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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

CANbus, CSIO, EBI/EMI, Ethernet, I2C, LINbus, SD, SPI, UART/USART, USB
DMA, I2S, LVD, POR, PWM, WDT
190

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

216-LQFP

216-LQFP (24x24)

https://www.e-xfl.com/product-detail/infineon-technologies/s6e2cc9l0agl2000a

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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External interrupts

32 pins (Max)+ NMI x 1

I/O 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) 2ch

P High-speed 4 MHz
Built-in CR Low-speed 100 kHz
Debug function SWJ-DP/ETM/HTM
Unique ID Yes

Crypto Assist Function

- [ Yes!

- [ Yes? | - | Yes?

*1: Crypto Assist Function is built in following products.
S6E2CC8HHA, S6E2CC9HHA, S6E2CCAHHA, S6E2CC8JHA, S6E2CC9JHA, S6E2CCAJHA,
S6E2CC8LHA, S6E2CCIOLHA, S6E2CCALHA

Notes:

— All signals of the peripheral function in each product cannot be allocated by limiting the pins of package.
It is necessary to use the port relocate function of the I/O port according to your function use.

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

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

5
2
s £
o o y
s 2 q o g
14 ! E J d
g g B 3 <
-1 § o~ £ g .
W Eo omg3 Sa988 88 M oo 9.
27 o8 2858 Ded oR gg¥ 5 o2 gz
$i Bt fee, . BE8F4 EEE g %8 58
£3,25 533322 Egs8 g8 910 x0983 0 am 948092200
SryoRgyiiioaNovEesod 3 8388228388 g87<a228%
Pl g8 g ° 23ga 8RR o 2 e A g QNI BRI g
BeciezceeccBUCRROREEE v swflduuuugy PPO%EEES.8 3
g2EBESESSSAS3 0888528 8 m‘m‘gﬁau‘g‘g‘g‘g‘m§é§%’=§§=;§ g
ccgdbsdianggiyriey Jrgd JEfdiEirnegESSydepddnE g
BEQs8 8pbeE cr a2zl sE8c858888 e g ftEdtgd 58
93388350788 885603586888 3080805000 ;8¢8383583853;8¢8¢
$FB3FE 228 EB23BBRROFdbpo00eE020p00800088¢z 8838
vee [1 2] vss
PAORTOZ0_0TION AN OmToD anADATAR.0 | 2 o1 psouoet
PAURTOZ1_0mI0RS oIz OMADATASL 0 | 3 00| pravow
PARTOZ2_OTIONID_0aN? OMADATAGE_0 | ¢ 50| usevec:
PASRTOZ3 mIOALL OMADATACS 0 | 5 50| Pzommcuro
A 57 ovkoT s oz acRouT 0
PASSINI_GRTO2S OTIOASS NTOY OMADATAGS 0 | 7 56| zzsusoT0_0mT2s 0
PAGSOTL ODTTIX aMAOATAS 0 | @ 55| P2SUHCONKUANSOSCO.0TI0B 5.1
PATSCK101C20. OMADATAST0 | 9 50| PauszsiORss_mADIa 0
Po0SCS72. 0RTON_TIoRs 2MADATAIS 0 | 10 55| sz omTs oA 0
Pe1SCST3 ORTO0 ATI0BS 2MAOATAIT0 | 11 2] posmaa amadis o
PeaRTON wTIoRs 2MADATAID 0 | 12 51| persio vz T 2RACEDIS
Pe3RTO0S imioBs_2MAOATAI0 | 13 50 peEsOTO BN 2RACEDLA
PANSINT GG GINTCR VK UPUIADATACS 0 | 14 5| PBOISCKo_URXL 2N 2INTIO 2TRAGEDIS
PRoSOTI olC22. OMADATAS.0 | 15 0| pecmi raceDiz
e 7| pomaansis T2 owAD15 0
PABISCST0_0RX0.OFRCK2_GINTO3 OMADATALL 0 | 17 6| Poumassors amadi 0
PACISCST1_0TX0_TIOB8_ OANS OMADATALZ 0 | 1 15| posmasiscks amaDis 0
PSUSINIS_URTOD! TIOAID 2INTO0 2MADATAZ0.0 | 19 1| poamizicTss amadi2 0
PeRSOTIS URTO0S UTIOB 10 2MAOATA2L 0 | 20 15| PiFANISRTSS TIOR8 UINT27_MADLL O
PSESCK1S_UDTTIOX_1I080 UMADATA22.0 | 21 12| PiemvATIORs 1NT2s 1nAD10.0
petncon OB UMADATAZS 0 | 2 i1 e7sTIOB 2 UTRACEDT
PADISCKS_OTIOBS_OBINS QMADATALS 0 | 2 10| esiSCKs ITIONL 1TRACEDS
PAEIAOTG 0ISOTS OTIOB 0,03 ONAOATALA 0 | 28 39| PBSINRUSOTS_UTIOB LI UNTIL UTRACEDS
PAFISING_OTIOB 11, ONTs OMADATALS 0 | 25 55| PB4ANUSING_TIOALL_UINTI0 UTRACEDS
PeSINIL_UICOL UTIOB2 UNTe2 2MAOATA24 0 | 28 7] vee
PeSOTIL UICE2 1TI0B3_MADATAZS 0 | 27 LOFP - 218 6] vss
PASCKI1_UICOS_UTI0B4_NAOATAZS 0 | 28 Q. 55| PioMNIISCK12 0TIOBS 2TRACEDS
PeB/FRCIo_uTIoBS_MAOATAZ1 0 | 29 54| PicmzsoT2 0mions 2TRACED?
PORSIN OTIOB12_OINTI7_ONOQMO.0 | 30 55| PieNIUSINZ OTIOB4 2INTIL OTRACEDL
PORSOTIA 0TIOB13 OMTs_aMoQM1_0 | 5t 52| PiamiscKz oTioM 2TRACEDO
PONADTS_1SCK14_ QN2 INCLKOUT o0 | 32 51| PramosSoT2 TIOR3 2INT24_ITRACECLK
PSCTIOLE_ZMADATA28, ORTCCO. 1SUBOUT 1 | 39 50| Pramossiz TIoNs 2iNTi0.0
PORXO_UTIONIS_2INTG3_2IDQM2 01250100 | 31 20| PovIoSOSSR ATI0B10_1
PaITYO 110813 2MDQWS arzscKo 0 | 55 25| PRNIBSCSS ATIoAO UNTOS_1
e 127 aumTISCS%0 ATioBS_UNTOR 1
PaYFRCKo_0NG 15 DATA0.0 | 57 26| PRoiNISSOKs 1mI0R_1
Pot1cas. 0To0_us LK 0 | 25| prraenscxt_omosz 2z 2
vee [ 21| Pisaossori1_mIOR2 28N 2
s [ 125 | rsiosisIviT_OTIOB1 2N 2INTOR_0
Pastcoz_onTor_us_own.o | a1 22| pesIscRo vaz aRAGEDE
Pasrcor_miToz s oATAS 0 | @ 21| onsoTs NG 2TRACEDI
Parncon_miTos s AR 0 | & 20| PmosiNs ANz NTon 2RAGEDS
PaADTG 20T 05 WP | 4t 119| PasDTS. sCSER NToR 2TRACEDS
PAOSING_URTO00_0TIORD_UANG_UINTIG _C_omD24.0 | 45 115 | Pramonsors a1
PANSOT? ARTO0I OTIONS_VBINS UNT7 1MA0Z5.0 | 7| PrsaossG 1RxL Tz 1
PABISCK2_IIRTON? OITIOR? /NS UNTIS AhADZ2 OMNALE 0 | 47 35| PrzmazscKi0 0mioAL 2N, 2
PACISINIS.ORTO03 0TIOS_UINTIS. UNAD21 OMNCLE 0 | 8 35| Puuaausorio amIoR0 2602
PADISOTIS ORTODA OTIOA UMAD20.OMNVEX 0 | 5 20| PioANcasIiG 0TIOR 2AN0 217060
PAEISCKES ORTORS 0TIORS 1MADI9 ONNREX 0 | 50 5] A
PSDISINIO ATIOB 11 ZINTOL ZMADATA. OI2SMLKO 0 | 51 2] A
PAEISOTI0_UTIOAL2 2MADATASD 0125000 0 | 52 ]| avss
PeFISCK0_ITIOB12 ZMADATASL 012500 | 55 0] Ace
s [=
mﬁmmﬂassgsw@z%ss:&|zﬁﬁﬁ:rz EE] gg@;@g&asa;gﬁa§3§|§§§§|§|§‘§§
R T
229329088332 3NeSE LR 5 999929 °999%9+¢5%29°5429¢°4 IMNEEREY
Sredsodd " 283 dERRib iy eddg sy ggss 8 o 252
R R R geeegrfzsiogifpaeeEiontgy a8 8¢eEpEz=01¢
8888838 2852588 §F§ Pszzfziss:iizlggsegziszzszzRzzg ¢
S:z:::z RS £255832:23:2:8:228332:222385°5355¢
15353573 grdghad ﬁgﬂ‘m‘s‘\\\é\>\>‘§‘gzg‘\‘ﬁgcwaww‘ 28 o
deggzs HEEEEE f8if8ceggepgorangzgEerggycasgssd
EiEs¢ Serifss 8f:gcE8cbgfpga8E 8888057
5538558 yegggast S5 0F8555525z233020h3¢823 ¢z
ERE R z ] gy Ergeegd i A28 888053 2345
20258338 2 2 Eg g8 §ps88:8yzzceggogeagg2s
SESEE R H g £ 5% E225L323883E552858<z88¢8E
a‘ﬁ‘ﬁws‘gg i g o ‘ﬁ‘g ‘asgﬂ‘gs‘gg;‘ﬁwm‘ﬁ“%’ua 3
gdddaq ERS JBE gEEpISJEEEEEL 2
g22cEd E2 E2s 2 Sgcacge £
EEEES 55 §3E 8 ESEBESEL £
EE N B ok £ EEseRgb
cEgadid g @ Egisces
ghis g g ETEEZ
Jidé b] ¢ 4
g g

Note:

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

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

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

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

Pin Number 110 .
Pin Name Circuit Pin State

LQQ216 | LQP176 LQS144 LBE192 Type Type
1 1 1 C1 VCC - -
PAO

RTO20_0

(PPG20_0)

2 2 2 B2 TIOA8 0 G K
AIN2_0
INT00_0

MADATA00_0

PAL
RTO21 0
(PPG20 0)
TIOA9 0

BIN2 0

MADATAOL 0

PA2
RTO22 0
(PPG22_0)
TIOAL0 0

ZIN2_0

MADATA02_O

PA3
RTO23 0

5 5 5 D5 (PPG22_0) G

TIOAIL 0

MADATAO3_0

PA4
RTO24 0

6 6 6 D2 (PPG24_0) G

TIOAL2 0

MADATAO4_0

PA5

SINL 0
RTO25 0
7 7 7 D1 (PPG24_0) G K
TIOA13 0
INTOL 0
MADATAO5 0
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\J

—
—

—

———

—

——

——
—

CYPRESS

p=1
a—
F—
a—
4

Embedded in Tomorrow

S6E2CC Series

Pin Number

LQQ216

LQP176

LQS144

LBE192

Pin Name

/0
Circuit
Type

Pin State
Type

48

38

33

K3

P3C

SIN13 0

RTO03_0
(PPG02_0)

TIOA3 1

INT19 1

MAD21 0

MNCLE_0

39

34

K4

P3D

SOT13_0
(SDA13_0)

RTO04 0
(PPG04_0)

TIOA4 1

MAD20_0

MNWEX_0

50

40

35

L1

P3E

SCK13_0
(SCL13_0)

RTO05_0
(PPG04_0)

TIOAS5 1

MAD19 0

MNREX_0

51

41

L2

PSD

SIN10_1

TIOB11 2

INTO1_2

MADATA29 0

I2SMCLKO_0

52

42

L3

PSE

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 O

AINO_O

INT23_0

MCSX7 0
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S6E2CC Series

Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
TIOA7_0 181 149 119 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 Cc2
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 - J14
TIOB10_2 20 - - -
TIOA11_O 5 5 5 D5
TIOA1l1 1 Base Timer ch 11 @ TIOA pin 138 112 - G13
Base TIOALL 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
Base TIOA12_2 52 42 - L3
Timer
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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S6E2CC Series

Pin Number
Module Pin Name Function LQQ LQP LQS LBE
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 I/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 - - -
P4E 69 - - -
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S6E2CC Series

Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
SIN5_0 Multi-function serial interface ch 5 147 121 97 F13
SIN5_1 Input pin 170 140 - D11
SOT5_0 Multi-function serial interface ch 5
(SDA5_0) | output pin 146 | 120 | 96 | Fi12
This pin operates as SOT5 when it
SOT5 1 is used in a UART/CSIO/LIN
DAS 1 (operation modes 0 to 3) and as 171 141 - B10
(SDAS_1) SDAS5 when it is used in an 12C
operation mode 4).
(operation mode 4)
Multi- SCK5_0 Multi-function serial interface ch 5
Function (SCL5 0) | clock I/O pin 145 | 119 | 95 | Fll
Serial This pin operates as SCK5 when it
5 is
SCK5_1 used in a CSIO (operation mode 2)
(SCL5_1) and as SCL5 when it is used in an 172 142 i c1o
B 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 it
SOT6 1 is used in a UART/CSIO/LIN
SDAG 1 (operation modes 0 to 3) and as 118 98 82 K11
( 1) SDAG6 when it is used in an 12C
(operation mode 4).
SCK6_0 Multi-function serial interface ch 6
Multi- (SCL6_0) | clock /O pin 9% | & | 65 | M0
Function This pin operates as SCK6 when it
Serial SCK6_1 is used in a CSIO (operation mode 126 102 310
6 (SCL6_1) 2) and as SCL6 when it is used in i
an I2C (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 M1l
SCSs61_1 chip selectl input/output pin 128 104 - 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 - - -
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S6E2CC Series

Pin Number
Module Pin Name Function LQQ LQP LQS LBE
216 176 144 192
DTTI2X O Input signal controlling waveform 8 8 8 D3
— generator outputs RTO20 to RTO25
DTTI2X 1 | of o 202 - - -
Multi-Function Timer 1.
FRCK2_0 16-bit free-run timer ch 2 external 17 16 13 F3
FRCK2_1 | clockinput pin 197 | 165 | 135 | C6
IC20_0 9 9 9 D4
IC20_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 0O Waveform generator output pin of
(PPG20_0) Multi-Function Timer 2. 2 2 2 B2
— This pin operates as PPG20 when it
RTO20_1 is 203 ) i i
Multi- (PPG20_1) | used in PPG2 output modes.
Function RTO21_0 Waveform generator output pin of
Timer 2 (PPG20_0) Multi-Function Timer 2. 3 3 3 C2
— This pin operates as PPG20 when it
RTO21_1 is 204 ) i i
(PPG20_1) | used in PPG2 output modes.
RTO22_0 Waveform generator output pin of
(PPG22_0) Multi-Function Timer 2. 4 4 4 c3
— This pin operates as PPG22 when it
RTO22_1 is 205 ) i i
(PPG22_1) | used in PPG2 output modes.
RTO23_0 Waveform generator output pin of
(PPG22_0) Multi-Function Timer 2. S 5 S D5
= This pin operates as PPG22 when it
RTO23_1 is 206 ) i i
(PPG22_1) | used in PPG2 output modes.
RTO24 0 Waveform generator output pin of
(PPG24_0) Multi-Function Timer 2. 6 6 6 b2
RT024_1 This pin operates as PPG24 when it
- is 207 | 167 - E6
(PPG24_1) | usedin PPG2 output modes.
RTO25_0 Waveform generator output pin of 7 7 7 D1
(PPG24_0) Multi-Function Timer 2.
RTO25 1 This pin operates as PPG24 when it
— is 208 | 168 - B5
(PPG24_1) used in PPG2 output modes.
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I/O Circuit Type

S6E2CC Series

Circuit

Remarks

Type
A

X1

P-ch }7

P-ch I }— Digital output
N-ch }— Digital output

% Digital input

7 Clock input

i

X0

P-ch }7

T

7 Digital input

-ch Digital output

N-ch }7 Digital output

Pull-up resistor control

Standby mode control

Standby mode control

Standby mode control

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

When the main oscillation

is selected:

+ Oscillation feedback resistor:
approximately 1 MQ

- Standby mode control

When the GPIO is selected:

+ CMOS level output.

+ CMOS level hysteresis input
+ Pull-up resistor control

- Standby mode control

+ Pull-up resistor:
approximately 50 kQ

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

Pull-up resistor control

Pull-up resistor

Digital input

o>

+ CMOS level hysteresis input
+ Pull-up resistor:
approximately 50 kQ
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Type Circuit Remarks
I
+ CMOS level output
+ CMOS level hysteresis input
N + 5V tolerant
P-ch P-ch Digital output + Pull-up resistor control
+ Standby mode control
° + Pull-up resistor:
approximately 50 kQ
L . IOH='4 mA, |o|_=4mA
N-ch Digital output Available to control of PZR
R registers (pseudo-open drain
control)
For PZR registers, refer to GPIO
L—— Pull-up resistor in the FM4 Family Peripheral
control Manual Main Part (002-04856).
% Digital input
L Standby mode control
J
/\/\/\/ % Dc Mode input CMOS level hysteresis input
K
P-ch }» }f Digital output
+ CMOS level output
o + TTL level hysteresis input
+ Pull-up resistor control
- + Standby mode control
) Digital output
N-ch }f - Pull-up resistor:
R approximately 50 kQ
. IOH= -4 mA, |o|_= 4 mA
Pull-up resistor control
7 Digital input
Standby mode control
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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.

,_
2
o
>
C

©

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

Fail-Safe Design

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

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

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

6.2 Precautions for Package Mounting

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

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

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

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to contact
deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads be
verified before mounting.

Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are more easily deformed
or bent. The use of packages with higher pin counts and narrower pin pitch results in increased susceptibility to open connections
caused by deformed pins, or shorting due to solder bridges.

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

Lead-Free Packaging

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

M Analog input is enabled
Indicates that the analog input is enabled.

HTrace output
Indicates that the trace function can be used.

B GPIO selected
In Deep standby mode, pins switch to the general-purpose 1/O port.

M Setting prohibition
Prohibition of a setting by specification limitation
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12.4 AC Characteristics

12.4.1 Main Clock Input Characteristics
(Vcc =AVee = 2.7V 10 5.5V, Vss = AVss = OV, Ta = -40°C to +105°C)

i Value
Parameter Symbo Pin Conditions - Unit Remarks
' Name Min Max
Vcc24.5V 4 48 MHz When crystal oscillator is
Vcc <45V 4 20 connected
Input frequency fen
Vcc24.5V 4 48 .
MHz | When using external clock
Vcc <45V 4 20
Input clock | t X0 Vec245 V 2083 250 When using external clock
nput clock cycle ns
P Y e X1 Vec<as5V | 50 250 g
Input clock pulse width - Pwhftevi, 45 55 % | When using external clock
PwL/tcyLH
Input clock rise time and ter, - - 5 ns | When using external clock
fall time tcr
fec - - - 200 MHz | Base clock (HCLK/FCLK)
Internal operating clock ™ fcro - - - 100 MHz | APBObus clock *2
frequency fepa - - - 200 | MHz | APBlbus clock 2
fepe - - - 100 MHz | APB2bus clock "2
tevee - - 5 - ns Base clock (HCLK/FCLK)
Internql operating clock " tevepo - - 10 - ns APBObus clock "2
cycle time — - - 5 - ns | APB1bus clock ™2
tcyep2 - - 10 - ns APB2bus clock 2

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

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

teyn
08 xVee on_s x Voo / ----- 0.8 x Vcc
0 / K 0.2 x Vee D (BRI EREEEE 0.2 xVce
X Pwn e PwL
tcr tcr
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tscye
\ Vou £
SCK
< Vou Vo
tsLovi
SOT Von
VoL
tvsmt | tshix
avs VinK
SIN
x Vi Vil A
MS bit=0
. tsLsH o fsHsL _
SCK ViH 7 ViH
| Vi Vi YV
7
tr «— (R
tsLove
SoT Von
VoL
tvsie | tshixe
SIN Vi ViH Vi A
X Vi Vi 4
MS bit=1
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High-Speed Synchronous Serial (SPI =0, SCINV =0)
(Veec = 2.7V 10 5.5V, Vss = 0V)

Pin " Vcec < 4.5V Vcc 2 4.5V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Serial clock cycle time tscve SCKx Atcyep - Atcyep - ns
. SCKx
SCK|—SOT delay time tsLovi ' -10 +10 -10 +10 ns
t Y SOTx Internal shift
. SCKXx, clock 14
SIN—SCK1 setup time tivsHi SINX operation e - 125 - ns
. SCKX,
SCK1—SIN hold time tsHixi SINX 5 - 5 - ns
Serial clock L pulse width tsLsH SCKx 2tcvep -5 - 2tcycp -5 - ns
Serial clock H pulse width tsHsL SCKXx tevep + 10 - tevep + 10 - ns
SCK|—SOT delay time torove | oKX - 15 - 15 ns
SOTx .
SCKx External shift
SIN—SCK?* setup time tivsHe SINx, clock 5 - 5 - ns
SCKx operation
SCK1—SIN hold time tsHixe SINX 5 - 5 - 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.

— 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 C. = 30 pF. (For *, when CL = 10 pF)

Document Number: 002-04980 Rev.*B Page 145 of 205



\J

== CYPRESS

Embedded in Tomorrow

S6E2CC Series

12.4.13 External Input Timing

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

- . Value ;
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
A/D converter trigger
ADTGX input
- 1 -
FRCKx 2tever ns Free-run timer input clock
ICxx Input capture
Input pulse DTTIxX - 2tevep™t - ns | Waveform generator
- tiNH, tine
width 5 + 100
INTOO to INT31, i tever ) NS | External interrupt,
NMIX . NMI
500 - ns
WKUPXx - 500" - ns Deep standby wake up

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

Block Diagram in this data sheet.

*2: When in Stop mode, in Timer mode

*3: When in Deep Standby RTC mode, in Deep Standby Stop mode

tINH

tINL
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Fast mode Plus (Fm+)

S6E2CC Series

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

+ *
Parameter Symbol Conditions Fa’\jj[ mode Plus (Fm+)"6 Unit Remarks
in Max

SCL clock frequency fscL 0 1000 kHz
(Repeated) START condition
hold time tHDSTA 0.26 - V&
SDA | — SCL |
SCL clock L width tLow 0.5 - us
SCL clock H width tHIGH 0.26 - V]
SCL clock frequency tsusta 0.26 - V]
(Repeated) START condition CL =30 pF,
hold time tHDDAT R = (Vp/loL)? 0 0.45"2.3 us
SDA | —» SCL |
Data setup time
SDA | 1 — SCL 1 tsupaT 50 - ns
Stop condition setup time
SCL 1 — SDA1 tsusTo 0.26 - us
Bus free time between
"Stop condition" and tsur 0.5 - us
"START condition"

60 MHz < 6 toyep™ ns

CYCP -

Noise filter tsp tovep <80 MHz *5

80 MHz < 8 tevep™ ) ns

tcycp <100 MHz cvep

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

*2: The maximum tipor 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 2 250 ns.”
*4: tcyce is the APB bus clock cycle time. For more information about the APB bus number to which the I12C is connected,
see 8.Block Diagram in this data sheet.

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

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

*6: When using fast mode plus (Fm+), set the I/O pin to the mode corresponding to I12C Fm+ in the EPFR register.
See Chapter 12: /O Port in FM4 Family Peripheral Manual Main Part (002-04856) for the details.

R

tHpsTA

tsupar

2

tsusto

teur
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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 5.5V, Vss = 0V, CL = 25 pF)

Parameter Symbol Pin Name Conditions MinvalueMax Unit
Reference clock cycle time™ tREFCYC E_RXCK_REFCK 20 ns (typical) - - ns
Reference clock o
High-pulse-width duty cycle tREFCYCH E_RXCK_REFCK tREFCYCH/tREFCYC 35 65 %
Reference clock 0
Low-pulse-width duty cycle trREFCYCL E_RXCK_REFCK trercycL/tREFCYC 35 65 %

. E_TX03, E_TX02,
Transmitied data = REFCKT | tawmx | E_TX0L, E_TX00 : . 12 ns
elay time — g ’
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 LV[HS \ LVIHS
VILS ( /
tREFCYCH tREFCYCL:
E_TX03
E_TX02 >§LV0H
E_TXO1
E_TX00
E_TXEN i 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, CL = 25 pF)

- L Value ;
Parameter Symbol Pin Name Conditions Min Max Unit
Reference clock .
cycle time* trRercyc E_RXCK_REFCK 20 ns (typical) - - ns
Reference clock 0
High-pulse-width duty cycle tREFCYCH E_RXCK_REFCK trReFcYcH/tREFCYC 35 65 %
Reference clock o
Low-pulse-width duty cycle trREFCYCL E_RXCK_REFCK trercycL/tREFCYC 35 65 %
. E_RX03, E_RX02,
ggfue"’t?rﬂgata REFCK T tvirxs | E_RX01, E_RXO00, - 4 - ns
P E_RXDV
. E_RXO03, E_RX02,
Egl%elt\i/rﬁg data REFCK 1 tRMIIRXH E_RXO01, E_RXO00, - 2 - ns
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 \ / /v,
/ Vins Vn_s\( / 1HS
<————tREFCYCH————>¢———tREFCYCL——>
E_RX03
E_RX02 >§LVIHS Vins
E_RX01
E SﬁOD?/ K Vis Vis

K—tRMIIRXS—>¢-tRMIIRXH
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