Infineon Technologies - S6E2C19J0AGV2000A Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4F

32-Bit Single-Core

200MHz

CSIO, EBI/EMI, I2C, LINbus, SD, SPI, UART/USART, USB
DMA, I2S, LVD, POR, PWM, WDT
152

1.5MB (1.5M x 8)

FLASH

192K x 8

2.7V ~ 5.5V

A/D 32x12b; D/A 2x12b
Internal

-40°C ~ 125°C (TA)

Surface Mount

176-LQFP

176-LQFP (24x24)

https://www.e-xfl.com/product-detail/infineon-technologies/s6e2c19j0agv2000a

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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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-hit
length)

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

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

HI2C

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

supported

O Fast mode Plus (Fm+) (Max 1000 kbps, only 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.

B Eight independently configured and operated channels

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

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

ETransfer mode: Block transfer/Burst transfer/Demand
transfer

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

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 VvV
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)

Document Number: 002-05032 Rev.*B

S6E2C1 Series

D/A Converter (Max two channels)
HR-2R type
M 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
I/0 port to which the peripheral function can be allocated.

H Capable of pull-up control per pin
HCapable of reading pin level directly
HBuilt-in port-relocate function

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

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

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

M Input capture x 4 ch/unit

B Output compare x 6 ch/unit

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

W 16-bit PPG timer x 3 ch/unit

The following functions can be used to achieve the motor
control:
HMPWM signal output function

B DC chopper waveform output function
B Dead time function

M Input capture function

B A/D convertor activate function

EDTIF (motor emergency stop) interrupt function
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S6E2C1 Series

vee
PAO/RTOZ0_0/TIOAB_O/AINZ_O/INTOO_O/MADATAG0_O
PAL/RTO21_O/TIOAS_O/BIN2_O/MADATAO1L_O
PA2/IRTO22_0ITIOA0_0/ZIN2_O/MADATA02_0
PA3/RTO23_O/TIOAL1_O/MADATAO3 O
PAA/RTO24_0/TIOAL2_O/MADATAO4_O
PAS/SINI_O/RTO25_O/TIOAL3_O/INTOL_O/MADATAOS_O
PAG/SOT1_0/DTTI2X_O/MADATAO6_0
PA7/SCK1_0/IC20_OIMADATAO7_0
PS0/SCS72_0/RTO00_1/TIOAS_2
P51/SCS73_0/RTO01_1/TIOBSE_2

P52/RTO02_1/TIOA9_2
PAB/SIN7_0/IC21_O/INTO2_O/WKUP1/MADATAOS 0
PA9ISOT7_0/IG22_O/MADATAGS_O
PAA/SCK7_0/IC23_OIMADATAL0_O
PAB/SCS70_0/FRCK2_O/INTOZ_O/MADATALL_ O
PAC/SCS71_O/TIOBS_O/AINS_O/MADATA12_ 0
PAD/SCK3_0/TIOBS_O/BINS_O/MADATALS_0
PAE/ADTG_0/SOT3_O/TIOB10_0/ZIN3_O/MADATAL4_O
PAF/SINS_O/TIOB11_O/INT16_O/MADATALS 0
POB/SINLA_O/TIOB12_0/INT17_O/MDQMO_O
PO9/SOT14_O/TIOB13_O/INT18_O/MDQM1_0
POA/ADTG_1/SCK14_O/AIN2_L/MCLKOUT_0
P30/TIOALS_2/INTO3_2/125DI0_0

P31/TIOB13_2/125CK0_0
P32IBINZ_1ANT19_0/S_DATAL O
P33/FRCK0_0/ZIN2_1/S_DATA0_O
P34/ICO3_0/INTO0_1/S_CLK_0

vee

vss

P35/1C02_0/INTO1_1/S_CMD_0
P36/CO1_O/INTO2_1/S_DATAZ O
P37/C00_0/INTO3_1/S_DATAZ 0
P3B/ADTG_2/DTTIOX_0/S_WP_0
P39/SIN2_1/RTO00_O/TIOAO_L/AING_1ANT16_1/S_CD_O/MAD24_0
P3A/SOT2_1/RTO01_O/TIOAL U/BINS_1/INT17_L/MAD23_0
P3B/SCK2_1/RTO02_O/TIOA2_1/ZIN3_L/INT18_1/MAD22_O/MNALE_0
P3C/SINI3_O/RTO03_O/TIOA3_1/INT19_1/MAD21_OIMNCLE_0
P3D/SOT13_0/RTO04_O/TIOAA_L/MAD20_OIMNWEX_O
P3E/SCK13_0/RTO05_OITIOAS_1/MAD19_OMNREX_0
PSD/SINIO_1/TIOB11_2/INTO1_2/12SMCLKO_O
PSE/SOTI0_LTIOA12_2/12SD00_0
PSFISCK10_L/TIOB12_2/125WS0_0

vss

(Top View)
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vss
Pa3

Po2

vee

P2OINMIXIWKUPO
P21/ADTG_4/SINO_O/INT27_0/CROUT_0
P22/AN31/SOTO_O/INT26_0
P23/ANSO/SCKO_0/TIOB13_1
P24/AN29/TIOA13_1/MAD18_O
P25/ANZB/INT2S_OMAD17_O

P26/MAD16_0
P27/AN27/SINS_O/INT24_O/MAD15_0
P2B/AN26/SOTS _OIMADL4_0
P29/AN25/SCKS_0/MAD13_0
P2AIAN24/CTSS_OMAD12_0

PLF/ANIS/RTSS O/TIOBS_1/INT27_L/MAD11_0
P1E/ANL4TIOAS_1/INT26_L/MAD10_0
PB7/AN23/TIOB12_1/TRACED?
PBO/AN22ISCKE_1/TIOAL2_LITRACEDS
PBS/AN21/SOTE_LITIOB11_1/INT11_1/TRACED
PBA/ANZ0/SING_UTIOAL1_1/INT10_LITRACEDA
PIDIANI3/SCK12_0/TIOBS_2/TRACEDS
P1C/ANI2ISOT12 O/TIOAS_2ITRACED2
P1B/ANI1/SINI2_O/TIOBA4_2/INT11_O/TRACED1
PLA/AN10/SCK2_O/TIOA4_2/TRACEDO
P19/ANO9/SOT2_OITIOB3_2/INT24_LITRACECLI
P1B/ANOBISINZ_O/TIOAS_2/INT10_0
PB3/AN19/SCS62_1/TIOB10_1
PB2/ANIB/SCS61_1/TIOALO_LINTO9_1
PB1/AN17/SCS60_LTIOBO_1/INTOS_1
PBO/ANI6/SCK6_1/TIOAS_1
P17IANO7ISCK11_O/TIOB2_2/2IN1_2
P16/ANOG/SOTL1 O/TIOA2 2/BINI 2
P1S/ANOS/SINIL_O/TIOB1_2/AIN1_2/INT09_O
PLA/ANOA/SOT6_1

P13/ANO3/SING_1INT25_1

P12/ANO2ISCK 10_O/TIOAL_2/ZIN0_2
P1I/ANO1/SOT10_O/TIOBO_2/8INO_2
P10/ANOO/SINLO_O/TIOAO_2/AINO_2/INTOS_O
AVRH

AVRL

Avss

Avee

vee

Note:

— The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number.
For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.

Document Number: 002-05032 Rev.*B
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vee
PAOIRTO20_OITIOAB_O/AIN2_O/INTO0_O/MADATA00_O
PALIRTO21_O/TIOAS_O/BIN2_O/MADATAOL O
PA2IRTO22_OITIOA10_0/ZIN2_O/MADATA02 0
PASIRTO23_OITIOAT1_O/MADATAG3 0
PA4IRTO24_OITIOA12_O/IMADATAG4 O
PASISINI_O/RTO25_OITIOA13_O/INTOL_OIMADATAOS_0
PAGISOT1_O/DTTIZX_O/MADATAO6_O
PA7ISCK1_0IC20_OIMADATAO7_O
P50ISCS72_0/RTO00_LITIOAB_2IMADATALS_0
PS1/SCS73_O/RTOOL LITIOBS_2IMADATAL?_0
P52IRTO02_LITIOA9_2IMADATALE 0
PS3IRTO03_LITIOBY_2IMADATA1S_0
PABISIN7_0/IC21_O/INTO2_O/WKUP1IMADATAOB_0
PA9ISOT?_0/IC22_OIMADATAS_0
PAAISCK7_0/IC23_OIMADATAL0_O
PAB/SCS70_0/FRCK2_O/INTO3_OIMADATA11_0
PACISCS71_0/TIOBS_O/AIN_OIMADATA12_0
PS4/SINIS_LRTO04_1/TIOAL0_2/INT00_2IMADATAZ0_0
PS5/SOTIS_LRTOOS_LITIOB10_2IMADATA21_0
PS6/SCK15_LIDTTIOX_1/TIOBO_1MADATA22 0
P57/IC00_1/TIOB1_1IMADATA23 0
PADISCK3_O/TIOBS_O/BIN3_O/MADATA13 0
PAE/ADTG_0/SOT3_0/TIOB10_0/ZIN3_O/MADATAL4_O
PAFSING_OTIOB11_0/INT16_O/MADATA15 0
PSBISINI1_1/ICO1_1/TIOB2_1/INT02_2/MADATA24_0
PSOISOT11_1/IC02_1/TIOB3_LIMADATAZS O
PSAISCK11_1/IC03_1/TIOB4_1/MADATAZ6_0
PSBIFRCKO_UTIOBS_UMADATA27_0
POBISINLA_OITIOB12_O/INT17_OIMDQMO_O
POY/SOTLA_OITIOB13 O/INT18_OMDQM1 0
POA/ADTG_1/SCK14_O/AIN2_UMCLKOUT 0
PSCITIOAL1_2IMADATA2B_O/RTCCO_1/SUBOUT_1
P30ITIOAL3_2/INTO3_2IMDQM2_0/12SDI0_0
P3LTIOB13_2IMDQM3_012SCKO_0
PS2/BIN2_1/INT19_0/S_DATA1_O
P33/FRCKO_0/ZIN2_1/S_DATAO_O
P34/IC03_OINT00_1/5_CLK_0

vee

vss

P35/IC02_OINTOL_1/S_CMD_0
P36/ICO1_O/INTO2_1/S_DATA3 0
P37/IC00_OINTOS_1/S_DATA2 0
PIB/ADTG_2/DTTIOX_0/S_WP_0
P39/SIN2_1/RTO00_O/TIOAO_U/AINS_LIINT16_1/S_CD_O/MAD24_0
P3AISOT2_LRTOO01_ O/TIOAL_BINS_LINT17_IIMAD23_0
P3B/SCK2_1IRTO02_O/TIOA2_1/ZINS_L/INTI8_1/MAD22_O/MNALE_O
PACISINI3_O/RTO03_OITIOA3_1/INTIS_1MAD21_OIMNCLE 0
PADISOT13 O/RTO04_OITIOAS_1IMAD20_DIMNWEX_0
P3E/SCK13_OIRTO05_O/TIOAS_1/MAD19_OIMNREX 0
PSDISINIO_L/TIOB11_ 2/INTOL 2IMADATA29_OI2SMCLKO_O
PSE/SOT10_LITIOA12_2IMADATA30_0/12SD00_0
PSF/SCK10_LITIOB12_2IMADATA31_0/125WS0_0

vss

(Top View)
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vss
Pa3

=3

vee

P2ONMIXWKUPO
P2UADTG_4/SIN0_O/INT27_OICROUT 0
P22/AN3UISOTO_O/INT26_0
P23/ANSO/SCKO_OITIOB13 1
P24/ANZOITIOAL3_UMAD18_O
P2S/ANZBINT25_OIMAD17_0

P26MAD16 0
PBE/SING_1/ZIN3_2/INT11_2/TRACED1S
PBE/SOTO_1/BIN3_2TRACED1L4
PBDISCKO_AINS 2/INT10_2ITRACED13
PBCITRACED12
P27/AN27ISING_O/INT24_OIMAD15_0
P2BIANZE/SOTS_O/MAD14_0
P29/ANZS/SCKS_0MAD13_0
P2A/AN24/CTSS_OIMAD12_0

PIFANISIRTSS 0/TIOBS_LINT27_1IMAD11 0
PIE/ANIAITIOAS_L/INT26_1/MAD10_0
PB/AN23ITIOB12_1ITRACED?
PBE/AN22/SCK8_1L/TIOA12_LITRACEDS
PBS/AN21/SOTS_UTIOB11_VINT11_LITRACEDS
PBA/AN20/SING_LITIOAL1_L/INT10_LITRACEDS
vee

vss

P1D/ANI3/SCK12_O/TIOBS_2/TRACEDS
P1C/ANIZ/SOT12_OTIOAS_2ITRACED2
P1B/ANIUSINI2_OTIOBA_2/INT11_O/TRACEDL
PLA/ANIO/SCK2_0/TIOAS_2/TRACEDO
P19/ANOSISOT2_O/TIOB3 2/INT24_LITRACECLK
P18/ANOB/SINZ_OITIOAS_2/INT10_0
PBI/ANIO/SCS62_LUTIOB10_1
PB2/ANIB/SCS61_LITIOALO_1/INTO9_1
PBUAN17/SCS60_LITIOBS_LINTOB_1
PBO/ANIG/SCKG_LITIOAS_1
P17/AND7/SCK11_0/TIOB2_212IN1_2
PIG/ANDG/SOT11_O/TIOA2_2/BINI 2
PIS/ANDS/SINLL_OITIOB1_2/AIN1_2/INT09_0
PBBISCK9_1/ZIN2_2/TRACED1L
PBAISOTO_1/BIN2 2ITRACED10
PBO/SING_L/AIN2_2/INTOS_2ITRACEDS
PBBIADTG_6/SCS63_L/INTOB_2TRACEDS
PL4/ANO4/SOT6_1

P1S/ANOI/SING_LINT25_1
P12/ANO2/SCK10_OTIOAL_2/ZIN0_2
PLUANDI/SOT10_OTIOR0_2/BIN0_2
PLO/ANDO/SINIO_OITIOAO_2/AINO_2/INTOB_0
AVRH

AVRL

Avss

avee

vee

Note:

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

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

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

Document Number: 002-05032 Rev.*B
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Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

/0
Circuit
Type

Pin State
Type

93

78

62

N10

P77

SCK8_0
(SCL8_0)

TIOB5_0

ZIN1 0

MADO6_0

PF8

SCS70 1

DTTI1IX 1

AINL 1

PF9

SCS71 1

IC10_1

BINL 1

96

79

63

L10

P78

SING6_O

IC10 0

INT21_0

MADO7 0

97

80

64

K10

P79

SOT6 0
(SDA6_0)

IC11 0

MADO8_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

pP7C

DAO

SCS61_0

INTO4_1

101

PFA

SCK7_1
(SCL7_1)

IC11_1

ZIN1 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

Document Number: 002-05032 Rev.*B
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S6E2C1 Series

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 Timer TIOA7_2 202 - - -
7 TIOB7_0 180 148 118 E9
TIOB7_1 Base Timer ch 7 TIOB pin 88 73 - P9
TIOB7_2 201 - - -
TIOA8_0O 2 2 2 B2
TIOA8_1 Base Timer ch 8 TIOA pin 142 116 92 G10
Base Timer TIOA8_2 10 10 - E2
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_O 3 3 3 Cc2
TIOA9_1 Base Timer ch 9 TIOA pin 126 102 - J10
Base Timer TIOA9_2 12 12 - E4
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 Timer TIOA10_2 19 : 3 3
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
TIOA11_1 Base Timer ch 11 TIOA pin 138 112 - G13
Base Timer TIOAILL 2 33 . - -
1 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
Base Timer TIOA12_2 52 42 - L3
12 TIOB12_0 30 21 18 G3
TIOB12_1 Base Timer ch 12 TIOB pin 141 115 - G11
TIOB12_2 53 43 - M2
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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
P00 164 134 110 B13
PO1 165 135 111 Al2
P02 166 136 112 C12
P03 167 137 113 B12
General-purpose I/O 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 1/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 1/O port 2 153 123 99 El1l
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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Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
SINS_0 Multi-function serial interface ch 5 147 121 o7 F13
SIN5_1 Input pin 170 140 - D11
SOT5_0 Multi-function serial interface ch 5
(SDA5_0) | output pin. 146 120 96 F12
This pin operates as SOT5 when
SOT5 1 itis used in a UART/CSIO/LIN
SDA5 1 (operation modes 0 to 3) and as 171 141 - B10
( 1) SDAS5 when it is used in an 1°C
Multi- (operation mode 4).
Function SCK5_0 Multi-function serial interface ch 5
Serial (SCL5 0) | clock I/O pin. 145 119 95 F11
5 This pin operates as SCK5 when
SCK5_1 itis used in a CSIO (operation
(SCL5_1) | mode 2) and as SCL5 when itis 172 142 - c1o
used in an |12C (operation mode 4).
CTS5.0 Multi-function serial interface ch 5 144 118 94 F10
CTS5_1 CTS input pin 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
SIN6_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
SOT6 1 it is used in a UART/CSIO/LIN
SDA6 1 (operation modes 0 to 3) and as 118 98 82 K11
( _1) SDAG6 when it is used in an I°C
(operation mode 4).
SCK6_0 Multi-function serial interface ch 6
Multi- (SCL6_0) | clock /O pin. 98 81 65 M10
Function This pin operates as SCK6 when
Serial SCK6_1 it is used in a CSIO (operation 126 102 110
6 (SCL6_1) mode 2) and as SCL6 when it is )
used in an I12C (operation mode 4).
SCS60_0 Multi-function serial interface ch 6 99 82 66 N11
SCS60_1 chip select 0 input/output pin 127 103 - J9
SCS61_0 Multi-function serial interface ch 6 100 83 67 M11
SCse1 1 chip selectl input/output pin 128 104 i H10
SCS62_0 Multi-function serial interface ch 6 79 64 - K6
SCS62_1 chip select2 input/output pin 129 105 - J14
SCS63_0 Multi-function serial interface ch 6 78 63 - K5
SCS63_1 chip select3 input/output pin 119 R - -
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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.

2. Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temperatures between 5°C
and 30°C.

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

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

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

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

Condition: 125°C/24 h

Static Electricity

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

precautions:

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

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

3. Eliminate static body electricity by the use of rings or bracelets connected to ground through high resistance (on the level of 1
MQ). Wearing of conductive clothing and shoes, and the use of conductive floor mats and other measures to minimize shock
loads is recommended.

4. Ground all fixtures and instruments, or protect with anti-static measures.
5. Avoid the use of Styrofoam or other highly static-prone materials for storage of completed board assemblies.
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S6E2C1 Series

Power-On ) RuUnN
o Risoe\“:,_or INITX Ilr?;a(;/rlrfgl mode Timer mode, Deep Standby RTC Re%g]efrom
S Voltage Input Reset or Sleep RTC mode, or mode or Deep Standby Stand%y
" _ Detection State State mode Stop mode State Stop mode State mode State
5 | Function St State
= ate
3 Group
%)
E Power Power Supply Power Power Supply Power Supply Power
Supply Stable Supply Stable Stable Supply
Unstable Stable Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Exiernal Maintain
interrupt Setting Setting Setting .
- ; X previous
enable disabled | disabled | disabled state GPIO
selected o - L
Maintain | Maintain selected, | Hi-Z/internal
K Resource previous | previous internal input fixed GPIO
otgiglr;an Hi-z/ Hi-z/ state state Hi-Z/internal | input fixed at0 selected
Hi-Z input input input fixed at0
selected enabled | enabled at0
GPIO
selected
Hi-zl e HiZD o HiZ Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
internal internal | internal . . . . .
inout inout inout internal internal internal internal internal
Analog NP np np input fixed | input fixed | inputfixed | inputfixed | input fixed
X . fixed at | fixed at fixed
input Hi-Z o/ o/ at o/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analog analog | analog gnalog apalog gnalog analog analog
input input input input input input input input
L enabled enabled enabled enabled enabled
enabled | enabled | enabled
Resource
other than Maintain | Maintain | Hi-Z/internal se(IBeF::Itce)d Hi-Z/internal
above Setting Setting Setting revious revious input fixed internal’ input fixed GPIO
selected disabled | disabled | disabled P P P . . p selected
state state ato input fixed at0
GPIO
ato
selected
Hi-zl e HiZl o HiZ Hi-Z/ Hi-Z/ Hi-Z/ Hi-z/ Hi-Z/
internal internal | internal . . . . .
inout inout inout internal internal internal internal internal
Analog np P P input fixed | input fixed | inputfixed | inputfixed | input fixed
. . fixed fixed fixed
input Hi-Z at 0/ at 0/ at 0/ at 0/ at 0/
at 0/ at 0/ at 0/
selected analog analog analog analog analog
analog analog | analog . - . - -
) ) - input input input input input
input input input
enabled enabled enabled enabled enabled
enabled | enabled | enabled
M _External Maintain
interrupt .
enable previous
state GPIO
selected L L S
. . . Maintain | Maintain selected, | Hi-Z/internal
Resource | Setting Setting Setting . . : . . GPIO
- . . previous | previous internal input fixed
other than | disabled | disabled | disabled N . fixed 0 selected
above state state I—!|-Z/|nt_ernal input fixe at
selected |npl;tt f(I)XGd ato
GPIO
selected
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12.2 Recommended Operating Conditions

S6E2C1 Series

Parameter Symbol Conditions Min Value Max Unit Remarks
Power supply voltage Vce - 277 5.5 \%
Power supply voltage (VBAT) VAT - 1.65 5.5 \
Analog power supply voltage AVcc - 2.7 5.5 \% AVce = Vee
Analog reference voltage AVRH - 2 AVee v
AVRL - AVss AVss \Y
Operating Junction temperature Ty - -40 + 125 °C
temperature | Ambient temperature Ta - -40 *1 °C

1: The maximum temperature of the ambient temperature (Ta) can guarantee a range that does not exceed the junction
temperature (TJ).
The calculation formula of the ambient temperature (Ta) is:

Ta (Max) = Ty (Max) — Pd (Max) x 6;a

Pd: Power dissipation (W)
0:a: Package thermal resistance (°C/W)
Pd (Max) = Vcc X lcc (Max) + Z (loxVoL) + X ((Vcc-Vor) X (- lon))
loL: L level output current
loH: H level output current
VoL: L level output voltage
VoH: H level output voltage

2: 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.

3: 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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12.3 DC Characteristics
12.3.1 Current Rating

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

Pin . . Value )
Parameter | Symbol Name Conditions Frequency* Unit Remarks
Typ*t | Max*?
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 Vihen Al
100 MHz 61 155 mA :
peripheral clocks
6 80 MHz 50 140 MA | 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
SL? ? | VCC operation 4 MHz 6.4 86.1 mA
e ce *7%8 200 MHz 71 168 | mA
(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 vihen »
100 MHz 38 126 mA :
peripheral clocks
6 80 MHz 31 117 MA | Zre 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=+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 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 12-8 Typical and Maximum Current Consumption in Stop Mode, Timer Mode and RTC Mode

. Value
Parameter | Symbol NFa)llnr:e Conditions Frequency Typ M Unit Remarks
yp ax
*3, *4
0.56 3.01 mA Ta = +25°C
*3, *4
lccH Stop mode - - 27.03 mA Ta = +85°C
*3, *4
- 39.92 | mA | ' 050c
*3, *4
1.40 385 | MA | 1’ "o5ec
Timer mode™ *3, %4
(main oscillation) 4 MHz ) 21.87 | MA | 1= igseC
*3, *4
- 4076 | MA | 17 050
*3, *4
0.95 3.40 mA Ta = +25°C
Timer mode %3 *4
(built'in 4 MHz - 2742 mA TA,: +850C
High-speed CR)
*3, *4
- 4031 | MA | 7 omec
Power lecT *3 %4
supply VCC 0.57 3.02 mA Ta=+25°C
current ) .
Timer mode™® *3, *4
(sub oscillation) 32 kHz ) 21.04 | mA | = igseC
*3, *4
] 3993 | MA | 1= +105°C
*3’ *4
0.58 3.03 mA Ta=+25°C
Timer mode %3 *4
(built-in 100 kHz - 27.05 mA _ o
low-speed CR) Ta=+85°C
*3’ *4
- 39.94 mA Ta = +105°C
*3, *4
0.57 3.02 mA Ta = +25°C
RTC mode™ *3, *4
lecr (sub oscillation) 32 kHz ) 20.04 | mA | '= ig5eC
*3, *4
] 3993 | MA | 1,z +105°C
1:Vec =33V
2:Vecc =55V

3: When all ports are fixed

4: When LVD is off

5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
6: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
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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)
(Mcc = 2.7V to 5.5V, Vss = 0V)

Value
Parameter Symbol ) Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time™ ¢ 100 i i s
(lock up time) Lock H
PLL input clock frequency feLLi 3.8 4 4.2 MHz
PLL multiplication rate - 50 - 95 multiplier
PLL macro oscillation clock frequency feLLO 190 - 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).

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
(Vec = 2.7V to 5.5V, Vss = OV)
Pin - Value )
Parameter Symbol Name Conditions : Unit Remarks
Min Typ
Reset input time tiniTx INITX - 500 - ns
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Synchronous Serial (SPI =0, SCINV = 1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin o Vcc <45V Vec24.5V )

Parameter Symbol Name Conditions Min Max Min Max Unit

Baud rate - - - - 8 - 8 Mbps
Serial clock cycle time tscyc SCKx 4tcyep - Atcycp - ns
SCK?1—SOT delay time tsHowi SS%’%( intermnal shif -30 +30 -20 +20 | ns

clock

SIN—SCK| setup time tivsLi SSCI:E;((' operation 50 - 30 - ns
SCK|—SIN hold time x| e 0 - 0 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep - 10 - 2tcvep - 10 - ns
Serial clock H pulse width tsHsL SCKXx tever + 10 - tever + 10 - ns
SCK1—SOT delay time tsHOVE SS%'% External shif - 50 - 30 ns
SIN->SCK| setup time tivsLE SSC”'\T)’:’ Op‘;'fgt'i‘on 10 - 10 - ns
SCK|—SIN hold time tsuixe SS?I\KD’:' 20 - 20 - ns
SCK fall time tr SCKx - 5 - 5 ns
SCK rise time R SCKx - 5 - 5 ns

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

— tever 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 SCKx_0 and SOTx_1
is not guaranteed.

— When the external load capacitance C. = 30 pF.
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High-Speed Synchronous Serial (SPI = 0, SCINV = 0)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin . Vce < 4.5V Vce 2 4.5V )
Parameter Symbol Name Conditions Unit
Min Max Min Max
Serial clock cycle time tscve SCKx 4tcyep - 4tcycp - ns
SCK|—SOT delay time tsLovi Ssg.(rx -10 +10 -10 +10 ns
X Internal shift
. SCKXx, clock 14
SIN—SCK? setup time tivshi SINX operation o5 - 125 - ns
. SCKX,
SCK1—SIN hold time tsHixi SINX 5 - 5 - ns
Serial clock L pulse width tsLsH SCKx 2tcvep -5 - 2tcvep -5 - ns
Serial clock H pulse width tsHsL SCKx tcyep + 10 - tcyep + 10 - ns
SCK|—SOT delay time tsLovE SS%'% ; 15 - 15 ns
SCKx External shift
SIN—SCK? setup time tivsHE SINx' clock 5 - 5 - ns
operation
. SCKX,

SCK1—SIN hold time tsHIxe SINX 5 - 5 - ns
SCK fall time tr SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns

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

— tcver 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 CL = 30 pF. (For *, when CL = 10 pF)
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tscyc
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12.4.14 Quadrature Position/Revolution Counter Timing

(Vcc =AVcec = 2.7V t0 5.5V, Vss = AVss = 0V, Ta = -40°C to +105°C)

S6E2C1 Series

Value
Parameter Symbol Conditions ) Unit
Min Max
AIN pin H width taHL -
AIN pin L width taLL -
BIN pin H width teHL -
BIN pin L width teLL -
BIN rise time from PC_Mode2 or
AIN pin H level taveu PC_Mode3
AIN fall time from PC_Mode2 or
BIN pin H level tauap PC_Mode3
BIN fall time from PC_Mode2 or
AIN pin L level tapen PC_Mode3
AIN rise time from PC_Mode2 or
BIN pin L level taoA PC_Mode3
AIN ri;e time from ¢ PC_Mode2 or Dteyep® } ns
BIN pin H level BUAU PC_Mode3 cver
BIN fall time from PC_Mode2 or
AIN pin H level tauen PC_Mode3
AIN fall time from PC_Mode2 or
BIN pin L level taDAD PC_Mode3
BIN rise time from PC_Mode2 or
AIN pin L level tasu PC_Mode3
ZIN pin H width tzHL QCR: CGSC =0
ZIN pin L width tzLL QCR: CGSC =0
AIN/BIN rise and fall time
from determined ZIN level lzsee QCR:-CGSC =1
Determined ZIN level from
AIN/BIN rise and fall time tagez QCR:CGSC=1

*: tevep 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

BIN

tausu

tBUAD

tBDAU
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12.4.18 JTAG Timing

S6E2C1 Series

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

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
TMS, TDI setup ti t TCK, Vec245V 15
y setup time JTAGS TMS, TDI Vee <45V - ns
. TCK, Vec=245V
TMS, TDI hold time tiTAGH TMS, TDI Voo <45V 15 - ns
i TCK, Vec 245V - 25
TDO delay time tiTaGD DO Vee <45V . 45 ns
Note:
— When the external load capacitance CL = 30 pF.
| |
| |
TCK U Voujé
Vou™ |
: tHAGS : tI[AGH |
1 o
1 “ Von - Von ™
TMS/TDI | >< v Yo
+ |
1 1 1
| timacn !
-
TDO OH
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12.7 Low-Voltage Detection Characteristics

12.7.1 Low-Voltage Detection Reset

S6E2C1 Series

" Value ]

Parameter Symbol Conditions Min Typ Max Unit Remarks
Detected voltage VDL - 2.46 2.55 2.64 Vv \é\r’gsg voltage
Released voltage VDH - 251 2.60 2.69 \% \r,i\égin voltage

12.7.2 Interrupt of Low-Voltage Detection
P Symbol |  Conditi Value Uni Remark
arameter ymbo onditions Min Typ Max nit emarks
Detected voltage VDL 2.80 2.90 3.00 v | Whenvoltage
_ rops
SVHI = 00111 When voltage
Released voltage VDH 2.90 3.00 3.11 \% rises 9
Detected voltage VDL 2.99 3.10 321 v \é\’he” voltage
_ rops
SVHI = 00100 When voltage
Released voltage VDH 3.09 3.20 3.31 V| fices 9
Detected voltage VDL 3.18 3.30 3.42 \% \éVhen voltage
_ rops
SVHI = 01100 When voltage
Released voltage VDH 3.28 3.40 3.52 \Y, rises 9
Detected voltage VDL 3.67 3.80 3.93 Vv \éVhe“ voltage
_ rops
SVHI = 01111 When voltage
Released voltage VDH 3.76 3.90 4.04 \% rises 9
Detected voltage VDL 3.76 3.90 4.04 v \éVhe“ voltage
_ rops
SVHI = 01110 When voltage
Released voltage VDH 3.86 4.00 4.14 \% fises 9
Detected voltage VDL 4.05 4.20 4.35 Vv \é\’he” voltage
_ rops
SVHI = 01001 When voltage
Released voltage VDH 415 4.30 4.45 \% fises 9
Detected voltage VDL 4.15 4.30 4.45 Vv \é\’he” voltage
_ rops
SVHI = 01000 When voltage
Released voltage VDH 4.25 4.40 455 \% rises 9
Detected voltage VDL 4.25 4.40 4.55 Vv \é\/he” voltage
_ rops
SVHI = 11000 When voltage
Released voltage VDH 4.34 4.50 4.66 V| fieee g
LVD stabilization wait VoW _ - - 6000xtcyce* | Ms

time

*: tcyep indicates the APB2 bus clock cycle time.
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Package Type

Package Code

PFBGA 192

LBE 192

=]

h_II il
B |-

020 C

2X

2,

«| +bdbooooloooocoo
»| 0oo0o0000l0c000000
2| 0000000/0000000
u| coooooolooooooo

'-E v ooooooolooooooo
HFO0000000000000
| -f—;-——oooooog|goooooe—

7[0000000[0000000
000000000000 00
00000000000000

6

5

+| 0000000[0000000
5] 0000000[0000000
2

1

TS

0000000000000 0
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DETAILA

DIMENSIONS
SYMBOL
MIN. | NOM. | MAX.
A — | — | 145
A1 | 025 | 035 | 045
| o | 12.00BSC
12.00 BSC
10.40BSC
[ €] 10.40BSC
MD 14
ME 14
n 192
® | 035 | 045 | 055
eD 0.80BSC
0.80BSC
0.40BSC

|>
OO0

i

/4

SIDE VIEW

NOTES

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONS AND TOLERANCES METHODS PER ASME Y14.5-2009.
THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.

3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.
4."e" REPRESENTS THE SOLDER BALL GRID PITCH.

5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
SIZE MD X ME.

@DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER
IN A PLANE PARALLEL TO DATUM C.

/2\"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
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,
"SD" OR "SE" =0.

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" = eD/2 AND "SE" = eE/2.

@Al CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK.
METALLIZED MARK INDENTATION OR OTHER MEANS.

9."+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
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