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S6E2G3 Series
32-bit ARM® Cortex®-M4F

FM4 Microcontroller

Devices in the S6E2G3 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 serles has peripherals such as motor
control timers, A/D converters, and communications interfaces (USB, UART, CSIO (SPI), | ’c, 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

B Up to 180 MHz frequency operation
BFPU built-in

B Support DSP instructions

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

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

W 24-hit 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 CSO to CS8 (CS8 is only for SDRAM)
W 3-/16-/32-bit data width
B Up to 25-bit address bus
B Supports address/data multiplexing
B Supports external RDY function
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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.

= USB Device
0 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
0 EndPoint 1 to 5 comprise double buffer
O The size of each endpoint is as follows.
* Endpoint 0, 2 to 5: 64 byte
» EndPoint 1: 256 byte

BMUSB Host
0 USB2.0 Full-Speed/Low-Speed supported
0 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 supporied
O Wake-up function supported

Multi-function Serial Interface (Max 10 Channels)

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

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

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 for ch 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
- I’s
+ MSB-justified
O Master mode only

DMA Controller (Eight Channels)
DMA controller has an independent bus, so the CPU and DIVA
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)

HTransfer mode: Block transfer/Burst transfer/Demand
transfer

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

DSTC (Descriptor System Data Transfer Controller;

256 channels)

The DSTC can transfer data at high-speed without going via
the CPU. The DSTC adopts the descriptor system and,
following the specified contents of the descriptor 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)

Document Number: 001-99445 Rev.*B

W 12-bit A/D Converter
O Successive approximation type
O Built-in three units
O Conversion time: 0.5 ysat5 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

W 16-bit PPG timer

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

B Event counter mode (External clock mode)

General Purpose I/0O Port

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

the peripheral function can be allocated.

B 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 /O ports in 144-pin
package

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

Muiti-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

B Input capture x 4 ch/unit

B Output compare x 6 ch/unit

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

W 16-bit PPG timer x 3 ch/unit

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

HEPWM signal output function

B DC chopper waveform output function
B Dead time function

M Input capture function

M A/D convertor activate function

Page 2 of 170
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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.

ETimer interrupt function after set time or each set time.
M Capable of rewriting the time with continuing the time count.

M| eap year automatic count is available.

Quadrature Position/Revelution 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.

EThe 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
HPeriodic (= Reload)
HOne shot

Watch Counter

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

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

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

HInclude one non-maskable interrupt (NMI)

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

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

Document Number: 001-99445 Rev.*B

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
IEEE-802.3 CRC32 generator polynomial: 0x04C11DB7

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

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

B TX/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.
0 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

EResets
O Reset requests from INITX pin
0 Power on reset
O Software reset
O Waitchdog 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.

BLVD1: error reporting via interrupt

MLVD2: auto-reset operation

Page 3 of 170
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Low-power Consumption mode
Six low power consumption modes are supported.

HSleep

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

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

Peripheral Clock Gating

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

Document Number: 001-99445 Rev.*B

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

M Five power supplies
O Wide range voltage: VCC=27Vto55V

O Power supply for USB ch 0 I/O:
USBVCCO =3.0Vto 3.6V (when USB is used)

O Power supply for USB ch 1 I/O:
USBVCC1 =3.0Vto 3.6V (when USB is used)

Page 4 of 170
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1. Product Lineup

Memory Size

Product Name S6E2G36H/J S6E2G38H/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
E2
Product Name S6-2536HOA SOE2638J0A
Pin count 144 176
CPU Cortex-M4F, MPU, NVIC 128 ch
| Freg. 180 MHz
Power supply voltage range 27Vto55V
USB2.0 (Device/Host) 2ch
Ethernet-MAC N/A
CAN N/A
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/I?S)

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

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

16 ch (Max)

A/D activation
_ | .compare 6ch
g Input capture 4 ch
= | Free-run timer 3ch 2 units (Max)
< | Output compare 6 ch
Waveform generator 3ch
PPG 3ch
SD card interface N/A
Smartcard (ISO7816) 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

I/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

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

Debug function

SWJ-DP/ETM/HTM

Document Number: 001-99445 Rev.*B
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S6E2G36H0A S6E2G36J0A
Product Name SBE2G38HOA SBE2G38J0A
Unigue 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

Document Number: 001-99445 Rev.*B

See 12.4.3 Buili-In CR Oscillation Characteristics for the accuracy of the built-in CR
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2. Packages
Product Name S6E2G36HO0A S6E2G36J0A
Package S6E2G38HOA S6E2G38J0A
LQFP: LQS144 (0.5 mm pitch) 0 -
o

LQFP: LQP176 (0.5 mm pitch)

O: Supported

Note:

Document Number: 001-99445 Rev.*B

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

LQS144

PAURTOOL_UTIOAS_O/MADATA) D
PA2IRTO02_UTIOALO_OMADATADZ_0/ICO. R
PAIRTO03_LITIOALL O/MADATAD3_0ICO /P!
PA4IRTO04_UITIOAL2_OIMADATAD4_0/ICO_VCC.
PASIRTO0S_UTIOALS_O/INTO1_O/MADATAD5_0/ICO_CLK_0
PABIDTTIOX_L/INTO0_2/MADATAQG_0
PAT/IC00_L/INTO2_2/MADATAD7_OIRTCCO_LISUBOUT_1
PABISIN7_OIFRCKO_LINTO02_OMKUPLMADATAO8_0
PA9ISOT7_O/AINL_LIMADATA0S_O
PANSCK7_O/BINL_UMADATAL0_O
PABISCS70_0/ZIN1_LINTO3_O/MADATAL1_0
PAC/SCS71_OITIOBS_OIMADATAL2_0
PAD/SCK3_O/TIOBS_O/MADATAL3 0
PAE/ADTG_0/SOT3_OTIOB10_OIMADATALA_O
PAF/SING_OITIOB11_0/INT16_O/MADATAL5_0
POBITIOB12_0/INT17_0IMDQMO_O
POSITIOB13_O/INT18_0MDQM1_0
POAADTG_1MCLKOUT_0

P32/INT19_0

P3IFRCKO_0

P34/IC03_0/INTO0_1

vee

vss

P35/IC02_O/INTO1_1

P36/ICO1_O/INTO2_1

P37/IC00_0/INTO3_1

P3ADTG_2/DTTIOX O
P39IRTO00_O/TIOA0_L/AINI_O/INT16_UMAD24_0
P3ARTOOL_ O/TIOAL_UBINI_OINT17_LMAD23_0
P3B/RTO02_O/TIOAZ_1/ZINI_OINT18_LMAD22_0
P3CISIN2_1/RTO03_0/TIOA3_L/INT19_1/MAD21_0
P3DISOT2_1IRTO04_OITIOA_LIMADZ0_0
P3E/SCK2_URTOO5_OITIOAS_MAD19_0

vss

MALE_O/RTCCO_O/SUBOUT_O

10A

(Top View)
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ERRE R - Efd=8ps2 5588528832
48 & 3 § 20 )20 ER b gl 28
3o gy 435 =zg9x o2 2 g 0
EEREC OB 6 EJd20d a0 K I I3} @ 2
Szzgzdd gogez*2 2 3§ 3 2 2
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sEzdE 583§z
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PO 1 8
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g
g

vss
PEIUDPL

PE2UDM1

useveet

P2ONMIXWKUPO
P2LADTG_4/SINO_O/INT27_OICROUT_0
P22/ANSLISOTO_OINT26_0
P23UHCONXUANSO/SCKO_OTIOB13_1
P24/AN29ITIOAL3_UMAD18 0
P2S/AN2BITIOB6_2/INT25_OMAD17_0
P2G/ADTG_6TIOAS 2INT11_2IMAD16 0
P27IAN27ISINS_OIINT24_OIMAD1S_0
P2B/AN26/SOTS_O/INT10_2IMAD14_0
P29IAN2SISCKS_O/INT09_2IMAD13_0
P2NAN24ICTSS_OINTO8_2IMAD12_0
PIFIANISIRTSS_OTIOB8_LINT27_UMAD11_0
PLE/ANI4/SING_LITIOAS_L/INT26_LIMAD10_0
PIDIAN1Y/SOTO_UITIOBS_2IMAD0S_O
PLCIAN12ISCKO_UITIOAS_2ITRACECLK
P1B/ANLLITIOB4_2/INT11_OTRACED?
PLAANI0/SCK2_OITIOM _2/TRACEDS
P19/ANOSISOT2_OITIOB3_2/INT24_U/TRACEDS
P1G/ANOBISIN_O/TIOAS_2/INT10_OTRACEDA
PL7/ANOTISOTG_LITRACEDS
P1G/ANOG/SING_LINTO9_O/TRACED2
P1S/ANOS/SCK9_1ITIOB2_2IC1_CIN_O/TRACEDL
P14/ANOAISOTO_LITIOA2_2/IC1_DATA_OTRACEDO
P13/ANO/SING_U/TIOB1_2INT25_UMNALE_DIC1_RST_O

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.
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LQP176

vec
PAOIRTO00_LITIOAS_UINTOO_OMADATAOD_0/ICO CI.
PAURTOOL_LITIOAS_OIMADAT ADL O/l
PA2IRTO02_LITIOALD_OIMADAT £02_ 0/

DATA O

PASRTOUS_UTIOALL OIMADAT AG% 011C0 VPEN_0
PAURTO04_UTIOAL2 OIMADATADA 0ICO_VCC_O
PASIRTOUS_LITIOALS_0INTOL OMADATASS C0 CLK_0
PASIDTTIOX_INT00_2IMADATADG.0
PATICO0_LINTO2_2/MADATAOT_OIRTCCO 1ISUEOUT 1
PSOISCST2_0ACOL LITION: 2

P5USCS73_0MC02 117055
P52IC03 111040 2

PABISINT_OIFRCKO_LINTO2_OWKUPLMADATAOS_ O
PASISOTT_OIAINI_UMADATAOS_ D
PANSCK_O/BIN1_UMADATALO_0

PABISCST0_0/ZIN1_UINTO3_ OMADATALL 0
PACISCS71_0TIOBS_OMADATALZ_0
PADISCK3_OITIOBS_OMADATALS. 0
PAEIADTG_0ISOT3_OITIOB10_OMADATALS O
PAFISING_OITIOB11_OINT16_OMADATALS_0
POBITIOB 12 OINT17_OMDQMO_D
POSITIOR 13 OINT15 OMDQM1_0
POAADTG_IMCLKOUT 0
P30IMIZSWS1_LITIOB11_ 2/NTOL. 2
PUMIZSMCKL LTION2 2

P32INTIO 0

P3IFRCK0_0

P3AIC03_0INTO0_1

veo

vss

P3SICO2_OINTOI_1

P3EICOL O/NTO2 1

PSTIC00_0/NTOS 1

P3SIADTG_2IDTTIOX 0
P3YIRTO0_OITIOAO_UAINL_OAINT16_UMAD24_0
PIARTOOL OTIOAL UBINL OINTL7_UMADZ3 0
P3BIRTO02 O/TIO2_UZINL_OINT18_UMAD22 0
PACISINZ_IRTO03 OITIOAS_1/INT18_UMAD21 0
PADISOT2_LRTOD4_OTIOAS_UMAD20_0
PSEISCK2_LRTODS_OTIOAS_UMAD1S 0
PSDISINI_UMI2SDIL_UTIOB12 2INT03 2
PSEISOTI_UMI2SDO1_UTIOAL3 2
PSFISCK1_UMIZSCK1_UTIOB13 2

vss

Ll

BE

FEFEREFFFEEEFERREERF R R

)74_OTIOAT_2MALE_ORTCCO_0ISUBOUT_O

5Eg
289
PR
<88¢gn
] 2887
o (qw"\id
3 Sgffdg
g 8z:z:38
o g o 553585
g g g 8§8588¢E
H z - EEEZS
] g o o 9 ] 5555585
g L3 8 a3 3 o 5 e o Dg
58 Z g8z 2 888888 o x
=z 2 zz £ 9 o 9 o o EkEekEEEoB 3
£265 Aanos33 9 23 S¥doogg S55%ESZ22 O f
g 3 sggpss £ 33 333338 ssgeogge_ %
g £ pEERZg g -} £E00g0g9 208552282552
02 4 i EffgiguiEaiRnSniEgoggrELELEE,
i g DPRpBBEEE802R082333288dFFsa82288¢
ﬂ|:“E|E‘E|§‘§|& i| i|§‘§|g‘§|§‘E|E‘E|gl§|E‘E|§‘§|E‘3|S‘§|g‘§|§‘3|E‘§|§‘E|E‘E|§‘£|§‘E|
~ =
e
) ]
) 0
- 129
I
=
126
s
120
=
2
o1
20
I
m
W
e
s
m
s
n
LQFP - 17
Q) 6 o
109
1os
o7
o6
o5
100
103
o
or
100
o
%
o
o0
|£‘S|E‘S|€ S| ‘ﬁ|ﬂ‘$|$‘$ G‘Eﬂ G‘ G“E S|II‘E|2
S 20909908888 199995909995 ¢ [, B
geogeg50g388sE0922299°99°9°9¢ -
Feeddd T 208 REYdY Y du ey 58 dz g 5
CEZEXER SEEzipralgfysEgEERE 883885 % 8
QL0 QoL aa Z z 336068 Q9 < 2 < < 222938 3 a
g9 Sfcgeggseisss $3:iddz
555555 do53 2882555558858 °55585838¢8¢5¢8¢
fegg339 <xEgaﬂwé"‘wg:EESEngﬁzmgmwm‘-
EESESS Q8ECSHEgpigezzzo08:8s:228¢8 <
55958585 55538822535 35858585565 055820 20 ¢
g idzgzyg e g essgdegddde e g £§353
923838 ¢8 2 22858 8cs5020800880858 % 83
§E55EE& 8 E285088<3c5E22c285°SF 083518
ERE § SEig3f fefoifoEtgissicseE
RN E os5z2J5gs5bd g B 0050
ECEOR B 28838 g I I gogxedan
Skegp88 2oggs ] H 8 8 2<58g58289§¢C
SEEEZE 888z § & ¢ g ggagosgd
S 33 g 392052 Q EEGsIdng
oE¥edd 5dgd 2 ez o 2
R P 4 o} Eg 523
ER S z E 2 fat
&3 d @ o u
ER g K g &
] s ¢
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PEYIUDPL

Pa2UDML

usevect

P2OINMIXMKUPO
P2UADTG_4ISINO_INT27_0ICROUT 0
P22IANUSOTO_OINT25 0
P23IUHCONXUANSISCKO_OITIOB13 1
P2UANZOITIOAL3_UMAD18_0

P2SIANZETIOBS 2INT25 OMAD17 0
P26IADTG_6TIOAS 2INTLL 2IMAD16 0
P2TIAN2TISING OINT24_OMAD1S 0
P2BIAN2E/SOTS_OINT10_2IMAD1A 0
P2SIAN2SISCKS_0INTOS_2MADI3 0
P2AANAICTSS OINTOB 2MADI2 0

PIF/ANISIRTSS 0TIOBS_UINT27_UMAD11_0
PLEIANLAISING_LITIOAS_LINT26_LIMADI0_0
PIDIANLXSOTO_UTIOBS 2IMADOS_ 0
PICIANIZ/SCKO_UTIOAS 2ITRACECLK
PB7IANZUSCKS_UTIOB12_LIZIN1_2/TRACEDIS
PBEAN22/SOTS_UTIOAL2 UBINI_2TRACED1A
PBSIANZSING LITIOB11_UAINL 2INT11_LTRACEDIS
PBAIAN20/SCS63_UTIOALL UINTI0_UTRACED12
PIB/ANILTIOBA 2INT11 7TRACED?

PLAANI0ISCK2_ OITIOA_2ITRACEDS
PI9IANOSISOT2_0ITIOB3 2/INT24_UTRACEDS
PISIANOB/SIN2 OITIOA3 2/INT10_OTRACEDA
PBYANIOISCSE2_UTIOB10_LZINO_2ITRACEDLL
PB2ANIA/SCS61_UTIOALO_UBINO 2INT0_LITRACEDI0
PBUANL7ISCSE0_UTIOBS_UIAINO_2/INTO8_UTRACEDS
PBO/ANISISCKG_UITIOAS_ITRACEDS
PL7IANOTISOTS_LITRACEDS
PI6IANOGISING_LINTO9_OTRACED2
PISIANOSISCK9_LITIOB2 2IC1_CIN_OTRACEDL
PLUANOA/SOTO_LITIOA2_2/IC1_DATA OTTRACEDD
PLIANOW/SING_LTIOB1 2INT25_UMNALE 0/C1 RST O
PL2IANO2/TIOAL 2IMNCLE 0IC1 VPEN 0
PLUANOL/TIOBO_2MNWEX_0/C1_VCC_0
10/ANOO/TIOAD_2INTOB_OMNREX_0IC1_CLK_O

AVRH

Note:

Document Number: 001-99445 Rev.*B

The number after the underscore (

") in pin names such as XXX_1 and XXX_2 indicates the relocated port number.
pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.
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CYPRESS S6E2G3 Series

Embedded in Tomarrow

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 regisier (EPFR) to select the pin.

Pin Number 110 .
Pin Name Circuit Plr_}_State
LQFP-176 | LQFP-144 Type ype

1 1 VCC - -
PAO
RTO00_1
(PPG00_1)
TIOA8_0 E K
INT00 0
MADATA00_0
ICO_CIN_O
PAL
RTOO1 1
(PPGO1L 1)
TIOAY 0
MADATA01_0
ICO_DATA 0
PA2
RTO02_1
(PPG02_1)
TIOA10_0
MADATA02_0
ICO_RST_0
PA3
RTO03_1
(PPG03_1)
TIOA11 0
MADATAO03 0
ICO_VPEN_0
PA4
RTO04_1
(PPGO04_1)
TIOA12_0
MADATA04_0
ICO_VCC_0
PA5
RTOO5_1
(PPGO5_1)

7 7 TIOA13_0 E K
INTO1_O
MADATAO5 0
ICO_CLK_0

N
N
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CYPRESS S6E2G3 Series

Embedded in Tomarrow

¢

Pin Number 110 .
Pin Name Circuit Pw_;_Stgte
LQFP-176 | LQFP-144 Type yp

PAG
DTTIOX_1
INT00_2
MADATA06_0
PAT7
1C00_1
INT02_2
MADATA07_0
RTCCO_1
SUBOUT 1
P50
SCS72 0
1Co1_1
TIOAS 2
P51
SCS73 0
1C02_1
TIOBS_2
P52
12 - 1C03_1 E
TIOA9 2
PAS
SIN7_0
13 10 FRCKO_1 | o

INT02_0
WKUP1
MADATA08_0
PA9
SOT7_0
14 11 (SDAT7_0) N
AINL_1
MADATAQ9 0
PAA
SCK7_0
15 12 (SCL7_0) N
BIN1_1
MADATA10_0
PAB
SCS70_0
16 13 ZIN1_1 E K
INT03_0
MADATAI11 0

(o4}
(o]
m
~

o
(e}
m
A
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CYPRESS S6E2G3 Series

Embedded in Tomarrow

¢

Pin Number 110 .
Pin Name Circuit Pw_;_State
LQFP-176 | LQFP-144 Type ype

PAC
SCS71.0
TIOBS_0

MADATA12_0

PAD
SCK3 0

18 15 (SCL3_0) N
TIOB9 0

MADATA13_0

PAE
ADTG 0
SOT3 0
(SDA3_0)

TIOB10 0

MADATA14_0

PAF

SIN3_0

20 17 TIOB11_0 [ K
INT16_0

MADATA15_0

P08

TIOB12_0
21 18 E K
INT17_0
MDQMO_0

P09

TIOB13_0
INT18_0
MDQMZ_0
POA
23 20 ADTG_1 L
MCLKOUT_0
P30

MI2SWS1_1

24 - E K
TIOB11_2

INTOL_2
P31
25 - MI2SMCK1_1 E
TIOAL2 2
P32
26 21 L K
INT19_0
P33

27 22 L
FRCKO0_0

22 19

Document Number: 001-99445 Rev.*B Page 14 of 170
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Pin Number

LQFP-176

LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

N
(oo}

23

P34

1C03_0

INT00_1

N
©

24

VCC

w
o

25

VSS

w
iy

26

B85

1C02.0

INTOL 1

27

P36

1C01 0

INTO2 1

28

P37

1C00_0

INTO2 1

34

29

P38

ADTG 2

DTTIOX_0

35

30

P39

RTO00_0
(PPG00_0)

TIOAO_1

AIN1_0

INT16_1

MAD24_0

36

31

P3A

RTO01 0
(PPGO1_0)

TIOAL 1

BIN1_0O

INT17_1

MAD23_0

37

32

P3B

RT002_0
(PPG02_0)

TIOA2_1

ZINL_0

INT18_1

MAD22_0

38

33

P3C

SIN2_1

RT0O03 0
(PPG03_0)

TIOA3 1

INT19 1

MAD21_0

Document Number: 001-99445 Rev.*B
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Pin Number

LQFP-176

LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

w
©

34

P3D

SoT2_1
(SDA2_1)

RTO04.0
(PPGO4_0)

TIOA4_1

MAD20_0

35

P3E

SCK2_ 1
(SCL2_1)

RTO05 0
(PPGO5 0)

TIOA5 1

MAD19 0

41

PSD

SINL_1

MI2SDI1 1

TIOB12_2

INTO3_2

42

PSE

SOT1 1
(SDAL_1)

MI2SDO1_1

TIOA13 2

43

P5F

SCK1_1
(SCL1_1)

MI2SCK1_1

TIOB13_2

44

36

VSS

45

37

VCC

46

38

P40

SIN7_1

RTO10_0
(PPG10_0)

TIOA0_0

AINO_0

INT23_0

MCSX7_0

Document Number: 001-99445 Rev.*B
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CYPRESS S6E2G3 Series

Embedded in Tomarrow

¢

Pin Number 110 .
Pin Name Circuit Pw_;_State
LQFP-176 | LQFP-144 Type ype

P41
SOT7_1
(SDA7_1)
RTO11 0
39 ) G

(PPG11_0)

TIOAL O
BINO_O
MCSX6 0
P42
SCK7_1
(SCL7 1)
RTO12 0
(PPG12_0)
TIOA2 0
ZINO 0
MCSX5 0
P43
SCS70_1
RTO13_0
49 41 (PPG13_0) G K
TIOA3_ 0
INTO4_0
MCSX4_0
P44
SCs71_1
RTO14 0
50 42 - G
(PPG14_0)
TIOA4 0
MCSX3_0
P45
scs72_1
51 43 RTO15_0 s
(PPG15_0)
TIOA5_0
MCSX2_0
52 44 C - -
53 45 VSS - -
54 46 VCC - -
55 47 P46 D S
XO0A
56 48 inll D T
X1A

57 49 INITX B C

N
\'
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CYPRESS S6E2G3 Series

Embedded in Tomarrow

¢

Pin Number 110 .
Pin Name Circuit Pw_;_Stgte
LQFP-176 | LQFP-144 Type yp

PFO
SCs73_1
TIOA15_1
INT22_1
PF1
TIOB15 1 E K
INT23_1
P48
SIN1.0
MI2SDI1_0
DTTILX 0
INTO6 0
MRASX_0
P49
SOT1 0
(SDAL 0)
MI2SDO1 0
IC10_0
MCASX_0
P4A
SCK1_0
(SCL1_0)
62 52 L
MI2SCK1 0
IC11 0
MSDWEX_0
P4B
MI2SWS1_0
63 53 IC12.0 L K
INTO4_2
MCSX8_0
P4C
MI2SMCK1_0
64 54 IC13_0 L K
INTO5_2
MSDCKE_0
P4D
65 55 FROKLO L K
INTO7_0
MSDCLK_0
P4E
SCK9_0
(SCL9_0)
66 56 L Q

INTO5_0
WKUP2
MCSX1_0

a1
o
m
~

a
©
1
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Pin Number
LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

P70

ADTG_7

(e}
~

57

SOT9.0
(SDA9_0)

MCSX0_0

P71

ADTG_8

SING 0

INTO4 1

MRDY_0

P72

TIOBO 0

INTO6_2

MADOO 0

P73

SINS 0

TIOBL 0

INT20_0

MADOZ_0

P74

71 61

SOT8_0
(SDA8_0)

TIOB2_0

MADO2_0

P75

72 62

SCK8_0
(SCL8_0)

TIOB3_0

MADO3_0

P76

SIN6_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

MADO6_0

Document Number: 001-99445 Rev.*B
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i

II(I-

Pin Number 110 .
- - . Pin State
Pin Name Circuit Type

LQFP-176 | LQFP-144 Type
P79
SCS60_0
66 BINO_1 E K
INT22_0
MADO7_0
P7A
SCS61_0

ZINO 1 E K
INTO7_2
MADO8_0
PF2
SCS62 0
DTTI1X 1 E
TIOA6 1
IC1 CLK 1
PF3
SCS63_0
29 ) FRCK1_1 £ "

TIOB6_1
INTO5_1
IC1_vcc_1
PF4
IC10_1
TIOA7_1 E K
INTO06_1
IC1_VPEN_1
PF5
SIN3_1
81 ) IC11.1 £ K
TIOB7_1
INTO7_1
IC1_RST 1
PF6
SOT3_1
(SDA3_1)
IC12_1 E K
TIOA14 1
INT20_1
IC1_DATA 1

~
»

7 67

80 -

82 -
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Pin Number

LQFP-176

LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

(0]
w

PF7

SCK3_1
(ScL3_1)

IC13_1

TIOB14 1

INT21 1

IC1_CIN_1

68

PEO

MD1

69

MDO

70

PE2

X0

71

PE3

X1

88

72

VSS

89

73

VCC

74

AVCC

91

75

AVSS

92

76

AVRL

93

77

AVRH

94

78

P10

ANOO

TIOAOD_2

INT0S_0

MNREX_0

IC1_CLK_0

95

79

P11

ANO1

TIOBO_2

MNWEX_0

IC1_VCC_0

96

80

P12

ANO02

TIOAL 2

MNCLE_0

IC1_VPEN_0

97

81

P13

ANO3

SIN9_1

TIOB1 2

INT25_1

MNALE_0

IC1_RST 0

Document Number: 001-99445 Rev.*B
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Pin Number

LQFP-176

LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

[(e]
[e°]

82

P14

ANO04

SOT9_1
(SDA9_1)

TIOA? 2

IC1 DATA 0

TRACEDO

83

P15

ANO05

SCK9_1
(SCL9 1)

TIOB2 2

IC1_CIN_O

TRACED1

100

84

P16

ANO06

SING_1

INT09_0

TRACED2

101

85

P17

ANO7

SOT6_1
(SDAG_1)

TRACED3

102

PBO

AN16

SCK6_1
(SCL6_1)

TIOA9_1

TRACEDS8

103

PB1

AN17

SCS60_1

TIOBY 1

AINO_2

INTO8_1

TRACED9

104

PB2

AN18

SCs61_1

TIOAL0_1

BINO_2

INT09_1

TRACED10

Document Number: 001-99445 Rev.*B
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Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

105 -

PB3

AN19

Scse2_1

TIOB10_1

ZINO_2

TRACED11

106 86

P18

ANO8

SIN2.0

TIOA3 2

INT10 0

TRACED4

107 87

P19

ANO09

SOT2 0
(SDA2_0)

TIOB3 2

INT24_1

TRACED5S

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

TIOA11_1

INT10_1

TRACED12

111 -

PB5

AN21

SIN8_1

TIOB11_1

AIN1_2

INT11_1

TRACED13

Document Number: 001-99445 Rev.*B
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Pin Number

LQFP-176

LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

PB6

AN22

SoTs_1
(SDA8_1)

TIOA12 1

BINL_2

TRACED14

PB7

AN23

SCK8_1
(SCL8 1)

TIOB12 1

ZINL_2

TRACED15

114

90

P1C

ANI12

SCKO_1
(SCLO_1)

TIOA5 2

TRACECLK

115

91

P1D

AN13

SOTO_1
(SDAO_1)

TIOB5_2

MADO9_0

116

92

P1E

AN14

SINO_1

TIOA8_1

INT26_1

MAD10_0

117

93

P1F

AN15

RTS5 0

TIOBS_1

INT27_1

MAD11_0

118

94

P2A

AN24

CTS5.0

INTOS_2

MAD12_0
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S6E2G3 Series

Embedded in Tomarrow

Pin Number

LQFP-176

LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

119

95

P29

AN25

SCK5_0
(SCL5_0)

INT09 2

MAD13_0

96

P28

AN26

SOT5_0
(SDAS5_0)

INT10 2

MAD14 0

121

97

P27

AN27

SIN5 0

INT24 0

MAD15 0

122

98

P26

ADTG_6

TIOA6 2

INT11 2

MAD16_0

123

99

P25

AN28

TIOB6_2

INT25_0

MAD17_0

124

100

P24

AN29

TIOA13_1

MAD18_0

125

101

P23

UHCONX1

AN30

SCKO0_0
(SCL0_0)

TIOB13_1

126

102

p22

AN31

SOT0_0
(SDA0_0)

INT26_0
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Pin Number

LQFP-176 | LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

127 103

P21

ADTG_4

SIND 0

INT27_0

CROUT 0

128 104

P20

NMIX

WKUPO

129 105

USBVCC1

130 106

P82

UDM1

131 107

P83

UDP1

132 108

VSS

133 109

vCC

134 110

P00

TRSTX

135 111

POl

TCK

SWCLK

136 112

P02

TDI

137 113

P03

TMS

SWDIO

138 114

PO4

TDO

SWO

139 -

P90

RTO10_1
(PPG10_1)

TIOBO_1

INT12_1

ICO_CLK_1

140 -

PI1

SIN5_1

RTO11_1
(PPG11_1)

TIOB1_1

INT13_1

ICO_vCC_1
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Pin Number 110 .
Pin Name Circuit Pw_;_Stgte
LQFP-176 | LQFP-144 Type yp

P92
SOT5_1
(SDAS5_1)
RTO12 1
(PPG12 1)
TIOB2_1
INT14 1
ICO_VPEN 1
P93
SCK5_1
(SCL5 1)
RTO13 1
142 - E K
(PPG13_1)
TIOB3 1
INT15 1
ICO_RST 1
P94
CTS5 1
RTO14 1
143 - - E
(PPG14_1)
TIOB4_1
ICO_DATA 1
P95
RTS5_1
RTO15 1
144 - - E
(PPG15_1)
TIOB5_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
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CYPRESS S6E2G3 Series

Embedded in Tomarrow

Pin Number 110 .
Pin Name Circuit P|r_}Stgte
LQFP-176 | LQFP-144 Type yp

PC9
154 124 K |
TIOB15_0
PCA

155 125 K
TIOA15 0
156 126 VCC - -
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
PD2
165 135 L
cTs4.1
P6E
ADTG_5
166 136 SCK4_1 E K
(SCL4_1)
INT29_0
P65
167 - E K
INT28_1
P64
168 - CTS4.0 I K
INT29_1
P63
ADTG_3
169 137 RTS4 0 L K
INT30_0
MOEX_0
P62
SCK4_0
170 138 (SCL4_0) L
TIOB7_2

MWEX_0
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Pin Number

LQFP-176

LQFP-144

Pin Name

110
Circuit
Type

Pin State
Type

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

Document Number: 001-99445 Rev.*B

Page 29 of 170



/

E

—_—
—
—
————————
—
—
——

I

CYPRESS S6E2G3 Series

Embedded in Tomarrow

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 0O 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
ANO0O 94 78
ANO1 95 79
ANO02 96 80
ANO3 97 81
ANO4 98 82
ANO5 99 83
ANO06 100 84
ANO7 101 85
ANO8 106 86
ANO09 107 87
AN10 108 88
o :/’Erter ANLL 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 3
AN18 104 p
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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S6E2G3 Series
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) Embedded in Tomorrow
Pin Number
Module Pin Name Function LQFP LQFP
176 144
TIOAO O 46 38
B TIOAO_ 1 Base Timer ch 0 TIOA pin 35 30
Tiﬁ‘ns:r TIOAQ 2 94 78
0 TIOBO_O 69 59
TIOBO 1 Base Timer ch 0 TIOB pin 139 -
TIORO 2 95 79
TIOAL O 47 39
B TIOAL 1 Base Timer ch 1 TIOA pin 36 31
TifnS:r TIOAL 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
B TIOA2_1 Base Timer ch 2 TIOA pin 37 32
Tiﬁ‘ns:r TIOA2 2 98 82
> TIOB2_0 71 61
TIOB2_1 Base Timer ch 2 TIOB pin 141 -
TIOB2_2 99 83
TIOA3 0 49 41
B TIOA3_1 Base Timer ch 3 TIOA pin 38 33
Tif‘nS:r TIOA3 2 106 86
3 TIOB3 0 72 62
TIOB3_1 Base Timer ch 2 TIOB pin 142 -
TIOB3 2 107 87
TIOA4 0 50 42
Base TIOA4_1 Base Timer ch 4 TIOA pin 39 34
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
TIOA5 1 Base Timer ch 5 TIOA pin 40 35
Base TIOA5 2 114 90
Timer
5 TIOB5_0 74 64
TIOB5_1 Base Timer ch 5 TIOB pin 144 -
TIOB5_2 115 91
TIOA6_0 147 117
TIOA6_1 Base Timer ch 6 TIOA pin 78 -
Base TIOA6_2 122 98
Timer
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 TIOA7 2 171 139
Timer
7 TIOB7_0 148 118
TIOB7_1 Base Timer ch 7 TIOB pin 81 -
TIOB7_2 170 138
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
TIOA8_0 2 2
TIOA8_1 Base Timer ch 8 TIOA pin 116 92
Base TIOA8 2 10 -
Timer
8 TIOB8 0 17 14
TIOB8_1 Base Timer ch 8 TIOB pin 117 93
TIOB8_2 11 -
TIOA9_0 3 3
TIOA9_1 Base Timer ch 9 TIOA pin 102 -
Base
Timer TIOA9_2 12 -
9 TIOB9_0 _ _ 18 15
Base Timer ch 9 TIOB pin
TIOBY_1 103 -
TIOA10_0O A\ 4 4
Base Timer ch 10 TIOA pin
Base TIOAL10 1 104 -
Timer
10 TIOB10_0 : _ 19 16
Base Timer ch 10 TIOB pin
TIOB10_1 105 -
TIOA11_0 ] ) 5 5
Base Timer ch 11 @ TIOA pin
TIOA11_1 110 -
Base
Timer TIOB11_0 20 17
1 TIOB11_1 Base Timer ch 11 TiGB pin 111 -
TIOB11 2 24 -
TIOA12_0 6 6
TIOA12_1 Base Timer ch 12 TIOA pin 112 -
Base TIOA12_2 25 -
Timer
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 TIOA13 2 42 -
Timer
13 TIOB13_0 22 19
TIOB13_1 Base Timer ch 13 TIOB pin 125 101
TIOB13_2 43 -
TIOA14_0 ) . 151 121
Base Timer ch 14 TIOA pin
Base TIOA14 1 82 -
Timer
14 TIOB14_0 ) ) 150 120
Base Timer ch 14 TIOB pin
TIOB14_1 83 -
TIOA15_0 ' . 155 125
= Base Timer ch 15 TIOA pin
Base TIOA15 1 58 -
Timer
15 TIOB15_0 . . 154 124
Base timer ch 15 TIOB pin
TIOB15_1 59 -
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Pin Number
Module Pin Name Function LQFP LQFP

_ _ _ _ 176 144
SWCLK Si(re]nal wire debug interface clock input 135 111
SWDIO iﬁtr;)iltvglige 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 [ rpacED4 106 86
TRACEDS5 107 87

TRACEDG6 108 88

TRACED7 109 89

TRACEDS 102 -

TRACED9 ; 103 -

Trace data output pin of HTM

TRACED10 104 -

TRACED11 105 F

TRACED12 110 -

TRACED13 111 -

TRACED14 112 -

TRACED15 113 -
TRSTX J-TAG test reset Input pin 134 110
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
MADOO_0 69 59
MADO1_0 70 60
MADO02_0 71 61
MADO3 0 72 62
MADO4_0 73 63
MADO5_0 74 64
MADO6_0 75 65
MADO7 0 76 66
MADO08_0 77 67
MADOQ9_0 115 91
MAD10_0 116 92
MAD11 O 117 93
MAD12_0 External bus interface address bus 118 94
MAD13_0 119 95
MAD14_0 120 96
MAD15 0 121 97
Extermal MAD16_0 122 98
bus MAD17_0 123 99
MAD18_0 124 100
MAD19 0 40 35
MAD20_0 39 34
MAD21_0 38 €8
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 El:(:&rjrtl%lirk])us interface chip select 49 a1
MCSX5_0 48 40
MCSX6_0 47 39
MCSX7_0 46 38
MCSX8_0 63 53
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
MADATAQ00_0 2 2
MADATAO1_0 3 3
MADATA02_0 4 4
MADATAO3 0 5 5
MADATAO4_0 6 6
MADATAO05_0 7 7
MADATAO6_0O 8 8
MADATAO7_O | External bus interface data bus 9 9
MADATAOS 0 | (address/data muitiplex bus) 13 10
MADATAQ9 0 14 11
MADATAL0 0 15 12
MADATA11_0 16 13
MADATA12_0 17 14
MADATA13 0 18 15
MADATA14 0 19 16
MADATA15 0 20 17
MDQMO_0 External bus interface byte mask signal 21 18
MDQM1_0 output pin 22 19
External External bus interface address laich
bus MALE_O enable output signal for multiplex 1 139
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 &
External bus interface CLE signal to
MNCLE_O control NAND flash output pin 96 80
External bus interface read enable signal
MNREX_0 to control NAND flash % ’8
External bus interface write enable signal
MNWEX_0 to control NAND flash po i)
External bus interface read enable
MOEX_0 signal for SRAM 169 137
External bus interface write enable
MWEX_0 signal for SRAM 170 k38
SDRAM interface
MSDCLK_0 SDRAM clock output pin 65 po
SDRAM interface
MSDCKE_0 SDRAM clock enable pin 64 54
SDRAM interface
MRASX_0 SDRAM row active strobe pin 60 50
SDRAM interface
MCASX_0 SDRAM column active strobe pin 61 51
SDRAM interface
MSDWEX_0 SDRAM write enable pin 62 52
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
INTOO_O 2 2
INTOO0_1 External interrupt request 00 input pin 28 23
INTOO_2
INTO1 O
INTO1_ 1 External interrupt request 01 input pin 31 26
INTO1_2 24 -
INTO2_0 13 10
INTO2_1 External interrupt request 02 input pin 32 27
INTO2_2 9 9
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
External INTO6_1 External interrupt request 06 input pin 80 -
interrupt INTO6_2 59 59
INTO7_0 65 55
INTO7_1 External interrupt request 07 input pin 81 -
INTO7_2 77 67
INTO8_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 -
INT13_0 . . . 152 122
INT13:1 External interrupt request 13 input pin 140 -
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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 i . . 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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Pin Number
Module Pin Name Function LQFP LQFP

176 144

POO 134 110
PO1 135 111
P02 136 112
P03 137 113
- General-purpose 1/0 port 0 138 14
08 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
18 General-purpose |/O port 1 106 26
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 1/O port 2 123 929
P26 122 98
P27 121 97
P28 120 96
P29 119 95
P2A 118 94
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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
GPlo P40 46 38
P41 47 39
P42 48 40
P43 49 41
P44 50 42
P45 51 43
P46 55 47
P47 General-purpose I/O port 4 56 48
P48 60 50
P49 61 51
P4A 62 52
P4B 63 53
P4C 64 54
P4D 65 55
P4E 66 56
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
P50 10 -
P51 11 -
P52 12 -
P50 General-purpose /O port 5 a1 -
P5E 42 -
P5F 43 -
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
P70 67 57
P71 68 58
P72 69 59
P73 70 60
GPIO P74 71 61
P75 General-purpose |/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 4 o0
P83 131 107
P90 139 -
P91 140 -
P92 141 -
93 General-purpose 1/O port 9 142 -
P94 143 -
P95 144 -

Document Number: 001-99445 Rev.*B

Page 40 of 170



—_—
—
—
——————
—
—
——

/

S6E2G3 Series

% CYPRESS
7 Embedded in Tomarrow
Pin Number
Module Pin Name Function LQFP LQFP
176 144
PAO 2 2
PA1 3 3
PA2 4 4
PA3 5 5
PA4 6 6
PA5S 7 7
PAG6 8 8
PA7 9 9
General-purpose I/O port A
PAS 13 10
PA9 14 11
PAA 15 12
PAB 16 13
PAC 17 14
PAD 18 15
PAE 19 16
PAF 20 17
PBO 102 -
PB1 103 -
PB2 104 -
PB3 105 -
GPIO PB4 General-purpose 1/O port B 110 b
PB5 111 =
PB6 112 -
PB7 113 =
PCO 145 115
PC1 146 116
PC2 147 117
PC3 148 1138
PC4 149 119
PC5 150 120
PC6 151 121
PC7 152 122
General-purpose /O port C
PC8 153 123
PC9 154 124
PCA 155 125
PCB 158 128
pPCC 159 129
PCD 160 130
PCE 161 131
PCF 162 132
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Pin Number
Module Pin Name Function LQFP LQFP

176 144
PDO 163 133
PD1 General-purpose I/O port D 164 134
PD2 165 135
PEO 84 68
PE2 General-purpose I/O port E 86 70
PE3 87 71
PFO 58 -

GPIO
PF1 59 -
PF2 78 -
PF3 79 -
General-purpose /O port F

PF4 80 -
PF5 81 -
PF6 82 -
PF7 83 -
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
SINO_0 Multi-function serial interface ch 0 input 127 103
SINO_1 pin 116 92
SOTO0_0 Mutlti-function serial interface ch 0 output
(SDAQ_0) pin 126 102
Multi- This pin operates as SOTO when it is
Function SOT0 1 used in a UART/CSIOJ/LIN (operation 115 91
Serial (SDAQ_1) modes 0 to 3) and as SDAQ when it is
ega used in an I°C (operation mode 4).
Multi-function serial interface ch 0 clock
pCKO_0 /0 pin 125 101
(SCLO_0) This pin operates as SCKO when it is
used in a CSIO (operation mode 2) and
SCKU_1 as SCLO when itis used in an 1°C 114 90
(SCLO_1) (operation imode 4)
SIN1 0 Multi-function serial interface ch 1 input 60 50
(MI2SDI1_0) pin.
SIN1_1 SIN1 pln operates as MI2SDI1 when used a1
(MI2SDI1_1) as an I°S pin (operation mode 2). )
SOT1_0 Multi-funiction serial interface ch 1 output
(SDA1_0) pin 61 51
(MI2SDO1_0) This pin operates as SOT1 when it is used in a
UART/CSIO/LIN (operation modes 0 to 3) and
SOT1L 1 as SDA1 when it is used in an I°C (operation
(SDA1_1) mode 4). 42 -
Multi- (MI2SDO1_1) SOT1 pin operates as MI2SDO1 when used as
Function an IS pin (operation mode 2).
Serial SCK1_0 Multi-function serial interface ch 1 clock
1 (SCL1_0) I/O pin 62 52
(MI2SCK1 _0) This pin operates as SCK1 when it is
used in a CSIO (operatlon mode 2) and
SCK1 1 as SCL1 when it is used in an I°C
(SCL1 1) (operation mode 4). 43 -
(MI2SCK1_1) SCK1 pin operates as MI2SCK1 when
used as an IS pin (operation mode 2).
MI2SWS1_0 ) . 63 53
1°S word select (WS) output pin
MI2SWS1_1 24 -
MI2SMCK1_0 ) ) 64 54
I°S master clock 1/0 pin
MI2SMCK1_1 25 -
SIN2_0 Multi-function serial interface ch 2 input 106 86
SIN2_1 pin 38 33
SOT2_0 Multi-function serial interface ch 2 output 107 87
(SDA2_0) pin
Multi- This pin operates as SOT2 when it is
Function SOT2_1 used in a UART/CSIO/LIN (operation 39 34
Serial (SDA2_1) modes 0 to 3) and as SDA2 when it is
2 used in an 1°C (operation mode 4).
SCK2_0 Multi-function serial interface ch 2 clock 108 88
(SCL2_0) I/O pin
This pin operates as SCK2 when it is
SCK2_1 used in a CSIO (operatlon mode 2) and 40 35
(SCL2_1) as SCL2 when it is used in an 1°C
(operation mode 4).
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
SIN3_0 Multi-function serial interface ch 3 input 20 17
SIN3_1 pin 81 -
SOT3_0 Mutlti-function serial interface ch 3 output 19 16
(SDA3_0) pin
Multi- This pin operates as SOT3 when it is
Function SOT3 1 used in a UART/CSIO/LIN (operation 82
Serial (SDA3_1) modes 0 to 3) and as SDA3 when it is i
ega used in an I°C (operation mode 4).
SCK3_0 Multi-function serial interface ch 3 clock 18 15
(SCL3_0) i/O pin
This pin operates as SCK3 when it is
SCK3_1 used in a CSIO (operation modes 2) and 83
(SCL3_1) as SCL3 when itis used in an I°C -
(operation mode 4).
SIN4_0 Multi-function serial interface ch 4 input 172 140
SIN4_1 [ 161 131
SOT4_0 Multi-function serial interface ch 4 output
(SDA4_0) pin 1 139
This pin operates as SOT4 when itis
SOT4_1 used in a UART/CSIO/LIN (operation 160 130
(SDA4_1) modes 0 to 3) and as SDA4 when it is
Multi- used in an I°C (operation mode 4).
. SCK4_0 Multi-function serial interface ch 4 clock
Fanction (SCL4 0) | VO pin 170 138
4 This pin operates as SCK4 when it is
SCK4_1 used in a CSIO (operation mode 2) and 166 136
(SCL4_1) as SCL4 when it is used in an 1°C
(operation mode 4).
CTS4.0 Multi-function serial interface ch 4 CTS 168 i}
CTs4_1 input pin 165 135
RTS4_0 Multi-function serial interface ch 4 RTS 169 137
RTS4_1 output pin 162 132
SIN5_0 Multi-function serial interface ch 5 input 121 97
SIN5_1 pin 140 -
SOT5_0 Multi-function serial interface ch 5 output 120 o6
(SDA5_0) pin
This pin operates as SOT5 when it is
SOT5_1 used in a UART/CSIO/LIN (operation 141
(SDA5_1) modes 0 to 3) and as SDAS when it s i
Multi used in an I°C (operation mode 4).
- SCK5_0 Multi-function serial interface ch 5 clock
Fncion (SCL5 0) | /O pin 119 95
5 This pin operates as SCK5 when it is
SCK5_1 used in a CSIO (operatlon mode 2) 142
(SCL5_1) and as SCL5 when it is used in an I°C i
(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 17 93
RTS5_1 output pin 144 -
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
SIN6_0 Multi-function serial interface ch 6 input 73 63
SIN6_1 pin 100 84
SOT6_0 Multi-function serial interface ch 6 output 74 64
(SDA6_0) pin
This pin operates as SOT6 when it is
SOT6 1 used in a UART/CSIOJ/LIN (operation 101 85
(SDAG_1) modes 0 to 3) and as SDA6 when it is
used in an I°C (operation mode 4).
SCK6_0 Multi-function serial interface ch 6 clock 75 65
Multi- (SCL6_0) pe pig -
. This pin operates as SCK6 when it is
Func_tlon SCK6 1 used in a CSIO (operation mode 2) and
Senal (SCL6_1) as SCL6 when it is used in an I°C 102 -
6 (operation mode 4).
SCS60_0 Multi-function serial interface ch 6 chip 76 66
SCS60 1 select O input/output pin 103 -
SCS61 O Multi-function serial interface ch 6 chip 77 67
SCS61 1 selectl input/output pin 104 -
SCS62_0 Multi-function serial interface ch 6 chip 78 -
SCS62_1 select? input/output pin 105 -
SCS63 0 Multi-function serial interface ch 6 chip 79 -
SCS63_1 select3 input/cutput pin 110 -
SIN7 0 Multi-function serial interface ch 7 input 13 10
SIN7 1 pin 46 38
SOT7_0 Multi-function serial interface ch 7 output 14 1
(SDA7_0) pin
This pin operates as SOT7 when it is
SOT7_1 used in a UART/CSIOJ/LIN (cperation 47 39
(SDA7_1) modes 0 to 3) and as SDA7 when it is
used in an I°C (operation mode 4).
SCK7_0 Multi- functl_on serial interface ch 7 15 12
Multi- (SCL7_0) clock I/0 pin p
Function This pin operates as SCK7 when it is
h SCK7_1 used in a CSIO (operatlon mode 2) and
Serial (SCL7_1) as SCL7 when it is used in an 1°C 48 i
7 (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 Multi-function serial interface ch 8 input 70 60
SINg 1 pin 111 -
SOT8_0 Multi-function serial interface ch 8 output 71 61
(SDA8_0) pin
) This pin operates as SOT8 when it is
Multi- SoT8 1 used in a UART/CSIO/LIN (operation
Function (SDA8_1) modes 0 to 3) and as SDA8 when it is 12 i
Serial used in an I°C (operation mode 4).
8 SCK8_0 Multi-function serial interface ch 8 clock
- ; 72 62
(SCL8 0) I/O pin
This pin operates as SCK8 when it is
SCK8_1 used in a CSIO (operation mode 2) and
(SCL8 1) as SCL8 when it is used in an 1°C 13 -
(operation mode 4).

Document Number: 001-99445 Rev.*B Page 45 of 170



W

—_—
—
—
e —
—
—
——

___=-‘ CYPRESS S6E2G3 Series
Embedded in Tomarrow
Pin Number
Module Pin Name Function LQFP LQFP
176 144
SIN9_0 Multi-function serial interface ch 9 input 68 58
SIN9_1 pin 97 81
SOT9 0 Multi-function serial interface ch 9 output 67 57
(SDA9_0) pin
) This pin operates as SOT9 when it is
Multi- SOT9 1 used in a UART/CSIO/LIN (operation 98 82
Function (SDA9_1) modes 0 to 3) and as SDAQ when it is
Serial used in an 1°C (operation mode 4).
9 SCK9_0 Multi-function serial interface ch 9 clock 66 56
(SCL9_0) I/O pin
This pin operates as SCK9 when it is
SCK9 1 used in a CSIO (operation mode 2) and 99 83
(SCL9 1) as SCL9 when it is used in an I°C
(operation mode 4).
DTTIOX O Input signal controlling waveform 34 29
generator outputs RTOO00 to RTOO05 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
= 16-bit input capture input pin of
ICO1_1 . : : 10 -
1C02 0 Multi-Function Timer 0. 31 26
— ICxx describes channel number.
1C02_1 11 -
IC03_0 28 23
IC03_1 12 -
RTO00_0 Waveform generator outpuit pin of
— 35 30
(PPG00_0) Multi-Function Timer 0.
This pin operates as PPGO0 when it is
RTOO00_1 .
(PPGO00_1) used in PPGO output modes. 2 2
RTOO01_0 Waveform generator output pin of
. — 36 L
Multi- (PPG00_0) Multi-Function Timer 0.
Function RTOO1 1 This pin operates as PPGO00 when it is
Timer O (PPGOO_l) used in PPGO output modes. 3 3
RTO02_0 Waveform generator output pin of
— 37 52
(PPG02_0) Multi-Function Timer 0.
This pin operates as PPG02 when it is
RTO02_1 X
(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 c c
(PPG02_1) used in PPGO output modes.
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 6 5
(PPGO4_1) used in PPGO output modes.
RTOO05_0 ;
— Waveform generator output pin of 40 35
(PPG04_0) Multi-Function Timer 0.
RTOO05_1 This pin operates as PPG04 when it is ; ;
(PPGO4_1) used in PPGO output modes.
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
DTTILX O Input signal controlling waveform 60 50
— generator outputs RTO10 to RTO15 of
DTTIIX_1 Multi-Function Timer 1. 78 -
FRCK1_0 16-bit free-run timer ch 1 external 65 55
FRCK1 1 clock input pin 79 -
IC10_0 61 51
IC10_1 80 -
IC11_0 62 52
c11 1 16-bit input capture input pin of 81 -
= Multi-Function Timer 1.
IC12_ 0 |Cxx describes channel number. 63 53
IC12_1 82 -
IC13 0 64 54
IC13_1 83 -
RTO10_0 - i
— Waveform generator output pin of 46 38
(PPG10_0) Multi-Function Timer 1.
RTO10 1 This pin operates as PPGL10 when it is
(PPG10_1) used in PPG1 output modes. 139 -
Multi- RTO11 0
Function — Waveform generator output pin of 47 39
Timer 1 (PPG10_0) Multi-Function Timer 1.
RTO11 1 This pin operaies 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 }
(E-Fl;gii_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. i
AINO_O 46 38
AINO_1 QPRC ch 0 AIN input pin 75 65
Quadratur AINO_2 103 -
e BINO_O 47 39
Position/ BINO_1 QPRC ch 0 BIN input pin 76 66
Revolution BINO_2 104 -
Counter ZINO_O 48 40
0
ZINO_1 QPRC ch 0 ZIN input pin 77 67
ZINO_2 105 -
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
AIN1_0 35 30
AIN1 1 QPRC ch 1 AIN input pin 14 11
Quadratur AINL_2 111 -
e BIN1 O 36 31
Position/ . .
Revolution BIN1 1 QPRC ch 1 BIN input pin 15 12
Counter BIN1_2 112 -
1 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
UbDMO 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
UbDM1 USB ch 1 function/host D — pin 130 106
USB1 UDP1 USB ch 1 function/host D + pin 131 107
UHCONX1 USB ch 1 externali pull-up control pin 125 101
WKUPO Eiﬁeg)o standby mode return signal input 128 104
Low power WKUP1 Deep standby mode return signal input 13 10
consump- pin 1
tion WKUP2 Deep standby mode return signal input 66 56
mode pin 2
WKUP3 [[))i(re]e:f standby mode return signal input 172 140
ICO_VCC_0 ) 6 6
Smartcard ch O power enable output pin
ICO_VCC_1 140 -
ICO_VPEN_0O ) _ 5 5
Smartcard ch 0 programming output pin
ICO_VPEN_1 141 -
ICO_RST_O ) 4 4
Smartcard ch 0 reset output pin
Smartcard ICO_RST_1 142 -
0 ICO_CIN_O _ o , 2 2
Smartcard ch 0 insert detection input pin
ICO_CIN_1 144 -
ICO_CLK_O Smartcard ch 0 serial interface clock 7 7
ICO_CLK_1 output pin 139 -
ICO_DATA_O Smartcard ch 0 serial interface data 1/0 3 3
ICO_DATA 1 pin 143 -
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
IC1_VCC_0 ) 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
Smartcard IC1I_RST_1 81 .
1 IC1_CIN_O _ o ) 99 83
Smartcard ch 1 insert detection input pin
IC1_CIN_1 83 -
ICI_CLK O Smartcard ch 1 serial interface clock 94 78
IC1_CLK 1 output pin 78 -
IC1_DATA O | smartcard ch 1 serial interface data I/0 98 82
IC1_DATA_1 Ml 82 -
External reset Input pin
Reset INITX Areset is valid when INITX = L. 57 49
Mode 1 pin
MD1 During serial programming to flash 84 68
memary, MD1 = L must be input.
Mode Mode 0 pin
During normal operation, MDO = L must
MDO be input. During serial programming to 85 69
flash memory, MDO = H must be input.
1 1
29 24
45 37
VCC Power supply pin 54 46
Power 89 73
133 109
156 126
USBVCCO 173 141
3.3V power supply port for USB 1/O
USBVCC1 129 105
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) /O pin 87 71
Clock X0A Sub clock (oscillation) input pin 55 a7
X1A Sub clock (oscillation) 1/0 pin 56 48
CROUT_O Built-in high-speed CR-oscillation clock 127 103
CROUT _1 output port 152 122
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Pin Number
Module Pin Name Function LQFP LQFP
176 144
A/D converter and D/A converter
AVCC 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 " . GND pin 9L IS
C pin C Power supply stabilization capacity pin 52 44

Notes:

—  While this device caonitains a Test Access Port (TAP) based on the IEEE 1149.1-2001 J-TAG standard, it is not fully compliant to
all requirements of that standard. This device may contain a 32-bit device ID that is the same as the 32-bit device ID in other
devices with different functionality. The TAP pins may also be configurable for purposes other than access to the TAP
controller.
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5. 1/0 Circuit Type

Type Circuit Remarks
A

¢

P-ch }7 P-ch %Digital output

N-ch ’— Digital output

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

Puil-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:

/l
approximately 50 kQ
Standby mode control | . |~ 4 mA 1o.=4mA
R
P-ch }» P-ch }ﬁ Digital output
X0
N-ch }ﬁ

Digital output

Pull-up resistor control

. + CMOS level hysteresis input
Pull-up resistor + Pull-up resistor:

{DO {>G Digital input

approximately 50 kQ
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P-ch I I— Digital output

R

N-ch If Digital output

Pull-up resistor control

‘ Digital input

Standby mode control

H[]Y

Analog input

Input control

Type Circuit Remarks
C
[T>0— >0 Digital input
+ Open drain output
N-ch I Digital output + CMOS level hysteresis input
E
o + CMOS level output
gl 4 Digital output - CMOS level hysteresis input
+ Pull-up resistor control
° ® + Standby mode control
+ Pull-up resistor:
o approximately 50 kQ
N-ch }— Digital output © lon= -4 MA, lo, = 4 MA
R - When this pin is used as an I°C
pin, the digital output P-ch
. transistor is always off.
Pull-up resistor control
% 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

s lop=-4 mMA, lg. = 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
G
P-ch ’» Ii Digital output - CMOS level output
+ CMOS level hysteresis input
+ Pull-up resistor control
* y + Standby mode control
+ Pull-up resistor:
N-ch ]— Digital output approximately 50 kQ
R * lop=-12 MA, lo.= 12 mA
- When this pin is used as an I°C
pin, the digital output P-ch
. transistor is always off.
Pull-up resistor
control
/i Digital input
Standby mode
control
H

2

>

—C

UDP/Pxx

2

o—

Differential

UDM/Pxx

D—

D

GPIO Digital output

| GPIO Digital input/output direction

GPIO Digital input
GPIO Digital input circuit control
UDP output

USB Full-speed/Low-speed control
UDP input

Differential input

USB/GPIO select
UDM input

UDM output

| USB Digital input/output direction

GPIO Digital output

GPIO Digital input/output direction
GPIO Digital input

GPIO Digital input circuit control

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

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

When the GPIO is selected:

+ CMOS level output

+ CMOS level hysteresis input
+ Standby mode control

+ lop=-20.5 mA, lo.=18.5 mA
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Type Circuit Remarks

+ CMOS level output

+ CMOS level hysteresis input

+ 5V tolerant

P-ch ’» p_CEI Ii Digital output - Pull-up resistor control

+ Standby mode control

+ Pull-up resistor:
approximately 50 kQ

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

N_E ’7 Digital output +Available to control of PZR
R registers (pseudo-open drain
control)
/77

For PZR registers, refer to GPIO
. in the FM4 Family Peripheral
Pullfup resistor Manual Main Part
control

% Digital input (MN709-00001).

L—— —Standby mode control

A {bo {>0 Vode input CMOS level hysteresis input

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

° + TTL level hysteresis input

+ Pull-up resistor control

. + Standby mode control

N-ch }f Digital output + Pull-up resistor:
approximately 50 kQ

* lon=-4 mA, lor=4 mA

Pull-up resistor control

% Digital input

Standby mode control
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| Pull-up resistor
| control

P-ch }— Digital output

N-ch N-ch Digital output
Fast mode
control

' Digital input

Standby mode
control

R

Type Circuit Remarks
L
—o—
P-ch ’» P-CEI Ii Digital output + CMOS level output
+ CMOS level hysteresis input
+ Pull-up resistor control
- -+ Standby mode control
+ Pull-up resistor:
N-ch Digital output approximately 50 kQ
* loy=-8mMA, lor =8 mA
- When this pin is used as an I°C
pin, the digital output P-ch
Pull-up resistor transistor is always off.
R ——  ——control
A\~ % Digital input
Standby mode
control
N

+ CMOS level output

+ CMOS level hysteresis input
+ 5V tolerant

+ Pull-up resistor control

+ Standby mode control

+ Pull-up resistor:

approximately 50 kO

* lon=-4mA, lo.=4 mA (GPIO)
* lo= 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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Type

Circuit

Remarks

P-ch |

I
0

v/

Pull-up resistor
control

Digital output

Digital output

Digital input

+ CMOS level output

+ CMOS level hysteresis input
+ 5V tolerant

+ Pull-up resistor control

+ Pull-up resistor:

approximately 50 kQ

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

X0A

P-ch li

Pull-up resistor
control
Digital output

N-ch li Digital output

M-

.

Digital input

Standby mode
control

0SsC

+ CMOS level output

- CMOS level hysteresis input
- Pull-up resistor control

« Pull-up resistor:

approximately 50 kO

* lon=-4mA, lo = 4 mA
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N-ch }f Digital output

' - Digital input

Standby mode
control

Analog output

Type Circuit Remarks
Q
p-ch | Pull-up resistor
| control
X1A P-ch }7 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.
L . > Digital input + CMOS level hysteresis input
+ Pull-up resistor control
Standby mode + Pull-up resistor:
j Coggol approximately 50 kQ
q b —
o c lop=-4mA, lo,.=4 mA
RX
— o NWN——
Standby mode
control
.-% Clock input
R
p-ch | Pull-up resistor

+ CMOS level output

+ CMOS level hysteresis input

+ Analog output

+ Puli-up resistor control

+ Standby mode contral

+ Pull-up resistor:
approximately 50 kQ

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

* oy =-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 I/O functions.

1. Preventing Over-Voltage and Over-Current Conditions

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

2. Protection of Output Pins

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

3. Handling of Unused Input Pins

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

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 abnormail 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 ciher 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 eiither 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.

Document Number: 001-99445 Rev.*B Page 59 of 170



==7# CYPRESS S6E2G3 Series

Embedded in Tomarrow

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.

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

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.

hw

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.

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.

Corrosive gases, dust, or ol

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

w

Most devices are not designed for environiments 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 approximaiely 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,
XO0A/X1A pins, the crystal oscillator (or ceramic oscillator), and the bypass capacitor to ground are located as close to the device as
possible.

It is strongly recommended that the PC board artwork be designed such that the X0/X1 and X0A/X1A pins are surrounded by
ground plane, as this is expected to produce stable operation.

Evaluate 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:

M 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 /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 XOA. X1A (P47) can be used as a general-purpose |/O port.

® Example of Using an External Clock
Device

{>O XO(XO0A)
Set as external clock

input
@ Canbeusedas | X1(PE3), X1A (P47)

general-purpose
I/0O ports. —

e

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.

CPin

Devices in this series contain a regulator. Be sure tc 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 yF would be recommended for this series.

Device .

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.
Turning on: 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 suie to evaluate the electric characteristics.

Pull-Up Function of 5V Tolerant 1/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

S6E2G36H/J, S6E2G38H/J
TRSTX,TCK, ( )
TDLTMS = SWJ-DP | ETM/HTM* R SRAMO
TDO€ 7| 64/128 Kbytes
TRACEDX, o TPIU/ETB* ROM
TRACECLK € Table SRAML
Cc e > 32 Kbytes
MHz(Ma
| J  srRAam2
FPU [ MPU | NVIC , [~ e . 7| 32 Kbytes
Sys H - H
s § —> MainFlash I/F |
- o H Trace Buffer MainFlash
Dual-Timer ] < (16 Kbytes) i€ > 1 Mbytes/
- H Y 7|
8 x ¢ Security H 512 Kbytes
Watchdog Timer o [ >
(Software) et E =3 N i USBVCCO
) > USB20 | phy
Clock Reset ] I (Host/ - UDPO,UDMO
Generator <= < Device) > UHCONX0
INITX a8 g
= % B USB2.0 PHY |— usBvcC1
:L (Host/ > ubP1,UDM1
2 Device) > UHCONX1
CsV
3 DMAC
CLK 4 8ch.
DSTC
. J
POX,
GPIO P1x,
Source Clock
S - PIN-Function-Ctrl (€=
X0 " 4 Main ‘ PLL CR o Nl
X1€ { Osc 100 kHz § 2 Q) MODE-Ctrl MDO,
CR 28 MD1
4 MHz Iaol
X0A Sub <
X1A € Osc
CROUT €
> MADx
AvCC, p
:\\l,:'? 12-bit A/D Converter External Bus I/F MADATAX
N N ) MCSXx,MDQMx,
AVRL Unit 0 MOEX,MWEX,
ANXx Unit 1 R
— USB Clock Ctrl PLL Power-on
ADTGx Unit 2 Reset
T - LVD Ctrl LVD
TIOAX € > Base Timer
itor Regulatol S
16-bit 32ch./ — IRQ-Monitor 9 ! ?C
TIOBX > 32-bit 16ch. ~
g CRC Accelerator
8 ¥
S @ Watch Counter
BIN > e —) x =
ZINx > ' 2 2 Deep Standby Ctrl €= WKUPX
o s
- o <
.......................................... a ~ Peripheral Clock Gating
f(. m Low-speed CR Prescaler
AJD Activation Compare o %
[=2)
beh. b o External Interrupt |, INTx
16-bit Input Capture o N
1COx > fch p 2 3 K—> Coptroller ¢ NMIX
: o @ 32-pin + NMI
|  16-bit Free-run Timer < m
FRCKO 7l 3ch. > % % Multi-function Serial I/F S SCKx
16-bit Output Compare < 0 . 10ch. N R SINx
ach. E K——> (with FIFOhc};.l. ch.4to " P SOTx
cn. CTSx
DTTIOX > <
’ Waveform Generator HW flow control(ch.4,5) > RTSx
RTOOX € 3ch.
. . 12S Clock Generator P MI2SCKx
16-bit PPG 1ch. > MI2SWSx
Multi-function Timer x 2 2ch N :g}gm‘&
X > 1Cx
ICx_VCCx
ICx_VPENX
RTCCO, - -
susouT € Real-Time clock ICx_RSTx
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9. Memory Size

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

10.Memory Map
Memory Map (1)

OXFFFF_FFFF
Resened
0xE010_0000
Cortex-M4 Private
0XE000_0000 Peripherals
Reg. Area
0xD000_0000
External Device
Area
0x6000_0000
Resenved
0x4400_0000
32 Mbytes
0x4200_0000 Bit band alias
Peripherals
0x4000_0000
Resenved
0x2400_0000
32 Mbytes
_ 0x2200_0000 Bit band alias
DualFlash
0x200F_0000
Resened
0x2004_8000
See "Memory May —
Y P 0x2004_0000 SRAM2
(2) and (3)" for 0x2003_8000 SRAM1
memory size 0x2000_0000 Resenved
y O0x1FFF_0000 SRAMO
details 0x0050_0000 Resened
0x0040_0000 Security/CR Trim
MainFlash
_ 0x0000_0000

" OX41FF_FFFF

0x4007_0000
0x4006_F000
0x4006_E000
0x4006_C000

0x4006_7000
0x4006_6000
0x4006_4000

Peripherals Area

Resened

GPIO

Resened

Resened

Resened

Resened

0x4006_3000

Resened

0x4006_2000

Resened

0x4006_1000
0x4006_0000
0x4005_0000
0x4004_0000
0x4003_FO00

DSTC

DMAC

USB ch.1

USB ch.0

EXT-bus I/F

0x4003_E000

Resened

0x4003_CB0OO

Resened

0x4003_CAOO

12S Clock Generator

0x4003_C900

Smartcard I/F

0x4003_C800

Resened

0x4003_C100

Peripheral Clock Gating

0x4003_CO000

Low Speed CR Prescaler

0x4003_B000

RTC/Port Ctrl

0x4003_A000

Watch Counter

0x4003_9000

CRC

0x4003_8000

MFS

0x4003_7000

Resened

0x4003_6000

USB Clock ctrl

0x4003_5000

LVD/DS mode

0x4003_4000
0x4003_3000
0x4003_2000

Resened

0x4003_1000

Int-Req.Read

0x4003_0000

EXTI

0x4002_F000

Resened

0x4002_E000

CR Trim

0x4002_8000

Reserved

0x4002_7000

AIDC

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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Memory Map (2)

S6E2G38H/J

0x2020_0000

0x2004_8000

Reserved

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Resenead

O0x1FFE_0000

0x0040_8000
0x0040_6000
0x0040_4000
0x0040_2000
0x0040_0000

0x0010_0000

0x0000_0000

SRAMO
128 Kbytes

Resernved

SA3 (8KB)

General purpose

saMhay g
yse|qure

CR trimming

Security

Resernved

SA16-23 (64KBx8)

SA9-15 (64KBX7)

SA8(#0) (32KB)

SAA4-7(#0) (BKBx4)

salAgiN T
yse|4qurei

S6E2G36H/J

0x2020_0000

0x2004_8000

Resened

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Ox1FFF_0000

0x0040_8000
0x0040 6000
0x0040_4000
0x0040_2000
0x0040_0000

0x0008_0000

0x0000_0000

Resened

SRAMO
64 Kbytes

Reserved

SA3 (8KB)

General purpose

1

sa1hg) 8

ysejure |

CR trimming

Security

Resened

SA9-15 (64KBX7)

SA8(#0) (32KB)

SA4-7(#0) (8KBx4)

sa1AgM ZTS

yse|qurey

* See S6E2GM/GK/GH/G3/G2 Series Flash Programming Manual to confirm the detail of flash Memory.
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Memory Map (3)

S6E2G38H/J
S6E2G36H/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_OFFF 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 AREN Base timer
0x4002_6000 0x4002_oFFF Quadrature position/revolution counter
0x4002_7000 0x4002_7FFF AJD converter
0x4002_8000 0x4002_DFFF Reserved
0x4002_EO000 0x4002_EFFF Internal CR trimming
0x4002_F000 0x4002_FFFF Reserved
0x4003_0000 0x4003_OFFF External interrupt controlier
0x4003_1000 0x4003_1FFF Interrupt request batch-read function
0x4003_2000 0x4003_4FFF Reserved
0x4003_5000 0x4003_57FF Low voltage detector
0x4003_5800 0x4003_5FFF Deep standby mode Controller
0x4003_6000 0x4003_6FFF USB clock generator
0x4003_7000 0x4003_7FFF Reserved
0x4003_8000 0x4003_8FFF Multi-function serial interface
0x4003_9000 0x4003 9FFF 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 CAO00 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 Reserved
0x4006_3000 0x4006_3FFF AHB Reserved
0x4006 4000 0x4006 5FFF Reserved
0x4006_6000 0x4006_6FFF Reserved
0x4006_7000 0x4006_DFFF Reserved
0x4006_EO000 0x4006_EFFF Reserved
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.

BSPL=0

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

ESPL=1

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

Hnput 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.
WHi-Z

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

M Setting prohibition
Prohibition of a setting by specification limitation
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List of Pin Behavior by Mode State

Power-On
o Rel_soe\’lz_or INITX |Ef$’r'r?§| Run mode Timer mode, Deep Standby RTC Ret%?efrom
S Voltage Input Reset | ©OF Sleep RTC mode, or mode or Deep Standby Stand%y
l_
" _ Detection State State mode State Stop mode State Stop mode State mode State
5 | Function State
g| Group —p B Power
n OWEr | power Supply ower Power Supply Power Supply owe
c Supply Stable Supply Stable Stable Supply
7 Unstable Stable Stable
- INITX=0]INITX=1] INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
GPIO
GPIO | Setting | seung | seung | ST | ARSI C N eq | Sntemal | linputted | _GP'O
selected | disabled | disabled | disabled | P P . : P selected
state state at0 input fixed at0
ato
A Main crystal
oscillator
Igstuetrﬁlz;/ Input Input Input Input Input Input Input Input Input
) enabled | enabled | enabled | enabled enabled enabled enabled enabled Enabled
main clock
input
selected
GPIO
. ) . Maintain Maintain | Hi-Z/interna | selected, | Hi-Z/interna
GPIO S_ettlng Setting | Seting previous previous | linputfixed | internal || input fixed GPIO
selected | disabled | disabled | disabled . ) selected
state state ato0 input fixed at0
at0
mi\)i(;e(r:?cilk Settin Setting | Settin Maintain Maintain | Hi-Z/interna | Maintain | Hi-Z/interna Maintain
. ; g | setting | Setling previous previous | linputfixed | previous | Iinput fixed previous
input disabled | disabled | disabled
B state state ato 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 0
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 bin input Input Input Input Input Input Input Input Input
putp enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
D Mode Input Input Input Input Input Input Input Input Input
input pin | enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
Mode Input Input Input Input Input Input Input Input Input
input pin | enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
E GPIO Setting | Setting | Setting Maintain Maintain Hi-Z/ GPIO Hi-Z/ GPIO
: - - previous previous input input
selected disabled | disabled | disabled selected selected
state state enabled enabled
NMIX Setting | Setting | Setting Mrzl\?igal:g Mrzl\?i:i;g
selected | disabled |disabled | disabled P P
state Hi-z/ state
Resource Maintain Maintain WKUP WKUP
F | other than ) ) previous previous Hi-z/ input nout
above . Hi-z/ | Hi-Z] state state internal | enabled P GPIO
Hi-Z input input . ! enabled
selected enabled | enabled input fixed selected
GPIO at0
selected
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Power-On
o R?_Sof:,_or INITX Iﬁfgrlr(l:gl Run mode Timer mode, Deep Standby RTC Ret%?efrom
S Voltage Input Reset | ©Of Sleep RTC mode, or mode or Deep Standby Stand%
= Detect?on State State mode State Stop mode State Stop mode State mode Stgte
21 Function State
g | Group Power Power Power
n | Power Supply S f Power Supply Power Supply S |
c Supply Stable upply Stable Stable upply
T Unstable Stable Stable
- INITX=0|INITX=1] INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
ITAG Pull-up/ | Pull-up/ Maintain Maintain Maintain Maintain
selected Hi-Z input input previous previous previous previous
enabled | enabled B . — State state state state
Maintain Maintain
© e | e | M| gocen | W2
GPIO Setling | Setting | Setting internal internal’ internal GPIO
selected | disabled | disabied | disabled input fixed | . ! input fixed selected
input fixed
at0 at0
ato
ITAG Pull-up/ | Puli-up/ Maintain Maintain Maintain Maintain
selected Hi-Z input input previous previous previous previous
enabled | enabled state state State State
Maintain Malntain
R r ) .
H othor than previous | previous GPIO
above | Setting | seting | sewng | S | s@e [H-Zinenal selected, Hi-Zlnena| - gpq
selected | disabled | disabled | disabled P . ! P selected
GPIO at 0 input fixed ato0
selected ato
Resource o Ny ) GPRIO L
selected Hi-z/ Hi-z/ Maintain Maintain | Hi-Z/Interna | selected, | Hi-Z/interna GPIO
| Hi-zZ input input previous previous | linputfixed | internal | linput fixed selected
GPIO enabled | enabled state state at0 input fixed at0
selected at0
Analog
output 2 *3
selected
External o
interrupt G GPIO
enable - - Maintain previous | selected, |Hi-Zfinterna
J | selected . Hi-z/ | HiZ) previous State internal | linput fixed SPI0
Hi-Z input input Maintain . ) selected
Resource enabled | enabled state _ input fixed a0
other than previous - at0
above state Hi-Z/interna
selected I input fixed
GPIO ato
selected
External Maintain
interrupt Setting | Setting | Setting revious
enable | disabled |disabled | disabled P
selected — _— state GPIO R
Maintain Maintain selected, | Hi-Z/interna
Resource . . : - : GPIO
K previous previous internal | | input fixed
other than ) ) A . ! selected
above _ Hi-z/ Hi-z/ state state H_|-Z/|nt(_erna input fixed at0
selected Hi-Z input input | input fixed at0
GPIO enabled | enabled at0
selected
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Power-On
o R?_Sof:,_or INITX Iﬁfgrlr(l:gl Run mode Timer mode, Deep Standby RTC Ret%?efrom
l_& Voltage Input |"pocet | OF Sleep RTC mode, or mode or Deep Standby Stand%y
" _ Detection State State mode State Stop mode State Stop mode State mode State
5 | Function State
© Group
n Power Power Supply Power Power Supply Power Supply Power
c Supply Stable Supply Stable Stable Supply
T Unstable Stable Stable
- INITX=0|INITX=1] INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
HI-ZI fagi-Z/ S HZ Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
'”.te”‘a' ' internal internal internal internal internal internal input
Analog ﬁ;nep dUt " ﬁ;nep dUt ‘ input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z p a p a at o/ at o/ at 0/ at o/ at 0/ at o/
selected ana @R analog analog analog analog analog analog
iApnt gt input input input input input input
L enabled | enabled enabled enabled enabled enabled enabled enabled
Resource GPIO
other than B . S .
. : . Maintain Maintain | Hi-Z/interna | selected, | Hi-Z/interna
above Setting | SeHings”Setifig previous previous | | input fixed | internal | Iinput fixed GPIO
selected | disabled | disabled | disabled . ! selected
state state at0 input fixed at0
GPIO at 0
selected
ezl | W iz Hi-Z/ Hi-z/ Hi-z/ Hi-Z/ Hi-z/
'n.temf 'n.temf internal internal internal internal internal internal input
Analog 'fT‘P“d 'fT‘P“d input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z :t‘% ; :t‘% ; at 0/ at of at 0/ at 0/ at 0/ at 0/
selected analo analo analog analog analog analog analog analog
mputg mputg input input input input input input
enabled | enabled enabled enabled enabled enabled enabled enabled
M External Maintain
interrupt :
enable previous
selected state GPIO
Resource | Settin Setting | Settin Maintain Maintain selected, |Hi-Z/interna GPIO
; g | setting | Setling previous previous internal | | input fixed
other than | disabled | disabled | disabled - . fixed selected
above state state H.|-Z/|nt(_erna input fixe at0
selected i mp;ttgxed ato
GPIO
selected
izl O Hi-2/ | oHz Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
|n_ternta |n_ternta internal internal internal internal internal internal input
Analog 'f?XF;U d 'f?XF;U d input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z atof 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
N Trace Trace
selected output GPIO
Resource . N S
above | disabled |disabled | disabled | P P -z/interna | Interr P selected
state state | input fixed | input fixed at0
selected at0 ato
GPIO
selected
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Power-On )
o R?_Sof:,_or INITX Iﬁfgrlr(l:gl Run mode Timer mode, Deep Standby RTC Ret%?efrom
l_& Voltage Input |"pocet | OF Sleep RTC mode, or mode or Deep Standby Stand%y
" _ Detection State State mode State Stop mode State Stop mode State mode State
5 | Function State
g | Group Power Power Power
i supply | POUETRIPPY | Supply Al P Stabie Supply
T Unstable Stable Stable
- INITX=0|INITX=1] INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
el L iz Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-Z/
'”.temta '”_temta internal internal internal internal internal | internal input
Analog 'fhplij 'ff‘p“d input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z ;t(%/ ;t(%/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analo analo analog analog analog analog analog analog
mputg mputg input input input input input input
cnabled | enableg | €Nabled enabled enabled enabled enabled enabled
Trace Trace
selected output
(0]
External Maintain
'r:ﬁ;wst previous GPIO
selected Setting | Setting | Seting M'am_tam Ma|qta|n state ;elected, H.|-Z/|nt§rna GPIO
. - : previous previous internal | | input fixed
Resource | disabled | disabled | disabled State State input fixed ato selected
ot;lle;gflt;an Hi-Z/interna ato0
selected | mp;tt (f)lxed
GPIO
selected
izl il Hi-2/ | Hiz Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
|n_ternta |n_ternta internal internal internal internal internal internal input
Analog f.m%u ‘ f.m%u ‘ input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z 'X% ¥ a 'X% ¥ a at o/ at o/ at 0/ at o/ at o/ at o/
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
L Hi-Z/
| e o
enabled P b input
state enabled
Maintain Maintain o
Resource | Setting | Setting | Setting previous previous GPIO GPIO
otgﬁggéan disabled | disabled | disabled state state Hi-Z/interna | selected, | Hi-Z/interna selected
selected linput fixed | internal | linput fixed
at0 input fixed at0
GPIO at 0
selected
Hi-z/
WKUP Vi\:]KldtP WKUP WKUP input
enabled o p input enabled
. ) ) Maintain enabled
Setting | Setting | Setting revious enabled
External | disabled | disabled | disabled P crate
Ir:ﬁ;gfgt Maintain Maintain
Q selected previous previous GPIO
state state selected, | Hi-Z/interna
Resource : - : GPIO
other than . '”te".‘a' linput fixed selected
above Hi-z/ Hi-z/ Hi-Z/interna | input fixed at0
Hi-Z input input | input fixed at0
selected enabled | enabled at0
GPIO
selected
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Power-On
o R?_Sof:,_or INITX Iﬁfgrlr?gl Run mode Timer mode, Deep Standby RTC Ret%?egom
l_& Voltage Input |"pocet | OF Sleep RTC mode, or mode or Deep Standby Standby
" _ Detection State State mode State Stop mode State Stop mode State mode State
5 | Function State
g Group Power Power Power
n 0 | Power Supply f Power Supply Power Supply |
c Supply Stable Supply Stable Stable Supply
T Unstable Stable Stable
- INITX=0|INITX=1] INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
GPIO
Hi-z/ Hi-z/ Maintain Maintain | Hi-Z/interna | selected, | Hi-Z/interna
GPIO . X . . . li f . Ul i GPIO
selected Hi-Z input input previous previous input fixed _interna input fixed selected
enabled | enabled state state at0 input fixed at0
ato
Hi-Z at Hi-Z at Hi-Z at
R trans- trans- trans-
mission/ mission/ mission/
. ) . input input input Hi-z/ Hi-z/ .
. Setting | Setting | Setting . . Hi-z/
USB /O pin disabled | disabled | disabled gnabled/ Qnabled/ e_nabled/ Input Input input enabled
internal internal internal enabled enabled
input fixed | input fixed | input fixed
at0 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 mo

de.

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 O at RTC mode, Stop mode.
4: 1t 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 172 Vee Vss-0.5 Vss + 6.5 \%
Power supply voltage (for USB) e USBVccO | Vss-0.5 Vss + 6.5 \%
Power supply voltage (for USB) -~ USBVccl | Vss- 0.5 Vss + 6.5 v
Analog power supply voitage L AVce Vss - 0.5 Vss + 6.5 \Y
Analog reference voltage ' AVRH Vss - 0.5 Vss + 6.5 v
} Vee + 0.5 .
Vss - 0.5 (£6.5V) V | Except for USB pin
USBVccO + 0.5 .
. Vss - 0.5 \% USB ch 0 pin
Input voltage * vV 5 (6.5V) P
USBVccl + 0.5 )
Vss - 0.5 (£6.5V) V | USBch1pin
Vss - 0.5 Vss + 6.5 V | 5V tolerant
- *1 AVcc + 0.5
Analog pin input voltage Via Vss - 0.5 (<6.5V) \Y
1 ) Vee + 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 0 mA | 12 mA type
224 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 average output current ’ Y loLav - 50 mA
-10 mA | 4 mAtype
H level maximum output current loH - -20 mA | 8 mA type
- 20 mA | 12 mA type
-4 mA | 4 mA type
H level average output current 6 loHav - -8 mA | 8 mAtype
-12 mA | 12 mA type
H level total maximum output current >lon - - 100 mA
H level total average output current ' > lonav - - 50 mA
Storage temperature Tstc -55 + 150 HC

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

2: Vce must not drop below Vss - 0.5 V.

3: USBVcc0, USBVccl must not drop below Vss - 0.5 V.

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

5: The maximum output current is defined as the value of the peak current flowing through any one of the corresponding pins.
6

: The average output current is defined as the average current value flowing through any one of the corresponding pins for a
100-ms period.

~

: 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

Condition Value .
Parameter Symbol s Min Max Unit Remarks
Power supply voltage Vce - 2.7*8 5.5 V
3.6
3.0 *1
(Vce)
Power supply voltage (for USB ch 0) USBVcc0 - \%
55
2.7 *2
(Vo)
3.6
3.0 *3
(£Vce)
Power supply voltage (for USB ch 1) USBVccl - \%
55
2.7 *4
(Vo)
Analog power supply voliage AVce - 2.7 5.5 V AVce = Vee
Analog reference voltage _ald - i AVec v
AVRL - AVss AVss \
Smoothing capacitor Cs - 1 10 uF for built-in regulator *5
Operating Junction temperature T; - - 40 + 125 °C
temperature Ambient temperature Ta - - 40 *6 °C

Document Number: 001-99445 Rev.*B

1: When P81/UDPO and P80/UDMO pins are used as USB (UDPO, UDMO)

2: When P81/UDPO and P80/UDMO pins are used as GPIO (P81, P80)

3: When P83/UDP1 and P82/UDM1 pins are used as USB (UDP1, UDM1)

4: When P83/UDP1 and P82/UDML1 pins are used as GPIO (P83, P82)

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

6: 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 (T,) is:

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

Pd: Power dissipation (W)
0;a: Package thermal resistance (°C/\W)
Pd (Max) = Vee X lec (Max) + 2 (loexVoL) + Z (Vee-Von) % (- low))
loL: L level output current
lon: H level output current
VoL: L level output voltage
Vor: H level output voltage

7: 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.

8: 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 for Package Thermal Resistance and Maximum Permissible Power

Thermal Maximum Permissible Power
Printed Resistance (mwW)
Package Circuit Board Oja Ta = 485 °C Ta = +105 °C
(OC/W) A— A~

LQS144 Slngle-la_yered 48 833 217
(0.5-mm pitch) both siges

4 layers 33 1212 606
LQP176 Singliggyercy 45 889 444
(0.5-mm pitch) T

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 lcc + Z (low X Vo) + Z (Vec-Vor) % (-lon))

loL:
lon:
VoL:
VoH:

Icc is the current drawn by the device.

It can be analyzed as follows.

lcc = lec (lNT) + 2lce (|O)

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 (10)

for a value at pin fixed).

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

The calculation formula is shown below.

lcc (10) = (Cint + Cexr) % Vee X isw
CinT: Pin internal load capacitance
CexT: External load capacitance of output pin
fow: Pin switching frequency
Parameter Symbol Conditions Capacitance Value
4 mA type 1.93 pF
Pin internal load
capacitance CiNT 8 mA type 3.45 pk
12 mA type 3.42 pF

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

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

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

Parameter Symbol Conditions Current Value
Maximum leakage T,=+125°C 53.6 mA
current at operatiqng lcc (leak_max) T,=+105°C 26.6 mA
T,=+85°C 17.5mA
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Icc (INT)+ Zlcc (10)

Veexlee + Z(lowxVou) +Z((Vee-Vor) % (—low))

Pd
lcc

—>
Zlcc (10)
Logic
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12.3 DC Characteristics
12.3.1 Current Rating

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

; Value
Parameter | Symbol Nglrge Conditions Frequency** Typ*l Max*2 Unit Remarks
*5 180 MHz 73 131 mA
160 MHz 65 123 mA
144 MHz 59 117 mA
120 MHz 50 108 mA
100 MHz 43 101 mA | *3
“6 80 MHz 35 93 mA | When all peripheral
60 MHz 27 85 mA clocks are on
40 MHz 19 77 mA
20 MHz 11 69 mA
Normal 8 MHz 6.9 64 mA
Power operation 4 MHz 5.3 63 mA
supply lec vee *7,*8 *5 180 MHz 44 102 mA
current (PLL) 160 MHz 40 98 mA
144 MHz 36 94 mA
120 MHz 31 89 mA
100 MHz 27 85 mA | *3
*6 80 MHz 22 80 mA | When all peripheral
60 MHz 17 75 mA | clocks are off
40 MHz 13 71 mA
20 MHz 7.9 65 mA
8 MHz 5.2 63 mA
4 MHz 4.3 G2 mA

1: TA=+25°C,Vcc =3.3V

2:T;=+125°C,Vec =55V

3: When all ports are fixed

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

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

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

7: Firmware being executed during data collection for this table is not being accessed from the MainFlash rmemory.”
8: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Table 12-2 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)

Pin o 4 Value ]
Parameter | Symbol Name Conditions Frequency Typ*l Max*2 Unit Remarks
*5 180 MHz 82 140 mA
160 MHz 74 132 mA
144 MHz 68 126 mA
120 MHz 58 116 mA
100 MHz 49 107 mA
<6 80 MHz 40 98 MA__| when all peripheral
60 MHz 31 89 MA | clocks are on
40 MHz 22 80 mA
20 MHz 13 71 mA
Normal 8 MHz 7.5 65 mA
Power | vée operation 4 MHz 5.6 63 mA
supply ce *7,%8 *5 180 MHz 48 106 mA
current (PLL) 160 MHz 44 102 mA
144 MHz 41 99 mA
120 MHz 35 93 mA
100 MHz 30 88 mA | "3
*6 80 Mz 25 83 MA__| When all peripheral
60 MHz 20 78 MA | clocks are off
40 MHz 14 72 mA
20 MHz 8.7 66 mA
8 MHz 5.6 63 mA
4 MHz 4.5 62 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
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 o .4 Value ]
Parameter | Symbol Name Conditions Frequency Typ*l Mas*2 Unit Remarks
72 MHz 54 112 mA
60 MHz 47 105 mA
48 MHz 39 97 mA *3
5 36 MHz 31 89 mA _
24 MHz 23 81 mA | When all peripheral
12 MHz 14 72 mA | clocks are on
Normal 8 MHz 11 69 mA
Power operation 4 MHz 7.2 65 mA
supply lec 4 6,*7 72 MHz 37 95 mA
current (PLL) 60 MHz 33 91 mA
48 MHz 28 86 MA | «3
*5 36 MHz 23 81 mA .
24 MHz 17 75 mA | When all peripheral
12 MHz 11 69 mA | clocks are off
8 MHz 8.3 66 mA
4 MHz 5.9 63 mA

Ta=+25°C,Vcc=3.3V

T;=+125°C,Vcc =55V

When all ports are fixed

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

When operating flash 0 wait-cycle mode and read access 0 wait (FRWTR.RWT = 00, FBFCR.SD = 000)
With data access to a MainFlash memory.

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 S x4 Value ]
Parameter | Symbol Name Conditions Frequency Typ*l Max*2 Unit Remarks
*3
When all peripheral
Normal 43 62 MA | clocks are on
operation
*6, *7 *5 4 MHz _
{main Vsh Il peripheral
oscillation en all periphera
) 3.7 61 mA clocks are off
Normal *3
operation 3.5 61 mA | When all peripheral
*6 . clocks are on
Power (built-in 2 gz *3
suopl lec VCC High-speed 29 60 mA | When all peripheral
curp;gr%/t CR) clocks are off
y *3
NO',m-aI 0.47 58 mA | When all peripheral
operation
6. *8 “5 32 kHz clocks are on
: 3
(ﬁutb 0.46 58 mA | When all peripheral
osclligisiy clocks are off
Normal *3
operation 0.51 58 mA | When all peripheral
*6 . clocks are on
(built-in - *3
low-speed 0.50 58 mA | When all peripheral
CR) clocks are off

1: TA=425°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/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)
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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*2 Unit Remarks
180 MHz 58 116 mA
160 MHz 52 110 mA
144 MHz 48 106 mA
120 MHz 40 98 mA
100 MHz 35 93 mA | *3
80 MHz 28 86 mMA | When all peripheral
60 MHz 22 80 mA | clocks are on
40 MHz 16 74 mA
20 MHz 9.7 67 mA
Power Sleep 8 MHz 6.2 64 mA
supply lces vCC operation™ 4 MHz 5.0 63 mA
current (PLL) 180 MHz 30 88 mA
160 MHz 27 85 mA
144 MHz 25 83 mA
120 MHz 21 79 mA
100 MHz 18 76 mA | *3
80 MHz 15 73 mA | When all peripheral
60 MHz 12 70 mA | clocks are off
40 MHz 9.3 67 mA
20 MHz 6.2 64 mA
8 MHz 4.5 62 mA
4 MHz 4.0 62 mA

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)
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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** 1\/a|ue 2 Unit Remarks
y Name q y Typ* Max*

72 MHz 32 90 mA
60 MHz 27 85 mA
48 MHz 23 81 mA '3
36 MHz 18 76 mA _
T T B
12 MHz 8.5 66 mA

Power Sleep 8 MHz 6.9 64 mA

supply lces VCC operation’ 4 MHz 5.3 63 mA

current (PLL) 72 MHz 15 73 mA
60 MHz 13 71 mA
48 MHz 11 69 mA *3
= 9.3 67 mA When all peripheral
24 MHz 7.3 65 MA_ | Glocks are off
12 MHz 54 63 mA
8 MHz 4.7 62 mA
4 MHz 4.1 62 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 o o4 Value ]
Parameter | Symbol Name Conditions Frequency Typ*l Max*2 Unit Remarks
*3
Sleep . 2.6 60 mA | When all peripheral
operation ° 4 MHz clocks are on
(main *3
oscillation) 2.0 60 MA | When all peripheral
clocks are off
*3
Sleep 2.0 60 mA | When all peripheral
operation clocks are on
(built-in 4 MHz 3
High-speed CR) 1.3 59 mA When all peripheral
Power clocks are off
supply lces VCC *3
current 0.46 58 mA | When all peripheral
Sleep * clocks are on
operation 6 32 kHz %3
\>Ub giglationy 0.45 58 mA | When all peripheral
clocks are off
*3
Sleep 0.47 58 mA | When all peripheral
operation clocks are on
(built-in 100 kHz *3
low-speed CR) 0.46 58 mA | When all peripheral
clocks are off

1: TaA=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/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 consumpticn of the oscillation circuit)
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Table 12-8 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

Parameter | Symbol Nzlmne Conditions Frequency Typ*l\/aluiﬂax* Unit Remarks
*3’ *4
0.41 1.9 mA T = +25°C
*3, *4
lccH Stop mode - - 18 mA Ta=+85°C
*3’ *4
) 26 | mA | 1, = +105°C
*3, *4
; 14 2.9 mA Ta = +25°C
Timer mode *3, *4
(main oscillation) 4 MHz - 19 | mA ] 1) = g5°C
- 27 mA 13,74
Ta=+105°C
*3, *4
. 0.71 2.2 mA Ta = +25°C
Timer mode *3 %4
(built-in 4 MHz - 19 mA " o
High-speed CR) *TA * +B57C
Power - 27 mA 3,74
Ta=+105°C
SUpp'y |CCT VCC *3 *4
current ) 0.41 1.9 mA Ta=+25°C
Timer mode *3, *4
(sub oscillation) 32 khz - 8 | MA |1,/ =485°C
*3, *4
) 20| mA | 1, = +105°C
*3’ *4
. 0.42 1.9 mA T = +25°C
Timer mode %3 2
(built-in 100 kHz - 18 mA T " +85°C
low-speed CR) o
- 27 mA 3, "4
Ta=+105°C
*3, *4
. 0.42 1.9 mA T, =+25°C
RTC mode *3 %4
lecr (sub oscillation) 32 khz i 18 MA | 1, = +85°C
*3’ *4
) 27 | mA ] 1. - 105
1:Vec=3.3V
2: Vee =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 Nzlmne Conditions Frequency Typ*l\/alueMaX*A Unit Remarks
*3’ *4
Deep standby 89 162 WA Ta=+425°C
Stop mode *3, *4
(When RAM - - 1689 | WA | 1_ ig5C
H * *
5o - 2189 | pA Ti’ =4+105°c
ICCHD *3’ */
Deep standby 101 245 | VA | 1 2 4o5oC
Stop mode *3, *4
(When RAM . i 2401 | WA | 1= igsec
H * *
Power is on) - 3223 MA T:i’ :4+105°C
supply VCC %3 4
current Deep standby =8 166 | WA | 1_ o5ec
RTC mode *3, *4
(When RAN - 1693 | WA | 1= 4g5C
3 * *
por - 2193 | pA TS’ —4+105°c
lccrp 32 kHz *g :4
Deep standl%y 105 249 WA Ta=+25°C
RTC mode *3, *4
(When RAM - 2405 | WA | 1= ig5eC
. * *
is on) . 3227 uA T:i’ :4+105°C
1: Vee = 3.3V
2:Vecc =55V

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

Pin Value

Name Conditions Min Typ Max Unit Remarks

Parameter Symbol

Low-voltage
detection
circuit (LVD) Iccvp At operation - 4 7 MA
power supply
current

For occurrence of
interrupt

VCC
MainFlash

memory At )
write/erase lecrLasn write/erase ) 134 15.9 mA | "1

current

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

Table 12-11 Peripheral Current Dissipation

Clock . . Frequency (MHz) )
System Peripheral Unit 15 20 180 Unit Remarks
GPIO All ports 0.69 1.39 2.76
DMAC - 0.74 1.46 2.83
Ta=+25°C,
HCLK DSTC - 0.58 1.13 2.12 mA Vee=3.3 V
External bus I/F - 0.23 0.44 0.87
USB lch 0.41 0.83 1.64
Base timer 4 ch 0.38 0.76 1.50
Multi-functional 1 unit/4 ch 072 | 143 | 283
timer/PPG Ta=+25°C
PCLK1 Quadrature mA Vers3 3V
position/revolution 1 unit 0.06 0.12 0.22 e
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 027 | 054 - mA Ta=r25"C,
Vce=3.3V
I2S clock generator 1ch 0.26 0.53 -
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12.3.2 Pin Characteristics
(Vcc = USBVcco = USBVCcl = ETHVCC = AVCC =2.7V to 5.5V, Vss = AVss = OV)
Value

Parameter Symbol Pin Name Conditions Min Typ Max Unit | Remarks
CMOS hysteresis input i Vcex0.8 - Vee +0.3 V
pin, MDO, MD1 ETHVcx0.8 - ETHVcc + 0.3 V
At
H level input MADATAXX xcc i gg x 2.4 - Ve +0.3 Y External
voltage Vv et Bus
H IHS
(hyster;a)ss 5V tolerant input pin - Vcx0.8 - Vgs + 5.5 Y
inpu : 7
Input pin dFOr;lleled as I°C ) Veex0.7 ) Ves + 5.5 v
& & . 2.0 - | ETHVee+0.3 | V
Input pin
CMOS hysteresis input i Vss - 0.3 - Vcex0.2 \%
. pin, MDO, MD1 Vss - 0.3 - ETHVcx0.2 \%
L level input 5V tolerant input pin - Vss - 0.3 - V0.2 \Y
voltage Vv Input pin doubled as I°C
(hysteresis ILs putp 45 = Vss - Vcex0.3 \Y
input) -
ppvSchaitt - Ves - 0.3 - 0.8 v
input pin
VCC > 45 V,
IOH = -4 mA
Vee - 0.5 - V
Vec <45V, cc -0 ce v
4 mA type lon =- 2 MA
ETHVcc 245V,
IOH =-4mA
V. -0. -
ETHVee < 4.5 V, cc-0.5 ETHVce v
|OH = - 2 mA
Ve 245V,
IOH =-8mA
VoS ABy Vee - 0.5 Vee Y,
8 mA type low =- 4 MA
ETHVcc 245V,
H level I = - 8 MA
output Vou ETOEV <25y | [THVec-05 - ETHVcc \Y
voltage o o AA
o= -
Vee 2 4.5V,
IOH =-12mA
12 mA type Ve <45V, Vee - 0.5 Vee Vv
IOH =-8mA
USBVcc 2 4.5V,
The pin lon =-20.5mA ) .
doubled as USB I/0 | USBVec <45V, | —oovee 04 USBVec |V !
loy =-13.0 mA
Vee 2 4.5V,
The pin lon =-4 mA . .
doubled as I°C Fm+ Ve < 4.5V, Vee-0.5 Vee V| AtGPIO
IOH =-3mA
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Symbo . - Value .
Parameter | Pin Name Conditions Min Typ Max Unit | Remarks
Vee 24.5V,
|o|_ =4 mA
Vo <45V, Vss 0.4 Vv
|o|_ =2mA
4 mAtype ETHVce > 4.5V,
loo =4 mA
RTHVcc < 4.5V, Vss 0.4 v
IOL =2mA
Vee 245V,
IOL =8 mA
Ve <45V, Vss 0.4 Vv
lor =4 mA
8 mAtype ETHVcc> 4.5V,
lop = 8 MA
Vv - 0.4 \Y,
L level output v RTHVcc < 4.5V, ss
voltage oL lo, =4 mA
Vee 4.5V,
lop =12 mA
12 mA type Voo <45V, Vss - 0.4 Vv
|o|_ =8 mA
USBV¢c 4.5V,
The pin -
lop = 18.5 mA
doubled as USBEV. <45V Vss - 0.4 \Y *1
USB I/O B - 4
lo, = 10.5 mA
Ve 245V,
The pin \I/OL;jfr:'\A/ At GPIO
doubled as I°C = 4 Vss - 0.4 \Y
= lop =3 mA
m-+ >
Vec <45V, At1°C
lop =20 mA Fm+
Input leak
current e ) ) -3 ) e WA
Pull-up Vec 245V 25 50 100
resistor Rpu Pull-up pin kQ
value Vee <45V 30 80 200
Other than
VCC,
USBVCCO,
Input USBVCC1,
capacitance Ci ETHVCC, i 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
(Vee =AVee = 2.7V t0 5.5V, Vss = AVss = OV, Ta = -40°C to +105°C)

i Value
Parameter Syrrbo NPln Conditions - Unit Remarks
ame Min Max
Vec24.5V 4 48 MHz When crystal oscillator is
Ve <45V 4 20 connected
Input frequency fen
Vec24.5V 4 48 .
MHz | When using external clock
Vee <45V 4 20
Input clock cycl t 4 Vee24.5V 2083 250 When using external clock
e ns
P y - AL c<4a5V | 50 250 g
Input clock pulse width 4 Pwhltcyn, 45 55 % | When using external clock
Pwi/toyin
]Ig;ﬁ%trﬁéOCk rise time and ttCF’ - - 5 ns | When using external clock
CR
fec - - - 180 MHz | Base clock (HCLK/FCLK)
Internal operating clock ™ fepo - - - 90 MHz_| APBObus clock
frequency fop1 - - = 180 MHz | APB1bus clock
fep2 - - - 90 MHz | APB2bus clock
tevee = - 5.56 - ns Base clock (HCLK/FCLK)
Internal operating clock * | fcvcro - - 11.1 y ns | APBObus clock
cycle time tcvep - - 5.56 - ns APB1bus clock "2
tcyep2 - - 11.1 - ns APB2bus clock "2

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.

tovLn
08xVee Sxo_s x Vee AN 0.8 x Voo
X0 / K 0.2 x Vee - / ------ 0.2 x Voo
Pwn PwL
ter tcr
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12.4.2 Sub Clock Input Characteristics
(Vee = 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/tcvie connected *
XOA. ) 32 ) 100 KHz When using external
YA clock
Input clock cycle teyLr - 10 . 31.25 us \Cl\ll(?fkn using external
- Pwhftcyi, i 0 When using external
Input clock pulse width - P ftoviL 45 55 % clock
*: For more information about crystal oscillator, see Sub crystal oscillator in 7. Handling Devices.
tovie
0.8 x V¢ - 0.8 X Ve A 0.8 x Ve
XO0A 4/ 0.2 X Vcc 0.2 x Ve
Pwh

12.4.3 Built-In CR Oscillation Characteristics

Built-In High-speed CR
(\/(;(; = 2.7V to 5.5V, Vss = OV)

Value
Parameter Symbol Conditions _ Unit Remarks
Min Typ Max
T;=-20°Cto + 105°C 3.92 4 4.08 X
When trimming
Clock frequency ferm T;=-40°Cto + 125°C 3.88 4 4.12 MHz
- o o When not

T;=-40°Cto + 125°C 2.9 4 5 wimming
Frequency
stabilization tcrRwT - - - 30 V& *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 5.5V, Vg = OV)

Value

Parameter Symbol Condition - Unit
Min Typ Max

Remarks

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%Be Max Unit Remarks
PLL oscillation stabilization wait time** 100
(lock up time) tock ) i} Hs
PLL input clock frequency fpLLi 4 - 16 MHz
PLL multiplication rate - 13 - 100 multiplier
PLL macro oscillation clock frequency frLLo 200 - 400 MHz
Main PLL clock frequency*” 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).

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

Parameter Symbol Min V.%Ill;e Max Unit Remarks
PLL oscillation stabilization wait time ¢ 100 . ) s
(lock up time) REK H
PLL input clock frequency feLw 4 - 16 MHz
PLL multiplication rate - 13 - 100 multiplier
PLL macro oscillation clock frequency feLio 200 - 400 MHz USB

*2 After the M

USB clock frequency forkpir y - 50 MHz frequency division

1: Time from when the PLL starts operating until the osciliation 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)
(Vece = 2.7V to 5.5V, Vss = 0V)

Parameter Symbol Min V.%Ill;e Max Unit Remarks
X A - A . *1
(Plgtll_kojsl'lfliﬁ?eo)n stabilization wait time fLock 100 ) ) us
PLL input clock frequency oL 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 feikpLL - - 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 = OV)

Pin . Value )
Parameter Symbol N Conditions _ Unit Remarks
ame Min Typ
Reset input time tinirx INITX - 500 - ns

Document Number: 001-99445 Rev.*B Page 96 of 170



Ql

i

.==‘ CYPRESS

S6E2G3 Series

Embedded in Tomarrow

12.4.8 Power-On Reset Timing

(Vece = 2.7V to 5.5V, Vss = 0V)

VCC

Pin Value )
Parameter Symbol Name i T Unit Remarks
in yp
Power supply rise time tvcer 0 - ms
Power supply shut down time torF VCC 1 - ms
Time until releasing Power-on
reset lpRT 0.33 0.60 ms
VCC_minimum

VDH_minimum

| tchR
f i terT
Internal RST RST Active Release
CPU Operation start
Glossary
O Vee_minimum: minimum Vee of recommended operating conditions
O Vpr_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 = OV)
Pin - Value _
Parameter Symbol Nam Conditions Unit Remarks
ame Min Typ
Vec245V - 50 MHz
Output frequency treveLe Pxx*
Vec <45V - 32 MHz
*. GPIO is a target.
Pxx
< »|

trcveLe
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12.4.10 External Bus Timing

External Bus Clock Output Characteristics

Parameter

Symbol

Pin Name Conditions

Value

Unit Remarks

Min

Typ

Output frequency

teyeLe

MCLKOUT *

50

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 Vcc \ 0.8 x Vcc
MCLK
tevele
External Bus Signal I/O Characteristics
(Vecec = 2.7V to 5.5V, Vss = 0V)
Parameter Symbol Conditions Value Unit Remarks
ViH 0.8 x Ve V
Signal input characteristics
VIL 0.2 x Vcc V
Vor ) 0.8 X Ve v
Signal output characteristics
VoL 0.2 x Vce \
Vin )

Input signal

4 ViH
,\ VIL

Vie £

4 VoH
X Vou

VoH A
VoL /
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Separate Bus Access Asynchronous SRAM Mode
(Vec = 2.7V to 5.5V, Vss = 0V)

Parameter Symbol Pin Name Conditions i value o Unit | Remarks
mgiErri(um pulse width toew MOEX - MCLKxn-3 - ns
vt ey ime | e | Vool | E -
kl\:lo(I)dEt)i(mTe_)AddreSS toer - Ax MXIS[SZ(:’ 0] - 0 MCLKxm+9 ns
mg%(( i ;elay time fest- o MOEX. - MCLKxm-9 | MCLKxm+9 | ns
mgg i ti_r)ne [0EH - csH _ - 0 MCLKxm+9 | ns
mgg)l\(/lll_d)elay time fest - RooML MDMQCI\/IS[>3(’: 0] i MCLKxm-9 | MCLKxm+9 | ns
MOEX 1 — om0 MOEX, ] 0 ] N
Data hold time MADATA[31: 0]

MYr\llllrEn)l(Jm pulse width twew MWEX - MCLKxn-3 - ns
(';AL\I?ﬁi(dTegj toilr%r: > twen -ax MXI[\;\szi( 10] - 0 MCLKxm+9 | ns
M\(/:V?E))((ll:elay time test - wer MWEX, - MCLKxn-9 MCLKxn+9 ns
m\(/:vg)i(TTd_e]ay time tweH - csH ezl 3 0 MCLKxm+9 | ns
mgcsg)l\(/lll_d)elay time esLwoouL MDMQCI\?[;(’: 0] p MCLKXPS | MCLKXEESE ns
Eﬂeiasﬁdt;t time tesL-ox M Ag" ACT;S\éi; 0 - MCLK-9 MCLK+9 ns
ll\DAZ:/aE iz(o{d_t;me tweH - DX M All\DAX'\r/E[;(i: 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

e ML

MDQMI[1: 0]

leSLWEL o
»

toEH-csH tweH-csH
MCSX[7:0] |\ )
tesiav pl-{€  toriax» |- [€lcsLay i I twen-ax
MAD[24: 0] Address )I\ Address X
lcsL-oEL P
MOEX <_t——>
\ OEW /
tesL-rRoQMLY -« lesi-woom >

‘_t
< WEH-DX

MWEX < twew >
\
tps-oe {bH-0E
MADATA[15: 0] RD { nvaiia X WD
_> VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV <- tCSL DX
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Separate Bus Access Synchronous SRAM Mode
(Vce = 2.7V t0 5.5V, Vgs = 0V)

Parameter Symbol Pin Name Conditions in Value Miax Unit Rergark
i
. MCLK,
Address delay time tav MAD]24: 0] - 1 9 ns
tcsL - 1 9 ns
MCSX delay time MC'\:AS(g(L[s 0l
tesH : - 1 9 ns
trREL - 1 9 ns
MOEX delay time ',\\A/lgl‘Ef(
lrREH - 9 ns
Data set up MCLK,
—MCLK 1 time tos VIADATA[3L: 0] ) 19 ) ns
MCLK T — . MCLK, ] 0 ] ns
Data hold time DH MADATA[31: 0]
tweL MCLK - 1 9 ns
MWEX delay time )
y twen MWEX - 1 9 ns
MDQMI[L: 0] toom MCLK, - 1 9 ns
delay time toou MDQMI[3: 0] ; 1 9 ns
MCLK T — MCLK,
Data output time toos MADATA[31: 0] i P+l MCLK+18 ns
MCLK T — MCLK,
Data hold time too MADATA[3L: 0] - 1 18 ns
Note:
—  When the external load capacitance CL = 30 pF
teveLe
. «>
MCLKI_I_Ii_I_I_I'_L’I_I_I_LjL\_
' 1 1 |
: [-[€ fost tcsh
MCSX][7: 0] | | \ / \_
i tav, tav
MADI[24: 0] Address [X Address
i tReL treH
MOEX i |
' toomL toomH oML tbomH
MDQMI[3: 0] |
: tweL twen
MWEX : |
: tps ton ¢
E < >} | top
: RD ‘( Invalid ) WD !
MADATA[31: 0] : | | |
: tops
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Multiplexed Bus Access Asynchronous SRAM Mode
(Vec = 2.7V to 5.5V, Vss = 0V)

Val
Parameter Symbol Pin Name Conditions _ aue Unit | Remarks
Min Max
Multiplexed
address delay time TALE-CHMADY MALE, i 0 10 ns
i MAD[24: 0
mg'g:ﬁfd address tcHmapt [ ] - MCLKxn+0 | MCLKxn+10 ns
Note:
—  When the external load capacitance C, = 30 pF (m =0to 15, n =1 to 16)
tevaie
vewe [P T L L L L L L L L
MCSX[7:0] —\ —n —n
MALE
MAD [24: 0] X Address X b Address X X
MOEX \ |/
MDQM [3: 0] |/ A
MWEX \ /S
_ Address RD ) Address WD —
MADATA[31: 0] JL I / q
> ] | >l | | |
taLE - cHMADY taie -cumapy  fcrmann
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Multiplexed Bus Access Synchronous SRAM Mode
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

. . Value i
Parameter Symbol Pin Name Conditions _ Unit | Remarks
Min Max
teHAL - 1 9
MALE delay time '\,clitlé
{cHAR - 1 9
MCLK T —Multiplexed t . 1 ¢ ns
address delay time CHMADR MCLK, oD
MCLK T —Multiplexed t MADATA[31: 0] i 1 ¢ ns
data output time CHREDX oD

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

a -
wewe | L LT P T
MCSX[7: 0] '—\ /— \ /—\_
MALE tCHA-:-, g [\ [
MAD [24: 0] X Address A X Address \ \
MDQM [3: 0] _ Y/ \ /
MWEX \ /
MADATA[31: 0] tddfess)—( RD__ ) Addressq* T )
termaoy | | tonmaoy P Bl temaox |
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NAND Flash Mode

(Vcc = 2.7V t0 5.5V, Vgs = 0V)

Value
Parameter Symbol Pin Name Conditions _ Unit | Remarks
Min Max
MNREX
Min pulse width tNREW MNREX - MCLKxn-3 - ns
Data set up MNREX, 0
—MNREX T time [DS-NRE | \MADATA[31: 0] - - ns
MNREX T — t MNREX, ) 0 i ns
Data hold time DH -l MADATA[31: 0]
MNALE T — MNALE
MNWEXTdeIay time YALEH - NWEL MNWE)& - MCLKxm-9 | MCLKxm+9 ns
MNALE | — MNALE,
MNWEX delay time tALEL - NwEL MNWEX - MCLKxm-9 | MCLKxm+9 ns
MNCLE T - MNCLE,
MNWEX delay time leLEH - NWEL MNVVE X - MCLKxm-9 | MCLKxm+9 ns
MNCLE delay time tNwEH - CLEL MNWE X - 0 MCLKxm+9 ns
MNWEX
Min pulse width twew MNWEX . MCLKxn-3 - ns
MNWEX | — t MNWEX, 9 9 n
Data output time NWEL - DV MADATA[31: 0] i ) S
MNWEX T — MNWEX,
Data hold time INWEH-DX | \JADATA[31: ] } 0 MCLKxm+9 | ns
Note:

—  When the external load capacitance C, =30 pF (m =010 15, n= 1 ioc 16)

MNREX

NAND Flash Read

tC’YCLE

Von
MCLK —

lT: Voo

MADATA[31: 0]

tNREW

‘ tos nRE . tD"."IE

- e
Vin _ , Y™
Vi % Read : > Vi
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NAND Flash Address Write

A
y

'
'
("
e
[
'
]

e N-Y

MCLK H
! TALEH-NWEL ! !
MNALE ! Vou ; !
MNCLE 5 :
thwew
MNWEX \; VoL 7'; VoH
L tnweLov ' tnwen-ox .
g N ¢
MADATA[31: 0] >< v Write :}—\\?“
P VoL
NAND Flash Command Write
tevcLe

MCLK ;
! tALEL-NwWEL : :
MNALE N Vo 5 ;
. feleawwer i InweH-CLEL .
MNCLE  Vor : g Vo
E twew .
MNWEX * >,
Vo / Von
' thwELDV _ tnweH-Dx
MADATA[31-0] L A Vou f >Vou
Vo VoL
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(Vcc = 2.7V t0 5.5V, Vgs = 0V)

External Ready Input Timing
. . Value )
Parameter Symbol Pin Name Conditions Unit | Remarks
Min Max

MCLK?
MRDY input troYI 'I\\/I/ICR:II_3}§ - 19 - ns
setup time
BWhen RDY is input

MCLK

Over 2cycle
Original
MOEX \ /
MWEX
tF%DYI
MRDY
B\When RDY is released
MCLK
» 2 cycles o
Extended /
MOEX Qj
MWEX ) troYI
O.SXVCC
MRDY 55

Document Number: 001-99445 Rev.*B
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SDRAM Mode
(Vcc = 2.7V t0 3.6V, Vgs = 0V)
. Unit )
Parameter Symbol Pin Name Value Unit Remarks
Min Max

Output frequency tcycsp MSDCLK - - 50 MHz
. MSDCLK,

Address delay time taosp MADI15: O] - 2 12 ns

MSDCLK T — ; MSDCLK, i > 12 ns

Data output delay time o MADATA[31: 0]

MSDCLK T — MSDCLK,

Data output Hi-Z time ‘ozso MADATA[3L: 0] - 2 195 ns
. ; MSDCLK,

MDQM]J3: 0] delay time twrosD VDQM[1: 0] - 1 12 ns
. MSDCLK,

MCSX delay time tMcssp VCSXS - 2 12 ns
. MSDCLK,

MRASX delay time trassD VIRASX - 2 12 ns
. MSDCLK,

MCASX delay time tcasso MCASX = 2 12 ns
. MSDCLK,

MSDWEX delay time tMwESD MSDWEX - 2 12 ns
. MSDCLK,

MSDCKE delay time tckesp MSDCKE - 2 12 ns
. MSDCLK,

Data set up time tbssp MADATA[31: 0] - 19 - ns
. MSDCLK,

Data hold time tbHsD MADATA[3L: 0] - 0 - ns

Note:

—  When the external load capacitance C, = 30 pF

Document Number: 001-99445 Rev.*B
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==~ CYPRESS SBE2G3 Series
- Embedded in Tomorrow
SDRAM Access ) tovesp -
MSDCLK / \ \
¥ taosp
MAD[24:0] Address X

K

—\ twrosp
MDQM[1:0] /
—\ tmcssp
MCSX /
o
—— | trassp
MRASX /
—\ teassp
MCASX /
—\ tmwesp
MSDWEX /
>
—— | tekesp
MSDCKE /

K

E

k’

o 0SSD e tpusp
MADATA[15:0] RD
t[)os[) <> tpozsp
MADATA[15:0] WD —_—
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S6E2G3 Series

CYPRESS

Embedded in Tomarrow

12.4.11 Base Timer Input Timing

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

Timer Input Timing
Parameter Symbol Pin Name Itclg?g Min Value Max Unit Remarks
. TIOAN/TIOBN
Input pulse width triwn, triwe (when using ;s ECK, TIN) - 2tcvep - ns
«— trwn trwe
ECK
Vins Vins

TIN VILS VILS

Trigger Input Timing
(Vcc =2.7Vto 5.5V, Vss = OV)
Parameter Symbol Pin Name I%%rr'g Min Nalue Max Unit Remarks
. TIOAN/TIOBN
Input pulse width tTRGH, tTRGL (when using as TGIN) - 2tcyep - ns
tTRGH _) tTRGL
TGIN
VIHS VIHS
Viis Viis

Document Number: 001-99445 Rev.*B

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

Note:
teyep indicates the APB bus clock cycle time. For more information about the APB bus number to which the base timer is
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12.4.12 CSIO (SPI) Timing

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

Pin s Vee <45V Vec24.5V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - 8 - 8 Mbps
Serial clock cycle time tscyc SCKx Atcyep - Atcyep - ns
. SCKXx,
SCK|—SOT delay time tsLovi SOTx Internal shift -30 +30 -20 +20 ns
SIN—SCK1? SCKX, clock
setup time bvsr SINx operation 50 j 30 ) ns
SCK1—SIN hold time ts | e 0 - 0 - ns
Serial clock L pulse widih tsLsH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx teyep + 10 - teyep + 10 - ns
SCK|—SOT delay time tsiove | agry : 50 - 30 | ns
SIN-SCKT t SCKx, EXtecrlg?:lkShm 10 - 10 - ns
setup time USHE SINx .
SCKx operation
SCKT—>S|N hold time tsHIXE S|NXY 20 - 20 - ns
SCK fall time te SCKXx - 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 relocaie port number; for exampie, the combination of SCLKx_0 and
SOTx_1 is not guaranteed.

—  When the external load capacitance C. = 30 pF.
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tscyc
Von ¥
SCK
< VoL VoL
tsLovi
VoH
SOT Vo
tivshi T
SIN / / éVlH VIHL_
MS bit=0
« (stsH v tsHsL -
_ly
SCK Vi Vi Vi
LV, V, y 4
tF tsLove R
soT Vo ><
Voo
U fysue - tshixe
4 N VAV
SIN W Vi, Vi, ;« /)
BN Vi Vi 1N/ /
MS bit=1
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Synchronous Serial (SPI =0, SCINV =1)
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

Pin s Vee <45V Vcc24.5V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tseve SCKx Aicyep - Atcyep - ns
. SCKX,
SCK1—SOT delay time tsHov SOTx Internal shift -30 + 30 -20 + 20 ns
] SCKXx, clock
SIN—SCK]| setup time tivsL SINX operation 50 - 30 - ns
. SCK
SCK|—SIN hold time tsLix sm? 0 - 0 - ns
Serial clock L pulse width {sLsH SCKx 2tcvep - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx tcyep + 10 - tcycp + 10 - ns
. SCKX,
SCK1—SOT delay time tsHove SOTx Exicrnal shift - 50 - 30 ns
. SCKX, clock
SIN—SCK| setup time tvsLE SINX ageration 10 - 10 - ns
SCK|—SIN hold time tsuxe Ss(f,\KDX(' 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 |
SCK Vou y Vo
oL N
{sHov
VoH
SOT VoL
A tivsui > tsLixi >
SIN , / ave Vi
/ /N Vi Vi A
MS bit=0
« tshst R tsi sH .
SCK " Vi VIHAH
Vi + Vi Vi
tr {sHovE te y_
soT Vou ><
VoL
*t—— >«
, tivsie tsLixe . _
SIN W v, v, E@
K Vi Vi
MS bit = 1
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CYPRESS S6E2G3 Series

Embedded in Tomarrow

Synchronous Serial (SPI =1, SCINV = 0)
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

Pin s Vee <45V Vcc24.5V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tseve SCKx Aicyep - Atcyep - ns
. K
SCK1—SOT delay time tsHow SS%T’)‘(' 230 +30 .20 +20 | ns
SIN-SCK| SCKX, Internal shift
setup time tvsi SINX clock 50 j 30 ) ns
operation

SCK|—SIN hold time oY £ P 0 ; 0 - ns

SINX

. SCKX,
SOT—>SCKl delay time tsovii SOTx 2tcycp - 30 - 2tcycp - 30 - ns
Serial clock L pulse widih tsLsH SCKx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKX teyep + 10 - teyep + 10 - ns
SCK1—SOT delay time tsHove SS%’%( - 50 - 30 | ns
SIN-SCK| t SCKx, EXtecrlgilkShlft 10 - 10 - ns
setup time SrE SINx .
SCKx operation

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

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

—  tecvep 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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tscve |
Vou
NV \Y/
SCK tsowLl oL tsHow o
Vo ~Von
SOT VoL XT Vou
tivsui > tsLixi »
ViH ViH
SIN Vi Vi
MS bit=0
teish topse
SCK _|
V\H VIH l VIH
NV Vi
le— —
. te tr tspove
V I~V
SOT v?.’f N Vgt
L T
SIN Viy Vin
Vi Vi
MS bit = 1
*. Changes when writing to TDR register
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CYPRESS S6E2G3 Series

Embedded in Tomarrow

Synchronous Serial (SPI =1, SCINV = 1)
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

i " > )
Parameter Symbol NFa)llrge Conditions MYSC <45 VMax ,\\A/I%C 24.5 VMax Unit
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tseve SCKx Aicyep - Atcyep - ns
. CK
SCK|—SOT delay time tstow SSOT))‘(' -30 +30 -20 +20 | ns
. SCKX, Internal shift
SIN—SCK? setup time tivshi SINX clock 50 - 30 - ns
SCK1—SIN hold fime torma SSCIEE* operation 0 ; 0 - ns
. SCKXx,
SOT—SCK1 delay time tsovHi SOTx 2tcycp - 30 - 2tcycp - 30 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep - 10 - 2tcycp - 10 - ns
Serial clock H pulse width {sHsL SCKXx teyep + 10 - tcyep + 10 - ns
SCK|—SOT delay time tstove 2%'%‘( - 50 - 30 | ns
SCKx External shift
SIN—SCK? setup time tivsHEe SINx’ clock 10 - 10 - ns
SCKx operation
SCKT—>S|N hold time tsHixe SINX’ 20 - 20 - ns
SCK fall time tr SCKx - 5 - 5 ns
SCKrise 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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£ CYPRESS

« tscve g
SCK + Vo Vo
VoL
«—— lsovm ———» tsLovi
LVOH LVOH
soT X( Vor v
fivsHi > tsHixi N
Vi Vin
SIN Vi A
MS bit =0
R Lspst tsisn
SCK N
| Vi Vin Vi
tSLO\/E >
SOT Vo XLVOH
Vol N Vor
tyshe  — P lshxe
SIN Vi Vi,
VlL vlL
MS bit=1
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When Using Synchronous Serial Chip Select (SPI =1, SCINV =0, MS =0, CSLVL =1)
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

. Vec <45V Vec24.5V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time . . (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift
SCKTHSCST hold time tcshi clock (*2)+O (*2)+5O (*2)+O (*2)+50 ns
| : operation (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS deselect time teso +5teyep +5teyep +5teyep +5teyep ns
SCSlHSCKl setup time lcsse 3tcycp+30 - 3tcycp+30 - ns
SCK1—SCS1 hold time lcsHE External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycp+30 - 3tcycp+30 - ns
SCS | —SOT deiay time tose gdEsyation - 40 - 40 ns
SCS 1 —SO0T 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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SCS \ A
output i Y tesps S
%

fcssi

output

e Vo S
e RSy

SCS input \ z-
— - ‘tCSDE
| tesse tosve || g
SCK input \_/_\_/—\ SS
'S
SOT
(SPI=0) 7[

tose
gL A

2 EEEY
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When Using Synchronous Serial Chip Select (SPI =

1, SCINV=1,MS =0, CSLVL =1)

(Vcc = 2.7V t0 5.5V, Vgs = 0V)

- Vec <45V Vec 245V )
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time s s , (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift
SCKTHSCST hold time tcshi clock (*2)+0 (*2)+50 (*2)+O (*2)+50 ns
| : operation (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS deselect time tcsol +5teyep +5teyep +5teyep +5teyep ns
SCSlHSCKl setup time lcsse 3tcycp+30 - 3tcycp+30 - ns
SCK1—SCS1 hold time tesHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycp+30 - 3tcycp+30 - ns
. operation
SCS | —=SOT delay time tose - 40 - 40 ns
SCS 1 —SO0T 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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4 tcspi i
—>

tcsHi

SCS

output
tcssi
SCK
output

[ 8 LI B

(SPI=0)

(D SN

(SPI=1)

SCS input x_ SS 72 tcspe
<>
fcsHe

tcsse
toeg

=8 O L Sy

tose

S EEE
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When Using Synchronous Serial Chip Select (SPI =1, SCINV =0, MS =0, CSLVL =0)
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

. Vee <45V Vee 245V _
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK]| setup time tess . (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift " n n n
SCK1—SCS| hold time tcshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
CS deselect fi operation (*3)-50 (*3)+50 (*3)-50 (*3)+50

SCS deselect time A +5tcyep +5tcvep +5Steyep +5tevep ns
SCS1—SCK]| setup time lcsse 3tcyep+30 - 3teycp+30 - ns
SCKTHSCSL hold time teshe External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcyep+30 - 3tcyep+30 - ns
SCS1—SOT delay time tose gigration - 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:
—  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.

- 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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% tcsoi
<“—>
SCS /
output
fcssi tcshi

WAV
SCK
output
SOT
G RN
SOT
(8PI=1) \ >< >< (S) >< /

SS ‘tCSDE‘
SCS B
nput 4] teshe

P fcsse N N
o (WAVAS VAT
input
toee

5PI=0) \ >< K% >< i
SOT tDSE}
X s
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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)

. 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
SCK | —=SCS | hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
. i *3)-50 (*3)+50 (*3)-50 (*3)+50
CS deselect t operation (

SCS deselect img & +5tcvep +5tevep +5tcvep +5tevep ns
SCS1T—-SCK 1 setup time lcsse 3tcycp+30 - 3tcycp+30 - ns
SCK | —=SCS | hold time tesHE External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcycp+30 - 3tcvep+30 - ns
SCS 1 —SO0T delay time tose preration - 40 - 40 ns
SCS | —SOT delay time tpee 0 - 0 - ns

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

Notes:
—  tevep indicates the APB bus clock cycle time. For more information about the APB bus number to which the multi-function
serial is connected, see 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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High-Speed Synchronous Serial (SPI =0, SCINV = 0)
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

Pin s Vce < 4.5V Vce 24.5V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - - 22.5 - 22.5 | Mbps
Serial clock cycle time tscye SCKx 4icyep - Atcyep - ns
. SCKXx
SCK|—SOT delay time t ' -10 +10 -10 +10 ns
t Y SO | soTx Internal shift
. SCKX, clock 14
SIN—SCK? setup time tivsHi SN operation e - 12.5 - ns
SCK1—SIN hold time - SS%;' 5 ; 5 - ns
Serial clock L pulse width tsLsH SCKx 2tcycp - 5 - 2tcycp - 5 - ns
Serial clock H pulse width tsHsL SCKx teyep + 10 - teyep + 10 - ns
SCK|—SOT delay time tstove Ssg%( - 15 - 15 | ns
SCKx External shift
SIN—SCK? setup time tivse SINx’ clock 5 - 5 - ns
SCKx cperation
SCK1—SIN hold time {sHIXE SINx1 5 - 5 - 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.

—  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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High-Speed Synchronous Serial (SPI =0, SCINV = 1)
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

Pin -, VCC <45V VcCcz245V :
Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - - 22.5 - 22.5 | Mbps
Serial clock cycle time tseve SCKx Aicyep - Atcyep - ns
SCK1—SOT delay time tsHow SSC(:)PSI.X -10 +10 -10 +10 ns
X Internal shift
y SCKX, clock 14
SIN—SCK] setup time tivsi SINX operation 155 - 12.5 - ns
SCK|—SIN hold time tsLix SSCHSE* 5 - 5 - ns
Serial clock L pulse width tsisH SCKx 2tcycp -5 - 2tcyep -5 - ns
Serial clock H pulse width tsHsL SCKx tcycp + 10 - tcyep + 10 - ns
SCK1—SOT delay time tsHoVE SS%*%( - 15 - 15 ns
SCKx External shift
SIN—SCK| setup time tivsi e SIN><1 clock 5 - 5 - ns
operation
. SCKx,
SCK|—SIN hold time {sLIxe SINX 5 - 5 - ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time R 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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Embedded in Tomarrow

High-Speed Synchronous Serial (SPI =1, SCINV = 0)
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

i " > ;
Parameter Symbol NFa)llrge Conditions MYSC <45 VMax ,\\A/I%C 24.5 VMax Unit
Baud rate - - - - 22.5 - 22.5 | Mbps
Serial clock cycle time tseve SCKx Aicyep - Atcyep - ns
. SCKX,
SCK1—SOT delay time tsHovi SOTx -10 +10 -10 +10 ns
. SCKX, Internal shift 14
SIN—SCK] setup time tivsi SINX clock 155 - 12.5 - ns
operation :
SCK|—SIN hold time tsLix Sscnsz* 5 - 5 - ns
. SCKXx,
SOT—>SCKJ, delay time tsovLi SOTx 2tcyep - 10 - 2tcyep - 10 - ns
Serial clock L pulse width tsLsH SCKX 2tcycp - 5 - 2tcycp -5 - ns
Serial clock H pulse width tsHsL SCKx tcycp + 10 - teyep + 10 - ns
SCK1—SOT delay time oo SS%'% ; 15 . 15 | ns
SCKx External shift
SIN—SCK| setup time {vsLe SINxY clock 5 - 5 - ns
operation
SCK|—SIN hold time toue SSCIE:* 5 ; 5 - ns
SCK fall time te SCKX - 5 - 5 ns
SCKrise time {r SCKx - 5 - 5 ns

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

—  tevep indicates the APB bus clock cycle time. For more informaiion 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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High-Speed Synchronous Serial (SPI =1, SCINV = 1)
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

i " > .
Parameter Symbol NFa)llrge Conditions MYSC <45 VMax ,\\A/I%C 24.5 VMax Unit
Baud rate - - - - 22.5 - 22.5 | Mbps
Serial clock cycle time tseve SCKx Aicyep - Atcyep - ns
. SCKX,
SCK|—SOT delay time tsLovi SOTx -10 +10 -10 +10 ns
. SCKX, Internal shift 14
SIN—SCK? setup time tivshi SINX clock e - 12.5 - ns
operation
SCK1—SIN hold time s SS?E:* 5 ; 5 - ns
: SCKXx,
SOT—>SCKT delay time tsovHi SOTx 2tcyep - 10 - 2tcycp - 10 - ns
Serial clock L pulse width (sLsH SCKX 2tcycp -5 - 2tcvep -5 - ns
Serial clock H pulse width tsHsL SCKx tcycp + 10 - tcyep + 10 - ns
SCK|—SOT delay time tsLove Ssg_(r):( - 15 - 15 ns
SCKx External shift
SIN—SCK? setup time tivsHe SINx1 clock 5 - 5 - ns
operation
SCK1—SIN hold time temne Ss(fl\KJ:’ 5 - 5 - ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time R 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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When Using High-Speed Synchronous Serial Chip Select (SPI =

1, SCINV=0,MS =0, CSLVL =1)
(Vcc =2.7Vto 5.5V, Vss = OV)

. Vee <45V Vecc245V .
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time tessi int | (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
nternal
SCK1—SCS1 hold time tcsHi shift clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
. i *3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect t t operation (

cselect Mg Y +5tcyep +5tcycp +5tcycp +5tcycp ns
SCSlHSCKl setup time lcsse 3tcycpt+15 - 3tcycpt+15 - ns
SCKT—?SCST hold time tcsHe External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcyept15 - 3tcycpt15 - ns
SCS|—SOT delay time tose preratigg - 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)

. Vee <45V Vee245V .
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
| operation (
SCS deselect time tcsol +5teye +Steyep +5teyep +5teyep ns
SCSlHSCKT setup time lcsse 3tcycpt+15 - 3tcycpt+15 - ns
SCKT—?SCST hold time tcsHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycpt15 - 3tcycp+15 - 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)

. Vee <45V Vee245V .
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—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
. i *3)-20 (*3)+20 (*3)-20 (*3)+20

SCS deselect time t operation (
y- +5tcyep +5tcyep +5tcvep +5tcyep ns
SCS1—SCK| setup time tcsse 3tcyept15 - 3tcycpt+15 - ns
SCK1—SCS| hold time tcsHE External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcycpt15 - 3tcvept+15 - ns
SCS1—SOT delay time tose preratigy - 25 - 25 ns
SCS|—SOT delay time toee 0 - 0 - ns

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

Document Number: 001-99445 Rev.*B

Page 138 of 170




S6E2G3 Series

SCS t

output % ﬂi
fcssi tcshi

>

AW

output

SOT

o RN

SOT

(SPI=1) \ X X (S)j: T

SCS SS tespe

input [

— fosse teshe -
o (WAVARFAY
input

toee
SOT <>
- L Y
tose
SOT >
Lo S

Document Number: 001-99445 Rev.*B

Page 139 of 170



Ql

i

.==‘ CYPRESS SBE2G3 Series

Embedded in Tomarrow

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 tcshi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
. i *3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect time t operation (
" +5tcyep +5tcyep +5tcyep +5tcyep ns
SCS1—SCK?1 setup time lcsse 3tcyep+15 - 3tcycpt15 - ns
SCK|—SCS| hold time tesHE External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycpt15 - 3tcyept+15 - 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 hit 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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External Clock (EXT = 1): When in Asynchronous Mode Only
(Vcc = 2.7V t0 5.5V, Vgs = 0V)

Parameter Symbol | Condition vin Value Max Unit Remarks
Serial clock L pulse width tsisH tcyep + 10 - ns
Serial clock H pulse width tsHsL _ tcyep + 10 - ns
SCK fall time t CL=30pF - 5 ns
SCK rise time tr - 5 ns
tr tr
g tsust <_ tsish ™
SCK Y V V,
Vi IH H Vi Vi IH
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12.4.13 External Input Timing

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

Value

Parameter Symbol Pin Name Conditions vin Max Unit Remarks
A/D converter trigger
ADTGX input
- 2tever - ns
FRCKx Free-run timer input clock
ICxx Input capture
Input pulse it DTTIxX - 2teyep - ns Waveform generator
width INH HINL 2tcyep +
INTOO to INT31, ) 100 ns External interrupt,
NMIX 2 NMI
500 - ns
WKUPx - 500 - ns Deep standby wake up

1: teyep 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

XV Viis

tINH

tINL

Vs /-

Vins AK
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12.4.14 Quadrature Position/Revolution Counter Timing

(Vee = AVee = 2.7V t0 5.5V, Vss = AVss = 0V)

- Value ;
Parameter Symbol Conditions Min Max Unit
AIN pln H width tAHL -
AIN pin L width taLL -
BIN pln H width {BHL -
BIN pln L width lBLL -
BIN rise time from ¢ PC_Mode2 or
AIN pin H level AUBE PC Mode3
AIN fall time from PC_Mode2 or
BIN pin H level tauap PC_Mode3
BIN fall time from i PC Mode2 or
AIN pin L level ADRD PC Mode3
AIN rise time from PC _Mode2 or
BIN pin L level {80AU PC_Mode3
AIN ri_se time from ¢ PC_Mode2 or 2t * B ns
BIN pin H level BUAU PC Mode3 cver
BIN fall time from i PC Mode2 or
AIN pin H level UL PC Mode3
AIN fall time from t PC Mode2 or
BIN pin L level BDAD PC Mode3
BIN rise time from PC Mode?2 or
AIN pin L level tapBU PC_Mode3
ZIN pin H width tzHL QCR: CGSC =0
ZIN pin L width tzL QCR: CGSC=0
AIN/BIN rise and fall time
from determined ZIN level tznee QRN CSC ~4
Determined ZIN level from
AIN/BIN rise and fall time theez QCREEE= -

*: 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.

fALL

AIN

tausu

BIN

tBuAD

tBDAU
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12.4.15 I°C Timing

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

L 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 - ys
SCL clock H width fHIGH 4.0 - 0.6 - ys
(Repeated) START condition
setup time tsusTa 4.7 - 0.6 - us
SCL1 —SDA | C. =30 pF,*l
Data hold time R = (Vp/lor) *2 *3
SCL | — SDA | 1 tHDDAT 0 3.45 0 0.9 us
Data setup time
SDA |t —SCL1 tsupar 250 - 100 - ns
ndition im
Sep coniapn P g 0 | - o | - |
Bus free time between
"Stop condition" and taur 4.7 - 1.3 - uS
"START condition"
2 MHz = *4 *4
teyep< 40 MHz 2 tcvep = 2 tcvep - ns
40 MHz < *4 *4
4 teyep - 4 tcyep - ns
Noise filter tsp fevee <60 MHz *5
‘S 6 tevep - 6 tevce - ns
tevep <80 MHz CYCP CcYCP
80 MHz < *4 *4
toyep <100 MHZ 8 tevep - 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 typpar must not extend beyond the low period (f, ow) of the device’s SCL signal.

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

4: teyep is the APB bus clock cycle time. For more information about the APB bus number to which the I’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 = 2.7V t0 5.5V, Vgs = 0V)

+ *
Parameter Symbol Conditions FasF Mode Plus (Fm-+)"6 Unit Remarks
Min Max
SCL clock frequency fscL 0 1000 kHz
(Repeated) START condition
hold time thpsTA 0.26 - us
SDA | — SCL |
SCL clock L width tLow 0.5 - V&
SCL clock H width tHiGH 0.26 - us
(Repeated) START condition
setup time t 0.26 - s
SCL1 — SDA | y Ci= 30 pF, | "
i R = (Vp/|o|_) *D ®

ggtffidstlén:l 1 tHoDAT 0 0.45% 73 us
Dat tup ti
S e 50 R
Stop condition setup time
SC"_)T — SDA T p tSUSTO 0.26 - ps
Bus free time between
"Stop condition" and tsur 0.5 - us
"START condition"

60 MHz = 6t *4 ns

. . teyep <80 MHz Al )
N filt *
oise filter tsp 50 MHz < y - _ " 5
tever <100 MHz CYeR

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 io. indicates Vo, guaranteed current.

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

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

4: teyvep is the APB bus clock cycle time. For more information about the APB bus number to which the I2C is connected, see
8.Block Diagram in this data sheet.
To use fast mode plus (Fm+), set the peripheral bus clock at 64 MHz or more.

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

6: When using fast mode plus (Fm+), set the I/O pin to the mode corresponding to I’C Fm+ in the EPFR register.
See Chapter 12: /0 Port in FM4 Family Peripheral Manual Main Part (MN709-00001) for the details.

A S s T A
fom tsupar tsusta ter
R /_lv_
A — e e —»
tHpsTA thopar  thion tHosta tsp tsusto
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12.4.16 ETM/ HTM Timing

(Vcec = 2.7V to 5.5V, Vss = 0V)

Parameter Symbol Pin Name Conditions Nin Value Viax Unit Remarks
Vec245V 2 9 ns
Data hold teT™MH TRACECLK' ce
TRACEDI[15: 0] Vee <45V 2 15
TRACECLK Ut Vec 245V 50 MHz
frequency procE  —. Vee <45V 32 MHz
TRACECLK t Vec 245V 20 - ns
TRACE
clock cycle Vee <45V 31.25 - ns
Note:
—  When the external load capacitance C_ = 30 p~
| tevee !
| |
|
HCLK ™ Vo ™ Vo
| |
! tmace ‘
le »!
| |
| | |
TRACECLK /1 Vou  Vou / ~ Vou
I | |
| |
! termn termn :
|
! I L
TRACED[15: 0] i Von ‘ “ Von
' VoL ! VoL
| |
o -
b S
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12.4.17 JTAG Timing

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

. - Value :
Parameter Symbol Pin Name Conditions Nin Viax Unit Remarks
) TCK Vec 245V
TMS, TDI setup time t ! 15 - ns
P TES L TMS, DI | Ve <45V
. TCK, Vee 245V
TMS, TDI hold time tiTAGH ™S, TDI Ve <45V 15 - ns
. TCK, Vcc 245V - 25
TDO delay time tiraco TDO Voo <45V _ 5 ns
Note:
—  When the external load capacitance C_ = 30 pF
| |
| |
TCK j Von "~
Vb“i ;
: tITAGS : tI'I'AGH |
: R —h E—
TMS/TDI | >< Vou | Von™
| Voo | V0L>C
+ |
1 1 1
Liaep |
M
TDO OH
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12.4.18 I°S Timing (Multi-function Serial Interface)
(Ve = 2.7V to 5.5V, Vss = 0V)

i - Value ;
Parameter Symbol Pin Name Conditions Min Max Unit | Remarks
I2SCK max frequency  (*1) flasck MI2SCKx - - 6.144 MHz
I2S clock cycle time  (*1) tieve MI2SCKx - 4 tevep2 - %
12S clock Duty cycle A MI2SCKx 45 55 %
[2SCK | — 12SWS delay MI2SCKX,
time lswor MI2SWSx - 20 +20 ns
[2SCK | — 12SDO delay MI2SCKX,
time spor MI2SDOX - -20 +20 ns
K
Lzrr?eD e tosst MI2SCKX, - 36 - ns
12SCK 1 — 125DI hold time | tepir iy SDix - 0 i ns
I2SCK falling time te - - 5 ns
—— MI2SCKx
I2SCK rising time tr - - 5 ns

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

Notes:
—  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 -/
MI2SCK
ViL
i el
tsopt
MI2SWS 7/ Von
and
MI2SDO - VoL
i ; €<—p
. losst " tsput
ViH VIH"’;'
MI2SDI
A ViL Vi
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter
(Vecc = AVee = 2.7V to 5.5V, Vss = AVss = AVRL = 0V)

Parameter Symbol NZInQe Min V%l/l;e Max Unit Remarks
Resolution - - - - 12 bit
Integral nonlinearity - - - - 45 LSB
Differential nonlinearity - - - - +25 LSB AVRH
Zero transition voltage Vot ANXX - +2 +7 LSB =27Vto55V
Full-scale transition Offset calibration
voltage VEst ANXx - AVRH + 2 AVRH £ 7 LSB when used
Total error - - - +3 +8 LSB
Conversion time - - 05" - - MS AVec 245V
L 0.15 - 24,
Sampling time *2 ts - i 10 Hs 2\\;% j Z \\;
: - cc<4.
3 25 - 1000 AVcc 245V
Compare clock cycle tcek - =d 1000 ns
- AVCC <45V
State transition time to
operation permission tsr ) ) ) 1.0 Hs
A/D 1 unit
Power supply current ) AVCC - 0.69 0.92 mA operation
(analog + digital) - 1.3 22 A When A/D stop
A/D 1 unit
Reference power ) AVRH - 1.1 1.97 mA operation
supply current (AVRH) AVRH=55V
- 0.3 6.3 A When A/D stop
Analog input capacity Can - - - 12.05 pF
. . 1. 24,
Analog input resistance | R - - - | é kQ 2\\;@ > j 2 \\;
Interchannel disparity - - - - 4 LSB
Analog port input leak )
current - ANXX - 5 pA
. - AVRH Vv
Analog input voltage - ANXX 2&55 Y v
ss - cc
4.5 - AVce Tcck <50 ns
- AVRH \
Reference voltage 2.7 - AVce Teck =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 2 4.5V). Ensure that it
satisfies the value of sampling time (ts) and compare clock cycle (tcck).

For setting of sampling time and compare clock cycle, see Chapter 1-1: A/D Converter in FM4 Family Peripheral Manual
Analog Macro Part (MN709-00003). 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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ANXX
Analog input pin
Rext Ran

Comparator

Analog signal w w

source

(Equation l) ts2 (RAIN + Rext) X Can % 9
ts: Sampling time
Ran: Input resistance of A/ID = 1.2 kO at4.5V <AVcc <55V

Input resistance of AID=18kQ at2.7V<AVcc <45V
Can: Input capacity of A/D = 12.05 pF at 2.7 V <AVcc <55V

Rext: Output impedance of external circuit
(Equation 2) tc = tcck % 14
tc: Compare time
tcck: Compare clock cycle
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Definition of 12-bit A/D Converter Terms

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

M integral nonlinearity: Deviation of the line between the zero-transition point

(Ob0000O0O00000 «—— 0b000000000001) and the full-scale transition point
(0b111111111110 «<—— 0b111111111111) from the actual conversion characteristics.

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

Integral nonlinearity Differential nonlinearity
OXFFFT :
Actual conversion ! )
OXFFE+  characteristics OxX(N+1)T Actual conversion
{1 LSB(N-1) + Vo) characteristics
OXFFD+ e
‘ : VEsT -
! 3 ‘_7 (Actually- Ideal characteristics
i 12 A V" | = OxN-
= ! } =
= measured 2 \
=] i value) 5
© 0x004+ e " Vnt o
E (Actually-measured 8
2 ox003+ value) Sox(N-1)4 : VinsyyT
\Actual conversion | 5 T (Actually-measured
: i value
0x002- characteristics ' A VNt )
Ideal characteristics ‘ (Actually-measured
0x001-+ O0x(N-2) —Zy G value)
Vzr (Actually-measured value) . Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input
. . - - X(N-1)+V
Integral nonlinearity of digital output N = Vi - {1LSB SEISE::L) zr} [LSB]
Differential nonlinearity of digital output N = Voeyr-Var [LSB]
1LSB
- VFST - VZT
1LSB = 4094
N: A/D converter digital output value.
Vzr: Voltage at which the digital output changes from 0x000 to 0x001.
Vest:  Voltage at which the digital output changes from OxFFE to OxFFF.
Vi Voltage at which the digital output changes from Ox(N — 1) to OxN.
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B Total error: A difference between actual value and theoretical value.
The overall error includes zero-transition voltage, full-scale transition voltage and linearity error.

Total error
OxFFF — r T
i T -
! Vst =1.5LSB
OxFFE r-e-
Actual conversion !
J characteristics i :

OxFFD ro-- [
= {1LSB’ x (N-1) + 0.5 LSB?} :
o i i
- ——————— _——
5 : 1
° - |
© ! _ i
= 0x004 —— [ Sl T re==oo--d
U) [l ! T
= 1 | 1 Vnr
@) ' ' (Actually-measured

0x003 [ R 3 value)

; y Actual conversion
] characteristics
0x002 —— o pe— e :
I: — ldeal characterisics
0x001 — -4
Vz1'=0.5LSB’ — | r

AVRL . AVRH
Analog input

Vir— {1 LSB’ X (N-1) + 0.5 LSB’ }

Total error of digital output N = Tice [LSB]
- _ AVRH - AVRL
1LSB’ (ideal value) = 2096 Y|
V7' (ideal value) = AVRL + 0.5 LSB’ [V]
Vest' (ideal value) =  AVRH - 1.5 LSB’ V]

Vit : A voltage for causing transition of digital output from (N-1) to N
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12.6 USB Characteristics
(Vecc = AVee = 2.7V to 5.5V, USBVcc0 = USBVceel = 3.0V to 3.6V, Vss = AVss = 0V)

Pin ., Value :
Parameter Symbol Name Conditions Min Max Unit | Remarks
Input H level voltage Vin - 2.0 Uf%\g’c \Y *1
Input Input L level voltage Vi - Vss-0.3 0.8 \Y *1
characteristi Differential input *
cs sensitivity Vo ) 0.2 j v 2
Different common mode Vew . 0.8 o5 v %0
range
External
Output H level voltage | Ve, pull-down 2.8 3.6 Y, *3
resistance = 15
UDPO/ KO
UDMO,
UDP1/ Ext.ernal pull-up
Output L level voltage VoL resistance = 1.5 0.0 0.3 \% *3
UbDM1 KO
Output c volt Y 1.3 2.0 Y *4
characteristi rossover voltage “ . : :
cs Rise time ter Full-Speed 4 20 ns *5
Fall time tee Full-Speed 4 20 ns *5
Rise/fall time matching tFRFM Full-Speed 90 111.11 % *5
Output impedance ZpRy Full-Speed 28 44 Q *6
Rise time R Low-Speed 75 300 ns *7
Fall time tLe Low-Speed 75 300 ns *7
Rise/fall time matching tLRFM 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) = 0.8V,
Vi (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]

| ‘|
| hatl

T T T 1 T 1T 1T 1T 1T T 1T 1717 T 11

08 25

Common mode input voltage [V]

Minimum differential input
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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 (Von).
4: The cross voltage of the external differential output signal (D +/D -) of USB I/O buffer is within 1.3 V to 2.0 V.

v

O+
M_ax 2OV NGy Vers specified range
Min 1.3V N e N

D- 4

5: They indicate rise time (irisg) 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
Rs=277
TxD+ ANV, 1
f ) /; C =50pF
Rs=27?
TxD- J_
Q : /; C,=50pF

3-State Enable

Page 157 of 170
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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 defihes 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.

ruil-spead Buffer
5 Rs
TxD+ O 28Q to 44Q Equiv. Imped.
Rs
TxD- :m 28Q to 44Q Equiv. Imped.
3-State Enable %J : Mount it as external resistance.

Rs series resistor 250 to 30Q
Series resistor of 270 (recommendation value) must be added.

And, use "resistance with an uncertainty of 5% by E24 sequence.’

7: They indicate rise time (trisg) and fall time (iraLL) 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 TFALL

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
”””””””””” Rs=270Q
TxD+ —
g ) Rpd C.=50pF to 150pF
i s /;
! Rs=270
TxD- . .
: Rpd é C.=50pF to 150pF
3-State Enable %»—CP s ; - P P
@ T Rpd=15kQ
Low-Speed Load (Downstream Port LLoad) - Reference 2
Low—speed Buffer
"""""""""" Rs=270)
TxD+ MWA— VTERM
F ) C.=
! 200pF to 600pF Rpu
3 | Rs=270
- i
§ C § C= Rpu=1.5kQ
3 State Enable 4 | L 200pF to 600pF VTERM=3.6V
Low-Speed Load (Compliance Load)
Low—speed Buffer
”””””””””” Rs=27Q
TxD+ SATAAY 1
E Yo /]/; C.=200pF to 450pF
| | Rs=270
- — W
9 CL=200pF to 450pF
3-State Enable .« i ;
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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 \% :;YQSQ voltage
Released voltage VDH - 2.51 2.60 2.69 Vv \r’i‘ég‘:” voltage

12.7.2 Interrupt of Low-Voltage Detection
y Value ;
Parameter Symbol Conditions Min Typ Max Unit Remarks
Detected voltage VDL 2.80 2.90 3.00 \% \éVhen voltage
_ rops
/| = OB When voltage
Released voltage VDH 2.90 3.00 3.11 V| fiees 9
Detected voltage VDL 2.99 3.10 3.21 Vv \é\’he“ voltage
_ rops
S/HI = 0D When voltage
Released voltage VDH 3.09 3.20 3.31 \% rises g
Detected voltage VDL 3.18 3.30 3.42 Vv \é"he” voltage
_ rops
SVHI = 048 When voltage
Released voltage VDH 3.28 3.40 3.52 \Y fises 9
Detected voltage VDL 3.67 3.80 3.93 Vv ‘é\’he” voltage
_ rops
SVHI = 0114l When voltage
Released voltage VDH 3.76 3.90 4.04 Vo s 9
Detected voltage VDL 3.76 3.90 4.04 V \éVhen voltage
_ rops
SVHI = 01110 When voltage
Released voltage VDH 3.86 4.00 4.14 Vo e 9
Detected voltage VDL 4.05 4.20 4.35 Vv \éVhen voltage
SVHI = 01001 vl —
Released voltage VDH 4.15 4.30 4.45 v ‘r’i\éein voltage
Detected voltage VDL 4.15 4.30 4.45 V \O’I\/he” oI
_ rops
SVHI = 01000 When voitage
Released voltage VDH 4.25 4.40 4.55 Vo | figes 9
Detected voltage VDL 4.25 4.40 4.55 Vv \é\’he“ voltage
_ rops
SVHI = 11000 When voltage
Released voltage VDH 4.34 4.50 4.66 \% rises 9
LVD stabilization wait 6000xtcycp
time tLvow - - - * Ms

*! teyep indicates the APB2 bus clock cycle time.
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12.8 MainFlash Memory Write/Erase Characteristics
(Vec = 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 1.1 S
Write cycles < 100
|(_|1a6|ft:/i\{())rd times i 12 100 us Not including system-level overhead
write time Write cycles > 100 200 time
times
Chip erase time* ) 13.6 68 s Lr}(;lgges write time prior to internal

*: It indicates the chip erase time of IMB 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 | Maxck Unit Remarks
Sleep mode HCLKx1 us
High-speed CR Timer mode
Main Timer mode 40 80 us
PLL Timer mode
Low-speed CR Timer mode 450 900 us
Sub Timer mode 896 1136 us
RTC mode
Stop mode tient 316 581 Us
(High-speed CR/Main/PLL Run mode return)
RTC mode
Stop mode 270 540 V&
(Low-speed CR/sub Run mode return)
without RAM
Deep Standby RTC mode with RAM retention 369 667 Hs retention
Deep Standby Stop mode with RAM retention with RAM
I 667 Hs retention

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

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

ExtINT

Int t fact .
nterrupt factor Active

accept /v

|

f——————————————————————————————————————» |

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

CPU
. Start
Operation a

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

Internal
Resource INT

Interrupt factor

Active
accept

|

O

|

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

CPU
. Start
Operation a

*. Depending on the standby mode, iiiterrupt 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
(Vece = 2.7V to 5.5V, Vss = 0V)

Value :
Parameter Symbol Tvp Max® Unit Remarks
Sleep mode 155 266 us
High-speed CR Timer mode
Main Timer mode 155 266 us
PLL Timer mode
Low-speed CR Timer mode 315 567 uS
Sub Timer mode treNT 315 567 us
RTC mode
Stop mode 315 567 us
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
" |
| | |
| - | |
C i
Internal RST RST Active | Release
| |
| | |
I e — |
! : tRONT :
| |
|
|
|
|
CPU
Operation Start
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Example of Standby Recovery Operation (when in Internal Resource Reset Recovery*)

Internal
Resource RST

Internal RST RST Active Release

trRoNT

CPU
Operation

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
S6E2G36HOAGV20000 512 KB 128 KB N/A Plastic LQFP (0.5 mm pitch), 144 pin
S6E2G38HOAGV20000 1 MB 192 KB N/A (LQS144)
S6E2G36J0AGV20000 512 VB 128 KB N/A Plastic LQFP (0.5 mm pitch), 176 pin
S6E2G38J0AGV20000 1 MB 192 KB N/A (LQP176)
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14.Package Dimensions

Package Type

Package Code

LQFP 144

LQS144

LQS144 , 144 Lead Plastic Low Profile Quad Flat Package

DlA

DLAA

 ARRRRRARARRA1AAAAARARARRRRARRRRRAAAL

|
|

| E—

[EEEREELLLLLL LR

e E
| L4 s
|
= DETAIL X
& | -
) | =
1
L C LR EEEEEELE TEEEEEEEEEEELLEELE
12 @
4X A
x Slww]c]As[0] ¢
A [Sfaa[c]A2[0] I EESEON ;
—SEE DETAIL X
T, SECTION AA

N\,

[AJcec[C]
PACKAGE LQS144
SYMBOL MIN. [ NOM. | MAX.
A — | — | 170
Al 006 | — | 026
b 017 | 022 | 027
009 | — | 020
D 22.00 BSC.
D1 20.00 BSC.
e 0.50 BSC
E 22.00 BSC.
E1 20.00 BSC.
L 045 | 060 | 0.75
L1 0.30 | 050 | 0.70
aaa — | — | 020
bbb — | — | 010
ccc — | — | 0.08
ddd — | — | 0.08
N 144

N SEATING
A PLANE

NOTES

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

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

TO BE DETERMINED AT SEATING PLANE C.

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

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

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

A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION, THE DAMBAR
PROTRUSION (§) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MCRE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FQOT.

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

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

Rev. A
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Package Type Package Code
LQFP 176 LQP176

LQP176 , 176 Lead Plastic Low Profile Quad Flat Package

L)
S
B
=m
>

0~8, (

= L1
% DETAIL X
AAMN A
[A5]D]
Osee[c]A5]D] A ;
/—SEE DETAIL X
N SECTION AA'
I SEATING
PLANE
PACKAGE LQP176 NOTES
SYMBOL MIN. | NOM. | MAX. 1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)
A | — 1m0 A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINGIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 000 [ — | 020 A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H,
b 047 | 022 | 027 /A\TO BE DETERMINED AT SEATING PLANE C.
. - . IMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
009 [ — | 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED

D 26.00 BSC. AT DATUM PLANE H.

D1 24.00 BSC. A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED

WITHIN THE ZONE INDICATED.

ki 050BSC AREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 26.00 BSC. SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1 24.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
L 045 | 060 | 075 A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 0.30 | 050 | 070 PROTRUSION (§) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
aaa — | — | 020 THE LOWER RADIUS OR THE LEAD FOOT.
bbb — | — | o10 A\THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
cce — | 008 1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
ddd — | — 1 oo0s THE LOWEST POINT OF THE PACKAGE BODY.
N 176
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Document Title: SBE2G3 Series, 32-bit ARM® Cortex®-M4F, FM4 Microcontroller
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Description of Change
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New Spec.
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HITK

11/20/2015

Changed status from Preliminary to Final.

Updated 4 Pin Description:

Added “Note” about TAP pins.

Updated 12.2 Recommended Operating Conditions:

Added the "Smoothing capacitor (Cs)”.

Added the “Current Value” in “Maximum leak current at operating”.
Updated 12.3.1 Current Rating:

Updated Table 12-1 ~ 12-9:
Added the “MAX” value.
Updated Table 12-11:
Updated 12.5 12-bit A/D C
Updated “Zero transition” and “Full-scale transition” value.

Added “Total error”.
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Sales, Solutions, and Legal Information

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

Products PSoC® Solutions
ARM® Cortex® Microcontrollers  cypress.com/arm psoc.cypress.com/solutions
Automotive ress.c utomotive PSoC 1| PSoC 3 |PSoC 4 | PSoC 5LP
Clocks & Buffers cypress.com, S Cypress Developer Community
Interface s.com/interface Forums | WICED IOT Forums | Projects | Videos | Blogs |
) ; Training | Components
Internet of Things cypress.cem/iot
Liahting & P c : ; Technical Support
ighting ower Contro cypress.com/p rpsoc cypress.com/go/support
Memory ypress.com/i ry
PSoC cypress.com/p:
Touch Sensing cyp uch
USB Controllers cypress.com/usl
Wireless/RF cypress.com/v 2SS

ARM and Cortex are the registered trademarks of ARM Limited in the EU and other countries.
___________________________________________________________________________\W 4 "~

© Cypress Semiconductor Corporation, 2015-2016. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including Spansion LLC (“Cypress”). This document,
including any software or firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries
worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or
other intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software,
then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source
code form, to modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form
externally to end users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s patents that are
infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction,
modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent
permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any
product or circuit described in this document.  Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. It
is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. Cypress
products are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support
devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where the
failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is any component of a device or system whose failure to perform
can be reasonably expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress
from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs,
damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

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

Document Number: 001-99445 Rev.*B November 18, 2016 Page 170 of 170



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for ARM Microcontrollers- MCU category:
Click to view products by Cypress manufacturer:

Other Similar products are found below :

R7FS3A77C2A01CLK#AC1 MB96F119RBPMC-GSE1 MB9BF122LPMC1-G-INE2 MB9BF122L PMC-G-INE2 MB9BF128SAPMC-GE2
MBO9BF218TBGL-GE1 MB9BF529TBGL-GE1 26-21/R6C-AT1V2B/CT 5962-8506403M QA MBOYAF342MAPMC-G-INE2

MB96F001Y BPMC1-GSE1 MB9BF121KPMC-G-IJNE2 VA10800-D0O00003PCA CP8547AT CY9AF156NPMC-G-IJNE2
MBO9BF104NAPMC-G-IJNE1 NHS3152UK/A1Z MK26FN2MOCAC18R EFM32TG230F32-D-QFN64 EFM 32T G232F32-D-QFP64

EFM 32T G825F32-D-BGA48 MBO9AFB44NBBGL-GE1 MB9BF304RBPMC-G-JINE2 MB9BF416RPMC-G-INE2 MBO9AF155MABGL-GE1L
MB9BF306RBPMC-G-INE2 MBO9BF618TBGL-GE1 ATSAMS/0N21A-CN LPC1/754FBD80 STM32F030K6T6TR AT91M42800A-33AU
ATSAM3NOAA-MU ATSAM3NOCA-CU ATSAM3SD8BA-MU ATSAMA4LC2BA-UUR ATSAMA4LS2AA-MU ADuC7023BCPZ62I-R7
ATSAMALSACA-CFU ADUCM3027/BCPZ-R7 ADUCM3027BCPZ-RL ADUCM3029BCPZ-R7 LPC2141FBD64.151 CEC1702Q-B1-SX
ADUC7020BCPZ62IRL7 TMS5701114CZWTQQ1 TM4C123AE6PMIR S6E2H14GOAGV 20000 ATSAMD20J15B-AU ATSAMD20J16B-
MN ATSAMV71N20B-CB



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/embedded-processors-controllers/microcontrollers-mcu/arm-microcontrollers-mcu
https://www.x-on.com.au/manufacturer/cypress
https://www.x-on.com.au/mpn/renesas/r7fs3a77c2a01clkac1
https://www.x-on.com.au/mpn/cypress/mb96f119rbpmcgse1
https://www.x-on.com.au/mpn/cypress/mb9bf122lpmc1gjne2
https://www.x-on.com.au/mpn/cypress/mb9bf122lpmcgjne2
https://www.x-on.com.au/mpn/cypress/mb9bf128sapmcge2
https://www.x-on.com.au/mpn/cypress/mb9bf218tbglge1
https://www.x-on.com.au/mpn/cypress/mb9bf529tbglge1
https://www.x-on.com.au/mpn/everlight/2621r6cat1v2bct
https://www.x-on.com.au/mpn/e2v/59628506403mqa
https://www.x-on.com.au/mpn/cypress/mb9af342mapmcgjne2
https://www.x-on.com.au/mpn/cypress/mb96f001ybpmc1gse1
https://www.x-on.com.au/mpn/cypress/mb9bf121kpmcgjne2
https://www.x-on.com.au/mpn/vorago/va10800d000003pca
https://www.x-on.com.au/mpn/cypress/cp8547at
https://www.x-on.com.au/mpn/cypress/cy9af156npmcgjne2
https://www.x-on.com.au/mpn/cypress/mb9bf104napmcgjne1
https://www.x-on.com.au/mpn/nxp/nhs3152uka1z
https://www.x-on.com.au/mpn/nxp/mk26fn2m0cac18r
https://www.x-on.com.au/mpn/siliconlabs/efm32tg230f32dqfn64
https://www.x-on.com.au/mpn/siliconlabs/efm32tg232f32dqfp64
https://www.x-on.com.au/mpn/siliconlabs/efm32tg825f32dbga48
https://www.x-on.com.au/mpn/cypress/mb9afb44nbbglge1
https://www.x-on.com.au/mpn/cypress/mb9bf304rbpmcgjne2
https://www.x-on.com.au/mpn/cypress/mb9bf416rpmcgjne2
https://www.x-on.com.au/mpn/cypress/mb9af155mabglge1
https://www.x-on.com.au/mpn/cypress/mb9bf306rbpmcgjne2
https://www.x-on.com.au/mpn/cypress/mb9bf618tbglge1
https://www.x-on.com.au/mpn/microchip/atsams70n21acn
https://www.x-on.com.au/mpn/nxp/lpc1754fbd80
https://www.x-on.com.au/mpn/stmicroelectronics/stm32f030k6t6tr
https://www.x-on.com.au/mpn/microchip/at91m42800a33au
https://www.x-on.com.au/mpn/microchip/atsam3n0aamu
https://www.x-on.com.au/mpn/microchip/atsam3n0cacu
https://www.x-on.com.au/mpn/microchip/atsam3sd8bamu
https://www.x-on.com.au/mpn/microchip/atsam4lc2bauur
https://www.x-on.com.au/mpn/microchip/atsam4ls2aamu
https://www.x-on.com.au/mpn/analogdevices/aduc7023bcpz62ir7
https://www.x-on.com.au/mpn/microchip/atsam4ls4cacfu
https://www.x-on.com.au/mpn/analogdevices/aducm3027bcpzr7
https://www.x-on.com.au/mpn/analogdevices/aducm3027bcpzrl
https://www.x-on.com.au/mpn/analogdevices/aducm3029bcpzr7
https://www.x-on.com.au/mpn/nxp/lpc2141fbd64151_1
https://www.x-on.com.au/mpn/microchip/cec1702qb1sx
https://www.x-on.com.au/mpn/analogdevices/aduc7020bcpz62irl7
https://www.x-on.com.au/mpn/texasinstruments/tms5701114czwtqq1
https://www.x-on.com.au/mpn/texasinstruments/tm4c123ae6pmir
https://www.x-on.com.au/mpn/cypress/s6e2h14g0agv20000
https://www.x-on.com.au/mpn/microchip/atsamd20j15bau
https://www.x-on.com.au/mpn/microchip/atsamd20j16bmn
https://www.x-on.com.au/mpn/microchip/atsamd20j16bmn
https://www.x-on.com.au/mpn/microchip/atsamv71n20bcb

