
SCK rising time tr SCKx - 5 ns

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

—  tever 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 SCKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance Cr = 30 pF.
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tscyc I
\Y; / \ v
SCK oH 71 on
VoL %
tsHovi
soT Von
VoL
TivsLi Tsuixi
SIN ave Vi
-~ Vi ViL A
MS bit =0
: th—lQl ; < th SH ;.
SCK -V, Vv, X
NV VIL
tr tr N
SOT Von ><
Vﬂl — — -
é t!\vIcLE o tcl | AV =g )
N Vn V|| y4
MS bit = 1
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Synchronous Serial (SPI =1, SCINV = 0)
(Vec = 2.7V 10 3.6V, Vss = 0V)

Pin i Value .
Parameter Symbol Name Conditions Min Max Unit
Baud rate - - - - 8 Mbps
Serial clock cycle time tscve SCKx 4tcycp - ns
SCK1—SOT delay time tsHowi SS%'%( -30 +30 ns
SIN—SCK| SCKX, Internal shift
setup time s SINx clock 50 ) ns
operation
SCK|—SIN hold time tstix SSC”'\%’ P 0 - ns
SOT—SCK| delay time tsovi SS%'%( 2tC,O,Y8P - - ns
Serial clock L pulse width tsLsH SCKx 2t°1Y8P i - ns
Serial clock H pulse width tsHsL SCKXx tcncg * - ns
. SCKXx, .
SCK1—SOT delay time tsHovE SOTx External shift - 50 ns
SIN—>SCK} t SCKx, o) (:(r)aili(on 10 - ns
setup time IVSLE SINx P
. SCKX,

SCK|—SIN hold time tsLixe SINX 20 - ns
SCK falling time tr SCKx - 5 ns
SCKrising time tr SCKx - 5 ns

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

—  tever 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 SCKx_0 and SOTx_1 is not guaranteed.

- When the external load capacitance C. = 30 pF.
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Synchronous Serial (SPI =1, SCINV =1)
(Vec = 2.7V to 3.6V, Vss = 0V)

Pin i Value .
Parameter Symbol name Conditions Min Max Unit
Baud rate - - - - 8 Mbps
Serial clock cycle time tscyc SCKx 4tcyep - ns
SCK|—SOT delay time tsLovi i‘%% -30 +30 ns
. SCKXx, .
SIN—SCK? setup time tivsHi SINX Internal shift clock 50 - ns
SCKx operation
SCK1—SIN hold time tsHixi S|NX’ 0 - ns
SOT—SCK? delay time tsovH ?S%*% 2tovee - 30 ; ns
Serial clock L pulse width tsLsH SCKx 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKXx tever + 10 - ns
. SCKYx,
SCK|—SOT delay time tsLove SOTx - 50 ns
. SCKXx, External shift
SIN—SCK? setup time tivsHe SINX clock operation 10 - ns
SCK1—SIN hold time tshixe SS(ID,'\]()’(" 20 - ns
SCK falling time tr SCKx - 5 ns
SCK rising time tr SCKXx - 5 ns

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

—  tevcr 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 SCKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance C. = 30 pF.
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When Using Synchronous Serial Chip Select (SCINV = 0, CSLVL=1)

. Value .
Parameter Symbol | Conditions Unit
Min Max
SCS|—SCK| setup time tcssi ) (*1)-50 (*1)+0 ns
. Internal shift n N
SCK1—SCS1 hold time teshi clock (*2)+0 (*2)+50 ns
. operation (*3)-50 (*3)+50
SCS deselect time tcsol +5tcycp +5tcyep ns
SCS|—SCK| setup time tcsse 3tever+30 - ns
SCK1—SCS1 hold time tcsHE External 0 - ns
SCS deselect time tcspe shift clock 3tcyer+30 - ns
SCS|—SOT delay time tose operation - 40 ns
SCSt—SOT delay time toee 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:

=  tever 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

(002-04856).

- When the external load capacitance C. = 30 pF.
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When Using Synchronous Serial Chip Select (SCINV =1, CSLVL=1)
(Voc = 2.7V to 3.6V, Vss = 0V)

Parameter Symbol | Conditions Value Unit
Min Max
SCS|—SCK1 setup time tessi Internal shift (*1)-50 (*1)+0 ns
SCK|—SCS1 hold time teshi clock (*2)+0 (*2)+50 ns
SCS deselect time tesol operation (*3)-50+5tcyce | (*3)+50+5tcvce | ns
SCS|—SCK?1 setup time tcsse 3tcyep+30 - ns
SCK|—SCS1 hold time tcsHe External 0 - ns
SCS deselect time tcsoe shift clock 3tcyer+30 - ns
SCS|—SOT delay time tose operation ] 40 ns
SCSt—SOT delay time toee 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:
=  tever 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 (002-
04856).

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

Document Number: 002-03984 Rev. *C Page 115 of 182



A

wos CYPRESS S6E2D3 Series

- EMBEDDED IN TOMORROW™

SCS \
output - y tcsoi \

tcssi tesHi
soK %m
output \
) L/
(SPI=0)
SOT
(SPI=1)

MS bit =0

scs \ i
nput | SS _z tcspe

tcsse tesHe
SCK
input

toee
<>

SOT
DT

tose

<P
SOT B
(SPI=1)

MS bit = 1

Document Number: 002-03984 Rev. *C

Page 116 of 182



aCYPRESS“ S6E2D3 Series

- EMBEDDED IN TOMORROW™

When Using Synchronous Serial Chip Select (SCINV = 0, CSLVL=0)
(Voc = 2.7V to 3.6V, Vss = 0V)

Parameter Symbol Conditions - Value Unit
Min Max
SCS1—SCK| setup time tessi Internal shift (*1)-50 (*1)+0 ns
SCKt—SCS| hold time teshi clock (*2)+0 (*2)+50 ns
SCS deselect time tcsol operation (*3)-50+5tcvcp | (*3)+50+5tcvce ns
SCSt—SCK]| setup time tcsse 3tcyep+30 - ns
SCK1t—SCS| hold time tesHe External shift 0 - ns
SCS deselect time tcspe clock 3tcyer+30 - ns
SCS1—SOT delay time tose operation - 40 ns
SCS|—SOT delay time toee 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:
—  tevcr 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 (002-
04856).

- When the external load capacitance C. = 30 pF.
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When Using Synchronous Serial Chip Select (SCINV =1, CSLVL=0)
(Voc = 2.7V to 3.6V, Vss = 0V)

Parameter Symbol Conditions - Value Unit
Min Max
SCS1—SCK1 setup time tessi Internal shift (*1)-50 (*1)+0 ns
SCK|—SCS| hold time teshi clock (*2)+0 (*2)+50 ns
SCS deselect time tcsol operation (*3)-50+5tcvcp | (*3)+50+5tcvce ns
SCSt—SCK1 setup time tcsse 3tcyep+30 - ns
SCK|—SCS| hold time tesHe External shift 0 - ns
SCS deselect time tcspe clock 3tcyer+30 - ns
SCS1—SOT delay time tose operation - 40 ns
SCS|—SOT delay time toee 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:
—  tevcr 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 (002-
04856).

- When the external load capacitance C. = 30 pF.
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High-Speed Synchronous Serial (SPI = 0, SCINV = 0)
(Vec = 2.7V to 3.6V, Vss = 0OV)

Pin " Value .
Parameter Symbol Name Conditions Min Max Unit
Serial clock cycle time tscve SCKXx 4tcvcp - ns
. SCKX,
SCK|—SOT delay time tsLowi SOTx - | <hif clock -10 +10 ns
nternal shift cloc
. SCKx . 14
SIN—SCK? setup time tivsHi ’ operation - ns
I setup SINX 12.5*
SCK1—SIN hold time tshix Sscfﬁ)’(" 5 - ns
Serial clock L pulse width tsLsH SCKx 2tcycp -5 - ns
Serial clock H pulse width tsHsL SCKXx tcyer + 10 - ns
. SCKX,
SCK|—SOT delay time tsLove SOTx - 15 ns
. SCKXx, External shift
SIN—SCK? setup time tivsHe SINX clock operation 5 - ns
SCK1—SIN hold time tshixe Ss%))((’ 5 - ns
SCK falling time te SCKXx - 5 ns
SCK rising time tr SCKXx - 5 ns

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

—  tevcrindicates 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.
SIN6_0, SOT6_0, SCK6_0, SCS60_0

—  When the external load capacitance CL = 30 pF. (For *, when C. = 10 pF)
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High-Speed Synchronous Serial (SPI =0, SCINV = 1)
(Vec = 2.7V to 3.6V, Vss = 0OV)

. o Value :
Parameter Symbol Pin Name Conditions Min Max Unit
Serial clock cycle time tscyc SCKXx 4tcvep - ns
. SCKXx,
SCKt—SOT delay time tsHowi SOTx -10 +10 ns
SCK Internal shift clock 12
i X, operation -
SIN—SCK| setup time tivsLi SINX p o5 ns
. SCKXx,
SCK|—SIN hold time tsLixi SINX 5 - ns
Serial clock L pulse width tsLsH SCKXx 2tcycp - 5 - ns
Serial clock H pulse width tsHsL SCKXx tcvep + 10 - ns
. SCKX,
SCK1—SOT delay time tsHove SOTx - 15 ns
. SCKXx, External shift
SIN—SCK| setup time tivsLe SINX clock operation 5 - ns
. SCKx,
SCK|—SIN hold time tsLixe SINX 5 - ns
SCK falling time tr SCKXx - 5 ns
SCK rising time trR SCKXx - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

—  tevcr 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.
SIN6_0, SOT6_0, SCK6_0, SCS60_0

—  When the external load capacitance CL = 30 pF. (For *, when C. = 10 pF)
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High-Speed Synchronous Serial (SPI =1, SCINV = 0)
(Vec = 2.7V to 3.6V, Vss = 0OV)

- o Value :
Parameter Symbol Pin Name Conditions Min Max Unit
Serial clock cycle time tscyc SCKXx 4tcvep - ns
SCKt—SOT delay time tsHowi SS%I%( -10 +10 ns
: 14
SIN—SCK| setup time tivsLi SS?SX’ Internal shift . - ns
X clock operation 12.5
SCK|—SIN hold time tsLixi SSC;S;:, 5 - ns
SOT—SCK| delay time tsovLi SS%'%( 2tevee - 10 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep -5 - ns
Serial clock H pulse width tsHsL SCKXx tcyep + 10 - ns
SCK1—SOT delay time tsHove SS%I%( - 15 ns
. SCKXx, External shift
SIN—SCK]| setup time tivsLe SINX clock operation 5 - ns
. SCKx,
SCK|—SIN hold time tsLixe SINX 5 - ns
SCK falling time te SCKXx - 5 ns
SCK rising time trR SCKx - 5 ns

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

—  tever 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.
SIN6_0, SOT6_0, SCK6_0, SCS60_0

—  When the external load capacitance C. = 30 pF. (For *, when C. = 10 pF)
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High-Speed Synchronous Serial (SPI =1, SCINV = 1)
(Vec = 2.7V to 3.6V, Vss = 0OV)

- o Value :
Parameter Symbol Pin Name Conditions Min Max Unit
Serial clock cycle time tscyc SCKXx 4tcvee - ns
. SCKx,
SCK|—SOT delay time tsLovi SOTx -10 +10 ns
SIN—SCK? setup time tivsHi SCKx, Internal shift clock 14 - ns
SINx . 12.5*
SCKx operation :
SCK1—SIN hold time tsHixi SINx’ 5 - ns
SOT—SCK? delay time tsovHi SS%l.(r))((’ 2tcver - 10 - ns
Serial clock L pulse width tsLsH SCKx 2tcver - 5 - ns
Serial clock H pulse width tsHsL SCKXx tcycp + 10 - ns
. SCKx,
SCK|—SOT delay time tsLove SOTx - 15 ns
. SCKXx, External shift clock
SIN—SCK? setup time tivsHe SINX operation 5 - ns
SCK1t—SIN hold time tsHixe SSCI:S;((’ 5 - ns
SCK falling time tr SCKx - 5 ns
SCK rising time tr SCKx - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

—  tevcrindicates 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.
SIN6_0, SOT6_0, SCK6_0, SCS60_0

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

Document Number: 002-03984 Rev. *C Page 127 of 182



aCYPRESS“ S6E2D3 Series

- EMBEDDED IN TOMORROW™

tscve N
SCK jl VoH Vo Von
——— tsovi ———» tsLovi
soT [ Vor Vor
N VoL = VoL
“ tivshi e tshixi —
ViH ViH
SIN Vi Vi
MS bit=0
t
SCK
VIL
SOT Vou
an
tIVSHE ke tSHIXE
SIN Vi Vi
Vll VII
MS bit =1

Document Number: 002-03984 Rev. *C Page 128 of 182



o CYPRESS

- EMBEDDED IN TOMORROW™

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

S6E2D3 Series

(Vee = 2.7V to 3.6V, Vss = 0V)

Value

Parameter Symbol | Conditions Unit
Min Max
SCS|—SCK| setup time tcssi Internal (*1)-20 (*1)+0 ns
SCK1—SCS1 hold time teshi shift clock (*2)+0 (*2)+20 ns
SCS deselect time tesol Operation | (x3) 20+5tcyce | (*3)+20+5tcyee | ns
SCS|—SCK| setup time tcsse 3tcvep+15 - ns
SCK1—SCS1 hold time tesHE External 0 - ns
SCS deselect time tcspe shift clock 3tcycr+15 - ns
SCS|—SOT delay time tose operation - 25 ns
SCSt—SOT delay time toee 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:

=  tever 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 (002-

04856).

—  When the external load capacitance C. = 30 pF.
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When Using High-Speed Synchronous Serial Chip Select (SCINV =1, CSLVL=1)

S6E2D3 Series

(Vee = 2.7V to 3.6V, Vss = 0V)

Value
Parameter Symbol | Conditions Unit
Min Max
SCS|—SCK1 setup time tessi Internal shift (*1)-20 (*1)+0 ns
SCK|—SCS1 hold time teshi clock (*2)+0 (*2)+20 ns
SCS deselect time tesol operation | (x3) 50+5tcvce | (*3)+20+5tcvee | ns
SCS|—SCK?1 setup time tcsse 3tcycp+15 - ns
SCK|—SCS1 hold time tcsHe External 0 - ns
SCS deselect time tcsoe shift clock 3teyer+15 - ns
SCS|—SOT delay time tose operation ] 25 ns
SCSt—SOT delay time toee 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:

=  tever 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 (002-

04856).

—  When the external load capacitance C. = 30 pF.
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When Using High-Speed Synchronous Serial Chip Select (SCINV = 0, CSLVL=0)

S6E2D3 Series

(Vee = 2.7V to 3.6V, Vss = 0V)

. Value .
Parameter Symbol | Conditions - Unit
Min Max
SCS1—SCK| setup time tcssi Internal shift (*1)-20 (*1)+0 ns
SCKt—SCS| hold time teshi clock (*2)+0 (*2)+20 ns
SCS deselect time tcsol operation | (+3y 2045tcycp | (*3)+20+5tcvce ns
SCS1—SCK| setup time tcsse 3tcyep+15 - ns
SCK1t—SCS| hold time tesHe External 0 - ns
SCS deselect time tcsoe shift clock 3tcyer+15 - ns
SCS1—-SOT delay time tose operation - 25 ns
SCS|—SOT delay time toee 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:

—  tevcr 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 (002-

04856).

—  When the external load capacitance CL = 30 pF.

Document Number: 002-03984 Rev. *C

Page 133 of 182



A

wes CYPRESS S6E2D3 Series
-_— EMBEDDED IN TOMORROW™
tcsoi
SCS
output
fcssi tcsHi
€
SCK A
output
SOT
(SPI=0)
SOT
(SPI=1)
MS bit=0
‘tCSDE‘
SCS [ < »
input ;
tesse tcsHe -
SCK - A
input
toee
SOT
(SPI=0) \ >< K% >< #
tose
sOT A
(SPI=1) i

VALY

MS bit = 1

Document Number: 002-03984 Rev. *C

Page 134 of 182




o CYPRESS

- EMBEDDED IN TOMORROW™

When Using Synchronous Serial Chip Select (SCINV =1, CSLVL=0)

S6E2D3 Series

(Vee = 2.7V to 3.6V, Vss = 0V)

. Value .
Parameter Symbol | Conditions - Unit
Min Max
SCS1—SCK1 setup time tcssi Internal shift (*1)-20 (*1)+0 ns
SCKt—SCS| hold time teshi clock (*2)+0 (*2)+20 ns
SCS deselect time tcsol operation (*3)-20+5tcvcp | (*3)+20+5tcyce | ns
SCS1—SCK1 setup time tcsse 3tcyep+15 - ns
SCK|—SCS| hold time tcsHe External 0 - ns
SCS deselect time tcspe shift clock 3tcyer+15 - ns
SCS1—-SOT delay time tose operation - 40 ns
SCS|—SOT delay time toee 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:

—  tevcr 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 (002-

04856).

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

SS _teso
scs i -X [
output L .

tcssi tesHi

SCK
output

)
o, R
SN D D

MS bit =0

% tcspe
scs r o
input 4] _
tcsse e
SCK
input
toee
SOT
(SPI=0) 71_
tose
<«
T
e
S il

MS bit = 1
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External Clock (EXT = 1): when in Asynchronous Mode Only
(Vec = 2.7V to 3.6V, Vss = 0OV)

Parameter Symbol | Condition Min Value Max Unit Remarks
Serial clock L pulse width tsLsH tcycp + 10 - ns
Serial clock H pulse width tsHsL _ teyer + 10 - ns
SCK falling time tr CL=30pF - 5 ns
SCKrising time tr - 5 ns
G tr
" toysL N LS ™
SCK \Y \Y Y
V IH IH VII VII IH
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12.4.13 External Input Timing

S6E2D3 Series

(Vee = 2.7V to 3.6V, Vss = 0V)

Parameter | Symbol Pin Name | Conditions Mil\1/alue Max Unit Remarks
ADTG A/D converter trigger
input
FRCKO - 2tcyep™1 - ns | Free-run timer input
clock
ICOx Input capture
Input pulse DTTIOX - 2tcyep*1 - ns | Waveform generator
h Nk, tINL
width 2tcyep + } ns
INT3x, NMIX ) 100(*1) E)Sﬁrnal interrupt,
500(*2) - ns
WKUPXx - 500(*3) - ns | Deep standby wake up

(*1): tevep indicates the APB bus clock cycle time except stop when in Stop mode, in timer mode.
About the APB bus number which the Multi-function Timer and 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
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12.4.14 Quadrature Position/Revolution Counter Timing

S6E2D3 Series

(Vee = 2.7V to 3.6V, Vss = 0V)

. Value :
Parameter Symbol Conditions Min Max Unit
AIN pin H width tAHL -
AIN pin L width taLL -
BIN pin H width tBHL -
BIN pin L width tBLL -
BIN rising time from taUBU PC_Mode2 or
AIN pin H level PC Mode3
AIN falling time from t PC_Mode2 or
BIN pin H level BUAD PC_Mode3
BIN falling time from tADED PC_Mode2 or
AIN pin L level PC_Mode3
AIN rising time from teAU PC_Mode2 or
BIN pin L level PC Mode3
AIN rising time from t PC_Mode2 or
BIN pin H level BUAY PC_Mode3 tovep® ) s
BIN falling time from e PC_Mode2 or cvep
AIN pin H level PC_Mode3
AIN falling time from teAD PC_Mode2 or
BIN pin L level PC Mode3
BIN rising time from ¢ PC_Mode2 or
AIN pin L level ADBU PC_Mode3
ZIN pin H width tzHL QCR:CGSC=0
ZIN pin L width tzL QCR:CGSC=0
AIN/BIN rising and falling
time from determined ZIN tzaBe QCR:CGSC=1
level
Determined ZIN level from
AIN/BIN rising and falling taBEZ QCR:CGSC=1
time

*: teyep indicates the APB bus clock cycle time except 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

taLL

tBUAD

tBDAU
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S6E2D3 Series

BIN

AIN

tBHL tBLL
< > <
< > < > ——P >
tBUAU tauBD tBDAD tADBU

ZIN

tZHL
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v M _
ZIN
S )
< > tasez
tzaBE - >
AIN/BIN N
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12.4.15 PPC Timing

Standard Mode, Fast Mode
(Vec = 2.7V to 3.6, Vss = 0V)

Parameter Symbol Conditions St“a;l?:ard MI?II(;?( N'I:i?ISt Moﬁneax Unit | Remarks
SCL clock frequency fsoL 0 100 0 400 kHz
(Repeated) START condition hold
time tHDsTA 4.0 - 0.6 - V&
SDA| — SCL |
SCL clock L width tLow 4.7 - 1.3 - us
SCL clock H width tHiGH 4.0 - 0.6 - us
(Repeated) Start condition setup
time tsusTta _ 4.7 - 0.6 - s
SCL 1> SDA | Cu =30 pF, "
Data hold time R = (VplloL) . .
t 0 3.452 0 0.9° s
SCL | — SDA | 1 HODAT H
coa iy = w | o |
g-lc—:(L)FT) C_?rggf? setup time tsusTo 4.0 - 0.6 - V&
Bus free time between t 47 ) 13 ) s
Stop condition and Start condition BUF ) ) H
2MHz < ” 2
tovop<40 MHz | 2 tever ) tover 4 i ns
40 MHz < ” 4
tovop< 60 MHz | 4 tever - tevep™ - ns
Noise filter tsp 60 MHz < " 6 *5
tovop< 80 MHz | O tever ) tever i ns
80 MHz < 8
tever <100 8 tcver - *4 - ns
MHz tevep

*1: R and C. represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. Vp indicates
the power supply voltage of the pull-up resistance and lov indicates VoL guaranteed current.

*2: The maximum tuppar must satisfy that it does not extend at least L period (tLow) of device's SCL signal.

*3: A Fast mode I12C bus device can be used on a Standard mode I12C bus system as long as the device satisfies the
requirement of tsupar = 250 ns.

*4: tcyep is the APB bus clock cycle time.
About the APB bus number that I12C is connected to, see 8. Block Diagram in this data sheet.
When the standard mode is used, please set to 2 MHz or more peripheral bus clock.
When fast mode is used, please set to 8MIHz or more peripheral bus clock.
*5: The noise filter time can be changed by register settings.
Change the number of the noise filter steps according to APB bus clock frequency.
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Fast Mode Plus (Fm+)
(Vec = 2.7V to 3.6V, Vss = 0V)

*
Parameter Symbol Conditions Fa';itnMode Plus (Fmg( 6 Unit Remarks

SCL clock frequency fscL 0 1000 kHz
(Repeated) Start condition hold
time tHDSTA 0.26 - us
SDA | —» SCL |
SCL clock L width tLow 0.5 - us
SCL clock H width tHiGH 0.26 - us
(Repeated) Start condition setup
time tsusTa _ 0.26 - S
SCL 1> SDA | Cu =30 pF, "
Data hold time R = (Vp/lo) ay

t 0 0.452 73 us
SCL | —SDA |1 HDDAT
Data setup time
SDA| 1 _Fi SCL 1 tsupar 50 - ns
gtoc’f T""jdgg’g fe“‘p time tsusTo 0.26 - s
Bus free time between t 05 )
Stop condition and Start condition BUF ) HS

60 MHz < "
L tcyer <80 MHz 6 tever ) ns N
Noise filter tsp 5
80 MHz < "
tovee <100 MHz 8 tovr - ns

*1: R and C. represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. Vp indicates
the power supply voltage of the pull-up resistance and lov indicates VoL guaranteed current.

*2: The maximum trppat must satisfy that it does not extend at least L period (tLow) of device's SCL signal.

*3: A Fast mode I2C bus device can be used on a Standard mode I2C bus system as long as the device satisfies the
requirement of "tsupar = 250 ns".

*4: tever is the APB bus clock cycle time.
About the APB bus number that I12C is connected to, 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 APB bus clock frequency.

*6: When using fast mode plus (Fm+), set the 1/0 pin to the mode corresponding to 12C Fm+ in the EPFR register.
See Chapter 12 : I/O Port in "FM4 Family Peripheral Manual Main part (002-04856)" for the details.

I e o WA
fon tsupar A tour

nla

SCL F S R S R O L R L S F

_ > e —» —»
tHosTA tiooar  theH thpsta tsp tsusto

12.4.16 ETM Timing
(Vee = 2.7V to 3.6V, Vss = 0V)
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Parameter Symbol Pin Name Conditions Value Unit Remarks
Min Max
TRACECLK,
Data hold teTmH TRACEDI[3:0] - 2 15 ns
TRACECLK
frequency 1/trracE - 32 MHz
TRACECLK
TRACECLK
clock cycle trrRACE - 31.25 - ns
Note:

- When the external load capacitance C.= 30 pF.

tevec

Y _

|
HOLK W

TRACECLK " Von VoL |
| I
| | |
i termn ! termn i
L ' 1
. | Vou Vonu
TRACEDI[3:0] P v P divey
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12.4.17 JTAG Timing
(Vcc = 2.7V to 3.6V, Vss = 0V)

Value Unit

Parameter Symbol Pin Name Conditions Min Max Remarks
TMS, TDI setup time tutacs TI\;IrSC,}SIlDI - 15 - ns
TMS, TDI hold time tuTaGH TI\;IrSC,}SIlDI - 15 - ns
TDO delay time tiTaGD -.ll—.g}é’ - - 45 ns

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

| tJTAGS : tlTAlGH |
I I I
: ““Von v Von ™
TMS/TDI ! Vor ' Voo

| Von
TDO ‘
D
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12.4.18 IS Timing

Master Mode Timing
(Vec = 2.7V to 3.6V, Vss = 0V)

. " Value :
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
Output frequency tmeye 12SCK - - 12.288 MHz
t 45 55 %
Output clock pulse width MW 12SCK - i
tmuw 45 55 %
12SCK—I12SWS 12SCK,
delay time tors 12SWS - 0 24.0 ns
12SCK—I12SDO 12SCK,
delay time* topo 12SDO - 0 24.0 ns
12SDI—12SCK
setup time o I2SCK, ) 25.0 ) ns
12SDI—12SCK ¢ 12SDI ) 0 ) ns
hold time Ho!
Input signal rising time t - - 5 ns
PSS g “ 125Dl
Input signal falling time tr - - 5 ns

*: Except for the first bit of transmission frame

Notes:
- When the external load capacitance CL= 20 pF

—  When I2SWS=48 kHz, I2MCLK=256 x [2SWS
Frame synchronization signal (I2SWS) is settable to 48 kHz, 32 kHz, 16 kHz.
See Chapter 7-2: I’S(Inter-IC Sound bus)Interface in FM4 Family Peripheral Manual Communication part (002-04862) for the

details.
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CYC

=
Niad I S S LR N S N

£
z
v

12SCK (CPOL=0) /|

[ J

12SCK (CPOL=1)

2SWS
(FSPH=0, FSLN=0) -

tors tDF:
2SWS 7£
(FSPH=1, FSLN=0) 7/

2SWS
(FSPH=0, FSLN=1) —

J i
S
)

L £
:

-
i

2SWS 7[ !
(FSPH=1, FSLN=1)

4 X ’
2SDO \ ,
Lsnrple Tt | il o )

12SDI 4 ><
(SMPL=0) /

< tsor ‘*ﬁqm

M
=]

2SDI
(SMPL=1)

>7
>7
>7

Note:
—  See Chapter 7-2: I?S(Inter-IC Sound bus)Interface in FM4 Family Peripheral Manual Communication part (002-04862) for
the details of CPOL, FSPH, FSLIN, SMPL .

0.8 X Vg, 0.8 X V¢ 0.8 x V¢,
2SDI
02X Vg 0.2 X Ve
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Slave Mode Timing
(Vec = 2.7V to 3.6V, Vss = 0V)

Parameter Symbol Pin Name Conditions Min Value Max Unit Remarks
Input frequency tscye I2SCK - - 12.288 MHz
t 45 55 %
Input clock pulse width S 12SCK - >
tstw 45 55 %
12SWS—I12SCK ¢ I12SCK, ) 8 ) ns
Setup time SF! 12SWS
12SWS—I2SCK t I12SCK, ) 0 ) ns
Hold time Ar 12SWS
gz:ygir:;%SDo topo - 0 32 ns
12SCK1—12SDO 12SCK, 128DO
L tore1 - 0 32 ns
Delay Time
12SDI—12SCK| tso1 ) 8 ) ns
Setup time
12SDI—I12SCK| t 12SCK, 12SDI ) 0 ) ns
Hold time Hol
Input signal rising time tri I2SCK, - - 5 ns
Input signal falling time tri I2SWS,12SDI - - 5 ns

*1: Except for the first bit of transmission frame
*2: When FSPH register 1.

Notes:
—  When the external load capacitance CL= 20 pF
- When I2SWS=48 kHz, I2MCLK=256 x [2SWS
Frame synchronization signal (I2SWS) is settable to 48 kHz, 32 kHz, 16 kHz.

See Chapter 7-2: I’S(Inter-IC Sound bus)Interface in FM4 Family Peripheral Manual Communication part (002-04862) for
the details.
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<—t —p
SCYC
<_tSHW_>
. >
12SCK (CPOL=0) 7Z X A 5( 7Z 5(_71_\_/ /_71_\_71_\
12SCK (CPOL=1) N 7 N\ / um / 7/
tS i
2SWS _7|2__;
(FSPH=0, FSLN=0) =~ ———
Fsgl thr,
DSWS 71_
(FSPH=1, FSLN=0) /
tsg
DSWS o
(FSPH=0, FSLN=1) ——7|2_’ \
syl o
2SWS / o
(FSPH=1, FSLN=1) 7tD . \_
‘_F&KII DD
2SDO < X Iy X )7
< t§DI=: tHDI :I: t@DI:: tHDI :I
12SDI ’ >—
(SMPL=0) :X
t
le——sDlpatip ,
12SDI ’ >—
(SMPL=1) ‘* X :X
Notes:

—  See Chapter 7-2: I?S(Inter-IC Sound bus)Interface in FM4 Family Peripheral Manual Communication part (002-04862) for
the details of FSPH, FSLN, SMPL

—  I12SCKinput is selectable polarity by CPOL bit of CNTREG register

2SWS

12SDI

0.8X Vg

02X Veo

0.8X Vg,

02X Ve,

try
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* ]2SMCLK Input Characteristics
(Vec = 2.7V to 3.6V, Vss = 0V)

Parameter Symbol Nzlr:e Conditions Min Value Max Unit Remarks

Input frequency fcHs [2SCK - - 25 MHz
Input clock cycle teyiHs - - 40 - ns
Input clock pulse width ; - Puwis/tovins 45 55 % When using

Pwis/tcyLHs external clock
Input clock rising time and tcrs ) ) ) 5 ns When using
falling time tcrs external clock

tevins |

08X Voo /- 0.8X Voo 08X Voo
[2SMCLK
0.2 X Vg 0.2 X Vg
Pwhs Pwis
ters ters

* 2SMCLK Output Characteristics
(Vec = 2.7V to 3.6V, Vss = 0V)

Pin i Value .
Parameter Symbol Name Conditions Min Max Unit Remarks
Input frequency fors 12SCK - - 12.288 MHz
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12.4.19 GDC:Panel Output Timing
(Vce = 3.0V to 3.6V, Vss = 0V)

Value

Parameter Symbol Pin Name Conditions Min Max Unit
Output frequency tcycpnGE PNL_DCLK - - 40 MHz
PNL_DCLK|—PNL_PD[23:0] ] ] ]
Output delay time trDOPDGE PNL_PD[23:0] 4.5 45 ns
PNL_DCLK|—PNL_LH_SYN
C tHooPDGE PNL_LH_SYNC - -4.5 4.5 ns
Output delay time
PNL DCLK|—PNL FV_SYN
C Output delay time tvboppGE PNL_FV_SYNC - 45 45 ns
PNL_DCLK|—PNL_LE ) )
Output delay time toopoce PNL_LE 4.5 4.5 ns
PNL_DCLK|—PNL_DEN
Output delay time toborpGE PNL_DEN - -4.5 4.5 ns
PNL_DCLK|—PNL_PWE
Output delay time trooPDGE PNL_PWE -4.5 4.5 ns
tCYCPNGE
PNL_DCLK 4/_\
\ / \
PNL_PD[23:0] >< ><
«>
teporpce
PNL_LHSYNC X \
«—>
tHDOPDGE
PNL_FVSYNC \
«—>
tvborpae
PNL_LE \
«—>
tLDOPDGE
PNL_DEN X \
«—>
tDDOPDGE
PNL_PWE X \
«—>
tPDOPDGE
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12.4.20 GDC: SDRAM-IF Timing

(Vee = 3.0V to 3.6V, Vss = 0V)

Parameter Symbol Pin Name Min Value Max Unit
Output frequency tcycsp GE_SDCLK - 80 MHz
Address delay time taosp GCI;E§SDIZ?1I;KO] 1 5 ns
Bank address delay time teaosD Ggfgggg[l‘ﬁo] 1 5 ns
QE_SDCLKT—» Data output delay tooso GE_SDCLK 1 5 ns
time GE_SDDQ[31:0]
GE_SDCLK?— Data output Hi-Z time toozsp GEG_ESTDSIEC():[;T:O] 1 5 ns
GE_SDDQM[3:0] delay time twrosD GECEE_D?DDQCI\III_[E:O] 1 5 ns
GE_SDCSX delay time tscssp ggzgggé;(( 1 5 ns
GE_SDRASX delay time trASSD GGEE__SSDI??(/:ALSKX 1 5 ns
GE_SDCASX delay time tcassp GGEE__SSD%C,;AI\_SKX 1 5 ns
GE_SDWEX delay time tswesp (CSBEE__gDDVC\:/II_E})(( 1 5 ns
GE_SDCKE delay time tckesp SE:SBCCJIIZE 1 5 ns
Data setup time tossp GEG_ EST:;SEI)DQC[;?O] 4 - ns
Data hold time toHsD GEG_ES_[;SDD(;;[;T:O] 0 - ns
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tCYCSD

A
v

GE_SDCLK /_\—
4/ taosp /
>
GE_SDA[11:0] A Address ><
tBAOSD
S b e
GE_SDBA[1:0] ><\ Address ><
tWROSD
- |
GE_SDDQM[3:0] \\ /
tSCSSD
- |
GE_SDCSX \\ /
trassp
- |
GE_SDRASX \\ /
t
CASSD
GE_SDCASX \\ /
tSWESD
e
GE_SDWEX \ /
tCKESD
GE_SDCKE \ /
tDSSD tDHSD
«—>
GE_SDRASX /\ RD :>—
t
posb Thozsp
«—>
GE_SDRASX WD >‘7
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12.4.21 GDC: High-Speed Quad SPI Timing
(Vec = 3.0V to 3.6V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions - Unit
Min Max
Serial clock
frequency tscyem GE_SPCK - 80 MHz
Enabled CS— 1 Bxt _
CLK Starting Time tosLsko2 ’ 45202@/' - ns
(mode0/mode2) :
Enabled CS—
CLK Starting Time tosLsk13 tscyem—4.25 - ns
(mode1/mode3) GE SPCK
CLK Last— GE_SPCSX0
Disabled CS Time tosksLo2 CL=20 pF tscyem - ns
(mode0/mode2)
CLK Last—
Disabled CS Time tosksL13 1.5xtscyem - ns
(mode1/mode3)
SIO Data output time tospar GE_SPCK, -1.25 4.25 ns
GE_SPDQO,
GE_SPDAQ1,
SIO Setup tosseT GE_SPDQ2 4 - ns
GE_SPDQ3
SI0 Hold tspHoLD 0.5%tscyem - ns
Note:
—  See Chapter 8-3: High-Speed Quad SPI controller in FM4 Family Peripheral Manual Communication part (002-04862) for
the detail of RTM mode.
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GE_SPCSX0
—tscycwm
mode0
mode2
GE_SPCK " tosLskoz tosksLoZ
model
mode3
*tOSLsm > tosksLT3 ’
GE_SPDQO, input
GE_SPDQ1,
GE_SPDQ2, tDsSET, tspHoLD
GE_SPDQ3
output
tospAT
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12.4.22 GDC: HyperBus I/F Timing

HyperFlash Write

(Vee = 3.0V to 3.6V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions - Unit
Min Max
Hyper Bus clock cycle tckeve GE_HBCK 10 - ns
CsST |—-CK1T tcss GE_HBCSX1 3 i ns
Chip Select setup time GE_HBCSXO0
CS | —RDS |
Chip select active to RDS valid(Low) fosv GE_HBRWDS ] 8 ns
DQ — CKT | tis GE_HBDQ7- 08 i ns
Input setup time GE_HBDQO CL=30 pF )
CKT |— DQ tiH GE_HBDQ7- 0.8 ) ns
Input hold time GE_HBDQO )
CKl — Ccs1 tesh GE_HBCSX1 0 i ns
Chip select hold time GE_HBCSX0
CS 1T — RDS(Hi-z) tosz GE_HBCSX1 ) 7 ns
Chip select Inactive to RDS High-Z GE_HBCSX0
CsSt — csli tosni GE_HBCSX1 8 ) ns
Chip select HIGH between operation GE_HBCSXO0
| tosh

GE_HBCSXO0,1
- i Vo,
tekeve
|“tc55'> =

s alm A

tDSV > d

I/

tDSZ

\

GE_HBRWDS

GE_HBDQ7-0
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HyperFlash Read

(Vece = 3.0V to 3.6V, Vss = 0V)

. . Value .
Parameter Symbol Pin Name Conditions Vi v Unit
in ax
Hyper Bus clock cycle trRoscyc GE_HBCK 10 - ns
Read initial Access Time tacc GE_HBCK - 120 ns
CS1T |—-CK1 tcss GE_HBCSX1 3 ] ns
Chip Select setup time GE_HBCSXO0
cs| — RDS|
Chip select active to RDS valid (Low) tosv GE_HBRWDS j 8 ns
DQ — CK1 | GE_HBDQ7-
Input setup time tis GE_HBDQO 038 ) ns
CKT l— DQ GE_HBDQ7-
Input hold time tin GE_HBDQO 08 - ns
CK|l — CSs1 ¢ GE_HBCSX1 0 i ns
Chip select hold time oSt GE_HBCSX0 C =300F
CS1 — RDS(Hi-2) 1=30p
Chip select Inactive to RDS High-Z osz GE_HBRWDS / ns
CKT | — DQ (LowZ) t GE_HBDQ7- 0 i ns
Clock to DQs Low Z paz GE_HBDQO
RDS 1 | — DQ (valid) GE_HBDQ7- ]
RDS transition to DQ valid oss GE_HBDQO 0.8 +0.8 ns
RDS 1 | — DQ (invalid) GE_HBDQ7-
RDS transition to DQ invalid tosH GE_HBDQO 038 0.8 ns
CS 1 — DQ (Hi-Z) toz GE_HBDQ7- i 7 ns
Chip select Inactive to DQs High-Z GE_HBDQO
CKT l— RDST |
CK transition to RDS transition texos GE_HBRWDS ! 7 ns
cst—csl . GE_HBCSX1 8 ] s
Chip select HIGH between Operation H GE_HBCSX0
le— tesh
- tace >
Vo
GE_HBCSX0,1 _\ Vo, /
<'tCSS_’| tosH [t
S I i 5V S R W AR W R S A
VOL
tst tCKDS <
tooLz (RDSCYC <
< i V -~ t
GE_HBRWDS / ! OH \ e
tosi?™| [ > [*toss
\%
GE_HBDGr-0 s il
VOL
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter
(Vcc = AVec = 2.7V to 3.6V, Vss = AVss = AVRL = 0V)

Parameter Symbol N';ir: e Min V.?;:e Max Unit Remarks

Resolution - - - - 12 bit
Integral Nonlinearity - - - - +45 LSB
Differential Nonlinearity - - - - +25 LSB AVRH=2.7 V to
Zero transition voltage Vzr ANXxx - +2 7 LSB 36V
Full-scale transition AVRH % Offset calibration
voltage VrsT ANXxx - 2 AVRH £ 7 LSB when used
Total error - - - +3 +8 LSB
Conversion time - - 1.0" - - us
Sampling time *2 ts - 0.3 - 10 Ms
Compare clock cycle*3 tcek - 50 - 1000 ns
State transition time to t . _ ) 10 s
operation permission STt . H

A/D 1unit
Power supply current ) AVee ) 0.30 045 mA operation
(analog + digital) - 0.1 95 UA | When A/D stop

A/D 1unit
Reference power - 0.66 1.18 mA operation
supply current(AVRH) ) AVRH AVRH=3.3 V

- 0.2 3.2 MA When A/D stop
Analog input capacity CaiN - - - 12.05 pF
Analog input resistance RaIN - - - 1.8 kQ
Interchannel disparity - - - - 4 LSB
Analog port input leak ) ANXX ) ) 5 A
current M
Analog input voltage - ANXxx ﬁxzz - %R;CH x
- - >

Reference voltage - ':\\//ET A\ZVZS - ':ng x fock 2 50 ns

*1: The conversion time is the value of sampling time (ts) + compare time (tc).
Ensure that it satisfies the value of sampling time (ts) and compare clock cycle (tcck).

For setting of sampling time and compare clock cycle, see Chapter 1-1: A/D Converter in FM4 Family Peripheral
Manual Analog Macro Part (002-04860). The register setting of the A/D converter is reflected by the APB bus clock
timing.
For more information about the APB bus signal to which the A/D converter is connected, see 10. Block Diagram in
this data sheet.
The sampling clock 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 (ic) is the value of (Equation 2).
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ANxx
Analog input pin Comparator

, Rext Rain
Analog signal

source V V'V w ®

T Can

(Equation 1) ts 2 (Rain + Rext) x Cain x 9
ts: Sampling time
Ran:  Input resistance of A/ID = 1.8 kQ
Cann:  Input capacity of A/D = 12.05 pF
Rext:  Output impedance of external circuit
(Equation 2) tc = tcck x 14
tc: Compare time

tcck:  Compare clock cycle
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Definition of 12-bit A/D Converter Terms

HMResolution:

Hintegral Nonlinearity:

HEDifferential Nonlinearity:

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

Deviation of the line between the zero-transition point
(0b0O00000000000 «—— 0b000000000001) and the full-scale transition point
(0b111111111110 <—— 0b111111111111) from the actual conversion characteristics.

Deviation from the ideal value of the input voltage that is required to change the output code
by 1 LSB.

Integral Nonlinearity Differential Nonlinearity

OXFFFT
Actual conversion .
OXFFET  characteristics \ ------ — Ox(N+1)T Actual con\{er.smn Pt
{1 LSB(N-1) + Vz1} characteristics
OxFFD+ N
: i Vrst -
; Ideal characteristics
: o fr (Actually- | gund T N L
3 i \\ measured | 2 |
5 : : value) 5 :
O 0x004 -+ - VNT o ;
w ; (Actually-measured E
g’ 0x003+ value) gOX(N-1)-- R e ViNenT
\Actual conversion : T (Actually-measured
. ; H : value
0x002+ ¢ characteristics : : VNT )
i [++—Ideal characteristics (Actually-measured
0x001-+ HE 0x(N-2) T value)
/ Vzr (Actually-measured value) i Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input
- x (N-1)+
Integral Nonlinearity of digital output N = Vit - {1LSB gll\_lSEj) Vai} [LSB]
. . . . - _ ViN+1)T = VNT
Differential Nonlinearity of digital output N = - 1[LSB]
1LSB
_ _Vest-Vzr
1LsB= 4094
N: A/D converter digital output value.

Vzr:  Voltage at which the digital output changes from 0x000 to 0x001.
Vest: Voltage at which the digital output changes from OxFFE to OxFFF.
Vnt:  Voltage at which the digital output changes from Ox(N — 1) to OxN.
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M Total error:

A difference between actual value and theoretical value.

S6E2D3 Series

The overall error includes zero-transition voltage, full-scale transition voltage and linearity error.

Total error

OXFFF ——

I

OXFFE —— Fe=-=-= . -=-
Actual conversion
characteristics

OXFFD —— pomsmmnoe .
5 {1LSB’ x (N-1) + 0.5 LSB’} !
1 1
o ! '
5 8 [T : -
o i < -
© | _\> i
2 0x004 —— S e A
(@)] ! ' v
A i | NT
a 1 i (Actually-measured
0x003 —— - S J value)
E E Actual conversion
E 54— characteristics
0X002 —— r--- pe——— - n

0X001 —— oo |
Vz'=0.5LSB' — > |a—
1
1

Vst =1.5LSB’

AVRL Analog input

Vyr—- {1 LSB’ X (N-1) + 0.5 LSB’}

Total error of digital output N =

1LSB’
P _ AVRH - AVRL
1LSB’ (ideal value) = 2096
Vzr' (ideal value) = AVRL + 0.5 LSB’ V]
Vest (ideal value) = AVRH -1.5LSB’ V]

[LSB]

Vnr @ A voltage for causing transition of digital output from (N-1) to N
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12.6 USB Characteristics

S6E2D3 Series

(Vee = 3.0V to 3.6V, Vss = 0V)

Pin

Value

Parameter Symbol Name Conditions Min Max Unit | Remarks

Input H level voltage ViH - 2.0 Vee+ 0.3 V *1
Input Input L level voltage Vi - Vss-0.3 0.8 \ *1
characteristi | Differential input sensitivity VoI - 0.2 - \Y *2
cs Different common mode Vo ) 0.8 25 v %0

range

External pull-
Output H level voltage VoH up resistance 2.8 3.6 \% *3
= 15kQ
External pull-
Output L level voltage VoL UDPO/ | up resistance 0.0 0.3 \Y *3
UDMO = 15kQ

Output Crossover voltage VcRrs - 1.3 2.0 \Y *4
characteristi | Rising time trr Full-Speed 4 20 ns *5
cs Falling time trr Full-Speed 4 20 ns *5

Rising/falling time matching tFRFM Full-Speed 90 111.11 % *5

Output impedance Zprv Full-Speed 28 44 Q *6

Rising time tr Low-Speed 75 300 ns *7

Falling time tLr Low-Speed 75 300 ns *7

Rising/falling time matching tLRFM Low-Speed 80 125 % *7

*1: The switching threshold voltage of Single-end-receiver of USB 1/O buffer is set as within ViL (Max) = 0.8 V,
Vin (Min) = 2.0 V (TTL input standard).

There are some hysteresis to lower noise sensitivity.

*2: Use differential-Receiver to receive USB differential data signal.

Differential-receiver has 200 mV of differential input sensitivity when the differential data input is within 0.8 V to

2.5V to the local ground reference

level.

Above voltage range is the common mode input voltage range.

- 1.0
=)

o

k= ]
ss -
c

6 > |
2 2

'Og ]
ES o2 -
£

£

=

»
hatl

|
T
08

I I I
25

Common mode input voltage [V]

*3: The output drive capability of the driver is below 0.3 V at Low-state (Vo) (to 3.6 V and 1.5 kQ load), and 2.8 V or
above (to the Vss and 15 kQ load) at High-State (Von).

*4: The cross voltage of the external differential output signal (D + /D - ) of USB I/O buffer is within 1.3 V to 2.0 V.
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D+ +
Max 2.0 V \></ \></ Vcrs specified range
Min 1.3V
D- 2 )

*5: They indicate Rising time (trr) and Falling time (trr) of the Full-speed differential data signal.
They are defined by the time between 10 % and 90 % of the output signal voltage.

For Full-speed buffer, ter/ter ratio is regulated as within + 10 % to minimize RFI emission.

D+
90% 90%
10% 10%
tFR trr
Rising time Falling time
Full-speed Buffer
Rs=27Q)
TxD+ AN 1
f ) /; C,=50pF
Rs=27Q
TxD- J_
Q C_=50pF
3-State Enable /;
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*6: USB Full-speed connection is performed via twist pair cable shield with 90 Q + 15 % characteristic impedance (Differential
Mode).
USB standard defines that output impedance of USB driver must be in range from 28 Q to 44 Q. So, discrete series
resistor (Rs) addition is defined in order to satisfy the above definition and keep balance.
When using this USB /O, use it with 25 Q to 30 Q (recommendation value 27 Q) Series resistor Rs.

Full-speed Buffer

TxD+ 28Q to 44Q Equiv. Imped.

TxD- 28Q) to 44Q Equiv. Imped.

J-State Enable ——.J ! Mount it as external resistance. j

Rs series resistor 25 Q to 30 Q
Series resistor of 27 Q (recommendation value) must be added.
And, use "resistance with an uncertainty of 5% by E24 sequence”.

*7: They indicate rising time (tLr) and Falling time (iLr) of the Low-speed differential data signal.
They are defined by the time between 10 % and 90 % of the output signal voltage.

D+

90% 90%

10% 10%

R tie

Rising time Falling time

Note:
-  See Low-speed load (Compliance load) for conditions of external load.
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B[ ow-speed load (Upstream port load) - Reference 1

S6E2D3 Series

Low-speed Buffer
P Rs=270Q
TxD+ *
1L ..
Rpd CL = 50pF to 150pF
9 & &
: Rs=270Q
T*xD- __| . 1
i ( ) Rpd é CL = 50pF to 150pF
3-State Enable —— T /;
S Rpd=15k0
M| ow-speed load (Downstream port load) - Reference 2
Low-speed Buffer
LT Rs=270Q
TxD+ o 1 VTERM
E ) CL=
i 200pF to 600pF Rpu
. 1 Rs=270Q
TxD- AN .
| O | Ci = Rpu=1.5kQ
3-State Enable ; -~ 200pF to 600pF VTERM=36V
M| ow-speed load (Compliance load)
Low-speed Buffer
T LT Rs=270Q
TxD+ — MWA——
E ( ) /; CL = 200pF to 450pF
Rs=270
TxD- 5 A J_
9 CL = 200pF to 450pF
3-State Enable . /77;
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12.7 Low-Voltage Detection Characteristics
12.7.1 Low-Voltage Detection Reset
Paramet Symbol Conditi Value Unit Remark
arameter ymbo onditions Min Typ Max ni emarks
Detected voltage VDL - 2.46 2.55 2.64 Vv mgg voltage
Released voltage VDH ; 251 2.60 2.69 v :’I\;gz” voltage
12.7.2 Interrupt of Low-Voltage Detection
. Value .
Parameter Symbol Conditions Min Typ Max Unit Remarks
Detected voltage VDL 2.80 2.90 3.00 Vv meg voltage
SVHI = 00111 thn voltage
Released voltage VDH 2.90 3.00 3.11 Vo | e 9
Detected voltage VDL 2.99 3.10 3.21 v meg voltage
SVHI = 00100 thn voltage
Released voltage VDH 3.09 3.20 3.31 \% rises 9
Detected voltage VDL 3.18 3.30 3.42 v meg voltage
SVHI =01100 thzn voltage
Released voltage VDH 3.28 3.40 3.52 Vo | reee 9
LVD stabilization wait 4800x%tcycp
time tLvow - - - * us

*: tever indicates the APB2 bus clock cycle time.
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12.8 MainFlash Memory Write/Erase Characteristics
(Vcec = 2.7V to 3.6V, Vss = 0V)

Value .
Parameter Min Typ Max Unit Remarks
Large Sector - 0.7 3.7 S
Sector erase Includes write time prior to internal
time erase
Small Sector - 0.3 1.1 S
Half 4016 Write cycles < 100 100
bi?) word (16- times i 12 us Not including system-level overhead
write time Write cycles > 100 time
. 200
times
. . Includes write time prior to internal
Chip erase time - 6.6 31 s
erase
Write Cycles and Data Hold Time
Erase/Write Cycles (cycle) Data Hold Time (year)
1,000 20*
10,000 10*
100,000 5*

*: 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 VFLASH Memory Write/Erase Characteristics
(Vec = 2.7V to 3.6V, Vss = 0V)

Value .
Parameter Min Typ Max Unit Remarks
Sector erase time (4 KB) - 50 450 ms
Block Erase Time (64 KB) - 500 2000 ms
Page Program Time - 0.7 3 ms
Chip erase time - 11.2 64 S
Erase Endurance
Value .
Parameter Unit Remarks
Min Typ Max
Erase per sector 100k - - cycle

*: Data retention of 20 years is based on 1k erase cycle or less.
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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
(Vce = 2.7V to 3.6V, Vss = 0V)

Value .
Parameter Symbol Typ Max”™ Unit Remarks
Sleep mode HCLKx1 us
High-speed CR Timer mode
Main Timer mode 40 80 us
PLL Timer mode
Low-speed CR timer mode 450 900 us
Sub timer mode 896 1136 us
RTC mode
Stop mode tient 316 581 us
(High-speed CR /Main/PLL run mode return)
RTC mode
Stop mode 270 540 us
(Low-speed CR/sub run mode return)
without RAM
Deep standby RTC mode 365 667 HS retention
Deep standby Stop mode 365 667 us with R_AM
retention

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

Example of standby recovery operation (when in external interrupt recovery*)

ExtINT

Interrupt factor

Active
accept

|

f«-———————————~~~

I tient :
| Interrupt factor
I clear by CPU
|
|
|

CPU
. Start
Operation a

*: 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

Int f .
nterrupt factor Active
accept
|
| ' !
! tienT I
| 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: The return factor from each low power consumption modes in “FM4 Family Peripheral Manual Main
Part (002-04856).

- 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 (002-04856).
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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
(Vec = 2.7V to 3.6V, Vss = 0V)

Value

Parameter Symbol Tvp Max* Unit Remarks
Sleep mode 155 266 us
High-speed CR Timer mode
Main Timer mode 155 266 us
PLL Timer mode
Low-speed CR timer mode 315 567 us
Sub timer mode tRCNT 315 567 us
RTC mode
Stop mode 315 567 us
without RAM
Deep standby RTC mode 336 667 HS retention
Deep standby Stop mode 336 667 us with RAM
retention
*: The maximum value depends on the built-in CR accuracy.
Example of Standby Recovery Operation (when in INITX Recovery)
|
INITX
2 |
| |
| |
D))
C
Internal RST RST Active Release
| |
-~————————————————————_
! treNT :
|
|
|
|
|
CPU
Operation Start
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Example of Standby Recovery Operation (when in Internal Resource Reset Recovery*)

Internal
Resource RST

Internal RST

CPU
Operation

RST Active

treNT

Release

Start

*: Depending on the Low-Power consumption 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 mode.
See Chapter 6: The return factor from each low power consumption modes in “FM4 Family Peripheral Manual Main

Part (002-04856).

- The recovery process is unique for each operating mode. See Chapter 6: Low Power Consumption mode in FM4
Family Peripheral Manual Main Part (002-04856)

—  When the power-on reset/low-voltage detection reset, they are not included in the return factor. See 12.4.8 Power-on

Reset Timing.

— In recovering from reset, CPU changes to High-speed Run mode. In the case of using the main clock and PLL clock,
they need further main clock oscillation stabilization wait time and oscillation stabilization wait time of Main PLL clock.

— Internal resource reset indicates Watchdog reset and CSV reset.
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13.Ordering Information
Part Number Package
S6E2D35G0AGV20000 Plastic - LQFP (0.5 mm pitch), 120 pin
S6E2D35GJAMV20000 (LQM120)
Plastic - LQFP (0.5 mm pitch), 176 pin
SB6E2D35J0AGV2000A (LQP176)
Plastic - FBGA (0.5 mm pitch), 161 pin
S6E2D35G0AGB3000A (FDJ161)
Plastic + Ex-LQFP (0.5 mm pitch), 120 pin
S6E2D35G0AGE20000 (LEM120)
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14.Package Dimensions

S6E2D3 Series

Package Type Package Code
LQFP 120 LQM 120
E A
90 @ M 61
I

annanooananniponnooanononn

El E
§§ A

L R

4X

Qoo Jc]as]o]

b [$oos @[c[r @O BOTTOM VIEW

TOP VIEW

SEE DETAIL A

SIDE VIEW

A I

A c

o L '

SEATING T 1
PLANE A1& —b —]
SECTION A-A'
L-
DETAIL A

SYMBOL

DIMENSIONS

NOTES
1. ALL DIMENSIONS ARE IN MILLIMETERS.

MIN.

NOM. |MAX.

QDATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING

A

— | 1.70

LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

Al

0.05

— | 0.15

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

b

0.17

022 (027

TO BE DETERMINED AT SEATING PLANE C.

0.115

— |[0.195

ADIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION

18.00 BSC

ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED

16.00 BSC

AT DATUM PLANE H.

0.50 BSC

DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED

18.00 BSC

16.00 BSC

0.45

060 |0.75

0°

J— 8°

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 (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.

HESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

11. JEDEC SPECIFICATION NO. REF: N/A.

002-16172 **

PACKAGE OUTLINE, 120 LEAD LQFP
18.0X18.0X1.7 MM LQM 120 REVx

Document Number: 002-03984 Rev. *C

Page 173 of 182




aCYPRESS“ S6E2D3 Series

- EMBEDDED IN TOMORROW™

Package Type Package Code
LQFP 176 LQP 176
I @A
| pAA
132 = 89
198 w
1] [E]
A B %
A
A
O
w
| p
. > X AAN
ix Soio]c]~s]o] BOTTOM VIEW
OJo2o]c]as]p] b 0.08@[c[A8@[0O| A
TOP VIEW
A
A
| A e
SEATING
A PLANE T U 075 A1—' | —p —
Gl . & secmon
SIDE VIEW DETAIL A
NOTES
SYMBOL DIMENSIONS 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. |NOM. [MAX. /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A — [ — 1170 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 005 | — [o.5 A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 017 | 022 | 027 TO BE DETERMINED AT SEATING PLANE C.
" 009 1 — To20 /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
: : ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
D 26.00 BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D1 24.00 BSC AT DATUM PLANE H.
e 050 BSC /A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
£ 26.00 BSC WITHIN THE ZONE INDICATED.
£l 24.00 BSC /A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
L 045 | 060 075 FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
L1 030 | 050 [0.70 BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
5 o I — T & 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.

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

A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-15150 **

PACKAGE OUTLINE, 176 LEAD LQFP
24.0X24.0X1.7 MM LQP176 REVsk
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S6E2D3 Series

Package Type Package Code
FBGA 161 FDJ 161
]
] ] ol

£1[0.08C

2X

000000
000000

[eXe]
[e]e]
O00pO0O0000
[ele]
[e]e]

(KOOOOO 000000

CORNER

PIN A1 _ADEX MARK

O 1

~lo.0s 161x¢pb
2x YN
TOP VIEW
— BOTTOM VIEW
DETAIL
r Al ) //[0.20]c |
T S a | /
—OooUUUUYq
0.08[C:
[&]o0.08]c] ]
SIDE VIEW
DETAIL A _—
DIMENSIONS NOTES
SYMBOL
MIN. | NOM. | MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
A 1 20 2. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2009 .
: THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.
A1 020 | 025 | 0.30 3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.
D 8.00 BSC 4."¢” REPRESENTS THE SOLDER BALL GRID PITCH.
c 8.00 BSC 5. SYMBOL "MD" 1S THE BALL MATRIX SIZEIN THE "D” DIRECTION.
: SYMBOL "ME”IS THE BALL MATRIX SIZE IN THE “E” DIRECTION.
o1 6.00 BSC n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FORMATRIX
SIZEMD X ME.
E1 6.00 BSC /A\DIMENSION “b”ISMEASURED AT THE MAXIMUM BALL DIAMETER
IN A PLANE PARALLEL TO DATUM C.
MD 13
/\"SD” AND “SE” ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
ME 13 DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW .
WHEN THERE ISAN ODD NUMBER ~ OF SOLDER BALLS IN THE OUTERROW,
n 161 "SD”" OR "SE"< 0.
™ 0.25 | 0.30 | 0.35 WHEN THEREISAN  EVEN NUMBER OF SOLDERBALLSIN THE OUTER ROW,
“SD”= eD/2 AND “SE” = eE/2.
eD 0.50 BSC
/\A1 CORNER TO BE IDENTIFIED BY CHAM FER, LASER ORINK MARK.
oE 0.50 BSC METALLIZED MARK INDENTATION OROTHER MEANS.
.“+”INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
- 000 9 CATES ORETICAL Cl o OPULA S
10. JEDEC SPECIFICATION NO. REF: N/A.

002-16413 **

PACKAGE OUTLINE, 161 BALL FBGA
8.00X8.00X1.20 MM FDJ161 REV*x
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{=1b

Package Type Package Code
Ex-LQFP 120 LEM 120
A ___
| @ 2
A T D1] o1 61 D3| g0
TYP M\@HHHHHHHHH ARAHAARAAAR AAAAAAA
“ o1 == 60 60 // == o1
= \ — =
=l = =S = A ==
= R = [/ \ -
A = 18] A = ) =
120 = 31 312 / E520
HHHHHHE!L il ;
DA |ax AAA
Oo.20[c[A-B]D] [0.10[C[A-B[D] XPOSED PAD
ToP VIEW BOTTOM VIEW

[ ) =]

f— b —

SECTION A-A'

002-12611 *A

‘ H DETAILA
—r——| \ N
|
A A2 A SEATING
' 1 S La PLANE
A1l —
A  CI R B EEIE
0.08@|c[ABE|DE)]
SIDE VIEW A DETAIL A
DIMENSION NOTES
SYMBOL 1, ALL DIMENSIONS ARE IN MILLIMETERS .
MIN. | NOM. | MAX. | A paTUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
n — | — 70 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
A1 |oos | — 045 TO BE DETERMINED AT SEATING PLANE C.
IONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
A2 135 | 140 | 145 ALL OWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 18.00 BSC. AT DATUM PLANE H.
D1 16.00 BSC. A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.
D2 6.50 REF A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
D3 5.30 REF SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
- FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E 18.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
E1 16.00 BSC. A\DIMENSION b DOES NOT INGLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (8 SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
E2 6.50 REF MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOQT.
E3 5.30 REF
&XACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
R1 |008 | — | —
&THESE DIMENSIONS APPLY TC THE FLAT SECTION OF THE LEAD
R2 |008 | — | 0.20 BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
8 o & & 1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE EODY.
¢ 009 | — |o020
b 017 | 022 | 027
L 045 | 060 | 075
L4 1.00 REF
L2 025
® 0.50 BSC.
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15.Errata

This chapter describes the errata for S6E2D3 series. Details include errata trigger conditions, scope of impact, available
workaround, and silicon revision applicability. Contact your local Cypress Sales Representative if you have questions.

15.1 Part Numbers Affected
Part Number

S6E2D35J0AGV20000, S6E2D35J0AGV2000A

15.2 Qualification Status
Product Status: In Production

15.3 Errata Summary
This table defines the errata applicability to available devices.

Items Part Number Silicon Revision Fix Status

SDRAM cannot be used as Refer to 15.1 Rev A No silicon fix planned.
destination buffer of the GDC ) Workaround required.

SDRAM cannot be used as destination buffer of the GDC

1. PROBLEM DEFINITION

Unnecessary data is written on the before and after the correct addresses if the GDC writes data to the
external SDRAM, the CPU’s internal SRAMO, SRAM2, or any memory devices connected to the External
Bus Interface.

2. PARAMETERS AFFECTED
N/A

3. TRIGGER CONDITION(S)
The GDC generates either write data that is NOT size of multiples of 8 bytes multiplied by Burst Length or
write address that is NOT aligned with 8 bytes multiplied by Burst Length to the external SDRAM, the
CPU's internal SRAMO, SRAM2, or any memory devices connected to the External Bus Interface. The
Burst Length means length of write burst transaction, and you can set it as 2 (16 bytes), or 4 (32 bytes).

4. SCOPE OF IMPACT
The external SDRAM, the CPU’s internal SRAMO, SRAM2, or any memory devices connected to the
External Bus Interface cannot be used as destination buffer of the GDC.
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5. WORKAROUND
Keep Write data size and Base address according as following table when the GDC writes to the external
SDRAM, the CPU’s internal SRAMO, SRAM2 or any memory devices connected to the External Bus

Interface.
Burst ngg(t:;;or write Write data size Base address alignment for write data
5 Multiples of 16 bytes E)Sé)g(t)%s g(l)lgged address. E.g. 0xB000_0010,
4 Multiples of 32 bytes (03)2(;8/5%3 g(l)lgged address. E.g. 0xB000_0020,
6. FIX STATUS

There is no fix planned. The workaround listed above should be used.
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16.Major Changes

Spansion Publication Number: DS709-00023

S6E2D3 Series

Page ‘ Section l Change Results
Revision 0.1
- | - | Initial release
Revision 1.0
1,3 Title
13, 14 3. Product Lineup Deleted the following products.
15 4. Packages S6E2D35JAA/ S6E2D35GAA
176 15. Ordering Information
Added the following description:
6 2. Features B Maximum area size : Up to 256 Mbytes
External Bus Interface B Modified the following description:
B 0x6000_0000 to OXDFFF_FFFF to 0x6000_0000 to Ox7FFF_FFFF
8 2. Features Modified the ch. Number of 12C ( ch.7—ch.4)
15 4. Packages
16 5. Pin Assignment
20to 52 | 6. Pin Descriptions Added the Ex-LQFP(TEQFP)(LEM120)
81 14.2. Recommended Operating
176 15. Ordering Information
53 7. 1/0 Circuit Type Modified the Type-A Circuit
54,55,58 | 7.1/O Circuit Type Added the comment in TypeD/E/F/G/N
59 7. 1/0 Circuit Type B Modified theType-Q Remarks
CMOS level output —» CMOS level hysteresis input
Deleted the following products.
67 10. Block Diagram
BS6E2D35JAA/ S6E2D35GAA
68 12. Memory Map Modified the External Device Area / GDC Area
80 14.2. Recommended Operating .
163 145 12-bit A/D Converter Added the AVRL in Analog reference voltage.
. Modified the TBD in Current Value
82 14.2. Recommended Operating Added the Note
. Modified the TBD in Max spec
841093 | 14.3.1 Current Rating Added the comment of VFLASH memory
14.3.1 Current Rating
93 Table 14-11 Added the VFLASH memory current
14.4 AC Characteristics
95 14.4.1 Main Clock Input Added the Master clock
97 14.4 AC Characteristics Modified the I°S PLL frequency (307.2—384)
14.4.5 Operating Conditions Modified the GDC clock frequency (400—160)
. Modified the Spec
163 14.5 12-bit A/D Converter Modified the comment of Conversion time
170 Ig‘;tzczti';:e"“pt of Low-Voltage Modified the max value in LVD stabilization wait time. (6000—4800)
171 14.9 VFLASH Memory Added the new
Modified the Part Number (S6E2D35G0AGB10000—
176 15. Ordering Information S6E2D35G0AGB30000)
Added the Package (Ex_LQFP)
179, 180 | 16. Package Dimensions Added the FDJ161/LEM120

NOTE: Please see “Document History” about later revised information.
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Document Title: S6E2D3 Series 32-bit ARM® Cortex®-M4F, FM4 Microcontroller
Document Number: 002-03984

Revision

ECN

Orig. of
Change

Submission
Date

Description of Change

AKIH

04/21/2015

New Spec.

5123103

SHOY

03/04/2016

Added CCS/CCB settings in 7. HandlingDevices (Page58) and Table 12-10
Typical...*6,*7 (page 85).

Changed PN: S6E2DH5G0AGZ20000 to S6E2DH5GOAGE20000 in 13. Ordering...
(Page 172).

Changed “GE_SPCSX_0" to “GE_SPCSXO0” in 3. PinAssignment (Page 9, 11), 4.
PinDescriptions (Pagel6, 42), 8. BlockDiagram (Page 61) and 12.4.21 GDC.: ...
(Page 154,155)

Changed “GE_HBCSX_0" to “GE_HBCSX0” in 3. PinAssignment (Page 9, 11), 4.
PinDescriptions (Page 16, 42) , 8. BlockDiagram (Page 61) and 12.4.22 GDC:
... (Page 156,157)

Changed “GE_HBCSX_1" to “GE_HBCSX1” in 3. PinAssignment (Page 9, 11), 4.
PinDescriptions (Page 14, 42), 8. BlockDiagram (Page 61) and 12.4.22 GDC.: ...
(Page 156,157)

Updated VFLASH memory Standby current value to 35uA in Table 12-11 Typical...
(Page 86).

Changed “Ex_LQFP” to “Ex-LQFP” in 2. Packages (Page 8), 4. Pin Descriptions
(Page 13 to 46), 12.2 Recommended... (Page 74) and 13. Ordering... (Page 172).
Changed “VMAKEUP” to “WVWAKEUP” in 8. BlockDiagram (Page 61).

Changed “HW flow control (ch. 4, 5)” to “HW flow control (ch. 4)” in 8. BlockDiagram
(Page 61).

Added “(N.C.): Do not connect anything” in 3. Pin Assignment (Page 10).

Added the Note in 4. Pin Descriptions (Page 46).

Added Function of PNL_TSIG in 4. Pin Descriptions (Page 43).

Changed “PFBGA” to “FBGA” in 12.2 Recommended... (Page 74) and 13.
Ordering... (Page 172).

New added errata in 15. Errata (Page 177 to 178).

*B

5634638

YSKA

02/21/2016

Changed an explanation from “from 01 to 99” to “from 00 to 99” in Real-Time Clock
(RTC) (Page 3) of Features.

Added an explanation in Notes on Power-on (Page 60) of 7. Handling Devices.
Changed “VBAT Power-on Reset” to “Power-on Reset” in List of VBAT Domain Pin
Status (Page 71) of 11. Pin Status in Each CPU State, and Added Remark *1.
Added Remark *8 in Table 12-10 Typical and Maximum Current Consumption in
Deep Standby Stop Mode, Deep Standby RTC Mode and VBAT (Page 85).
Changed Parameter “Power supply rising time (tvccr)” to “Power ramp rate (dV/dt)”
in 12.4.8 Power-on Reset Timing (Page 92), Changed the minimum to 0.6mV/us,
Changed the maximum to 1000mV/us, and Added Remarks and Note.
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S6E2D3 Series

Revision

ECN

Orig. of
Change

Submission
Date

Description of Change

Deleted setting value “SPI=1" and “MS=0" at using chip select in 12.4.12 CSIO

Timing, and Added “MS bit = 0” and “MS bit = 1” on the Figure (Page 113 to 120,

Page 129 to 136).

Deleted following Part Numbers from 13. Ordering Information (Page 172).
S6E2D35J0AGV20000, S6E2D35G0OAGB30000

Added following Part Numbers to 13. Ordering Information (Page 172).
S6E2D35J0AGV2000A, S6E2D35G0AGB3000A

Updated figures in 14.Package Dimensions (Page 173 to 176).

Added following Part Numbers to 15. Errata (Page 177).
S6E2D35J0AGV2000A

Deleted Baud rate spec for High-Speed Synchronous Serial in “12.4.12 CSIO
Timing”(Page 121-127)

*C

6579172

HUAL

05/23/2019

Updated Package Dimensions:
Spec 002-12611 — Changed revision from ** to *A.

Updated to new template.
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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

ARM® Cortex® Microcontrollers

Automotive
Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers
PSoC

Power Management ICs
Touch Sensing
USB Controllers
Wireless/RF

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

cypress.com/wireless

S6E2D3 Series

PSoC® Solutions
PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community

Forums | WICED IOT Forums | Projects | Video | Blogs |
Training | Components

Technical Support

cypress.com/support

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, 2015-2019. This document is the property of Cypress Semiconductor Corporation and its subsidiaries (“Cypress”). This document, including any software or
firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress
reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property
rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress hereby grants
you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and
reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either
directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s patents that are infringed by the Software (as
provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or
compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing
device can be absolutely secure. Therefore, despite security measures implemented in Cypress hardware or software products, Cypress shall have no liability arising out of any security breach,
such as unauthorized access to or use of a Cypress product. CYPRESS DOES NOT REPRESENT, WARRANT, OR GUARANTEE THAT CYPRESS PRODUCTS, OR SYSTEMS CREATED USING
CYPRESS PRODUCTS, WILL BE FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (collectively,
“Security Breach”). Cypress disclaims any liability relating to any Security Breach, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from any Security
Breach. In addition, the products described in these materials may contain design defects or errors known as errata which may cause the product to deviate from published specifications. To the
extent permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of
any product or circuit described in this document.  Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes.
It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. “High-Risk
Device” means any device or system whose failure could cause personal injury, death, or property damage. Examples of High-Risk Devices are weapons, nuclear installations, surgical implants,
and other medical devices. “Critical Component” means any component of a High-Risk Device whose failure to perform can be reasonably expected to cause, directly or indirectly, the failure of the
High-Risk Device, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from
any use of a Cypress product as a Critical Component in a High-Risk Device. You shall indemnify and hold Cypress, its directors, officers, employees, agents, affiliates, distributors, and assigns
harmless from and against all claims, costs, damages, and expenses, arising out of any claim, including claims for product liability, personal injury or death, or property damage arising from any use
of a Cypress product as a Critical Component in a High-Risk Device. Cypress products are not intended or authorized for use as a Critical Component in any High-Risk Device except to the limited
extent that (i) Cypress’s published data sheet for the product explicitly states Cypress has qualified the product for use in a specific High-Risk Device, or (ii) Cypress has given you advance written
authorization to use the product as a Critical Component in the specific High-Risk Device and you have signed a separate indemnification agreement.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.
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