(sw

7 CYPRESS

PERFORM

PRELIMINARY

S6E2GH6HOA, S6E2GH8HOA
S6E2GH6J0A, S6E2GH8J0A

32-bit ARM® Cortex®-M4F

FM4 Microcontroller

Devices in the S6E2GH 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 peripherals such as motor
control timers, A/D converters, and communications interfaces (USB, CAN, UART, CSIO (SPI), | 2c, LIN). The products that are
described in this data sheet are placed into TYPE5-M4 product categories FM4 Family Peripheral Manual Main Part

(MN709-00001).

Features

32-bit ARM Cortex-M4F Core

B Processor version: rOpl

EUp to 180 MHz frequency operation
BFPU built-in

B Support DSP instructions

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

M Integrated 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 is on-chip flash memories.
O Up to 1024 Kbytes

O Built-in flash accelerator system with 16 Kbytes trace buffer
memory

O Read access to flash memory that can be achieved without
wait-cycle up to an operating frequency of 72 MHz. Even at
the operating frequency more than 72 MHz, an equivalent
single cycle access to flash memory can be obtained by
the flash accelerator system.

O Security function for code protection

ESRAM

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

O SRAMO: up to 128 Kbytes

O SRAM1: 32 Kbytes

O SRAM2: 32 Kbytes
External Bus Interface
B Supports SRAM, NOR, NAND flash and SDRAM device
B Up to 9 chip selects CS0 to CS8 (CS8 is only for SDRAM)
W 8-/16-/32-bit data width
B Up to 25-bit address bus

B Supports address/data multiplexing
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B Supports external RDY function

B Supports scramble function

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

O Possible to set two kinds of the scramble key

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

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

BUSB Device
O USB 2.0 Full-speed supported
O Max 6 EndPoint supported
» EndPoint O is control transfer

» EndPoint 1, 2 can be selected bulk-transfer,
interrupt-transfer or isochronous-transfer

» EndPoint 3 to 5 can select bulk-transfer or
interrupt-transfer

* EndPoint 1 to 5 comprise double buffer
* The size of each endpoint is as follows.
* Endpoint 0, 2 to 5: 64 byte

* EndPoint 1: 256 byte

B USB Host
O USB2.0 Full-Speed/Low-Speed supported
O Bulk-transfer, interrupt-transfer, and isochronous-transfer
support
O USB Device connected/dis-connected automatically detect
O IN/OUT token handshake packet automatically
O Max 256-byte packet length supported
0 Wake-up function supported

CAN Interface (Max one channels)
B Compatible with CAN specification 2.0A/B

B Maximum transfer rate: 1 Mbps

M Built-in 32-message buffer

Multi-function Serial Interface (Max 10 Channels)

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

B Operation mode is selectable for each channel from the
following:
OUART
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O CSIO (SPI)
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 (SP))
O Full-duplex double buffer
O Built-in dedicated baud rate generator
O Overrun error detect function available
O Serial chip select function (ch 6 and ch 7 only)
O Supports high-speed SPI (ch 4 and ch 6 only)
O Data length 5 to 16-bit

HLIN
O LIN protocol Rev.2.1 supported
O Full-duplex double buffer
O Master/slave mode supported
O LIN break field generation (can change to 13- to 16-bit
length)
O LIN break delimiter generation (can change to 1- to 4-bit
length)
O Various error detect functions available (parity errors,
framing errors, and overrun errors)
m’Cc
O Standard mode (Max 100 kbps)/Fast mode (Max 400 kbps)
supported
O Fast mode Plus (Fm+) (Max 1000 kbps, only forch 3=ch A
and ch 7 = ch B) supported
m’s
O Using CSIO (SPI) (ch 1 only) and I12S clock generator
O Supports two transfer protocol
. 1’s
* MSB-justified
O Master mode only

DMA Controller (Eight Channels)

DMA controller has an independent bus, so the CPU and DMA
controller can process simultaneously.

B Eight independently configured and operated channels

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

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

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

B Transfer data type: bytes/half-word/word
M Transfer block count: 1 to 16
B Number of transfers: 1 to 65536
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DSTC (Descriptor System Data Transfer Controller;

256 channels)

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

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

A/D Converter (Max 32 Channels)

W 12-bit A/D Converter
O Successive approximation type
O Built-in three units
o Conversion time: 0.5 ys at5 vV
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: 4 steps)

Base Timer (Max 16 channels)
Operation mode is selected from the following for each
channel:

W 16-bit PWM timer

M 16-bit PPG timer

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

B Event counter mode (External clock mode)

General Purpose I/O Port

This series can use its pins as general purpose I/O ports when
they are not used for external bus or peripherals; moreover, the
port relocate function is built in. It can set the 1/0 port to which

the peripheral function can be allocated.

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

B Up to 121 high-speed general-purpose 1/O ports in 144-pin
package

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

Multi-function Timer (Max two units)
The multi-function timer is composed of the following blocks:

Minimum resolution: 5.56 ns

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

B Output compare x 6 ch/unit

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

W 16-bit PPG timer x 3 ch/unit
The following functions can be used to achieve the motor
control:

HEPWM signal output function

B DC chopper waveform output function
HDead time function

HInput capture function

B A/D convertor activate function

EDTIF (motor emergency stop) interrupt function

Real-Time Clock (RTC)
The real-time clock can count year, month, day, hour, minute,
second, or day of the week from 00 to 99.

Hinterrupt function with specifying date and time
(year/month/day/hour/minute/second/day of the week) is
available. This function is also available by specifying only
year, month, day, hour, or minute.

B Timer interrupt function after set time or each set time.
H Capable of rewriting the time with continuing the time count.

B | eap year automatic count is available.

Quadrature Position/Revolution Counter (QPRC;

Max four channels)

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

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

W 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 following for each
channel:

HFree-running
M Periodic (= Reload)
HOne shot

Watch Counter

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

Hinterval timer: up to 64 s (max) with a sub clock of 32.768
kHz
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External Interrupt Controller Unit

B External interrupt input pin: Max 32 pins
O Both edges(Rise edge and Fall edge) detect

M Include 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. The hardware watchdog is thus active in any
power saving mode except RTC mode and Stop mode.

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

CCITT CRC16 and IEEE-802.3 CRC32 are supported.
BCCITT CRC16 generator polynomial: 0x1021
B |EEE-802.3 CRC32 generator polynomial: 0x04C11DB7

SD Card Interface

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

M Part 1 Physical Layer Specification version 3.01
M Part E1 SDIO Specification version 3.00

B Part A2 SD Host Controller Standard Specification version
3.00

M 1-bit or 4-bit data bus

Smartcard Interface (Max 2 channels)
B Compliant with ISO7816-3 specification
B Card Reader only/B class card only

M Available protocols
O Transmitter: 8E2, 802, 8N2
O Receiver: 8E1, 801, 8N2, 8N1, 9N1
O Inverse mode

BTX/RX FIFO integrated (RX: 16-bytes, TX:16-bytes)

Clock and Reset

B Clocks
Five clock sources (two external oscillators, two internal CR
oscillators, and Main PLL) that are dynamically selectable.
O Main clock: 4 MHz to 48 MHz
O Sub clock: 30 kHz to 100 kHz
O High-speed internal CR clock: 4 MHz
O Low-speed internal CR clock: 100 kHz
O Main PLL Clock

B Resets
O Reset requests from INITX pin
O Power on reset
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O Software reset

O Watchdog timer reset

O Low-voltage detector reset
O Clock supervisor reset

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

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

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

Low-Voltage Detector (LVD)

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

HLVD1: error reporting via interrupt

M VD2: auto-reset operation

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

HSleep
ETimer
ERTC
H Stop

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

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

Document Number: 001-99444 Rev. **

Peripheral Clock Gating

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

Debug
M Serial wire JTAG debug port (SWJ-DP)

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

B AHB trace macrocells (HTM)

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

Power Supply

HFive power supplies
O Wide range voltage: VCC=27Vt055V
o Power supply for USB ch 0 I/O:
USBVCCO =3.0Vto 3.6V (when USB is used)
= 2.7V to 5.5V (when GPIO is used)
O Power supply for USB ch 1 1/O:
USBVCC1 =3.0Vto 3.6V (when USB is used)
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1. Product Lineup
Memory Size
Product Name S6E2GHEH/J S6E2GH8H/J
On-chip flash memory 512 Kbytes 1024 Kbytes
On-chip SRAM 128 Kbytes 192 Kbytes
SRAMO 64 Kbytes 128 Kbytes
SRAM1 32 Kbytes 32 Kbytes
SRAM2 32 Kbytes 32 Kbytes
Function
E2GH6HOA E2GH6J0A
Product Name S6E2GHEHOA SE2GHEI0A
Pin count 144 176
cPU Cortex-M4F, MPU, NVIC 128 ch
| Freq. 180 MHz
Power supply voltage range 27Vto55V
USB2.0 (Device/Host) 2ch
Ethernet-MAC N/A
CAN 1 ch (Max)
DMAC 8ch
DSTC 256 ch
Addr: 25-bit (Max), Addr: 25-bit (Max),
Data: 8-/16-bit Data: 8-/16-bit
CS: 9 (Max), CS: 9 (Max),
External bus interface SRAM, SRAM,
NOR flash NOR flash ,
NAND flash NAND flash
SDRAM SDRAM
10ch (Max)

Multi-function serial interface
(UART/CSIO(SPI)/LIN/I*C/I1S)

ch1,ch4toch?7: FIFO,
ch 0, ch 2, ch3, ch 8 to ch 15: No FIFO
ch 1: I°S

Base timer
(PWC/Reload timer/PWM/PPG)

16 ch (Max)

A/D activation

MF timer

compare 6 ch
Input capture 4 ch
Free-run timer 3ch
Output compare 6 ch
Waveform generator 3ch
PPG 3ch

2 units (Max)

SD card interface 1 unit
Smartcard (1ISO7816) 2 ch (Max)
QPRC 4 ch (Max)
Dual timer 1 unit
Real-time clock 1 unit
Watch counter 1 unit
CRC accelerator Yes (fixed)

Watchdog timer

1 ch (SW) + 1 ch (HW)

External interrupts

32 pins (Max)+ NMI x 1

1/O ports 121 pins (Max) 153 pins (Max)
12-bit A/D converter 24 ch (3 units) 32 ch (3 units)
CSV (clock supervisor) Yes
LVD (low-voltage detector) 2ch

.y High-speed 4 MHz (£2%)
Built-in CR Low-speed 100 kHz (Typ)

Debug function

SWJ-DP/ETM/HTM

Document Number: 001-99444 Rev. **
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Unique ID Yes
Crypto Assist Function N/A
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 1/0 port according to your function use.

—  See 12.4.3 Built-In CR Oscillation Characteristics for the accuracy of the built-in CR.
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2. Packages
Product Name S6E2GH6HOA S6E2GH6J0A
Package S6E2GH8HOA S6E2GH8J0A
LQFP: FPT-144P-M08 (0.5 mm o) )
pitch)
- @)

LQFP: FPT-176P-M07 (0.5 mm

pitch)
O: Supported

Document Number: 001-99444 Rev. **

Note:
See 14. Package Dimensions for detailed information on each package
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3. Pin Assignments

FPT-144P-M08

vee
PAO/RTO00_LITIOAS_0/INT00_O/MADATA00_0/ICO_CIN_O
PAURTOO1_UTIOAS_O/MADATAD1_0/ICO_DATA 0
PA2IRTO02_UITIOAL0_O/MADATAD2_0/ICO_RST_0
PA3IRTO03_LITIOALL_OIMADATAO3_0/ICO_VPEN_0
PAYIRTO04_LITIOALZ_O/IMADATADS_0/ICO_VCC_0
PASIRTOO5_UTIOAL3_0/INTO1_O/MADATAD5_0/ICO_CLK_0
PABIDTTIOX_L/INTO0_2/MADATADG_0
PATIIC00_LINT02_2/MADATAD7_OIRTCCO_LISUBOUT_1
PABISIN7_OIFRCKO_UINTO02_OMKUPLMADATAOS_0
PAISOT7_O/AIN_LIMADATAD9_0
PAASCK7_O/BIN1_LIMADATAL0_0
PABISCS70_0/ZIN1_L/INTO3_OIMADATAL1_0
PACISCST1_OTIOBE_OIMADATAL2_0
PADISCK3_OITIOB9_O/MADATAL3_0
PAEIADTG_0/SOT3_OITIOB10_OIMADATAL4 0
PAFISING_OITIOB11_O/INT16_O/MADATAL5_0
POBITIOB12_0/INT17_0IMDQMO_O

POSITIOB13 0/INT18_0IMDQML_0
PONADTG_UMCLKOUT_0

P32/INT19_0/S_DATAL_O

P33IFRCK0_0/S_DATAD_0

P34/1C03_0/INT00_L/S_CLK_0

vee

vss

P35/IC02_0INTOL_1/S_CMD_0
P36ICO1_0INT02_US_DATA3 0
P37/1C00_0INTO3_L/S_DATA2_0
P3ADTG_2/DTTIOX_0IS_WP_0
P39IRTO00_OITIOAO_L/AINI_DINT16_L/S_CD_OIMAD24_0
P3ARTOO1_O/TIOAL_UBINI_OANT17_LMAD23_0
P3B/RTO02_OITIOA2_1/ZIN1_OINT18_1IMAD22_0
P3CISIN2_URTO03_0/TIOA3_1/INT19_1/MAD21_0
P3DISOT2_LRTO04_OITIOAd_LIMAD20_0
P3E/SCK2_URTO05_0/TIOAS_1IMAD19_0
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vss
PE3UDPL

PE2IUDM1

usBvcel

P20INMIXWKUPO.
P21/ADTG_4/SINO_O/INT27_0/CROUT_0
P22/AN3U/SOTO_O/INT26_0
P23/UHCONXU/AN30/SCKO_OITIOB13 1
P24/ANZ9ITIOAL3_UMAD18_0
P25/ANZBITIOB6_2IINT25_0/MAD17_0
P26/ADTG_6/TIOAS_2/INT11_2IMAD16_0
P2TIANZTISING_OINT24_0IMAD15_0
P28IAN26/SOTS_O/INT10_2/MAD14_0
P29/AN25/SCKS_0/INT09_2/MAD13_0
P2A/AN24/CTS5_O/INTO8_2/MAD12_0
PIF/ANISIRTSS_O/TIOB8_LINT27_UMAD11_0
PLE/AN14/SINO_LITIOAS_LINT26_LMAD10_0
PIDIAN13/SOTO_UTIOB5_2IMADO09_0
PICIAN12/SCKO_UTIOAS_2TRACECLK
P1B/ANLUTIOB4_2INT11_O/TRACED7
PLAANIO/SCK2_OTIOA_2ITRACEDS
P1G/ANOY/SOT2_OITIOB3_2/INT24_UTRACEDS
PABIANOBISIN2_OTIOAS_2/INT10_OTRACED4
PL7IANO7ISOT6_LITXO_OITRACED3
P1G/ANOBISING_1IRX0_OINT08_OTRACED2
P1S/ANOS/SCKS_LITIOB2_2/IC1_CIN_OITRACEDL
PL4/ANO4/SOTS_LITIOA_2/IC1_DATA_OITRACEDO
PLANOI/SING_LITIOB1_2/INT25_UMNALE_O/C1_RST_O
P12/ANO2ITIOAL_2MNCLE_0IC1_VPEN_O
PLUANOLTIOBO_2MNWEX_0/IC1_VCC_0
PLO/ANOOITIOAO_2/INTO8_O/MNREX_0/IC1_CLK_0

Note:

pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.

Document Number: 001-99444 Rev. **

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

Page 10 of 171



CYPRESS

PRELIMINARY

S6E2GH Series

PERFORM

FPT-176P-MO7

)
5
2
H
2
S, -l
3 oED
8 2 Eg
g D
E ~ <888
W o 2E 5353
Y ] 568 3 «
- SaEdgy
] o 20z z5%¢
o 2 $555¢
228 ° R ]
23d&g { 2228 a@gg
ERER g goggéz
£255% g o o 9 o 555585
BN g < 1o e 2 w <oy Dy
48532 3 ] 3 g3 gy g
goggg 5 EgE 2 5380508 4¢ o ¥
ggéLt ¢ £LZ oo & oo EEEESE8 3
2255894555 ¢ wa 5392299 E;:agigs H
g2838seseggpergazgs 8 i: 2353358 gRero 828 o%
5238288856 ¢2E6REE8z29 % 2o Eggocogocggo 22y zPeR82535¢
Eefz:k53 = £
mgééé’%ﬁéﬁﬁén:azmaommoSSm;SESSEE=%§£¥:£§SEssgo
82382 E2RERRE008¢CB8cRRRRRRERCBREBBEEZRRERS
BEEEEEEBEEEEEEEEEEEEEEBEEEEEEEEBEEEEEEEEEBEEE
voe [ 2] vss
PACIRTOD0_ TIOR8 OMINTO0_ OMADATA®_01CO_CIN_0 | 2 i pevuors
PAURTOO1_UTIOS_OMADATAGI_OICO_DATA 0 | 3 0| peavoms
PAIRTO02_UITIONO_OIMADATA02_01C0_RST_0 | @ 29| useveer
PAURTOO3_LTIOAL1_ OMADATAGS_01CO_ VPEN_0 | 5 25| pronmixwkuR
PAURTOO4_UTIONL2_OMADATA4_01CD.VCC_0 | & 27| P2urDTG_4siNG INT27.0CROUT 0
PASIRTODS_UTIOL3_OINTOL OIMADATADS_ 01CO_GLK_0 | 7 25| Pr2mNaUSOTO ONTZ6.0
PAGIDTTION LINTOO_2MADATADS.0 | 125 | PZIUHCONXUANRISCKO_OTIOBI3 1
PATICO0_LINTC2_2MADATAOT_ORTCCO_USUSOUT 1 | o 1| Prumizamions imnia o
Peoiscs72_oncoL o 2 | 10 23| PasmNzaTIOBs 2INT2S oMADI7.0
PsusCs73_01coz_uTios_2 | 11 122 | P2GADTG_6TIONS 2INT11_2MADI6O
peaices 1mions 2 | 12 21| PaANZTISING OINT24 OMAD1S, 0
PAGSINT_OFRCKO_UINTO2_ OMKUPUMADATADS 0 | 13 20| PaamNZESOTS OINTI0_2MADLA O
PAISOT7_0AINL_UMADATADS_0 | 14 119| PRANZEISCKS OINTOS_2MAD13_0
PANSCKT_ORBINI_UMADATAL00 | 15 T38| PanAN2ACTSS OINTOS_2MAD12 0
PABISCST0_ 07N LINTO3. OMADATALL O | 16 17| PiFANISRTSS 0TIOBS UNTZ7_UMADIL 0
PACISCSTL OTIOBS_OMAOATALZ 0 | 17 55| PIEANLSING_LITIONS UINT26 1NAD10.0
PADISCK3_OTIOBS_OMADATAI3.0 | 18 155 | PIOANIISOTO_UTIOBS 2MAD0S.0
PAEIADTG_01SOT_0TIOB10_OMADATALEO | 10 114 | PICANIZSCKO LTINS 2TRACECLK
PAFISING_OTIOB 11 0INT16 OMADATALS 0 | 20 153 | PB7IANZISCKE ATIOB12_ VAN 2TRACED1S
PoRTIOB 12 OINT17OMDQWO.0 | 21 112 | PBEANZZISOTE ATIOA_UBINI_ATRACED1S
POSTIOR13 OINT18_ OMDQM1_0 | 22 LQFP - 176 T11| PBSANZUSING UTIOB11_UANI_ZINTI1_LTRACEDIS
PONADTG_IMCLKOUT 0 | 23 10| PBAANZISCSS3 UTIOALL UINTIO UTRAGEDI2
PIOMIZSWS LRX0_UTIOB 11 2INTo1 2 | 23 19| PiSIANILTIOR4 2INTL OTRACEDT
PIUMRSMCKI_UTXO_UTION 2 | 25 105 | PLAANIOISCK2 OTIOM 2TRACEDS
Pa2INTI9_05 DATALLO | 76 To7 | PromiosisoT2 0moB3 2INT2¢ UTRACEDS
PSSFRCK00IS_DATAOLO | 27 106 | PISANOSING OTIORS 2INT10 OTRACEDA
PR4ICT3 0INTO0_US CLK_0 | 28 105 | PBIANISISCSS2 LTIOB10_12N0_2TRACEDIL
vee [ 104 | PB2ANIBISCSSI_UTIOALO_UBING_2INTOS_UTRACEDIO
ves [0 103 | PBUANITISCSS0_UTIOBS_UANO_2INTOS_UTRACEDS
PasICa2. OINTOL /5. CMD_0 | 51 Toz | PROMNISCKS 1TIOM UTRACEDS
PGICOL OINTC2_ US DATAS0 | 32 To1| PITANGISOTS X0 OTRACEDS
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P3RADTG 2TTION 015 W0 | 31 59 | Pisinosisco_mIoB2 21ct G oTRACED!
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PIARTOOL_OTIONL_UBINL GINT17_IMAD23.0 | 36 7| P1aANOISINS IO 1 2INT25 INNALE 01CRST_0
PIBIRTO0Z_OTIOA?_YNI_OINTIS_1MAD22_0 | 37 56 | P12ANO2TION_2MNCLE 01C1 VPEN_O
PICISINZ_URTO3 OTIOAS INTIS_UMAD21.0 | 36 o5 | PruanouTIoBo_2mNwEX oicT vee o
PIDISOT2_LRTO0 OTION 1MAD20.0 | 39 54| Promnoomiono_anTos omNREX onct_cuk o
PIEISCK2_URTOUS.OTI0AS_UMADI9_0 | 40 o | A
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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 pravide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.

Document Number: 001-99444 Rev. **
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PRELIMINARY S6E2GH Series

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.

Pin Number 110 .
Pin Name Circuit qu State
LQFP-176 | LQFP-144 Type ype

1 1 vCcC - -
PAO
RTO00_1
(PPG00_1)
2 2 TIOA8_0 E K
INT00_O
MADATA00_0
ICO_CIN_O
PAL
RTOO1_1
(PPGO1_1)
TIOA9_ 0
MADATA01_0
ICO_DATA 0
PA2
RTO02_1
(PPG02_1)
TIOAL0_0
MADATA02_0
ICO_RST_0
PA3
RTO03_1
(PPGO3_1)
TIOA11_0
MADATA03_0
ICO_VPEN_O
PA4
RTO04_1
(PPGO4_1)
TIOA12_0
MADATA04_0
ICO_VCC_0
PAS
RTO05_1
(PPGO5_1)

7 7 TIOA13_0 E K
INTO1_0
MADATA05_0

ICO_CLK_0

Document Number: 001-99444 Rev. ** Page 12 of 171
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£ CYPRESS

PERFORM

PRELIMINARY

S6E2GH Series

Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

[ee]

PAG

DTTIOX_1

INT00_2

MADATA06_0

PA7

1C00_1

INT02_2

MADATAO07_0

RTCCO_1

SUBOUT _1

10

P50

SCS72.0

ICo1_1

TIOAS 2

11

P51

SCS73.0

1C02_1

TIOBS_2

12

P52

1C03_1

TIOA9 2

13

10

PA8

SIN7_0

FRCKO_1

INT02_0

WKUP1

MADATA08_0

14

11

PA9

SOT7_0, (SDA7_0)

AINL_1

MADATA09_0

15

12

PAA

SCK7_0, (SCL7_0)

BIN1_1

MADATA10_0

16

13

PAB

SCS70_0

ZINL_1

INTO3_0

MADATA11_0

17

14

PAC

SCS71.0

TIOBS_0

MADATA12_0

Document Number: 001-99444 Rev. **
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£ CYPRESS

PERFORM

PRELIMINARY

S6E2GH Series

Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

15

PAD

SCK3_0, (SCL3_0)

TIOB9_0

MADATA13_0

19

16

PAE

ADTG_0

SOT3_0, (SDA3_0)

TIOB10_0

MADATA14_0

20

17

PAF

SIN3_0

TIOB11_0

INT16_0

MADATA15_0

21

18

P08

TIOB12_ 0

INT17_0

MDQMO_0

22

19

P09

TIOB13_0

INT18_0

MDQM1_0

23

20

POA

ADTG_1

MCLKOUT_0

24

P30

MI2SWS1_1

RX0_1

TIOB11 2

INTO1_2

25

P31

MI2SMCK1_1

TX0_1

TIOAL2 2

26

21

P32

INT19 0

S_DATAL 0

27

22

P33

FRCKO0_0

S_DATA0_ 0

28

23

P34

IC03_0

INT00_1

Document Number: 001-99444 Rev. **
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# CYPRESS PRELIMINARY S6E2GH Series

PERFORM

Pin Number 110 .
Pin Name Circuit Pin State

LQFP-176 | LQFP-144 Type Type

S_CLK 0

29 24 VCC - -

30 25 VSS - -

P35
1C02_0
INTO1_1
S CMD_0

P36
IC01_0
INT02_1
S DATA3 0

32 27

P37
1C00_0

INTO3_1
S DATA2 0

33 28

P38
ADTG_2

DTTIOX_O
S WP 0

34 29

P39
RT0O00_0, (PPG00_0)
TIOAO_1
35 30 AIN1_0 G K
INT16_1
S CD_0
MAD24_0

P3A
RTO01_0
(PPGO1_0)
36 31 TIOAL_1 G K
BIN1_0
INT17_1
MAD23_0

P3B
RTO02_0, (PPG02_0)
TIOA2_1
37 32 G K
ZIN1_0
INT18_1

MAD22_0

P3C
SIN2_1
RTO03_0, (PPGO3_0)
38 33 G K
TIOA3_ 1
INT19_1

MAD21_0

Document Number: 001-99444 Rev. ** Page 15 of 171
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" CYPRESS

PERFORM

PRELIMINARY

S6E2GH Series

I/0

Pin State

Pin Number

LQFP-176

LQFP-144

Circuit

Pin Name
Type

P3D

Type

34

SOT2_1, (SDA2_1)

RTO04_0 o
(PPG04_0)

TIOA4 1

MAD20_0

40

35

P3E

SCK2_1, (SCL2_1)

RTO05_0, (PPGO5_0)

TIOA5 1

MAD19 0
P5D

41

SIN1_1

MI2SDI1_1

TIOB12_2

INTO3_2

42

PSE

SOT1_1, (SDAL_1)

MI2SDO1_1

TIOA13_2
P5F

43

SCK1_1, (SCL1_1)

MI2SCK1_1

TIOB13_2

44

36

VSS
VCC

37

45

46

38

P40
SIN7_1
RTO10_0, (PPG10_0)
TIOA0_0

AINO_0O

INT23_0
MCSX7_0

47

39

P41
SOT7_1, (SDA7_1)

RTO11_0, (PPG11_0)

TIOAL_O

BINO_0

MCSX6_0

Document Number: 001-99444 Rev. **
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£ CYPRESS

PERFORM

PRELIMINARY

S6E2GH Series

Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

40

P42

SCK7_1
(SCL7_1)

RTO12_0
(PPG12_0)

TIOA2_0

ZINO_O

MCSX5_0

49

41

P43

SCS70_1

RTO13 0
(PPG13 0)

TIOA3 0

INTO4_0

MCSX4 0

50

42

P44

scs71 1

RTO14 0
(PPG14_0)

TIOA4 0

MCSX3_0

51

43

P45

scs72_1

RTO15_0
(PPG15_0)

TIOAS5 0

MCSX2 0

52

44

C

53

45

VSS

54

46

VCC

55

47

P46

X0A

56

48

P47

X1A

57

49

INITX

58

PFO

scs73_1

RX0_2

TIOA15_1

INT22_1

59

PF1

TX0_2

TIOB15_1

INT23_1

60

50

P48

Document Number: 001-99444 Rev. **
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PERFORM

PRELIMINARY

S6E2GH Series

Pin Number

LQFP-176

LQFP-144

Pin Name

110
Circuit
Type

SIN1_0

MI2SDI1_0

DTTI1X_0

INT06_0

MRASX_0

Pin State
Type

61

51

P49

SOT1_0
(SDAL_0)

MI2SDO1_0

IC10_0

MCASX_0

62

52

P4A

SCK1_0
(SCL1_0)

MI2SCK1_0

IC11_0

MSDWEX_0

63

53

P4B

MI2SWS1_0

IC12.0

INTO4_2

MCSX8_0

64

54

PAC

MI2SMCK1_0

IC13.0

INTO5_2

MSDCKE_0

65

55

P4D

FRCK1_0

INTO7_0

MSDCLK_0

66

56

PAE

SCK9_0
(SCL9_0)

INT05_0

WKUP2

MCSX1_0

67

57

P70

ADTG_7

SOT9_ 0
(SDA9_0)

MCSX0_0

68

58

P71

ADTG_8

SIN9_0

Document Number: 001-99444 Rev. **
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PERFORM

PRELIMINARY

S6E2GH Series

Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

INTO4_1

MRDY_0

Pin State
Type

P72

TIOBO_0

INT06_2

MADO0_0

P73

SINS_0

70 60

TIOB1_0

INT20_0

MADO1_0

P74

71 61

SOT8_0
(SDA8_0)

TIOB2_0

MAD02_0

P75

72 62

SCK8_0
(SCL8_0)

TIOB3_ 0

MADO3_0

P76

SING_0

73 63

TIOB4 0

INT21_0

MADO4_0

P77

74 64

SOT6_0
(SDA6_0)

TIOB5_0

MADO5_0

P78

75 65

SCK6_0
(SCL6_0)

AINO_1

MADO06_0

P79

SCS60_0

76 66

BINO_1

INT22_0

MADO7_0

P7A

SCS61_0

7 67

ZINO_1

INTO7_2

Document Number: 001-99444 Rev. **
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£ CYPRESS

PERFORM

PRELIMINARY

S6E2GH Series

Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

MADO8_0

Pin State
Type

PF2

SCS62_0

DTTIIX_1

TIOA6_1

IC1_CLK_1

79

PF3

SCS63_0

FRCK1_1

TIOB6_1

INTO5_1

IC1_VCC_1

80

PF4

IC10_1

TIOAT7_1

INTO6_1

IC1_VPEN_1

81

PF5

SIN3_1

IC11_1

TIOB7_1

INTO7_1

IC1_RST 1

82

PF6

SOT3_1
(SDA3_1)

Ic12_1

TIOA14 1

INT20_1

IC1_DATA 1

83

PF7

SCK3_1
(SCL3_1)

IC13 1

TIOB14_1

INT21_1

IC1_CIN_1

84

68

PEO

MD1

85

69

MDO

86

70

PE2

X0

87

71

PE3

X1

88

72

VSS

Document Number: 001-99444 Rev. **
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# CYPRESS PRELIMINARY S6E2GH Series

PERFORM

Pin Number 110 .
Pin Name Circuit qu State
LQFP-176 | LQFP-144 Type ype

89 73 vce - ]
90 74 AVCC - ]
91 75 AVSS - ;
92 76 AVRL - ]
93 77 AVRH - ]
P10
ANOO
TIOA0_2
94 78 INT08.0 F M
MNREX_0
IC1_CLK_0
P11
ANO1
95 79 TIOBO_2 F L
MNWEX_0
IC1_VCC 0
P12
ANOD2
96 80 TIOAL 2 = L
MNCLE_0
IC1_VPEN_O
P13
ANO3
SIN9_1
97 81 TIOB1 2 F M
INT25_1
MNALE_0
IC1_RST_0
P14
ANO4
SOT9 1
98 82 (SDA9_1) E N
TIOA2_ 2
IC1_DATA 0
TRACEDO
P15
ANO5
SCK9_1
99 83 (SCL9_1) = N
TIOB2 2
IC1_CIN_O
TRACED1
P16
100 84 ANO6 = o
SIN6_1
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CYPRESS PRELIMINARY S6E2GH Series

PERFORM

Pin Number 110 .
Pin Name Circuit Pin State

LQFP-176 | LQFP-144 Type Type

RX0_0
INT09_0
TRACED2

P17
ANO7
SOT6_1
101 85 F N

(SDA6_1)
TX0_0
TRACED3

PBO
AN16
SCK6_1
102 ; = N

(SCL6_1)
TIOA9 1

TRACEDS

PB1
AN17
SCS60_1
103 - TIOB9_1 F o)
AINO_2
INTOS_1
TRACED9
PB2
AN18
SCS61_1
104 - TIOAL0 1 F o)
BINO_2
INT09_1
TRACED10
PB3
AN19
108 ) SCs62_1 . N
TIOB10_1
ZINO_2
TRACED11
P18
ANOS
SIN2_0
106 86 TI0A3 2 F o
INT10_0
TRACED4
P19
ANO09
107 87 F o

SOT2_0
(SDA2_0)
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——¢ CYPRESS

PERFORM

PRELIMINARY

S6E2GH Series

Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

TIOB3_2

INT24_1

TRACED5S

Pin State
Type

108 88

P1A

AN10

SCK2_0
(SCL2_0)

TIOA4 2

TRACEDG6

109 89

P1B

AN11

TIOB4 2

INT11 0

TRACED7

110 -

PB4

AN20

SCS63_1

TIOAL1 1

INT10_1

TRACED12

111 -

PB5

AN21

SIN8_1

TIOB11_1

AINL_2

INT11 1

TRACED13

112 -

PB6

AN22

SOTs_1
(SDAS_1)

TIOAL2 1

BIN1_2

TRACED14

113 -

PB7

AN23

SCK8_1
(SCL8_1)

TIOB12_1

ZINL_2

TRACED15

114 90

P1C

AN12
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PRELIMINARY

S6E2GH Series

PERFORM

Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

SCKO_1
(SCLO_1)

TIOA5 2

TRACECLK

Pin State
Type

P1D

AN13

115 91

SOTO_1
(SDA0_1)

TIOB5_2

MADO9_0

P1E

AN14

SINO_1

116 92

TIOAS 1

INT26_1

MAD10_0

P1F

AN15

RTS5_0

117 93

TIOBS_1

INT27_1

MAD11_0

P2A

AN24

118 94

CTS5.0

INTO8_2

MAD12_0

P29

AN25

119 95

SCK5_0
(SCL5_0)

INT09_2

MAD13_0

P28

AN26

120 96

SOT5_0
(SDAS5_0)

INT10_2

MAD14 0

P27

AN27

121 97

SIN5_0

INT24_0

MAD15_0

122 98

P26
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£ CYPRESS

PERFORM

PRELIMINARY

S6E2GH Series

Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

ADTG_6

TIOA6_2

INT11_2

MAD16_0

Pin State
Type

123

99

P25

AN28

TIOB6_2

INT25_0

MAD17_0

124

100

P24

AN29

TIOA13_1

MAD18_0

125

101

P23

UHCONX1

AN30

SCKO0_0
(SCLO_0)

TIOB13_1

126

102

P22

AN31

SOTO0_0
(SDA0_0)

INT26_0

127

103

P21

ADTG_4

SINO_O

INT27_0

CROUT 0

128

104

P20

NMIX

WKUPO

129

105

USBVCC1

130

106

P82

UbDM1

131

107

P83

UDP1

132

108

VSS

133

109

VCC

134

110

P00

TRSTX

135

111

P01

TCK

SWCLK

136

112

P02
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PERFORM

PRELIMINARY

S6E2GH Series

Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

TDI

Pin State
Type

P03

137 113

TMS

SWDIO

PO4

138 114

TDO

SWO

P90

139 -

RTO10_1
(PPG10_1)

TIOBO_1

INT12_1

ICO_CLK_1

P91

SIN5_1

140 -

RTO11_1
(PPG11_1)

TIOB1_1

INT13_1

ICO_VCC_1

P92

SOT5_1
(SDA5_1)

141 -

RTO12_1
(PPG12_1)

TIOB2_1

INT14_1

ICO_VPEN_1

P93

SCK5_1
(SCL5_1)

142 -

RTO13 1
(PPG13_1)

TIOB3_1

INT15_1

ICO_RST 1

P94

CTS5_1

143 -

RTO14 1
(PPG14_1)

TIOB4_1

ICO_DATA 1

144 -

P95

RTS5_1
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# CYPRESS PRELIMINARY S6E2GH Series

PERFORM

Pin Number 110 .
Pin Name Circuit qu State
LQFP-176 | LQFP-144 Type ype
RTO15 1
(PPG15_1)
TIOBS5_1
ICO_CIN_1
145 115 PCO K |
PC1
146 116 K |
TIOB6_0
PC2
147 117 K |
TIOA6_0
PC3
148 118 K |
TIOB7_0
PC4
149 119 K |
TIOA7 0
PC5
150 120 K |
TIOB14 0
PC6
151 121 K |
TIOA14_0
PC7
152 122 INT13 0 E K
CROUT 1
153 123 PC8 K [
PC9
154 124 K |
TIOB15_0
PCA
155 125 K |
TIOA15_0
156 126 vce . .
157 127 VSS . .
PCB
158 128 L K
INT28_0
159 129 PCC K |
PCD
SOT4 1
160 130 L K
(SDA4_1)
INT14_0
PCE
161 131 SIN4_1 L K
INT15_0
PCF
162 132 RTS4 1 L K
INT12_0
PDO
163 133 L K
INT30_1
PD1
164 134 L K
INT31_1
165 135 PD2 L [
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PERFORM

PRELIMINARY

S6E2GH Series

Pin Number

LQFP-176

LQFP-144

Pin Name

110
Circuit
Type

CTs4 1

Pin State
Type

166

136

P6E

ADTG_5

SCK4_1
(SCL4_1)

INT29_0

167

P65

INT28_1

168

P64

CTS4 0

INT29_1

169

137

P63

ADTG_3

RTS4_0

INT30_0

MOEX_0

170

138

P62

SCK4. 0
(SCL4_0)

TIOB7_2

MWEX_0

171

139

P61

UHCONXO0

SOT4_ 0
(SDA4_0)

TIOA7 2

MALE_0

RTCCO_0

SUBOUT_0

172

140

P60

SIN4_0

INT31.0

WKUP3

173

141

USBVCCO

174

142

P80

UDMO

175

143

P81

UDPO

176

144

VSS
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£ CYPRESS PRELIMINARY S6E2GH Series

PERFORM

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

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

Pin Number
Module Pin Name Function LQFP LQFP
176 144
ADTG_0 19 16
ADTG 1 23 20
ADTG 2 34 29
ADTG 3 169 137
ADTG 4 A/D converter external trigger input pin 127 103
ADTG 5 166 136
ADTG 6 122 98
ADTG 7 67 57
ADTG 8 68 58
ANOO 94 78
ANO1 95 79
ANO02 96 80
ANO3 97 81
ANO04 98 82
ANO05 99 83
ANO06 100 84
ANO7 101 85
ANO8 106 86
ANO09 107 87
AN10 108 88
A/D converter AN11 109 89
AN12 114 90
AN13 115 91
AN14 116 92
AN15 A/D converter analog input pin. 117 93
AN16 ANxx describes A/D converter ch xx. 102 -
AN17 103 -
AN18 104 -
AN19 105 -
AN20 110 -
AN21 111 -
AN22 112 -
AN23 113 -
AN24 118 94
AN25 119 95
AN26 120 96
AN27 121 97
AN28 123 99
AN29 124 100
AN30 125 101
AN31 126 102
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PRELIMINARY S6E2GH Series
PERFORM
Pin Number
Module Pin Name Function LQFP LQFP

176 144

TIOAO_O 46 38

TIOAO_1 Base Timer ch 0 TIOA pin 35 30

Base Timer TIOAO_2 94 78
0 TIOBO_0 69 59
TIOBO 1 Base Timer ch 0 TIOB pin 139 -

TIOBO_2 95 79

TIOA1 O 47 39

TIOALl 1 Base Timer ch 1 TIOA pin 36 31

Base Timer TIOAL1 2 96 80
1 TIOB1_0 70 60
TIOB1 1 Base Timer ch 1 TIOB pin 140 -

TIOB1_2 97 81

TIOA2 0 48 40

TIOA2 1 Base Timer ch 2 TIOA pin 37 32

Base Timer TIOA2 2 98 82
2 TIOB2_0 71 61
TIOB2 1 Base Timer ch 2 TIOB pin 141 -

TIOB2 2 99 83

TIOA3_0 49 41

TIOA3 1 Base Timer ch 3 TIOA pin 38 33

Base Timer TIOA3 2 106 86
3 TIOB3 0 72 62
TIOB3_ 1 Base Timer ch 3 TIOB pin 142 -

TIOB3 2 107 87

TIOA4_0O 50 42

TIOA4 1 Base Timer ch 4 TIOA pin 39 34

Base Timer TIOA4_2 108 88
4 TIOB4_0 73 63
TIOB4_1 Base Timer ch 4 TIOB pin 143 -

TIOB4_2 109 89

TIOA5_0 51 43

TIOAS_1 Base Timer ch 5 TIOA pin 40 35

Base Timer T|0A5_2 114 90
5 TIOB5_0 74 64
TIOB5_1 Base Timer ch 5 TIOB pin 144 -

TIOBS5_2 115 91

TIOA6_0 147 117
TIOAG6_1 Base Timer ch 6 TIOA pin 78 -

Base Timer TIOAG_2 122 98

6 TIOB6_0 146 116
TIOB6_1 Base Timer ch 6 TIOB pin 79 -

TIOB6_2 123 99

TIOA7_0 149 119
TIOA7_1 Base Timer ch 7 TIOA pin 80 -

Base Timer TIOA7 2 171 139

7 TIOB7_0 148 118
TIOB7_1 Base Timer ch 7 TIOB pin 81 -

TIOB7_2 170 138
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PRELIMINARY S6E2GH Series

PERFORM

Pin Number
Module Pin Name Function LQFP LQFP
176 144
TIOA8_0 2 2
TIOAS8_1 Base Timer ch 8 TIOA pin 116 92
Base Timer TIOA8_2 10 B
8 TIOB8_0 17 14
TIOB8_1 Base Timer ch 8 TIOB pin 117 93
TIOB8_2 11 -
TIOA9_0O 3 3
TIOA9_1 Base Timer ch 9 TIOA pin 102 -
Basengmer TIOA9 2 12 i
TIOB9 0 _ ) 18 15
Base Timer ch 9 TIOB pin
TIOB9 1 103 -
TIOA10_0 Base Timer ch 10 TIOA pin 4 4
Base Timer TIOA10_1 104 -
10
7168100 Base Timer ch 10 TIOB pin 19 16
TIOB10_1 105 -
TIoAlL_0 Base Timer ch 11 @ TIOA pin > >
TIOA11 1 110 -
Basell'mer TIOB11_0 20 17
TIOB11_1 Base Timer ch 11 TIOB pin 111 -
TIOB11_2 24 -
TIOA12_0 6 6
TIOA12_1 Base Timer ch 12 TIOA pin 112 -
Base Timer TIOA12_2 25 .
12 TIOB12_0 21 18
TIOB12 1 Base Timer ch 12 TIOB pin 113 -
TIOB12_2 41 -
TIOA13_0 7 7
TIOA13_ 1 Base Timer ch 13 TIOA pin 124 100
Base Timer TIOA13_2 42 -
13 TIOB13 0 22 19
TIOB13_1 Base Timer ch 13 TIOB pin 125 101
TIOB13_2 43 -
TIOA14_0 i . 151 121
Base Timer ch 14 TIOA pin
Base Timer TIOA14_1 82 _
14
108140 Base Timer ch 14 TIOB pin 150 120
TIOB14_1 83 -
TIOALS 0 Base Timer ch 15 TIOA pin 155 125
Base Timer TIOA15 1 58 -
15
TIOB15 0 Base timer ch 15 TIOB pin 154 124
TIOB15 1 59 -
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PRELIMINARY S6E2GH Series
PERFORM
Pin Number
Module Pin Name Function LQFP LQFP
176 144
TX0_O 101 85
TX0_1 CAN interface ch 0 TX output pin 25 -
TX0_2 59 -
CAN O RX0_0 100 84
RX0_1 CAN interface ch 0 RX output pin 24 -
RX0_2 58 -
SWCLK Si?lnal wire debug interface clock input 135 111
SWDIO gjtrrl)iltvgli:]e debug interface data input/ 137 113
SWO Serial wire viewer output pin 138 114
TCK J-TAG test clock input pin 135 111
TDI J-TAG test data input pin 136 112
TDO J-TAG debug data output pin 138 114
TMS J-TAG test mode state input/output pin 137 113
TRACECLK Trace CLK output pin of ETM/HTM 114 90
TRACEDO 98 82
TRACED1 Trace data output pin of ETM/ 99 83
TRACED2 Trace data output pin of HTM 100 84
TRACED3 101 85
Debugger TRACED4 106 86
TRACEDS 107 87
TRACEDG6 108 88
TRACED7 109 89
TRACEDS 102 -
TRACED9 103 -
Trace data output pin of HTM
TRACED10 104 -
TRACED11 105 -
TRACED12 110 -
TRACED13 111 -
TRACED14 112 -
TRACED15 113 -
TRSTX J-TAG test reset Input pin 134 110
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PRELIMINARY S6E2GH Series
PERFORM
Pin Number
Module Pin Name Function LQFP LQFP
176 144
MADOO_0O 69 59
MADO1_0 70 60
MADO02_0 71 61
MADO3_0 72 62
MADO04_0 73 63
MADO5_0 74 64
MADO6_0 75 65
MADO7_0 76 66
MADO8_0 77 67
MADQ9_0 115 91
MAD10_0 116 92
MAD11_0 117 93
MAD12_0 External bus interface address bus 118 94
MAD13_0 119 95
MAD14_0 120 96
MAD15_0 121 97
External MAD16_0 122 98
bus MAD17_0 123 99
MAD18_0 124 100
MAD19 0 40 35
MAD20_0 39 34
MAD21_0 38 33
MAD22_0 37 32
MAD23_0 36 31
MAD24_0 35 30
MCSX0_0 67 57
MCSX1_0 66 56
MCSX2_0 51 43
MCSX3_0 ' _ 50 42
MCSX4_0 E;(:Slrjrgag)lirk])us interface chip select 49 a1
MCSX5_0 48 40
MCSX6_0 47 39
MCSX7_0 46 38
MCSX8_0 63 53
MADATAQO_0 2 2
MADATAO1_O 3 3
External MADATAO02_0 | External bus interface data bus 4 4
bus MADATAO3 0 (address/data multiplex bus) 5 5
MADATAO4_0 6 6
MADATAOQ5_0 7 7
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PRELIMINARY S6E2GH Series
PERFORM
Pin Number
Module Pin Name Function LQFP LQFP
176 144
MADATAOQ6_0 8 8
MADATAOQ7_0 9 9
MADATAO8 0 13 10
MADATAQ9 0 14 11
MADATA10_0 15 12
MADATA1l1 0O 16 13
MADATA12_0 17 14
MADATA13 0 18 15
MADATA14 0 19 16
MADATA15 0 20 17
MDQMO0_0 External bus interface byte mask signal 21 18
MDQM1_0 output pin 22 19
External bus interface address latch
MALE_0O enable output signal for multiplex 171 139
External bus interface external RDY
MRDY_O input signal 68 58
External bus interface external clock
MCLKOUT_O output pin 23 20
External bus interface ALE signal to
MNALE_0O control NAND flash output pin 97 81
External bus interface CLE signal to
MNCLE_O control NAND flash output pin 96 80
External bus interface read enable signal to
MNREX_0 control NAND flash 94 8
External bus interface write enable signal to
MNWEX_0 control NAND flash 95 9
External bus interface read enable
MOEX_0 signal for SRAM 169 137
External bus interface write enable
MWEX_0 signal for SRAM 170 138
SDRAM interface
MSDCLK_0 SDRAM clock output pin 65 55
SDRAM interface
MSDCKE_O SDRAM clock enable pin 64 54
SDRAM interface
MRASX_0 SDRAM column active strobe pin 60 50
SDRAM interface
MCASX_0 SDRAM row active strobe pin 61 51
SDRAM interface
MSDWEX_0 SDRAM write enable pin 62 52
INTOO_O 2 2
INTOO_1 External interrupt request 00 input pin 28 23
INTOO_2
INTO1_0O
_External INTO1_1 External interrupt request 01 input pin 31 26
interrupt
INTO1 2 24 }
INT02_0 13 10
INTO2_1 External interrupt request 02 input pin 32 27
INT02_2 9 9
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PRELIMINARY S6E2GH Series
PERFORM

Pin Number

Module Pin Name Function LQFP LQFP
176 144

INTO3_0 16 13
INTO3_1 External interrupt request 03 input pin 33 28
INTO3_2 41 -
INTO4_0 49 41
INTO4_1 External interrupt request 04 input pin 68 58
INTO4_2 63 53
INTO5_0 66 56
INTO5_1 External interrupt request 05 input pin 79 -
INTO5_2 64 54
INTO6_0 60 50
INTO6_1 External interrupt request 06 input pin 80 -
INTO6_2 69 59
INTO7_0 65 55
INTO7_1 External interrupt request 07 input pin 81 -
INTO7_2 77 67
INT08_0 94 78
INTO8_1 External interrupt request 08 input pin 103 -
INTO8_2 118 94
INTO9_0 100 84
INTO9_1 External interrupt request 09 input pin 104 -
INTO9_2 119 95
INT10_0 106 86
INT10_1 External interrupt request 10 input pin 110 -
INT10_2 120 96
INT11_0 109 89
INT11 1 External interrupt request 11 input pin 111 -
INT11 2 122 98
INT12_0 _ _ _ 162 132
INT12 1 External interrupt request 12 input pin 139 -
:Eiiz:(l) External interrupt request 13 input pin 12(2) 1?2
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PRELIMINARY S6E2GH Series
PERFORM
Pin Number
Module Pin Name Function LQFP LQFP
176 144
INT14_0 . . i 160 130
= External interrupt request 14 input pin
INT14_1 141 -
INT15_0 ) ) ) 161 131
External interrupt request 15 input pin
INT15_1 142 -
INT16_0 . . ) 20 17
External interrupt request 16 input pin
INT16_1 35 30
INT17_0 . . ) 21 18
External interrupt request 17 input pin
INT17_1 36 31
INT18_0 . . ) 22 19
External interrupt request 18 input pin
INT18_1 37 32
INT19_0 . . . 26 21
External interrupt request 19 input pin
INT19_1 38 33
INT20_0 . . ) 70 60
External interrupt request 20 input pin
INT20_1 82 -
INT21_0 . . . 73 63
External interrupt request 21 input pin
INT21_1 83 -
INT22_0 76 66
— External interrupt request 22 input pin
INT22_1 58 -
External INT23 0 _ _ _ 46 38
interrupt External interrupt request 23 input pin
INT23_1 59 -
INT24_0 . . ) 121 97
External interrupt request 24 input pin
INT24_1 107 87
INT25_0 . . ) 123 99
External interrupt request 25 input pin
INT25_1 97 81
INT26_0 ) ) . 126 102
External interrupt request 26 input pin
INT26_1 116 92
INT27_0 . . ) 127 103
External interrupt request 27 input pin
INT27_1 117 93
INT28_0 . . ) 158 128
External interrupt request 28 input pin
INT28_1 167 -
INT29_0 . . . 166 136
External interrupt request 29 input pin
INT29_1 168 -
INT30_0 . . ) 169 137
External interrupt request 30 input pin
INT30_1 163 133
INT31_0 . . ) 172 140
External interrupt request 31 input pin
INT31_1 164 134
NMIX Non-maskable interrupt input pin 128 104
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PRELIMINARY S6E2GH Series
PERFORM
Pin Number
Module Pin Name Function LQFP LQFP

176 144
POO 134 110
PO1 135 111
P02 136 112
P03 137 113

General-purpose 1/O port 0
P04 138 114
P08 21 18
P09 22 19
POA 23 20
P10 94 78
P11 95 79
P12 96 80
P13 97 81
P14 98 82
P15 99 83
P16 100 84
P17 101 85
General-purpose /O port 1
P18 106 86
GPIO P19 107 87

P1A 108 88
P1B 109 89
P1C 114 90
P1D 115 91
P1E 116 92
P1F 117 93
P20 128 104
P21 127 103
P22 126 102
P23 125 101
P24 124 100
P25 General-purpose /O port 2 123 99
P26 122 98
P27 121 97
P28 120 96
P29 119 95
P2A 118 94
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S6E2GH Series

%,%YPRESS PRELIMINARY
PERFORM
Pin Number
Module Pin Name Function LQFP LQFP
176 144
P30 24 -
P31 25 -
P32 26 21
P33 27 22
P34 28 23
P35 31 26
P36 32 27
P37 General-purpose 1/O port 3 33 28
P38 34 29
P39 35 30
P3A 36 31
P3B 37 32
P3C 38 33
P3D 39 34
P3E 40 35
GPIO P40 46 38
P41 47 39
P42 48 40
P43 49 41
P44 50 42
P45 51 43
P46 55 47
P47 General-purpose /O port 4 56 48
P48 60 50
P49 61 51
P4A 62 52
P4B 63 53
P4AC 64 54
P4D 65 55
P4E 66 56
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S6E2GH Series

= z
<3y ¥ CYPRESS PRELIMINARY
== PERFORM
Pin Number
Module Pin Name Function LQFP LQFP
176 144
P50 10 -
P51 11 -
P52 12 -
General-purpose 1/O port 5
P5D 41 -
P5E 42 -
P5F 43 -
GPIO P60 172 140
P61 171 139
P62 170 138
P63 General-purpose I/O port 6 169 137
P64 168 -
P65 167 -
P6E 166 136
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PRELIMINARY S6E2GH Series
PERFORM
Pin Number
Module Pin Name Function LQFP LQFP
176 144
P70 67 57
P71 68 58
P72 69 59
P73 70 60
P74 71 61
P75 General-purpose I/O port 7 72 62
P76 73 63
P77 74 64
P78 75 65
P79 76 66
P7A 77 67
P80 174 142
P81 175 143
General-purpose /O port 8
P82 130 106
P83 131 107
P90 139 -
P91 140 -
P92 141 -
General-purpose /O port 9
GPIO P93 142 -
P94 143 -
P95 144 -
PAO 2 2
PAL 3 3
PA2 4 4
PA3 5 5
PA4 6 6
PA5 7 7
PA6 8 8
PA7 9 9
PAS General-purpose I/O port A 13 0
PA9 14 11
PAA 15 12
PAB 16 13
PAC 17 14
PAD 18 15
PAE 19 16
PAF 20 17
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PRELIMINARY S6E2GH Series
PERFORM
Pin Number
Module Pin Name Function LQFP LQFP
176 144
PBO 102 -
PB1 103 -
PB2 104 -
PB3 105 -
—-— General-purpose I/O port B 10 -
PB5 111 -
PB6 112 -
PB7 113 -
PCO 145 115
PC1 146 116
PC2 147 117
PC3 148 118
PC4 149 119
PC5 150 120
PC6 151 121
PC7 152 122
- General-purpose 1/O port C 13 123
PC9 154 124
PCA 155 125
GPlo PCB 158 128
PCC 159 129
PCD 160 130
PCE 161 131
PCF 162 132
PDO 163 133
PD1 General-purpose /0O port D 164 134
PD2 165 135
PEO 84 68
PE2 General-purpose 1/O port E 86 70
PE3 87 71
PFO 58 -
PF1 59 -
PF2 78 -
PF3 79 -
—-— General-purpose /O port F 20 -
PF5 81 -
PF6 82 -
PF7 83 -
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PRELIMINARY S6E2GH Series
PERFORM
Pin Number
Module Pin Name Function LQFP LQFP
176 144
SINO_O . . o ) ) 127 103
Multi-function serial interface ch 0 input pin
SINO_1 116 92
SOTO0_0 Multi-function serial interface ch 0 output
(SDAOQ_0) pin 126 102
) This pin operates as SOTO when it is used
Multi- SOTO_1 in a UART/CSIO/LIN (operation modes 0 to 115 o1
Function Serial (SDAO_1) 3) and as SDAO when it is used in an 1°C
0 (operation mode 4).
Multi-function serial interface ch O clock I/O
(2258—8) pin 125 101
- This pin operates as SCKO when it is used
SCKO 1 in a CSIO (operation mode 2) and as SCLO
(SCLO 1) when it is used in an I°C (operation mode 4) 114 90
(MISéISNéI—lO 0) Multi-function serial interface ch 1 input pin. 60 50
SINL 1 SIN1 pin operates as MI2SDI1 when used
(MIZSDl_l 1) as an I°S pin (operation mode 2). 41 -
SOT1_0 Multi-function serial interface ch 1 output
(SDA1_0) pin 61 51
(MI2SDO1 0) This pin operates as SOT1 when it is used in a
UART/CSIOI/LIN (operation modes 0 to 3) and as
SOT1 1 SDAL when it is used in an 1°C (operation mode
(SDA1_1) 4). 42 -
(MI2SDO1_1) SOT1 pin operates as MI2SDO1 when used as
Multi- | an 1S pin (operation mode 2).
Funct|0r11 Seria SCK1_0 Multi-function serial interface ch 1 clock 1/0
(SCL1_0) pin 62 52
(MI2SCK1 0) | This pin operates as SCK1 when it is used
in a CSIO (operation mode 2) and as SCL1
SCK1_1 when it is used in an 1°C (operation mode
(SCL1_1) 4). 43 R
(MI2SCK1_1) SCK1 pin operates as MI2SCK1 when used
as an I°S pin (operation mode 2).
MI2SWS1_0 5 i 63 53
I°S word select (WS) output pin
MI2SWS1_1 24 -
MI2SMCK1_0 ) . 64 54
I°S master clock 1/O pin
MI2SMCK1_1 25 -
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PERFORM

Pin Number
Module Pin Name Function LQFP LQFP
176 144
SIN2_0 106 86
— Multi-function serial interface ch 2 input pin
SIN2_1 38 33
SOT2_0 Multi-function serial interface ch 2 output 107 87
(SDA2_0) pin
This pin operates as SOT2 when it is used
Multi- SOoT2_1 in a UART/CSIO/LIN (operation modes Oto 39 34
Function Serial (SDA2_1) 3) and as SDA2 when it is used in an 1°C
2 (operation mode 4).
SCK2_0 Multi-function serial interface ch 2 clock 1/0 108 88
(SCL2_0) pin
This pin operates as SCK2 when it is used
SCK2_1 in a CSIO (operation mode 2) and as SCL2 40 35
(SCL2_1) when it is used in an 1°C (operation mode
4).
SIN3_0 . . o i . 20 17
Multi-function serial interface ch 3 input pin
SIN3_1 81 -
SOT3_0 Multi-function serial interface ch 3 output 19 16
(SDA3_0) pin
This pin operates as SOT3 when it is used
Multi- SOT3_1 in a UART/CSIO/LIN (operation modes 0 to 89
Function Serial (SDA3_1) 3) and as SDA3 when it is used in an 1°C )
3 (operation mode 4).
SCK3_0 Multi-function serial interface ch 3 clock 1/0 18 15
(SCL3_0) pin
This pin operates as SCK3 when it is used
SCK3_1 ina CSIO (operatlon modes 2) and as 83 )
(SCL3_1) SCL3 when it is used in an I°C (operation
mode 4).
SIN4_0 172 140
— Multi-function serial interface ch 4 input pin
SIN4_1 161 131
SOT4_0 Multi-function serial interface ch 4 output
(SDA4_0) | pin 1 139
This pin operates as SOT4 when it is used
SOT4_1 in a UART/CSIO/LIN (operation modes 0to 160 130
(SDA4 1) 3) and as SDA4 when it is used in an I°C
(operation mode 4).
Multi- SCK4_0 Multi-function serial interface ch 4 clock 1/0 170 138
Function Serial (SCL4_0) pin
4 This pin operates as SCK4 when it is used
SCK4_ 1 in a CSIO (operation mode 2) and as SCL4 166 136
(SCL4 1) when it is used in an I°C (operation mode
4).
CTS4_0 Multi-function serial interface ch 4 CTS 168 -
CTS4_1 input pin 165 135
RTS4_0 Multi-function serial interface ch 4 RTS 169 137
RTS4_1 output pin 162 132
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
SIN5_0 , , o , , 121 97
Multi-function serial interface ch 5 input pin
SIN5_1 140 -
SOT5_0 Multi-function serial interface ch 5 output 120 9%
(SDA5_0) pin
This pin operates as SOT5 when it is used
SOT5_1 in a UART/CSIO/LIN (operation modes 0 to 141
(SDA5_1) 3) and as SDA5 when it is used in an I°C .
(operation mode 4).
Multi- SCK5_0 Multi-function serial interface ch 5 clock 1/0 119 95
Function Serial (SCL5_0) pin
5 This pin operates as SCK5 when it is
SCK5_1 used in a CSIO (operation mode 2) 142
(SCL5_1) and as SCL5 when it is used in an 1°C .
(operation mode 4).
CTS5_0 Multi-function serial interface ch 5 CTS 118 94
CTS5_1 input pin 143 -
RTS5_0 Multi-function serial interface ch 5 RTS 117 93
RTS5_1 output pin 144 -
SIN6_0 . . o . ) 73 63
Multi-function serial interface ch 6 input pin
SING6_1 100 84
SOT6_0 Multi-function serial interface ch 6 output 74 64
(SDA6_0) pin
This pin operates as SOT6 when it is used
SOT6_1 in a UART/CSIO/LIN (operation modes O to 101 85
(SDA6_1) 3) and as SDA6 when it is used in an I°C
(operation mode 4).
SCK6_0 Multi-function serial interface ch 6 clock 1/0 75 65
(SCL6_0) pin
Multi- This pin operates as SCK6 when it is used
Function Serial SCK6_1 ina C_SI_O (oper_atlon rglode 2) ar_ld as SCL6 102 )
6 (SCL6_1) when it is used in an 1°C (operation mode
4).
SCS60_0 Multi-function serial interface ch 6 chip 76 66
SCS60_1 select O input/output pin 103 -
SCS61_0 Multi-function serial interface ch 6 chip "7 67
SCS61_1 selectl input/output pin 104 -
SCS62_0 Multi-function serial interface ch 6 chip 78 -
SCS62 1 select2 input/output pin 105 -
SCS63_0 Multi-function serial interface ch 6 chip 79 -
SCS63 1 select3 input/output pin 110 R
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PERFORM

Pin Number
Module Pin Name Function LQFP LQFP
176 144
SIN7_0 Multi-function serial interface ch 7 input pin 13 10
SIN7_1 46 38
SOT7_0 Multi-function serial interface ch 7 output 14 1
(SDA7_0) pin
This pin operates as SOT7 when it is used
SOT7_1 in a UART/CSIO/LIN (operatlon modes O0to 47 39
(SDA7_1) 3) and as SDA7 when it is used in an I°C
(operation mode 4).
SCK7_0 Multi-function serial interface ch 7 15 12
(SCL7_0) clock I/0 pin
Multi- This pin operates as SCK7 when it is used
Function Serial SCK7_1 in a CSIO (operation mode 2) and as SCL7 48 40
7 (SCL7_1) vv)hen it is used in an I°C (operation mode
4).
SCS70_0 Multi-function serial interface ch 7 chip 16 13
SCS70 1 select 0 input/output pin 49 41
SCS71. 0 Multi-function serial interface ch 7 chip 17 14
scs71.1 select 1 input/output pin 50 42
SCS72 0 Multi-function serial interface ch 7 chip 10 -
scs72.1 select 2 input/output pin 51 43
SCS73_0 Multi-function serial interface ch 7 chip 1 -
SCS73 1 select 3 input/output pin 58 -
SIN8_0 . . - . . 70 60
SINS_1 Multi-function serial interface ch 8 input pin 1 8
SOT8_0 Multi-function serial interface ch 8 output 7 61
(SDA8_0) pin
This pin operates as SOT8 when it is used
Multi- SOT8 1 in a UART/CSIO/LIN (operation modes 0to 112 i
Eunction Serial (SDA8_1) 3) and as SDA8 when it is used in an 1°C
8 (operation mode 4).
SCK8_0 Multi-function serial interface ch 8 clock 1/0 72 62
(SCL8_0) pin
This pin operates as SCK8 when it is used
SCK8_1 in a CSIO (operation mode 2) and as SCL8 13 i
(SCL8_1) when it is used in an I°C (operation mode
4).
SIN9_0 . . - . ) 68 58
SIN9_1 Multi-function serial interface ch 9 input pin 97 a1
SOT9_0 Multi-function serial interface ch 9 output 67 57
(SDA9_0) pin
This pin operates as SOT9 when it is used
Multi- SOT9_1 in a UART/CSIO/LIN (operatlon modes 0to 98 82
Function Serial (SDA9_1) 3) and as SDA9 when it is used in an 1°C
9 (operation mode 4).
SCK9_0 Multi-function serial interface ch 9 clock 1/0 66 56
(SCL9_0) pin
This pin operates as SCK9 when it is used
SCK9_1 ina CSIO (operatlon mode 2) and as SCL9 99 83
(SCL9_1) when it is used in an I°C (operation mode
4).
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
DTTIOX O Input signal controlling waveform 34 29
— generator outputs RTO00 to RTOOQ5 of
DTTIOX_1 Multi-Function Timer 0. 8 8
FRCKO_0 16-bit free-run timer ch 0 external 27 22
FRCKO_1 clock input pin 13 10
IC00_0 33 28
IC00_1 9 9
IC01_0 32 27
ICo1_1 ﬁ/l6-|b.itFinput.ca|q|Epre inOput pin of 10 -
ulti-Function Timer 0.
IC02_0 ICxx describes channel number. 31 26
1C02_1 1 -
IC03_0 28 23
IC03_1 12 -
RTO00_0 Waveform generator output pin of
— 35 30
(PPG00_0) Multi-Function Timer 0.
This pin operates as PPG00 when it is
RTOO00_1 .
(PPGOO0_1) used in PPGO output modes. 2 2
Multi- =
Function RTOO01_0 Waveform generator output pin of 36 31
Timer O (PPG00_0) Multi-Function Timer O.
This pin operates as PPG00 when it is
(2;88(1)—1) used in PPGO output modes. 3 3
RTO02_0 Waveform generator output pin of
— 37 32
(PPG02_0) Multi-Function Timer 0.
This pin operates as PPG02 when it is
RTO02_1 .
(PPG02_1) used in PPGO output modes. 4 4
RTO03_0 Waveform generator output pin of 38 33
(PPG02_0) Multi-Function Timer 0.
RTOO03 1 This pin operates as PPG02 when it is
(PPGO02_1) used in PPGO output modes. 5 5
RTO04_0 Waveform generator output pin of
_ 39 34
(PPG04_0) Multi-Function Timer 0.
RTO04 1 This pin operates as PPG04 when it is
(PPG04_1) used in PPGO output modes. 6 6
RTO05_0 ;
— Waveform generator output pin of 40 35
(PPG04_0) Multi-Function Timer 0.
RTOO05 1 This pin operates as PPG04 when it is
(PPG04_1) used in PPGO output modes. 7 7
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
DTTILX_0 Input signal controlling waveform 60 50
generator outputs RTO10 to RTO15 of
DTTI1IX_1 Multi-Function Timer 1. 78 -
FRCK1_0 16-bit free-run timer ch 1 external 65 55
FRCK1_1 clock input pin 79 i
IC10_0 61 51
IC10_1 80 -
IC11_0 62 52
IC11_1 16-bit input capture input pin of 81 R
Multi-Function Timer 1.
IC12_0 ICxx describes channel number. 63 53
IC12_1 82 -
IC13_0 64 54
IC13 1 83 -
RTO10_0 ;
— Waveform generator output pin of 46 38
(PPG10_0) Multi-Function Timer 1.
RTO10 1 This pin operates as PPG10 when it is
(PPG10_1) used in PPG1 output modes. 139 -
Multi- -
Function RTO11_O Waveform generator output pin of 47 39
Timer 1 (PPG10_0) Multi-Function Timer 1.
RTO11 1 This pin operates as PPG10 when it is
(PPG10_1) used in PPG1 output modes. 140 -
RTO12_0 Waveform generator output pin of
- 48 40
(PPG12_0) Multi-Function Timer 1.
RTO12 1 This pin operates as PPG12 when it is
(PPG12 1) used in PPG1 output modes. 141 -
RTO13 0 ;
— Waveform generator output pin of 49 41
(PPG12_0) Multi-Function Timer 1.
RTO13 1 This pin operates as PPG12 when it is
(PPG12_1) used in PPG1 output modes. 142 -
RTO14 0 Waveform generator output pin of 50 42
(PPG14_0) Multi-Function Timer 1.
RTO14 1 This pin operates as PPG14 when it is
(PPG14_1) used in PPG1 output modes. 143 -
(gggﬁ—g) Waveform generator output pin of 51 43
— Multi-Function Timer 1.
RTO15 1 This pin operates as PPG14 when it is 144
(PPG14 1) used in PPG1 output modes. )
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
AINO_O 46 38
AINO_1 QPRC ch 0 AIN input pin 75 65
AINO_2 103 -
Quadrature BINO_O 47 39
Position/ =
Revolution BINO_1 QPRC ch 0 BIN input pin 76 66
Couomer BINO_2 104 -
ZINO_O 48 40
ZINO_1 QPRC ch 0 ZIN input pin 77 67
ZINO_2 105 -
AIN1_O 35 30
AIN1_1 QPRC ch 1 AIN input pin 14 11
AIN1_2 111 -
Quadrature
Position/ BIN1_0 36 31
Revolution BIN1_ 1 QPRC ch 1 BIN input pin 15 12
Coulmer BINL_2 112 ;
ZIN1_0 37 32
ZIN1_1 QPRC ch 1 ZIN input pin 16 13
ZIN1_2 113 -
RTCCO_0 0.5 seconds pulse output pin of 171 139
Real-time RTCCO_1 real-time clock 9 9
clock SUBOUT 0 _ 171 139
Sub-clock output pin
SUBOUT_1 9 9
UDMO USB ch 0 function/host D — pin 174 142
USBO UDPO USB ch 0 function/host D + pin 175 143
UHCONXO0 USB ch 0 external pull-up control pin 171 139
UDM1 USB ch 1 function/host D — pin 130 106
USB1 UDP1 USB ch 1 function/host D + pin 131 107
UHCONX1 USB ch 1 external pull-up control pin 125 101
WKUPO p[?i(ra\e(l)o standby mode return signal input 128 104
Low power WKUP1 ;[))i?]elp standby mode return signal input 13 10
consumption - -
mode WKUP2 Ei?]ezp standby mode return signal input 66 56
WKUP3 p[))iie?? standby mode return signal input 172 140
SD memory card interface
S_CLK_0 SD memory card clock output pin 28 23
SD memory card interface
S_CMD_0 SD memory card command output 81 26
SD I/F S DATA1 O 26 21
S_DATAO_O | SpD memory card interface 27 22
S DATA3 0 SD memory card data bus 32 27
S_DATA2_0 33 28
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
SD memory card interface
S_CD_0 SD memory card detection pin 35 30
SD memory card interface
S_WP_0 SD memory card write protection 34 29
ICO_VCC_0 . 6 6
— — Smartcard ch 0 power enable output pin
ICO_VCC_1 140 -
ICO_VPEN_O ) . 5 5
Smartcard ch 0 programming output pin
ICO_VPEN_1 141 -
ICO_RST_O _ 4 4
Smartcard ch 0 reset output pin
ICO_RST_1 142 -
SmartcardO
ICO_CIN_O _ o : 2 2
Smartcard ch 0 insert detection input pin
ICO_CIN_1 144 -
ICO_CLK_0 Smartcard ch 0 serial interface clock output 7 7
ICO_CLK_1 pin 139 -
ICO_DATA_O o . 3 3
Smartcard ch 0 serial interface data I/O pin
ICO_DATA_1 143 -
IC1_VCC_O0 ) 95 79
Smartcard ch 1 power enable output pin
IC1_VCC_1 79 -
IC1_VPEN_O ) ) 96 80
Smartcard ch 1 programming output pin
IC1_VPEN_1 80 -
IC1_RST_O ) 97 81
Smartcard ch 1 reset output pin
IC1_ RST_1 81 -
Smartcardl
IC1_CIN_O . L . 99 83
Smartcard ch 1 insert detection input pin
IC1_CIN_1 83 -
IC1_CLK O Smartcard ch 1 serial interface clock output 94 78
IC1 CLK_ 1 pin 78 -
IC1_DATA_O o . 98 82
Smartcard ch 1 serial interface data 1/0 pin
IC1_DATA_1 82 -
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
External reset Input pin
Reset INITX Areset is valid when INITX = L. 57 49
Mode 1 pin
MD1 During serial programming to flash memory, 84 68
MD1 = L must be input.
Mode Mode 0 pin
During normal operation, MDO = L must be
MDO input. During serial programming to flash 85 69
memory, MDO = H must be input.
1 1
29 24
VCC P ly pi 45 37
ower su in
pply p 54 6
Power 89 73
133 109
USBVCCO 173 141
3.3V power supply port for USB I/O
USBVCC1 129 105
ETHVCC Power supply pin for Ethernet I1/O 156 126
30 25
44 36
53 45
GND VSS GND pin 88 72
132 108
157 127
176 144
X0 Main clock (oscillation) input pin 86 70
X1 Main clock (oscillation) I/O pin 87 71
Clock X0A Sub clock (oscillation) input pin 55 a7
X1A Sub clock (oscillation) I/O pin 56 48
CROUT_O Built-in high-speed CR-oscillation clock 127 103
CROUT 1 output port 152 122
A/D converter and D/A converter
Avce analog power-supply pin 90 4
Analog AVRL _A/D converter analog reference voltage 92 76
power input pin
A/D converter analog reference voltage
AVRH input pin 93 77
Analog A/D converter and D/A converter
GND AVSS GND pin a1 5
C pin C Power supply stabilization capacity pin 52 44
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5. 1/0 Circuit Type

Type Circuit Remarks

A

P-ch F P-ch %Digital output

X1

N-ch }f Digital output

It is possible to select the main
oscillation/GPIO function.

Pull-up resistor control
When the main oscillation

% Digital input is selected:

+ Oscillation feedback resistor:
approximately 1 MQ
Clock input - Standby mode control

Standby mode control

When the GPIO is selected:

+ CMOS level output.

+ CMOS level hysteresis input
Standby mode control | + Pull-up resistor control

+ Standby mode control
Digital input « Pull-up resistor:

J p—>
approximately 50 kQ
Standby mode control | . | .=.amA, Io.=4mA
R
P-ch }» P-ch }ﬁ Digital output
X0
Nché A

Digital output

Pull-up resistor control

+ CMOS level hysteresis input
+ Pull-up resistor:
approximately 50 kQ

Pull-up resistor

@o >O Digital input
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R

Pull-up resistor control

‘ Digital input

Standby mode control

Analog input

- rj

Input control

PRELIMINARY
Type Circuit Remarks
C —_—
@o Dﬁ Digital input
+ Open drain output
N-ch } Digital output + CMOS level hysteresis input
E
P-ch F P-ch }F Digital output - CMOS level output
+ CMOS level hysteresis input
+ Pull-up resistor control
* hd + Standby mode control
+ Pull-up resistor:
N-ch }» Digital output approximately 50 kQ
R s lon=-4 mA, lo,.=4 mA
- When this pin is used as an I°C
pin, the digital output P-ch
Pull-up resistor control transistor is always off.
% Digital input
Standby mode control
F

+ CMOS level output

+ CMOS level hysteresis input
+ Input control

+ Analog input

+ Pull-up resistor control

+ Standby mode control

+ Pull-up resistor:

approximately 50 kQ

* lon=-4 mA, lo,.=4 mA
- When this pin is used as an I°C

pin, the digital output P-ch
transistor is always off.
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Type Circuit

Remarks

P-ch F Digital output

N-ch }f Digital output

% Digital input

Pull-up resistor
control

Standby mode
control

CMOS level output
CMOS level hysteresis input
Pull-up resistor control

Standby mode control

Pull-up resistor:

approximately 50 kQ

lon=-12 mA, lo.= 12 mA
When this pin is used as an I°C
pin, the digital output P-ch
transistor is always off.

GPIO Digital output

4@— GPIO Digital input circuit control
>

| GPIO Digital input/output direction
| 5 GPIO Digital input

UDP output

UDP/Pxx

Differential

»—Diﬂ UDP input
FD*H Differential input
L

USB Full-speed/Low-speed control

USB/GPIO select

UDM/Pxx

A

> > UDM input

UDM output

o 1
[ USB Digital input/output direction

GPIO Digital output

% '
<

[ GPIO Digital input/output direction
GPIO Digital input

Ji Dﬁﬁ

GPIO Digital input circuit control

It is possible to select either USB
1/0 or GPIO function.

When the USB I/O is selected:
+ Full-speed, low-speed control

When the GPIO is selected:

CMOS level output
CMOS level hysteresis input
Standby mode control
lon=-20.5mA, lo. = 18.5 mA
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PERFORM

Type Circuit Remarks

+ CMOS level output
+ CMOS level hysteresis input
+ 5V tolerant

P-ch F P-ch F Digital output + Pull-up resistor control
- Standby mode control

+ Pull-up resistor:
approximately 50 kQ
* lop=-4mA, lo.=4 mA
N-ch Digital output + Available to control of PZR
R registers (pseudo-open drain
control)
For PZR registers, refer to GPIO
. in the FM4 Family Peripheral
Pull-up resistor Manual Main Part
control

% Digital input (MN709-00001).

Standby mode control

A\ {Do Do Mode input CMOS level hysteresis input

P-ch }F P-ch }f Digital output
+ CMOS level output

° Py + TTL level hysteresis input
+ Pull-up resistor control
Nech }f Digital output + Standby mo'de control
+ Pull-up resistor:
approximately 50 kQ
* lon=-4mA lo,.=4 mA

Pull-up resistor control

7 Digital input
Standby mode control
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Type Circuit Remarks
L
—o—
P-ch I» p_cEI Ii Digital output + CMOS level output
+ CMOS level hysteresis input
+ Pull-up resistor control
e - Standby mode control
+ Pull-up resistor:
N'E Digital output approximately 50 kQ
. IOH =-8 mA, IOL =8mA
- When this pin is used as an I°C
/77 pin, the digital output P-ch
Pull-up resistor transistor is always off.
R ——— control
MA—— 77— igital input
Standby mode
control
N

| Pull-up resistor
| control

P-ch }7 Digital output

N-ch N-ch }7 Digital output

Fast mode
control

' Digital input

Standby mode
control

+ CMOS level output

+ CMOS level hysteresis input
+ 5V tolerant

« Pull-up resistor control

+ Standby mode control

+ Pull-up resistor:

approximately 50 kQ

* lon=-4 mA, lo.= 4 mA (GPIO)
+ loL=20mA (Fast mode Plus)
- Available to control of PZR

register (pseudo-open drain
control)

+ For PZR registers, refer to GPIO

in the FM4 Family Peripheral
Manual Main Part
(MN709-00001).

- When this pin is used as an I°C

pin, the digital output P-ch
transistor is always off.
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Circuit

Remarks

Pull-up resistor
control

Digital output

P-ch |

:
f

M

Digital input

l— Digital output
s

+ CMOS level output

+ CMOS level hysteresis input
- 5V tolerant

+ Pull-up resistor control

+ Pull-up resistor:

* lon=-4mA, lo,.=4 mA
+ Available to control of PZR

+ For PZR registers, refer to GPIO

approximately 50 kQ

register (pseudo-open drain
control)

in the FM4 Family Peripheral
Manual Main Part
(MN709-00001).

X0A

P-ch I Pull-up resistor

control
P-ch li Digital output

N-ch |7 Digital output

R
VWVt sy Digital input
Standby mode
control
0osC

+ CMOS level output

+ CMOS level hysteresis input
« Pull-up resistor control

+ Pull-up resistor:

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

approximately 50 kQ
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PRELIMINARY
Type Circuit Remarks
Q
Pull-up resistor
control
X1A p-ch || |-————— Digital output It is possible to select the sub
oscillation/GPIO function.
When the sub oscillation
is selected:
N-ch }7 Digital output
9 P + Oscillation feedback resistor:
approximately 10 MQ
When the GPIO is selected:
R + CMOS level output.
‘ > Digital input + CMOS level hysteresis input
+ Pull-up resistor control
Standby mode + Pull-up resistor:
‘é)gg(’l approximately 50 kQ
> O< PR
* lop=-4 mA, lo,=4 mA
RX
— o \W\——
Standby mode
control
.-% Clock input
R

Pull-up resistor
control

P-ch }f Digital output

q ‘

N-h | — Digital output

Digital input

Standby mode
control

Analog output

+ CMOS level output

+ CMOS level hysteresis input

+ Analog output

+ Pull-up resistor control

-+ Standby mode control

+ Pull-up resistor:
approximately 50 kQ

* low=-4mA, lo. =4 mA
(4.5V to 5.5V)

* lon=-2mA, lo. =2 mA
(2.7V to 4.5V)
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6. Handling Precautions

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

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 that connect semiconductor devices to power supply and 1/O functions.

1. Preventing Over-Voltage and Over-Current Conditions

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

2. Protection of Output Pins

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

3. Handling of Unused Input Pins

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

Code: DS00-00004-3E
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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 milliamps 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

As previously mentioned, all semiconductor devices have inherent rates 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.

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.
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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 this, do the following:

1. Avoid exposure to rapid temperature changes, which can 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.

3. When Dry Packages are opened, it is recommended to have humidity between 40% and 70%.

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

5. 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, and the use of conductive floor mats and other measures to minimize shock
loads is recommended.

4. Ground all fixtures and instruments, or protect with anti-static measures.
5. Avoid the use of Styrofoam or other highly static-prone materials for storage of completed board assemblies.
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6.3 Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.

For reliable performance, do the following:
1. Humidity

Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high humidity levels are
anticipated, consider anti-humidity processing.

2. Discharge of static electricity

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

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

4. Radiation, including cosmic radiation

Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users should provide
shielding as appropriate.

5. Smoke, flame

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

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

Please check the latest handling precautions at the following URL.
http://www.spansion.com/fidocuments/fj/datasheet/e-ds/DS00-00004.pdf
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7. Handling Devices

Power-Supply Pins

In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected within the device in order to
prevent malfunctions such as latch-up. All of these pins should be connected externally to the power supply or ground lines,
however, 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.

Be sure to connect the current-supply source with the power pins and GND pins of this device at low impedance. It is also advisable
that a ceramic capacitor of approximately 0.1 pF be connected as a bypass capacitor between VCC and VSS 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 0.1V/us at a momentary fluctuation such as switching the power

supply.

Crystal Oscillator Circuit

Noise near the X0/X1 and XOA/X1A pins may cause the device to malfunction. Design the printed circuit board so that X0/X1,
X0A/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 the oscillation introduced by the use of the crystal oscillator by your mount board.

Sub Crystal Oscillator
The sub-oscillator circuit for devices in this family is low gain to keep current consumption low. To stabilize the oscillation, Cypress
recommends a crystal oscillator that meets the following conditions:

B Surface mount type
Size: More than 3.2 mm x 1.5 mm
Load capacitance: approximately 6 pF to 7 pF

Ml ead type
Load capacitance: approximately 6 pF to 7 pF
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Using an External Clock

When using an external clock as an input of the main clock, set X0/X1 to the external clock input, and input the clock to X0. X1(PE3)
can be used as a general-purpose I/O port. Similarly, when using an external clock as an input of the sub clock, set XOA/X1A to the
external clock input and input the clock to X0A. X1A (P47) can be used as a general-purpose |/O port.

® Example of Using an External Clock
Device

{>@ XO(XO0A)
Set as external clock

input
@ Canbeusedas —1 X1(PE3), X1A (P47)

general-purpose
I/O ports. L

Handling When Using Multi-Function Serial Pin as I°C Pin

If the application uses the multi-function serial pin as an I°C pin, the P-channel transistor of the digital output must be disabled. 1°C
pins need to conform to electrical limitations like other pins, however, and avoid connecting to live external systems with the MCU
power off.

C Pin

Devices in this series contain a 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. Some
laminated ceramic capacitors have a large capacitance variation due to thermal fluctuation. Please select a capacitor that meets the
specifications in the operating conditions to use by evaluating the temperature characteristics of the device. A smoothing capacitor
of about 4.7 uF would be recommended for this series.

Device :I—

VSS

GND

Mode Pins (MDO)

Connect the MD pin (MDO) directly to VCC or VSS pins. Design the printed circuit board such that the pull-up/down resistance stays
low, 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. This is important to
prevent the device from erroneously switching to test mode as a result of noise.
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Notes on Power-On
Turn power on/off in the sequence shown below or at the same time. If not using the A/D converter and D/A converter, connect
AVCC = VCC and AVSS = VSS.

Turningon: VCC — USBVCCO
VCC — USBVCC1
VCC — AVCC — AVRH

Turning off: USBVCCO — VCC
USBVCC1 — VCC
AVRH — AVCC — VCC

Serial Communication
There is a possibility of receiving incorrect data as a result of noise or other issues introduced by the serial communication. Take
care to design the printed circuit board to minimize noise.

Consider the case of introducing error as a result of noise, perform error detection such as by applying a checksum of data at the
end. If an error is detected, retransmit the data.

Differences in Characteristics within the Product Line

The electric characteristics including power consumption, ESD, latch-up, noise, and oscillation differ among members of the product
line because chip layout and memory structures are not the same; for example, different sizes, flash versus ROM, etc. If you are
switching to a different product of the same series, please make sure to evaluate the electric characteristics.

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

Pin Doubled as Debug Function
The pin doubled as TDO/TMS/TDI/TCK/TRSTX, SWO/SWDIO/SWCLK should be used as output only. Do not use as input.
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8. Block Diagram
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S6E2GH6H/J, S6E2GH8H/J
TRSTX,TCK, (. )
TDI.TMS = 2 SWJI-DP | ETM/HTM* R SRAMO
DO € 7| 64/128 Kbytes
TRACEDX, ¢ TPIVETB* ROM
TRACECLK © Table SRAML
Cortex-M4 Core | > 32 Kbytes
@180 MHz(Max)
D R SRAM2
FPU | MPU | NVIC I~ ) 32 Kbytes
B -
il % MainFlash I/F
= Trace Buffer MainFlash
Dual-Timer a (16 Kbytes) p 1 Mbytes/
R~ Security H 512 Kbytes
Watchdog Timer % T é
(Software) B 5 é |— usBvcco
—_—— B8 o USB20 | ppy
Clock Reset o x E (Ho_sv) > UDPO,UDMO
Generator 12 k—— Device; > UHCONX0
INITX > ag ?1;)\ i
— usavcel
Watchdog Ti <z & , USB2.0 | phy USBVCC:
(Hardware) = < (Host/ > UDP1,UDML
§ Device) > UHCONX1
) e
N| DMAC
ck T 8ch.
DSTC
> TX0.RX0
.
POx,
GPIO Pix,
Source Clock X
X0 S Main CR o PIN-Function-Ctrl (€~ _)PFx
X1 € ﬂ‘ Osc PLL | 100 kHz z MODE-Ctrl ¢ MO0,
CR & MD1
4 MHz I
X0A Y sub <
X1A € Osc
CROUT €
AVCC, |=—4=> s_cLk,s_cMD
Avmn > LDitA/D Converter SD-CARD I/F &> s DATAX
AVRL Unit 0 k—— s coswp
AN ——) Unit 1 —|
H - >
ADTGX =i Unit 2 > P MADx
e ~ External Bus IIF € > MADATAX
. ) MCSXx,MDQMx,
TIOAX € > Base Timer 7 MOEX MWEX,
1obit32en/ (6 R,
TIOBX > 32-bit 16ch. ~ MNWEX MNREX,
I MCLKOUT MSDWEX,
= MSDCLK,MSDCKE,
8 MRASX,MCASX
AINX @
BINX QPRC e % Power-On
ZINX 2ch. s Reset
b=l ~ LVD
o z
=
— ( o Regulator ) c
A/D Activation Compare [ [}
6ch. = %
1COox 16-bit Input Capture o é
4ch. o [N
R
FRCKO 16-hit Fr:z;]run Timer N i %
. o =
16-bit Output Compare < S WKUPX
6ch. hsl
DTTIOX 2 Peripheral Clock Gating
Waveform Generator o Low-speed CR Prescaler
RTOOX € 3ch <
g External Interrupt |, INTx
"""""""""""""""""""""""" < Controller )3 NMIX
16-bit PPG 32-pin + NMI N
3ch.
- - - € SCKx
i i i Multi-function Serial IIF  [§
Multi-function Timer x 2 10¢h, ¢ SINX
[6—>| With FIFOch.1,ch.4to > SOTx
RTCCO, . ch.7) ¢ CTSx
SUBOUT Real-Time clock HW flow control(ch.4,5) > RTSx
‘C%E’glﬁi (_- Smartcard I/F 12S Clock Generator > MI2SCKx
ICx_CLKx €7 2ch ich. > MI2SWSx
ICx_VCCx
1Cx_VPENX
ICx_RSTx
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See Memory size in 1. Product Lineup to confirm the memory size.

10.Memory Map

Memory Map (1)

See "Memory Map
(2) and (3)" for
memory size

details.

OXFFFF_FFFF

0xE010_0000

0xE000_0000

0xD000_0000

Resened

Cortex-M4 Private
Peripherals

Reg. Area

External Device

Area

0x6000_0000

Resened
0x4400_0000

32 Mbytes
0x4200_0000 Bit band alias

Peripherals
0x4000_0000

Resened
0x2400_0000

32 Mbytes
0x2200_0000 Bit band alias

DualFlash
0x200F_0000

Resened
0x2004_8000
0x2004_0000 SRAM2
0x2003_8000 SRAM1
0x2000_0000 Resened
Ox1FFF_0000 SRAMO
0x0050_0000 Resened
0x0040_0000 Security/CR Trim

MainFlash
0x0000_0000

i
'
1
'
1
'
'
1
'
'
1
'
'
1
'
'
'
'
1
'
'
1
'
'
'
'
'
1
'
i
'
'
1
'
'
1
'
'
'
'
1
'
'
1
'
'
1
'
'
'
'
1
'
'
1
'
'
1
'
'
'
'
1
'
'
1
'
'
1
-

\
'
'
'
'
'
'
'
'
1
'
'
'
'
'
'
'
'
'
'
1
'
'
1
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
1
'
'
'
'
V
'
'
'
'
'
1
'
'
'
'
\
'
[

0¥41FF_FFFF

0x4007_0000
0x4006_F000
0x4006_E000
0x4006_C000

0x4006_7000
0x4006_6000
0x4006_4000
0x4006_3000
0x4006_2000
0x4006_1000
0x4006_0000
0x4005_0000
0x4004_0000
0x4003_F000
0x4003_E000
0x4003_CB00
0x4003_CA00

Peripherals Area

Resened

GPIO

SD-Card I/F

Resened

Resened

Resened

Resened

CAN ch.0

DSTC

DMAC

USB ch.1

USB ch.0

EXT-bus I/F

Resened

Resened

12S Clock Generator

0x4003_C900

Smartcard I/F

0x4003_C800

Resened

0x4003_C100

Peripheral Clock Gating

0x4003_C000

Low Speed CR Prescaler

0x4003_B000

RTC/Port Ctrl

0x4003_A000

Watch Counter

0x4003_9000

CRC

0x4003_8000

MFS

0x4003_7000

CAN prescaler

0x4003_6000

USB Clock ctrl

0x4003_5000

LVD/DS mode

0x4003_4000
0x4003_3000
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_3000
0x4002_2000

Resened

0x4002_1000

MFT Unitl

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

MainFlash I/F
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£ CYPRESS

PRELIMINARY

S6E2GH Series

S6E2GH8H/J

0x2020_0000

0x2004_8000

Resenved

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Ox1FFE_0000

0x0040_8000
0x0040_6000
0x0040_4000
0x0040_2000
0x0040_0000

0x0010_0000

Resened

SRAMO
128 Kbytes

Resened

SA3 (8KB)

General purpose

" souhadg

yse|qurey

CR trimming

Security

Resenved

SA16-23 (64KBx8)

SA9-15 (64KBX7)

SAB8(#0) (32KB)

0x0000_0000

SA4-7(#0) (BKBx4)

SalAQN T
yse|qureiy

S6E2GH6H/J

0x2020_0000

0x2004_8000

0x2004_0000

0x2003_8000

0x2000_0000

Ox1FFF_0000

0x0040_8000
0x0040_6000
0x0040_4000
0x0040_2000
0x0040_0000

0x0008_0000

Resened

SRAM2
32 Kbytes

SRAM1
32 Kbytes

Resened

SRAMO
64 Kbytes

Resened

SA3 (8KB)

General purpose

R so1kQ>l 6 .

yse|qure

CR trimming

Security

Resened

SA9-15 (64KBx7)

SAB(#0) (32KB)

0x0000_0000

SA4-7(#0) (BKBx4)

sa1A0) ZTS
yse|4urei

* See S6E2GM/GK/GH/G3/G2 Series Flash Programming Manual to confirm the detail of flash Memory.
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PRELIMINARY S6E2GH Series

Memory Map (3)

S6E2GH8H/J
S6E2GH6H/J

0xE000_0000

Resened

0x8000_0000

SDRAM
256 Mbytes

0x7000_0000

SRAM
/NOR Flash Memory
I/NAND Flash Memory
256 Mbytes

0x6000_0000
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Peripheral Address Map
Start Address End Address Bus Peripherals
0x4000_0000 0x4000_OFFF AHB MainFlash I/F register
0x4000_1000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF Clock/reset control
0x4001_1000 0x4001_1FFF Hardware watchdog timer
0x4001_2000 0x4001_2FFF APBO Software watchdog timer
0x4001_3000 0x4001_4FFF Reserved
0x4001_5000 0x4001_5FFF Dual-timer
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_0OFFF Multi-Function Timer unit O
0x4002_1000 0x4002_1FFF Multi-Function Timer unit 1
0x4002_2000 0x4002_3FFF Reserved
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF APB1 Base timer
0x4002_6000 0x4002_6FFF Quadrature position/revolution counter
0x4002_7000 0x4002_7FFF A/D converter
0x4002_8000 0x4002_DFFF Reserved
0x4002_E000 0x4002_EFFF Internal CR trimming
0x4002_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 CAN prescaler
0x4003_8000 0x4003_8FFF Multi-function serial interface
0x4003_9000 0x4003_9FFF APB2 CRC
0x4003_A000 0x4003_AFFF Watch counter
0x4003_B000 0x4003_BFFF RTC/port control
0x4003_C000 0x4003_COFF Low-speed CR prescaler
0x4003_C100 0x4003_C7FF Peripheral clock gating
0x4003_C800 0x4003_C8FF Reserved
0x4003_C900 0x4003_C9FF 12S clock generator
0x4003_CA00 0x4003_CAFF Smartcard Interface
0x4003_CB00 0x4003_EFFF Reserved
0x4003_F000 0x4003_FFFF External memory interface
0x4004_0000 0x4004_FFFF USBch 0
0x4005_0000 0x4005_FFFF USBch1
0x4006_0000 0x4006_OFFF DMAC register
0x4006_1000 0x4006_1FFF DSTC register
0x4006_2000 0x4006_2FFF CANch O
0x4006_3000 0x4006_3FFF AHB Reserved
0x4006_4000 0x4006_5FFF Reserved
0x4006_6000 0x4006_6FFF Reserved
0x4006_7000 0x4006_DFFF Reserved
0x4006_E000 0x4006_EFFF SD card I/F
0x4006_F000 0x4006_FFFF GPIO
0x4007_0000 Ox41FF FFFF Reserved
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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 at the L level.
HINITX =1

This is the period when the INITX pin is at the H level.
HBSPL=0

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

HBSPL=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.

HIinput enabled

Indicates that the input function can be used.
Hinternal input fixed at O

This is the status that the input function cannot be used. Internal input is fixed at L.
HHi-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.
ETrace output
Indicates that the trace function can be used.
BGPIO selected
In Deep standby mode, pins switch to the general-purpose 1/O port.

H Setting prohibition
Prohibition of a setting by specification limitation
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List of Pin Behavior By Mode State
Power-On ]
o R?_SO‘?:,_M INITX |II‘D]1:GE\‘/I’II’(I:§| Run mode Timer mode, Deep Standby RTC Ret%?efrom
S Voltage Input Reset | ©°F Sleep RTC mode, or mode or Deep Standby Stand%y
'_
w . Detection State State mode State Stop mode State Stop mode State mode State
s | Function State
IS Group
n
'nE. Power Power Supply Power Power Supply Power Supply Power
Supply Stable Supply Stable Stable Supply
Unstable Stable Stable
- INITX=0[INITX=1] INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
GPIO
. ) i Maintain Maintain | Hi-Z/interna | selected, | Hi-Z/interna
sggg d d?g;g?g d dSiseatng?d dSiseatng?d previous previous | linputfixed | internal | Iinput fixed sglgétoe d
state state ato0 input fixed ato
at0
A Main crystal
oscillator
Iggtu;rﬁg}/ Input Input Input Input Input Input Input Input Input
. enabled | enabled | enabled | enabled enabled enabled enabled enabled Enabled
main clock
input
selected
GPIO
. ) i Maintain Maintain | Hi-Z/interna | selected, | Hi-Z/interna
GPIO Setting Setting | Setting previous previous | linputfixed | internal | Iinput fixed GPIO
selected | disabled |disabled | disabled . ! selected
state state at0 input fixed ato
ato0
E)_(ternal . . ) Maintain Maintain | Hi-Z/interna| Maintain | Hi-Z/interna Maintain
main clock | Setting | Setting | Setting . . . . . ) - .
) - ; ; previous previous | linput fixed | previous | |input fixed previous
input disabled | disabled | disabled
B state state at0 state ato State
selected
Hi-z/
internal | Hi-z/ Hi-z/
Main crystal | input | internal | internal Maintain previous state while oscillator active/
oscillator fixed input input When oscillation stops*l, it will be Hi-Z/
output pin at 0/ fixed fixed Internal input fixed at O
or input at0 at0
enabled
Pull-up/ | Pull-up/ | Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/
INITX .
C inout pin input Input Input Input Input Input Input Input Input
putp enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
D Mode Input Input Input Input Input Input Input Input Input
input pin | enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
Mode Input Input Input Input Input Input Input Input Input
input pin | enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
5| GPIO | Setting | Seting | Seting | Manian | Mamain ) -2 GPIO -2l GPIO
selected | disabled | disabled | disabled | P P P selected P selected
state state enabled enabled
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Power-On ]
o R?_SO‘?:,_M INITX |II‘D]1:GE\‘/I’II’(I:§| Run mode Timer mode, Deep Standby RTC Ret%?efrom
g Voltage Input |\"o oot | OF Sleep RTC mode, or mode or Deep Standby Stand%y
w . Detection State State mode State Stop mode State Stop mode State mode State
s | Function State
IS Group
n
'nE. gowelr Power Supply Powelr Power Supply Power Supply POWF';r
upply Stable Supply Stable Stable Supply
Unstable Stable Stable
- INITX=0[INITX=1] INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
NMIX | Setting | Setting | Setting Maintain Maintain
- - - previous previous
selected | disabled | disabled | disabled
state Hi-z/ state
Resource Maintain Maintain WKUP WKUP
F | other than . . previous previous Hi-z/ input inout
above . Hiz/ ) Hrzl ) state state | intemal | enabled 3 GPIO
Hi-Z input input . ! enabled
selected enabled | enabled input fixed selected
GPIO at0
selected
ITAG Pull-up/ | Pull-up/ Maintain Maintain Maintain Maintain
Hi-Z input input previous previous previous previous
selected
enabled | enabled N oL state state state State
Maintain Maintain
© prst\gﬁaus prs?t\;?eus Hi-Z/ seCI;eF;It(gd Hi-Z/
GPIO Setting | Setting | Setting internal internal ' internal GPIO
selected | disabled | disabled | disabled input fixed | . ! input fixed selected
input fixed
at0 at0
ato0
ITAG Pull-up/ | Pull-up/ Maintain Maintain Maintain Maintain
selected Hi-Z input input previous previous previous previous
enabled | enabled state state state state
Maintain Maintain
H Resource previous previous GPIO
other than state state Hi-Z/Interna | selected, |Hi-Z/Interna
above Setting | Setting | Setting | input fixed internal’ | input fixed GPIO
selected | disabled | disabled | disabled P . . P selected
at0 input fixed ato
GPIO
ato
selected
Resource o o . GPIO L
selected Hi-z/ Hi-z/ Maintain Maintain | Hi-Z/Interna | selected, | Hi-Z/interna GPIO
I Hi-z input input previous previous | linputfixed | internal | Iinput fixed selected
GPIO enabled | enabled state state at0 input fixed at0
selected at0
Analog
output *2 *3
selected
External Maintain
interrupt o previous GPIO o
enable Hi-z/ Hi-z/ Maintain <tate selected, |Hi-Z/interna GPIO
J | selected . . . previous internal | | input fixed
Hi-Z input input Maintai . ! selected
R state antain input fixed at0
esource enabled | enabled i
previous at0
other than R
state Hi-Z/interna
above | input fixed
selected pat 0
GPIO
selected
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Power-On ]
o R?_SO‘?:,_M INITX |II‘D]1:GE\‘/I’II’(I:§| Run mode Timer mode, Deep Standby RTC Ret%?efrom
S Voltage Input Reset | ©°F Sleep RTC mode, or mode or Deep Standby StandFl):)
~ Detectgijon State State mode State Stop mode State Stop mode State mode Stgte
2| Function State
IS Group
n
Power Power Power
'nE. Supply Power Supply Supply Power Supply Power Supply Supply
Unstable Stable Stable Stable Stable Stable
- INITX=0[INITX=1] INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
External o
interrupt Setting | Setting | Setting Mrilvnitoallg
enable | disabled | disabled | disabled P
selected N~ N state GPIO D
Resource Maintain Maintain selected, | Hi-Z/interna GPIO
K other than previous previous internal | | input fixed selected
above Hi-z/ Hi-z/ state state Hi-Z/interna | input fixed ato
selected Hi-Z input input | input fixed ato
GPIO enabled | enabled at0
selected
Hi-zl O Hi-z/ |oHiz Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
|r!tern;;1 |r!tern;:1 internal internal internal internal internal internal input
Analog fil(r:e‘:juat fil(rz:juat input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z ol o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analo analo analog analog analog analog analog analog
inputg inputg input input input input input input
L enabled | enabled enabled enabled enabled enabled enabled enabled
Resource
other than S L R GPIO A
above Setting | Setting | Setting Maln_taln Maln_taln H_|-Z/|nt(_arna s_elected, H_|-Z/|ntt_arna GPIO
selected | disabled | disabled | disabled| Pr€Vious | previous |linputfixed | internal \linputfixed | o000y
GPIO state state at0 input fixed ato
selected ato
el e Hiz Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
'n.temta 'n.temta internal internal internal internal internal internal input
Analog If?xpeud lf?x[:aud input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z at o/ at o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analo analo analog analog analog analog analog analog
inputg inputg input input input input input input
enabled | enabled | €nabled enabled enabled enabled enabled enabled
M _External Maintain
interrupt .
enable previous
selected state GPIO
. ) ) Maintain Maintain selected, | Hi-Z/interna
Resource | Setting | Setting | Setting . . - - - GPIO
- ; ; previous previous internal | | input fixed
other than | disabled | disabled | disabled A . ! selected
above state state H_|-Z/|nt_erna input fixed at0
selected | input fixed ato
GPIO ato
selected
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Power-On ]
o R?_SO‘?:,_M INITX |II‘D]1:GE\‘/I’II’(I:§| Run mode Timer mode, Deep Standby RTC Ret%?efrom
g Voltage Input |\"o oot | OF Sleep RTC mode, or mode or Deep Standby Stand%y
ol ¢ . Detection State State mode State Stop mode State Stop mode State mode State
Ej unction State
8 Group
n
'nE. gSWEI‘I’ Power Supply gltj)welr Power Supply Power Supply ISDSwelr
pply Stable PRIy Stable Stable PRly
Unstable Stable Stable
- INITX=0[INITX=1] INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Hi-zl O Hi-z/ |oHiz Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
|r!tern;;1 |r!tern;:1 internal internal internal internal internal internal input
Analog 'f?x‘;l:j lfri]x‘:sud input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z ato/ at o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analoa | analo analog analog analog analog analog analog
inputg inputg input input input input input input
enabled | enabled enabled enabled enabled enabled enabled enabled
N Trace Trace
selected output
Resource Maintain Maintain seCI;eF;It(gd Hi-Z/interna
other than Se‘“”g S_emng S.emng previous previous | Hi-Z/interna | internal | |input fixed GPIO
above disabled | disabled | disabled . N . ixed selected
selected state state I input fixed | input fixe ato
GPIO at0 ato0
selected
el e Hiz Hi-Z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
|n_ternta |n_ternta internal internal internal internal internal | internal input
Analog If?xpeud If?xlzaud input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z at o/ at o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analog | analog analog analog analog analog analog analog
input input input input input input input input
enabled | enabled | €Nabled enabled enabled enabled enabled enabled
Trace Trace
selected output
o External Maintain
interrupt . GPIO
enable Maintai Vaintai previous : N
selected Setting | Setting | Setting aintain aintain state selected, | Hi-Z/interna GPIO
disabled | disabled | disabled | PreVIOUS | Previous internal | Tinputfixed | 100
Rﬁsour:ce state state input fixed at0
otag:)flean Hi-Z/interna|  ato0
selected | input fixed
at0
GPIO
selected
izl O Hi-z/ | oHiz Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
'r?‘emf‘ |Qtern;a internal internal internal internal internal internal input
Analog ﬁ:;%“at ﬁ;r;%“at input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z of o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analog analog analog analog analog analog
analog | analog . . . . . .
P input input input input input input input input
enabled | enabled enabled enabled enabled enabled enabled enabled
N — I Hi-z/
WKUP | Setting | Setting | Setting Mg'\:‘lgadz “’E'\%ﬁ:g MrZ'angadg Vi\i]Kﬂf WKUP GPIO
enabled disabled | disabled | disabled | P P P P input selected
state state state enabled enabled
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Power-On
o R?_SO‘?:,_M INITX |II‘D]1:GE\‘/I’II’(I:§| Run mode Timer mode, Deep Standby RTC Ret%?efrom
S Voltage Input Reset | ©°F Sleep RTC mode, or mode or Deep Standby Stand%y
'_
w . Detection State State mode State Stop mode State Stop mode State mode State
s | Function State
IS Group
n
'nE. gSWEI‘I’ Power Supply gltj)welr Power Supply Power Supply ISDl(J:)welr
pply Stable PRIy Stable Stable PRly
Unstable Stable Stable
- INITX=0[INITX=1] INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Resource
other than L GPIO o
above Hi-Z/interna | selected, |Hi-Z/interna
selected | input fixed | internal | | input fixed
GPIO at0 |npl;1tt f(l)xed ato0
selected
Hi-z/
WKUP VIVnKldF WKUP WKUP input
enabled N P input enabled
. i i Maintain enabled
Setting | Setting | Setting revious enabled
External | disabled |disabled | disabled P it
interrupt
enable Maintain Maintain
Q| selected previous previous GPIO
state state selected, | Hi-Z/interna
c?tﬁz(r)ltjlzgi internal | | input fixed sglgclt% d
above Hi-z/ Hi-z/ Hi-Z/interna | input fixed ato
selected Hi-Z input input | input fixed ato
enabled | enabled ato
GPIO
selected
GPIO
GPIO Hi-z/ Hi-z/ Maintain Maintain | Hi-Z/interna | selected, | Hi-Z/interna GPIO
selected Hi-zZ input input previous previous | linputfixed | internal | Iinput fixed selected
enabled | enabled state state at0 input fixed at0
at0
Hi-Z at Hi-Z at Hi-Z at
R trans- trans- trans-
mission/ mission/ mission/
. ) . input input input Hi-z/ Hi-z/ .
USB 1/O pin $ett|ng S.ett'ng S.ett'ng enabled/ enabled/ enabled/ input input . Hi-Z/
disabled | disabled | disabled | ; ; input enabled
internal internal internal enabled enabled
input fixed | input fixed | input fixed
at 0 at at 0 at at 0 at
reception | reception | reception

1: Oscillation is stopped at Sub Timer mode, sub CR Timer mode, RTC mode, Stop mode, Deep Standby RTC mode,
and Deep Standby Stop mode.

2: Maintain previous state at Timer mode. GPIO selected internal input fixed at 0 at RTC mode, Stop mode.

3: Maintain previous state at Timer mode. Hi-Z/internal input fixed at 0 at RTC mode, Stop mode.
4: It shows the case selected by EPFR14.E_SPLC register.
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12.Electrical Characteristics

12.1 Absolute Maximum Ratings

Rating .
Parameter Symbol Min Max Unit Remarks
Power supply voltage 17 Vee Vss-0.5 Vss + 6.5 \%
Power supply voltage (for USB) L3 USBVccO | Vss-0.5 Vss + 6.5 \%
Power supply voltage (for USB) L3 USBVcel | Vss-0.5 Vss + 6.5 \%
Analog power supply voltage L AVce Vss-0.5 Vss + 6.5 \%
Analog reference voltage L AVRH Vss- 0.5 Vss + 6.5 \Y
Vcec + 0.5 .
Vss-0.5 (£6.5V) \% Except for USB pin
USBVccO + 0.5 :
. Vss- 0.5 V | USB ch 0 pin
Input voltage Vi 5 (6.5V) P
USBVccl + 0.5 .
Vss - 0.5 (<6.5V) V | USBch1pin
Vss-0.5 Vss + 6.5 V | 5V tolerant
L. *1 AVcc + 0.5
Analog pin input voltage Via Vss- 0.5 (£6.5V) \Y
*1 Vce + 0.5
Output voltage Vo Vss-0.5 (£6.5V) \%
10 mA | 4 mAtype
. *5 20 mA | 8 mAtype
L level maximum output current loL 20 mA | 12 mA type
22.4 mA | I°C Fm+
4 mA | 4 mAtype
*6 8 mA | 8 mAtype
L level average output current loLav - 12 mA | 12 mA type
20 mA | I°C Fm+
L level total maximum output current >loL - 100 mA
L level total maximum output current ' > loLav - 50 mA
-10 mA | 4 mAtype
H level maximum output current ° loH - -20 mA | 8 mAtype
-20 mA | 12 mAtype
w6 -4 mA | 4 mAtype
H level average output current loHav - -8 mA | 8 mAtype
-12 mA | 12 mAtype
H level total maximum output current > lon - - 100 mA
H level total average output current ' > lonav - -50 mA
Storage temperature Tste -55 + 150 °C

1: These parameters are based on the condition that Vss = AVss = 0.0 V.
: Ve must not drop below Vss - 0.5 V.
1 USBVcc0, USBVcc1 must not drop below Vss - 0.5 V.

: The maximum output current is defined as the value of the peak current flowing through any one of the corresponding pins.

2

3

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

5

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 period.

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

. Value ;
Parameter Symbol Conditions Min Max Unit Remarks
Power supply voltage Vee - 27 55 v
3.6 N
. 1
3.0 (Vo)
Power supply voltage (for USB ch 0) USBVcc0 - \%
55 N
. 2
2.7 (Veo)
3.6 N
. 3
3.0 (Veo)
Power supply voltage (for USB ch 1) USBVccl - \%
55
2.7 *4
(£Vec)
Analog power supply voltage AVcc - 2.7 5.5 V AVce = Vee
Analog reference voltage AVRH - 6 AVec v
AVRL - AVss AVss \4
Operating Junction temperature T, - -40 +125 °C
temperature Ambient temperature Ta - -40 *5 °C

1: When P81/UDPO and P80/UDMO pins are used as USB (UDP0O, UDMO)
2: When P81/UDPO0 and P80/UDMO pins are used as GPIO (P81, P80)
3: When P83/UDP1 and P82/UDML1 pins are used as USB (UDP1, UDM1)
4: When P83/UDP1 and P82/UDML1 pins are used as GPIO (P83, P82)

5: 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:

Ta (Max) = T3(Max) - Pd(Max) x 0;a

Pd: Power dissipation (W)
Oa: Package thermal resistance (°C/W)
Pd (Max) =Vece X lce (Max) + 3 (|o|_XVo|_) + 3 ((VCC'VOH) X (- IOH))
loL: L level output current
lon: H level output current
VoL: L level output voltage
Vor: H level output voltage

6: The minimum value of analog reference voltage depends on the value of compare clock cycle (Tcck). See 12.5.
12-bit A/D Converter for the details.

7: For the voltage range between Vcc(min) and the low voltage detection reset (VDH), the MCU must be clocked from either
the High-speed CR or the low-speed CR.
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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 R;’Qgtgwr?ée Maximum P((arrnn\wl\il_;,sible Power
Package Board 8ia Th = +85°C Ta = +105 °C
CIW) A A
FPT-144P-M08 f’ji %%'teh' ';ﬁse 48 833 417
(0.5-mm pitch) 4 layers 33 1212 606
FPT-176P-M07 %i%%fl{';}éeer: 45 889 444
(0.5-mm pitch) 4 layers 31 1290 645

WARNING:

—  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.
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.
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 X lec + Z (low % Voo) + Z ((Vec-Vor) % (-low))

loL:

loH:

VoL:
VoH:

Icc is the current drawn by the device.

It can be analyzed as follows.
Icc = lec (INT) + Zlec (10)

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

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

Zlce (10): Sum of current (I/0 switching current) drawn by the output pin

For Icc (INT), it can be anticipated by "(1) Current Rating" in "12.3. DC Characteristics" (This rating value does not include Icc (I0)

for a value at pin fixed).

For lcc (10), it depends on system used by customers.
The calculation formula is shown below.

lcc (10) = (Cint + CexT) X Vee X fsw

Pin internal load capacitance

External load capacitance of output pin
Pin switching frequency

Cint:
Cext:
fsz

Parameter Symbol Conditions Capacitance Value
4 mA type 1.93 pF
Pin internal load
capacitance Cir 8 mA type 3.45 pF
12 mA type 3.42 pF

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

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

|cc(MaX) = lcc (Typ) + lcc (Ieak_max)

Parameter Symbol Conditions Current Value
Maximum leakage Ty=+125°C TBD
current at operat?ng lcc (leak_max) T, =+105°C TBD
T,=+85°C TBD
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Pd=Vcexlee + Z(louxVoL) + Z((Vee-Vor) *(—low))

Vce
lec=lce (|NT) + Z|cc (|O)
Icc A

_____________________

Flash

RAM
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12.3 DC Characteristics
12.3.1 Current Rating

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)

Pin - 4 Value ]
Parameter | Symbol Name Conditions Frequency Typ*l Max*2 Unit Remarks
*5 180 MHz 73 TBD mA
160 MHz 65 TBD mA
144 MHz 59 TBD mA
120 MHz 50 TBD mA
100 MHz 43 TBD mA *3
6 80 MHz 35 TBD mA | When all peripheral
60 MHz 27 TBD mA | clocks are on
40 MHz 19 TBD mA
20 MHz 11 TBD mA
Normal 8 MHz 6.9 TBD mA
Power operation 4 MHz 5.3 TBD mA
supply lec vee *7,*8 *5 180 MHz 44 TBD mA
current (PLL) 160 MHz 40 TBD mA
144 MHz 36 TBD mA
120 MHz 31 TBD mA
100 MHz 27 TBD mA *3
“6 80 MHz 22 TBD mA | When all peripheral
60 MHz 17 TBD mA | clocks are off
40 MHz 13 TBD mA
20 MHz 7.9 TBD mA
8 MHz 5.2 TBD mA
4 MHz 4.3 TBD mA

Ta=+25°C,Vcc =33V

:T;=+125°C,Vcc =55V

: When all ports are fixed

: Frequency is a value of HCLK when PCLKO = PCLK1 = PCLK2 = HCLK/2

: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 11, FBFCR.BE = 1)

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

: Firmware being executed during data collection for this table is not being accessed from the MainFlash memory.”
: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Table 14-2 Typical and Maximum Current Consumption in Normal Operation (PLL), Code with Data Accessing Running
from Flash Memory (Flash Accelerator Mode and Trace Buffer Function Disabled)

Document Number: 001-99444 Rev. **

Pin o " Value )
Parameter | Symbol Name Conditions Frequency Typ*l Max*2 Unit Remarks
*5 180 MHz 82 TBD mA
160 MHz 74 TBD mA
144 MHz 68 TBD mA
120 MHz 58 TBD mA
100 MHz 49 TBD mA |3
6 80 MHz 40 TBD MA__| When all peripheral
60 MHz 31 TBD mA clocks are on
40 MHz 22 TBD mA
20 MHz 13 TBD mA
Normal 8 MHz 7.5 TBD mA
Power | vee | operation 4 MHz 5.6 TBD mA
supply ce *7,*8 *5 180 MHz 48 TBD mA
current (PLL) 160 MHz 44 TBD mA
144 MHz 41 TBD mA
120 MHz 35 TBD mA
100 MHz 30 TBD mA | *3
“6 80 MHz 25 TBD MA__| When all peripheral
60 MHz 20 TBD mA clocks are off
40 MHz 14 TBD mA
20 MHz 8.7 TBD mA
8 MHz 5.6 TBD mA
4 MHz 4.5 TBD mA
1: TaA=+25°C, Vcc=3.3V
2:T;=+125°C,Vcc =55V
3: When all ports are fixed
4: Frequency is a value of HCLK when PCLKO = PCLK1 = PCLK2 = HCLK
5: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 11, FBFCR.BE = 0)
6: When stopping flash accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 0)
7: With data access to a MainFlash memory.
8: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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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 0 Wait-Cycle Mode and Read Access 0 Wait)

Pin diti " Value ] ‘
Parameter | Symbol Name Conditions Frequency Typ*l Max*2 Unit Remarks
72 MHz 54 TBD mA
60 MHz 47 TBD mA
48 MHz 39 TBD MA | x3
N 36 MHz 31 TBD mA )
S 24 MHz 23 TBD mA | When all peripheral
12 MHz 14 | 18D | mA | Clocksareon
Normal 8 MHz 11 TBD mA
Power | vee | operation 4 MHz 7.2 TBD mA
supply ce *6,*7 72 MHz 37 TBD mA
current (PLL) 60 MHz 33 TBD mA
48 MHz 28 TBD MA | +3
. 36 MHz 23 TBD mA )
5 24 MHz 17 TBD mA When all peripheral
12 MHz 1 TBD | mA | clocks are off
8 MHz 8.3 TBD mA
4 MHz 5.9 TBD mA
1: TA=425°C, Vcc=3.3V
2:T;=+125°C,Vcc =55V
3: When all ports are fixed
4: Frequency is a value of HCLK when PCLKO = PCLK1 = PCLK2 = HCLK
5: When operating flash 0 wait-cycle mode and read access 0 wait (FRWTR.RWT = 00, FBFCR.SD = 000)
6: With data access to a MainFlash memory.
7: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Table 12-4 Typical and Maximum Current Consumption in Normal Operation (Other than PLL), Code with Data Accessing
Running from Flash Memory (Flash 0 Wait-Cycle Mode and Read Access 0 Wait)

Pin o » Value ]
Parameter | Symbol | \1me Conditions Frequency Typ*l Max*2 Unit Remarks
*3
Oye(?;?g:] 4.3 TBD mA | When all peripheral
clocks are on
6, *7 *5 4 MHz *3
(r.ﬂa;.n 3.7 TBD mA | When all peripheral
oscillation) clocks are off
Normal *3
operation 3.5 TBD mA | When all peripheral
*6 . clocks are on
(built-in 5 4 MHz *3
High-speed 2.9 TBD mA | When all peripheral
Power clocks are off
supply lc | veC CR) | &
current ol;)lgrrgiaon 0.47 TBD mA | When all peripheral
*6, *8 5 32 kHz S|30Cks are on
(ﬁu? 0.46 TBD mA | When all peripheral
oscillation) clocks are off
Normal *3
operation 0.51 TBD mA | When all peripheral
*6 . clocks are on
(built-in 5| 100khHz *3
low-speed 0.50 TBD mA | When all peripheral
CR) clocks are off
1: TaA=+25°C,Vcc=3.3V
2:T;=+125°C,Vcc =55V
3: When all ports are fixed
4: Frequency is a value of HCLK when PCLKO = PCLK1 = PCLK2 = HCLK/2
5: When operating flash 0 wait-cycle mode and read access 0 wait (FRWTR.RWT = 00, FBFCR.SD = 000)
6: With data access to a MainFlash memory.
7: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
8: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)

Document Number: 001-99444 Rev. ** Page 84 of 171



£ CYPRESS PRELIMINARY S6E2GH Series

PERFORM

Table 12-5 Typical and Maximum Current Consumption in Sleep Operation (PLL), when PCLKO = PCLK1 = PCLK2 = HCLK/2

Pin . 4 Value ]
Parameter | Symbol Name Conditions Frequency Typ*l Max* Unit Remarks
180 MHz 58 TBD mA
160 MHz 52 TBD mA
144 MHz 48 TBD mA
120 MHz 40 TBD mA
100 MHz 35 TBD mA *3
80 MHz 28 TBD mA | When all peripheral
60 MHz 22 TBD mA clocks are on
40 MHz 16 TBD mA
20 MHz 9.7 TBD mA
Power Sleep 8 MHz 6.2 TBD mA
supply lecs VCC operation > 4 MHz 5.0 TBD mA
current (PLL) 180 MHz 30 TBD mA
160 MHz 27 TBD mA
144 MHz 25 TBD mA
120 MHz 21 TBD mA
100 MHz 18 TBD mA *3
80 MHz 15 TBD mA | When all peripheral
60 MHz 12 TBD mA | clocks are off
40 MHz 9.3 TBD mA
20 MHz 6.2 TBD mA
8 MHz 4.5 TBD mA
4 MHz 4.0 TBD mA

1: Ta=+25°C,Vcc =33V

2:T;=+125°C,Vcc =55V

3: When all ports are fixed

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

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

Parameter | Symbol Pin Conditions Frequency** I\/alue 2 Unit Remarks
y Name q y Typ* Maxc*

72 MHz 32 TBD mA
60 MHz 27 TBD mA
48 MHz 23 TBD mA 3
36 MHz 18 TBD mA .
2o |15 | o0 | ma| ren gt
12 MHz 8.5 TBD mA

Power Sleep 8 MHz 6.9 TBD mA

supply lccs vce operation’ 4 MHz 5.3 TBD mA

current (PLL) 72 MHz 15 TBD mA
60 MHz 13 TBD mA
48 MHz 11 TBD mA *3
36 MHz 9.3 TBD mA .
24 MHz 73 | _TBD | mA | enall peripheral
12 MHz 54 TBD mA
8 MHz 4.7 TBD mA
4 MHz 4.1 TBD mA

1: Ta=+25°C, Vcc=3.3V

2: Ty=+125°C,Vcc =55V

3: When all ports are fixed

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

5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Table 12-7 Typical and Maximum Current Consumption in Sleep Operation (Other than PLL), when PCLKO = PCLK1 =

PCLK2 = HCLK/2

Pin . 4 Value .
Parameter | Symbol Name Conditions Frequency* Typ*l Max* Unit Remarks
*3
S| 2.6 TBD MA | When all peripheral
ee_p “ clocks are on
operation 4 MHz
(main *3
oscillation) 2.0 TBD MA | When all peripheral
clocks are off
*3
Sleep 2.0 TBD mA | When all peripheral
operation clocks are on
Power (built-in 4 MHz *3
High-speed CR 1.3 TBD mA | When all peripheral
supply Iccs VvCC gn-sp ) clocks are off
current *3
Sleep _ 0.46 TBD mA X\I/c:]cekns%”repgﬂpheral
operation® 32 kHz *3
(sub oscillation) 0.45 TBD mA | When all peripheral
clocks are off
*3
Sleep 0.47 TBD mA | When all peripheral
operation clocks are on
(built-in 100 kHz 3
low-speed CR) 0.46 TBD mA | When all peripheral
clocks are off

1: TA=+25°C,Vcc =3.3V
2:T;=+125°C,Vcc =55V
3: When all ports are fixed.

4: Frequency is a value of HCLK when PCLKO = PCLK1 = PCLK2 = HCLK/2
5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)

6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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Table 12-8 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

Pin - Value .
Parameter | Symbol Name Conditions Frequency Typ* Max* Unit Remarks
*3 *4
0.41 TBD mA TA': +25°C
*3 *4
lccH Stop mode - - TBD mA TA,: +85°C
*3, *4
- TBD | MA | '_ L1050
*3 *4
1.40 TBD mA TA': +25°C
. *5
Timer mode *3, *4
(main oscillation) 4 MHz i TBD | MA | 1, - 485°C
*3' *4
- TBD | mA | ' " 05ec
*3 *4
0.71 TBD | MA | ' 7 oo
Timer mode *é\ 2
(built-in 4 MHz - TBD mA ' o
High-speed CR) LIt
Power - TBD mA | 1, = +105°C
SUpp|y lcet vCC *3 %/
current 0.41 TBD | MA | 1" 550
Timer mode® *3, *4
(sub oscillation) 32 kHz ) TBD MA | 1, = +85°C
*3, *4
- TBD mA Ta=+105°C
*3, *4
_ 0.42 TBD mA T, = +25°C
Timer mode *3 %/
(built-in 100 kHz - TBD mA T, = +85°C
low-speed CR) 3 %4
- TBD | mA | ' " 05c
42 TBD mA 3,4
© 0 Ta=+25°C
RTC mode *3, *4
lecr (sub oscillation) 32 kHz i TBD | MA | 1, - 485°C
- TBD mA 3,4
Ta=+105°C
1: Vecc=3.3V
2:Vec=55V

3: When all ports are fixed

4: When LVD is off

5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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Table 12-9 Typical and Maximum Current Consumption in Deep Standby Stop Mode, Deep Standby RTC Mode

Parameter | Symbol Nzirge Conditions Frequency Typ*l\/alue'vlax*é Unit Remarks
*3’ *4
Deep standby 89 TBD WA Ta=+25°C
Stop mode *3, *4
(When RAM - - TBD | MA | 1,/= 485°C
1 * *,
= on - T80 | A | s
lccHp %3 %4
Deep standby 101 TBD WA Ta=+25°C
Stop mode *3,*4
(When RAM - - TBD | A | 1= 485°C
1 * *,
Power is on) : TBD | pA T:’;’ 2 losee
supply VCC 3
current Deep standpby 93 TBD MA Ty = +25°C
* *,
RTC mode ) TBD uA 3,_4 .
(When RAM Ta=+85°C
H * *,
o - TBD | A T?,: ~ose
ICCRD 32 kHz *3 %4
Deep standpby 105 TBD WA Ta = +25°C
* *,
RTC mode ) TBD uA 3,_4 .
(When RAM Ta=+85°C
H * *
is on) } TBD uA Tfi, :4+105°C
1: Vec=3.3V
2:Vec=5h5V

3: When all ports are fixed
4: When LVD is off
5: When sub oscillation is off

6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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Table 12-10 Typical and Maximum Current Consumption in Low-voltage Detection Circuit, Main Flash Memory Write/Erase

PRELIMINARY

S6E2GH Series

Parameter

Pin

Symbol Name

Conditions

Value

Min

Typ

Max

Unit

Remarks

Low-voltage
detection
circuit (LVD)
power supply
current

lccLvp

MainFlash
memory
write/erase
current

At operation

MA

For occurrence of
interrupt

VvCC

lccrLasH

At
write/erase

134

15.9

mA

*1

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

Peripheral Current Dissipation

Clock . . Frequency (MHz) .
System Peripheral Unit 45 20 180 Unit Remarks
GPIO All ports 0.69 1.39 2.76
DMAC - 0.74 1.46 2.83
DSTC - 0.58 1.13 2.12
External bus I/F - 0.23 0.44 0.87
HCLK mA
SD card I/F - 0.56 1.10 2.18
CAN lch 0.09 0.10 0.12
UsB lch 0.41 0.83 1.64
Ethernet-MAC - 1.52 2.97 5.84
Base timer 4 ch 0.38 0.76 1.50
Multi-functional .
timer/PPG 1 unit/4 ch 0.72 1.43 2.83
PCLK1 Quadrature mA
position/revolution 1 unit 0.06 0.12 0.22
counter
A/D converter 1 unit 0.31 0.61 1.22
Multi-function serial 1ch 0.36 0.72 -
PCLK2 IC Card Interface 1ch 0.27 0.54 - mA
12S clock generator 1lch 0.26 0.53 -
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12.3.2 Pin Characteristics

(Vcc = USBVcco = USBVccl = ETHVCC = AVCC =2.7Vto 5.5V, Vss = AVSS = OV)

Parameter Symbol Pin Name Conditions Min V_?)I,l;e Max Unit | Remarks
CMOS hysteresis input ) Vecx0.8 - Ve +0.3 M
pin, MDO, MD1 ETHVcx0.8 - ETHVcc+0.3 | V
H level input Vee 2 3.0V, Al
Voltage MADATAXX Ve <3.6 V. 2.4 - VCC +0.3 V External
; Vius et B
(hysteresis us
input) 5V tolerant input pin - Vcex0.8 - Vss + 5.5 V
B Z
Input pin (?:or:]JEIed as|’C ) Veex0.7 ; Ves + 5.5 v
TTL Schmitt . 2.0 - | ETHVce+0.3 | V
input pin
CMOS hysteresis input i Vss-0.3 - Veex0.2 v
pin, MDO, MD1 Vss - 0.3 - ETHVcx0.2 \%
L level input 5V tolerant input pin - Vss - 0.3 - Veex0.2 \
voltage v - 2
(hysteresis ILs Input pin doubled as I°C ) Ves ) Veex0.3 Vv
input) Fm+
TTL Schmitt ] Ves - 0.3 - 0.8 v
input pin
Vee 2 4.5V,
lon=-4mA | v .05 - Vee v
Vee <45V,
4 mA type loy = - 2 MA
ETHVcc > 4.5V,
IOH =-4mA
ETHVee <25V, Vee - 0.5 ETHVcc \%
IOH =-2mA
Vee 2 4.5V,
lo = - 8 MA
Veo=45V, Vee - 0.5 - Vee v
loy = - 4 MA
8 mAtype ETHVcc > 4.5V,
H level lon = - 8 MA
ETHVcc - 0.5 - ETHV,
output Von ETHVcc <45V, ce e v
voltage lon =-4mA
Vee 2 4.5V,
loy = - 12 mA
12 mA type Vee <45V, Vec - 0.5 - Vee \%
IOH =-8mA
USBVcc > 4.5V,
: lop =-20.5mA
The pin OH
USBVcc-0.4 - USBVcc \% *1
doubled as USB 1/0 USBVee < 4.5V,
lo = - 13.0 mA
Ve > 4.5V,
The pin lon =-4mA )
doubled as I1°C Fm+ Vee < 4.5V, Vec-0.5 i Vee V.| AtGPIO
IOH =-3mA
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Parameter Symbol Pin Name Conditions _ Value Unit | Remarks
Min Typ Max
Ve 245V,
lo. =4 mA Vss - 0.4 Vv
Vee <45V,
4 mA type lo, =2 MA
ETHVce > 4.5V,
IOL =4 mA
V - .
RTHVcc < 4.5V, s 0.4 v
IOL =2 mA
Vec 245V,
|o|_ =8 mA
V - .
Ve < 4.5V, S8 0.4 v
|o|_ =4 mA
8 mAtype ETHVce > 4.5 V,
|o|_ =8 mA
L level output VoL RTHVc < 4.5V, Vss - 04 \
voltage loL = 4 MA
Vec 245V,
mA type Ve <45V, ss - .
lor =8 mA
USBVcc 245V,
The pin o = 18.5 A
doubled as oL : Vss - 0.4 \Y; *1
USB 1/0 USBVcc <4.5V,
lop =10.5 mA
Vec 245V,
The pin \'/OL Zi?@ At GPIO
doubled as 1*)C e Vss - 0.4 \Y;
Em+ lop =3 mA
Vec <45V, AtI°’C
lo. =20 mA Fm+
Input leak
current h ) } -5 ) *+5 WA
Pull-up _ Vee > 4.5V 25 50 100
resistor Rpy Pull-up pin kQ
value Vee <45V 30 80 200
Other than
VCC,
USBVCCO,
Input USBVCC1,
capacitance Ci ETHVCC, ) i 5 15 PF
VSS,
AVCC, AVSS,
AVRH

1: USBVcc0 and USBVcc1 are described as USBVcc.
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12.4 AC Characteristics

12.4.1 Main Clock Input Characteristics
(Vcc =AVcc =2.7V to 5.5V, Vss = AVss = OV, Ta =-40°C to +105°C)

Pin diti Value . ‘
Parameter Symbol Name Conditions i o Unit Remarks
Vcc24.5V 4 48 MHz When crystal oscillator is
Vee <45V 4 20 connected
Input frequency feu
Vec24.5V 4 48 MHz | When using external clock
Vec < 4.5V 4 20 9
Input clock cycle t X0 Vec245V 2083 250 n When using external clock
s
P y e X1 "Vee<45V | 50 250 g
Input clock pulse width - ITD"\:IHL//EZ?LLHH 45 55 % | When using external clock
]Icgﬁl:itnféOCk rise time and tti':R - - 5 ns When using external clock
fcc - - - 180 MHz | Base clock (HCLK/FCLK)
*2
Internal operating clock ™ fero - - - 90 MHz | APBObus clock*2
frequency fep1 - - - 180 MHz | APB1lbus clock
fep2 - - - 90 MHz | APB2bus clock
tevee - - 5.56 - ns Base clock (HCLK/FCLK)
|nterna| operating CIOCk *1 tCYCPO - - 11.1 - ns APBObUS CIOCk "2
cycle ime tevera - - 5.56 - ns APB1bus clock 2
tcyep - - 1.1 - ns APB2bus clock

1: For more information about each internal operating clock, see Chapter 2-1: Clock in FM4 Family Peripheral Manual Main
Part (MN709-00001).

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

torLn
08 xVee SXO_S x Vce / ----- 0.8 x Vce
X0 / K 0.2 x Voo A 0.2 x Vee
Pwn PwL
ter tcr
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12.4.2 Sub Clock Input Characteristics
(Vcec =2.7V 10 5.5V, Vss = 0V)

Pin . Value .
Parameter Symbol N Conditions - Unit Remarks
ame Min Typ Max
When crystal
- - 32.768 - kHz | oscillator is
Input frequency 1/tcyL connected *
XOA, ) 32 ) 100 KHz When using external
1A clock
Input clock cycle tovie - 10 - 31.25 us \é\llohcekn using external
i i Pwh/teyi, ) 0 When using external
Input clock pulse width PurLtovit 45 55 % clock
*: For more information about crystal oscillator, see Sub crystal oscillator in 7. Handling Devices.
tevie
0.8 x Vcc - 0.8 x Vcc —7— 0.8 x VCC
X0A 4/ 0.2 xVcc 0.2 x Vec
Pwh

12.4.3 Built-In CR Oscillation Characteristics

Built-In High-speed CR
(Vec = 2.7V to 5.5V, Vss = 0V)

Value
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
T;=-20°Cto + 105°C 3.92 4 4.08
. . *1
When trimming
Clock frequency ferm T;=-40°C to + 125°C 3.88 4 4.12 MHz
_ o o When not
T;=-40°Cto + 125°C 2.9 4 5 trimming
Frequency
stabilization tcrRwT - - - 30 V&3 *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 the High-speed CR clock after setting trimming value. During this period, it is
able to use the High-speed CR clock as a source clock.

Built-In Low-speed CR

(VCC =2.7Vto 55V, VSS = OV)

. 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 5.5V, Vss = OV)

Parameter Symbol Min V.?)lll;e Max Unit Remarks
PLL oscillation stabilization wait time** 100
(lock up time) tock ) ) HS
PLL input clock frequency feLui 4 - 16 MHz
PLL multiplication rate - 13 - 100 multiplier
PLL macro oscillation clock frequency frLLo 200 - 400 MHz
Main PLL clock frequency*” foLkpLL - - 180 MHz

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

2: For more information about Main PLL clock (CLKPLL), see Chapter 2-1: Clock in FM4 Family Peripheral Manual
Main Part (MN709-00001).

12.4.5 Operating Conditions of USB PLL (in the Case of Using Main Clock for Input Clock of PLL)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Value

Parameter Symbol Min Typ Max Unit Remarks
PLL oscillation stabilization wait time ™ ¢ 100 . . s
(lock up time) LOCK H
PLL input clock frequency fpLLl 4 - 16 MHz
PLL multiplication rate - 13 - 100 multiplier
PLL macro oscillation clock frequency frLLo 200 - 400 MHz USB
USB clock frequency 2 feLkpLL - - 50 MHz ﬁ(fatg[utal:wec)'/vl division

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

2: For more information about USB/Ethernet clock, see Chapter 2-2: USB/Ethernet Clock Generation in FM4 Family
Peripheral Manual Communication Macro Part (MN709-00004).
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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)
(Vecc = 2.7V to 5.5V, Vss = 0V)

Value .
Parameter Symbol Min Typ Max Unit Remarks
PLL oscillation stabilization wait time ™ ¢ 100 ) ) s
(lock up time) LOCK H
PLL input clock frequency feLL 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 - - 180 MHz

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

2: For more information about Main PLL clock (CLKPLL), see Chapter 2-1: Clock in FM4 Family Peripheral
Manual Main Part (MN709-00001).

Note:
—  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
(Vcc = 2.7V to 5.5V, Vss = 0V)

i . Value .
Parameter Symbol Nzlr?we Conditions : Unit Remarks
Min Typ
Reset input time tinimx INITX - 500 - ns
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12.4.8 Power-On Reset Timing
(Vecc = 2.7V to 5.5V, Vss = 0V)
Pin Value .
Parameter Symbol N - Unit Remarks
ame Min Typ
Power supply rise time tveer 0 - ms
Power supply shut down time torr VCC 1 - ms
Time until releasing Power-on
reset tprT 0.33 0.60 ms
VCC_minimum —#
VGG . !
VDH_minimum ~ !
i tvear ,i i
i i terT i
Internal RST RST Active Release
CPU Operation start
Glossary
O Vee_minimum: minimum Vec of recommended operating conditions
O Vpu_minimum: minimum release voltage of low-voltage detection reset
See 12.7. Low-Voltage Detection Characteristics.
12.4.9 GPIO Output Characteristics
(Vcc = 2.7V to 5.5V, Vss = 0V)
Pin - Value )
Parameter Symbol Name Conditions . Unit Remarks
Min Typ
Vec245V - 50 MHz
Output frequency treveLe Pxx*
Vec <45V - 32 MHz
*. GPIO is a target.
Pxx
treveLE
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12.4.10 External Bus Timing

External Bus Clock Output Characteristics

Parameter

Symbol

Pin Name

Conditions

Value

Min

Typ

Unit

Remarks

Output frequency

teveLe

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 (MN709-00001).

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

0.8 X Ve \ 0.8 X Vcc
MCLK
tevele
External Bus Signal I/O Characteristics
(Vcc = 2.7V to 5.5V, Vss = 0V)
Parameter Symbol Conditions Value Unit Remarks
VH 0.8 x Ve
Signal input characteristics
ViL 0.2 X Ve
Von 0.8 x Vcc Vv
Signal output characteristics
VoL 0.2 x Vce Vv

Input signal

4 ViH
AW Vi

Vi)
Vi Vi

4 Vou
7\ VOL

Vo N
VoL 7N
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Separate Bus Access Asynchronous SRAM Mode
(Vcc = 2.7V to 5.5V, Vss = OV)

Value
Parameter Symbol Pin Name Conditions . Unit | Remarks
Min Max
MOEX
Minimum pulse width toew MOEX - MCLKxn-3 - ns
MCSX | —Address ¢ MCSX]7: 0], i 9 9 s
output delay time CSL-Av MAD[24: 0]
MOEX 1 —Address MOEX,
hold time oEH -Ax MAD(24: 0] - 0 MCLKxm+9 | ns
MCSX | —
MOEX | delay time tese- oeL MOEX. - MCLKxm-9 MCLKxm+9 ns
MOEX | — MCSX[7: 0]
MCSX 1 time togH - csH - 0 MCLKxm+9 | ns
MCSX | — MCSX,
MDQM | delay time test - RoQML MDQM[3: 0] - MCLKxm-9 | MCLKxm+9 | ns
Data set up—MOEX 1 MOEX,
time Ibs-0E | \ADATA[31: 0] - 20 - ns
MOEX T — ‘ MOEX, ] 0 _ N
Data hold time DH - OF MADATA[31: 0]
MWEX
Minimum pulse width twew MWEX - MCLKxn-3 - ns
MWEX T —Address MWEX,
output delay time twe - AX MAD[24: 0] i 0 MCLKxm+9 | ns
MCSX | —
MWEX | delay time tesL - weL MWEX, - MCLKxn-9 MCLKxn+9 ns
MWEX 1 — MCSX([7: 0]
MCSX 1 delay time twen - csH - 0 MCLKxm+9 | ns
MCSX | — MCSX,
MDQM l delay time tesL-woomL MDQM[3 0] - MCLKxn-9 MCLKxn+9 ns
MCSX | — MCSX,
Data output time festox | MADATA[31: 0] - MCLK-9 MCLK+9 | ns
MWEX T — MWEX,
Data hold time WEH-DX | \ADATA[31: 0] - 0 MCLKxm+9 | ns
Note:

—  When the external load capacitance C. =30 pF (m=0to 15, n =1 to 16)
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teveLe
<—>
o UMMM ML
toEH-csH twEH.CSH
MCSX[7: 0] T\ e
lesiav Pf-f€ toeax P > J€tcsiay <€ lwen-ax
MAD[24: 0] Address X ) Address X:
tcsL-0EL P
MOEX <t—>
OEW
test-roQML «—lcsLwoome o
MDQMIL: 0] \
< tesLweL N
MWEX «WEW >
\
tbs-oe toH-0E
<—i—> <€ twen-px
MADATA[15: 0] RD { nvaiid X WD
L € tesipx
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Separate Bus Access Synchronous SRAM Mode
(Vcc =2.7Vto 5.5V, Vss = OV)

Parameter Symbol Pin Name Conditions _ Value Unit | Remarks
Min Max
. MCLK,
Address delay time tav MADI[24: 0] - 1 9 ns
tesL - 1 9 ns
MCSX delay time MC':\ASCXL[?' 0]
tcsh ! - 1 9 ns
treL - 1 9 ns
MOEX delay time mgLE§(
treH - 1 9 ns
Data set up ¢ MCLK, ) 19 ) ns
—MCLK 1 time DS MADATA[31: 0]
MCLK T — ¢ MCLK, . 0 . ns
Data hold time DH MADATA[31: 0]
tweL MCLK - 1 9 ns
MWEX delay time )
y tweH MWEX - 1 9 ns
MDQM[1: 0] toQue MCLK, - 1 ° ns
delay time toou MDQMI3: 0] _ 1 9 ns
MCLK T — MCLK,
Data output time toos MADATA[31: 0] ) MCLK+1 MCLK+18 ns
MCLK T — ¢ MCLK, ) 1 18 ns
Data hold time oD MADATA[31: 0]
Note:
—  When the external load capacitance CL = 30 pF
tevele
. <«
e LR
' 1 1
: »i-1€ tcs »1-1€ Iesh
MCSX[7: 0] | | \ / \
i tav. tav
MAD[24: 0] Address [ X Address X X
i tReL tREH
MOEX : |
i toomL tbomH {bomL toQmH
MDQM[3: 0] ' |
E tWEL tWEH
MWEX :
: tos ton
; <«—l¢ »f-|€top
: [ ’ |
MADATA[31 o] E RD \ Invalid WD
5 «
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Multiplexed Bus Access Asynchronous SRAM Mode

(Vcc = 2.7V to 5.5V, Vss = OV)
. . Value .
Parameter Symbol Pin Name Conditions . Unit | Remarks
Min Max
Multiplexed
address delay time taLe crimapy MALE, ) 0 10 ns
Multiplexed address MAD[24: 0]
hold time teHmaDH - MCLKxn+0 | MCLKxn+10 | ns
Note:

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

tevole

vewe [P L L e e
B

taLE - cHMADY

tae-chmapy  tcHmaoH

MCSX]7: 0] —h —h
MALE T N
MAD [24: 0] ¥ Address Y Address Y
MOEX |/
MDQM [3: 0] U/ |/
MWEX |
MADATA[31: 0] —:L Adldress | — IRD ) L ATﬁ | WD | -
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Multiplexed Bus Access Synchronous SRAM Mode
(Vcc =2.7Vto 5.5V, Vss = OV)

Value
Parameter Symbol Pin Name Conditions . Unit | Remarks
Min Max
teHAL - 1 9
MALE delay time '\,{lﬂiﬂé
teHaH - 1 9
MCLK 1 —Multiplexed ¢ . 1 t ns
address delay time CHMADV MCLK, >
MCLK T —Multiplexed ‘ MADATA[31: 0] . 1 t ns
data output time CHMADX *

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

CLE

L
»

tey
wow | L L L LT
N\

-

[ | [ |
MCSX[7: 0] | /) |
MALE fow f i TCHAL [\ [
MAD [24: 0] X Address X X Address \ Y
MOEX \/
MDQM [3: 0] % |/ \ /
MWEX

~—

MADATA[31: 0]

T tddress)—( RD ) AddressX:L WD
' T
teomapy P | | torapy e - tcumanx |
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PERFORM
NAND Flash Mode
(Vcc =2.7Vto 5.5V, Vss = OV)
Value
Parameter Symbol Pin Name Conditions . Unit | Remarks
Min Max
MNREX
Min pulse width INREW MNREX - MCLKxn-3 - ns
Data set up MNREX,
—MNREXT time fos-NRE | \ADATA[31: 0] ] 20 - ns
MNREX T — t MNREX, 0 ns
Data hold time DH - NRE MADATA[31: 0] - -
MNALE T — MNALE
MNWEXTdeIay time tALEH - NWEL MNWEX - MCLKxm-9 | MCLKxm+9 ns
MNALE | —
MNWEdeeIay time tALEL - NWEL ll\\/l/lm\?VLEE)’( - MCLKxm-9 | MCLKxm+9 ns
MNCLE T — MNCLE,
MNWEX delay time teLen - NwEL MNWEX - MCLKxm-9 | MCLKxm+9 ns
MNWEX T — MNCLE
MNCLE delay time INWEH - CLEL MN\CI\:/EX - 0 MCLKxm+9 ns
MNWEX
Min pulse width tawew MNWEX - MCLKxn-3 - ns
MNWEX | — t MNWEX, ) -9 9 ns
Data output time NWEL - DV MADATA[31: 0]
MNWEX T — MNWEX,
Data hold time fawen - ox MADATA[31: 0] ) 0 MCLKxm+9 | ns
Note:
—  When the external load capacitance C. = 30 pF (m=0to 15, n =1 to 16)
NAND Flash Read
! fevee !
MCLK i :
: TurEw .
E Voun |
MNREX Voo 74:
| tosnre . tD".“lE
| o
MADATA[31: 0] Vin — B
Vi Read L W
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PERFORM

NAND Flash Address Write
tevele
MCLK ; ;
! tALEH-NWEL : :
MNALE 5 Vou ! 5
MNCLE i i
thwew
MNWEX \; Voo 7'; VoH
| tawELDV tnwen-Dx .
) - g
MADATA([31: 0} >< Yo g SVon
Lo Write ! VOL

NAND Flash Command Write
: tevele :
! taLEr NwEL ! !
MNALE N Vo ; ;
. toenawer  twencEl
MNCLE  Vou N VoL
: thwew '
MNWEX i >,
Xk Vou f Von
| tNweLDV _ tnweH-DX R
MADATA[31-0] L Von f >: Vor
L VoL Write “ VoL
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External Ready Input Timing
(Vcc =2.7Vto 5.5V, Vss = OV)

Val
Parameter Symbol Pin Name Conditions alue Unit | Remarks
Min Max
MCLK?
MRDY input troYI I\l\;llcR:IE)}i - 19 - ns
setup time
B\When RDY is input
MCLK
Over 2cycle |
Original T o
MOEX \ /
MWEX
tRDYI
MRDY
B\When RDY is released
MCLK
2 cycles
Extended /
MOEX (5
MWEX ) trDYI
N
O.SXVCC
MRDY jj
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PERFORM
SDRAM Mode
(Vcc =2.7Vto 3.6V, Vss = OV)
. Unit .
Parameter Symbol Pin Name Value . Unit Remarks
Min Max
Output frequency tcyesp MSDCLK - - 50 MHz
. MSDCLK,
Address delay time taosp MADI[15: 0] - 2 12 ns
MSDCLK 1T — t MSDCLK, ) 2 12 ns
Data output delay time posb MADATA[31: 0]
MSDCLK 1T — t MSDCLK, ) 2 19.5 ns
Data output Hi-Z time DOzSD MADATA[31: 0] '
_ . MSDCLK,
MDQM([3: 0] delay time twrosp MDQMIL: 0] - 1 12 ns
. MSDCLK,
MCSX delay time tmessp MCSX8 - 2 12 ns
. MSDCLK
MRASX delay time trAsSD MSRA?SX ! - 2 12 ns
. MSDCLK
MCASX delay time tcassp I\/ISCA?SX ! - 2 12 ns
. MSDCLK,
MSDWEX delay time tmMwesD MSDWEX - 2 12 ns
MSDCKE delay time tckesp nggk}é - 2 12 ns
. MSDCLK,
Data set up time tbssp MADATA[31: 0] - 19 - ns
. MSDCLK,
Data hold time toHsD MADATA[31: 0] - 0 - ns

Note:

—  When the external load capacitance C = 30 pF
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PERFORM
SDRAM Access ~ tovoso -
MSDCLK / \ \
¥ taosp
MAD[24:0] Address ><
>
—\| twrosp
MDQMI[1:0] /
hyg
—\ tmcssp
MCSX /
[

——| trassp

MRASX /

>

—\ tcassp

MCASX /

€

—\| tmwesp

MSDWEX /

hyg

——| tokesp

MSDCKE /

«—tossp » <> toHsp

MADATA[15:0] RD

toosp > tpozsp

MADATA[15:0] WD ——
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PERFORM

12.4.11 Base Timer Input Timing

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

Parameter Symbol Pin Name I%%?g Min Value Max Unit Remarks
. TIOAN/TIOBN
Input pulse width triwh, triwe (when using as ECK, TIN) - 2tcyep - ns

triwn triwe
ECK
V|Hs VIHS
TIN Vis Vs

Trigger Input Timing

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

Parameter Symbol Pin Name I%%':g Min Value Max Unit Remarks
. TIOAN/TIOBN
Input pulse width trrReH, tTRGL (when using as TGIN) - 2tcyep - ns

trReH trreL
TGIN
Vs Vins
Vis Vis

Note:
—  tcyep indicates the APB bus clock cycle time. For more information about the APB bus number to which the base timer is
connected, see 8. Block Diagram in this data sheet.
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PERFORM

12.4.12 CSIO (SPI) Timing

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

Pin . Vec <45V Vecc24.5V .
Parameter Symbol | \ame Conditions Min Max Min Max Unit
Baud rate - - - 8 - 8 Mbps
Serial clock cycle time tscyc SCKx 4tcycp - Atcyep - ns
. SCKX,
SCK|—SOT delay time tsLovi SOTx Internal shift -30 +30 -20 +20 ns
SIN—SCK1 SCKX, clock
setup time vsHi | gl operation 50 - 30 - ns
SCK1—SIN hold time s SSCIE)’((’ 0 - 0 ; ns
Serial clock L pulse width tsLsH SCKx 2tcycp - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx teycp + 10 - tcycp + 10 - ns
SCK|—SOT delay time tstove SS%'%‘( - 50 . 30 ns
External shift
SIN—-SCK? SCKXx,
setup time tivsHe SINX C|0C|_< 10 - 10 - ns
: SCKx operation
SCK1—SIN hold time tsHixe SINx' 20 - 20 - ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns

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

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

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

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

\ Vou ¥,
SCK
VoL Vo

tsLovi

A

VoH
SOT VoL

<

»

tivshi tshixi

SIN Vi VinK
K Vio Vi A

MS bit=0
« tsish - tshsL .
4

SCK Viu Viu Viu

LV, V, p4

e tsLove — Mk
soT Vor
Vol _ ‘ ><

tvsie | tshixe
4 N
X Vi ViL £

MS bit=1
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PERFORM

Synchronous Serial (SPI =0, SCINV = 1)
(Vcc =2.7Vto 5.5V, Vss = OV)

Parameter Symbol NzinQe Conditions M\i/r?c <45 VMax I\\/I/lcnc 24.5 VMax Unit
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tscve SCKx Atcyep - 4icycp - ns
. SCKX,
SCK1—SOT delay time tsHow SOTx internal shift -30 +30 -20 + 20 ns
] clock
SIN—SCK]| setup time tivsui SSCI:E))((' operation 50 - 30 - ns
SCK|—SIN hold time tsu SSCIE;(" 0 - 0 ; ns
Serial clock L pulse width tsLsH SCKx 2tcycp - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx tcyep + 10 - tcycp + 10 - ns
i SCKXx
SCK1—SOT delay t ' - -
1— elay time tsHovE SOTx External shift 50 30 ns
. SCKX, clock _ }
SIN—SCK]| setup time tivsLE SINX operation 10 10 ns
SCK|—SIN hold time e | ey 20 - 20 ; ns
SCK fall time te SCKx - 5 - 5 ns
SCKrise time tr SCKx - 5 - 5 ns

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

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

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

—  When the external load capacitance C, = 30 pF.
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PRELIMINARY
tscyc |
Sck Vo 7 \ Vo
VoL N
{sHovi
VoH
SOT VoL
fivsLi > tsLixi >
SIN ave Vil
x Vi Vil A
MS bit =0
« tshsi . tsi s .
SCK CV,, VAR
Vi \< Vi Vi
R tsHovEe te D
soT Vo ><
VoL _ | _
tvste | tsuxe
SIN V,, xw

VIL 7

4
A
K Vi

MS bit =

1
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PERFORM

Synchronous Serial (SPI =1, SCINV = 0)
(Vcc =2.7Vto 5.5V, Vss = OV)

Pin ‘e Vee <45V Vec24.5V .
Parameter Symbol Name Conditions Min Max Min Niax Unit
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tscve SCKx Atcyep - 4icycp - ns
. SCK
SCK1—SOT delay time tsHov! SOT’)‘(’ -30 +30 - 20 +20 | ns
SIN>SCK| SCKX, Internal shift
setup time tvsu SINX clock 50 - 30 - ns
operation

SCK|—SIN hold time T P 0 - 0 ; ns

SINX

. SCKX,
SOT—SCK]| delay time tsovL SOTx 2tcyep - 30 - 2tcyep - 30 - ns
Serial clock L pulse width tsLsH SCKx 2tcycp - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx tcvep + 10 - tcyep + 10 - ns
SCK1—SOT delay time tsHove SS%'%‘( - 50 - 30 | ns
SIN—SCK| t scky, | EMeRe S 10 - 10 : ns
setup time IVSLE SINX .
SCKx operation

SCKl—>S|N hold time tsLixe S|NX' 20 - 20 - ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns

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

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

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

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

3 tscve N
VoH
AV V
SCK tsovu N_°t tsHow *
Vor Von
Sot iv& >zv Vou
[ tivsLi e tsuxi »
Vin ViH
SIN Vi Vi
MS bit=0
LS tonse
\
scK Vi Vi 8 Vi
N VIL VIL
l— — )
. te g SHOVE
SOT Vou X[VOH
Voo N VoL
tvsie  — P taxe
SIN Vi Vi
VlL VlL
MS bit=1
*: Changes when writing to TDR register
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PERFORM

Synchronous Serial (SPI =1, SCINV =1)
(Vcc =2.7Vto 5.5V, Vss = OV)

Pin ‘e Vee <45V Vec24.5V .
Parameter Symbol Name Conditions Min Max Min Niax Unit
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tscve SCKx Atcyep - 4icycp - ns
SCK|—SOT delay time tsLow Ssg.(r))(( -30 +30 -20 +20 ns
SIN—SCK1 setup time tvsh SSCI:I\KI;((, '“teé?oﬂfh'ﬁ 50 - 30 ; ns
SCK1—SIN hold time s Ss%)):' operation 0 . 0 - ns
. SCKX,
SOT—SCK? delay time tsovHi SOTx 2tcvep - 30 - 2tcycp - 30 - ns
Serial clock L pulse width tsisH SCKx 2tcycp - 10 - 2tcycp - 10 - ns
Serial clock H pUlSe width tsHsL SCKXx tcvep + 10 - tcyep + 10 - ns
SCK|—SOT delay time tstove SS%'fr’)‘( - 50 - 30 | ns
SCKx External shift
SIN—SCK? setup time tivsHE SINx' clock 10 - 10 - ns
SCKx operation
SCK1—SIN hold time tsHixe S|NX, 20 - 20 - ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time tr SCKXx - 5 - 5 ns

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

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

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

—  When the external load capacitance C, = 30 pF.
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tscvc |
SCK 74 Vo Vo, Vor
——— tsovn ———» tsLovi
LVOH LVOH
SOT XY VoL Vo
tivshi »re tsHixi N
Vin Vin
SIN Vi A
MS bit=0
SCK
tsLove >
SOT Vou XLVOH
Vo, N VoL
— fygue —— o
SIN Vi V.,
VlL VlL
MS bit=1
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When Using Synchronous Serial Chip Select (SPI =1, SCINV =0, MS =0, CSLVL =1)
(Vcc =2.7Vto 5.5V, Vss = OV)

. Vec <45V Vec245V i
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time tessi ) (*1)-50 (*1)+0 (*1)-50 *1)+0 ns
- Internal shift
SCK1—SCS1 hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
. i *3)-50 (*3)+50 (*3)-50 (*3)+50
CS deselect operation (
SCS deselect time tesoi +5tcvep +5tcyep +5tcyep +5tcyep ns
SCS|—SCK| setup time tcsse 3tcyep+30 - 3tcycp+30 - ns
SCKT—>SCST hold time tcsHE External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycp+30 - 3tcycp+30 - ns
- operation

SCS | —=SO0T delay time tose - 40 - 40 ns
SCS 1 —SOT delay time tpee 0 - 0 - ns

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

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

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (MN709-00001).

— When the external load capacitance C, = 30 pF.
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[ A
—z tcsoi L
<“—>

fcssi

“ tcsHi
i A -
L

SCK
output

(/\J

soT
(SPI=0)

[

soT
(SPI=1)

\

SCS input \

_ tcsse o

XSk
T tooe.

A
A

SS tcsHE
»i A
Ll ) Lad

A

(WAVATWAWE]

SCK input
SOT —
(SPI=0) 71

‘tDSE‘
soT —
(SPI=1) >< >< (g) X /
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PERFORM

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

. Vec <45V Vec24.5V .
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time tessi ] (*1)-50 *1)+0 (*1)-50 (*1)+0 ns
- Internal shift
SCK1—SCS1 hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
. i *3)-50 (*3)+50 (*3)-50 (*3)+50
CS deselect operation (

SCS deselect time tesoi +5tcver +5tcver +5tcver +5tcver ns
SCS|—SCK| setup time tcsse 3tcycp+30 - 3tcyep+30 - ns
SCKT—>SCST hold time tcsHeE External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycp+30 - 3tcycp+30 - ns
SCS | —»SOT delay time tose operation - 40 - 40 ns
SCS 1 —SOT delay time tpeE 0 - 0 - ns

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

Notes:
—  teyep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function

serial is connected, see 8. Block Diagram in this data sheet.

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (MN709-00001).

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

Y
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SCS input x_ % _z tcspe
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SCK input
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When Using Synchronous Serial Chip Select (SPI =1, SCINV =0, MS =0, CSLVL =0)
(Vcc =2.7Vto 5.5V, Vss = OV)

L. Vee <45V Vec245V .
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK| setup time tessi . (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift " " n n
SCK1—SCS| hold time tesHi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
: operation (*3)-50 (*3)+50 (*3)-50 (*3)+50

SCS deselect time tesol +5teyep +5teyer +5teyee +5teyer ns
SCS1—SCK| setup time tcsse 3tcyep+30 - 3tcycp+30 - ns
SCK1—SCS| hold time tcsHE External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcyep+30 - 3tcycp+30 - ns
SCS1—SOT delay time tose operation - 40 - 40 ns
SCS|—SOT delay time toee 0 - 0 - ns

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

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

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (MN709-00001).

— When the external load capacitance C, = 30 pF.
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When Using Synchronous Serial Chip Select (SPI =1, SCINV =1, MS =0, CSLVL =0)
(Vcc =2.7Vto 5.5V, Vss = OV)

N VCC <45V VCC 245V .
Parameter Symbol | Conditions - - Units
Min Max Min Max
SCS 1 —SCK 1 setup time tcssi _ (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift " " " n
SCK | —=SCS | hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
; operation (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS deselect time tesol +5teyep +5teyer +5teyee +5teyer ns
SCS T —SCK 1 setup time tcsse 3tcycp+30 - 3tcycpt+30 - ns
SCK | —=SCS | hold time tcshe External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcycp+30 - 3tcyept30 - ns
SCS T —SOT delay time tose operation - 40 - 40 ns
SCS | —»SOT delay time toee 0 - 0 - ns

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

Notes:

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

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (MN709-00001).

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

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

Parameter Symbol NzinQe Conditions MX’ICC = 4'5VMax I\Xl(r:IC 2 4'5VMax Unit
Baud rate - - - - 22.5 - 22.5 | Mbps
Serial clock cyCIe time tscyc SCKx Atcycp - Atcyep - ns
. SCKx
SCK|—SOT delay time t ' -10 +10 -10 +10 ns
! Y stovt SOTx Internal shift
. SCKX, clock 14
SIN—SCK? setup time tivsHi SINX operation e - 125 - ns
SCKT—>S|N hold time tsHixi SS(I:'\KD)((, 5 - 5 - ns
Serial clock L pulse width tsLsH SCKXx 2tcycp -5 - 2tcycp - 5 - ns
Serial clock H pUlSe width tsHsL SCKx tcvep + 10 - tcyep + 10 - ns
SCKl—>SOT delay time tsLove SS((:)?_))((' - 15 - 15 ns
SCKx External shift
SIN—SCK?* setup time tivsHe SINx' clock 5 - 5 - ns
SCKx operation
SCKT—>S|N hold time tsHIXE SlNX, 5 - 5 - ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns

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

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

—  These characteristics only guarantee the following pins:

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

—  When the external load capacitance C, = 30 pF. (For *, when C_ = 10 pF)
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S6E2GH Series

PERFORM

High-Speed Synchronous Serial (SPI =0, SCINV =1)

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

Pin

Vec <45V

Vec 245V

Parameter Symbol Name Conditions Min Max Min Niax Unit
Baud rate - - - - 225 - 22.5 | Mbps
Serial clock cycle time tscve SCKx Atcyep - 4icycp - ns
. SCKXx
SCK1—SOT delay time tsHowi ! -10 +10 -10 +10 ns
SOTX Internal shift
) SCKX, clock 14
SIN—-SCK| setup time tivsw SINX operation o5 - 12.5 - ns
SCK|—SIN hold time tsLixi SSCI:E;(’ 5 - 5 - ns
Serial clock L pulse width tsisH SCKx 2tcycp - 5 - 2tcyep - 5 - ns
Serial clock H pulse width tsHsL SCKx teycp + 10 - tcycp + 10 - ns
SCKT—>SOT delay time tsHovE Sscolfr))((’ - 15 - 15 ns
SCKx External shift
SIN—SCK| setup time tivsLE SINx’ clock 5 - 5 - ns
operation
SCK|}—SIN hold time tsLixe SSCI:I\KD)((' 5 - 5 - ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

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

—  These characteristics only guarantee the following pins:
No chip select: SIN4_0, SOT4_0, SCK4_0

Chip select: SIN6_0, SOT6_0, SCK6_0, SCS60_0, SCS61_0, SCS62_0, SCS63_0

—  When the external load capacitance C, = 30 pF. (For *, when C_ = 10 pF)
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S6E2GH Series

PERFORM

High-Speed Synchronous Serial (SPI =1, SCINV = 0)

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

Pin

Vec <45V

Vcc24.5V

Parameter Symbol Name Conditions Min Max Min Niax Unit
Baud rate - - - - 225 - 22.5 | Mbps
Serial clock cycle time tscve SCKx Atcyep - 4icycp - ns
SCK1—SOT delay time tsHow Ssg.(r))(( -10 +10 -10 +10 ns

. SCKY, Internal shift 14
SIN—SCK]| setup time tivsi SINX Op(z?;Ton 25 - 125 - ns
SCK|—SIN hold time tsLixi SSCI:E;(’ 5 - 5 - ns
SOT—SCK]| delay time tsovLi SS((:)?))((' 2tcycp - 10 - 2tcycp - 10 - ns
Serial clock L pulse width tsLsH SCKx 2tcycp - 5 - 2tcycp - 5 - ns
Serial clock H pulse width tsHsL SCKx tcycp + 10 - tcycp + 10 - ns
SCK1—SOT delay time tsHovE SS%I%( - 15 - 15 ns
SCKx External shift
SIN—SCK| setup time tivsLe SINx' clock 5 - 5 - ns
operation
SCKl—>S|N hold time tsLixe SSCIE))((’ 5 - 5 - ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

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

—  These characteristics only guarantee the following pins:
No chip select: SIN4_0, SOT4_0, SCK4_0

Chip select: SIN6_0, SOT6_0, SCK6_0, SCS60_0, SCS61_0, SCS62_0, SCS63_0

—  When the external load capacitance C, = 30 pF. (for *, when C_ = 10 pF)
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S6E2GH Series

PERFORM

High-Speed Synchronous Serial (SPI =1, SCINV =1)

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

Pin

Vec <45V

Vcc24.5V

Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - - 225 - 22.5 | Mbps
Serial clock cycle time tscve SCKx Atcyep - 4icycp - ns
SCK|—SOT delay time tstow SS%'%‘( -10 +10 -10 +10 | ns
. SCKX, Internal shift 14
S|N—>SCKT setup time tivsHi SINX clock 175 - 12.5 - ns
operation
SCKT—>S|N hold time tsHixi SSCI:E))((' 5 - 5 - ns
. SCKX,
SOT—SCK? delay time tsovHI SOTx 2tcycp - 10 - 2tcyep - 10 - ns
Serial clock L pulse width tsLsH SCKx 2tcycp - 5 - 2tcycp - 5 - ns
Serial clock H pulse width tsHsL SCKx tcyep + 10 - tcyep + 10 - ns
SCK|—SOT delay time tsLove SS((:)lfl'))((' - 15 - 15 ns
SCKx External shift
SIN—SCK? setup time tivsHE SINx’ clock 5 - 5 - ns
SCKx operation
SCKT—>S|N hold time tsHixe S|NX, 5 - 5 - ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

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

—  These characteristics only guarantee the following pins:
No chip select: SIN4_0, SOT4_0, SCK4_0

Chip select: SIN6_0, SOT6_0, SCK6_0, SCS60_0, SCS61_0, SCS62_0, SCS63_0

—  When the external load capacitance C, = 30 pF. (for *, when C_ = 10 pF)
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When Using High-Speed Synchronous Serial Chip Select (SPI =1, SCINV =0, MS =0, CSLVL =1)
(Vcc =2.7Vto 5.5V, Vss = OV)

. Vec <45V Vec24.5V .
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time tessi Internal (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
SCK1—SCS1 hold time teshi shift clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
. i *3)- *Q)+ *)_ *J)+

o | opomn | | |y | g |
SCS|—SCK| setup time tcsse 3tcyeptl5 - 3tcycpt+15 - ns
SCKT—>SCST hold time tcsHeE External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcyep+15 - 3tcycpt+15 - ns
SCS|—SOT delay time tose operation - 25 - 25 ns
SCS1—SOT delay time toee 0 - 0 - ns

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

Notes:
—  teyep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function

serial is connected, see 8. Block Diagram in this data sheet.

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (MN709-00001).

— When the external load capacitance C, = 30 pF.
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When Using High-Speed Synchronous Serial Chip Select (SPI =1, SCINV =1, MS =0, CSLVL = 1)
(Vcc =2.7Vto 5.5V, Vss = OV)

. Vec <45V Vec2 4.5V .
Parameter Symbol | Conditions - - - Unit
Min Min Min Max

SCS|—SCK| setup time tessi ] (*1)-20 *1)+0 (*1)-20 (*1)+0 ns

- Internal shift
SCK1—SCS1 hold time teshi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns

. i *3)-20 (*3)+20 (*3)-20 (*3)+20
CS deselect operation (
SCS deselect time fesoi +5tcyep +5tcyep +5tcycp +5tcycp ns
SCS|—SCK?1 setup time tcsse 3tcycpt+15 - 3tcyeptl15 - ns
SCKT—>SCST hold time tcsHE External shift 0 - 0 - ns
SCS deselect time tespe clock 3tcvept+15 - 3tcycpt15 - ns
: operation

SCS|—SOT delay time tose - 25 - 25 ns
SCS1—SOT delay time toee 0 - 0 - ns

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

Notes:
—  teyep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function

serial is connected, see 8. Block Diagram in this data sheet.

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (MN709-00001).

— When the external load capacitance C, = 30 pF.
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When Using High-Speed Synchronous Serial Chip Select (SPI =1, SCINV =0, MS =0, CSLVL = 0)
(Vcc =2.7Vto 5.5V, Vss = OV)

L. Vee <45V Vec245V .
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK| setup time tessi . (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- Internal shift " " n n
SCK1—SCS| hold time tcsHi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
; operation (*3)-20 (*3)+20 (*3)-20 (*3)+20

SCS deselect time tcsoi +5teyep +5teyee +5teyer +5teyer ns
SCS1—SCK| setup time tcsse 3tcyeptl5 - 3tcycpt+15 - ns
SCK1—SCS| hold time tcsHE External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcycpt15 - 3tcycpt+15 - ns
SCS1—SOT delay time tose operation - 25 - 25 ns
SCS|—SOT delay time toee 0 - 0 - ns

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

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

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (MN709-00001).

—  When the external load capacitance C, = 30 pF.
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When Using High-Speed Synchronous Serial Chip Select (SPI =1, SCINV =1, MS =0, CSLVL = 0)
(Vcc =2.7Vto 5.5V, Vss = OV)

. Vec <45V Vec245V .
Parameter Symbol Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time tessi . (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- Internal shift
SCK1—SCS| hold time teshi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
. ' *3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect t operation (
eselectime esoi +5tcvep +5tcyep +5tcycp +5tcyep ns
SCS1—SCK?1 setup time tcsse 3tcyeptl5 - 3tcycpt15 - ns
SCK|—SCS| hold time tcsHE External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcyept15 - 3tcyept15 - ns
: operation
SCS1—SOT delay time tose - 40 - 40 ns
SCS|—SOT delay time toee 0 - 0 - ns

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

Notes:
—  teyep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function

serial is connected, see 8. Block Diagram in this data sheet.

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (MN709-00001).

—  When the external load capacitance C, = 30 pF.
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External Clock (EXT =1): When in Asynchronous Mode Only
(Vcc =2.7Vto 5.5V, Vss = OV)
L Value ;
Parameter Symbol | Condition Min Max Unit Remarks
Serial clock L pulse width tsLsH teyep + 10 - ns
Serial clock H pulse width tsHsL _ teyep + 10 - ns
SCK fall time tr CL=30pF - 5 ns
SCKrise time tr - 5 ns
R —> [— t -~ t — |[— tr
SHSL SLSH
SCK =2V Vv Vv
ViL IH IH VIL \/IL IH
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PERFORM

12.4.13 External Input Timing
(Vcc =2.7Vto 5.5V, Vss = OV)

i - Value ;
Parameter Symbol Pin Name Conditions Min Viax Unit Remarks
A/D converter trigger
ADTGXx input
- ZtCYCP*l - ns
FRCKx Free-run timer input clock
ICxx Input capture
Input pulse DTTIxX - 2tcycp*1 - ns Waveform generator
; tine, BN
width 1
INTOO to INT31, i 2teyep + 100 ) ns External interrupt,
NMIX o NMI
500 - ns
WKUPXx - 500 - ns Deep standby wake up

1: tevep indicates the APB bus clock cycle time except stop when in Stop mode, in Timer mode. For more information about
the APB bus number to which the A/D converter, multi-function timer, and external interrupt are connected, 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

tINL

i tINH

: 7~ Vins Vins =5
- Vs Vis 1
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12.4.14 Quadrature Position/Revolution Counter Timing

(Vee =AVee = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = -40°C to +105°C)

Parameter Symbol Conditions Min Value Max Unit
AIN pln H width taHL -
AIN pln L width talL -
BIN pln H width teHL -
BIN pin L width tBLL -
BIN rise time from i PC_Mode2 or
AIN pin H level AUBU PC_Mode3
AIN fall time from ¢ PC_Mode2 or
BIN pin H level BUAD PC_Mode3
BIN fall time from ¢ PC_Mode2 or
AIN pin L level ADBD PC_Mode3
AIN rise time from ¢ PC_Mode2 or
BIN pin L level BDAU PC_Mode3
AIN ri;e time from ¢ PC_Mode2 or Dtevep ) ns
BIN pin H level BUAU PC_Mode3 cver
BIN fall time from ¢ PC_Mode2 or
AIN pin H level AUBD PC_Mode3
AIN fall time from ¢ PC_Mode2 or
BIN pin L level BDAD PC_Mode3
BIN rise time from ¢ PC_Mode2 or
AIN pin L level ADBU PC_Mode3
ZIN pin H width tzuL QCR: CGSC =0
ZIN pin L width tzL QCR: CGSC =0
AIN/BIN rise and fall time
from determined ZIN level tznee QCR:CGSC =1
Determined ZIN level from
AIN/BIN rise and fall time thgez QCR:CGSC =1

* tcyep indicates the APB bus clock cycle time except when in Stop mode, in Timer mode. For more information about the
APB bus number to which the quadrature position/revolution counter is connected, see 8. Block Diagram in this data sheet.

tAHL

taLL

AIN

BIN

tBuAD

tBDAU
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12.4.15 I°C Timing

Standard-Mode, Fast-Mode
(Vec = 2.7V to 5.5V, Vss = 0V)

o Standard-Mode Fast-Mode .
Parameter Symbol Conditions Min Max Min Max Unit | Remarks
SCL clock frequency fscL 0 100 0 400 kHz
(Repeated) START condition
hold time tHDSTA 4.0 - 0.6 - us
SDA | —» SCL |
SCL clock L width tLow 4.7 - 1.3 - us
SCL clock H width tHIGH 4.0 - 0.6 - US
(Repeated) START condition
setup time tsusta 4.7 - 0.6 - us
SCLt —> SDA | CL=30 pF5kl
Data hold time R = (Vp/lol) *2 *3
SCL | — SDA| 1 tHDDAT 0 3.45 0 0.9 us
o e, tsupar 250 - 100 - | ns
gtgf TCTdSItIIDOR ?etup time tsusTo 40 . 0.6 ) us
Bus free time between
"Stop condition" and tsur 4.7 - 1.3 - us
"START condition”
2 MHz < *4 *4
toyep < 40 MHz 2 tevep - 2 tevep - ns
40 MHz < % *
t <60 MHz 4 teyep - 4 tever - ns
Noise filter tsp CYCP *5
60 MHz < 6t *4 6t *4 n
teyep <80 MHz cYCcP - cYcpP - S
80 MHz < *4 *4
toyep <100 MHz 8 tcyep - 8 tcyep - ns

1: R and C. represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. V, indicates
the power supply voltage of the pull-up resistance and lo. indicates Vo, guaranteed current.

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

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

4: teyep is the APB bus clock cycle time. For more information about the APB bus number to which the 1’Cis connected, see
8.Block Diagram in this data sheet.
When using Standard-mode, the peripheral bus clock must be set more than 2 MHz.
When using Fast-mode, the peripheral bus clock must be set more than 8 MHz.

5: The noise filter time can be changed by register settings. Change the number of the noise filter steps according to the APB
bus clock frequency.
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Fast Mode Plus (Fm+)
(Vcc =2.7Vto 5.5V, Vss = OV)

*
Parameter Symbol Conditions Fa,\j.t Mode Plus (Fm+)"6 Unit Remarks
in Max

SCL clock frequency fscL 0 1000 kHz
(Repeated) START condition
hold time tHDsTA 0.26 - [VE;
SDA | — SCL |
SCL clock L width tLow 0.5 - gs
SCL clock H width tHiIGH 0.26 - us
SCL clock frequency tsusTa 0.26 - &
(Repeated) START condition CL = 30 pF, .
hold time tHDDAT R = (Vpllol) " 0 0.45%7 us
SDA | — SCL |
Data setup time
SDAi T _p) SCL T tsupar 50 - ns
gtgf TCTdSItIIDOR ?etup time tsusTo 0.26 i us
Bus free time between
"Stop condition" and taur 0.5 - us
"START condition"

60 MHz < 6 tcycp*4 ) ns
Noise filter tsp tevep <80 MHz *5

80 MHz < 8t *4 ) ns

tcycp £100 MHz cver

1: R and C. represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. V, indicates
the power supply voltage of the pull-up resistance and lo. indicates Vo, guaranteed current.

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

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

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

5: The noise filter time can be changed by register settings. Change the number of the noise filter steps according to the APB
bus clock frequency.

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

A S s T A
fom tsupar tsusta ter
3 /_J\T
A — e e —»
tHpsTA thopar  thion tHosta tsp tsusto
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12.4.16 SD Card Interface Timing

Default-Speed Mode

B Clock CLK (All values are referenced to V4 and V)_transition points)
(Vec = 2.7V 10 3.6V, Vss = 0V)

- o Value

Parameter Symbol Pin Name Conditions Min Max Remarks
Clock frequency Data
Transfer mode fp S_CLK 0 25 MHz
Clock frequency
Identification mode foo S_CLK CCARDFS 10 0/100 400 kHz
Clock low time twi S_CLK P 10 - ns

—— (1 card)
Clock high time twh S_CLK 10 - ns
Clock rise time trLH S CLK - 10 ns
Clock fall time trHL S_CLK - 10 ns

*: 0 Hz means to stop
HCard Inputs CMD, DAT (re

the clock. The given minimu
ferenced to Clock CLK)

m frequency range is for cases where a continuous clock

is required.

Parameter Symbol Pin Name Conditions Min Value Max Remarks
. S_CMD,
Input set-up time tisu S DATA3:0 | Cearo <10 pF 5 - ns
. S_CMD, (1 card)
Input hold time tin S DATA3: 0 5 - ns
M Card Outputs CMD, DAT (referenced to Clock CLK)
Parameter Symbol Pin Name Conditions Min Value Max Remarks
Output Delay time during ¢ S_CMD, 0 14 ns
Data Transfer mode ObLY S _DATA3:0 | Ccaro < 40 pF
Output Delay time during S_CMD, (1 card)
Identification mode ooy | g pATA3: 0 0 50 ns
P twi i twH -
S_CLK ViH 7~ Vin < ViH
(SD Clock) . - Vi Vie .
THL ¢ TLH —
tisu < i
S_CMD,
- ViH Vin
S_DATA3: 0
(Card Input) Vi Vi :
tobLy(max tobLy(min) |
S_CMD, Vou Von
S_DATA3: 0 v v
(Card Output) o o
Default-Speed mode

Notes:

Host.

Part (MN709-00001).

Document Number: 001-99444 Rev. **
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High-speed Mode

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

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

Parameter Symbol Pin Name Conditions Min Value Max Remarks
Clock frequency Data
Transfer mode fep S_CLK . 0 45 MHz
Clock low time twL S CLK CCARDF‘ 10 7 - ns
Clock high time twh S CLK a Eard) 7 - ns
Clock rise time trLH S CLK - 3 ns
Clock fall time tTHL S_CLK - 3 ns
B Card Inputs CMD, DAT (referenced to Clock CLK)
Parameter Symbol Pin Name Conditions Min Value Max Remarks
. S_CMD,
Input set-up time tisu S_I5ATA3: 0 CCARpDFs 10 6 - ns
. S_CMD,
Input hold time tin S DATA3 O (1 card) 2 - ns
B Card Outputs CMD, DAT (referenced to Clock CLK)
Parameter Symbol Pin Name Conditions Min Value Max Remarks
Output delay time during data ¢ S_CMD, CL <40 pF 0 14 ns
transfer mode ObLY | 5 DATA3: 0 (1 card)
. S CMD, CLz15pF )
Output hold time ton S DATA3' 0 (1 card) 25 ns
Total system capacitance for
each line* CL - 1 card - 40 pF
*: In order to satisfy severe timing, host shall drive only one card.
twi y < twh .
S_CLK B — Vin 50%Vcc FVM
SD Clock Vie
( ) J — ||| trm
tisu — tin
S _CMD,
- Vin ViH
S_DATA3: 0
(Card Input) Vi Vi
_, ltopLyvax | ltOHgMin2
S_CMD, VoH Vou
S DATA3: 0
- Vo|_ VOL

(Card Output)

High-speed mode

Notes:

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

model is the Host.

—  For more information about clock frequency (fep), see Chapter 15: SD card Interface in FM4 Family Peripheral
Manual Main Part (MN709-00001).
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12.4.17 ETM/ HTM Timing
(Vcc = 2.7V to 5.5V, Vss = OV)
. . Value .
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
TRACECLK Vec 245V 2 9 ns
Data hold t '
ETMH TRACEDJ[15: 0] Vee <45V 2 15
TRACECLK 1t Vec24.5V 50 MHz
frequency TRACE TRACECLK Vee <45V 32 MHz
TRACECLK t Vccz245V 20 - ns
TRACE
clock cycle Vee <4.5V 31.25 - ns
Note:
=  When the external load capacitance C_ = 30 pF.
| tevee !
| |
| |
HCLK ~ Von ” Von
: :
! tmace ‘
L »!
| |
| | |
TRACECLK 2 Von « Vou " Von
I | |
| |
! termn termn :
e PR
| |
|

TRACED[15: 0] N" Vou
; Vou
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12.4.18 JTAG Timing
(Vcc = 2.7V to 5.5V, Vss = OV)
Parameter Symbol Pin Name Conditions Value Unit Remarks
y Min Max
. TCK’ Vcc 245V
TMS, TDI setup time titacs TMS, TDI Voo <45V 15 - ns
. TCK Vcc245V
TMS, TDI hold time t i 15 - ns
JTAGH TMS, TDI | Ve <45V
) TCK, Vec 245V - 25
TDO delay time tacD TDO Vee <45V - 45 ns

Note:

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

TCK

TMS/TDI

TDO

Document Number: 001-99444 Rev. **
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12.4.19 I°S Timing (Multi-function Serial Interface)

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

) . Value :
Parameter Symbol Pin Name Conditions Min Max Unit | Remarks
I2SCK max frequency  (*1) flasck MI2SCKx - - 6.144 MHz
12S clock Cycle time (*1) ticve MI2SCKx - 4 tcyepz - %
I12S clock Duty cycle A MI2SCKx 45 55 %
[2SCK | — I12SWS delay MI2SCKX,
time tswor MI2SWSx - -20 +20 ns
I2SCK | — 12SDO delay MI2SCKX,
time tsoor MI2SDOX - -20 +20 ns
:inr?g)l — [2SCK T setup tosst MI2SCKx. ] 26 ] —
12SCK 1 — 12SDIholdtime | tsonr MI2SDIx - 0 i ns
I2SCK falling time tr - - 5 ns
—— MI2SCKx
I2SCK rising time tr - - 5 ns

*1: 12S clock should meet the multiple of PCLK(ticyc) and the frequency less than fizsck meantime.

Note:

—  See Chapter 1-6: I’s (Inter-IC Sound bus) Interface in FM4 Family Peripheral Manual Communication Macro Part

(MN709-00004) for the details.

VIH A
MI2SCK / \
j ViL#
te—» > €t
tswor,
tSDDT
MI2SWS 7 Vo
and
MI2SDO - Vo
. losst SDHT |
VIH"X
MI2SDI 3

ViL -/
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter
(Vcc = AVCC = 2.7V to 5.5V, Vss = AVSS = AVRL = OV)

Parameter Symbol NZInQe i V:Iue v Unit Remarks
in yp ax
Resolution - - - - 12 bit
Integral nonlinearity - - -45 - +4.5 LSB
Differential nonlinearity - - -25 - +25 LSB
Zero transition voltage \as ANXX -15 - +15 mV ) 7A\\//|;H5 5v
Full-scale transition Y ANXX AVRH - 15 - AVRH + 15 mV ' '
voltage FST AVce - 15 - AVce + 15 mV
Conversion time - - 05" - - VK AVec 245V
* - >
Sampling time ts - 00'135 10 us ﬁxcc = j: \\;
. - cc < 4.
*3 25 - 1000 AVec 245V
Compare clock cycle tcek - % 1000 ns
- AVCC <45V
State transition time to ¢ ) ) ) 10 s
operation permission STT : H
A/D 1 unit
Power supply current ) AVCC i} 0.69 0.92 mA operation
(analog + digital) - 13 22 uA When A/D stop
A/D 1 unit
Reference power - 11 1.97 mA operation
supply current (AVRH) . AVRH AVRH =55V
- 0.3 6.3 MA When A/D stop
Analog input capacity Can - - - 12.05 pF
>
Analog input resistance RAIN - - - is kQ ﬁxcc ; 32 1//
Interchannel disparity - - - - 4 LSB
Analog port input leak ) ANXX ) ) 5 A
current H
Analog input voltage - ANXX 2&5 - ';\\//RH z
ss - cc
4.5 - AVcc Teck <50 ns
Reference voltage i AVRH 2.7 - AVcc v Teck 2 50 ns
- AVRL AVss - AVss \

1: The conversion time is the value of sampling time (ts) + compare time (tc).

The condition of the minimum conversion time is when the value of Ts = 150 ns and Tc = 350 ns (AVcc = 4.5V). Ensure that it
satisfies the value of sampling time (ts) and compare clock cycle (tcck).

For setting of sampling time and compare clock cycle, see Chapter 1-1: A/D Converter in FM4 Family Peripheral Manual
Analog Macro Part (MN709-00003). The register setting of the A/D converter is reflected by the APB bus clock timing. For
more information about the APB bus number to which the A/D converter is connected, see 8. Block Diagram in this data
sheet.

The sampling clock and compare clock are set at base clock (HCLK).
2: A necessary sampling time changes by external impedance. Ensure that it sets the sampling time to satisfy (Equation 1).
3: The compare time (tc) is the value of (Equation 2).
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Rext
NN ®

Analog signal
source

AV
— Can

(Equation 1) ts = (Rain + Rex)

(Equation 2) tc = tcck x 14

ts:

x Can X9

Sampling time
Ran: Input resistance of AID =1.2 kQ at 4.5V <AVcc <55V

Input resistance of AID =1.8kQ at 2.7 V£ AVec <45V
Ca: Input capacity of A/ID =12.05 pFat 2.7 V £AVcc <55V

Rex:: Output impedance of external circuit

tc: Compare time
tcck: Compare clock cycle

Document Number: 001-99444 Rev. **
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Definition of 12-bit A/D Converter Terms

EResolution:

M |ntegral nonlinearity:

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

Deviation of the line between the zero-transition point

(0b000000000000 «—— 0b000000000001) and the full-scale transition point
(0b111111122210 «<— 0b111111111111) from the actual conversion characteristics.

H Differential nonlinearity: Deviation from the ideal value of the input voltage that is required to change

the output code by 1 LSB.

Integral nonlinearity

1LSB =

Vest - Vzr
4094

Differential nonlinearity

Differential nonlinearity of digital output N =

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.
Vnr:  Voltage at which the digital output changes from 0x(N — 1) to OxN.

1LSB

V(N +1)T " VNT -1 [LSB]

1LSB

OXFFFT
Actual conversion _
OXFFET  characteristics OX(N+1) Actual conversion
{1 LSB(N-1) + Vz1} characteristics
OXFFD+ N
FeT Ideal characteristics
! (Actually- - OxN-+
- 1 : 5
= : \/ measured | g
5 : value) 5
S 0x004- ; t VNt ©°
I 5 i (Actually-measured <
& 0x0031 - value) SOox(N-1)1 Vv
i AN Actual conversion 5 T (Actually-measured
; - : value)
0x002—+ characteristics | Vit
Ideal characteristics (Actually-measured
0x001—+ 0x(N-2) : value)
Vzr (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input
. . - Vit -{ILSB x (N-1) + V.
Integral nonlinearity of digital output N = r - § (N-1) + Vzr} [LSB]
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12.6 USB Characteristics

(Vcc = AVcc = 2.7V to 5.5V, USBVcco = USBVccl = 3.0V to 3.6V, Vss = AVSS = OV)

Pin . Value .
Parameter Symbol Name Conditions Min Max Unit | Remarks
Input H level voltage ViH - 2.0 Uf%\gcc \Y; *1
Input L level voltage Vi - Vss- 0.3 0.8 vV *1
Input Differential input
characteristics Hal Inp Vol - 0.2 - \% *2
sensitivity
Different common mode .
range Vewm - 0.8 25 Y, 2
External
Output H level voltage Von pull-dowlw 1 2.8 3.6 \% *3
UDPO/ resistance = 15
kQ
UDMO,
UDP1/ External pull-up
Output L level voltage VoL UDM1 resistance = 1.5 0.0 0.3 \Y, *3
kQ
Output Crossover voltage VcRrs - 1.3 2.0 \Y *4
characteristics Rise time ter Full-Speed 4 20 ns *5
Fall time ter Full-Speed 4 20 ns *5
Rise/fall time matching tFREM Full-Speed 90 111.11 % *5
Output impedance Zprv Full-Speed 28 44 Q *6
Rise time tr Low-Speed 75 300 ns *7
Fall time tLe Low-Speed 75 300 ns *7
Rise/fall time matching {LREM Low-Speed 80 125 % *7

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

There is some hysteresis applied 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 2.5 V to the local ground reference level.

Above voltage range is the common mode input voltage range.

1.0

sensitivity [V]

o
N

Minimum differential input

.
Latl|

[ B N
2.5

Common mode input voltage [V]
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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 1.5 kQ load) at high state (Vo).

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.

D+ ‘
Max 2.0V NG .
. Vcrs specified range
Min13V N
D- 4

5: They indicate rise time (trise) and fall time (traLL) 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, tr/te ratio is regulated as within + 10% to minimize RFI emission.

D+

90% 90%

10% 10%

TRISE TFALL

Rise time Falling time

Full-speed Buffer

TXD+ aVAVAY

j /j—; C,=50pF
1
e

TxD-

_Q

3-State Enable
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6: USB Full-speed connection is performed via twisted-pair cable shield with 90Q * 15% characteristic impedance
(differential mode).
USB standard defines that the output impedance of the USB driver must be in the range from 28 Q to 44 Q. So, a 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 (recommended value 27 Q) series resistor Rs.

Full-speed Buffer

! '~ Rs
D+ — !© 28Q) to 44Q Equiv. Imped.

| Rs
TxD- } m 28Q to 44Q Equiv. Imped.
3-State Enable —-.J i Mount it as external resistance. j

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

~

: They indicate rise time (trisg) and fall time (traL) 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%
D-

Trise TeaLL
Rise time Falling time

Note:
—  See Low-Speed Load (Compliance Load) for conditions of external load.
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Low-Speed Load (Upstream Port Load) - Reference 1

Low-speed Buffer

3-State Enable ——4

Low-speed Buffer
3-State Enable —+
Low-speed Buffer

3-State Enable — .

TxD+

C.=50pF to 150pF

TxD-

Rpd ; CL=50pF to 150pF
Fod
Rpd=15kQ

Low-Speed Load (Downstream Port Load) - Reference 2

TxD+ VTERM

MA— .

/]/; 200pF to 600pF =~ Rpu

TxD-

Py

C.=

Rpu=1.5kQ
I 200pF to 600pF

VTERM=3.6V

Low-Speed Load (Compliance Load)

TxD+

CL=200pF to 450pF

TxD-

CL=200pF to 450pF
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12.7 Low-Voltage Detection Characteristics

12.7.1 Low-Voltage Detection Reset

- Value ;

Parameter Symbol Conditions Min Typ Max Unit Remarks
Detected voltage VDL - 2.46 2.55 2.64 \% \é\:gsg voltage
Released voltage VDH - 251 2.60 2.69 \% \r/i\égin 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 v \é\’he” voltage
_ rops
SVHI = 00111 When voltage
Released voltage VDH 2.90 3.00 .11 \Y rises g
Detected voltage VDL 2.99 3.10 3.21 Vv \é\/he” voltage
B rops
SVHI = 00100 When voltage
Released voltage VDH 3.09 3.20 3.31 V| e g
Detected voltage VDL 3.18 3.30 3.42 \Y \éVhen voltage
_ rops
SVHI = 01100 When voltage
Released voltage VDH 3.28 3.40 3.52 \% fises g
Detected voltage VDL 3.67 3.80 3.93 Vv \é\/he” voltage
_ rops
SVHI = 01111 When voltage
Released voltage VDH 3.76 3.90 4.04 \% fises 9
Detected voltage VDL 3.76 3.90 4.04 Vv \O’l\’he” voltage
- rops
SVHI = 01110 When voltage
Released voltage VDH 3.86 4.00 4.14 \% fises 9
Detected voltage VDL 4.05 4.20 435 v | yhen voltage
_ rops
SVHI = 01001 When voltage
Released voltage VDH 4.15 4.30 4.45 \Y rises 9
Detected voltage VDL 4.15 4.30 4.45 Vv \O’I\’he” voltage
B rops
SVHI = 01000 When voltage
Released voltage VDH 4.25 4.40 4.55 Vo e 9
Detected voltage VDL 4.25 4.40 4.55 Vv \éVhen voltage
B rops
SVHI = 11000 When voltage
Released voltage VDH 4.34 4.50 4.66 Vo e g
h\r:g stabilization wait fvow ) ) } 6000xteyce* | ps

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

(Vee = 2.7V to 5.5V)

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 11 S

Write cycles < 100
g%lfk‘)’i\grd times i 12 100 us Not including system-level overhead
write time Write cycles > 100 200 time

times
Chip erase time* i 13.6 68 s Includes write time prior to internal

erase

*: It indicates the chip erase time of 1MB MainFlash memory
For devices with 1.5 MB or 2 MB of MainFlash memory, two erase cycles are required.
See 3.2.2 Command Operating Explanations and 3.3.3 Flash Erase Operation in this product's Flash Programming Manual for

the detail.

Write Cycles and Data Retention Time

Erase/Write Cycles (Cycle)

Data Retention 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).
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12.9 Standby Recovery Time

12.9.1 Recovery Cause: Interrupt/WKUP
The time from the interrupt occurring to the time of program operation start is shown.

Recovery Count Time
(Vcc = 2.7V to 5.5V, Vss = OV)

Value .
Parameter Symbol Tvp | Max® Unit Remarks
Sleep mode HCLKx1 ys
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 with RAM retention 365 667 HS retention
Deep Standby Stop mode with RAM retention with RAM

365 667 HS 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

|

R S ot

I tionT :
| 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

Interrupt factor

Active
accept

|

|

! tionT 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 mode. See Chapter 6: Low Power Consumption mode and
Operations of Standby modes in FM4 Family Peripheral Manual Main Part (MN709-00001).

—  The recovery process is unique for each operating mode. See Chapter 6: Low Power Consumption mode in FM4 Family
Peripheral Manual Main Part (MN709-00001).
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12.9.2 Recovery Cause: Reset
The time from reset release to the program operation start is shown.

Recovery Count Time
(Vcc = 2.7V to 5.5V, Vss = OV)

Value :
Parameter Symbol TP Max® Unit Remarks
Sleep mode 155 266 ys
High-speed CR Timer mode
Main Timer mode 155 266 us
PLL Timer mode
Low-speed CR Timer mode 315 567 ps
Sub Timer mode tReNT 315 567 ps
RTC mode
Stop mode 315 567 ps
without RAM
Deep Standby RTC mode with RAM retention 336 667 Hs retention
Deep Standby Stop mode with RAM retention with RAM
336 667 Hs retention
*: The maximum value depends on the built-in CR accuracy.
Example of Standby Recovery Operation (when in INITX Recovery)
|
INITX
D)
S |
| | |
' > ! !
C i
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 RST Active

trReNT

CPU
Operation

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: Low Power Consumption mode and Operations of Standby modes in FM4 Family Peripheral Manual

Main Part (MN709-00001).

—  The recovery process is unique for each operating mode. See Chapter 6: Low Power Consumption mode in FM4 Family

Peripheral Manual Main Part (MN709-00001).

—  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.

— Inrecovering 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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13.0rdering Information

Part Number Flash RAM Crypto Package
S6E2GH6HOAGV20000 512 KB 128 KB N/A Plastic LQFP (0.5 mm pitch), 144 pin
S6E2GH8HOAGV20000 1 MB 192 KB N/A (FPT-144P-M08)
S6E2GH6J0AGV20000 512 MB 128 KB N/A Plastic LQFP (0.5 mm pitch), 176 pin
S6E2GH8J0AGV20000 1MB 192 KB N/A (FPT-176P-MO07)
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14.Package Dimensions

144-pin plastic LQFP Lead pitch 0.50 mm
ii%ii%zﬂﬂg‘t;‘ 20.0 x 20.0 mm
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 1209
(FPT-144P-M08) (Re?e"r‘:ﬁce) P-LFQFP144-20x20-0.50
144-pin plastic LQFP Note 1) *:Values do not include resin protrusion.
(FPT-144P-M08) Resin protrusion is +0.25(.010)Max(each side).

Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

22.00+0.20(.866+.008)SQ
* 20.00+0.10(.787+.004)SQ 0.145+0.055
@ (.006:.002)
RA0AARRARARARARAARARAARAARARAANARAAN
CE =®
= i = Elose(063)
= = | Detmisof*A'pat |
== == | +0.20
% % } % (Mounting height) i
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Dimensions in mm (inches).
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176-pin plastic LQFP Lead pitch 0.50 mm
Package width x 24.0 X 24.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(Re?e"rgﬁce) P-LQFP-0176-2424-0.50
(FPT-176P-M07)
176-pin plastic LQFP Note 1) * : Values do not include resin protrusion.
(FPT-176P-MQ7) Resin protrusion is +0.25(.010)Max(each side).

Note 2) Pins width and pins thickness include plating thickness

26.000.20(1.024+.008)SQ Note 3) Pins width do not include tie bar cutting remainder.

*24,00+0.10(.945:£.004)SQ
0.145:0.055
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@ =+,
AfAAAARAAAAARAAAARARARAAAAARARAARAAAAAAAAAAAARR |
Sl =@
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= = ! 1.50 92 N |
E % } (059 %) (Mounting height) |
= = |
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= E } 0.10:0.10 |
= = | (.0042.004) |
= = | 0°~8° (Stand off) |
= = | ' Y }
= INDEX Q = } T }
= O = | 0.50£0.20 [0-25(.010)]

= = () B ! (.ozo:.ooa) |
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|

LEAD No. (1) ey 5

0.50(.020) 0.22+0.05
(.009+.002) [0.08(.003) ®

Dimensions in mm (inches).
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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
Automotive

Clocks & Buffers
Interface

Lighting & Power Control
Memory

PSoC

Touch Sensing

USB Controllers
Wireless/RF

Spansion Products

cypress.com/go/automotive

cypress.com/go/clocks

cypress.com/go/interface

cypress.com/go/powerpsoc

cypress.com/go/memory
cypress.com/go/psoc
cypress.com/go/touch
cypress.com/go/USB
cypress.com/go/wireless

spansion.com/products

PSoC® Solutions
psoc.cypress.com/solutions

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

Cypress Developer Community
Community | Forums | Blogs | Video | Training

Technical Support
cypress.com/go/support

S6E2GH Series

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

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

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

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

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