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S6E2C2 Series
32-bit ARM® Cortex®-M4F

FM4 Microcontroller

Devices in the S6E2C2 Series are highly integrated 32-bit microcontrollers with high performance and competitive cost. This series
is based on the ARM Cortex-M4F processor with on-chip flash memory and SRAM. The series has peripherals such as motor
control timers, A/D converters, and communications interfaces (USB, CAN, UART, CSIO (SPI), I°’c, LIN). The products that are
described in this data sheet are placed into TYPE3-M4 product categories "FM4 Family Peripheral Manual Main Part (002-04856)."

Features

32-bit ARM Cortex-M4F Core

B Processor version: rOpl

B Up to 200 MHz frequency operation
EFPU built-in

B Support DSP instructions

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

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

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

On-chip Memories

B Flash memory
This series is based on two independent on-chip flash

memories.

O Up to 2048 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 protectione
HESRAM
This is composed of three independent SRAMs (SRAMO,
SRAM1 and SRAM2). SRAMO is connected to the I-code bus
or D-code bus of Cortex-M4F core. SRAM1 and SRAM2 are
connected to system bus of Cortex-M4F core.

O SRAMO: up to 192 Kbytes

O SRAM1: 32 Kbytes
O SRAM2: 32 Kbytes
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External Bus Interface

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

B Up to 25-bit address bus

B Supports address/data multiplexing

B Supports external RDY function

B Supports scramble function

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

B 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 function and a host.

BUSB function
O USB 2.0 Full-speed supported
O Max 6 EndPoint supported
» EndPoint 0 is control transfer
» EndPoint 1, 2 can be selected bulk-transfer,
interrupt-transfer or isochronous-transfer
» EndPoint 3 to 5 can select bulk-transfer or
interrupt-transfer
« EndPoint 1 to 5 comprise double buffer
* The size of each endpoint is as follows.

- Endpoint 0, 2 to 5: 64 byte
» EndPoint 1: 256 byte

BUSB host
0 USB2.0 Full-Speed/Low-Speed supported
O Bulk-transfer, interrupt-transfer, and isochronous-transfer
support
O USB Device connected/dis-connected automatically detect
O IN/OUT token handshake packet automatically
O Max 256-byte packet length supported
O Wake-up function supported
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Multi-function Serial Interface (Max 16 channels)

B Separate 64 byte receive and transmit FIFO buffers for
channels 0 to 7.

H Operation mode is selectable for each channel from the
following:
O UART
o CSIO (SPI)
OLIN
ol’c
BUART
O Full-duplex double buffer
O Selection with or without parity supported
O Built-in dedicated baud rate generator
O External clock available as a serial clock

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

ECSIO (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’C
O Standard mode (Max 100 kbps)/Fast mode (Max 400 kbps)
supported

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

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

M Eight independently configured and operated channels

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

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

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

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

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

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

A/D Converter (Max 32 channels)

W 12-bit A/D Converter
O Successive approximation type
O Built-in three units
O Conversion time: 0.5 uys at5 vV
O Priority conversion available (priority at two levels)
O Scanning conversion mode

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

D/A Converter (Max 2 Channels)
ER-2R type
W 12-bit resolution

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

General Purpose I/O Port

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

the peripheral function can be allocated.

H Capable of pull-up control per pin

M Capable of reading pin level directly

M Built-in port-relocate function

B Up to 120 high-speed general-purpose 1/O ports in 144 pin
package

B Some pins 5V tolerant 1/0.
See 4. Pin Descriptions and 5. /O Circuit Type for the
corresponding pins.
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Multi-function Timer (Max three Units)
The multi-function timer is composed of the following blocks:

Minimum resolution: 5.00 ns

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

HOutput compare x 6 ch/unit

B A/D activation compare x 6 ch/unit
HW\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:

EPWM signal output function

B DC chopper waveform output function
HDead time function

HInput capture function

B A/D convertor activate function

EDTIF (motor emergency stop) interrupt function

Real-Time Clock (RTC)

The real-time clock can count year, month, day, hour, minute,

second, or day of the week from 00 to 99.

M interrupt function with specifying date and time
(year/month/day/hour/minute/second/day of the week) is

available. This function is also available by specifying only
year, month, day, hour, or minute.

B Timer interrupt function after set time or each set time.

H Capable of rewriting the time with continuing the time count.

M| eap year automatic count is available.

Quadrature Position/Revolution Counter (QPRC;
Max four Channels)

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

HThe 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

Document Number: 002-05030 Rev.*A
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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:

EFree-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

Hinclude one non-maskable interrupt (NMI)

Watchdog Timer (2 Channels)
A watchdog timer can generate interrupts or a reset when a
time-out value is reached.

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

The hardware watchdog timer is clocked by low-speed internal
CR oscillator. The hardware watchdog is thus active in any
power saving mode except RTC mode and Stop mode.

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

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

B |EEE-802.3 CRC32 generator polynomial: 0x04C11DB7

Page 3 of 207



CYPRESS

PERFORM

Programmable Cyclic Redundancy Check (PRGCRC)
Accelerator

The CRC accelerator helps a verify data transmission or
storage integrity.

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

B CCITT CRC16 generator polynomial: 0x1021
HIEEE-802.3 CRC32 generator polynomial: 0x04C11DB7

B Generating polynomial

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

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

HPart A2 SD Host Controller Standard Specification version
3.00

M 1-bit or 4-bit data bus

Ethernet-MAC
HCompliant with IEEE802.3 specification

B 10 Mbps/100 Mbps data transfer rates supported
EMII/RMII for external PHY device supported.

EMII: Max one channel

B RMII: Max one channel

B Full-duplex and half-duplex mode supported.
HW\Wake-ON-LAN supported

HBuilt-in dedicated descriptor-system DMAC

HBuilt-in 2 Kbytes transmit FIFO and 2 Kbytes receive FIFO.
B Compliant IEEE1558-2008 (PTP)

I°S (Inter-IC Sound Bus) Interface (TX x 1 channel,
RX x 1 channel)

M Supports three transfer protocols
ol’s
O Left justified
O DSP mode

O Separate clock generation block for flexible system
integration options

M Master/slave mode selectable

ERX Only, TX Only or TX and RX simultaneous operation
selectable

BWord length is programmable from 7-bits to 32 bits

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

EDMA, interrupts, or polling based data transfer supported

Document Number: 002-05030 Rev.*A
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High-Speed Quad SPI

Up to 66 MHz clock rates for very fast data transfers to and
from SPI compatible devices.

Up to 256 Mbytes of memory mapped address space.

H Single data rate (SDR)
B Supports single, dual, and quad data modes

HBuilt-in direct mode and command sequencer mode

O Direct mode: Access by use of transmission
FIFO/reception FIFO (up to16 word x 32 bit)

O Command sequencer mode: Automatic access assigned to
external device area.

Clock and Reset

HClocks
Five clock sources (two external oscillators, two internal CR
oscillators, and Main PLL) that are dynamically selectable.
O Main clock: 4 MHz to 48 MHz
O Sub clock: 32.768 kHz
O High-speed internal CR clock: 4 MHz
O Low-speed internal CR clock: 100 kHz
O Main PLL Clock

HResets
O Reset requests from INITX pin
O Power on reset
O Software reset
O Watchdog 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.

MLVD1: error reporting via interrupt

MLVD2: auto-reset operation

Page 4 of 207
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Low-power Consumption Mode
Six low power consumption modes are supported.

HSleep
ETimer
ERTC
H Stop

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

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

Peripheral Clock Gating

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

VBAT

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

ERTC

W 32-kHz oscillation circuit
HPower-on circuit

M Back up register: 32 bytes

B Port circuit

Document Number: 002-05030 Rev.*A
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Crypto Assist Function

The following function is built in as Crypto Assist Function.
The dedicated middleware is necessary for this calculator
operation.

HPKA (Public Key Accelerator)

O PKA (Public Key Accelerator) is modular exponentiation
calculation accelerator used of RSA Public Key crypto and
so on.

O Available bit length: Up to 2048-bit

B AES calculator

O AES (Advanced Encryption Standard) calculator is a AES
common key crypto accelerator which is compliant with
FIPS (Federal Information Processing Standard
Publication )197.

O Available key length: 128/192/256-bit
0 CBC mode and ECB mode support

B SHA-256 calculator

0 SHA-256 calculator is a SHA-256 hash function
accelerator which is compliant with FIPS180-2.

B External Bus Data Scramble

O It enables to scramble input/output data of External Bus
Interface.

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

BEmbedded 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 1/O:
USBVCCO =3.0Vto 3.6V (when USB is used)
=2.7V1t0 5.5V (when GPIO is used)
O Power supply for USB ch 1 I/O:
USBVCC1 =3.0Vto 3.6V (when USB is used)
=2.7V1t0 5.5V (when GPIO is used)
O Power supply for Ethernet-MAC 1/O:
ETHVCC = 3.0 Vto 5.5V (when Ethernet is used.)
=2.7V1t0 5.5V (when GPIO is used)
O Power supply for VBAT:
VBAT =165Vto55V
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1. Product Lineup

S6E2C2 Series

Memory Size
Product Name S6E2C28H/J/L S6E2C29H/J/L S6E2C2AH/J/L
On-chip flash memory 1024 Kbytes 1536 Kbytes 2048 Kbytes
On-chip SRAM 128 Kbytes 192 Kbytes 256 Kbytes
SRAMO 64 Kbytes 128 Kbytes 192 Khytes
SRAM1 32 Kbytes 32 Kbytes 32 Kbytes
SRAM2 32 Kbytes 32 Kbytes 32 Kbytes
Function
S6E2C28H0A S6E2C28J0A S6E2C28L0A
S6E2C29H0A S6E2C29J0A S6E2C29L0A
Product Name S6E2C2AHOA S6E2C2AJ0A S6E2C2AL0A
S6E2C28HHA S6E2C28JHA S6E2C28JHA
S6E2C29HHA S6E2C29JHA S6E2C29JHA
S6E2C2AHHA S6E2C2AJHA S6E2C2AJHA
Pin count 144 176/192 216
CPU Cortex-M4F, MPU, NVIC 128 ch
| Freq. 200 MHz
Power supply voltage range 2.7V t0 5.5V
USB2.0 (function/host) 2ch

Ethernet-MAC

1ch.(Max) MIl: 1 ch /RMII: 1 ch (Max)

DMAC

8ch

DSTC

256 ch

Addr: 25-bit (Max),
Data: 8-/16-bit

Addr: 25-bit (Max),
Data: 8-/16-bit

Addr: 25-bit (Max),
Data: 8-/16-/32-bit

CS: 9 (Max), CS: 9 (Max), CS: 9 (Max),
External bus interface SRAM, SRAM, SRAM
NOR flash NOR flash , NOR flash ,
NAND flash NAND flash NAND flash,
SDRAM SDRAM
Multi-function seri%l interface 16¢ch (Max)
(UART/CSIO/LIN/I"C) chOtoch7: FIFO, ch8toch15: No FIFO

Base timer

(PWC/Reload timer/PWM/PPG)

16 ch (Max)

A/D activation compare | 6 ch
5 | Input capture 4 ch 3 units (Max)
£ | Free-run timer 3ch
L | Output compare 6 ch
= | Waveform generator 3ch
PPG 3ch
SD card interface 1 unit
I°s - 1 unit
High-speed quad SPI - 1 unit
QPRC 4 ch (Max)
Dual timer 1 unit
Real-time clock 1 unit
Watch counter 1 unit

CRC accelerator

Yes (fixed, programmable)

Watchdog timer

1 ch (SW) + 1 ch (HW)

External interrupts

32 pins (Max)+ NMI x 1

1/0O ports

120 pins (Max)

152 pins (Max)

190 pins (Max)

12-bit A/D converter

24 ch (3 units)

32 ch (3 units)

12-bit D/A converter

2 units (Max)

CSV (clock supervisor)

Yes

LVD (low-voltage detector)

2 ch

Document Number: 002-05030 Rev.*A
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S6E2C2 Series

S6E2C28HOA S6E2C28J0A S6E2C28L0A
S6E2C29H0A S6E2C29J0A S6E2C29L0A
Product Name S6E2C2AHOA S6E2C2AJ0A S6E2C2AL0A
S6E2C28HHA S6E2C28JHA S6E2C28JHA
S6E2C29HHA S6E2C29JHA S6E2C29JHA
S6E2C2AHHA S6E2C2AJHA S6E2C2AJHA
.y High-speed 4 MHz (£2%)
Built-in CR Low-speed 100 kHz (Typ)
Debug function SWJ-DP/ETM/HTM
Unique ID Yes
Crypto Assist Function - | Yes - | Yes* | -

*: Crypto Assist Function is built in following products.
S6E2C28HHA, S6E2C29HHA, S6E2C2AHHA,
S6E2C28JHA, S6E2C29JHA, S6E2C2AJHA,
S6E2C28LHA, S6E2C29LHA, S6E2C2ALHA

Notes:

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

It is necessary to use the port relocate function of the 1/0 port according to your function use.

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

2. Packages
S6E2C28HOA S6E2C28J0A S6E2C28L0A
S6E2C29H0A S6E2C29J0A S6E2C29L0A
Product Name S6E2C2AHOA S6E2C2AJ0A S6E2C2AL0A
Package S6E2C28HHA S6E2C28JHA S6E2C28LHA
S6E2C29HHA S6E2C29JHA S6E2C29LHA
S6E2C2AHHA S6E2C2AJHA S6E2C2ALHA
LQFP: LQS144 (0.5-mm pitch) o - -
LQFP: LQP176 (0.5-mm pitch) - o -
BGA: LBE192 (0.8-mm pitch) - o -
LQFP: LQQ216 (0.4-mm pitch) - - Q

O: Supported
Note:

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

Document Number: 002-05030 Rev.*A
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3. Pin Assignments

LQS144

S6E2C2 Series

vee
PAO/RTO20_OTIOAB_O/AIN2_O/INTOO_O/IMADATAQD_O
PALIRTO21_0/TIOAS_0/BIN2_OIMADATAOL_O
PA2IRTO22_OITIOAL0_0/ZIN2_OIMADATAO2_0
PAJIRTO23_OITIOAL1_OIMADATAO3_0
PAUIRTO24_0TIOAL2_OIMADATA04_O
PASISINI_O/RTO25_O/TIOAL3_O/INTO1_OIMADATAOS 0
PAGISOT1_0IDTTI2X_OIMADATA0_0
PATISCK1_0/IC20_OIMADATAO7_0
PABISINT_0/IC21_O/INT02_OMKUPLMADATAOB_0
PA9ISOT7_0/IC22_OIMADATAD9_0
PAAISCK7_0/IC23_0IMADATALO_O
PABISCS70_OIFRCK2_O/INTO3_OIMADATAL1_0
PACISCS71_0/TIOBB_O/AIN3_O/MADATA12_0
PADISCK3_0/TIOB9_0/BIN3_OIMADATA13 0
PAE/ADTG_0/SOT3_0/TIOB10_0/ZIN3_OIMADATA14_0
PAFISIN3_0ITIOB11_OINT16_O/MADATAIS_0
POB/SIN14_0/TIOB12_0/INT17_0/MDQM0_0
POY/SOT14_0/TIOB13_0INT18_O/MDQM1_0
PONADTG_L/SCK14_O/AIN2_LIMCLKOUT_0
P32/BIN2_LINT19_0/S_DATAL_ 0
P3YFRCK0_01ZIN2_1/S_DATAO_O

P34/IC03_0/INT00_1/S_CLK 0

vee

vss

P35/IC02_0/INTO1_1US_CMD_0
P3§/ICO1_O0/INT02_1/S_DATA3 0
P37/IC00_0/INTO3_LIS_DATA2 0
P33ADTG_2/DTTIOX_0/S_WP_0
P39/SIN2_L/RTO00_OITIOAO_V/AIN3_VINT16_1/S_CD_OIMAD24_0
P3AISOT2_URTOO1_O/TIOAT_L/BIN3_VINT17_1/MAD23_0
P3B/SCK2_/RTO02_O/TIOA?_U/ZIN3_L/INT18_1/MAD22_OIMNALE_0
P3C/SIN13_O/RTOO03_O/TIOA3_1/INT19_LIMAD21_OMNCLE_0
P3DISOT13_/RTO04_OITIOA4_LMAD20_OIMNWEX_O
P3E/SCK13_OIRTO0S_0/TIOAS_1/MAD19_OIMNREX_O

vss

|°|®|ﬂ|ﬂ'|”‘|b|u|'\'|“|

vss

PBLUDPO

PEO/IUDMO
usBvCCo

PBOISINA_O/INT31_OMWKUP3

PBLUHCONXO/SOT4_OMALE_OIRTCCO_0/SUBOUT_O
P62/SCK4_OIMWEX_0

P6I/ADTG_3IRTS4_0/INT30_OIMOEX_0

PBE/ADTG_5/SCK4_1IC23_LINT29_0/E_PPS

PDUINT3L_LE_TX00

PD2/CTS4_UFRCK2_LE_TXEN

PDO/INT30_UE_TX01

(Top View)

PCFIRTS4_1/INT12_0/E_TX02

PCE/SINA_LINT1S_O/E_TX03

PCDISOT4_1/INT14_O/E_TXER

PCCIE_TCK

PCBIINT28_0/E_COUT

vss

ETHVCC

PCOITIOB15_0/E_COL

PCAITIOALS_O/E_CRS

PCBIE_RXCK_REFCK

PC7/INT13_0/E_MDCICROUT_1

PCEITIOA14_O/E_MDIO

PCSITIOB14_0/E_RXDV

PCAITIOAT_O/E_RX00

PC3ITIOB7_0/E_RX0L

PC2ITIOA6_O/E_RX02

PCUTIOB6_O/E_RX03

PO4TDOISWO

PCOE_RXER

POIITMS/SWDIO

PO2ITDI

POLTCKISWCLK

POOTRSTX
vee

144

143

142

141

140

139

138

137

136

135

134

133

132

131

130

129

128

127

126
125

124

123

122

121

120

119

118

117

116

115

114

113

112

111

110

LQFP - 144

§

g

§

HEE

8

g

8

|m|>|m|m|4|m‘«a‘o|-—\|m|m|»|m|m|«4|m|m|:|u|~|m|

37

£
39
40

a1

a2

a3

a4

a5

a6

a1

a8

49

50
51

52

53

54

55

56
57

58
59
60
61

62
63

64

65

66
67
68

69

70

71

vee

P40/SIN3_LRTO10_O/TIOAQ_O/AINO_O/INT23_OIMCSXT_0

P41/SOT3_URTO11_O/TIOAL_O/BINO_O/MCSX6_0

P421SCK3_1IRTO12_0TIOA2_0/ZINO_OIMCSX5_0

P43/SIN15_O/IRTO13_O/TIOA3_O/INTO4_OMCSX4_0

P44/SOT15_0IRTO14_OITIOA4_OMCSX3_0

P45/SCK15_0/RTO15_OTIOAS_0IMCSX2_0

c
vss
vee

P7DISCK1_LIDTTILX_OAINTOS_O/WKUP2IMCSX1_0

P7EIADTG_7IFRCK1_0IMCSX0_0

INITX
P4BIXOA

PATIXIA

VBAT

PABIVREGCTL

PAINVWAKEUP

P70/ADTG_8/SIN1_LINTO06_OMRDY_0

P7U/SOT1_1/MAD00_0

P72/SIN9_OITIOB0_0/INTO7_OMADO1_O

P74/SCK9_0/TIOB2_0IMADO3_0

P73/SOTO_O/TIOB1_0/MAD02_0

P75/SINS_0ITIOB3_O/AIN1_O/INT20_0/MADO4_0

P76/SOT8_OTIOB4_O/BIN1_OIMADO5_0

P77/SCK8_0/TIOBS_0/ZIN1_OIMADO6_O

P78/SIN6_0/IC10_0/INT21_0/MADO7_0

P79/SOT6_0/IC11_0IMADOS_0

PTAISCKE_0/IC12_0/MAD0S_C

P7B/DAL/SCS60_0/IC13_0/INT22_0

PTCIDAOISCS61_0INTO4_1

PEOMD1

MDO
PE2IX0
PE3IXL

vss

vss
PB3IUDPL

PB2IUDM1

usBvccL

P20INMIXWKUPO
P21/ADTG_4/SINO_O/INT27_0/ICROUT_0
P22/AN3U/SOTO_0/INT26_0
P23/UHCONX1/AN30ISCKO_OITIOB13_1
P24/AN29ITIOAL3_/MAD18_0
P25/AN28/INT25_OIMAD17_0

P26/MAD16_0
P27IAN27/SINS_OIINT24_0IMAD15_0
P2BIANZ6/SOTS_0MAD14_0
P29/AN25/SCK5_OIMAD13 0
P2A/AN24/CTS5_OMAD12_0
PIF/ANISIRTSS_0/TIOBS_UINT27_/MAD11_0
PIE/AN14/TIOAS_L/INT26_1/MAD10_0
PID/AN13/SCK12_0/TIOBS_2TRACED3
PIC/AN12/SOT12_OTIOAS_2ITRACED2
PIB/ANIV/SINI2_O/TIOB4_2/INT11_O/TRACEDL
PLAAN10/SCK2_0ITIOA4_2ITRACEDO
P19/ANOY/SOT2_0/TIOB3_2/INT24_1ITRACECLK
PIB/ANCBISIN2_OITIOA3_2/INT10_0
PL7/ANO7ISCK 11_0ITIOB2_21ZIN1_2
PIG/ANOG/SOT11_OTIOA2_2/BIN1 2
PIS/ANOSISINLL_OITIOB1_2/AIN1_2/INT09_0
PLUANO4/SOTS_1

PL3/ANOY/SING_L/INT25_1

P12/AN02/SCK 10_OITIOAL_2/2IN0_2
PLI/ANOY/SOT10_0/TIOBO_2/BINO_2
PIO/ANOO/SIN10_OTIOAQ_2/AINO_2/INT08_0

Note:

The number after the underscore (

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

Document Number: 002-05030 Rev.*A

) in pin names such as XXX_1 and XXX_2 indicates the relocated port number.
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LQP176

S6E2C2 Series

(Top View)

e
£
g
g
E
g :
B\ a
2 g
g o 4
] @
- g
8 B .
o Y é‘m\ 58 8o 8 s S S o
o o E- 8 38 «
EE R FEE 2 2588
o £ 5 5 R w oy w S 93 - o o Q9 o
£7a5333d8g983 5 g335gao3%8g¢88 05599
SEg;eery8¥ags 8 88E888:FEEE graiid
E2:ERPzZ0Fduic: o duESudygyy S%EEES,92 3
22E5ESEEEE5E5 5 dag8925888¢9%552828 ¢
£2833:¢38¢2PFRR2ERE oZEspiizaifigpedaylf _2F
§28z22EPpeEpPEERPZo e go8EE5838085BpZE2Eg2s5¢
,33:8333bE3bzzEade CSEEyEEEEEEC R EEEEE
3882338283 883386380088zE38858833003883ggzgzazgsggss
$5B8Ez5BFe o588 088E8¢8¢058p3¢875382¢8¢85z8328828°¢8
wee [T =
PAGRTO TIoRe GARYZ AINTC0 SMADKTAR.© | 2 r
oauRTO omion iz ontoaTAct 0 [ 3 0
PRRTO2 ATIOALD OG oAORTATZ 0 | 4 =
pramrozs. amionts onmoaTazs 0 | 5 =
PasRTO amiont2 ontsoATA 0 | & w
RSN ORTO?S, 0oL NToL oNAOATASS.0 | 7
orssoTL_aDTTI OMAoATAN 0 | 8 =
ontscrsoncan onmsontaon o [
ssoscs 2 oRTom ok 2 | 10 =
ssamron o 2 | 12 ar
a2 oMNTER oMKUPLOATAL0 | 52
RSO 01c22 csoATACR 0 [ 32 [
O
orarscsT0 oFRCK2 GNTOL oMAoATALL 0 | 18 I
orciscs_omioBs omns onoATA.0 | 17
sRDsCKa oo 0N onAoATALS 0 | 18 [
SAEOTG. HS0TS mioB 00N oNAOATALLD | 19
PRSI OO 11 OINTLS OMADATALS 0 [ 20 o
mousivia omos12 017 ovoquo 0 [ 21
PowSOTLA 0TIOBL3 GINT oMoo 0 | 2 LOFP - 176 m
PONADTG USCK14 DAN2 LMCLKOUT 0 | 23 Q. o
paarmionss am1ea ansoi o [ 21 [
enmonta aizsexo o [ 2 m
ez uris 0 oATiL0 [ o
ko vz s, 04T 0 | 27 [
pasnces omTo0 s Lo [ 78 e
e [= [
vs [ o
asicen omTor_us oo, 0 | a1 m
amican omron s oA 0 | w
DT 20T 0 W0 (31 "
oSN URTO00.0TI0A UANG UINTIE 35 €O.0MD24 0 | 35 o
sansoT? RTO0L OO IS T A0 | 8 o
PaBISCK2 URTOGR 0TIk U2Ne MNTE8 INAD22 aMNALE 0 | 37 %
PACIINES ORTORA 710K INTI! A0 oWCLE 0 (38 ®
PaDSOTI2 ORTOR: OTION UNAoZ oMW 0 (28 m
SsEC1s ORTO0S 0TI0AS, MRS ONNREK 0 | 40 =
AN o
ssesoTi0 amioRt2 2108000 0 [ 4 o
psscan amionta aroswso o | ©
s [ 5
%’%:‘%’3E‘F\EE‘E%EIG%%IEGEEEﬁ%l&@%lﬁ:ﬁlpﬁﬁ‘ﬁts‘ﬁ%s‘%g&‘@%z%
 c oo oggooEEiLoEoacmecooemooooaneo e ns ey
89925990880 85525 79°99992959°929%%%9%958¢¢%3
L eRzoy > PR R EEEEREREERES-E-E-E XX ey 2885884 g 8 >
S EEEEE SFfEZecegLirpEE oy EEE=q
g888¢8¢ 88 F:i fgezesss:63288¢s3sgs3¢::28 °°¢
- sz 58zzzz:z¢§ 2 H ]
5555553 85 5gm‘w‘mmn‘ﬂﬂi:ﬁ%zﬁs\ﬂ‘swg‘a‘ig‘;
235333 3 Feeag 0055552322355 554
EE2E83% EN §8chEB8EEdEd 2808088
zs8z2¢ - gg58z282:82z88z288z238 J
£8s5z¢c¢ ¢ §ES585655¢c2:28588°5835354¢
O S P deZigdadganSSdiEgEZa8
2 E $gZ"B8Ppgeg o288 % S
fsgfss £ gfe Bogsezgizseciizad
5555k 5 2 £oy S58SEE2588032J88 3
£2849352 x B JE5 gnluﬂws‘mwssg:xz H
cgogdy ERS geg 2 8348328528 g
EEEREE E 2 5 2 gg8suvEg2e
555383 ) @ I N xPxoo SR E e
gn 828 3 g & feEgEgze "
o5 35 g8dd < £ ETEFEG
2 AR
2285 2 Ekg
283 2
2 a3 g
@
g
g

vss
PBAUDPL

PB2/UDML

useveet

P2ONMIXMWKUPO
P2UADTG_4/SINO_OINT27_OICROUT_0
P22/AN3USOTO_OINT26 0
P23/UHCONXL/AN30ISCKO_OTIOB13 1
P2AAN29ITIONLS_UMAD1S O
P2S/AN28INT25_OMAD17_0

P26MADLS 0
P2TIAN2TISINS_OIINT24_OIMAD15_0
P2BIANZEISOTS OMADL4 0
P2S/AN2SISCKS_OMADI3 0

P2NANZACTSS OMAD12 0

PLFIANISRTSS OTIOBS_INT27_UMAD11 0
PLE/ANLAITIOAS_UINT25_UMAD10 0
PB7/AN23/TIOB12_LITRACEDT
PB/AN22ISCKS_LITIOAL2_TRACEDS
PBS/AN21/SOTS LITIOBLL_UINT11 LITRACEDS
PBA/ANZ0ISING_UTIOALL_UINT10_LTRACEDS
PIDIANLSISCK12 O/TIOBS_2TRACEDS
PICIANIZISOT12_OITIOAS_2/TRACED2
PIB/ANLUSINI2 OTIOBA 2INT11 OTRACEDL
PLAANI0ISCK2_OTIOM 2TRACEDO
PLG/ANOYISOT2_OITIOB3 2/INT24 LITRACECLK
PLB/ANOG/SIN2_OITIOAS_2INT10_0
PBI/ANIOISCS62 LTIOB10_1
PB2/ANIBISCS61_LTIOALD_L/INT09_1
PBLANLTISCS60_LITIOBS_LINTOS 1
PBO/ANIBISCKS_LITIOAS 1

PL7IANOTISCK11 OITIOB2_212IN1 2
PLG/ANOG/SOT11_ OTIOA2_2/BINI_2
PLS/ANOSISINIL OITIOB1_2/AINI. 2/INT09 0
PLUANOSOT 1

PLAANOYSING_LINT25 1
PL2/ANO2/SCK10_0ITIOAL 2/2IN0_2
PLUANOUSOT10_0ITIOB0_2/8IND_2
PLO/ANOOISINIO_OITIOAO_2/AINO_2IINTO8_0
AVRH

AVRL

avss

Avee

vee

Note:

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

Document Number: 002-05030 Rev.*A

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number.
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LQQ216

S6E2C2 Series

vee
PAOIRTO20_0ITIOAS_O/AIN2_OINTO0_OIMADATADO 0
PALRTO21_OTIOAS_O/BIN2_ OMADATAD 0
PA2IRTO?Z2_OTIOALD O/ZIN_OIMADATAD2_O
PAIRTOZ3_ OITIOALL OIMADATAD3.0
PAURTO24_OITIOAL?_ OIMADATAA_0
PASISINI_OIRTO2S_OITIOAL3_OINTO1_ OIMADATADS_0
PAGISOT1_0IDTTI2X_OMADATADG O
PATISCK1_OIC20_ MADATADT_0
PSOISCS72_0IRTO00_LITIOAS 2/MADATALS 0
P5USCS73_ORTOOL LITIOBE_2MADATALT_0
PS2RTO02_LITIOAS_2MADATALE_0
PSYURTO03_UTIOBY_2IMADATAL9 0

7_0IC21_ OINTO2_OMIKUPUMADATADS 0
PAOISOT7_OIC22_ IMADATADD_0
PANSCK7_01C23_OMADATALD_0
PABISCST0_OIFRCK2_ OINTO3_OMADATALL O
PACISCS71_OTIOBS_D/AING_OMADATAL2_0
PSAISINIS_URTOO4_UTIOAL0_2INTOD_2MADATAZ0_0
PSSISOT1S_URTO0S_LTIOB10_/MADATAZL 0
PSGISCK15_UDTTIOX_UTIOBO_UMADATAZ2 0
PS71C00_LITIOB1_UMADATAZS_0
PADISCK3_0ITIOBS_OIBIN_OMADATAL3 0
PAEIADTG_0/SOT3_OTIOB10_07ZN3_OMADATALA 0
PAFISING_OTIOB11_OINT16_OMADATALS 0
PSEISINLI_LICO1_UTIOB2_LINTO2_2MADATAZ4_0
PSOISOT11_1IC02 LITIOB3_UMADATARS 0
PSAISCK 11_L/IC03_UTIOB4_UMADATAZS 0
PSBIFRCKO_UTIOBS_UMADATAZ_0
POBISINLA_OTIOB12_OINT17_OMDQMO_0
POSISOT14_OITIOB13_O/NT18_OMDQM1_0
PONADTG_L/SCK14_DIAIN2_UMCLKOUT_O
PSCITIOALL 2MADATAZS_ORTCCO_LUSUBOUT_L
P30TIOALS_2INTO3_2MDQM2_012SDI0_0
P3UTIOB13 2MDQM3_0125CK0_0
P32BINZ_INT19_0/S_DATALO
PAUFRCKO_0/ZIN2_US_DATAO 0
P341CO3_OINTO0_US_CLK_0

vee

vss

P3SIC02_OINTOL_US_CMD_0
P3BICOL_OINTO2_U/S_DATA3 0

P37ICO0_OINTO3_UIS_DATAZ_0
P3BADTG_2IDTTIOX_0IS_WP_0
P3ISINZ_LIRTOO0_0TIOAD_LAING_LINT16_US_CD_0MAD24_0
PAASOT2_LRTOD_OTIOAL_UBING_LINTI7_UMAD23_0
P3BISCK2_LIRTO02_OTIOA?_LZIN3_UINT18_1IMAD22_ OMNALE_0
PSCISINIS_OIRTO03_OTIOA3_UINT19_LMAD21_ OMNCLE O
P3DISOTI3_ORTOD4_OTION_UMAD20_OMNWEX_O
P3E/SCK13_ORTOUS_OITIOAS_UMADIS_OMNREX_0
PSDISINIO_LTIOB11_2INTO1_2MADATAZ9_DIZSMCLKO_0
PSE/SOT10_LITIOAIZ_2/MADATAS0_0125000_0
PSFISCK10_U/TIOB12_2MADATAS1_02SWS0_0

vss

[[o[s[s[o[e[e[e]<]e]

[+]

vss

PBUUDPO

PeoOMO
useveco

PEOISINA INT31_OWKUPS

PEUUHCONXOISOT4_OMALE_RTCCO_0ISUBOUT_O
PE2SCK4_OMWEX_0

PEXADTG_IRTS4_GINT30_OMOEX_ 0

PESIRTO24_1INT26.1

PBAICTS4_OIRTOZS_LINT29_1

PBAISINIS_URTOZ3_LTIOALS 2INTLS 2

PETISOTI3_URTOZ2_UTIOB1S 2

PBAISCK13_URTO21_LTIOALd 2

POIRTO20_1IOB14 2

POAIDTTIZX_UTIOAT_2

PECISOTIA_LIC21_UTIOAS 2

PGRISINIA_UIC20_TIOBT_2INT14_2

PEDISCK14_UIC22_UTIOBS._2

PD2CTS4_UFRCK2_LE_TXEN

PGEIADTG_SISCK4_LICZ3_1INTZ9_0F_PPS.

(Top View)

PDUINTSL_VE_TX00
PCAIOB15_0/E_COL

PCDISOT4_UINT14_OE_TXER
PCBIINT28_E_COUT

POOINT30_UE_TX01
PCFIRTSA_UINTI2 O _TX02
PCEISING_LINTLS_ OIE_TX03
PCCiE_TCK

ETHveC

PCATTIOALS OFE_CRS

PCIINTI3 0FE_MDCICROUT 1

PCAIE_RXCK_REFCK

PCSITIOB 14_0E_RXDV

PCATIOAT_OfE_RX00

PCATIOB7_OE_RX0L

PCATIOs_0E_RX02

PCUTIOBG_OE_RX03
PCUE_RXER

} 210_Cs2.0
1Q_Cs1.
cs00

POTITXO_2INT13_ 2K

0

PIRXO_ZINTI2 2
POSIRTSS_1

5 11Q_CS0 ¢
ScK 0

PO4ICTSS I

Q.

PIAISCKS_INTIS_1K

Q_100_0
PO2ISOTS_LINT14_1Q_101.0

POUSING UINTI3

102.0

101

POOINTI2_1/Q_103.0

PO4TDOISWO

PONTMSISWDIO

POUTCKISWELK

POOTRSTX
vee

216

25

22

a1

210
209

28

207

206

204

203

201

200
199
196

[os |
[ |
[0 |
[0 |
[(es |

193

186

182

180

179
178
7

176

175

12

T

1m0

169

165

164

163

LQFP - 216

vss
PBIUDPL

Pa2UDML

ussveer

P2ONMIWKUPO
P2UADTG_4ISINO_OINT27_0ICROUT_O
P22IANIUSOTO_OINT26_0
P23UHCONXUANIUISCKO_OTIOB13 1
P24IAN2OITIOAL3_UMADIS 0
P2SIANZBINTZS_OMADLT 0

P26IMADIS 0
PBFISING_UZIN3 2INT11 2TRACEDIS
PBE/SOTO_UBING_2/TRACEDLA
PBOISCKO_UAIN3 2INT10 2TRACED1
PBCITRACEDI2
P2TIAN2TISING OINT24_ OMADIS 0
P2BIANSISOTS_OMAD14 0
P2UIAN2SISCKS_OMAD13 0
P2AAN2AICTSS_OMAD12 0

PIFIANISRTSS OTIOB8_LINT27_UMAD11 0
PLEIANIAITIOAS_LINT26_1MAD10_0
PB7IANZATIOR 12_UTRACED?
PBEIAN22/SCKE_LITIOAL?_ITRACEDS
PBS/ANZUSOTE_LITIOB11_UINTLI_LTRACEDS
PBAIAN2OISING_UTIOALL LINT10_LTRACEDA
vee

vss

PIDIANIUISCK12_OITIOBS _2ITRACED3
PICIANIZISOT12_OITIOAS_AITRACED2
PIB/ANLUSINI2_OTIOB4_2INT11_ OTRACEDL
PLAANI0ISCK2_OITIOM 2ITRACEDD
PI9IANOSISOT2_ OITIOB3_2/INT24_LITRACECLK
PLBIANOBISINZ_OTIOAS 2INT10_0
PBYUANIOISCSE2 LTIOB10_1
PBANIBISCSEL_LTIOALO_LINTOS_1
PBUANITISCS60_LITIOBS_UINTOS_1
PBOANIBISCKS_LITIOA 1
PL7IANOTISCK11_0ITIOB2_22N1_2
PIGIANOBISOT11_OTIOAZ_2/BINI_2
PISIANOSISINI1_OTIOB1_2/AIN1_2INT09_0
PBBISCKS_LIZIN_2ITRACED1L
PBAISOTS_UBINZ_2TRACEDI0

[<[e[e[z e e e s []<[e e[z [e]e e e [ [e]=[a[e 2 []e]

[¢e]s

B

[

[s]s[s]e]z]r

[BEEERAE

PBOISING_UAINZ_2INT09_2TRACEDS

PBBIADTG_6ISCS63_LIINTO8_2TRACEDS

PLUANO4SOTS_1

PLIANONISING_INT25_1

P12IANO2ISCK10_OTIOAL_21ZINO_2

PLUANOUSOT10_OTIOB0_2/BIN_2

PL0/ANOOISINIO_OITIOAD_2IAINO_2INT08_0

B

55

5
57
5

o
&

s

&
&
o7
&
&
o

2
&

o

2

7
®
0
2
>

B
o
&7

0
0
o
o

\

%
o

3

o
%
o7
o

%
10

10

102
108

104

105

107

vee

PAOISING_URTOL0_OTIOAO_DIAINO_GINTZ3_GMCSX7_0

PAUSOT3_LRTO11_OTIOAL_OBINO_OMCSX6_0

PA2ISCK3_URTOL2_OITIOA2_0ZINO_OMCSXS_0

PAUSINIS_ORTOL3_ OTIOA3_OINTO4 OMCSX4_0

P44/SOTIS_OIRTO14_OTTIOAZ_ OMCSX3_0

PASISCK1S_OIRTO15_OTIOAS_OMCSX2_0

PAAISINIZ_UAINO_LINT04 2

PABISOTIZ_1BINO_L

PACISCK12_1ZINO 1
PADISCST2_LINTOS 2

PaEISCST3 1

P7DISCK1_UDTTIIX_OINTOS OMWKUPZIMCSX1_0.

PIEIADTG_TIFRCK1_OMCSX0_0

X
PasXOA

PaT1A
vBAT
PINADTG_B/SIN_LINTOS_OMRDY_0
P74ISCKS_OTIOB2_OMADO3_0

PF2RTO10_LITIOAS_UMRASX 0

PASVWAKEUP

PFOISCSE3_OFRCK1_UTIOALS_UINT22. 1
PUSOTI_UMADOO O

P73SOTS_OTIOB1_OMADO2.0

PFLISCS62_0TIOBIS_UINTZ3_1

P721SING_TIOBO_0INTO7_OMADOL_0

PRIRTOL1_LITIOBG_LINTOS_IMCASX_0

PFARTO12_UTIOAT_UINTOS_UMSOWEX 0

PESRTOL3_UTIOB7_UINTO7_UMCSX8_0

PE7IRTOLS_U/TIOB14_LINT21_UMSDCLK_0

P7SISING_OTIOB3_OIAINI_O/INT20_ OMADO4_O

PFGRTO14_UTIOAL4_UINT20_UMSDCKE_0

PTIISCK8_OTIOBS O/ZIN1_OMADDS_0

P7AISOTE_OTIOB4_0/BINI_OMADOS_0

PFAISCS70_UDTTI JAINL_L

PFOISCS71_UICI0_UBINL_L

P79ISOTG,0/C11_OMADOS_ 0

PTRISING 0IC10_0INTZ1_OMADOT_0

PTAISCKS_0C12_ OMADO9_0

PICIDASCSB1_0INTOS 1

PTBIDALISCS60_0IC13_ OINTZ2 0

PFBISOT7_UIC12_UINTOT_2

PEAISCK7_UIC11_UZINI_L

PEOMDL

PRCISINT_UICI3_1INTOS_ 2

PE2XO

PEIXL

vss

Note:

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

Document Number: 002-05030 Rev.*A
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S6E2C2 Series

PFBGA-192

Note:

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

For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.
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CYPRESS S6E2C2 Series

PERFORM

4. Pin Descriptions

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

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

i IO .

Pin Number Pin Name Circuit Pw_;_State
LQQ216 | LQP176 LQS144 LBE192 Type ype
1 1 1 Cc1 VCC - -
PAO
RTO20_0
(PPG20_0)
2 2 2 B2 TIOA8_0 G K
AIN2_0
INT0O0_0
MADATAO0_O
PAL
RTO21_0
(PPG20_0)
TIOA9_0
BIN2_0
MADATAOL O
PA2
RTO22_0
(PPG22_0)
TIOA10_0
ZIN2_0
MADATAO2_0
PA3
RTO23 0
5 5 5 D5 (PPG22_0) G
TIOALL 0
MADATAO03_0
PA4
RTO24_0
6 6 6 D2 (PPG24_0) G
TIOA12 0
MADATAO4_0
PA5
SINL_O
RTO25 0
7 7 7 D1 (PPG24_0) G K
TIOA13 0
INTOL 0
MADATAO5_0
PAG
SOTL_0
8 8 8 D3 (SDAL_0)) E
DTTI2X_0
MADATAO06_O
PA7
SCK1_0
9 9 9 D4 (SCL1_0) E
IC20_0
MADATAO7 0
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S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

10

E2

P50

SCS72 0

RTO00_1
(PPG00_1)

TIOAS 2

MADATA16_0

11

11

E3

P51

SCS73 0

RTOO1 1
(PPG00_1)

TIOB8_2

MADATA17_0

12

12

E4

P52

RTO02_1
(PPG02_1)

TIOA9 2

MADATA18_0

13

P53

RTO03_1
(PPG02_1)

TIOB9_2

MADATA19 0

14

13

10

ES

PA8

SIN7 0

IC21 0

INTO2_0

WKUP1

MADATAO8_0

15

14

11

F1

PA9

SOT7 0
(SDA7_0)

IC22_0

MADATAQ9 0

16

15

12

F2

PAA

SCK7_0
(SCL7_0)

IC23 0

MADATA10_0O

17

16

13

F3

PAB

SCS70 0

FRCK2_0

INTO3_0

MADATA11_0

18

17

14

F4

PAC

SCS71_0

TIOB8_0

AIN3_0

MADATA12_0

19

P54

SIN15 1

RTO04_1
(PPG04_1)

TIOA10_2

INTOO 2

MADATA20 0

Document Number: 002-05030 Rev.*A
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S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

P55

SOT15_1
(SDA15 1)

RTOO05_1
(PPG04_1)

TIOB10_2

MADATA21 0

21

P56

SCK15 1
(SCL15 1)

DTTIOX_1

TIOBO 1

MADATA22_0

22

P57

IC00_1

TIOB1 1

MADATA23 0

23

18

15

F5

PAD

SCK3_0
(SCL3_0)

TIOB9 0

BIN3 0

MADATA13_0

24

19

16

F6

PAE

ADTG_0

SOT3_ 0
(SDA3 0)

TIOB10 0

ZIN3 0

MADATA14 0

25

20

17

G2

PAF

SIN3_0

TIOB11 0

INT16_0

MADATA15 0

26

P58

SIN11_1

ICO1_1

TIOB2_1

INTO2_2

MADATA24 0

27

P59

SOT11_1
(SDA11 1)

IC02_1

TIOB3_1

MADATA25 0

28

P5A

SCK11_1
(SCL11 1)

IC03 1

TIOB4 1

MADATA26_0

Document Number: 002-05030 Rev.*A
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S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

P5B

FRCKO 1

TIOB5_1

MADATA27_0

21

18

G3

P08

SIN14 0

TIOB12 0

INT17 O

MDQMO_0

31

22

19

G4

P09

SOT14_0
(SDA14_0)

TIOB13 0

INT18 0

MDQM1_0

32

23

20

G5

POA

ADTG_1

SCK14_0
(SCL14_0)

AIN2_1

MCLKOUT_0

33

P5C

TIOALL 2

MADATA28 0

RTCCO_1

SUBOUT _1

34

24

G6

P30

TIOA13 2

INTO3 2

MDQM2_0

12SDI0_0

35

25

H4

P31

TIOB13 2

MDQM3_0

12SCKO0_0

36

26

21

H2

P32

BIN2_1

INT19 O

S _DATAL 0

37

27

22

J1

P33

FRCKO_0

ZIN2_1

S_DATAO O

38

28

23

H3

P34

IC03 0

INTOO_1

S_CLK 0

39

29

24

H1

VCC

40

30

25

H5

VSS

41

31

26

H6

P35

IC02_0

INTOL 1

S CMD_O

Document Number: 002-05030 Rev.*A
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S6E2C2 Series

Pin Number

LQQ216 LQP176 LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

42 32 27

J5

P36

ICOL_0

INTO2_1

S _DATA3 0

43 33 28

J4

P37

IC00_0

INTO3_1

S _DATA2 0

44 34 29

J3

P38

ADTG_2

DTTIOX O

S WP 0

45 35 30

J2

P39

SIN2_1

RTO00_0
(PPG00_0)

TIOAO 1

AIN3_1

INT16_1

S CD O

MAD24 0

46 36 31

K1

P3A

SOT2_1
(SDA2_1)

RTOO01_0
(PPG00_0)

TIOAL 1

BIN3 1

INT17 1

MAD23 0

47 37 32

K2

P3B

SCK2_1
(SCL2_1)

RTO02_0
(PPG02_0)

TIOA2_1

ZIN3_1

INT18_1

MAD22_0

MNALE_0

48 38 33

K3

P3C

SIN13_0

RTO03_0
(PPG02_0)

TIOA3 1

INT19 1

MAD21 0

MNCLE_0

49 39 34

K4

P3D

SOT13 0
(SDA13 0)

RTO04_0
(PPG04_0)

TIOA4 1

MAD20_0

MNWEX_0

Document Number: 002-05030 Rev.*A
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S6E2C2 Series

Pin Number

LQQ216

LQP176 LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

50

40 35

L1

P3E

SCK13_0
(SCL13_0)

RTO05_0
(PPG04_0)

TIOAS 1

MAD19 0

MNREX_0

51

L2

P5D

SIN10_1

TIOB11 2

INTOL 2

MADATA29 0

I2SMCLKO 0

52

L3

P5E

SOT10_1
(SDA10_1)

TIOA12 2

MADATA30 0

12SDO0_0

53

43 -

M2

P5F

SCK10_1
(SCL10_1)

TIOB12 2

MADATA31 0

I2SWS0_0

54

44 36

M1

VSS

55

45 37

N1

VCC

56

46 38

N2

P40

SIN3 1

RTO10_0
(PPG10_0)

TIOAO 0

AINO 0

INT23 0

MCSX7_0

57

47 39

N3

P41

SOT3 1
(SDA3_1)

RTO11 0
(PPG10_0)

TIOA1 O

BINO 0

MCSX6_0

58

48 40

M3

P42

SCK3_1
(SCL3 1)

RTO12 0
(PPG12 0)

TIOA2_0

ZINO_O

MCSX5 0

Document Number: 002-05030 Rev.*A
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S6E2C2 Series

Pin Number

LQQ216

LQP176 LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

49

41

L4

P43

SIN15 0

RTO13_0
(PPG12 0)

TIOA3 0

INTO4 0

MCSX4 0

60

50

42

M4

P44

SOT15_0
(SDA15_0)

RTO14 0
(PPG14_0)

TIOA4 0

MCSX3_0

61

51

43

N4

P45

SCK15_0
(SCL15_0)

RTO15_0
(PPG14_0)

TIOA5 0

MCSX2_0

62

52

44

P2

C

63

53

45

P3

VSS

64

54

46

P4

VCC

65

P4A

SIN12 1

AINO_1

INTO4_2

66

P4B

SOT12 1
(SDA12_1)

BINO_1

67

P4C

SCK12_1
(SCL12 1)

ZINO 1

68

P4D

SCS72_1

INTO5_2

69

PAE

SCS73 1

70

55

47

LS

P7D

SCK1_1
(SCL1 1)

RX2_0

DTTI1X 0

INTO5_0

WKUP2

MCSX1_0

71

56

48

M5

P7E

ADTG 7

FRCK1 0

MCSX0_0

72

57

49

N5

INITX

73

58

50

PS5

P46

X0A

Document Number: 002-05030 Rev.*A
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Pin Number

LQP176 LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

59

51

P6

P47

X1A

Q

T

60

52

P8

VBAT

61

53

N6

P48

VREGCTL

0]

U

62

54

M6

P49

VWAKEUP

78

63

K5

PFO

SCS63 0

FRCKL 1

TIOA15 1

INT22 1

79

64

K6

PF1

SCS62_0

TIOB15_1

INT23_1

80

65

55

L6

P70

ADTG_8

SIN1 1

INTO6_0

MRDY 0

81

66

56

J6

P71

SOT1_1
(SDAL 1)

MADOO_0

82

67

57

L8

P72

SIN9 0

TIOBO_O

INTO7_0O

MADOL 0

83

68

58

K8

P73

SOT9_0
(SDA9_0)

TIOB1_0

MADO2_0

84

69

59

J8

P74

SCK9 0
(SCL9 0)

TIOB2_0

MADO3_0

85

70

N8

PF2

RTO10_1
(PPG10_1)

TIOAG_1

MRASX 0

86

71

M8

PF3

RTO11_1
(PPG10_1)

TIOB6_1

INTO5_1

MCASX_0
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S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

72

N9

PF4

RTO12_1
(PPG12_1)

TIOA7 1

INTO6_1

MSDWEX_0

88

73

P9

PF5

RTO13_1
(PPG12_1)

TIOB7_1

INTO7_1

MCSX8_0

89

74

M9

PF6

RTO14_1
(PPG14 1)

TIOA14 1

INT20 1

MSDCKE_0

90

75

L9

PF7

RTO15 1
(PPG14_1)

TIOB14 1

INT21 1

MSDCLK_0

91

76

60

K9

P75

SIN8_0

TIOB3_0

AINL 0

INT20_0

MADO4 0

92

77

61

P10

P76

SOT8_0
(SDA8_0)

TIOB4 0

BIN1 O

MADO5_0

93

78

62

N10

P77

SCK8_0
(SCL8 0)

TIOB5_0

ZIN1_O

MADO6_0

94

PF8

SCS70_1

DTTI1IX 1

AIN1 1

95

PF9

SCS71 1

IC10_1

BINL 1

96

79

63

L10

P78

SIN6_0

IC10_0

INT21_0

MADO7 0
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S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

80

64

K10

P79

SOT6_0
(SDA6_0)

IC11 0

MADO08_0

98

81

65

M10

P7A

SCK6_0
(SCL6_0)

IC12_0

MADO09_0

99

82

66

N11

P7B

DAl

SCS60_0

IC13 0

INT22_0

100

83

67

M11

P7C

DAO

SCS61 0

INTO4 1

101

PFA

SCK7_1
(SCL7_1)

IC11 1

ZINL 1

102

PFB

SOT7 1
(SDA7_1)

IC12_1

INTO7 2

103

PFC

SIN7_1

IC13_1

INTO6_2

104

84

68

N13

PEO

MD1

105

85

69

N12

MDO

106

86

70

P12

PE2

X0

107

87

71

P13

PE3

X1

108

88

72

N14

VSS

109

89

73

M14

VCC

110

90

74

M13

AVCC

111

91

75

M12

AVSS

112

92

76

L13

AVRL

113

93

77

L12

AVRH

114

94

78

L11

P10

ANOO

SIN10_0

TIOAO_2

AINO_2

INTO8_0

Document Number: 002-05030 Rev.*A

Page 23 of 207



CYPRESS

PERFORM

S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

115

95

79

K13

P11

ANO1

SOT10_0
(SDA10_0)

TIOBO_2

BINO_2

116

96

80

K12

P12

ANO2

SCK10_0
(SCL10_0)

TIOAl 2

ZINO 2

117

97

81

K14

P13

ANO3

SIN6_1

INT25_1

118

98

82

K11

P14

ANO4

SOT6_1
(SDA6_1)

119

PB8

ADTG 6

SCS63 1

INTO8_2

TRACEDS8

120

PB9

SIN9 1

AIN2 2

INT09 2

TRACED9

121

PBA

SOT9_1
(SDA9 1)

BIN2 2

TRACED10

122

PBB

SCK9_1
(SCL9 1)

ZIN2 2

TRACED11

123

99

83

J13

P15

ANO5

SIN11 0

TIOB1_2

AINL 2

INTO9_0

124

100

84

J12

P16

ANO6

SOT11 0
(SDA11_0)

TIOA2_ 2

BINL 2
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Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

125

101

85

Ji1

P17

ANO7

SCK11_0
(SCL11 0)

TIOB2_2

ZIN1 2

126

102

J10

PBO

AN16

SCK6_1
(SCL6_1)

TIOA9 1

127

103

J9

PB1

AN17

SCS60_1

TIOB9 1

INTO8_1

128

104

H10

PB2

AN18

SCS61 1

TIOA10_1

INTO9_1

129

105

J14

PB3

AN19

SCS62 1

TIOB10_1

130

106

86

H9

P18

ANO8

SIN2_0

TIOA3 2

INT10_0

131

107

87

H12

P19

ANO09

SOT2_0
(SDA2_0)

TIOB3_2

INT24 1

TRACECLK

132

108

88

H14

P1A

AN10

SCK2_0
(SCL2 0)

TIOA4 2

TRACEDO

133

109

89

G14

P1B

AN11

SIN12_0

TIOB4 2

INT11 O

TRACED1

134

110

90

H13

P1C

AN12

SOT12 0
(SDA12 0)

TIOAS_2

TRACED2
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Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

135

111

91

H11

P1D

AN13

SCK12_0
(SCL12_0)

TIOB5_2

TRACED3

136

VSS

137

VCC

138

112

G13

PB4

ANZ20

SIN8_1

TIOALL 1

INT10 1

TRACED4

139

113

F14

PB5

AN21

SOT8_1
(SDA8_1)

TIOB11 1

INT11 1

TRACED5S

140

114

G12

PB6

AN22

SCK8_1
(SCL8 1)

TIOA12 1

TRACEDG6

141

115

Gl

PB7

AN23

TIOB12_ 1

TRACED7

142

116

92

G10

P1E

AN14

TIOAS 1

INT26_1

MAD10 0

143

117

93

G9

P1F

AN15

RTS5 0

TIOB8_1

INT27_1

MAD11_0

144

118

94

F10

P2A

AN24

CTS5 0

MAD12_0

145

119

95

F11

P29

AN25

SCK5_0
(SCL5_0)

MAD13 0

146

120

96

F12

P28

AN26

SOT5_0
(SDA5_0)

MAD14 0
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S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

147

121

97

F13

P27

AN27

SIN5_0

INT24_0

MAD15_0

148

PBC

TRACED12

149

PBD

SCKO_1
(SCLO_1)

AIN3_2

INT10_2

TRACED13

150

PBE

SOTO_1
(SDAO_1)

BIN3 2

TRACED14

151

PBF

SINO_1

ZIN3_2

INT1L 2

TRACED15

152

122

98

E10

P26

MAD16_0

153

123

99

E1l

P25

AN28

INT25_0

MAD17 0

154

124

100

E12

P24

AN29

TIOA13 1

MAD18 0

155

125

101

E13

P23

UHCONX1

AN30

SCKO0_0
(SCLO_0)

TIOB13 1

156

126

102

D12

P22

AN31

SOTO0_0
(SDA0_0)

INT26_0

157

127

103

D13

P21

ADTG_4

SINO_ 0

INT27_0

CROUT_0O

158

128

104

C13

P20

NMIX

WKUPO

159

129

105

El4

USBVCC1

160

130

106

D14

P82

UbDM1
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CYPRESS

PERFORM

S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

161

131

107

C14

P83

UDP1

H

R

162

132

108

B14

VSS

163

133

109

A13

VCC

164

134

110

B13

P00

TRSTX

165

135

111

Al12

PO1

TCK

SWCLK

166

136

112

C12

P02

TDI

167

137

113

B12

P03

TMS

SWDIO

168

138

114

B11

P04

TDO

Swo

169

139

C11

P90

INT12_ 1

Q 103 0

170

140

D11

P91

SIN5_1

INT13 1

Q 102 0

171

141

B10

P92

SOT5_1
(SDA5 1)

INT14_1

Q 101 0

172

142

C10

P93

SCK5_1
(SCL5_1)

INT15_1

Q 100 0

173

143

D10

P94

CTS5 1

Q_SCK 0

174

144

B9

P95

RTS5 1

Q_CS0_0

175

P96

INT12 2

Q CS1.0

176

P97

INT13 2

Q CS2.0

177

145

115

C9

PCO

E_RXER

178

146

116

B8

PC1

TIOB6_0

E_RX03

179

147

117

D9

PC2

TIOA6 0

E_RX02
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CYPRESS

PERFORM

S6E2C2 Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

180

148

118

E9

PC3

TIOB7_0

E_RX01

K

\Y

181

149

119

F9

PC4

TIOA7_O

E_RX00

182

150

120

Cs8

PC5

TIOB14 0

E_RXDV

183

151

121

D8

PC6

TIOA14 0

E_MDIO

184

152

122

E8

PC7

INT13_0

E_MDC

CROUT 1

185

153

123

A10

PC8

E_RXCK_REFCK

186

154

124

F8

PC9

TIOB15_0

E _COL

187

155

125

B7

PCA

TIOA15 0

E_CRS

188

156

126

A9

ETHVCC

189

157

127

A8

VSS

190

158

128

A7

PCB

INT28_0

E_COUT

191

159

129

C7

PCC

E_TCK

192

160

130

A6

PCD

SOT4_1
(SDA4_1)

INT14_0

E_TXER

193

161

131

D7

PCE

SIN4_1

INT15_0

E_TX03

194

162

132

E7

PCF

RTS4 1

INT12 0

E_TX02

195

163

133

F7

PDO

INT30_1

E_TXO01

196

164

134

B6

PD1

INT31 1

E_TXO00

197

165

135

C6

PD2

CTS4 1

FRCK2 1

E_TXEN
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CYPRESS

PERFORM

S6E2C2 Series

Pin Number

LQQ216 | LQP176

LQS144

LBE192

Pin Name

110
Circuit
Type

Pin State
Type

198 166

136

D6

P6E

ADTG 5

SCK4_1
(SCL4 1)

IC23_1

INT29 0

E_PPS

199 -

P6D

SCK14_1
(SCL14 1)

IC22_1

TIOB6_2

200 -

P6C

SOT14 1
(SDA14 1)

IC21_1

TIOAG_2

201 -

P6B

SIN14 1

IC20 1

TIOB7_2

INT14_2

202 -

P6A

DTTI2X_1

TIOA7 2

203 -

P69

RTO20_1
(PPG20 1)

TIOB14 2

204 -

P68

SCK13_1
(SCL13_0)

RTO21_1
(PPG20_1)

TIOA14 2

205 -

P67

SOT13 1
(SDA13 1)

RTO22_1
(PPG22_1)

TIOB15 2

206 -

P66

SIN13 1

RTO23_1
(PPG22_1)

TIOA15 2

INT15 2

207 167

E6

P65

RTO24_1
(PPG24 1)

INT28 1

208 168

B5

P64

CTS4 0

RTO25_1
(PPG24 1)

INT29 1
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CYPRESS

PERFORM

S6E2C2 Series

Pin Number 110 .
Pin Name Circuit Plr_}State
LQQ216 LQP176 LQS144 LBE192 Type ype
P63
ADTG_3
209 169 137 Cc5 RTS4 0 L K
INT30_0
MOEX_0
P62
SCK4 0
210 170 138 B4 (SCL4TO) L
MWEX_0
P61
UHCONX0
SOT4 0
211 171 139 C4 (SDA4 0) L
MALE_O
RTCCO 0
SUBOUT 0
P60
SIN4 0
212 172 140 B3 INT3L 0 Q
WKUP3
213 173 141 A4 USBVCCO - -
P80
214 174 142 A3 JDMO H R
P81
215 175 143 A2 Jopo H R
216 176 144 B1 - -
- - - E1l - -
- - - Gl - -
- - - P7 - -
- - - P11 - -
- - - L14 - -
- - - A1l - -
- - - A5 - -
- - - N7 VSS - -
- - - M7 - -
- - - L7 - -
- - - K7 - -
- - - J7 - -
- - - G7 - -
- - - H7 - -
- - - H8 - -
- - - G8 - -
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CYPRESS S6E2C2 Series

PERFORM

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

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

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

Pin Number

Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192

ADTG 0 24 19 16 F6
ADTG 1 32 23 20 G5
ADTG 2 44 34 29 J3
ADTG_3 A/D converter external trigger input 209 169 137 €5
ADTG_4 | o v X Igger inpu 157 | 127 | 103 | D13
ADTG 5 198 166 136 D6

ADTG 6 119 - - -
ADTG 7 71 56 48 M5
ADTG 8 80 65 55 L6
ANOO 114 94 78 L11
ANO1 115 95 79 K13
ANO02 116 96 80 K12
ANO3 117 97 81 K14
ANO04 118 98 82 K11
ANO05 123 99 83 J13
ANO06 124 100 84 J12
ANO7 125 101 85 J11
ANO8 130 106 86 H9
ANQ09 131 107 87 H12
AD AN10 132 108 88 H14
converter AN11 133 109 89 G14
AN12 134 110 90 H13
AN13 135 111 91 H11
AN14 142 116 92 G10
AN15 A/D converter analog input pin. 143 117 93 G9
AN16 ANxx describes A/D converter ch xx. 126 102 - J10
AN17 127 103 - J9o
AN18 128 104 - H10
AN19 129 105 - J14
AN20 138 112 - G13
AN21 139 113 - F14
AN22 140 114 - G12
AN23 141 115 - G111
AN24 144 118 94 F10
AN25 145 119 95 F11
AN26 146 120 96 F12
AN27 147 121 97 F13
AN28 153 123 99 E11
AN29 154 124 100 E12
AN30 155 125 101 E13
AN31 156 126 102 D12

Document Number: 002-05030 Rev.*A Page 32 of 207



CYPRESS S6E2C2 Series
PERFORM
Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
TIOAO O 56 46 38 N2
B TIOAO 1 Base Timer ch 0 TIOA pin 45 35 30 J2
Ti?nS:r TIOAO 2 114 94 78 L11
0 TIOBO_O 82 67 57 L8
TIOBO 1 Base Timer ch 0 TIOB pin 21 - - -
TIOBO_2 115 95 79 K13
TIOA1 O 57 47 39 N3
B TIOA1 1 Base Timer ch 1 TIOA pin 46 36 31 K1
Ti;Seer TIOAL 2 116 96 80 K12
1 TIOB1 0O 83 68 58 K8
TIOB1 1 Base Timer ch 1 TIOB pin 22 - - -
TIOB1_2 123 99 83 J13
TIOA2_0 58 48 40 M3
B TIOA2 1 Base Timer ch 2 TIOA pin 47 37 32 K2
Tif‘nseer TIOA2 2 124 | 100 | 84 | J12
> TIOB2_0 84 69 59 J8
TIOB2 1 Base Timer ch 2 TIOB pin 26 - - -
TIOB2_2 125 101 85 J11
TIOA3_0 59 49 41 L4
B TIOA3 1 Base Timer ch 3 TIOA pin 48 38 33 K3
Ti?nS:r TIOA3 2 130 | 106 | 86 H9
3 TIOB3_0 91 76 60 K9
TIOB3 1 Base Timer ch 3 TIOB pin 27 - - -
TIOB3_2 131 107 87 H12
TIOA4_0 60 50 42 M4
TIOA4_1 Base Timer ch 4 TIOA pin 49 39 34 K4
Base TIOA4 2 132 108 88 H14
Timer
4 TIOB4_0 92 77 61 P10
TIOB4_1 Base Timer ch 4 TIOB pin 28 - - -
TIOB4_2 133 109 89 G14
TIOA5_0 61 51 43 N4
TIOA5 1 Base Timer ch 5 TIOA pin 50 40 35 L1
B_ase TIOAS_2 134 110 90 H13
Timer
5 TIOB5_0 93 78 62 N10
TIOB5_1 Base Timer ch 5 TIOB pin 29 - - -
TIOB5_2 135 111 91 H11
TIOAG6_0O 179 147 117 D9
TIOAG6_1 Base Timer ch 6 TIOA pin 85 70 - N8
Base TIOA6_2 200 - - -
Timer
6 TIOB6_0 178 146 116 B8
TIOB6_1 Base Timer ch 6 TIOB pin 86 71 - M8
TIOB6_2 199 - - -
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S6E2C2 Series

oL PhEes
PERFORM
Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
TIOA7_O 181 149 119 F9
TIOA7_1 Base Timer ch 7 TIOA pin 87 72 - N9
Base TIOA7 2 202 - - -
Timer
7 TIOB7_0 180 148 118 E9
TIOB7_1 Base Timer ch 7 TIOB pin 88 73 - P9
TIOB7_2 201 - - -
TIOA8_0 2 2 2 B2
TIOAS8_1 Base Timer ch 8 TIOA pin 142 116 92 G10
Base TIOA8 2 10 10 - E2
Timer
8 TIOB8_0 18 17 14 F4
TIOB8_1 Base Timer ch 8 TIOB pin 143 117 93 G9
TIOB8_2 11 11 - E3
TIOA9_0 3 3 3 C2
TIOA9 1 Base Timer ch 9 TIOA pin 126 102 - J10
Base TIOA9 2 12 12 - E4
Timer
9 TIOB9_0 23 18 15 F5
TIOB9_1 Base Timer ch 9 TIOB pin 127 103 - J9
TIOB9_2 13 - - -
TIOA10_0O 4 4 4 C3
TIOA10_1 Base Timer ch 10 TIOA pin 128 104 - H10
Base TIOA10 2 19 - - -
Timer
10 TIOB10_0 24 19 16 F6
TIOB10_ 1 Base Timer ch 10 TIOB pin 129 105 - Ji4
TIOB10_2 20 - - -
TIOA11_O 5 5 5 D5
TIOA1l_ 1 Base Timer ch 11 @ TIOA pin 138 112 - G13
Base TIOA11_2 33 - - -
Timer
11 TIOB11_0 25 20 17 G2
TIOB11 1 Base Timer ch 11 TIOB pin 139 113 - F14
TIOB11_2 51 41 - L2
TIOA12_0 6 6 6 D2
TIOA12_1 Base Timer ch 12 TIOA pin 140 114 - G12
B_ase TIOA12_2 52 42 - L3
Timer
12 TIOB12_0 30 21 18 G3
TIOB12 1 Base Timer ch 12 TIOB pin 141 115 - G111
TIOB12_2 53 43 - M2

Document Number: 002-05030 Rev.*A

Page 34 of 207



S6E2C2 Series

oL PhEes
PERFORM
Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
TIOA13 0 7 7 7 D1
TIOA13_1 Base Timer ch 13 TIOA pin 154 124 100 E12
Base TIOA13 2 34 24 - G6
Timer
13 TIOB13_0 31 22 19 G4
TIOB13_1 Base Timer ch 13 TIOB pin 155 125 101 E13
TIOB13 2 35 25 - H4
TIOA14 0 183 151 121 D8
TIOA14 1 Base Timer ch 14 TIOA pin 89 74 - M9
Base TIOA14 2 204 - - -
Timer
14 TIOB14_0 182 150 120 Cc8
TIOB14 1 Base Timer ch 14 TIOB pin 90 75 - L9
TIOB14_2 203 - - -
TIOA15 0O 187 155 125 B7
TIOA15_1 Base Timer ch 15 TIOA pin 78 63 - K5
Base TIOA15_2 206 - - -
Timer
15 TIOB15_0 186 | 154 | 124 F8
TIOB15_1 Base timer ch 15 TIOB pin 79 64 - K6
TIOB15 2 205 - - -
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S6E2C2 Series

oL PhEes
PERFORM
Pin Number

Module Pin Name Function LQQ LQP LQS LBE

216 176 144 192

SWCLK ;irlal wire debug interface clock input 165 135 111 A12

SWDIO ;(Jetrg)zaltvgli;e debug interface data input/ 167 137 113 B12

SWO Serial wire viewer output pin 168 138 114 B11

TCK JTAG test clock input pin 165 135 111 Al12

TDI JTAG test data input pin 166 136 112 C12

TDO JTAG debug data output pin 168 138 114 B11

TMS JTAG test mode state input/output pin 167 137 113 B12

TRACECLK | Trace CLK output pin of ETM/HTM 131 107 87 H12

TRACEDO 132 | 108 88 | H14

TRACEDL | Trace data output pin of ETM/ 133 | 109 89 | c14

TRACED?2 Trace data output pin of HTM 134 110 90 H13

TRACED3 135 | 111 91 H11

Debugger [ tRAcED4 138 | 112 - | ci3

TRACEDS 139 113 - F14

TRACEDG6 140 114 - G12

TRACED7 141 115 - G1l1
TRACEDS8 119 - - -
TRACED9 . 120 - - -
TRACEDLO Trace data output pin of HTM o1 - - -
TRACED11 122 - - -
TRACED12 148 - - -
TRACED13 149 - - -
TRACED14 150 - - -
TRACED15 151 - - -

TRSTX JTAG test reset Input pin 164 134 110 B13
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S6E2C2 Series

T PRESS
T PERFORM
Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
MADOO_0O 81 66 56 J6
MADO1_0 82 67 57 L8
MADO02_0 83 68 58 K8
MADO3_0 84 69 59 J8
MADO4_0 91 76 60 K9
MADO5_0 92 77 61 P10
MADO6_0 93 78 62 N10
MADO7_0 96 79 63 L10
MADO8_0 97 80 64 K10
MADO09_0 98 81 65 M10
MAD10_0 142 116 92 G10
MAD11_0 143 | 117 93 G9
MAD12 0 | External bus interface address bus 144 118 94 F10
MAD13 0 145 119 95 F11
MAD14 0 146 | 120 96 F12
MAD15 0 147 121 97 F13
External MAD16_0 152 | 122 98 E10
bus MAD17_0 153 | 123 99 E11
MAD18 0 154 124 100 E12
MAD19 0 50 40 35 L1
MAD20_0 49 39 34 K4
MAD21_0 48 38 33 K3
MAD22_0 47 37 32 K2
MAD23_0 46 36 31 K1
MAD24_0 45 35 30 J2
MCSX0_0 71 56 48 M5
MCSX1_0 70 55 47 L5
MCSX2_0 61 51 43 N4
MCSX3_0 _ _ 60 50 42 M4
MCSX4_0 ES:SLT%I"E)US interface chip select 59 49 a1 L4
MCSX5_0 58 48 40 M3
MCSX6_0 57 47 39 N3
MCSX7_0 56 46 38 N2
MCSX8_0 88 73 - P9
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S6E2C2 Series

oL PhEes
PERFORM
Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
MADATAOQ0_O 2 2 2 B2
MADATAO1_0O 3 3 3 C2
MADATAO02_0 4 4 4 C3
MADATAOQ3_0 5 5 5 D5
MADATAO04_0 6 6 6 D2
MADATAOQ5_0 7 7 7 D1
MADATAO06_0 8 8 8 D3
MADATAO07_0 9 9 9 D4
MADATAQ8_0 14 13 10 ES5
MADATAOQ09_0 15 14 11 F1
MADATA10_0 16 15 12 F2
MADATA11_0 17 16 13 F3
MADATA12_0 18 17 14 F4
MADATA13_0 23 18 15 F5
MADATA14_0 24 19 16 F6
MADATA15_0 | External bus interface data bus 25 20 17 G2
MADATA16_0 (address/data multiplex bus) 10 - - -
MADATA17_0 11 - - -
External MADATA18_0 12 - - -
bus MADATA19_0 13 - - -
MADATA20_0 19 - - -
MADATA21_0 20 - - -
MADATA22_0 21 - - -
MADATA23_0 22 - - -
MADATA24_0 26 - - -
MADATA25_0 27 - - -
MADATA26_0 28 - - -
MADATA27_0 29 - - -
MADATA28_0 33 - - -
MADATA29_0 51 - - -
MADATA30_0 52 - - -
MADATA31_0 53 - - -
MDQMO_0 30 21 18 G3
MDQMZ1_0 E_xterral bus interface byte mask 31 22 19 G4
MDQM2_0 23?& pin 34 - - -
MDQM3_0 35 - - -
AL 0 | e s e | o1 | a1 | 139 | s
MRDY 0 E);)tﬁtrr;z nballjls interface external RDY 80 65 55 L6
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S6E2C2 Series

1 PRESS
PERFORM
Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
External bus interface external clock
MCLKOUT_O output pin 32 23 20 G5
External bus interface ALE signal to
MNALE_O control NAND flash output pin 47 37 32 K2
External bus interface CLE signal to
MNCLE_O control NAND flash output pin 48 38 33 K3
External bus interface read enable
MNREX_0 signal to control NAND flash 50 40 35 L1
External bus interface write enable
MNWEX_0 signal to control NAND flash 49 39 34 Ka
External bus interface read enable
External MOEX_0 signal for SRAM 209 169 137 C5
bus External bus interface write enable
MWEX_0 signal for SRAM 210 170 138 B4
SDRAM interface
MSDCLK_ O | sprAM clock output pin 90 5 ) L9
SDRAM interface
MSDCKE_O | sprAM clock enable pin 89 4 ) M9
SDRAM interface
MRASX_0 SDRAM column active strobe pin 85 0 ) N8
SDRAM interface
MCASX_0 SDRAM row active strobe pin 86 1 ) M8
SDRAM interface
MSDWEX 0 | spRAM write enable pin 87 2 . N9
INTOO_O 2 2 2 B2
INTOO_1 External interrupt request 00 input pin 38 28 23 H3
INTOO_2 19 - - -
INTO1_O 7 7 7 D1
INTO1_1 External interrupt request 01 input pin 41 31 26 H6
INTO1_2 51 41 - L2
INTO2_0 14 13 10 E5
INTO2_1 External interrupt request 02 input pin 42 32 27 J5
interrupt INTO3_0 17 16 13 F3
INTO3 1 External interrupt request 03 input pin 43 33 28 J4
INTO3_2 34 24 - G6
INTO4_0 59 49 41 L4
INTO4_1 External interrupt request 04 input pin 100 83 67 M11
INTO4 2 65 - - -
INTO5_0 70 55 47 L5
INTO5_1 External interrupt request 05 input pin 86 71 - M8
INTO5_2 68 - - -
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S6E2C2 Series

oL PhEes
PERFORM
Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
INTO6_0 80 65 55 L6
INTO6_1 External interrupt request 06 input pin 87 72 - N9
INTO6_2 103 - - -
INTO7_0 82 67 57 L8
INTO7_1 External interrupt request 07 input pin 88 73 - P9
INTO7_2 102 - - -
INTO8_0 114 94 78 L11
INTO8_1 External interrupt request 08 input pin 127 103 - J9
INTO8_2 119 - - -
INT09_O 123 99 83 Ji3
INTO9 1 External interrupt request 09 input pin 128 104 - H10
INTO9_2 120 - - -
INT10_0 130 106 86 H9
INT10_1 External interrupt request 10 input pin 138 112 - G13
INT10_2 149 - - -
INT11_0 133 109 89 G14
INT11_1 External interrupt request 11 input pin 139 113 - F14
INT11_2 151 - - -
External INT12_0 194 | 162 | 132 E7
interrupt INT12_1 External interrupt request 12 input pin | 169 139 - cu
INT12_2 175 - - -
INT13_0 184 152 122 E8
INT13 1 External interrupt request 13 input pin 170 140 - D11
INT13_2 176 - - -
INT14_0 192 160 130 A6
INT14_1 External interrupt request 14 input pin 171 141 - B10
INT14_2 201 - - -
INT15_0 193 161 131 D7
INT15_1 External interrupt request 15 input pin 172 142 - C10
INT15_2 206 - - -
INT16_0 _ _ _ 25 20 17 G2
INT16_1 External interrupt request 16 input pin a5 s 20 1
INT17_0 _ _ _ 30 21 18 G3
INTL7 1 External interrupt request 17 input pin 26 26 a1 K1
INT18_0 _ _ _ 31 22 19 G4
External interrupt request 18 input pin
INT18_1 47 37 32 K2
INT19 0 36 26 21 H2
External interrupt request 19 input pin
INT19 1 48 38 33 K3
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S6E2C2 Series

CYPEESS
PERFORM
Pin Number

Module Pin Name Function LQQ LQP LQS LBE

216 176 144 192

INT20_0 ) ) . 91 76 60 K9
External interrupt request 20 input pin

INT20_1 89 74 - M9

INT21_0 ) ) . 96 79 63 L10
External interrupt request 21 input pin

INT21_1 90 75 - L9

INT22_0 ) ) . 99 82 66 N11
— External interrupt request 22 input pin

INT22_1 78 63 - K5

INT23_0 . . . 56 46 38 N2
External interrupt request 23 input pin

INT23_1 79 64 - K6

INT24_0 i ) . 147 121 97 F13
External interrupt request 24 input pin

INT24_1 131 107 87 H12

INT25_0 i ) . 153 123 99 E11
External interrupt request 25 input pin

INT25_1 117 97 81 K14

External INT26_0 , | 156 | 126 | 102 | D12
interrupt External interrupt request 26 input pin

INT26_1 142 116 92 G10

INT27_0 ) ) . 157 127 103 D13
External interrupt request 27 input pin

INT27_1 143 117 93 G9

INT28_0 ) ) . 190 158 128 A7
External interrupt request 28 input pin

INT28_1 207 167 - E6

INT29_0 . . ) 198 166 136 D6
External interrupt request 29 input pin

INT29_1 208 168 - B5

INT30_0 i ) . 209 169 137 C5
External interrupt request 30 input pin

INT30_1 195 163 133 F7

INT31_0 i ) . 212 172 140 B3
External interrupt request 31 input pin

INT31_1 196 164 134 B6

NMIX Non-maskable interrupt input pin 158 128 104 C13
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S6E2C2 Series

oL PhEes
PERFORM
Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
P00 164 134 110 B13
PO1 165 135 111 Al12
P02 166 136 112 C12
P03 167 137 113 B12
General-purpose 1/0O port 0
P04 168 138 114 B11
P08 30 21 18 G3
P09 31 22 19 G4
POA 32 23 20 G5
P10 114 94 78 L11
P11 115 95 79 K13
P12 116 96 80 K12
P13 117 97 81 K14
P14 118 98 82 K11
P15 123 99 83 J13
P16 124 100 84 J12
P17 125 101 85 J11
General-purpose /O port 1
P18 130 106 86 H9
GPIO P19 131 107 87 H12
P1A 132 108 88 H14
P1B 133 109 89 G14
P1C 134 110 90 H13
P1D 135 111 91 H11
P1E 142 116 92 G10
P1F 143 117 93 G9
P20 158 128 104 C13
P21 157 127 103 D13
P22 156 126 102 D12
P23 155 125 101 E13
P24 154 124 100 E12
P25 General-purpose I/O port 2 153 123 99 E1l
P26 152 122 98 E10
P27 147 121 97 F13
P28 146 120 96 F12
P29 145 119 95 F11
P2A 144 118 94 F10
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216 | 176 | 144 | 192
P30 34 24 - G6
P31 35 25 - H4
P32 36 26 21 H2
P33 37 27 22 J1
P34 38 28 23 H3
P35 41 31 26 H6
P36 42 32 27 J5
P37 General-purpose /O port 3 43 33 28 J4
P38 44 34 29 J3
P39 45 35 30 J2
P3A 46 36 31 K1
P3B 47 37 32 K2
P3C 48 38 33 K3
P3D 49 39 34 K4
GPIO P3E 50 40 35 L1
P40 56 46 38 N2
P41 57 47 39 N3
P42 58 48 40 M3
P43 59 49 41 L4
P44 60 50 42 M4
P45 61 51 43 N4
P46 73 58 50 P5
P47 General-purpose 1/O port 4 74 59 51 P6
P48 76 61 53 N6
P49 77 62 54 M6
P4A 65 - - -
P4B 66 - - -
P4C 67 - - -
P4D 68 - - -
PAE 69 - - -
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216 | 176 | 144 | 192
P50 10 10 - E2
P51 11 11 - E3
P52 12 12 - E4
P53 13 - - -
P54 19 - - -
P55 20 - - -
P56 21 - - -
P57 22 - - -
General-purpose /O port 5
P58 26 - - -
P59 27 - - -
P5A 28 - - -
P5B 29 - - -
P5C 33 - - -
P5D 51 41 - L2
P5E 52 42 - L3
GPIO P5F 53 43 - M2
P60 212 172 140 B3
P61 211 171 139 C4
P62 210 170 138 B4
P63 209 169 137 C5
P64 208 168 - B5
P65 207 167 - E6
P66 206 - - -
P67 General-purpose 1/O port 6 205 - - -
P68 204 - - -
P69 203 - - -
P6A 202 - - -
P6B 201 - - -
P6C 200 - - -
P6D 199 - - -
P6E 198 166 136 D6
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216 | 176 | 144 | 192

P70 80 65 55 L6

P71 81 66 56 J6

P72 82 67 57 L8

P73 83 68 58 K8

P74 84 69 59 J8

P75 91 76 60 K9
P76 92 77 61 P10
P77 General-purpose /O port 7 93 78 62 N10
P78 96 79 63 L10
P79 97 80 64 K10
P7A 98 81 65 M10
P7B 99 82 66 N11
P7C 100 83 67 M11

GPIO P7D 70 55 47 L5
P7E 71 56 48 M5

P80 214 174 142 A3

P81 215 175 143 A2

General-purpose /O port 8

P82 160 130 106 D14
P83 161 131 107 Cl4
P90 169 139 - Cl1
P91 170 140 - D11
P92 171 141 - B10
P93 172 142 - C10
oA General-purpose 1/O port 9 173 143 - 510

P95 174 144 - B9

P96 175 - - -

P97 176 - - -
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216 | 176 | 144 | 192

PAO 2 2 2 B2

PAl 3 3 3 Cc2

PA2 4 4 4 C3

PA3 5 5 5 D5

PA4 6 6 6 D2

PA5 7 7 7 D1

PAG 8 8 8 D3

PA7 9 9 9 D4

General-purpose 1/O port A

PA8 14 13 10 ES5

PA9 15 14 11 F1

PAA 16 15 12 F2

PAB 17 16 13 F3

PAC 18 17 14 F4

PAD 23 18 15 F5

PAE 24 19 16 F6

GPIO PAF 25 20 17 G2
PBO 126 102 - J10

PB1 127 103 - J9
PB2 128 104 - H10
PB3 129 105 - Ji4
PB4 138 112 - G13
PB5 139 113 - F14
PB6 140 114 - G12
PB7 141 115 - G1l1
General-purpose 1/O port B

PB8 119 - - -

PB9 120 - - -

PBA 121 - - -

PBB 122 - - -

PBC 148 - - -

PBD 149 - - -

PBE 150 - - -

PBF 151 - - -

Document Number: 002-05030 Rev.*A Page 46 of 207



S6E2C2 Series

oL PhEes
PERFORM
Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
PCO 177 145 115 C9
PC1 178 146 116 B8
PC2 179 147 117 D9
PC3 180 148 118 E9
PC4 181 149 119 F9
PC5 182 150 120 C8
PC6 183 151 121 D8
PC7 184 152 122 E8
General-purpose 1/O port C
PC8 185 153 123 A10
PC9 186 154 124 F8
PCA 187 155 125 B7
PCB 190 158 128 A7
PCC 191 159 129 C7
PCD 192 160 130 A6
PCE 193 161 131 D7
PCF 194 162 132 E7
PDO 195 163 133 F7
GPIO PD1 General-purpose /O port D 196 164 134 B6
PD2 197 165 135 C6
PEO 104 84 68 N13
PE2 General-purpose 1/O port E 106 86 70 P12
PE3 107 87 71 P13
PFO 78 63 - K5
PF1 79 64 - K6
PF2 85 70 - N8
PF3 86 71 - M8
PF4 87 72 - N9
PF5 88 73 - P9
PF6 General-purpose 1/O port F 89 74 - M9
PF7 90 75 - L9
PF8 94 - - -
PF9 95 - - -
PFA 101 - - -
PFB 102 - - -
PFC 103 - - -
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
SINO_O Multi-function serial interface ch 0 157 | 127 | 103 | Di3
SINO_1 Input pin 151 - - -
SOTO0_0 Multi-function serial interface ch 0
(SDAQ_0) output pin 156 126 102 D12
This pin operates as SOTO when it is
Multi- SOTO0_1 used in a UART/CSIO/LIN (operation 150
Function (SDAO_1) modes O to 3) and as SDAO when it is i i i
Serial 0 used in an I°C (operation mode 4).
SCKO 0 Multi-function serial interface ch O
- clock I/0 pin o 155 125 101 E13
(SCLO_0) This pin operates as SCKO when it is
used in a CSIO (operation mode 2)
SCKO_1 and as SCLO when itis usedinan I°C | 149 ) ] )
(SCLO_1) | (operation mode 4)
SIN1_0 Multi-function serial interface ch 1 7 7 7 D1
SIN1_1 input pin 80 65 55 L6
SOT1 0 Multi-function serial interface ch 1
(SDAL_0) | output pin 8 8 8 D3
This pin operates as SOT1 when it is used
Multi- SOT1. 1 in a UART/CSIO/LIN (operation modes 0 to 81 66 56 6
Function (SDAL1 1) 3) and as SDA1 when it is used in an I°C
Serial 1 (operation mode 4).
SCK1 0 Multi-function serial interface ch 1 9 9 9 D4
(SCL1_0) clock I/0 pin
This pin operates as SCK1 when it is
SCK1_1 used in a CSIO (operation mode 2)
(SCL1 1) | and as SCL1 when itis usedinani?’c | /© 55 ar L5
(operation mode 4).
SIN2_0 Multi-function serial interface ch 2 130 | 106 86 HO
SIN2_1 Input pin 45 35 30 J2
SOT2_0 Multi-function serial interface ch 2
(SDA2_0) output pin 131 107 87 H12
This pin operates as SOT2 when it is
Multi- SOT2_1 used in a UART/CSIO/LIN (operation 46 36 a1 K1
Function (SDA2_1) modes 0 to 3) and as SDA2 when it is
Serial 2 used in an I°C (operation mode 4).
SCK2_0 Multi-function serial interface ch 2
(5CL2 0) | clock /0 pin 132 ) 108 | 88 | HI4
This pin operates as SCK2 when it is
SCK2_1 used in a CSIO (operation mode 2)
(SCL2 1) | and as SCL2 whenitis usedinan 1’C | 4’ 37 32 K2
(operation mode 4).
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216 176 144 192
SIN3_0 Multi-function serial interface ch 3 25 20 17 G2
SIN3_1 Input pin 56 46 38 N2
SOT3_0 Multi-function serial interface ch 3
(SDA3 0) | output pin 24 19 16 F6
This pin operates as SOT3 when it is
Multi- SOT3. 1 used in a UART/CSIO/LIN (operation 57 47 39 N3
Function (SDA3_1) modes 0 to 3) and as SDA3 when it is
Serial 3 used in an I°C (operation mode 4).
SCK3_0 Multi-function serial interface ch 3
(sCL3 0) | clock I/O pin 23 18 15 F5
This pin operates as SCK3 when it is
SCK3_1 used in a CSIO (operation modes 2
(SCL3_1) and as SCL3 when it is used in an I%C 58 48 40 M3
(operation mode 4).
SIN4_0 Multi-function serial interface ch 4 212 | 172 | 140 B3
SIN4_1 input pin 193 | 161 | 131 D7
SOT4_0 Multi-function serial interface ch 4
(SDA4_0) | output pin 211 17l 139 | C4
This pin operates as SOT4 when it is
SOT4 1 used in a UART/CSIO/LIN (operation
(SDA4 1) modes 0 to 3) and as SDA4 when it is 192 160 130 A6
used in an I°C (operation mode 4).
Multi- SCK4_0 Multi-function serial interface ch 4
Function (SCL4_0) clock I/0 pin 210 170 138 B4
Serial 4 This pin operates as SCK4 when it is
SCK4_1 used in a CSIO (operation mode 2)
(SCL4 1) | and as SCL4 when itis usedinan i’c | 198 | 166 | 136 D6
(operation mode 4).
CTS4_0 Multi-function serial interface ch 4 208 | 168 - B5
CTs4_1 | CTSinputpin 197 | 165 | 135 | C6
RTS4_0 Multi-function serial interface ch 4 209 169 137 G5
RTS4_1 RTS output pin 194 | 162 | 132 | E7
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216 | 176 | 144 | 192
SINS_0 Multi-function serial interface ch 5 147 | 121 97 Fi13
SIN5_1 Input pin 170 140 - D11
SOT5_0 Multi-function serial interface ch 5
(SDA5_0) | output pin 146 | 120 | 96 | Fl12
This pin operates as SOT5 when it is
SOT5_1 used in a UART/CSIO/LIN (operation
(SDA5_1) modes 0 to 3) and as SDA5 when it is 171 141 ) B10
used in an I°C (operation mode 4).
Multi- SCK5_0 Multi-function serial interface ch 5
Function (SCL5 0) | clock I/O pin 145 | 119 | 95 | FII
Serial 5 This pin operates as SCK5 when it is
SCK5_1 used in a CSIO (operation mode 2)
(SCL5_1) | and as SCL5 when itis usedinan i’c | 172 | 142 ) €10
(operation mode 4).
CTS5_0 Multi-function serial interface ch 5 144 | 118 94 F10
cTss_1 | CTSinputpin 173 | 143 - D10
RTS5_0 Multi-function serial interface ch 5 143 | 117 93 G9
RTS5_1 RTS output pin 174 | 144 - B9
SIN6_0 Multi-function serial interface ch 6 96 79 63 L10
SING6_1 Input pin 117 97 81 K14
SOT6_0 Multi-function serial interface ch 6
(SDA6_0) | output pin 97 80 64 K10
This pin operates as SOT6 when it is
SOT6_1 used in a UART/CSIO/LIN (operation
(SDA6_1) | modes 0 to 3) and as SDA6 wheniitis | 18 | 98 82 | K
used in an I°C (operation mode 4).
SCK6_0 Multi-function serial interface ch 6
(SCL6_0) | clock I/O pin 98 81 65 | MIO
Multi- This pin operates as SCK6 when it is
Functi SCK6_1 used in a CSIO (ope_zrz_;ltlon que 2) i
Suenr(i:allog (SCL6_1) and as SCL6 when itis used in an 1’C | 126 102 J10
(operation mode 4).
SCS60_0 Multi-function serial interface ch 6 chip | 99 82 66 N11
SCS60 1 select 0 input/output pin 127 103 - J9
SCS61_0 Multi-function serial interface ch 6 chip | 100 83 67 M1l
SCS61_1 selectl input/output pin 128 104 - H10
SCS62_0 Multi-function serial interface ch 6 chip | 79 64 - K6
SCS62_1 | select2 input/output pin 129 | 105 - J14
SCS63_0 Multi-function serial interface ch 6 chip | 78 63 - K5
SCS63_1 select3 input/output pin 119 - - -
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216 176 144 192
SIN7_0 Multi-function serial interface ch 7 14 13 10 E5
SIN7_1 input pin 103 - - -
SOT7_0 Multi-function serial interface ch 7
(SDA7_0) | output pin 15 14 1 F1
This pin operates as SOT7 when it is
SOT7_1 used in a UART/CSIO/LIN (operation 102
(SDA7_1) modes 0 to 3) and as SDA7 when it is ) ) )
used in an I°C (operation mode 4).
SCK7_0 Multi-function serial interface ch 7
(SCL7 0) | clock I/O pin 16 15 12 F2
Multi- This pin operates as SCK7 when it is
Function SCK7_1 used in a CSIO (operation mode 2) 101
Serial 7 (SCL7_1) | and as SCL7 when it is used in an I°C - - -
(operation mode 4).
SCS70_0 Multi-function serial interface ch 7 chip | 17 16 13 F3
SCS70 1 select 0 input/output pin 94 - - -
SCS71 0 Multi-function serial interface ch 7 chip | 18 17 14 F4
SCS71_1 select 1 input/output pin 95 - - -
SCS72 0 Multi-function serial interface ch 7 chip | 10 10 - E2
SCS72 1 select 2 input/output pin 68 - - -
SCS73_0 Multi-function serial interface ch 7 chip | 11 11 - E3
SCcs73 1 select 3 input/output pin 69 - - -
SIN8_0 Multi-function serial interface ch 8 91 76 60 K9
SINS_1 input pin 138 | 112 - G13
SOT8_0 Multi-function serial interface ch 8
(SDA8_0) | output pin 92 " 61 | P10
This pin operates as SOT8 when it is
Multi- SOT8 1 used in a UART/CSIO/LIN (operation 139 13 F14
Eunction (SDA8_1) modes 0 to 3) and as SDA8 when it is )
Serial 8 used in an 1°C (operation mode 4).
SCK8 0 Multi-function serial interface ch 8
(SCL8 0) | clock I/O pin 93 8 62 | N10
This pin operates as SCK8 when it is
SCK8_1 used in a CSIO (operation mode 2)
(SCL8_1) and as SCL8 when it is used in an 1°C 140 114 ) G12
(operation mode 4).
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SIN9_0 Multi-function serial interface ch 9 82 67 57 L8
SIN9_1 input pin 120 - - -
SOT9_0 Multi-function serial interface ch 9
(SDA9_0) | output pin 83 68 58 K8
This pin operates as SOT9 when it is
Multi- SOT9 1 used in a UART/CSIO/LIN (operation 121
Function (SDA9_1) modes 0 to 3) and as SDA9 when it is . ) )
Serial 9 used in an I°C (operation mode 4).
SCK9_0 Multi-function serial interface ch 9
(SCL9 0) | clock I/O pin 84 69 59 J8
This pin operates as SCK9 when it is
SCK9_1 used in a CSIO (operation mode 2)
(SCL9 1) | and as SCLO when itis used inan ’C | 122 - - -
(operation mode 4).
SIN10_0 Multi-function serial interface ch 10 114 94 78 L11
SIN10_1 input pin 51 41 - L2
SOT10_0 Multi-function serial interface ch 10
(SDA10_0) | output pin 15 | 95 79 | KI3
This pin operates as SOT10 when it is
Multi- SOT10_1 used in a UART/CSIO/LIN (operation 52 42 L3
Function (SDA10_1) | modes 0 to 3) and as SDA10 when it )
Serial 10 is used in an 1°C (operation mode 4).
SCK10_0 Multi-function serial interface ch 10
(SCL10 0) | clock I/O pin 116 | 96 80 | Ki2
This pin operates as SCK10 when it is
SCK10_1 used in a CSIO (operation mode 2) 53 43 M2
(SCL10_1) | and as SCL10 when it is used in an )
I’c (operation mode 4).
SIN11 0 Multi-function serial interface ch 11 123 99 83 J13
SIN11_1 input pin 26 - - -
SOT11_0 Multi-function serial interface ch 11
(SDALL 0) | output pin 124 | 100 | 84 | Ji2
This pin operates as SOT11 when it is
Multi- SOT11 1 used in a UART/CSIO/LIN (operation 27
Function (SDA11_1) modes 0 to 3) and as SDA11 when it ) ) )
Serial 11 is used in an 1°C (operation mode 4).
SCK11_0 Multi-function serial interface ch 11
(SCL11 0) | clock I/O pin 125 | 101 | 8 | J1
This pin operates as SCK11 when it is
SCK11_1 used in a CSIO (operation mode 2)
(SCL11 1) | and as SCL11 when it is used in an 28 - - -
I°C (operation mode 4).
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SIN12_0 Multi-function serial interface ch 12 133 109 89 G14
SIN12_1 input pin 65 - - -
SOT12_0 Multi-function serial interface ch 12
(SDA12_0) | output pin 134 | 110 | 90 | H13
This pin operates as SOT12 when it is
Multi- SOT12_1 used in a UART/CSIO/LIN (operation 66
Function (SDA12_1) modes 0 to 3) and as SDA12 when it . ) )
Serial 12 is used in an 1°C (operation mode 4).
SCK12_0 Multi-function serial interface ch 12
(SCL12 0) | clock I/O pin 135 | 1M1 | 91 | HI
This pin operates as SCK12 when it is
SCK12_1 used in a CSIO (operation mode 2) 67
(SCL12_1) aznd as SCL12 wheniitis used in an ) ) -
1°C (operation mode 4).
SIN13_0 Multi-function serial interface ch 13 48 38 33 K3
SIN13_ 1 input pin 206 - - -
SOT13_0 Multi-function serial interface ch 13
(SDA13_0) | output pin 49 39 34 K4
This pin operates as SOT13 when it is
Multi- SOT13 1 used in a UART/CSIO/LIN (operation 205
Function (SDA13_1) | modes 0 to 3) and as SDA13 when it ) ) )
Serial 13 is used in an 1°C (operation mode 4).
SCK13_0 Multi-function serial interface ch 13
(SCL13 0) | clock I/O pin 50 40 35 L1
This pin operates as SCK13 when it is
SCK13 1 used in a CSIO (operation mode 2) 204 i i )
(SCL13_1) aznd as SCL13 when itis used in an
1°C (operation mode 4).
SIN14_0 Multi-function serial interface ch 14 30 21 18 G3
SIN14 1 input pin 201 - - -
SOT14_ 0 Multi-function serial interface ch 14
(SDA14_0) | output pin 31 22 19 G4
This pin operates as SOT14 when it is
Multi- SOT14_1 used in a UART/CSIO/LIN (operation 200 i i i
Function (SDA14 1) modes 0 to 3)2and as SDA14 when it
Serial 14 is used in an I°C (operation mode 4).
SCK14_0 Multi-function serial interface ch 14
(SCL14_0) | clock I/O pin a2 23 20 G5
This pin operates as SCK14 when it is
SCK14_1 used in a CSIO (operation mode 2) 199 i i i
(SCL14_1) and as SCL14 when it is used in an
I°C (operation mode 4).
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SIN15_0 Multi-function serial interface ch 15 59 49 41 L4
SIN15_1 input pin 19 - - -
SOT15_0 Multi-function serial interface ch 15
(SDA15_0) | output pin 60 50 42 M4
This pin operates as SOT15 when it is
Multi- SOT15_1 used in a UART/CSIO/LIN (operation 20
Function (SDA15_1) | modes 0 to 3) and as SDA15 when it ) ) )
Serial 15 is used in an I°C (operation mode 4).
SCK15_0 Multi-function serial interface ch 15
(SCL15 0) | clock I/O pin 61 51 43 N4
This pin operates as SCK15 when it is
SCK15_ 1 used in a CSIO (operation mode 2) 21
(SCL15_1) aznd as SCL15 wheniitis used in an ) ) )
1°C (operation mode 4).
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216 176 144 192
DTTIOX O Input signal controlling waveform 44 34 29 J3
— generator outputs RTOO00 to RTOO05 of
DTTIOX_1 | Multi-Function Timer 0. 21 - - -
FRCKO_O0 | 16-bit free-run timer ch 0 external 37 27 22 Ji
FRCKO_1 clock input pin 29 - - -
1C00_0 43 33 28 J4
1C00_1 22 - - -
IC01_0 42 32 27 J5
IcCol 1 16-bit input capture input pin of 26 - - -
— Multi-Function Timer O.
IC02_0 ICxx describes channel number. 41 31 26 H6
1C02_1 27 - - -
IC03_0 38 28 23 H3
IC03_1 28 - - -
(PPCO00) | MatFumeson T oo | 48 | %8 | w0 | 02
RTO00 1 This pin operates as PPG00 when it is
(PPGOO0_1) used in PPGO output modes. 10 10 - E2
Multi- =
Function RTOOL 0 | waveform generator output pin of 46 36 31 K1
Timer 0 (PPG00_0) | Multi-Function Timer 0.
RTOO1 1 This pin operates as PPGO00 when it is
— used in output modes. -
(PPGOO0_1) din PPGO d 11 11 E3
(ggggg_g) }\//IVal\t/_elf:orm tgen(%rator gutput pin of 47 37 32 K2
| ulti-Function Timer 0.
This pin operates as PPG02 when it is
RTO02_1
- used in output modes. -
RTO03_0 Waveform generator output pin of
— 48 38 33 K3
(PPG02_0) Multi-Function Timer 0.
RTOO03 1 This pin operates as PPG02 when it is
(PPG02 1) | usedin PPGO output modes. 13 - - -
RTO04_0 Waveform generator output pin of
- 49 39 34 K4
(PPG04_0) Multi-Function Timer 0.
RTO04 1 This pin operates as PPG04 when it is
(PPG04_1) | used in PPGO output modes. 19 - - -
RTOO05_0 ;
— Waveform generator output pin of 50 40 35 L1
(PPG04_0) Multi-Function Timer 0.
RTOO05 1 This pin operates as PPG04 when it is
(PPGO4_1) | used in PPGO output modes. 20 - - -
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216 176 144 192
DTTILX O Input signal controlling waveform 70 55 47 L5
— generator outputs RTO10 to RTO15 of
DTTIIX_1 | Multi-Function Timer 1. 94 - - -
FRCK1_O0 | 16-bit free-run timer ch 1 external 71 56 48 M5
FRCK1_1 | clockinput pin 78 63 - K5
1IC10_0 96 79 63 L10
IC10_1 95 - - -
IC11 0 97 80 64 K10
IC11 1 16-bit input capture input pin of 101 - - -
— Multi-Function Timer 1.
IC12 0 ICxx describes channel number. 98 81 65 M10
IC12_1 102 - - -
IC13 0 99 82 66 N11
IC13_1 103 - - -
RTO10_0 Waveform generator output pin of
— 56 46 38 N2
(PPG10_0) Multi-Function Timer 1.
RTO10 1 This pin operates as PPG10 when it is
(PPG10_1) | usedin PPGL1 output modes. 85 70 - N8
Multi- —
Function Egoil—o Wa\(eform generator output pin of 57 47 39 N3
Timer 1 (PPG10_0) Multi-Function Timer 1.
RTO11 1 This pin operates as PPG10 when it is
(PPG10_1) | usedin PPGL1 output modes. 86 71 - M8
RTO12_0 Waveform generator output pin of
58 48 40 M3
(PPG12_0) Multi-Function Timer 1.
RTO12 1 This pin operates as PPG12 when it is
(PPG12_1) | usedin PPG1 output modes. 87 72 - N9
RTO13 0 Waveform generator output pin of
_ 59 49 41 L4
(PPG12_0) Multi-Function Timer 1.
RTO13 1 This pin operates as PPG12 when it is
(PPG12 1) | usedin PPG1 output modes. 88 3 - P9
EF';Oﬂ—O Waveform generator output pin of 60 50 42 M4
(PPG14_0) Multi-Function Timer 1.
RTO14 1 This pin operates as PPG14 when it is
(PPG14_1) | usedin PPG1 output modes. 89 4 - M9
(5;8}_2_8) Waveform generator output pin of 61 51 43 N4
— Multi-Function Timer 1.
RTO15 1 This pin operates as PPG14 when it is 9 75 L9
(PPG14_1) | usedin PPG1 output modes. i
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216 176 144 192
DTTI2X_0 Input signal controlling waveform 8 8 8 D3
generator outputs RTO20 to RTO25 of
DTTI2ZX_1 | Multi-Function Timer 1. 202 - - -
FRCK2_0 | 16-bit free-run timer ch 2 external 17 16 13 F3
FRCK2 1 | clockinput pin 197 | 165 | 135 C6
1C20_0 9 9 9 D4
1C20_1 201 - - -
IC21_0 14 13 10 E5
IC21 1 16-bit input capture input pin of 200 - - -
— Multi-Function Timer 2.
IC22 0 ICxx describes channel number. 15 14 1 F1
IC22_1 199 - - -
IC23_0 16 15 12 F2
IC23_1 198 166 136 D6
RTO20_0 Waveform generator output pin of 2 2 2
— B2
(PPG20_0) Multi-Function Timer 2.
RTO20 1 This pin operates as PPG20 when it is
(PPG20_1) | used in PPG2 output modes. 203 - - -
Multi- —
Function RTO21_0 Waveform generator output pin of 3 3 3 c2
Timer 2 (PPG20_0) Multi-Function Timer 2.
RTO21 1 This pin operates as PPG20 when it is
(PPG20_1) | usedin PPG2 output modes. 204 - - -
RTO22_0 ;
— Waveform generator output pin of 4 4 4 Cc3
(PPG22_0) Multi-Function Timer 2.
RTO22 1 This pin operates as PPG22 when it is
(PPG22 1) | usedin PPG2 output modes. 205 - - -
RTO23_0 ;
— Waveform generator output pin of 5 5 5 D5
(PPG22_0) Multi-Function Timer 2.
RTO23 1 This pin operates as PPG22 when it is
(PPG22_1) | usedin PPG2 output modes. 206 - - -
RTO24_0 Waveform generator output pin of
- 6 6 6 D2
(PPG24_0) Multi-Function Timer 2.
RTO24 1 This pin operates as PPG24 when it is
(PPG24_1) | usedin PPG2 output modes. 207 167 - E6
Eggéi—g Waveform generator output pin of 7 7 7 D1
( _0) Multi-Function Timer 2.
RTO25 1 This pin operates as PPG24 when it is
(PPG24_1) | usedin PPG2 output modes. 208 168 - BS
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192
AINO_O 56 46 38 N2
AINO_1 QPRC ch 0 AIN input pin 65 - - -
AINO_2 114 94 78 L11
Q;gsdirt"i";‘;:/e BINO_O 57 47 39 | N3
Revolution BINO_1 QPRC ch 0 BIN input pin 66 - - -
CO”(')me’ BINO_2 15 | 95 79 | K13
ZINO_O 58 48 40 M3
ZINO_1 QPRC ch 0 ZIN input pin 67 - - -
ZINO_2 116 96 80 K12
AIN1_0O 91 76 60 K9
AIN1_1 QPRC ch 1 AIN input pin 94 - - -
AIN1_2 123 99 83 J13
Q;ggirt?éff BINL 0 92 77 61 | P10
Revolution BIN1_1 QPRC ch 1 BIN input pin 45 - - -
Coulnter BIN1 2 124 | 100 | 84 | J12
ZIN1_0 93 78 62 N10
ZIN1_1 QPRC ch 1 ZIN input pin 101 - - -
ZIN1_2 125 101 85 J11
AIN2_0 2 2 2 B2
AIN2_1 QPRC ch 2 AIN input pin 32 23 20 G5
AIN2_2 120 - - -
Quadraure BIN2_0O 3 3 3 c2
Revolution BIN2_ 1 QPRC ch 2 BIN input pin 36 26 21 H2
Couzmer BIN2_2 121 - - -
ZIN2_0 4 4 4 C3
ZIN2_1 QPRC ch 2 ZIN input pin 37 27 22 Ji
ZIN2_2 122 - - -
AIN3_0 18 17 14 F4
AIN3_1 QPRC ch 3 AIN input pin 45 35 30 J2
AIN3_2 149 - - -
Quadrature BIN3_0 23 | 18 | 15 | Fs
Position/ =
Revolution BIN3_1 QPRC ch 3 BIN input pin 46 36 31 K1
C°“3”ter BIN3 2 150 ; ] -
ZIN3_0 24 19 16 F6
ZIN3 1 QPRC ch 3 ZIN input pin 47 37 32 K2
ZIN3_ 2 151 - - -
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
RTCCO_0 | 0.5 seconds pulse output pin of 211 171 139 C4
Real-time RTCCO_1 real-time clock 33 . . i}
clock SUBOUT_0 , 211 | 171 | 139 c4
Sub-clock output pin
SUBOUT_1 33 - - -
UDMO USB ch 0 function/host D — pin 214 174 142 A3
USBO UDPO USB ch 0 function/host D + pin 215 175 143 A2
UHCONXO0 USB ch 0 external pull-up control pin 211 171 139 C4
UDM1 USB ch 1 function/host D — pin 160 130 106 D14
USB1 UDP1 USB ch 1 function/host D + pin 161 131 107 Ci14
UHCONX1 USB ch 1 external pull-up control pin 155 125 101 E13
Deep standby mode return signal
WKUPO input 158 128 104 C13
pin O
Deep standby mode return signal
Low power WKUP1 input 14 13 10 E5
consump- pin 1
tion Deep standby mode return signal
mode WKUP2 input 70 55 47 L5
pin 2
Deep standby mode return signal
WKUP3 input 212 172 140 B3
pin 3
D/A DAO D/A converter ch 0 analog output pin 100 83 67 M11
converter DA1 D/A converter ch 1 analog output pin 99 82 66 N11
VREGCTL On-board regulator control pin 76 61 53 N6
VBAT The return signal input pin from a
VWAKEUP hibernation state " 62 54 M6
SD memory card interface
S_CLK_0 SD memory card clock output pin 38 28 23 H3
SD memory card interface
S_CMD_0 SD memory card command output 41 81 26 H6
S_DATA1_0O 36 26 21 H2
SD I/F S_DATAO0_O0 | sp memory card interface 37 27 22 J1
S DATA3 0 | SD memory card data bus 42 32 27 J5
S_DATA2_0 43 33 28 J4
SD memory card interface
S_CD_0 SD memory card detection pin 45 35 30 J2
SD memory card interface
S_WP_O SD memory card write protection 44 34 29 J3
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Pin Number

Module Pin Name Function LQQ LQP LQS LBE
216 | 176 | 144 | 192

E_COL Collision detection 186 154 124 F8

E_COUT Clock output for Ethernet PHY 190 158 128 A7

E_CRS Carrier detection 187 155 125 B7

E_MDC Management clock 184 152 122 E8

E_MDIO Management data 1/0 183 151 121 D8

E_PPS PTP counter monitor 198 166 136 D6

E_RXO00 Received data0 181 149 119 F9

E_RX01 Received datal 180 148 118 E9

E_RX02 Received data2 179 147 117 D9

E_RX03 Received data3 178 146 116 B8

E_RXDV Received data enable 182 150 120 c8

E_RXER Received data error detection 177 145 115 C9

E_TCK Transition clock input 191 159 129 Cc7

E_TXO00 Transition dataO 196 164 134 B6

E_TX01 Transition datal 195 163 133 F7

E_TX02 Transition data2 194 162 132 E7

E_TXO03 Transition data3 193 161 131 D7

E_TXEN Transition data enable 197 165 135 Cc6

E_TXER Transition data error detection 192 160 130 A6
12SMCLKO_0 I°S external clock pin 51 41 - L2
12SD0O0_0 I°S serial transition data output pin 52 42 - L3

I°’s 12SWS0_0 I°S frame synchronization signal pin 53 43 - M2
12SDI0_0O I°S serial received data input pin 34 24 - G6

[2SCKO_0 | I°S bit clock pin 35 25 - H4

Q_SCK_0 SPI clock output pin 173 143 - D10

Q 100 0 172 142 - C10

Q 1010 , _ 171 141 - B10

SPI data input/output pin
High-speed Q_l02_0 170 | 140 - D11
quad SPI Q 1030 169 139 - c11
Q _CS0. 0 174 144 - B9
QCsio0 SPI chip select output pin 175 - - -
Q_Cs2_0 176 - - -
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
External reset Input pin
Reset INITX Areset is valid when INITX = L. 2 57 49 NS
Mode 1 pin
MD1 During serial programming to flash 104 84 68 N13
memory, MD1 = L must be input.
Mode 0 pin
Mode During normal operation, MDO = L
MDO must be input. During serial 105 85 69 N12
programming to flash memory, MDO =
H must be input.
1 1 1 C1
39 29 24 H1
55 45 37 N1
VCC Power supply pin 64 54 46 P4
109 89 73 M14
Power
137 - - -
163 133 109 Al13
USBVCCO 213 173 141 Ad
3.3V power supply port for USB I/0
USBVCC1 159 129 105 E14
ETHVCC Power supply pin for Ethernet I/O 188 156 126 A9
40 30 25 H5
54 44 36 M1
63 53 45 P3
108 88 72 N14
136 - - -
162 132 108 B14
189 157 127 A8
216 176 144 B1
- - - El
- - - Gl
- - - P7
GND VSS GND pin - - - P11
- - - L14
- - - All
- - - A5
- - - N7
- - - M7
- - - K7
- - - J7
- - - G7
- - - H7
- - - H8
- - - G8
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
X0 Main clock (oscillation) input pin 106 86 70 P12
X1 Main clock (oscillation) I/O pin 107 87 71 P13
Clock X0A Sub clock (oscillation) input pin 73 58 50 P5
X1A Sub clock (oscillation) 1/0O pin 74 59 51 P6
CROUT_0 Built-in High-speed CR-oscillation 157 127 103 D13
CROUT_1 | clock output port 184 152 122 ES
A/D converter and D/A converter
Avee analog power-supply pin 110 % 4 M13
Analog A/D converter analog reference
Power AVRL voltage input pin 112 92 6 L13
A/D converter analog reference
AVRH voltage input pin 113 93 77 L12
VBAT VBAT power supply pin
Power VBAT Backup power supply (battery etc.) 75 60 52 P8
and system power supply
Analog A/D converter and D/A converter
GND AVSS GND pin 111 91 75 M12
C pin c Ei?wwer supply stabilization capacity 62 52 44 P2
Note:

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

Type Circuit Remarks
A
P-ch F Digital output
X1
N-ch %Digital output
R
It is possible to select the main
oscillation/GPIO function.
Pull-up resistor control
When the main oscillation
% Digital input is selected:
+ Oscillation feedback resistor:
Standby mode control approximately 1 MQ
Clock input - 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
j] Digital input + Pull-up resistor:
approximately 50 kQ
Standby mode control | . | = 4AmA, Io.=4mA
}ﬁ Digital output
X0
}ﬁ Digital output
Pull-up resistor control
B

Pull-up resistor

Digital input

>

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

P-ch I }f Digital output

R

N-ch }*Digital output

Pull-up resistor control

‘ Digital input

Standby mode control

Analog input

+— []Y

Input control

Type Circuit Remarks
C
@0 Do Digital input
+ Open drain output
N-ch } Digital output + CMOS level hysteresis input
E
P-ch F P-ch Digital output - CMOS level output
+ CMOS level hysteresis input
° PN + Pull-up resistor control
+ Standby mode control
o + Pull-up resistor:
N-ch }» Digital output approximately 50 kQ
R * lon=-4mA, lo.= 4 mA
- When this pin is used as an I1°C
. pin, the digital output P-ch
Pull-up resistor control L
- transistor is always off.
| 7 »—> 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 lon=-4 mA, lo.=4 mA

- When this pin is used as an I1°C
pin, the digital output P-ch
transistor is always off.
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Type Circuit Remarks
G
P-ch F P-ch F Digital output + CMOS level output
+ CMOS level hysteresis input
+ Pull-up resistor control
* e - Standby mode control
+ Pull-up resistor:
N-ch F Digital output approximately 50 kQ
R * lon= -12 mA, loL= 12 mA
- When this pin is used as an I°C
pin, the digital output P-ch
Pull-up resistor transistor is always off.
control
y/ Digital input
Standby mode
control
H

UDP/Pxx

[

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
1/0 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

* lon=-20.5mA, lo.=18.5 mA
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Type

Circuit

Remarks

P-ch }—— P-ch I

Digital output

N-ch F Digital output
R

Pull-up resistor
control

% Digital input

Standby mode control

CMOS level output

CMOS level hysteresis input
5V tolerant

Pull-up resistor control
Standby mode control
Pull-up resistor:
approximately 50 kQ

lon=-4 mA, lo.=4 mA
Available to control of PZR
registers (pseudo-open drain
control)

For PZR registers, refer to
GPIO in the “FM4 Family
Peripheral Manual Main Part
(002-04856)".

N>

Mode input

CMOS level hysteresis input

P-ch P P-ch }f Digital output

N-ch }f

T@H

Digital output

Pull-up resistor control
Digital input

Standby mode control

+ CMOS level output

+ TTL level hysteresis input

+ Pull-up resistor control

+ Standby mode control

+ Pull-up resistor:
approximately 50 kQ

* lop=-4mA, lo. = 4mA
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Type Circuit Remarks
L
—o—
P-ch I» p_cEI Ii Digital output + CMOS level output
+ CMOS level hysteresis input
+ Pull-up resistor control
e - Standby mode control
+ Pull-up resistor:
N'E Ii Digital output approximately 50 kQ
* lon=-8mMA, lo. =8 mA
- When this pin is used as an I°C
/77 pin, the digital output P-ch
Pull-up resistor transistor is always off.
R control
MA—— 77— igital input
Standby mode
control
N

Pull-up resistor

control

P-ch }7 Digital output

R

N-ch }—L Digital output
Fast mode

control

Digital input

£y

Standby mode
control

+ CMOS level output

+ CMOS level hysteresis input
+ 5V tolerant

+ Pull-up resistor control

- Standby mode control

+ Pull-up resistor:

. IOH =-4 mA, |o|_= 4 mA (GP'O)
* loL= 20mA (Fast mode Plus)
- Available to control of PZR

- For PZR registers, refer to GPIO

- When this pin is used as an I°C

approximately 50 kQ

register (pseudo-open drain
control)

in the “FM4 Family Peripheral
Manual Main Part (002-04856)".

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

Remarks

P-ch |

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:

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

+ Available to control of PZR

- For PZR registers, refer to GPIO

+ For 1/O setting, refer to VBAT

approximately 50 kQ

register (pseudo-open drain
control)

in the “FM4 Family Peripheral
Manual Main Part (002-04856)”.

Domain in the "FM4 Family
Peripheral Manual Main Part
(002-04856).”

P-ch

X0A

Pull-up resistor
control

Digital output

Digital output

Digital input

Standby mode
control

osC

+ CMOS level output

+ CMOS level hysteresis input
« Pull-up resistor control

+ Pull-up resistor:

* lon=-4mA, lo.=4 mA
« For 1/O setting, refer to VBAT

approximately 50 kQ

Domain in the "FM4 Family
Peripheral Manual Main Part
(002-04856).”
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Type Circuit Remarks
Q
. It is possible to select the sub
pch B Pull-up resistor o _
[ control oscillation/GPIO function.
X1A P-ch }7 Digital output
When the sub oscillation
L4 is selected:
+ Oscillation feedback resistor:
- imately 10 MQ
N-ch }7 Digital output approximately
When the GPIO is selected:
+ CMOS level output.
+ CMOS level hysteresis input
R + Pull-up resistor control
[ ‘ > Digital input . PuII-up‘ resistor:
approximately 50 kQ
Standby mode * lon=-4mA, lo.=4mA
‘é)gg(’l + For I/O setting, refer to VBAT
o< '—4»7
Domain in the "FM4 Family
S ARAXA Peripheral Manual Main Part
(002-04856).”
Standby mode
control
| {7 »———>Clockinput
R

P-ch } Pull-up resistor
control

P-ch }f Digital output

N-ch %Digital output

q ‘

Digital input

Standby mode
control

Analog output

+ CMOS level output

+ CMOS level hysteresis input

+ Analog output

+ Pull-up resistor control

- Standby mode control

+ Pull-up resistor:
approximately 50 kQ

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

* lon=-2mA, lo. =2 mA
(2.7V to 4.5V)
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Type Circuit Remarks

+ CMOS level output

+ (Itis possible to select by port
drive capability. Select register
[PDSR])

P-ch + CMOS level hysteresis input

+ Pull-up resistor control

P-ch } Pull-up resistor control

-+ Standby mode control

* Digital output

+ Pull-up resistor:
approximately 50 kQ
N-ch * lon =-10 mA, lo. = 10 mA (PDSR
Port Drive Select =1)
* lon=-4mA, lo. =4 mA (PDSR =
0)
R + When this pin is used as an I°C
, Digital input pin, the digital output P-ch
transistor is always off.

Standby mode Control
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6. Handling Precautions

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

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

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

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

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

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

Processing and Protection of Pins
These precautions must be followed when handling the pins that connect semiconductor devices to power supply and 1/O functions.
1. Preventing Over-Voltage and Over-Current Conditions

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

2. Protection of Output Pins

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

3. Handling of Unused Input Pins

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

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

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause injury or

damage from high heat, smoke or flame. To prevent this from happening, do the following:

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

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

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

Fail-Safe Design

As previously mentioned, all semiconductor devices have inherent rates of failure. You must protect against injury, damage or loss
from such failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating conditions.

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

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

6.2 Precautions for Package Mounting

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

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

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

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to contact
deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads be
verified before mounting.
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Surface Mount Type
Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are more easily deformed
or bent. The use of packages with higher pin counts and narrower pin pitch results in increased susceptibility to open connections
caused by deformed pins, or shorting due to solder bridges.

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

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

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

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.

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

2.

3.
4.

5.

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.

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.

Ground all fixtures and instruments, or protect with anti-static measures.
Avoid the use of Styrofoam or other highly static-prone materials for storage of completed board assemblies.

2.
3.
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6.3 Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.

For reliable performance, do the following:
1. Humidity

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

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

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

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

5. Smoke, flame

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

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

Power-Supply Pins

In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected within the device in order to
prevent malfunctions such as latch-up. All of these pins should be connected externally to the power supply or ground lines,
however, in order to reduce electromagnetic emission levels, to prevent abnormal operation of strobe signals caused by the rise in
the ground level, and to conform to the total output current rating.

Be sure to connect the current-supply source with the power pins and GND pins of this device at low impedance. It is also advisable
that a ceramic capacitor of approximately 0.1 uF be connected as a bypass capacitor between VCC and VSS near this device.

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

supply.

Crystal Oscillator Circuit

Noise near the X0/X1 and XOA/X1A pins may cause the device to malfunction. Design the printed circuit board so that X0/X1,
X0A/X1A pins, the crystal oscillator (or ceramic oscillator), and the bypass capacitor to ground are located as close to the device as
possible.

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

Evaluate the oscillation introduced by the use of the crystal oscillator by your mount board.

Sub Crystal Oscillator

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

M Surface mount type

Size: More than 3.2 mm x 1.5 mm
Load capacitance: approximately 6 pF to 7 pF

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

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

® Example of Using an External Clock
Device

_DC XO(XO0A)
Set as external clock

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

general-purpose
1/0 ports.

1z

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. I°C
pins need to conform to electrical limitations like other pins, however, and avoid connecting to live external systems with the MCU
power off.

C Pin

Devices in this series contain a regulator. Be sure to connect a smoothing capacitor (Cs) for the regulator between the C pin and the
GND pin. Please use a ceramic capacitor or a capacitor of equivalent frequency characteristics as a smoothing capacitor. Some
laminated ceramic capacitors have a large capacitance variation due to thermal fluctuation. Please select a capacitor that meets the
specifications in the operating conditions to use by evaluating the temperature characteristics of the device. A smoothing capacitor
of about 4.7 yF would be recommended for this series.

Device ]—

VSS

Cs

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: VBAT — VCC — USBVCCO0
VBAT — VCC — USBVCC1
VBAT —-VCC —-ETHVCC
VCC — AVCC — AVRH
Turning off: USBVCCO0 — VCC — VBAT
USBVCC1 — VCC — VBAT
ETHVCC — VCC — VBAT
AVRH — AVCC — VCC

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

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

Differences in Characteristics Within the Product Line

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

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

Pin Doubled As Debug Function
The pin doubled as TDO/TMS/TDI/TCK/TRSTX, SWO/SWDIO/SWCLK should be used as output only. Do not use as input.
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8. Block Diagram

S6E2C2AH/J/L, S6E2C29H/J/L, S6E2C28H/J/L
TRSTX,TCK, ( )
TOITMS = SWJ-DP | ETMHTM* SRAMO
DO d| 96/144/192 Kbytes
TRACEDX, ¢ TPIU/ETB* ?::)’I‘g
TRACECLK SRAML
Cortex-M4 Core 1 € > 32 Kbytes
@200 MHz(Max)
D € R SRAM2
FPU | MPU | NVIC , 7] 32 Kbytes
Sys € — i| MainFlash I/F
b " Trace Buffer MainFlash/DualFlash
-Ti = ¢ )1 (16 Kbytes) 2 Mbytes(IM+1M)/
Dual-Timer € = o 1 Security 1.5 Mbytes(1M+0.5M)/
> :
Watchdog Timer g § S > i 1 Mbytes(MainOnly)
(Software) g = § i| DualFlash I/F |} USB20 | ppry | usevcco
=
Clock Reset g% o (Host/ [ upPo.ubmo
Generator <= T Func) > UHCONXO
INITX = <
z ] = USB2.0 |~ usevcel
& 1% PHY
) ~ (Host/ [ ubpP1,ubM1
= Func) > UHCONX1
csv §
3 DMAC
ck 1 —i 8ch.
. J/
PRG-CRC
Source Clock Accelerator
12SMCLK,
X0 Y Main PLL CR 1> izsws,
X14 ] osc 100 kHz 12S 125CK
— CR - 1unit &~ 2sol
D I o —t-> 12SDO
4 MHz P
X0A —] NI POX,
X1A L4 I‘) GPIO P1x,
<
, PIN-Function-Ctrl (€=
CROUT PFx
MODE-Ctrl |— MDO,
AvCC, MD1
AVSS, : _bi |—
AVRH. -1 12-bit AID.Converter Ethernet-MAC €1 S::fc
AVRL Unit 0 z - — ch.0 N E%x
- o) -_MDx
Al f ; g5 —> s_CLK,s_cMD
ADTGx —4—3 Ids SD-CARD IIF > s_DATAX
. < &f— s_cos_wp
TIOAX € Base Timer . > Q_SCK, Q_Csx
16-bit 32¢ch./ P L——) Hi-Speed Quad SPI < 3 o i0x
TIOBx ) 32-bit 16ch. § B
= MADX
8 i Ext | Bus I/F €
AINX xternal Bus MADATAX
BINX > QPRC e S N ¢
1 ICSXXx,| 3
ZINX > 4ch. s 7 %sfm’ﬁfx’fx
= MALE MRDY,
B‘ MNALE,MNCLE,
[N MNWEX,MNREX,
< MCLKOUT MSDWEX,
AID Acllvaetg‘n Compare g x:ﬁgim’gi‘giw'
pa— 2 (—4 USB Clock Ctrl ‘ PLL ‘
1Cox 16-bit Input Capture 53]
4ch. E
FRCKO 5 16-bit Frgz‘run Timer ; 5 (_# 12S Clock Ctrl ‘ PLL ‘ Poweron
. I = Reset
16-bit Output Compare < o
6ch. S LVD Ctrl LVD
DTTIOX > %
Waveform Generator g IRQ-Monitor Regulator >c
RTOOX € 3ch. o
% CRC Accelerator
) Watch Counter
3
@
o (—){ Deep Standby Ctrl € WKUPX
o
<
VBAT —f o Peripheral Clock Gating
VWAKEUP —] E Low-speed CR Prescaler
VREGCTL € .
RTCCO, External Interrupt INTX
€
suBouT > Co_ntroller NMIX
32-pin + NMI N
DAx € ”
¢ SCKx
Mul!l-fun(iléocnh.Senal IIF 2 SINX
(with FIFO ch.0to ch.7) [ > SOTx
HW flow control(ch.4,5) CTSx
> RTSx
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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)

S6E2C2 Series

OXFFFF_FFFF

Resenved
0xE010_0000
Cortex-M4 Private
0XE000_0000 Peripherals
Reg. Area

0xD000_0000

External Device

Area
0x6000_0000
Resened
0x4400_0000
32 Mbytes

0x4200_0000 Bit band alias

Peripherals
0x4000_0000
Resened
0x2400_0000
32 Mbytes
0x2200_0000 Bit band alias
DualFlash
0x200F_0000
Resened
0x2004_8000
See "Memory Map 0x2004_0000 SRAM2
" 0x2003_8000 SRAM1
(2) and (3) for 0x2000_0000 Resened
memory size Ox1FFF_0000 SRAMO
0x0050_0000 Resened
details. 0x0040_0000 Security/CR Trim
MainFlash
_ 0x0000_0000

" OX41FF_FFFF,

0x4008_1000
0x4008_0000
0x4007_0000
0x4006_F000
0x4006_E000
0x4006_D000
0x4006_C000

0x4006_7000
0x4006_6000
0x4006_4000

0x4006_2000
0x4006_1000
0x4006_0000
0x4005_0000
0x4004_0000
0x4003_F000
0x4003_E000
0x4003_D000
0x4003_C800
0x4003_C100
0x4003_C000
0x4003_B000
0x4003_A000
0x4003_9000
0x4003_8000
0x4003_7000
0x4003_6000
0x4003_5000
0x4003_4000
0x4003_3000
0x4003_2000
0x4003_1000
0x4003_0000
0x4002_F000
0x4002_E000

0x4002_8000
0x4002_7000

0x4002_6000

0x4002_5000
0x4002_4000

0x4002_3000
0x4002_2000
0x4002_1000
0x4002_0000

0x4001_6000
0x4001_5000

0x4001_3000
0x4001_2000
0x4001_1000
0x4001_0000

0x4000_1000
_ 0x4000_0000

Peripherals Area

Resened

Programmable-CRC

Resened

GPIO

SD-Card I/F

Resened

12S

Resened

Ether-Control-Reg.

Ether-MAC ch.0

Resened

DSTC

DMAC

USB ch.1

USB ch.0

EXT-bus I/F

Resened

12S prescaler

Resened

Peripheral Clock Gating

Low Speed CR Prescaler

RTC/Port Ctrl

Watch Counter

CRC

MFS

Resened

USB Clock ctrl

LVD/DS mode

Resened

D/AC

Resened

Int-Req.Read

EXTI

Resened

CR Trim

Resenved

A/DC

QPRC

Base Timer

PPG

Resened

MFT Unit2

MFT Unitl

MFT Unit0

Resened

Dual Timer

Resened

SW WDT

HW WDT

Clock/Reset

Resened

MainFlash I/F
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Memory Map (2)

S6E2C2 Series

S6E2C2AH/IIL

0x2020_0000

0x2004_8000

Resened

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Resened

0x1FFD_0000

SRAMO
192 Kbytes

0x0041_0000

Resened

0x0040_8000
0x0040_6000
0x0040_4000
0x0040_2000
0x0040_0000

0x0020_0000

0x0010_0000

SAO-3(#1) (8KBx4)
SA3(#0) (8KB)

General purpose

CR trimming

Security

Resened

SA9-23(#1) (64KBx15)

SAS8(#1) (32KB)

SA4-7(#1) (8KBx4)

SA9-23(#0) (64KBx15)

0x0000_0000

SAS8(#0) (32KB)

SAA-7(#0) (8KBx4)

EEING
ysejdqurey

S6E2C29H/J/L

0x2020_0000

0x2004_8000

Resened

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Resened

Ox1FFE_0000

SRAMO
128 Kbytes

0x0041_0000

Resened

0x0040_8000
0x0040_6000

SAO0-3(#1) (8KBx4)
SA3(#0) (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming

0x0040_0000

Security

0x0018_0000

Resened

0x0010_0000

SA9-15(#1) (64KBX7)
SA8(#1) (32KB)

SA4-7(#1) (8KBx4)

SAQ-23(#0) (64KBX15)

SAS8(#0) (32KB)

SAA4-7(#0) (BKBx4)

0x0000_0000

SalAdN §'T

usejdurep

S6E2C28H/J/L

0x2020_0000

0x2004_8000

Resened

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Resened

Ox1FFF_0000

SRAMO
64 Kbytes

0x0041_0000

Resened

0x0040_8000
0x0040_6000

0x0040_4000

0x0040_2000

0x0040_0000

0x0010_0000

0x0000_0000

SA0-3(#1) (8KBx4) 85

53

SA3(#0) (8KB) EXS

General purpose [+, @ 5

CR trimming

Security
Resened

» Z

SA9-23(#0) (64KBx15)| = &

=]

g1

SAS(#0) (32KB)

SAA-7(#0) (8KBx4)

* See S6E2CC/S6E2C5/S6E2C4/S6E2C3/S6E2C2/S6E2C1 Series Flash Programming Manual to confirm
the detail of flash Memory.
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Memory Map (2) During Dual Flash Mode

S6E2C2 Series

S6E2C2AH/J/L

0x2020_0000

0x2010_0000
0x200F_8000

SA9-23(#1) (64KBx15)

SA0-3(#1) (8KBx4)

0x2004_8000

Reserved

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Reserved

Ox1FFD_0000

SRAMO
192 Kbytes

0x0041_0000

Resened

0x0040_8000

Resenved

0x0040_6000

SA3(#0) (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming / HTM

0x0040_0000

Security

0x0010_0000

Resened

SA9-23(#0) (64KBx15)

SAB(#0) (32KB)

0x0000_0000

SA4-7(#0) (8KBx4)

salkgn T
usejqurepy

yseldrena

S6E2C29H/J/L

0x2020_0000

Resened

0x2018_0000

0x2010_0000
0X200F_8000

SA0-3(#1) (8KBx4)

0x2004_8000

Resened

0x2004_0000

SRAM2
32 Khytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Resenved

O0XLFFE_0000

SRAMO
128 Kbytes

0x0041_0000

Resened

0x0040_8000

Resened

0x0040_6000

SA3(#0) (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming / HTM

0x0040_0000

Security

0x0010_0000

Resened

0x0000_0000

SAQ-23(#0) (64KBx15)

SAB(#0) (32KB)

SA4-7(#0) (8KBx4)

salAqiN T
yse|qurey

yseldrena

S6E2C28H/J/L

0x2020_0000

0x2010_0000

Reserved

0x200F_8000

SA0-3(#1) (BKBx4)

0x2004_8000

Reserved

0x2004_0000

SRAM2
32 Kbytes

0x2003_8000

SRAM1
32 Kbytes

0x2000_0000

Reserved

0x1FFF_0000

SRAMO
64 Kbytes

0x0041_0000

Reserved

0x0040_8000

Resenved

0x0040_6000

SA3(#0) (8KB)

0x0040_4000

General purpose

0x0040_2000

CR trimming / HTM

0x0040_0000

Security

0x0010_0000

Resened

0x0000_0000

SA9-23(#0) (64KBx15)

SAB(#0) (32KB)
SA4-7(#0) (BKBx4)

selkgn T
usejqure

yseldrena
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Memory Map (3)

S6E2C2 Series

0xD000_0000

0xC000_0000

0x8000_0000

0x7000_0000

0x6000_0000

S6E2C2AH

Resened

SRAM
/NOR Flash Memory
/INAND Flash Memory
256 Mbytes

0xD000_0000

0xC000_0000

0x8000_0000

0x7000_0000

0x6000_0000

S6E2C2AJ

Hi-Speed Quad SPI
256 Mbytes

Resened

SDRAM
256 Mbytes

SRAM
INOR Flash Memory
/NAND Flash Memory
256 Mbytes

0xDO000_0000

0xC000_0000

0x8000_0000

0x7000_0000

0x6000_0000

S6E2C2AL

Hi-Speed Quad SPI
256 Mbytes

Resened

SDRAM
256 Mbytes

SRAM
INOR Flash Memory
/NAND Flash Memory
256 Mbytes
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S6E2C2 Series

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_2FFF Multi-Function Timer unit 1
0x4002_3000 0x4002_3FFF Reserved
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF APB1 Base timer
0x4002_6000 0x4002_6FFF Quadrature position/revolution counter
0x4002_7000 0x4002_7FFF A/D converter
0x4002_8000 0x4002_DFFF Reserved
0x4002_E000 0x4002_EFFF Internal CR trimming
0x4002_F000 0x4002_FFFF Reserved
0x4003_0000 0x4003_OFFF External interrupt controller
0x4003_1000 0x4003_1FFF Interrupt request batch-read function
0x4003_2000 0x4003_2FFF Reserved
0x4003_3000 0x4003_3FFF D/A converter
0x4003_4000 0x4003_4FFF Reserved
0x4003_5000 0x4003_57FF Low voltage detector
0x4003_5800 0x4003_5FFF Deep standby mode Controller
0x4003_6000 0x4003_6FFF USB clock generator
0x4003_7000 0x4003_7FFF Reserved

APB2

0x4003_8000

0x4003_8FFF

0x4003_9000

0x4003_9FFF

0x4003_A000

0x4003_AFFF

0x4003_B000

0x4003_BFFF

0x4003_C000

0x4003_COFF

0x4003_C100

0x4003_C7FF

0x4003_C800

0x4003_CFFF

0x4003_D000

0x4003_DFFF

0x4003_E000

0x4003_EFFF

0x4003_F000

0x4003_FFFF

Multi-function serial interface

CRC

Watch counter

RTC/port control

Low-speed CR prescaler

Peripheral clock gating

Reserved

I°S prescaler

Reserved

External memory interface
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Start Address End Address Bus Peripherals
0x4004_0000 0x4004_FFFF USBch 0
0x4005_0000 0x4005_FFFF USBch1l
0x4006_0000 0x4006_OFFF DMAC register
0x4006_1000 0x4006 1FFF DSTC register
0x4006_2000 0x4006_3FFF Reserved
0x4006_4000 0x4006_5FFF Ethernet-MAC ch 0
0x4006_6000 0x4006_6FFF Ethernet-MAC setting register
0x4006_7000 0x4006_ BFFF Reserved
0x4006_C000 0x4006_CFFF AHB I’s
0x4006_D000 0x4006_DFFF Reserved
0x4006_E000 0x4006_EFFF SD card I/F
0x4006_F000 0x4006_FFFF GPIO
0x4007 0000 0x4007 FFFF Reserved
0x4008_0000 0x4008_OFFF Programmable-CRC
0x4008_1000 Ox41FF_FFFF Reserved

0x200E_0000

Ox200E_FFFF

0xD000_0000

OxDFFF_FFFF

Workflash I/F register

High-speed quad SPI control register
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11.Pin Status in Each CPU State

The terms used for pin status have the following meanings:
HINITX =0
This is the period when the INITX pin is at the L level.
HINITX =1
This is the period when the INITX pin is at the H level.
EBSPL=0
This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to 0.
ESPL=1
This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to 1.
Hinput enabled
Indicates that the input function can be used.
Hinternal input fixed at 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.
M Setting disabled
Indicates that the setting is disabled.
EMaintain previous state

Maintains the state that was immediately prior to entering the current mode.
If a built-in peripheral function is operating, the output follows the peripheral function.
If the pin is being used as a port, that output is maintained.

B Analog input is enabled
Indicates that the analog input is enabled.
HTrace output
Indicates that the trace function can be used.
BGPIO selected
In Deep standby mode, pins switch to the general-purpose 1/O port.

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

S6E2C2 Series

Power-On )
o Rle_%?ls_or INITX Ilrjlfgrlrfgl Run mode Timer mode, Deep Standby RTC RetLIJDrQeFrom
S Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Stand%y
= Detection State State mode State Stop mode State Stop mode State mode State
2| Function State
IS Group
2 Power Power Power Power
= Power Supply Power Supply
o Suppl Suppl Suppl Suppl
Unstable | Stable Stable Stable Stable Stable
- INITX=0[INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
GPIO
. . . Maintain Maintain | Hi-Z/interna | selected, | Hi-Z/interna
sggg d d?g;g?f d dSi:;E?S d dsiseatlttg?g d previous previous | linput fixed | internal | Iinput fixed sglgétoe d
state state ato input fixed at0
at0
A Main crystal
oscillator
Iggtuetrgg]ll Input Input Input Input Input Input Input Input Input
main clock enabled | enabled | enabled | enabled enabled enabled enabled enabled Enabled
input
selected
GPIO
GPIO Setting Setting | Setting Main_tain Main_tain II-|_i-Z/in:‘t_arng s_electe?, Il-I_i-Z/in'?_arng GPIO
selected | disabled | disabled | disabled| Pr€Vious | previous jlinputfixed | internal flinputfixed | go0 0
state state ato input fixed at0
at0
mi)i(;e(r:?cilk Setting | Setting | Setting Main_tain Main_tain H_i-Z/intt_arna Main_tain H_i-Z/int(_arna Main_tain
input disabled | disabled | disabled | Previous previous | linputfixed | previous | Iinput fixed previous
B selected state state ato0 state at0 State
Hi-z/
internal Hi-Z/ Hi-z/
Main crystal input internal | internal Maintain previous state while oscillator active/
oscillator fixed input input When oscillation stops*l, it will be Hi-z/
output pin at 0/ fixed fixed Internal input fixed at O
or input ato at0
enable
INITX Pull-up/ | Pull-up/ | Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/
C input pin input Input Input Input Input Input Input Input Input
enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
D Mode Input Input Input Input Input Input Input Input Input
input pin enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
Mode Input Input Input Input Input Input Input Input Input
input pin enabled | enabled | enabled | enabled enabled enabled enabled enabled enabled
El GPIO | Setting | Setting | Setting | Maintain | Maintain ) Hi-2/ GPIO Hi-Z/ GPIO
selected disabled | disabled | disabled | PreY'ous previous Input selected Input selected
state state enabled enabled
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Power-On
Reset or INITX Device R d Ti d D standby RTC Return From
) Low- Internal | RUn mode imer mode, eep Standby Deep
g Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Standby
w . Detection State State mode State Stop mode State Stop mode State mode State
s | Function State
IS Group
n
c Power Power Power Power
T Power Supply Power Supply
o Supply Supply Supply Supply
Unstable Stable Stable Stable Stable Stable
- INITX=0[INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
NMIX Setting | Setting | Setting “12‘3232 N:zl\?i;aﬂg
selected | disabled |disabled | disabled P P
state Hi-z/ state
Resource Maintain Maintain WKUP WKUP
F | other than Hi-z/ Hi-z/ previous previous Hi-z/ input input
above . . . state state internal enabled bled GPIO
selected Hi-Z eg;%lfé q e:;%r; q input fixed enable selected
GPIO ato
selected
ITAG Pull-up/ | Pull-up/ Maintain Maintain Maintain Maintain
selected Hi-Z input input previous previous previous previous
enabled | enabled S . state state state state
Maintain Maintain
GPIO Setting | Setting | Setting internal internal’ internal GPIO
selected disabled | disabled | disabled input fixed | . . input fixed selected
input fixed
ato at0
at0
ITAG Pull-up/ | Pull-up/ Maintain Maintain Maintain Maintain
selected Hi-Z input input previous previous previous previous
enabled | enabled state state state state
Maintain Maintain
H ;ﬁg?ltjk:;i previous previous GPIO
above Setting | Setting | Setting state state '['ilr_lzﬂ??iexrgg Siilt?e?;iﬁ’ 'ﬁfﬂ?ggﬁ GPIO
selected disabled | disabled | disabled P . ' P selected
ato input fixed at0
GPIO
at0
selected
Resource ] ) o o ) GPIO o
selected Hi-z/ Hi-z/ Maintain | Maintain |Hi-Z/Interna| selected, | Hi-Z/interna GPIO
| Hi-zZ input input previous previous | linputfixed | internal | Iinput fixed selected
GPIO enabled | enabled state state at0 input fixed at0
selected at 0

Document Number: 002-05030 Rev.*A

Page 87 of 207




CYPRESS

PERFORM

S6E2C2 Series

Power-On
) Rle_%?/\t/_or INITX Ilrjlte;rfgl Run mode Timer mode, Deep Standby RTC RettljjrgeFrom
g Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Stand%y
w . Detection State State mode State Stop mode State Stop mode State mode State
= | Function State
IS Group
%)
c Power Power Power Power
T Power Supply Power Supply
o Supply Supply Supply Supply
Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Analog
output *2 *3
selected
:lzw)t(;?m;l Maintain GPIO
. . Maintain previous | selected, |Hi-Z/interna
J ellwabled : Hi-z/ ) HIZE ) eevious state internal | | input fixed GPIO
selecte Hi-Z input input Maintain . ' selected
Resource state ! input fixed at0
bor th enabled | enabled previous ato
otaﬁgf/ean state Hi-Z/interna
selected I mp;ttgxed
GPIO
selected
External N
interrupt Setting | Setting | Setting Mrzl\r/]ifgz
enable disabled |disabled | disabled pstate GPIO
Seelsf)cuuracde Maintain Maintain selected, | Hi-Z/interna GPIO
K other than previous previous internal | input fixed selected
above Hi-z/ Hi-z/ state state Hi-Z/interna | input fixed at0
Hi-Z input input | input fixed at0
selected enabled | enabled at0
GPIO
selected
m't*e'rﬁg | m'?érﬁ; | ez Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/
inout inout internal internal internal internal internal internal input
Analog fixeF:j at fixert)j at input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z o/ o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analo analo analog analog analog analog analog analog
in utg in utg input input input input input input
L P P enabled enabled enabled enabled enabled enabled
enabled | enabled
Resource GPIO
other than o . - L
. . . Maintain Maintain | Hi-Z/interna | selected, | Hi-Z/interna
above Settlng S_ettlng S_ettlng previous previous | linputfixed | internal | Iinput fixed GPIO
selected disabled |disabled | disabled . . selected
state state ato input fixed at0
GPIO at 0
selected
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S6E2C2 Series

Power-On )
) Rle_%?/\t/_or INITX Ilrjlte;rfgl Run mode Timer mode, Deep Standby RTC RettljjrgeFrom
S Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Stand%
~ Detectgi]on State State mode State Stop mode State Stop mode State mode Sta){te
2| Function State
IS Group
n
c Power Power Power Power
T Power Supply Power Supply
o Supply Supply Supply Supply
Unstable Stable Stable Stable Stable Stable
- INITX=0[INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
el | B2 iy Hi-z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/
inout inout internal internal internal internal internal internal input
Analog fixped fixl?ad input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z at o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analo analo analog analog analog analog analog analog
in utg in utg input input input input input input
enark))led enarl)aled enabled enabled enabled enabled enabled enabled
External -
M| .
interrupt m’\:‘igg
SZTSQE d state GPIO
Resource Setting | Setting | Setting Maintain Maintain selected, | Hi-Z/interna GPIO
other than | disabled |disabled | disabled | P'&VIoUS | Pprevious _internal | Tinput fixed | o0 o
above state state Hi-Z/interna | input fixed at0
selected | input fixed at0
GPIO ato
selected
A IR B 7 Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
inout inout internal internal internal internal internal internal input
Analog fixF:ed fixF()ad input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z ato/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analo analo analog analog analog analog analog analog
in utg in utg input input input input input input
enari)led ena%led enabled enabled enabled enabled enabled enabled
N Trace Trace
selected output
Resource Maintain Maintain se(IBeF::lt(gd Hi-Z/interna
other than Setting | Setting | Setting . . - . ' . ) GPIO
- ; ; previous previous |Hi-Z/interna| internal | |input fixed
above disabled |disabled | disabled ) ) . ' selected
selected state state I input fixed | input fixed ato0
GPIO ato0 at0
selected
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S6E2C2 Series

Power-On )
) Rle_%?/\t/_or INITX Ilrjlte;rfgl Run mode Timer mode, Deep Standby RTC RettljjrgeFrom
S Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Stand%
~ Detectgi]on State State mode State Stop mode State Stop mode State mode Sta){te
2 1 Function State
IS Group
%)
c Power Power Power Power
T Power Supply Power Supply
o Supply Supply Supply Supply
Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
mt'('eri/a | in':é'rﬁg | Hi-z/ Hi-Z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
inout inout internal internal internal internal internal internal input
Analog fixped fixl?ad input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z at o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analo analo analog analog analog analog analog analog
in utg in utg input input input input input input
enark))led enarl)aled enabled enabled enabled enabled enabled enabled
Trace Trace
o selected output
External Maintain
";f;[)ulgt o o previous GPIO o
selected Setting | Setting | Setting Malqtaln Malqtaln state ;elected, H.|-Z/|nt.erna GPIO
R disabled | disabled | disabled| PréVIoUS | previous internal -\ linputfixed | o0 o
ﬁsour:ce state state input fixed at0
ot a%i)t/ ean Hi-Zfinterna ato
selected | input fixed
ato
GPIO
selected
m't*érﬁ{a | m'j;rﬁ/a | Hez Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/ Hi-Z/
inout inout internal internal internal internal internal internal input
Analog fixeF:j at fixe% at input fixed | input fixed | input fixed | input fixed | input fixed fixed
input Hi-Z o/ o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analo analo analog analog analog analog analog analog
in utg in utg input input input input input input
ena%led ena%led enabled enabled enabled enabled enabled enabled
L Hi-z/
P WKUP Maln_taln WKUP WKUP
previous input .
enabled input
state enabled
o o enabled
Resource | setting | Setting | Setting Maintain | - Maintain GPIO
other than | gisabled | disabled | disabled| Previous | previous | GPIO | selected
above state state Hi-Z/interna | selected, | Hi-Z/interna
selected l'input fixed | internal | | input fixed
GPIO ato input fixed at0
selected ato
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S6E2C2 Series

Power-On
) Rle_%?/\t/_or INITX Ilrjlte;rfgl Run mode Timer mode, Deep Standby RTC RettljjrgeFrom
S Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Stand%y
: . Detection State State mode State Stop mode State Stop mode State mode State
3 Function State
8 Group
n
c Power Power Power Power
T Power Supply Power Supply
o Suppl Suppl Suppl Suppl
Unstable| _ Stable Stable Stable Stable Stable
- INITX=0 [ INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Hi-z/
WKUP VI\Q;LJtP WKUP WKUP input
enabled Maintain enabled input enabled
Setting | Setting | Setting . enabled
External | disabled | disabled | disabled D e
interrupt
enable Maintain Maintain
Q | selected previous previous GPIO
Resource state state ;elected, H.i-Z/int.erna GPIO
other than . . S . '”te”.‘a' linput fixed selected
above _ Hl-Z/ Hl-Z/ H_|-Z/|nt(_arna input fixed at0
selected Hi-Z input input | input fixed at0
enabled | enabled ato0
GPIO
selected
GPIO
GPIO _ Hi-Z/ Hi-Z/ Main_tain Main_tain H_i-Z/int(_arna s_elected, H_i-Z/intt_arna GPIO
selected Hi-Z input input previous previous | linputfixed | internal | Iinput fixed selected
enabled | enabled state state ato input fixed at0
at0
Hi-Z at Hi-Z at Hi-Z at
R trans- trans- trans-
mission/ mission/ mission/
. . . input input input Hi-z/ Hi-z/ .
USB I/0O pin d$ett|ng Setting | Setting enabled/ | enabled/ enabled/ input input . Hi-Z/
isabled |disabled |disabled | = ; ; input enabled
internal internal internal enabled enabled
input fixed | input fixed | input fixed
at 0 at at 0 at at 0 at
reception | reception | reception
Etg;renciégo Setting | Setting | Setting mmﬁg
%4 disabled |disabled | disabled state
GPIO
Resource Main_tain Maintain s_elected, H_i-Z/int_erna GPIO
\% other than previous previous _ |nterr_1al | input fixed selected
above Hi-z/ | Hi-zs | St state | i zjinterna | MPULfixed | at*0
selected Hi-Z input input I input fixed ato
enabled | enabled ato0
GPIO
selected
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Power-On
) Rle_%?/\t/_or INITX Ilrjlte;rfgl Run mode Timer mode, Deep Standby RTC RettljjrgeFrom
S Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Stand%y
: . Detection State State mode State Stop mode State Stop mode State mode State
3 Function State
8 Group
n
c Power Power Power Power
T Power Supply Power Supply
o Suppl Suppl Suppl Suppl
Unstable | Stable Stable Stable Stable Stable
- INITX=0[INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Ethernet
input/output
selected™ Maintai
Setting | Setting | Setting aintain
External | disabled | disabled | disabled D e SPIO
";? ;Lulgt Maiqtain Maiqtain ;elected, H.i-Z/int.erna GPIO
w selected previous previous internal | | input fixed selected
state state input fixed ato0
Resource ato
other than | Hi-ZI | HiZI Hi-Zfinterna
Hi-Z input input | input fixed
selected enabled | enabled ato0
GPIO
selected

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

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

*3: Maintain previous state at Timer mode. Hi-Z/internal input fixed at 0 at RTC mode, Stop mode.
*4: |t shows the case selected by EPFR14.E_SPLC register.
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List of VBAT Domain Pin Status

S6E2C2 Series

) Run Return Return

e .

> VBAT INITX ID;ewcel mode Timer mode, DRgl_eé) Ste:jndby Erom VRBTAC;I' \'jIrBOArpl'

Power- | Input nerna or RTC mode, or mode or eep

a On Reset| State Reset | Sleep Stop mode State Deep Standby |Standby| mode RTC

T Functi State | mode P Stop mode State | mode State mode

& o|runction State State State

< | Group

o

l& gowelr Power Supply goweir Power Supply Power Supply I830we|r gowelr gowelr

) upply Stable upply Stable Stable upply upply upply

S Unstable Stable Stable | Stable Stable

- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1 - -

- - - - SPL=0 SPL=1 SPL=0 SPL=1 - - -

. Maintain|Maintain|Maintain| Maintain | Maintain | Maintain | Maintain |Maintain .

GPIO Setting . . . . . . . . Setting

selected | disabled [P€ViOUS|previous|previous| previous | previous | previous | previous |previous prohibition -

state state state state state state state state

Sub

crystal

S _osculat_or Maintain | Maintain

input pin/|  Input Input Input Input Input Input Input Input Input revious | orevious

external | enabled |enabled|enabled |enabled | enabled | enabled | enabled | enabled | enabled | P P
state state

sub clock

input

selected

P10 [ sening e e | s | s v vas Setina |

selected | disabled |° P P P P P P P prohibition

state state state state state state state state

Si)girlgi:( Settin Maintain|Maintain|Maintain| Maintain | Maintain | Maintain | Maintain |Maintain| Maintain | Maintain

: . 9 previous|previous|previous| previous | previous | previous | previous |previous| previous | previous

input | disabled

state state state state state state state state state state

T selected

Hi-Z/ Maintain | Maintain | Maintain | Maintain

Sub internal previous | previous | previous | previous

crystal inout Maintain|Maintain|Maintain| state/ state/ state/ state/ |Maintain| Maintain | Maintain

oscillator |, _"P previous|previous|previous| When When When When |previous| previous | previous

fixed at 0/ L L L L

output or input State state state | oscillation | oscillation | oscillation | oscillation | state State state

pin EI stops, stops, stops, stops,

enable Hi-z* Hi-z* Hi-Z* Hi-Z*

Resource

selected Maintain|Maintain{Maintain| Maintain | Maintain | Maintain | Maintain |Maintain| Maintain | Maintain

U Hi-Z |previous|previous|previous| previous | previous | previous | previous |previous| previous | previous

GPIO state state state state state state state state state state

selected

*: When the SOSCNTL bit in the WTOSCCNT register is 0, the sub crystal oscillator output pin is maintained in the previous
state. When the SOSCNTL bit in the WTOSCCNT register is 1, oscillation is stopped at Stop mode and Deep Standby

Stop mode
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12.Electrical Characteristics

12.1 Absolute Maximum Ratings

S6E2C2 Series

Parameter Symbol Min Rating Max Unit Remarks
Power supply voltagt's-*l’*2 Vee Vss-0.5 Vss + 6.5 \%
Power supply voltage (for USB) L USBVcc0 | Vss-0.5 Vss + 6.5 \%
Power supply voltage (for USB) L USBVcel | Vss-0.5 Vss + 6.5 \%
Power supply voltage (for Ethernet-MAC) L ETHVce | Vss-0.5 Vss + 6.5 \%
Power supply voltage (VBAT) "> Vear Vss - 0.5 Vss + 6.5 Vv
Analog power supply voltage e AVce Vss-0.5 Vss + 6.5 \%
Analog reference voltage AVRH Vss - 0.5 Vss + 6.5 V
Vee + 0.5 Except for USB and
Vss - 0.5 (£6.5V) V' | Ethernet-MAC pin
USBVccO + 0.5 .
Vss - 0.5 2 g_CS v) V | USBch 0 pin
USBVccl + 0.5 .
Input voltage Vi Vss - 0.5 2 65 V) V | USB ch 1 pin
ETHVcc + 0.5 .
Vs - 0.5 = GCE V) V | Ethernet-MAC Pin
Vss - 0.5 Vss + 6.5 \Y 5V tolerant
L. AVcc + 0.5
Analog pin input voltage Via Vss-0.5 (<6.5V) \%
Vce + 0.5
Output voltage Vo Vss- 0.5 (£6.5V) \Y,
10 mA | 4 mAtype
20 mA | 8 mAtype
L level maximum output current +f loL - 20 mA | 10 mAtype
20 mA | 12 mAtype
22.4 mA | I°C Fm+
4 mA | 4 mAtype
. 8 mA | 8 mAtype
L level average output current 8 loLav - 10 mA | 10 mAtype
12 mA | 12 mAtype
20 mA | I°C Fm+
L level total maximum output current >loL - 100 mA
L level total maximum output current ~ > loLav - 50 mA
-10 mA | 4 mAtype
H level maximum output current lon - -20 mA | 8 mAtype
-20 mA | 10 mAtype
-20 mA | 12 mAtype
-4 mA | 4 mAtype
*8 -8 mA | 8 mA type
H level average output current loHav - 10 mA | 10 mA type
-12 mA | 12 mAtype
H level total maximum output current > lon - - 100 mA
H level total average output current > lonav - -50 mA
Power consumption Pb - 200 mw
Storage temperature Tste -55 + 150 °C

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

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

*3: USBVcc0, USBVccl must not drop below Vss - 0.5 V.
*4: ETHVcc must not drop below Vss - 0.5 V.
*5: Vear must not drop below Vss - 0.5 V.
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*6: Ensure that the voltage does not exceed Vcc + 0.5V, for example, when the power is turned on.

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

*9: 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

S6E2C2 Series

Value

Parameter Symbol Conditions Min Max Unit Remarks
Power supply voltage Vce - 277 5.5 V
3.6 "
. 1
3.0 (<Veo)
Power supply voltage (for USB ch 0) USBVcc0 - \%
55
2.7 *2
(Vce)
3.6 N
. 3
3.0 (<Veo)
Power supply voltage (for USB ch 1) USBVccl - \%
55
2.7 *4
(Vce)
3.6 N
3.0 (<Veo) 5
Power supply voltage (for ) 55 N
Ethernet-MAC) ETHVce 4.5 (<Veo) v 5
55 N
2.7 (<Veo) 6
Power supply voltage (VBAT) Vear - 1.65 5.5 \Y
Analog power supply voltage AVcc - 2.7 5.5 vV AVce = Vee
AVRH - *8 AVcc V
Analog reference voltage
9 9 AVRL ; AVss AVss v
Operating Junction temperature T, - -40 +125 °C
temperature | Ambient temperature Ta - -40 *7 °C

*1: When P81/UDPO0 and P80/UDMO pins are used as USB (UDPO, UDMO)
*2: When P81/UDPO0 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: When the pins in "Ethernet-MAC Pins," except P6E/ADTG_5/SCK4_1/1C23_1/INT29_0/E_PPS pin, are used
as Ethernet-MAC pin

*6: When the pins in "Ethernet-MAC Pins," except P6E/ADTG_5/SCK4_1/1C23_1/INT29_0/E_PPS pin, are used
as Ethernet-MAC pin

*7: The maximum temperature of the ambient temperature (Ta) can guarantee a range that does not exceed the
junction temperature (T;).

The calculation formula of the ambient temperature (Ta) is:

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

Pd: Power dissipation (W)
0;a: Package thermal resistance (°C/W)

Pd (Max) =Vce X lec (Max) + (|o|_><Vo|_) +2 ((Vcc-VoH) X (- |OH))

loc: L level output current
lon: H level output current
Vor: L level output voltage
Vou: H level output voltage

*8: 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.

*9: For the voltage range between Vcc(min) and the low voltage detection reset (VDH), the MCU must be clocked from
either the High-speed CR or the low-speed CR.”
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Package thermal resistance and maximum permissible power for each package are shown below.
The operation is guaranteed maximum permissible power or less for semiconductor devices.

Table 12-1 Table for Package Thermal Resistance and Maximum Permissible Power

Printed Thermal Maximum Permissible Power
Package Circuit ReSIBSjtaance (mW)

Board (CCIW) T, = +85°C T, = +105°C
LQS144 ?jlrg)gli-la_)éere 48 o3 .
(0.5-mm pitch) oth sides

4 layers 33 1212 606
oo prvrl I
(0.5-mm pitch) A ayers = _ e
g, o | o
(0.4-mm pitch) 4 ayers > e s
LBE192 ?jlr;)glfi-lq;éere ] _ _
(0.8-mm pitch) oth sides

4 layers 35 1143 571

WARNING:

S6E2C2 Series

1. The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device.

All of the device's electrical characteristics are warranted when the device is operated within these ranges.

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

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet.

4. Users considering application outside the listed conditions are advised to contact their representatives beforehand.
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Ethernet-MAC Pins

S6E2C2 Series

Except For Power
Pin Name EthF%rrr:gtti-cl:/lnAC Etherngt_-MAC Supply
Function Type
P6E/ADTG_5/SCK4 1/1IC23 1/INT29 O/E_PPS | E PPS* P6E/ADTG_5/SCK4_1/1C23 1/INT29 0 Vce
PCO/E_RXER E_RXER PCO
PC1/TIOB6_O/E_RX03 E_RX03 PC1/TIOB6_0
PC2/TIOA6_0/E_RX02 E_RX02 PC2/TIOA6_0O
PC3/TIOB7_0/E_RX01 E_RX01 PC3/TIOB7_0
PC4/TIOA7_O/E_RX00 E_RX00 PC4/TIOA7_0
PC5/TIOB14_0/E_RXDV E_RXDV PC5/TIOB14 0
PC6/TIOA14 _0/E_MDIO E_MDIO PC6/TIOA14 0O
PC7/INT13 0/E_MDC/CROUT 1 E_MDC PC7/INT13_0/CROUT 1
PC8/E_RXCK_REFCK E_RXCK_REFCK | PC8
PC9/TIOB15 0/E_COL E_COL PC9/TIOB15 0 ETHVce
PCA/TIOA15 0/E_CRS E_CRS PCA/TIOA15 0
PCB/INT28 O/E_COUT E_COUT PCB/INT28 0
PCC/E_TCK E_TCK PCC
PCD/SOT4_1/INT14_0/E_TXER E_TXER PCD/SOT4_1/INT14 0
PCE/SIN4 _1/INT15 O/E_TXO03 E_TXO03 PCE/SIN4_1/INT15 0
PCF/RTS4 _1/INT12_0/E_TX02 E_TX02 PCF/RTS4 1/INT12 0
PDO/INT30_1/E_TX01 E_TXO01 PDO/INT30_1
PD1/INT31_1/E_TXO00 E_TXO00 PD1/INT31 1
PD2/CTS4 1/FRCK2 1/E TXEN E_TXEN PD2/CTS4 1/FRCK2 1

*: It is used to confirm the PTP counter cycle in Ethernet-MAC by waveforms.
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Calculation Method of Power Dissipation (Pd)

The power dissipation is shown in the following formula.

Pd =Vce X lec + Z (low % Vou) + Z (Vce-Von) % (-low))
loL: L level output current
lon: H level output current
VoL: L level output voltage
Von: H level output voltage

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

lcc=lee (|NT) + 2lcc (|O)

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 + Cext) * Ve * fsw
Cint: Pin internal load capacitance
Cext: External load capacitance of output pin
fsw: Pin switching frequency

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

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

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

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

Parameter Symbol Conditions Current Value
Maximum leakage T, =+125°C 79.2 mA
current at operating lec (leak_max) T, =+105°C 39.4 mA
T,=+85°C 26.5 mA
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12.3 DC Characteristics

12.3.1 Current Rating

S6E2C2 Series

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

Pin . - Value )
Parameter | Symbol Name Conditions Frequency Typ*l Mo Unit Remarks
200 MHz 117 224 mA
*5 192 MHz 113 219 mA
180 MHz 106 211 mA
160 MHz 95 197 mA
144 MHz 86 186 mA
120 MHz 73 169 mA | *3
100 MHz 61 155 mA | When all peripheral
“6 80 MHz 50 140 mA | clocks are on
60 MHz 39 126 mA
40 MHz 27 112 mA
20 MHz 16 97 mA
Power Normal 8 MHz 8.7 88.9 mA
operation 4 MHz 6.4 86.1 mA
supply lec vee *7+8 200 MHz 71 168 | mA
current !
(PLL) *5 192 MHz 68 165 mA
180 MHz 64 159 mA
160 MHz 58 151 mA
144 MHz 52 144 mA
120 MHz 44 134 mA | *3
100 MHz 38 126 mA | When all peripheral
6 80 MHz 31 117 mA | clocks are off
60 MHz 24 109 mA
40 MHz 17 100 mA
20 MHz 10 91 mA
8 MHz 6.3 86.1 mA
4 MHz 5.0 84.5 mA

*1: Ta=+25°C, Vcc = 3.3V

*2: Ty =+4125°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 = 1)
*6: When stopping 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 memory.”

*8: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Table 14-2 Typical and Maximum Current Consumption in Normal Operation (PLL), Code with Data Accessing Running
from Flash Memory (Flash Accelerator Mode and Trace Buffer Function Disabled)

Parameter | Symbol sze Conditions Frequency*4 Typ*yal ulslax*L Unit Remarks
200 MHz 128 236 mA
*5 192 MHz 123 230 mA
180 MHz 116 221 mA
160 MHz 102 205 mA
144 MHz 93 193 mA
120 MHz 79 175 | mA | ™3
100 MHz 67 161 MA | When all peripheral
6 80 MHz 54 145 MA | clocks are on
60 MHz 42 130 mA
40 MHz 30 115 mA
20 MHz 17 99 mA
Normal 8 MHz 9.2 90.0 mA
Power | VCC operation 4 MHz 6.7 86.9 mA
supply ce *7,%8 200 MHz 74 170 mA
current (PLL) *5 192 MHz 71 167 | mA
180 MHz 67 162 mA
160 MHz 59 152 mA
144 MHz 53 145 mA
120 MHz 45 135 | mA | ™3
100 MHz 39 127 MA _| When all peripheral
6 80 MHz 32 118 mA clocks are off
60 MHz 25 110 mA
40 MHz 18 101 mA
20 MHz 11 92 mA
8 MHz 6.5 86.8 mA
4 MHz 5.1 85.0 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 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)

Parameter | Symbol Nzlrge Conditions Frequency*4 Typ**valul\(jlax*‘ Unit Remarks
72 MHz 71 161 mA
60 MHz 62 150 mA
48 MHz 51 138 MA | x3
.5 36 MHz 40 125 mA _
24 MHz 29 112 mA | When all peripheral
12 MHz 17 98 | mA | Clocksareon
Normal 8 MHz 13 93 mA
Power | VG operation 4 MHz 8.4 885 | mA
supply ce *6,*7 72 MHz 46 132 mA
current (PLL) 60 MHz 41 125 mA
48 MHz 34 118 MA | x3
. 36 MHz 27 110 mA
5 24 MHz 20 102 mA | When all peripheral
12 MHz 12 93 mA | clocks are off
8 MHz 9.4 89.7 mA
4 MHz 6.5 86.4 mA

*1: Ta=+25°C, Vcc =3.3V

*2: Ty = +125°C, Vec =55V

*3: When all ports are fixed

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

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

*7: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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S6E2C2 Series

Pin o i Value :
Parameter | Symbol Name Conditions Frequency W™ [ Max™ Unit Remarks
*3
o Ne(zg:?g:] 47 84.9 mA | When all peripheral
p*G *7 *5 4 MHz clocks are on
] *
(main 3 .
oscillation) 3.9 83.8 mA | When all peripheral
clocks are off
Normal *3
operation 3.0 83.2 mA | When all peripheral
*6 N clocks are on
(built-in 5 4 MHz *3
High-speed 2.1 82.0 mA | When all peripheral
Power CR) clocks are off
supply lec vee *3
current o“g:;"tg'n 0.78 | 80.37 | mA | When all peripheral
F:*G *g *5 32 kHz clocks are on
] *3
(.ﬁ“tt? 0.77 | 80.36 | mA | When all peripheral
oscillation) clocks are off
Normal "3 .
operation 0.81 80.39 mA | When all peripheral
6 *5 100 KHz clocks are on
o *3
o _(b“;';'c'j”CR 0.78 | 80.38 | mA | When all peripheral
W-Sp ) clocks are off

*1: Ta = +25°C, Vcc = 3.3V

*2: T3 =+4125°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 Hz (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

Parameter | Symbol | Pin Name Conditions Frequency*4 l\/alue Unit Remarks
Typ* Max*

200 MHz 88 188 mA
192 MHz 85 184 mA
180 MHz 80 178 mA
160 MHz 72 164 mA
144 MHz 65 156 mA
120 MHz 55 144 mA | *3
100 MHz 47 134 MA | When all peripheral
80 MHz 38 124 mA | clocks are on
60 MHz 30 114 mA
40 MHz 21 104 mA
20 MHz 12 93 mA

Power Sleep 8 MHz 7.4 87.2 | mA

supply lecs vCcC operation > 4 MHz >.8 852 | mA

current (PLL) 200 MHz 44 134 | mA
192 MHz 42 132 mA
180 MHz 40 129 mA
160 MHz 36 123 mA
144 MHz 33 119 mA
120 MHz 28 113 mA | *3
100 MHz 24 108 mA | When all peripheral
80 MHz 20 103 mA | clocks are off
60 MHz 16 98 mA
40 MHz 12 93 mA
20 MHz 7.6 87.6 mA
8 MHz 5.2 84.7 mA
4 MHz 4.4 83.7 mA

*1: Ta=+25°C, Vcc = 3.3V

*2: T3 =+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

Value
Parameter | Symbol | Pin Name Conditions Frequency*4 1 > | Unit Remarks
Typ* Max*

72 MHz 45 130 mA
60 MHz 38 122 mA
48 MHz 31 114 mA v
36 MHz 24 106 mA .
2t | 15 |9 | mA | s peieners
12 MHz 11 91 mA

Power Sleep 8 MHz 8.6 88.3 mA

Supply lces VCC Operation*s 4 MHz 6.3 85.7 mA

current (PLL) 72 MHz 20 103 mA
60 MHz 18 99 mA
48 MHz 15 96 mA *3
36 Mz 12 93 mA When all peripheral
24 MHz 9.1 89.3 MA | Clocks are off
12 MHz 6.5 86.1 mA
8 MHz 5.5 84.9 mA
4 MHz 4.6 83.8 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 x4 Value .
Parameter | Symbol Name Conditions Frequency Typ* Max™ Unit Remarks
*3
Slee 3.4 82.6 mA | When all peripheral
-P *5 clocks are on
operation - 4 MHz *3
(main oscillation) 25 81.7 mA | When all peripheral
clocks are off
*3
Sleep 25 81.7 mA | When all peripheral
operation clocks are on
(built-in 4 MHz "3
Power High-speed CR) 1.7 80.9 mA | When all peripheral
supply lecs VCe %ocks are off
current Sleep 0.75 79.97 mA | When all peripheral
operation*6 32 kHz %ocks are on
(sub oscillation) 0.74 79.96 mA | When all peripheral
clocks are off
*3
Sleep 0.79 80.01 mA | When all peripheral
operation clocks are on
(built-in 100 kHz "3
low-speed CR) 0.76 79.98 mA | When all peripheral
clocks are off

*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/2

*5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
*6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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Table 12-8 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

Value
Parameter | Symbol | Pin Name Conditions Frequency 1 > | Unit Remarks
Typ* Max*
*3’ *4
0.56 3.01 mA T, = +25°C
*3, *4
lcch Stop mode - - 27.03 mA Ty = +85°C
*3’ *4
] 39.92 | mA 1= +105°C
*3, *4
1.40 385 | MA | ' o5
Timer mode ™ *3, *4
(main oscillation) 4 MHz i 2787 | MA |1,/ 1g5eC
*3, *4
; 4076 | MA | '_105C
*3, *4
0.95 3.40 mA T = +25°C
Timer mode *3 %4
(built-in 4 MHz - 2742 | mA | ' ggec
High-speed CR) A
Power *3] */
supply locr vee - 4031 | mA |+ - 4105°C
current
*3, *4
0.57 3.02 mA Ta = +25°C
. *6
Timer mode *3,*4
(sub oscillation) 32 kHiz i 2004 | mA | 1 = ig5eC
*3, *4
- 39.93 | mA | 17 1050
*3, *4
0.58 3.03 mA T\ = +25°C
Timer mode *3 4
(built-in 100 kHz - 27.05 mA T " +85°C
Low-speed CR) A
*3, *4
- 39.94 | mA | 11050
*3, *4
0.57 3.02 mA Ta=+25°C
*6
RTC mode *3, %4
lecr (sub oscillation) 32 kHz : 21.04 | mA | 1= igseC
*3, *4
] 3993 | MA 1 = +105°C
*1: Vee = 3.3V
*2: Vce =5.5V

*3: When all ports are fixed

*4: When LVD is off

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

*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 and VBAT

Value
Parameter | Symbol | Pin Name Conditions Frequency Tvor | Max* Unit Remarks
yp ax
*3’ *4
96 248 | WA | 12 o5
Deep standby
Stop mode *3, *4
(When RAM - - 3009 | WA | 1. = ig5°C
is off) v3 *4
- 3889 MA TA’: +105°C
lccHp —
106 259 MA TA,: +25°C
Deep standby
Stop mode *3, *4
(When RAM - - 8020 | WA | 1= ig5eC
is on) w3 4
- 3900 | BA | 1 - 4105°C
VCC *3 *4
96 248 MA T\ = +25°C
Deep standpby
RTC mode *3, *4
(When RAM - 3009 | WA | 1= ig5eC
is off)
Power A *3, *4
SUpPY | cno 32 kHz ©o| 3889 | WA L0sec
current
*3, *4
106 259 MA T o
Deep standpﬁy Ta=+25°C
RTC mode *3,*4
(When RAM - 3020 | WA | 1. = 4g5°C
is on) N
3,*4
- 3900 IJA TA - +1050C
*3, *4’ *5
0.058 0.1 MA T\ = 125°C
*3] *4’ *5
RTC stop - 1.4 A T, = +85°C
*3, *4’ *5
- 33 | WA |1z {105°C
lccvear VBAT -
*3, *4
1.0 1.8 S I
RTC *3 %4
operation™® ) 32 WA | 1, = +85°C
*3, *4
- 51| WA | 1= 4105°C
*1: Vee = 3.3V
*2: Vcc =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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Parameter

Pin

Symbol Name

Conditions

Value

Min

Typ Max

Unit

Remarks

Low-voltage
detection
circuit (LVD)
power supply
current

lccLvp

MainFlash
memory
write/erase
current

At operation

MA

For occurrence of
interrupt

VCC

lccrLasH

At
write/erase

13.4 15.9

mA

*1

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

Peripheral Current Dissipation

Clock . . Frequency (MHz) ]
system Peripheral Unit 50 100 200 Unit Remarks
GPIO All ports 0.39 0.81 1.56
DMAC - 0.99 1.97 3.82
DSTC - 0.73 1.49 2.86
External bus I/F - 0.25 0.48 0.97
SD card I/F - 0.74 1.47 2.90
HCLK mA
UsB lch 0.48 0.95 1.89
Ethernet-MAC - 1.85 3.63 7.20
I’s - 0.51 1.02 1.99
High-Speed Quad SPI - 0.48 0.97 1.49
Programmable CRC - 0.05 0.10 0.22
Base timer 4 ch 0.21 0.42 0.83
Multi-functional .
timer/PPG 1 unit/4 ch 0.83 1.65 3.25
PCLK1 Quadrature mA
position/revolution 1 unit 0.07 0.13 0.27
counter
A/D converter 1 unit 0.31 0.60 1.17
PCLK2 Multi-function serial 1ch 0.41 0.81 - mA
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12.3.2 Pin Characteristics
(Vcc = USBVcco = USBVccl = ETHVCC = AVcc =2.7Vto 5.5V, Vss = AVSS = OV)

Parameter | Symbol Pin Name Conditions _ Value Unit | Remarks
Min Typ Max
CMOS hysteresis Vccx0.8 - Vee + 0.3 \%
input pin, MDO, -
PR O ETHVex08 | - | Crvee® |y
H level input MADATA[31:0] Vee > 3.0V, 2.4 - | Vect+o03 | v |AtExtemal
voltage v Vec 3.6V, Bus
(hy_steresis IHS 5V tolergnt input i Veex0.8 ) Vss + 5.5 v
input) pin
Input pin doubled
as I2C Fm+ - Vcex0.7 - Vss +5.5 Vv
TTL Schmitt
input pin - 2.0 - ETHVcc+0.3 V
CMOS hysteresis Vss - 0.3 - Vcex0.2 Vv
input pin, MDO, -
aalvieh Vss - 0.3 - | ETHVeex0.2 | v
L level input i
voltage >V tolerant input . Ves-03 | - Veex0.2 |V
. Vis pin
(hysteresis Input pin doubled v Veex0.3 N
input) as I°C Fm+ ) sS i cem
TTL Schmitt - Vss - 0.3 - 08 v
input pin
Vec24.5Y,
low = - 4 MA Vec-0.5 ; Vec Vv
Vee <45V,
4 mAtype low = - 2 mA
ETHVcc 245y,
|o|—| =-4mA
ETHVec < 4.5V, Vce - 0.5 - ETHVcc \Y
lon =-2mMA
Vec 245V,
lon = -8 MA
Ve <45V, Vce - 0.5 - Vce V
lon=-4mA
8 mA type ETHVce 2 4.5 V,
lon = -8 mMA
ETHVcc <45V, ETHVcc - 0.5 - ETHVcc V
H level lon =-4 mA
output Vou Vec 245V,
voltage lon =-10 mA ) )
10 mA type Vec <45V, Vce - 0.5 Vce V
lon = -8 MA
Vcc 245V,
lon=-12 mA
12 mA type Vec <45V, Vece - 0.5 - Vece Vv
lon = -8 MA
USBVcc 245V,
The pin lon =-20.5 mA }
doubled as USB US'S\ZCC - USBVcc \Y *1
110 USBVce <45V, )
lon =-13.0 mA
The pin Vec245V,
doubled as I’C low = - 4 MA Vec- 0.5 - Vee V | AtGPIO
Fm+ Vee <45V,
lon =-3 mMA
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Parameter Symbol Pin Name Conditions _ Value Unit | Remarks
Min Typ Max
Vec 245V,
loL = 4 mA Vss - 0.4 Vv
Vee <45V,
4 mA type loL =2 mA
ETHVcc 245y,
lo=4 mA
V. - 0.4 \Y
RTHVcc < 4.5V, ss
loo=2 mA
Vec 245V,
|o|_ =8 mA
V. - 0.4 \Y
Vec < 4.5V, ss
loo =4 mA
8 mA type
yp ETHVcc 245y,
loL =8 mA
V. - 0.4 \Y
RTHVcc < 4.5V, ss
lo=4 mA
L level output
voltage Vo YCC 21‘85 \2\
oL = m
10 mA type Ve <45V, Vss - 0.4 \Y
lo. = 8 mA
Vec24.5Y,
12 mAt lo. = 12 mA V. 0.4 v
m e - .
¥p Vee < 4.5V, ss
lo. =8 mA
>
The pin Uls B\:/C:LC8_54r.n5AV,
doubled as oL : Vss - 0.4 Y *1
lo. = 10.5 mA
Vec 245V,
The pin \}OL Zi?@ At GPIO
doubled as I°C f,f: 3mA Vss - 0.4 Y,
Fm+ Vec 45V, ALIPC
|OL = 20 mA Fm+
Input leak
current he ) ) -5 ) +5 KA
Pull-up _ Vec 245V 25 50 100
resistor Reu Pull-up pin kQ
value Vece <45V 30 80 200
Other than
VCC,
USBVCCO,
Input USBVCC1,
capacitance Cin ETHVCC, i i > 15 PF
VBAT, VSS,
AVCC, AVSS,
AVRH

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

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

Pin . Value .
Parameter Symbol Name Conditions i v Unit Remarks
in ax
Vec24.5V 4 48 MHz When crystal oscillator is
Vec <45V 4 20 connected
Input frequency feu Vo245V 2 28
cc == MHz | When using external clock
Vee <45V 4 20
X0, Vec245V | 20.83 250 ,
Input clock cycle teyin X1 Ver <45V =0 250 ns When using external clock
CC .
Input clock pulse width - Fl;v\\/l\/:‘_//i(c::(t: 45 55 % | When using external clock
Input clock rise time and tcr, .
fall time ton - - 5 ns When using external clock
fec - - - 200 MHz | Base clock (HCLK/FCLK)
Internal operating clock * fcro - - - 100 MHz | APBObus clock °
frequency fepr - - - 200 | MHz | APB1bus clock *
fepo - - - 100 MHz | APB2bus clock *
" fevee - - 5 - ns Base clock (HCLK/FCLK)
Interna}I operating clock teyepo - - 10 - ns APBObus clock “
cycle time toverl - - 5 - ns | APBlbus clock
tcycp2 - - 10 - ns APB2bus clock

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

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

foyLn
0.8 xVcc - SXOS x Vco 7 _____ 0.8 x Vco
X0 / N 0.2 x Voo S CEIEEEEE 0.2 xVee
Pwn PwL
tcr tcr
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12.4.2 Sub Clock Input Characteristics

S6E2C2 Series

(Vear = 1.65V t0 5.5V, Vss = 0V)

Parameter

Pin

Symbol Name

Conditions

Value

Min

Typ

Max

Unit

Remarks

Input frequency

LiteviL

32.768

kHz

When crystal
oscillator is
connected *

XO0A, -

32

100

kHz

When using external
clock

Input clock cycle

X1A
tovie -

10

31.25

us

When using external
clock

Input clock pulse width -

PwhltcyLL,
Pwi/teyLL

45

55

%

When using external
clock

*: For more information about crystal oscillator, see Sub crystal oscillator in 7. Handling Devices.

0.8 X Vgar A
XO0A

toviL

PWH

0.8 x VBAT

0.2 x

I 0.8 X Vpgar

VBAT

12.4.3 Built-In CR Oscillation Characteristics

Built-In High-speed CR

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

Value
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
T;=-20°C to + 105°C 3.92 4 4.08 .
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 3 4 5 trimming
Frequency
stabilization tcrwT - - - 30 us *2
time

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

*2: This is the time to stabilize the frequency of 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

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

- Value )
Parameter Symbol Condition - Unit Remarks
Min Typ Max
Clock frequency fere - 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)
(Vcec = 2.7V to 5.5V, Vss = 0V)

S6E2C2 Series

Value

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

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

*2: For more information about Main PLL clock (CLKPLL), see CHAPTER 2-1: Clock in FM4 Family Peripheral Manual

Main Part (002-04856).

12.4.5 Operating Conditions of USB/Ethernet PLL - I°S PLL (in the Case of Using Main Clock for Input Clock of PLL)

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

Value

Parameter Symbol Min Typ Max Unit Remarks
PLL oscillation stabilization wait time ™ ; 100 i . s
(lock up time) LOCK H
PLL input clock frequency fpLLl 4 - 16 MHz
PLL multiplication rate - 13 - 100 multiplier
PLL macro oscillation clock frequency feLLo 200 - ggg mn; USB/Ethernet
USB/Ethernet clock frequency 2 fekpLL - - 50 MHz Qggﬁéhni)'/w division
I°S clock frequency fowkeLL . . 12288 | MHz | AftertheM

frequency division

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

*2: For more information about USB/Ethernet clock, see CHAPTER 2-2: USB/Ethernet Clock Generation in FM4 Family

Peripheral Manual Communication Macro Part (002-04862).

*3: For more information about I°S clock, see Chapter 7-1: I°S Clock Generation in FM4 Family Peripheral Manual
Communication Macro Part (002-04862).
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12.4.6 Operating Conditions of Main PLL (in the Case of Using Built-in High-speed CR Clock for Input Clock of Main PLL)
(Vcc = 2.7V to 55V, Vss = OV)

Parameter Symbol Min V.?)lll;e Max Unit Remarks
PLL oscillation stabilization wait time ™ ¢ 100 ) ) S
(lock up time) LOCK H
PLL input clock frequency feLL 3.8 4 4.2 MHz
PLL multiplication rate - 50 - 95 multiplier
PLL macro oscillation clock frequency frLLo 190 - 400 MHz
Main PLL clock frequency 2 feLkpLL - - 200 MHz

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

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

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 =27V to 55V, VSS = OV)

i . Value .
Parameter Symbol Nzlrge Conditions : Unit Remarks
Min Typ
Reset input time tinimx INITX - 500 - ns
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12.4.8 Power-On Reset Timing

S6E2C2 Series

(Vcc = 27V to 5.5V, Vss = OV)

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

VCC

Internal RST

CPU Operation

VCC_minimum

VDH_minimum

E Tprt ;
RST Active Release
| start

Glossary

O Vee_minimum: minimum Vec of recommended operating conditions

O Vpu_Mminimum: minimum release voltage of low-voltage detection reset
See 12.8. Low-Voltage Detection Characteristics.

12.4.9 GPIO Output Characteristics

(Vcc = 2.7V to 55V, VSS = OV)

i " Value .
Parameter Symbol Nzlrge Conditions : Unit Remarks
Min Typ
Vec245V - 50 MHz
Output frequency treyeLe Pxx*
Vec <45V - 32 MHz
*. GPIO is a target.
Pxx
< »|

trcycLE
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12.4.10 External Bus Timing

External Bus Clock Output Characteristics

Value
Parameter Symbol Pin Name Conditions . Unit Remarks
Min Typ

*2

Output frequency teveLe 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 (002-04856).

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

0.8 X Vee \ 0.8 X Vee
4

teveLe

MCLK

External Bus Signal I/O Characteristics
(Vcc = 27V to 55V, VSS = OV)

Parameter Symbol Conditions Value Unit Remarks
V4 0.8 x Ve V
Signal input characteristics
ViL 0.2 x Ve V
VoH 0.8 X Ve \Y
Signal output characteristics
VoL 0.2 x Vce Vv

/ N\
Input signal >< Vi Vi >< ><
AN Vi Vi Vi
4 Vou Vo A
\ Vou VoL A
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Separate Bus Access Asynchronous SRAM Mode

S6E2C2 Series

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

Value
Parameter Symbol Pin Name Conditions . Unit | Remarks
Min Max
MOEX
Minimum pulse width toew MOEX - MCLKxn-3 - ns
MCSX | —Address ¢ MCSX]7: 0], i 9 +9 s
output delay time csL-av MADI[24: 0]
MOEX T —Address MOEX,
hold time oEH - Ax MAD[24: 0] - 0 MCLKxm+9 | ns
MCSX | —
MOEX | delay time fest - oe MOEX. - MCLKxm-9 | MCLKxm+9 | ns
MOEX 1 — MCSX[7: 0]
MCSX 1 time toen - cs - 0 MCLKxm+9 | ns
MCSX | — MCSX,
MDQM | delay time test - roQML MDQM(3: 0] - MCLKxm-9 | MCLKxm+9 | ns
Data set up—MOEX 1 MOEX,
time tos - o€ MADATA[3L: 0] - 20 - ns
MOEX T — ‘ MOEX, ] 0 ] -
Data hold time DH - OE MADATA[31: 0]
MWEX
Minimum pulse width twew MWEX - MCLKxn-3 - ns
MWEX 1 —Address MWEX,
output delay time bwen-Ax MADI[24: 0] i 0 MCLKxm+9 | ns
MCSX | —
MWEX | delay time tesL-weL MWEX. - MCLKxn-9 | MCLKxn+9 | ns
MWEX T — MCSX[7: 0]
MCSX 1 delay time twen - csH - 0 MCLKxm+9 | ns
MCSX | — MCSX,
MDQM l de|ay time tCSL'WDQML MDQM[3 O] - MCLKxn-9 MCLKxn+9 ns
MCSX | — MCSX,
Data Output time tesL-px MADATA[31 0] - MCLK-9 MCLK+9 ns
MWEX 1 — MWEX,
Data hold time fwer-DX | MADATA[31: 0] - 0 MCLKxm+9 | ns

Note:

—  When the external load capacitance C. =30 pF (m=0to 15, n =1 to 16)
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teveLe
—>
vewk | ] '_l |_| L
toEH-csH twEH-csH
MCSX[7: 0] \
tesiav Pl-{€  topnax > [€tesLav € twen-ax
MAD[24: 0] Address X 1 Address X
tesL-oEL
MOEX T
tesL-rRDQMLY < lest-woou >
MDQMI1: 0] \ t
< CSLWEL o
) Ll t
MWEX < WEW >
tps-oE tbH-0E <t
—><—> <€ lwEH-DX
MADATA[15: 0] RD {_inata WD
> tesL-px
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Separate Bus Access Synchronous SRAM Mode
(Vec =2.7V 10 5.5V, Vss = 0V)

Parameter Symbol Pin Name Conditions _ Value Unit | Remarks
Min Max
. MCLK,
Address delay time tav MADI[24: 0] - 1 9 ns
tesL - 1 9 ns
MCSX delay time My&s 0
tcsH [ ’ ] - 1 9 ns
treL - 1 9 ns
MOEX delay time R/IACO:LEI;
trReH - 1 9 ns
Data set up t MCLK, ) 19 ) ns
—MCLK T time ps MADATA[31: 0]
MCLK 1 — ¢ MCLK, i 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] toQuL MCLK, - 1 9 ns
delay time toomt MDQM][3: 0] _ 1 9 ns
MCLK T — MCLK,
Data output time toos MADATA[3L: 0] ) MCLK+1 | MCLK+18 | ns
MCLK T — MCLK,
Data hold time too MADATA[31: 0] - L 18 ns
Note:

—  When the external load capacitance C. = 30 pF

teveLe
, <—>
MCLK B i_l L] i_l IEEEEEEE
. 1 1
: 1€ Tesu tesh
MCSX[7: 0] | | A / \
i tav, tav
MAD[24: 0] ! Address Y Address X X
i tReL tReH
MOEX i |
i toomL {bomH oo toomH
MDQM(3: 0] i |
: tweL twen
MWEX i
: tos ton
s < > [«ton
. RD ( Invalid WD !
MADATA[31: 0] : | | |
: tops
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Multiplexed Bus Access Asynchronous SRAM Mode

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

Value
Parameter Symbol Pin Name | Conditions . Unit | Remarks
Min Max
Multiplexed
address delay time tALE-CHMADY MALE, . 0 10 ns
Multiplexed address MAD[24: 0]
hold time teHmADH - MCLKxn+0 | MCLKxn+10 ns

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

terae
vewe [P L L L L
MCSX[7:0] ——\ Vo Yo
MALE S
MAD [24: 0] ¥ Address \ \ Address by ¥
MOEX o/
MDQM [3: 0] |/ l/
MWEX S
MADATA[31: 0] —:L Ad|dress| i |RD ) e A1ﬁ|q | s | .
taLE - cHmaDy tare - camanv  termao
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Multiplexed Bus Access Synchronous SRAM Mode
(Vec =2.7V 10 5.5V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions . Unit | Remarks
Min Max
tcHAL - 1 9
MALE delay time '\ICACAE\LL}I;
tcHan - 1 9
MCLK T —Multiplexed ¢ ) 1 i ns
address delay time CHMADY MCLK, ®
MCLK 1 —Multiplexed t MADATA[31: 0] ) 1 i ns
data output time CHMADX v

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

CLE

L
»

tey
wew | L[ L LT
N\

-

| [ |
Hesiral | N /-
MALE tou , T “t‘CHAL [\ /]
MAD [24: 0] X Address X X Address ¥ X
MOEX \/
MDQM [3: 0] : / \ /
MWEX

e

MADATA[31: 0] + tddress)—( RD ) Address% WD
' T
teumapy P | | torvapy e - tcHmanx |
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NAND Flash Mode

S6E2C2 Series

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

Value
Parameter Symbol Pin Name Conditions . Unit | Remarks
Min Max
MNREX
Min pulse width INREW MNREX - MCLKxn-3 - ns
Data set up MNREX,
—MNREX T time tbs - NRE MADATA[31: 0] - 20 _ ns
MNREX T — t MNREX, ) 0 i ns
Data hold time DH-NRE MADATA[31: 0]
MNALE T — MNALE
MNWEXTdeIay time tALEH - NWEL MNWEX - MCLKxm-9 | MCLKxm+9 | ns
MNALE | — MNALE
MNWEX delay time tALEL - NWEL MNWEX - MCLKxm-9 | MCLKxm+9 | ns
MNCLE T — MNCLE
MNWEX delay time teLEn - NwEL MNWE)& - MCLKxm-9 MCLKxm+9 ns
MNWEX T — MNCLE
MNCLE delay time tNwEH - CLEL MN\?VE)& - 0 MCLKxm+9 | ns
MNWEX
Min pulse width twew MNWEX - MCLKxn-3 - ns
MNWEX | — ¢ MNWEX, . 9 9 ns
Data output time NWEL - DV MADATA[31: 0]
MNWEX T — MNWEX,
Data hold time IWEH-DX | \ADATA[31: 0] - 0 MCLKxm+9 | ns
Note:
—  When the external load capacitance C. =30 pF (m=0to 15, n =1 to 16)
NAND Flash Read
' fovae :
VOH i VOH :
MCLK 7 ﬂ
L furew N
MNREX ﬂ Voyﬁ
— VoL :
\ tosnre . tD".“lE
: b
MADATA[31: 0] Vi _; T Vi
. R ; :
Vi % ead a1
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—
R

S6E2C2 Series

NAND Flash Address Write

tCYCLE

”
i

Mok A Vo N AV N NN

L]
'
1
I
1
'
'

! tALEH-NWEL : :
MNALE “ Von
MNCLE
MNWEX thwew
\; Voo 7'; Vou
| tawELDV tnwen-Dx .
e o ¢
MADATA[31: 0] >< Vor _ > Vou
. - VoL erte - VoL
NAND Flash Command Write
teycle

e Y

MCLK

FSUUEERA N . S

3
3

: taLEr NwEL : :
MNALE \i_Vou ; 5
. toenawer  twenciel .
MNCLE * Vou i i N Vo
E thwew !
MNWEX ' .
> Voo /4 Vo
| tNweLDV _ tnweH-DX R
MADATA[31: 0] Vo — >j Von
VoL Write L VoL

Document Number: 002-05030 Rev.*A

Page 125 of 207



S6E2C2 Series

External Ready Input Timing

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

Val
Parameter Symbol Pin Name Conditions aue Unit | Remarks
Min Max
MCLK?
MRDY input troYI l\l\ﬂgﬁ)f{ - 19 - ns
setup time
HBWhen RDY is input
MCLK
_ Over2cycle
Original - o
MOEX \ /
MWEX
tRDYI
MRDY
HW\When RDY is released
MCLK
B 2 cycles _
Extended /
MOEX S
MWEX ) troVI
P>
0.5%V¢e
MRDY 55
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S6E2C2 Series

SDRAM Mode
(Vec =2.7V 10 3.6V, Vss = 0V)
. Unit .
Parameter Symbol Pin Name Value . Unit Remarks
Min Max
Output frequency tcyesp MSDCLK - - 50 MHz
. MSDCLK,
Address delay time taosp MADI15: 0] - 2 12 ns
MSDCLK 1 — ¢ MSDCLK, ) 2 12 ns
Data output delay time pOsD MADATA[31: 0]
MSDCLK 1 — MSDCLK,
Data output Hi-Z time toozsp MADATA[3L: 0] - 2 195 ns
. : MSDCLK,
MDQM[3 O] delay time twrosD MDQM[l 0] - 1 12 ns
. MSDCLK,
MCSX delay time tmessp MCSX8 - 2 12 ns
. MSDCLK,
MRASX delay time trRASSD MRASX - 2 12 ns
. MSDCLK,
MCASX delay time tcassp MCASX - 2 12 ns
. MSDCLK,
MSDWEX delay time tMwEsD MSDWEX - 2 12 ns
. MSDCLK,
MSDCKE delay time tckesp MSDCKE - 2 12 ns
. MSDCLK,
Data set up time tbssp MADATA[31- 0] - 19 - ns
. MSDCLK,
Data hold time tbHsD MADATA[31: 0] - 0 - ns

Note:

—  When the external load capacitance C. = 30 pF
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SDRAM Access
MSDCLK

MAD[24:0]

MDQM[1:0]

MCSX

MRASX

MCASX

MSDWEX

MSDCKE

MADATA[15:0]

MADATA[15:0]

P tovesp =
¥ taosp
Address ><

>
—\| twrosp /—

O
—\| tmcssp /—
—\| trassp /—

(O
—\ toassp /—

gl
—\ tmwesp /—
——\| tokesp /—

l¢—tossD »«» tpHsp
RD
> tposp > tpozsp
WD
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12.4.11 Base Timer Input Timing

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

Parameter Symbol Pin Name ItCI%rr]g Min Value Max Unit Remarks
: TIOAN/TIOBN
Input pulse width triwh, trwL (when using as ECK, TIN) - 2tcyep - ns

triwn trwe
ECK
Vius Vins
TIN Vs Vs

Trigger Input Timing

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

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

trrH trreL
TGIN
Vins Vins
Vis Vs

Note:
—  teyep indicates the APB bus clock cycle time. For more information about the APB bus number to which the base timer is
connected, see 8. Block Diagram in this data sheet.
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12.4.12 CSIO (SPI) Timing

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

Pin . Vec <45V Vec24.5V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - 8 - 8 Mbps
Serial clock cycle time tscve SCKx Atcyep - 4tcyep - ns
. SCKX,
SCK|—SOT delay time tsLow SOTx Internal shift -30 +30 -20 +20 ns
SIN—SCK? SCKX, clock
setup time tvshi SINX operation 50 i 30 i ns
SCK1—SIN hold time x| o 0 - 0 - ns
Serial clock L pulse width tsLsh SCKx Ztcfgp ) - 2tC1YSP i - ns
Serial clock H pulse width tsHsL SCKx tCchOP * - tevep + 10 - ns
. SCKXx, .
SCK|—SOT delay time tsLove SOTx External shift - 50 - 30 ns
clock
SIN—-SCK? SCKX, .
setup time tivsHe SINX operation 10 - 10 - ns
SCK1—SIN hold time e | mo 20 - 20 - ns
SCK fall time te SCKXx - 5 - 5 ns
SCK rise time tr SCKXx - 5 - 5 ns

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

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

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

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

\ Vou ¥,
SCK
Vou Vou

tsLovi

A

VoH
SOT VoL

<

»

tivshi tshixi

SIN Vi VinK
K Vio Vi A

MS bit=0
. tsLsH o tshsL -
_l/
K \ ViH ViH )Y
sC L Vi Vi y 4
tF « iR
tsLove
Von
SOT
VoL
tvsie | tshixe

SIN A Vi Vin |
N Vi ViL 4

MS bit=1
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Synchronous Serial (SPI =0, SCINV = 1)
(Vec =2.7V 10 5.5V, Vss = 0V)

Pin . Vec <45V Vec24.5V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tscve SCKx 4tcycp - Atcyep - ns
. SCKX,
SCK1—SOT delay time tsHow SOTx Internal shift -30 +30 -20 + 20 ns
] SCK clock
SIN—SCK]| setup time tivsLi SIN>)<(, operation 50 - 30 - ns
. SCK
SCK|—SIN hold time tsLixi SIN)’(" 0 - 0 - ns
Serial clock L pulse width tsLsh SCKx ZtclYSP ) - 2tc1y8p i - ns
Serial clock H pulse width tshsL SCKx tcylcg * - tCchg * - ns
. SCKX, .
SCK1—SOT delay time tsHovE SOTx External shift - 50 - 30 ns
SCKx clock
SIN—SCK]| setup time tivsLe SINx' operation 10 - 10 - ns
SCK|—SIN hold time tsue SS%;" 20 ; 20 ; ns
SCK fall time te SCKXx - 5 - 5 ns
SCK rise time tr SCKXx - 5 - 5 ns

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

—  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.

—  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 7 \ Vo
VoL N
{sHovi
VoH
SOT VoL
fivsLi > tsLixi >
SIN ave Vink
x Vi Vil A
MS bit =0
« tsHsL < tsLshH _
SCK = ViH VmA’\
Vi < ViL Vi
tR tS‘HOVE tF —
Vo
SOT
VoL ><
tvste | tsuixe
SIN Vi ViH Vi 3
N Vi ViL 4
MS bit =1
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Synchronous Serial (SPI =1, SCINV = 0)
(Vec =2.7V 10 5.5V, Vss = 0V)

Pin . Vec <45V Vec24.5V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tscve SCKx 4tcycp - Atcyep - ns
. SCKX,
SCK1—SOT delay time tsHovi SOTx -30 + 30 -20 +20 ns
SIN>SCK| SCKX, Internal shift
setup time tvst SINX clock 50 i 30 i ns
operation
SCK|—SIN hold time tsu SSCIE)):’ P 0 - 0 ; ns
. SCKX, 2tcvep - 2tcyep -
SOT—SCK]| delay time tsovLi SOTx 30 - 30 - ns
Serial clock L pulse width tsisH SCKx Ztcfgp . - 2tC1YSP ) - ns
Serial clock H pulse width tsHsL SCKx tcylcg * - tCchg * - ns
. SCKX, .
SCK1—SOT delay time tsHove SOTx External shift - 50 - 30 ns
clock
SIN—-SCK| SCKX, .
setup time tivsLe SINX operation 10 - 10 - ns
SCK|—SIN hold time tsue SSCIE)’((’ 20 ; 20 ; ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time tr SCKXx - 5 - 5 ns

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

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

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

—  When the external load capacitance C, = 30 pF.
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S6E2C2 Series

3 tscve X
Von
SCK X VoL VoL
} tsowL N tsHow
Vor Von
SoT VoL XT VoL
1 tivsLi » tsuxi »
Vin ViH
SIN Vi Vi
MS bit=0
tsLsH | tsHsL
| >
SCK ViH ViH v ViH
N Vi Vi
— —
* tF tR »| tsHove
VOH *VOH
SOT VoL X( VoL
tivstE —»le———  tsuxe
SIN Vi Vi
Vi Vi

* Changes when writing to TDR register

MS bit =1
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Synchronous Serial (SPI =1, SCINV = 1)
(Vec =2.7V 10 5.5V, Vss = 0V)

Parameter Symbol Nzinqe Conditions Mi\r{CC <45 I\\Zax M\i/nCCZ4.5 Max Unit

Baud rate - - - - 8 - 8 Mbps

Serial clock cycle time tscve SCKx 4tcycp - Atcyep - ns
. SCKX,

SCK|—SOT delay time tsLow SOTx -30 +30 -20 + 20 ns
. SCKX, Internal shift

SIN—SCK? setup time tivsH SINX clock 50 - 30 - ns

SCK1—SIN hold time o | e | operaten 0 - 0 ; ns
. SCKX, 2tcyep - 2tcyep -

SOT—SCK? delay time tsovhi SOTx 30 - 30 - ns

Serial clock L pulse width tsLs SCKx Ztcfgp ) - 2tC1YSP i - ns

Serial clock H pulse width tss. | SCKx fovep ¥ - fovep ¥ ; ns
. SCKX, .

SCK|—SOT delay time tsLove SOTx External shift - 50 - 30 ns

SCKx clock

SIN—SCK? setup time tivsHeE SINx’ operation 10 - 10 - ns

SCK1—SIN hold time e | o 20 - 20 ; ns

SCK fall time te SCKXx - 5 - 5 ns

SCK rise time tr SCKXx - 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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S6E2C2 Series

tscvc
SCK —# Von Von
VoL
——— tsovmi ———» tsLovi
/\on “Von
SOT N Vou - VoL
tivsHi » tsHixi N
Vin Vi1
SIN Vi Vi
MS bit=0
R, |, tsHsL o e tsLsH J 1L tF
SCK v ViH ViH
| Vi A 7(VIL Vi
tsLove >
SOT Vo —Von
VoL VoL
tivsHE —ple———  Tshixe
SIN Vin ViH
Vi Vi
MS bit=1
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When Using Synchronous Serial Chip Select (SPI =1, SCINV =0, MS =0, CSLVL = 1)
(Vec =2.7V 10 5.5V, Vss = 0V)

. Vee <45V Vec245V i
Parameter Symbol Conditions Unit
Min Max Min Max
SCS|—SCK| setup time tessi , (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift
SCK1—SCSt hold time tosmi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 | ns
CS deselect i operation (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS deselect time tesoi +5tcyep +5tcyep +5tcyep +5tcyep ns
SCS\L—>SCKL setup time tcsse 3tcycp+30 - 3tcycp+30 - ns
SCK1—SCSt hold time tos'e | External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycp+30 - 3tcycp+30 - ns
i operation
SCS|—SOT delay time tose - 40 - 40 ns
SCS 1 —SOT delay time toee 0 - 0 - ns

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

Notes:
—  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 (002-04856).

—  When the external load capacitance C, = 30 pF.
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CYPRESS S6E2C2 Series

PERFORM

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

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

SCS deselect time tesoi +5tcyep +5tcyep +5tcyep +5tcyep ns
SCS\L—>SCKL setup time tcsse 3tcycp+30 - 3tcycep+30 - ns
SCK1—SCSt hold time tose | External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycp+30 - 3tcycp+30 - ns
SCS|—SOT delay time tose operation - 40 - 40 ns
SCS 1 —SOT delay time tpee 0 - 0 - ns

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

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

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (002-04856).

—  When the external load capacitance C, = 30 pF.
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CYPRESS S6E2C2 Series

PERFORM

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

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

SCS deselect time tcsol +5tevep +5teyep +5teyop +5teyep ns
SCS1—SCK| setup time tesse 3tcyep+30 - 3tcycp+30 - ns
SCK1—SCS| hold time tcsHe External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcycp+30 - 3tcycp+30 - ns
SCS1—SOT delay time tose operation - 40 - 40 ns
SCS|—SOT delay time toee 0 - 0 - ns

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

Notes:

—  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 (002-04856).

—  When the external load capacitance C, = 30 pF.
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CYPRESS S6E2C2 Series

PERFORM

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

. Vee <45V Vec245V .
Parameter Symbol | Conditions - - Units
Min Max Min Max
SCS 1 —SCK 1 setup time tessi , (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
- Internal shift N N N n
SCK | —»SCS | hold time tesm 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 fesol +5tcyep +5tcyep +5tcyep +5tcyep ns
SCS 1 —SCK1 setup time tCSSE 3tcycp+30 - 3tcycp+30 - ns
SCK | —=SCS | hold time teshe External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcycpt30 - 3tcycpt30 - ns
SCS 1 —SOT delay time tose operation - 40 - 40 ns
SCS | —SOT delay time toee 0 - 0 - ns

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

Notes:

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

—  For more information about CSSU, CSHD, CSDS, and the serial chip select timing operating clock, see FM4 Family
Peripheral Manual Main Part (002-04856).

—  When the external load capacitance C, = 30 pF.
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CYPRESS S6E2C2 Series

PERFORM

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

Parameter Symbol Nzinqe Conditions M\i/r?C <45 VMax I\\/I/|Cnc 245 VMax Unit
Baud rate - - - - 25 - 25 Mbps
Serial clock cycle time tscve SCKx Atcyep - 4tcyep - ns
. SCKx
SCK|—SOT delay time t ' -10 +10 -10 +10 ns
t Y Stov SOTx Internal shift
. SCKX, clock 14
SIN—SCK? setup time tivsHi SINX operation e - 125 - ns
. SCKX,
SCKT—>S|N hold time tsHixi SINX 5 - 5 - ns
Serial clock L pulse width tsLsh SCKx 2teyep - 5 - 2tcyep -5 - ns
Serial clock H pulse width tsHsL SCKx teycp + 10 - teycp + 10 - ns
SCK|—SOT delay time tsLove SS%?)((' - 15 - 15 ns
SCKx External shift
SIN—SCK? setup time tivsHE SINx’ clock 5 - 5 - ns
SCKx operation
SCKT—>S|N hold time tsHixe SINX 5 - 5 - ns
SCK fall time te SCKXx - 5 - 5 ns
SCK rise time tr SCKXx - 5 - 5 ns

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

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

—  These characteristics only guarantee the following pins:

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

—  When the external load capacitance C, = 30 pF. (For *, when C_ = 10 pF)
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CYPRESS S6E2C2 Series

PERFORM

High-Speed Synchronous Serial (SPI =0, SCINV =1)
(Vec =2.7V 10 5.5V, Vss = 0V)

Parameter Symbol Nzinqe Conditions M\i/r?C <45 VMax I\\/I/|CnC 245 \I/\/Iax Unit
Baud rate - - - - 25 - 25 Mbps
Serial clock cycle time tscve SCKx 4tcycp - Atcyep - ns
SCK1—SOT delay time tsHov SSC(:)}_T_X -10 +10 -10 +10 ns
X Internal shift
i SCKXx, clock 14
SIN—-SCK| setup time tivsw SINX operation o5 - 12.5 - ns
SCK|—SIN hold time s | e 5 - 5 ; ns
Serial clock L pulse width tsLsH SCKx 2tcycp - 5 - 2tcycp - 5 - ns
Serial clock H pulse width tsHsL SCKx teyep + 10 - tcyep + 10 - ns
SCK1—SOT delay time tsHovE SS%I%( - 15 - 15 ns
SCKx External shift
SIN—SCK| setup time tivsLe SINx' clock 5 - 5 - ns
operation
. SCK
SCKl—>S|N hold time tsLixe SIN;((' 5 - 5 - ns
SCK fall time te SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns

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

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

—  These characteristics only guarantee the following pins:

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

—  When the external load capacitance C, = 30 pF. (For *, when C_ = 10 pF)
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CYPRESS S6E2C2 Series

PERFORM

High-Speed Synchronous Serial (SPI =1, SCINV = 0)
(Vec =2.7V 10 5.5V, Vss = 0V)

Pin . Vec <45V Vec245V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Baud rate - - - - 25 - 25 Mbps
Serial clock cycle time tscve SCKx 4tcycp - Atcyep - ns
SCK1—SOT delay time v | aoy -10 +10 -10 +10 | ns
) SCKX, Internal shift 14
SIN—-SCK| setup time tivsLi SINX Opcgfaili(on 25 - 12.5 - ns
SCK|—SIN hold time tsu Ss%)):' 5 - 5 - ns
SOT—SCK| delay time tsovus Ssg'fr’)‘( teyer - 10 - dteyep-10 | - ns
Serial clock L pulse width tsLsH SCKx 2tcycp - 5 - 2tcycp - 5 - ns
Serial clock H pUlSe width tsHsL SCKXx tcvep + 10 - tcyep + 10 - ns
SCKT—>SOT delay time tsHove SS((:)?_))((' - 15 - 15 ns
SCKx External shift
SIN—SCK| setup time tivsLe SINx' clock 5 - 5 - ns
SCKx operation
SCK|—SIN hold time tsLixe S|NX, 5 - 5 - ns
SCK fall time te SCKXx - 5 - 5 ns
SCK rise time tr SCKXx - 5 - 5 ns

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

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

—  These characteristics only guarantee the 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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CYPRESS S6E2C2 Series

PERFORM

High-Speed Synchronous Serial (SPI =1, SCINV = 1)
(Vec =2.7V 10 5.5V, Vss = 0V)

Parameter Symbol Nzinqe Conditions M\i/r?C <45 VMax I\\/I/|Cnc 24.5 VMax Unit
Baud rate - - - - 25 - 25 Mbps
Serial clock cycle time tscve SCKXx AMeyep - Atcyep - ns
SCK|—SOT delay time tsLovi Ssg.(r))(( -10 +10 -10 +10 ns
. SCKX, Internal shift 14
SIN—SCK1 setup time tivsHi SINX clock e - 125 - ns
operation
SCKT—>S|N hold time tsHixi SSCI:E))((' 5 - 5 - ns
. SCKX,
SOT—SCK1 delay time tsovHi SOTx 2tcycp - 10 - 2tcyep - 10 - ns
Serial clock L pulse width tsLsH SCKx 2tcycp - 5 - 2tcycp - 5 - ns
Serial clock H pulse width tsHsL SCKXx teycp + 10 - teycp + 10 - ns
SCKl—>SOT delay time tsLove SS%[([_))((, - 15 - 15 ns
SCKx External shift
SIN—SCK? setup time tivsHe SINx’ clock 5 - 5 - ns
operation
SCK1—SIN hold time tomie SS?I\KD’:' 5 - 5 - 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 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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CYPRESS S6E2C2 Series

PERFORM

When Using High-Speed Synchronous Serial chip select (SPI =1, SCINV =0, MS =0, CSLVL = 1)
(Vcc =2.7Vto 5.5V, Vss = OV)

. VCC <45V VCC 245V X
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time tessi nt | (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
nternal
SCKTHSCST hold time tesHi shift clock ( *2)+0 ( *2)+20 (*2)+0 ( *2)+20 ns
. operation (*3)-20 (*3)+20 (*3)-20 (*3)+20

SCS deselect time tesol +5teyep +5tevep +5teyep +5tevep ns
SCSlHSCKl setup time tcsse 3tcyept15 - 3tcycpt+15 - ns
SCK1—SCS1 hold time tcsHE External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcyeptl5 - 3tcycpt15 - ns
SCS|—SOT delay time tose operation - 25 - 25 ns
SCS1—SOT delay time toee 0 - 0 - ns

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

Notes:
—  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 (002-04856).

—  When the external load capacitance C, = 30 pF.
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CYPRESS S6E2C2 Series

PERFORM

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

. Vec <45V Vec2 4.5V .
Parameter Symbol | Conditions - - - Unit
Min Min Min Max
SCS|—SCK| setup time tessi ) (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- Internal shift
SCK1—SCS1 hold time tcsHi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
; operation (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect time tcsoi +5teyep +5teyee +5teyep +5tevep ns
SCSlHSCKT setup time tcsse 3tcycpt+15 - 3tcycpt+15 - ns
SCK1—SCS1 hold time tcsHE External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcycpt+15 - 3tcyept15 - 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:
—  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 (002-04856).

—  When the external load capacitance C, = 30 pF.
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CYPRESS S6E2C2 Series

PERFORM

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

. Vec <45V Vec245V .
Parameter Symbol | Conditions - - Unit
Min Max Min Max
SCS1—SCK| setup time tess ) (*1)-20 *1)+0 (*1)-20 (*1)+0 ns
- Internal shift N N N n
SCK1—SCS| hold time teshi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
CS deselect i operation (*3)-20 (*3)+20 (*3)-20 (*3)+20

SCS deselect time tesoi +5tcyep +5tcyep +5tcyep +5tcyep ns
SCSTHSCKL setup time tcsse 3tcyept15 - 3tcycpt+15 - ns
SCK1—SCS| hold time tcsHE External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcycpt15 - 3tcycpt15 - ns
SCS1—SOT delay time tose operation - 25 - 25 ns
SCS|—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS hit 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 (002-04856).

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

Document Number: 002-05030 Rev.*A Page 158 of 207



S6E2C2 Series

i =
£ CYPRESS

-
PERFORM

SCS tcsoi
(S)

output

IIIII“l

tcssi tcsHi
€

ay

output

o L
S U G G

™

SCS ‘tCSDE‘
input A B >
4] tcsHE
P fcsse R L

(VAVAS WA
o XS

tose
A -

soT
(SPI=1) ><

A
<
=
i <

Page 159 of 207

Document Number: 002-05030 Rev.*A



CYPRESS S6E2C2 Series

PERFORM

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

. Vec <45V Vec245V .
Parameter Symbol Conditions - - Unit
Min Max Min Max
SCS|—SCK| setup time tessi ) (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
- Internal shift
SCK1—SCS| hold time teshi clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
CS deselect i operation (*3)-20 (*3)+20 (*3)-20 (*3)+20
SCS deselect time tesoi +5tcyep +5tcyep +5tcyep +5tcyep ns
SCSTHSCKT setup time tcsse 3tcyept15 - 3tcycpt+15 - ns
SCK|—SCS| hold time tcsHE External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcyept15 - 3tcycpt15 - ns
; operation
SCS1—SOT delay time tose - 40 - 40 ns
SCS|—SOT delay time toee 0 - 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS bhit 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 (002-04856).

— When the external load capacitance C, = 30 pF.
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External clock (EXT = 1): When in Asynchronous Mode Only

S6E2C2 Series

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

Parameter Symbol | Condition Min Value Max Unit Remarks
Serial clock L pulse width tsisH tcycp + 10 - ns
Serial clock H pulse width tsHsL G\ = 30 oF tcycp + 10 ns
SCK fall time te L=3UP - 5 ns
SCK rise time tr - 5 ns
tR tF
—> f— tsHsL «— tsLsH —>
SCK a Vin Vin
VIL VIL VIL
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12.4.13 External Input Timing

S6E2C2 Series

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

Value

Parameter Symbol Pin Name Conditions Min Max Unit Remarks
A/D converter trigger
ADTGX input
- 2tCYCP*l - ns
FRCKx Free-run timer input clock
ICxx Input capture
Input pulse DTTIxXX - 2teyep - ns Waveform generator
; tine, BN
width 2tcyep +
INTOO to INT31, i 100* ) NS | External interrupt,
NMIX o NMI
500 - ns
WKUPX - 5007 - ns Deep standby wake up

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

2: When in Stop mode, in Timer mode
3: When in Deep Standby RTC mode, in Deep Standby Stop mode

X\*E VI LS

tINH

tINL
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12.4.14 Quadrature Position/Revolution Counter Timing

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

S6E2C2 Series

. Value :
Parameter Symbol Conditions Min Max Unit
AIN pln H width taHL -
AIN pln L width talL -
BIN pin H width tBHL -
BIN pin L width tBLL -
BIN rise time from PC_Mode2 or
AIN pin H level taueu PC_Mode3
AIN fall time from N PC_Mode2 or
BIN pin H level BUAD PC_Mode3
BIN fall time from PC_Mode2 or
AIN pin L level taeo PC_Mode3
AIN rise time from ¢ PC_Mode2 or
BIN pin L level BDAU PC_Mode3
AIN ri;e time from ¢ PC_Mode2 or Dtevep } ns
BIN pin H level BUAU PC_Mode3 cver
BIN fall time from PC_Mode2 or
AIN pin H level tauso PC_Mode3
AIN fall time from ¢ PC_Mode2 or
BIN pin L level BDAD PC_Mode3
BIN rise time from ¢ PC_Mode2 or
AIN pin L level ADBU PC_Mode3
ZIN pin H width tzuL QCR: CGSC =0
ZIN pin L width tzL QCR: CGSC =0
AIN/BIN rise and fall time
from determined ZIN level tznee QCR:CGSC=1
Determined ZIN level from
AIN/BIN rise and fall time tasez QCR: CGSC =1

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

data sheet.

taLL

AIN

tausu

BIN

tBUAD

tBDAU
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tBHL

BIN

tBuAU tAauBD tBDAD tAbBU

AIN

h 4

tZHL

ZIN
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12.4.15 I°C Timing

Standard-mode, Fast-mode
(Vcec = 2.7V to 5.5V, Vss = 0V)

o Standard-mode Fast-mode .
Parameter Symbol Conditions Min Max Min Max Unit | Remarks
SCL clock frequency fscL 0 100 0 400 kHz
(Repeated) START condition
hold time tHDsTA 4.0 - 0.6 - VS
SDA | — SCL |
SCL clock L width tLow 4.7 - 1.3 - us
SCL clock H width tHicH 4.0 - 0.6 - us
(Repeated) START condition
setup time tsusta 4.7 - 0.6 - us
SCL1 — SDA | CL=30 pF,*l
Data hold time R = (Vp/l * *
SCL | — SIDAl 1 tHDDAT (Vpllo) 0 3.45 2 0 0.9 3 us
D -
oAl St tsupar 250 - 100 - | ons
R s | - [ oe | - e
Bus free time between
"Stop condition” and taur 4.7 - 1.3 - us
"START condition"
2MHz < * *
toyep <40 MHz 2 tevep - 2 tevep - ns
40 MHz < * *
t <60 MHz 4teyep - 4teyep - ns
Noise filter tsp cYep *5
60 MHz < *4 *4
teyep <80 MHzZ 6 tcvep - 6 tcvep - ns
80 MHz < % .
tCYCP Sloo MHz 8 tCYCP 4 - 8 tCYCP 4 - ns

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

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

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

*4: teyep is the APB bus clock cycle time. For more information about the APB bus number to which the I°C is 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+)
(Vec =2.7V 10 5.5V, Vss = 0V)

+ *|
Parameter Symbol Conditions Fa'\j_t Mode Plus (Fm+)*6 Unit Remarks
in Max

SCL clock frequency fscL 0 1000 kHz
(Repeated) Start condition
hold time tuDsTA 0.26 - us
SDA | - SCL |
SCL clock L width tLow 0.5 - us
SCL clock H width tHIGH 0.26 - us
SCL clock frequency tsusTa 0.26 - us
(Repeated) Start condition CL =30 pF, v %3
hold time tHoDAT R = (Vp/loy) * 0 0.45 s
SDA | — SCL |
Data setup time
SDA | 1 — SCL 1 tsupar 50 - ns
Stop condition setup time
SCL 1 —> SDA 1 tsusTo 0.26 - Us
Bus free time between
Stop condition and taur 0.5 - us
Start condition

60 MHz < *4

6 tcycp - ns

Noise filter tsp fevep <80 MHz *5

80 MHz = 8t *4 ) ns

tevep <100 MHz cvep

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

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

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

*4: teyep is the APB bus clock cycle time. For more information about the APB bus number to which the I°C is connected,
see "8.Block Diagram" in this data sheet.

To use fast mode plus (Fm+), set the peripheral bus clock at 64 MHz or more.

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

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

s tan e WA
fom tsupar tsusta ter
_ | /jv-
—»  lenl e b 4
tHpsTA thopar  thion tHosta tsp tsusto
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12.4.16 SD Card Interface Timing

Default-Speed Mode

B Clock CLK (All values are referenced to Vi4 and Vi_transition points)
(Vcc =2.7V 10 3.6V, Vss = 0V)

) o Value

Parameter Symbol Pin Name Conditions Min Max Remarks
Clock frequency Data
Transfer Mode fee S_CLK 0 25 MHz
Clock frequency
Identification Mode foo S_CLK CCARDFS 10 0/100 400 kHz
Clock low time twi S CLK (1Eard) 10 - ns
Clock high time twH S CLK 10 - ns
Clock rise time trLH S_CLK - 10 ns
Clock fall time tTHL S_CLK - 10 ns

* 0 Hz means to stop the clock. The given minimum frequency range is for cases where a continuous clock is required.
B Card Inputs CMD, DAT (referenced to Clock CLK)

Value

Parameter Symbol Pin Name Conditions Min Max Remarks
] S_CMD, -
Input set-up time tisu S _DATA3:0 | Cearo < 10 pF 5 ns
: S_CMD, (1card)
Input hold time tin S DATA3: 0 5 - ns
B Card Outputs CMD, DAT (referenced to Clock CLK)
- o Value
Parameter Symbol Pin Name Conditions Min Max Remarks
Output Delay time during S_CMD,
Data Transfer Mode fooy | S DATA3:0 | Cearo <40 pF 0 14 ns
Output Delay time during ¢ S_CMD, (1card) 0 50 ns
Identification Mode obLY S_DATA3: 0
twi P twh
S_CLK ViH 7~ Vin <~ ViH
(SD Clock) . - Vi Vie .
THL < LTLH —
tisu Dy i
S_CMD,
—_ V|H VIH
S_DATA3: 0
(Card Input) ViL Vi
tobLy(Max) tobLy(Min) |
S_CMD, VOH VOH
S_DATA3: 0 v v
(Card Output) oL oL
Default-Speed Mode
Notes:
—  The Card Input corresponds to the Host Output and the Card Output corresponds to the Host Input because this model is
the Host.

—  For more information about clock frequency (fep), see Chapter 15: SD card Interface in FM4 Family Peripheral Manual
Main Part (002-04856).
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High-Speed Mode

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

S6E2C2 Series

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

) o Value
Parameter Symbol Pin Name Conditions Min Max Remarks
Clock frequency Data
Transfer Mode fe S_CLK - 0 50 MHz
Clock low time twi S CLK CCARDF‘ 10 7 - ns
Clock high time twh S CLK 1 gard) 7 - ns
Clock rise time trLH S_CLK - 3 ns
Clock fall time trHL S_CLK - 3 ns
B Card Inputs CMD, DAT (referenced to Clock CLK)
- o Value
Parameter Symbol Pin Name Conditions Min Max Remarks
. S_CMD,
Input set-up time tisu S DATA3: 0 CCARpDFS 10 6 - ns
. S_CMD,
Input hold time tin S DATA3: 0 (1 card) 2 - ns
B Card Outputs CMD, DAT (referenced to Clock CLK)
- - Value
Parameter Symbol Pin Name Conditions Min Max Remarks
Output delay time during data S _CMD, CL<40pF
transfer mode too | 5 DATA3: 0 (1 card) 0 14 ns
. S_CMD, CL215pF ]
Output hold time ton S DATA3: 0 (1 card) 25 ns
Total system capacitance for
each line* C. - 1 card - 40 pF

*: In order to satisfy severe timing, host shall drive only one card.

twi o twH
S_CLK — VI 50%Vec LVIH
(SD Clock) Vie —/ .
g TLH
tisu PITTS tin
S_CMD, v
S_DATA3: 0 i
(Card Input) Vic
tobLy(Max) ‘ tor(min)

S_CMD, Von Von
S _DATA3: 0

VoL Voo

(Card Output)

High-Speed Mode

Notes:

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

model is the Host.

—  For more information about clock frequency (fep), see Chapter 15: SD card Interface in FM4 Family Peripheral

Manual Main Part (002-04856).
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S6E2C2 Series

12.4.17 ETM/ HTM Timing

(Vcc = 27V to 5.5V, Vss = OV)

Parameter Symbol Pin Name Conditions Min Value Max Unit Remarks
Vec 245V 2 9 ns
Data hold teTMH TRACECLK' ce
TRACED[15: 0] Vee <45V 2 15
TRACECLK 1t Vcc 245V 50 MHz
frequency TRACE TRAGECLK Vee <45V 32 MHz
TRACECLK t Vec 245V 20 - ns
TRACE
clock cycle Ve <45V 31.25 - ns
Note:
=  When the external load capacitance C_ = 30 pF.
| tovee !
| |
| |
HCLK " Von " Vou
| |
! tmace ‘
le >
: | :
TRACECLK 1 Von — Voo 1 Von
I | |
| |
1 tETmu termm !
" — |
|
|

TRACED[15: 0] N von
! Vor
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12.4.18 JTAG Timing

S6E2C2 Series

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

. . Value .
Parameter Symbol Pin Name Conditions Min Niax Unit Remarks
. TCK’ Vcc 245V
TMS, TDI setup time titacs TMS, TDI Voo <45V 15 - ns
. TCK Vec24.5V
TMS, TDI hold time t i 15 - ns
e TMS, TDI | Ve <45V
) TCK, Vec 245V - 25
TDO delay time tacD TDO Vee <45V - 45 ns
Note:
—  When the external load capacitance C, = 30 pF.
| |
| |
TCK U Voujé
Vou™ |
: tHAGS : tJ[AGH |
1 o
1 “ Von - Von ™
TMS/TDI | >< v Yo
+ |
1 1 1
| timacn !
-
TDO OH
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12.4.19 Ethernet-MAC Timing

RMII Transmission (100 Mbps/10 Mbps)
(ETHVce = 3.0V to 3.6V, 4.5V to 55V}, Vss = 0V, C. = 25 pF)

- i Value .
Parameter Symbol Pin Name Conditions Min Max Unit
Reference clock cycle time trercyc E_RXCK_REFCK 20ns (typical) - - ns
Reference clock o
High-pulse-width duty cycle trercYCH E_RXCK_REFCK trercycH/trRercye 35 65 %
Reference clock 0
LOW-pulse-Width dUty cycle trREFCYCL E_RXCK_REFCK tREFCYCL/tREFCYC 35 65 %
. E_TX03, E_TX02,
Jransmitied data = REFCKT | tomx | E_TXOL, E_TX0O, . . 12 ns
Y E TXEN
*1: When ETHV = 4.5V to 5.5V, it is recommended to add a series resistor at the output pin to suppress the output
current.
*2: The reference clock is fixed to 50 MHz in the RMII specifications. The clock accuracy should meet the PHY-device
specifications.
tREFCYC
E_RXCK_REFCK \ ay Ly
/ HS VILS\( / HS
tREFCYCH tREFCYCL:
E_TX03
E_TX02 >§LV0H
E_TX01
E_TX00
E_TXEN K VoL
tRMIITX
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RMII Receiving (100 Mbps/10 Mbps)
(ETHVce = 3.0V to 3.6V, 4.5V to 5.5V, Vss = 0V, C = 25 pF)

Parameter Symbol Pin Name Conditions MinvalueMax Unit
Reference clock .
cycle time* trercyc E_RXCK_REFCK 20 ns (typical) - - ns
Reference clock o
High-pulse-width duty cycle treFcYCH E_RXCK_REFCK trercycH/trRercye 35 65 %
Reference clock trercyeL E_RXCK_REFCK trercvoL/tRercyc 35 65 %

Low-pulse-width duty cycle
Received data — REFCK 1

E_RX03, E_RX02,

i tRMIIRXS E_RXO01, E_RXO00, - 4 - ns
Setup time E RXDV
; E_RX03, E_RX02,
Received data REFCK 1 — ERXO0L. E_RX00. ] ) ] .

Hold time E RXDV

*: The reference clock is fixed to 50 MHz in the RMII specifications.
The clock accuracy should meet the PHY-device specifications.

tREFCYC

E_RXCK_REFCK /LV[HS v \ (Vs
ILs
\ ; /]

«—tREFCYCH———>¢—tREFCYCL——

E_RX03
E_RX02 FVis Vius
E_RX01

E_RX00

E_RXDV Vs Vis

k—tRMIIRXS—>«tRMIIRXH
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Management Interface

(ETHVce = 3.0V to 3.6V, 4.5V to 5.5V, Vss = 0V, C_ = 25 pF)

S6E2C2 Series

Parameter Symbol Pin Name Conditions MinVaIueMaX Unit
g?:?:%?nrzfnt clock tmpcye E_MDC - 400 - ns
Mizr;]ag&r:ee\?vtigtlr?%kuty cycle tmpcycH E_MDC tmocyer/tvpeye 35 65 %
LMO?II\’I]BF‘)%?Sn;eV?/itd?LOgtty cycle tmvpeyel E_MDC tmocyel/tuoeye 35 65 %
II\Dﬂggylti;eMDlo tmbo E_MDIO - . 60 ns
gﬂEtIIJOp tiTnZlDC ! tmpis E_MDIO } 20 i ns
Lﬂcagtlez MbIO tvpiH E_MDIO - 0 3 ns

*: The clock time should be set to a value greater than the minimum value by setting the Ethernet-MAC setting register.

tMDCYC
/ (o
E_MDC (output) —KVOL 7 Vou \—VOL 7
tMDCYCH tMDCYCL:
Vins Vins Vius Viy
E_MDIO (input)
Vis Vis ViLs Vi
tMDIS— ¢—tMDIH tMDIS—¢—tMDIH
<—tMDO— k——tMDO—
~Von LVOH
E_MDIO (output)
- Voo
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MIl Transmission (100 Mbps/10 Mbps)
(ETHVce = 3.0V to 3.6V, 4.5V t0 5.5V " Vs = OV, C, = 25 pF)

- i Value .
Parameter Symbol Pin Name Conditions Min Max Unit
100 Mbps i i ns
Transmissign clock ¢ E TCK 40 ns (typical)
Cycle time TXcYe - 100 Mbps ] ] ns
400 ns (typical)
Transmission clock 0
High-pulse-width duty cycle trxcven E_TCK txevenftrxeve 35 65 &
Transmission clock o
Low-pulse-width duty cycle trxevet E_TCK trxcvel/trxeve 35 65 %
. E_TX03, E_TX02,
-cli—é(ngtiTm_e) Transmitted data . E_TX01, E_TX00, } - 24 ns
Y E_TXEN
*1: When ETHV = 4.5V to 5.5V, it is recommended to add a series resistor at the output pin to suppress the output

current.
*2: The transmission clock is fixed to 25 MHz or 2.5 MHz in the MII specifications. The clock accuracy should meet the
PHY-device specifications.

tTXCYC
E_TCK FVins LVIHS
-~ Vis
tTXCYCH tTXCYCL-
E_TX03 -
E_TX02
E"TXO01 Vor
E_TX00
E_TXEN VoL
tMIITX
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MIl Receiving (100 Mbps/10 Mbps)
(ETHVce = 3.0V to 3.6V, 4.5V to 5.5V, Vss = 0V, C = 25 pF)

Parameter Symbol Pin Name Conditions MinvalueMax Unit
100 Mbps i i ns
Receiving clock 40 ns (typical)
cycle time* txeve E_RXCK_REFCK 100 Mbps ] i ns
400 ns (typical)
Receiving clock 0
ngh pulse Wldth duty CyCle tRXCYCH E_RXCK_REFCK tRXCYCH/tRXCYC 35 65 /0
Receiving clock
Low pulse width duty cycle trxcycL E_RXCK_REFCK trxcveL/trxeye 35 65 %
Received data — E_RX03, E_RX02,
. tMiRxs E_RXO01, E_RXO00, - 5 - ns
REFCK 1Setup time E RXDV
E_RXO03, E_RX02
REFCK 1 — - — ’
. . tMIIRXH E_RXO01, E_RXO00, - 2 - ns
Received data Hold time E RXDV

*: The reference clock is fixed to 50 MHz in the RMII specifications.
The clock accuracy should meet the PHY-device specifications.

tRXCYC
E_RXCK_REFCK
LVIHS \ LVIHS
Vis N
tRXCYCH tRXCYCL:

E_RX03

>§

E_RX00

E_RXDV K Vis Vis

k—tMIIRXS—>«tMIIRXH>|
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12.4.20 1°S Timing

Master Mode Timing
(Vcec = 2.7V to 5.5V, Vss = 0V)

- - Value ;
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
Output frequency fmeve 12SCK - - 12.288 MHz
. tMHW 45 55 %
Output clock pulse width 12SCK -
tmw 45 55 %
I2SCK—12SWS I12SCK,
delay time tors I2SWS ) 0 24.0 ns
I2SCK—12SDO I12SCK,
delay time* tooo 12SDO - 0 24.0 ns
I12SDI—12SCK
setup time thsol I2SCK, ) 25.0 . ns
12SDI—12SCK ¢ 12SDI ) 0 i ns
hold time Ho!
Input signal rise time t - - 5 ns
P : i 12SDI
Input signal fall time tr - - 5 ns

*. Except for the first bit of transmission frame

Note:
—  When the external load capacitance C_ = 20 pF

= When I2SWS =48 kHz, I2MCLK =256 X 12SWS
Frame synchronization signal (I2SWS) is settable to 48 kHz, 32 kHz, 16 kHz.
See CHAPTER 7-2: I?S (Inter-IC Sound bus) Interface in FM4 Family Peripheral Manual Communication Macro Part
(002-04862) for the details.

Document Number: 002-05030 Rev.*A Page 178 of 207



CYPRESS

PERFORM

S6E2C2 Series

[— tmcyc >
[t w1

12SCK (CPOL=0)

E]
]

12SCK (CPOL=1)

ot tats

12SWS
(FSPH=0, FSLN=0)
tafs

»

[—t f_z
N7

JE

E]

N\
AL o

A

12SWS
(FSPH=1, FSLN=0)

V

tars

ot

tats

12SWS
(FSPH=0, FSLN=1)

12SWS
(FSPH=1, FSLN=1)

12SDO

tafs

ado

Thai tsai

thai

12SDI
(SMPL=0)

tsai

> >\thdi

12SDI
(SMPL=1)

Note:

—  See Chapter 7-2: I’s (Inter-IC Sound bus) Interface in FM4 Family Peripheral Manual Communication Macro Part
(002-04862) for the details of CPOL, FSPH, FSLIN, and SMPL.

0.8 X V¢e
12SDI

0.8 X V¢e

0.2 X Veg

0.8 X V¢e

0.2 X Veg
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Slave Mode Timing

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

S6E2C2 Series

] . Value ;
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
Input frequency fscye 12SCK - - 12.288 MHz
. tsHw 45 55 %
Input clock pulse width 12SCK -
tsiw 45 55 %
I2SWS—I12SCK ¢ I12SCK, ) 8 i ns
Setup time SF 12SWS
I2SWS—I12SCK t I12SCK, ) 0 i ns
Hold time HF 12SWS
I2SCK T —I2SDO
Djay tiTme* ° tooo - 0 32 ns
12SCK T —12SDO t 125CK, 12SDO ] 0 i "
Delay time pFBl
[2SDI—I12SCK |
. tspi - 8 - ns
Setup time
12SDI—I12SCK | ¢ 12SCK, 125D 0 n
Hold time HD!I ) i s
Input signal rise time tr 12SCK, - - 5 ns
Input signal fall time tr I2SWS, 12SDI - - 5 ns

1: Except for the first bit of transmission frame

2: When FSPH bit = 1.

Notes:

—  When the external load capacitance C_ = 20 pF

—  When I2SWS = 48 kHz, I12MCLK = 256 X12SWS
Frame synchronization signal (12SWS) is settable to 48 kHz, 32 kHz, 16 kHz. See Chapter 7-2: I’s (Inter-IC Sound bus)
Interface in FM4 Family Peripheral Manual Communication Macro Part (002-04862) for the details.
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S6E2C2 Series

12SCK (CPOL=0) 7

12SCK (CPOL=1)

12SWS
(FSPH=0, FSLN=0) —_—

12SWS
(FSPH=1, FSLN=0)

\l]j ]
i

[2SWS
(FSPH=0, FSLN=1) —_—

s

[ty ¥

[e—t o>

Z_y_ts'w_'m‘ 7Z_§ﬁ ,_71_%_71_3‘

L A S S S S
tshi |t

f%ﬁ ‘tst tofi '

ka

+
4
)

[
12SWs Y/ 7
(FSPH=1, FSLN=1) / \
tafo1 tado
!
12SDO ( X )7
Ctsd | e | tsd | tha |
12SDI 4
(SMPL=0) 7
« tsdi > :\thdi
12SD1 §
L) XX o —
Notes:

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

— I12SCKinput is selectable polarity by CPOL bit of CNTREG register

12SCK 0.8 % Voo
12SWS

12SDI

0.8 X Vee

0.2 X Ve

0.8 X Vge

0.2 X Veg
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[2SMCLK Input Characteristics
(Vcec = 2.7V to 5.5V, Vss = 0V)

Parameter Symbol Nzlmne Conditions Min Value Max Unit Remarks

Input frequency fens [2SMCK - - 25 MHz
Input clock cycle teyiHs - - 40 - ns
Input clock pulse width - - Pwrsftevins 45 55 % When using

Pwis/tcyihs external clock
Input clock rise time and ters ) ) ) 5 ns When using
fall time tcrs external clock

tevins X

0.8 x VCC é 0.8 x VCC 0.8x%x VCC
[2SMCLK
0.2 X Vo 0.2 X Vg
Pwhs Pwis
ters ters

[2SMCLK Output Characteristics
(Vcc = 2.7V to 5.5V, Vss = OV)

Pin . Value .
Parameter Symbol Name Conditions Min Max Unit Remarks
Output frequency fens 12SMCK - - 12.288 MHz

Document Number: 002-05030 Rev.*A Page 182 of 207



CYPRESS S6E2C2 Series

PERFORM

12.4.21 High-Speed Quad SPI Timing
(Vcc = 27V to 3.6V, Vss = OV)

. . Value ;
Parameter Symbol | Pin Name Conditions Min Max Unit | Remarks
CL =15 pF, .
, Vee = 3.0 to 3.6V 66 MHz '
Serial clock frequency tscvem Q_SCK 0
CL=30pF - 50 MHz *2
Enabled CS—
CLK Starting Time tosLsko2 1.5 Xtscyem-5 - ns
(mode0/mode?2)
Enabled CS—
CLK Starting Time tosLsk13 _SCK_O, tscyem- 5 - ns
(model/mode3) Q_Cso0_0, _
CLK Last— Q. Cs10 CL=30pF
Disabled CS Time tosksLo2 _CS2 0 tscvem - ns
(mode0/mode?2)
CLK Last—
Disabled CS Time tosksL13 1.5 X tscyem - ns
(model/mode3)
C. =15 pF,
- 0 5 ns
SIO Data output time tospar | Q_SCK_O, Vec =3.010 3.6V
Q_l00_0, CL=30pF 0 5
Q_l01_0, 3 T
102_0 - ns
SIO Set Q_102_0, =
P osseT | 57103 0 CL=30pF 10 - 2
SIO Hold tspHoLD CL=30pF 0.5 X tscvem - ns

*1: When RTM =1 and mode =0, 1, 3

*2: When RTM =1 and mode =2 or RTM=0and mode =0, 1, 2, 3

Notes:
See Chapter 8-3: High-Speed Quad SPI controller in FM4 Family Peripheral Manual Communication Macro Part
(002-04862) for the detail of RTM mode.

When using High-Speed Quad SPI, please set PDSR register to set the pin drive capability for Vcc = 3V. See Chapter 12:
I/0 Port in FM4 Family Peripheral Manual Main Part (002-04856) for the details.
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Q_CSO,
Q_CSt,
Q_CS2

Q_SCK

Q_IO0,
Q_IO1,
Q_l02,
Q.03

\ /|
<—tSCYoMj
mode0
mode2
<« tosiskoz tosksLoz
mode1
mode3
“¢tosLsk13 tosksLig—>

input j

tpsser tspHoLD
X output j
tospat
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12.5 12-bit A/D Converter

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

Pin Value

Parameter Symbol Name Min Typ Max Unit Remarks
Resolution - - - - 12 bit
Integral nonlinearity - - -45 - +4.5 LSB
Differential nonlinearity - - -25 - +25 LSB _
Zero transition voltage Vo1 ANXX - 15 - +15 mV AVRH5—52\./7 Vio
Full-scale transition v ANXX AVRH =15 - AVRH + 15 mV '
voltage FST AVce - 15 - AVce + 15 mV
Conversion time - - 05" - - us AVec 245V
- >
Sampling time *2 ts - 06135 10 us ixcc ; 22 z
. = CC .
3 25 - 1000 AVec 245V
Compare clock cycle teek - =0 1000 ns
- AVCC <45V
State transition time to ¢ ) i ) 1.0 s
operation permission STT ' H
A/D 1 unit
Powler supdply CI|Jrrent ) AVCC - 0.69 0.92 mA operation
(analog + digital) - 1.3 22 LA When A/D stop
A/D 1 unit
Reference power ) AVRH - 11 1.97 mA operation
supply current (AVRH) AVRH=55V
- 0.3 6.3 MA When A/D stop
Analog input capacity Can - - - 12.05 pF
>
Analog input resistance RAIN - - - i; kQ 2¥co - jg \\i
Interchannel disparity - - - - 4 LSB
Analog port input leak ) ) .
current ANXxx 5 HA
Analog input voltage - ANXX ixss - ':\\//RH x
ss - cc
45 - AVce Teck < 50 ns
Reference voltage i AVRH 2.7 - AVce v Teck 250 ns
- AVRL AVss - AVss V

*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 (002-04860). The
register setting of the A/D converter is reflected by the APB bus clock timing. For more information about the APB bus
number to which the A/D converter is connected, see 8. Block Diagram in this data sheet.

The sampling 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 Comparator
Rext Ran

Analog signal w w °

source

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

Input resistance of AID =1.8kQ at 2.7V <AVec <45V

Can: Input capacity of AID =12.05 pF at 2.7V <AVcc <55V
Rex: 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.

Hintegral Nonlinearity: Deviation of the line between the zero-transition point

S6E2C2 Series

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

H Differential Nonlinearity:
1LSB.

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

Integral Nonlinearity

Differential Nonlinearity

Voltage at which the digital output changes from OxFFE to OxFFF.
Voltage at which the digital output changes from Ox(N — 1) to OxN.

Vest!
Vi

OXFFF+ ;
Actual conversion _
OXFEE+  characteristics \ ------ OxX(N+1)T Actual CONVETSION ;-
{1 LSB(N-1) + Vz1} characteristics
OXFFD{ Y
' FoT Ideal characteristics
- . -t R 1 (ACtua”y' — OxXN+  N\erreepe——d
=] : \\ measured | 2 :
5 : : value) =] :
O 0x004- R B ' NT o :
s : ; (Actually-measured s :
& 0x003-+ PR \ value) () b S Vvt
o Actual conversion T (Actually-measured
o value)
0x002 ; characteristics Vnr
i [++—Ideal characteristics (Actually-measured
0x001+ HEN B OX(N-Z) T value)
/ Vzr (Actually-measured value) i Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input
. . - Vit -{ILSBx (N-1)+V
Integral Nonlinearity of digital output N = —=F { iLSB) zr} [LSB]
. . . : - V -V
Differential Nonlinearity of digital output N = WN+DTZ INT_ _ 1 [LSB]
1LSB
Vest - Vzr
1ILSB= ————=>——
4094
N: A/D converter digital output value.
Vzr: Voltage at which the digital output changes from 0x000 to 0x001.
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12.6 12-bit D/A Converter

Electrical Characteristics for the D/A Converter

S6E2C2 Series

(Vcc = AVee = 2.7V to 5.5V, Vss = AVss = 0V)

Pin

Value

Parameter Symbol Name Min Typ Max Unit Remarks
Resolution - - - 12 bit
o tcoo 0.56 0.69 0.81 us Load 20 pF
Conversion time to100 279 3.42 4.06 us Load 100 pF
Integral nonlinearity * INL -16 - + 16 LSB
Elfferentlal nonlinearity DNL DAX -0.98 ) +15 LSB
- - +10 mV When setting 0x000
Output voltage offset Vorr 220.0 } +14 mv When setting OXFFF
Analog output R 3.10 3.80 4.50 kQ D/A operation
impedance o 2.0 - - MQ When D/A stop
DDA 260 330 410 S D/A 1ch operation AVcc = 3.3V
Power supply current * AvCC 400 510 620 us | DIA 1ch operation AVec = 5.0 V
IDSA - - 14 Js When D/A stop

*: During no load
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12.7 USB Characteristics
(MVcc = AVee = 2.7V to 5.5V, USBVcc0 = USBVecl = 3.0V to 3.6V, Vss = AVss = 0V)

Pin L Value ;
Parameter Symbol Name Conditions Min Max Unit | Remarks
Input H level voltage Vin - 2.0 Uf%\/?fc \Y; *1
Input L level voltage Vi - Vss- 0.3 0.8 Vv *1
Input Differential input
characteristics tal Inp Vbl - 0.2 - \Y *2
sensitivity
Different common Vew ) 0.8 25 v %0
mode range
External
pull-down .
Output H level voltage VoH resistance = 15 2.8 3.6 \% 3
UDPO/ kQ
UDMO External pull-up
Output L level voltage VoL UDP1} resistance = 1.5 0.0 0.3 \% *3
UbDM1 kQ
Crossover voltage Vcrs - 1.3 2.0 V *4
Output Rise time ter Full-Speed 4 20 ns *5
characteristics Fall time trer Full-Speed 4 20 ns *5
Rise/fall time o *
matching tErREM Full-Speed 90 111.11 % 5
Output impedance Zprv Full-Speed 28 44 Q *6
Rise time tr Low-Speed 75 300 ns *7
Fall time tLe Low-Speed 75 300 ns *7
Rise/fall time o *
matching tLrREM Low-Speed 80 125 % 7

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

There is some hysteresis applied to lower noise sensitivity.

*2: Use differential-receiver to receive USB differential data signal. Differential-receiver has 200 mV of differential input
sensitivity when the differential data input is within 0.8V to 2.5V to the local ground reference level.

Above voltage range is the common mode input voltage range.

1.0

sensitivity [V]
|

02 -7 \
i >
\

T T 1T T 17 1T 1T 1T 1T 177
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 (Vo).

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

D+ *
Max 2.0V e N .
. Vcrs specified range
Min 1.3V N
D- 4

*5: They indicate rise time (Trise) and fall time (Teacl) 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.

90% -
\- 10%
Tfall
Rise time Falling time
Full-speed Buffer
T 1 Rs=270
TXD+ — —AM
i ( Yoo C1=50pF
| | Rs=270
D — aAvAvAY 1
i S ) CL=50pF
3-State Enable — 5 /;;
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*6: USB Full-speed connection is performed via twisted-pair cable shield with 90 Q + 15% characteristic impedance
(differential mode).
USB standard defines that the output impedance of the USB driver must be in the range from 28 Q to 44 Q.
So, a discrete series resistor (Rs) addition is defined in order to satisfy the above definition and keep balance.
When using this USB /O, use it with 25 Q to 30 Q (recommended value 27 Q) series resistor Rs.

Full-speed Buffer

TxD+ 28Q to 44Q Equiv. Imped.

TxD- 28Q to 44Q Equiv. Imped.

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

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

*7: They indicate rise time (Trise) and fall time (Teawl) of the low-speed differential data signal.
They are defined by the time between 10% and 90% of the output signal voltage.

Ttall

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
[T Rs=270
XD+ ——— f —
3 ( Vo Rpd % C.=50pF to 150pF
i s /;
! Rs=270
TxD- . | | : .
s 5 L
: ( ) Rpd CL=50pF to 150pF
3-State Enable —— i Vo /;
Rpd=15kQ
Low-Speed Load (Downstream Port Load) - Reference 2
Low-speed Buffer
T Rs=270Q
THD+ — —A—— VTERM
i O Ci=
! ! ; 200pF to 600pF Rpu
3 . Rs=27Q '
hh- — W T
| Q § Cu= Rpu=1.5kQ
3 State Enable 4 | L 200pF o 600pF VTERM=3.6V

Low-Speed Load (Compliance Load)

Low-speed Buffer
T Rs=270

TxD+ — A

CL=200pF to 450pF

CL=200pF to 450pF

| | *
TxD- AN 1
3-State Enable —HJ ;
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12.8 Low-Voltage Detection Characteristics

12.8.1 Low-Voltage Detection Reset

S6E2C2 Series

Value

Parameter Symbol Conditions Min Typ Max Unit Remarks
Detected voltage VDL - 2.46 2.55 2.64 V When voltage drops
Released voltage VDH - 2.51 2.60 2.69 V When voltage rises

12.8.2 Interrupt of Low-Voltage Detection
Parameter Symbol Conditions vin ¥3Ipue Max Unit Remarks
Detected voltage VDL SVHI = 00111 2.80 2.90 3.00 \Y, When voltage drops
Released voltage VDH 2.90 3.00 3.11 V When voltage rises
Detected voltage VDL SVHI = 00100 2.99 3.10 3.21 \% When voltage drops
Released voltage VDH 3.09 3.20 3.31 vV When voltage rises
Detected voltage VDL SVHI = 01100 3.18 3.30 3.42 \% When voltage drops
Released voltage VDH 3.28 3.40 3.52 vV When voltage rises
Detected voltage VDL SVHI = 01111 3.67 3.80 3.93 \ When voltage drops
Released voltage VDH 3.76 3.90 4.04 vV When voltage rises
Detected voltage VDL SVHI = 01110 3.76 3.90 4.04 \Y, When voltage drops
Released voltage VDH 3.86 4.00 4.14 \% When voltage rises
Detected voltage VDL SVHI = 01001 4.05 4.20 4.35 \% When voltage drops
Released voltage VDH 4.15 4.30 4.45 \% When voltage rises
Detected voltage VDL SVHI = 01000 4.15 4.30 4.45 \% When voltage drops
Released voltage VDH 4.25 4.40 4.55 \% When voltage rises
Detected voltage VDL SVHI = 11000 4.25 4.40 4.55 \% When voltage drops
Released voltage VDH 4.34 4.50 4.66 \% When voltage rises
LVD stabilization wait 6000xtcycp
tLvow - - - * Hs

time

*: teyep indicates the APB2 bus clock cycle time.
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12.9 MainFlash Memory Write/Erase Characteristics
(Vec = 2.7V to 5.5V)

Parameter Min V%I/L;)e Max Unit Remarks

Large Sector - 0.7 3.7 S o . )

Sector erase time Includes write time prior to internal
erase

Small Sector - 0.3 11 S
Half word (16-bit) Write cycles < 100 times ) 12 100 us Not including system-level overhead
write ime Write cycles > 100 times 200 time
Chip erase time* ) 13.6 68 S Lr:c;lsges write time prior to internal

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

Write Cycles and Data Retention Time

Erase/Write Cycles (Cycle) Data Retention Time (Year)
1,000 20*
10,000 10*
100,000 5*

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

12.10 Dual Flash Memory Write/Erase Characteristics
It is the same write/erase characteristics as the MainFlash memory.

See 3.6 Dual flash mode in this product's Flash Programming Manual for the detail of dual flash mode.
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12.11Standby Recovery Time
12.11.1 Recovery Cause: Interrupt/WKUP
The time from the interrupt occurring to the time of program operation start is shown.

Recovery Count Time
(Vcc = 27V to 5.5V, Vss = OV)

Value

Parameter Symbol Tvp [ Max® Unit Remarks
Sleep mode HCLKx1 Us
High-speed CR Timer mode
Main Timer mode 40 80 us
PLL Timer mode
Low-speed CR Timer mode 450 900 us
Sub Timer mode 896 1136 us
RTC mode
Stop mode tient 316 581 us
(High-speed CR/Main/PLL Run mode return)
RTC mode
Stop mode 270 540 us
(Low-speed CR/sub Run mode return)
without RAM
Deep Standby RTC mode with RAM retention 365 667 Hs retention
Deep Standby Stop mode with RAM retention with RAM
365 667 HS retention

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

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

ExtINT

Interrupt factor

Active
accept

|

5

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

CPU
. tart
Operation Sta

*. 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

|

- P

|

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

CPU
. Start
Operation a

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

Notes:
—  The return factor is different in each low-power consumption mode. See Chapter 6: Low Power Consumption Mode and
Operations of Standby Modes in FM4 Family Peripheral Manual Main Part (002-04856).

—  The recovery process is unique for each operating mode. See Chapter 6: Low Power Consumption Mode in FM4 Family
Peripheral Manual Main Part (002-04856).
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12.11.2 Recovery Cause: Reset
The time from reset release to the program operation start is shown.

Recovery Count Time
(Vcc = 27V to 5.5V, Vss = OV)

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 HS
without RAM
Deep Standby RTC mode with RAM retention 336 667 HS retention
Deep Standby Stop mode with RAM retention with RAM
336 667 HS retention
*: The maximum value depends on the built-in CR accuracy.
Example of Standby Recovery Operation (when in INITX Recovery)
|
INITX
D
> |
| | |
' D)) ! !
C i
Internal RST RST Active | Release
| |
| | |
I [
! : tReNT :
| |
|
|
|
|
CPU
Operation Start
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S6E2C2 Series

Example of Standby Recovery Operation (when in Internal Resource Reset Recovery?*)

Internal
Resource RST

Internal RST

CPU
Operation

RST Active

tReNT

Release

W

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 (002-04856).

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

Peripheral Manual Main Part (002-04856).

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

Reset Timing.

— 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 Falsh RAM Crypto Voice Package
S6E2C28HOAGV20000 1 MB 128 KB N/A N/A
S6E2C29H0AGV20000 1.5 MB 192 KB N/A N/A
S6E2C2AHOAGV20000 2 MB 256 KB N/A N/A Plastic - LQFP (0.5-mm pitch), 144 pin
S6E2C28HHAGV20000 1 MB 128 KB Yes N/A (LQS144)
S6E2C29HHAGV20000 1.5 MB 192 KB Yes N/A
S6E2C2AHHAGV20000 2 MB 256 KB Yes N/A
S6E2C28J0AGV20000 1 MB 128 KB N/A N/A
S6E2C29J0AGV20000 1.5 MB 192 KB N/A N/A
S6E2C2AJ0AGV20000 2 MB 256 KB N/A N/A Plastic * LQFP (0.65-mm pitch), 176 pin
S6E2C28JHAGV20000 1MB 128 KB Yes N/A (LQP176)
S6E2C29JHAGV20000 1.5 MB 192 KB Yes N/A
S6E2C2AJHAGV20000 2 MB 256 KB Yes N/A
S6E2C28J0AGB10000 1 MB 128 KB N/A N/A
S6E2C29J0AGB10000 1.5 MB 192 KB N/A N/A
S6E2C2AJO0AGB10000 2 MB 256 KB N/A N/A Plastic - LQFP (0.8-mm pitch), 192 pin
S6E2C28JHAGB10000 1MB 128 KB Yes N/A (LBE192)
S6E2C29JHAGB10000 1.5 MB 192 KB Yes N/A
S6E2C2AJHAGB10000 2 MB 256 KB Yes N/A
S6E2C28LOAGL20000 1MB 128 KB N/A N/A
S6E2C29L0AGL20000 1.5 MB 192 KB N/A N/A
S6E2C2AL0AGL20000 2 MB 256 KB N/A N/A Plastic » LQFP (0.4-mm pitch), 216 pin
S6E2C28LHAGL20000 1 MB 128 KB Yes N/A (LQQ216)
S6E2C29LHAGL20000 1.5 MB 192 KB Yes N/A
S6E2C2ALHAGL20000 2 MB 256 KB Yes N/A
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14.Package Dimensions

Package Type

Package Code

LQFP 144

LQS 144

S6E2C2 Series

LQS144 , 144 Lead Plastic Low Profile Quad Flat Package

| BlA
_AARAARRAARRAARRAARERAARRARRAARRRAAR
1
= | =
i A
0~8,(
\
L1
DETAIL X
[LLEEEEL!
A ¢
SEIEER
b
,—SEE DETAIL X
N, SECTION A-A'

o
ya

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.

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

/A\TO BE DETERMINED AT SEATING PLANE C.,
/A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION,

ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.

DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

@DEI’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 (8) SHALL NOT GAUSE THE LEAD WIDTH TO EXCEED b

MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

A\THESE 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.

PACKAGE LQS144
SYMBOL MIN. | NOM. | MAX.
A — | — | 170
Al 006 | — | 026
b 017 | 022 | 027
c 009 [ — | 020
D 22,00 BSC.
D1 20.00 BSC.
e 0.50 BSC
22,00 BSC.
E1 20.00 BSC.
L 045 | 060 | 0.75
L1 030 | 050 | 0.70
aaa — | — | 020
bbb — | — | 010
cee — | — | 0.08
ddd — | — | 0.08
N 144

Rev.A
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Package Type

Package Code

LQFP 176

LQP 176

S6E2C2 Series

LQP176, 176 Lead Plastic Low Profile Quad Flat Package

DIA

DIAA

0~8, (

DETAIL X
P AN Ac
Ovto[c]A2][p]
A b
SECTION A-A'

PACKAGE LQP176
SYMBOL MIN. | NOM. | MAX.
A — | — | 1.70
Al 000 | — | 020
b 017 | 022 | 027
¢ 003 | — | 020
D 26.00 BSC.
D1 24.00 BSC.
e 0.50 BSC
E 26.00 BSC.
E1 24.00 BSC.
L 045 | 060 | 0.75
L1 0.30 | 050 [ 0.70
aaa — | — | 020
bbb — | — [ 010
cce — | — | 008
ddd — | — | 0.08
N 176

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.

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

TO BE DETERMINED AT SEATING PLANE C.

ADIMENSIONS 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.

&DEI’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.

ADIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION () SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOQT.

ATHESE 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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S6E2C2 Series

Package Type

Package Code

LQFP 216

LQQ 216

LQQ216 , 216 Lead Plastic Low Profile Quad Flat Package

b]A
‘
1
} A
— - — g Yy
| A
A i B L1
1
| DETAIL X
A |
.8 O |
12
[e] b " A
x QJbbo]c[AB[D]
[asa[c[AB[D]
/—SEEDETAILX [c]50[00] A b
™ SECTION A-A'

PLANE

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)

A\DATUM 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.
/A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION,

ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.

DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

&DETAILS 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.
ADIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR

PROTRUSION (§) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b

MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNCT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOQT.

A\THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
‘ﬁ‘ 1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO

THE LOWEST POINT OF THE PACKAGE BODY.

PACKAGE LQQ216
SYMBOL MIN. | NOM. | MAX.
A — | — | 170
Al 005 | — | 015
b 013 | 0.18 | 023
009 | — | 020
D 26.00 BSC.
D1 24.00 BSC.
[} 0.40 BSC
E 26.00 BSC.
E1 24.00 BSC.
L 045 | 0.60 | 0.75
L1 030 | 050 | 0.70
aaa — [ — | 020
bbb — | — | 010
cce — [ — | 0.08
ddd — | — | 007
N 216

Rev. A
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Package Type

Package Code

S6E2C2 Series

PFBGA 192 LBE 192
M1 M1l
LD} A (D1]
eD |<—
~lo.10lC w|+ddbooooloooooo+
3] 0000000000000
2X 2] 0000000000000
1| oooooooloooo0000 /\
B | 00000000000000
1000000000000 00
—f—e——oooooooooooooo— Elﬂ
I:E:l 7000666606000 00 [F
¢|] 0000000000000
s| 0000000000000
+|cooocoooicooooo0
3|ocoooocooicooo0000
el oo00000I0OO00000
1| +o000000000000+
4
P NM L K JH FEDCBAL
PIN Al INDEX MARK B PIN Al jﬁ
CORNER TOP VIEW ~[0.10 [f§ CORNER
2x BOTTOM VIEW
DETAIL A P
\\:// \
/
ozl 4 .f -\,
A | | | i
_*_U_UJ.JJ.) OO0 0U0O OO0 i
/
SIDE VIEW - /
Al i : 192X8b /\ ~_ S
Qﬁo 15@ clA[B]
Q50 08M|C
DETAIL A
PACKAGE LBE 192 NOTES:
EDEC NA 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y14.5-2009.
XE ” ACKAGE NOTE THIS OUTLINE CONFORMS TO JEP 95, SECTION 4.5.
o 12.00mm X 12.00mm PACKAG 2. ALL DIMENSIONS ARE IN MILLIMETERS.
SYMBOL | MIN. | NOM. | MAX. 3. BALLPOSITION DESIGNATION PER JEP 95, SECTION 3, SPP-010.
A - 145> | PROFILE 4. [ ]REPRESENTS THE SOLDER BALL GRID PITCH.
Al 0.25 - BALL HEIGHT 5. SYMBOL“MD”IS THE BALL MATRIX SIZE IN THE“D” DIRECTION,
(D] 12.00 BSC BODY SIZE SYMBOL “ME” IS THE BALL MATRIX SIZE IN THE “E” DIRECTION.
& 12.0085C BODY SIZE Sr: zlz ',I;/I‘-IDE )I;lth:éIBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
10.40 BSC MATRIX FOOTPRINT )
/6\ DIMENSION *b IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A
[e1] 10.40 BSC MATRIX FOOTPRINT PLANE PARALLEL TO DATUM C.
MD 14 MATRIX SIZE D DIRECTION /N AND[ SE] ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
ME 14 MATRIX SIZE E DIRECTION DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW
n 192 BALL COUNT OR = 0
gb | 035 | - | o055 |BALLDIAMETER WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW
0.80 BSC BALL PITCH OR[ SE]=[e/2]
0.80 BSC BALL PITCH A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK,
/5] 0,00 BSC SOLDER BALL PLACEMENT METALLIZED MARK INDENTATION OR OTHER MEANS.
AL AT PLPIA DEPOPULATED SOLDER BALLS 9. *+"INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
LOCATIONS INDEX MARK IS OPTIONAL.

gs5036-1-lbe192/6.16.14
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15.Major Changes

Spansion Publication Number: S6E2C2_DS709-00013

S6E2C2 Series

Page ‘

Section

Change Results

Revision 0.1

Initial release

Revision 0.2

1,3

Title

Added the following products.
S6E2C28HHA/S6E2C29HHA/S6E2C2AHHA/
S6E2C28JHA/S6E2C29JHA/S6E2C2AJHA/
S6E2C28LHA/S6E2C29LHA/S6E2C2ALHA

13

2.Feature

Added “Crypto Assist Function”

15, 16

3.Product Lineup

Added “Crypto Assist Function”

17

4.Packages

Added the following products.
S6E2C28HHA/S6E2C29HHA/S6E2C2AHHA/
S6E2C28JHA/S6E2C29JHA/S6E2C2AIHA/
S6E2C28LHA/S6E2C29LHA/SEE2C2ALHA

210

15.0RDERING INFORMATION

Added the following part numbers.
S6E2C28HHAGV20000/ S6E2C29HHAGV20000/
S6E2C2AHHAGV20000

S6E2C28JHAGV20000/ S6E2C29JHAGV20000/
S6E2C2AJHAGV20000

S6E2C28JHAGB10000/ S6E2C29JHAGB10000/
S6E2C2AJHAGB10000

S6E2C28LHAGL20000/ S6E2C29LHAGL20000/
S6E2C2ALHAGL20000

Revision 1.0

11
14
88
89

2. Features

3. Product Lineup
10. Block Diagram
12. Memory Map

Deleted HDM-CEC/Remote Control Receiver.

17-19

5. Pin Assignments

Deleted the pins of HDM-CEC/Remote Control
Receiver.(CECO0O,CEC1)

Revised the pin name of 12S. (MI2S*_0—MI2S*0_0)
Deleted the pin of IGTRGO_0.

21-72

6. Pin Descriptions

Deleted the pins of HDM-CEC/Remote Control
Receiver.(CECO0,CEC1)

Revised the pin name of 12S. (MI2S*_0—MI2S*0_0)

Revised the pin number of PF7 in LQFP216.(91—90)

Revised the pin number of X1. (73, 58, 50, P5—107, 87, 71, P13)
Revised the pin number of X0A. (107, 87, 71, P13—73, 58, 50, P5)

73-80

7. 110 Circuit Type

Revised IOH/IOL of Type S.(IOH=-12mA—-10mA, IOL=12mA—
10mA)
Added the case of using 12Cin Type E, F, G, L, N, S.

95-103

13. Pin Status In Each CPU State

Deleted X and Y in Pin Status Type.

104-105

14.1. Absolute Maximum Ratings

Added 10 mA type.

106-110

14.2. Recommended Operating
Conditions

Added AVRL in Analog reference voltage.

Revised the mistake in Ethernet-MAC Pins.

Revised the leakage current in Maximum leakage current at
operating

111-120

14.3.1. Current Rating

Revised the maximum current of each category.

121-123

14.3.2. Pin Characteristics

Added the characteristic of external bus in H level input voltage
(hysteresis input).
Added the characteristic of 10 mA type.

126

14.4.5. Operating Conditions of
USB/Ethernet PLL - 12S PLL (in the case
of using main clock for input clock of PLL)

Revised the maximum of 12S PLL macro oscillation clock
frequency.
(307.2 MHz—384 MHz)
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S6E2C2 Series

Page Section Change Results
Revised the minimum of Sampling time.
. Revised the characteristic of State transition time to operation
195 14.5.12-bit A/D Converter permission
Added AVRL in Analog reference voltage.
203 14.8.2. Interrupt of Low-Voltage Revised the SVHI values in Conditions

Detection

NOTE: Please see “Document History” about later revised information.
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Document History

Document Title: S6E2C2 Series 32-bit ARM® Cortex®-M4F, FM4 Microcontroller
Document Number: 002-05030

Orig. of Submission
Revision ECN g Description of Change
Change Date
* - AKIH 04/22/2015 |New Spec.

Company name and layout design change.

5126421 HITK 02/05/2016 |Added the note of TAP pin.

*A
Updated Package Code and Dimensions (LQFP-144, LQFP-176, LQFP-216).
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Sales, Solutions, and Legal Information

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

Products
Automotive cypress.com/go/automotive PSoC® Solutions
Clocks & Buffers cypress.com/go/clocks psoc.cypress.com/solutions
Interface cypress.com/gofinterface PSoC 1] PSoC 3| PSoC 4| PSoC 5LP
Lighting & Power Control cypress.com/go/powerpsoc Cypress Developer Community
Community | Forums | Blogs | Video | Training
Memory cypress.com/go/memory
PSoC cypress.com/go/psoc Technical Support
) cypress.com/go/support
Touch Sensing cypress.com/go/touch
USB Controllers cypress.com/go/USB
Wireless/RF cypress.com/go/wireless
Spansion Products cypress.com/spansionproducts

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

© Cypress Semiconductor Corporation, 2014-2016. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used
for medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use
as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress products in life-support
systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

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

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

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