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Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size
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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, I12C, LINbus, SD, UART/USART, USB
DMA, LVD, POR, PWM, WDT
120

1.5MB (1.5M x 8)

FLASH

192K x 8

2.7V ~ 5.5V

A/D 24x12b; D/A 2x12b
Internal

-40°C ~ 125°C (TA)
Surface Mount

144-LQFP

144-LQFP (20x20)

https://www.e-xfl.com/product-detail/infineon-technologies/s6e2c59h0agv2000a

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

S6E2C5 Series

vee
PAOIRTO20_OITIOAB_O/AIN2_OINTOO_OIMADATAQD_O
PALIRTO21_0ITIOA9_0/BIN2_OIMADATAO1_O
PA2IRTO22_OTIOAL0_0/ZIN2_OIMADATAO2_0
PAIIRTO23_OTIOALL_ OIMADATAO3 0
PAUIRTO24_OTIOAL2_OIMADATA04_O
PASISINI_O/RTO25_O/TIOAL3_O/INTO1_O/MADATADS 0
PAGISOT1_0IDTTI2X_OIMADATAO6_0
PATISCK1_0/IC20_OIMADATAD7_0
PABISINT_0/IC21_0/INT02_0/MKUP1/MADATAOB_O
PAISOT7_0/IC22_OIMADATADS_0
PAAISCK7_0/IC23_0IMADATALO_O
PAB/SCS70_/RX0_O/FRCK2_O/INT03_O/MADATA11_0
PACISCS71_0/TX0_0/TIOB8_O/AIN3_OIMADATAI2_0
PADISCK3_0/TIOB9_0/BIN3_OIMADATA13_0
PAEIADTG_0/SOT3_0/TIOB10_0/ZIN3_OIMADATA14_0
PAFISIN3_0ITIOB11_OINT16_O/MADATAIS_0
POB/SIN14_O/TIOB12_O/INT17_0/MDQM0_0
POY/SOT14_0/TIOB13_0/INT18_0/MDQM1_0
PONADTG_1/SCK14_O/AIN2_LIMCLKOUT_0
P32/BIN2_LINT19_0/S_DATA1 0
P3YFRCK0_01ZIN2_1/S_DATAO_O
P34/1C03_0/INT00_1/S_CLK_0

vee

vss

P35/IC02_O/INTOL_1/S_CMD_0
P3G/ICO1_O/INT02_1/S_DATA3 0
P37/IC00_0/INT03_1/S_DATA2_0
P33ADTG_2/DTTIOX_0IS_WP_0
P39/SIN2_LIRTO00_O/TIOAO_U/AINS_LINT16_1/S_CD_OIMAD24_0
P3AISOT2_URTOO1 OTIOAL_UBIN3_UINT17_LIMAD23 0

P3B/SCK2_LRTO02_O/TIOA2_L/ZIN3_LIINT18_1/MAD22_OIMNALE_O

P3C/SIN13_0/RTO03_O/TIOA3_1/INT19_1/MAD21_OMNCLE_0
P3DISOT13_O/RTO04_OITIOA4_LMAD20_OIMNWEX_0
P3E/SCK13_0/RTO05_O/TIOAS_1/MAD19_OIMNREX_0

vss

PBL/UHCONX0/SOT4_OIMALE_O/RTCCO_O/SUBOUT_O

(Top View)
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P40ISIN3_U/RTO10_O/TIOAO_O/AINO_O/INT23_O/MCSX7_0

P41/SOT3_LIRTO11_O/TIOAL_O/BINO_OIMCSX6_0

P43ISIN15_0/RTO13_O/TIOAS_O/INTO4_OIMCSX4_0

P7DISCK1_1/RX2_0/DTTIX_0/INTO5_OMKUP2/MCSX1_0

vss
PBIUDPL

PB2IUDM1

usBvcCL

P2OINMIXWKUPO
P21/ADTG_4/SINO_O/INT27_0/ICROUT_O
P22/AN3V/SOTO_0/INT26_0
P23/UHCONX1/AN30ISCKO_O/TIOB13_1
P24/AN29/TIOAL3_1/MAD18_0
P25/ANZB/RX1_O/INT25_OIMAD17_0
P26TX1_0MAD16_0
P27IANZTISINS_OINT24_0IMAD15_0
P2B/ANZ6/SOTS_0MAD14_0
P29/AN25/SCK5_0MAD13 0
P2A/AN24/CTSS_OMAD12_0
PIF/ANISIRTSS_0/TIOBS_LINT27_/MAD11_0
PIE/AN14/TIOAS_L/INT26_1/MAD10_0
PID/AN13/SCK12_0/TIOBS_2TRACED3
PICIAN12/SOT12_0ITIOAS_2ITRACED2
PIB/AN1U/SINI2_O/TIOB4_2/INT11_O/TRACED1
PLA/ANI0/SCK2_0ITIOA4_2ITRACEDO
P19/ANCY/SOT2_0/TIOB3_2/INT24_1ITRACECLK
PIB/ANCBISINZ_O/TIOA3_2/INT10_0
PL7/ANO7ISCK 11_0ITIOB2_21ZIN1_2
PIG/ANOG/SOT11_0ITIOA2_2/BIN1 2
PIS/ANOS/SINIL_O/TIOB1_2/AIN1_2/INT09_0
PLU/ANO4/SOT6_1/TX1 1
PLYANOY/SING_LIRX1_LINT25_1
P12/ANO2/SCK 10_0ITIOAL_2/ZIN0_2
PLUANOV/SOT10_0/TIOB0_2/BINO_2
PLO/ANOO/SIN10_O/TIOAQ_2/AINO_2/INTO8 0

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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LQQ216

S6E2C5 Series

vee
PAGIRTO20_0ITIOAS_/AIN2_OINTOO_OIMADATADO_0
PALRTO21_OITIOAS_OBIN2_OMADATADL O
PAZIRTOZ2_OTIOALD O/2IN2_OIMADATAD2_O
PAYRTO23_OITIOALL OIMADATADS 0
PAURTO24_OITIOAL?_ OIMADATADA 0
PASISINL_OIRTOZ5 _OITIOAL3_0INTOL OIMADATAZS 0
PAGISOT1_ODTTI2X_OMADATADE_O
PATISCK1_O1C20_MADATADY_0
PS0ISCS72_0IRTO00_LTIOAS_/MADATALS 0
P5USCST3_ORTOOL_LITIOBS_2MADATALT_0
PS2RTO02_UITIOAS_2MADATALE 0
PSURTO03_UTIOB_2IMADATALS 0
PABISINT_O1C21_0/INTO2_OMKUPLUMADATADS 0
PASISOT?_O1C22_ MADATADS_0
PANSCK7_01C23_OMADATALD_O
PABISCST0_OIRX0_OIFRCK2_ 0/INTO3_OMADATALL O
PACISCS71_0ITX0_OITIOBE_W/AINS_OMADATAL2 0
PSAISINIS_URTOO4_UTIOAL0_2INTO0_2MADATAZ0_0
PSSISOT15_URTO0S_UTIOB10_2MADATAZL O
PSGISCK15_UDTTIOX_UTIOBO_UMADATAZ2 0
PS71C00_LITIOB1_UMADATAZS_0
PADISCK3_OITIOBS_O/BINS_OMADATAL3 0
PAEIADTG_0SOT3_OTIOB10_07IN3_OIMADATALA O
PAFISING_OITIOB11_0INT16_OMADATALS_0
PSISINLI_LICO1_UTIOB2_LINTO2_2MADATAZS_0
PSOISOT11_11C02_LITIOB3_UMADATARS_0
PSASCK11_L/IC03_UTIOB4_UMADATAZS 0
PSBIFRCKO_ITIOBS_UMADATAZT_0
POBISIN14_OTIOB12_OANT17_OMDQMO_0
POYISOT14_OTIOB13_OANT18_OMDQM1_0
PONADTG_I/SCK14_DIAIN2_UMCLKOUT_O
PSCITIOALL2MADATAZS_ORTCCO_LISUBOUT_L
P30IRX0_UTIOALS_2INTO3_2MDQM2_012SDI0_0
P3UTX0_LITIOB13_2MDQM3_012SCK0_0
P32BINZ_LINT19_0/S DATALO
P3UFRCKO_0/ZINZ_US_DATA_0
P341C03_OINTO0_US_CLK_0

vee

vss

P3SIC02_INTOL_US_CMD_0
P3BICOL_OINTOZ_U/S_DATA3.0
P37ICO0_OINTO3_UIS_DATAZ_0
P3BADTG_2IDTTIOX_0IS_WP_0

P3OISINZ_LIRTOO0_0TIOAD_LAING_LIINT16_US_CD_OMAD24_0
PAASOT2_LRTO0_OTIOAL_UBING_LINTI7_UMADZ3_0
P3BISCK2_IIRTO02_OTIOA?_LIZING_UINT18_IIMAD22_ OMNALE_0
PSCISINIS_ORTO03_OTIOA3_UINT19_LMAD21_ OMNCLE_O

P3DISOTI_ORTOD4_OTION_UMAD20_OMNWEX_O
P3E/SCK13_ORTOUS_OITIOAS_UMADIS_OMNREX_0

PSDISINIO_LTIOB11_2INTO1_2MADATAZS_DIZSMCLKO_0

PSE/SOT10_LITIOAIZ_2/MADATAS0_0125D00_0
PSFISCK10_U/TIOB12_2MADATAS]_02SWS0_0
vss

[o[<[:]

[e]<]¢

[efe[e[o[o[o[e ][ [o[o[:]

vss

PBIUDPO

PeouDMO

useveco

PEOISING_OINTIL_OWKUPS

PBUUHCONXISOTA_OMALE_OIRTCCO_OISUBOUT_O
PBISCKA_OMWEX_0

PEYADTG_WRTSA_0INT30_OMOEX 0

INT29_1

PBA(CTSA_OIRTOZS
PBSIRTO24_LINT28_1

PBISINII_LRTO23_LITIOALS 2INT15 2

PE7ISOTI3_LRTO22_1TIOB15_2

PBYISCK13_URTOZ1_LITIOA14 2

PBBISINIA_LIC20_UTIOBT_2INT14_2

PECISOT14_1IC21_UTIOAG 2

(Top View)

PEDISCK14_LIC22_LITIOBS 2

PDCTS4_LFRCK2_1

PCFRTSA_UINT12.0

PBEIADTG_SISCK4_1IC23_LINT29_0
POUINTILL

PDOINTS0_L

PCDISOTA_UINT14.0

pec

PCBNT28.0

vss
vee

PCAMIOALS 0
PCOTIOB15 0

PC7INTI3 GCROUT_L

PCSTIOB14 0

PCATIONT 0

PC1TIOBE 0

 20_cs2.0

POTTX0_2INT3 2K

Q_cs1.0

POGIRX0_2INT1Z_ 21

POHICTSS_1/Q_S

scK_o

100.0

Q.1

PO2ISOTS_1INT14_1/Q_101.0

PIUSCKS_LINTIS_LX

102.0

POUSING_LINT13_ 11

) 11Q_i02.
103.0

POOINT1Z_1

Q103 ¢

Po4TDOISWO

POUTMSISWDIO

Poarol

POUTCKISWCLK

POOTRSTX
vee

25
2

22

a1

210

g

208
207

7

205

204

201

20
109
108
105
104

102

101

190

g

188

57

186

184

178

176
175

)

172
171

170

169

6
67

166

165

164

153

LQFP - 216
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100
100

102

108
104
105
106
107

108

l

vee

INT23_OMCSX7_0

PAVISING_URTO10_0TIOAQ_OIAING.

PA4USOT3_URTO11_OITIOA1_DBINO_OMCSX6_0

PASISCK15_OIRTO15_OTIOAS_GMCSX2_0

PAAISINIZ_UAINO_LINTO4 2

PABISOTIZ 1BINO_L

PACISCK12_1ZINO_1

PADISCST2_LRX2_2INTOS 2

PAEISCST3_1TX2_2

PDISCKI_URX2_ODTTIIX_ONTOS_OWKUPZMCSX1_0

N
PaTXIA

PAIVWAKEUP

PABNREGCTL
PRSCS63_ OIRX2_UFRCKI_LITIOALS_UINT22_1

PTEIADTG_7/TX2_FRCK1_OMCSX0_0

PFUSCSE2_0X2_UTIOB15_UINT23_1

PTUSOTI_UMAD0O 0

PTOIADTG_B/SINI_INTOS_OMRDY_0

INTO7_OMADO1_0

P72ISING_OTIOB,

P74ISCKS_OTIOB2_OMADO3 0

P7ISOTO_OITIOB1_OMADO2.0

PE2RTOL0_UITIOAS_UMRASX 0

PFARTOL2_UTIOAT_LINTOS_UMSDWEX_0

PFSRTOL3_UTIOB7_UINTO7_UMCSX8_0

INT20_IMSDCKE_O

PFGRTO14_UTIOALL

PFIIRTO15_UTIOB14_UINT21_UMSDCLK_0

P7SISING OTIOB3_DIAINI_OINT20_ OMADO4 0

P7TISCKE_OTIOBS 0/ZIN1_OMADDS_0

P76ISOTE_OTIOB4_O/BINI_OMADOS._O0

PBISCST0_UDTTILX_UAINL_ 1

PFOISCS71_1C10_UBINL_1

P79ISOTS,_0IC11_OMADOS_0

P7BISING 0IC10_0INT21_OMADOT_O0

PTAISCKE_0C12_ OMADGS_O

PICIDANSCSB1_0INTOS 1

PEAISCK7_1IC11_ZIN1_1

PFBISOT7_UICI2_1NTO7_2

PEOMDL

PRCISINT_1/C13_1

PE2XO

PEIXL

vss

vss
PEIUDPL

PB2UDML

ussveer

P2ONMIXWKUPO
P2UADTG_4/SINO_OINT27_OICROUT_O
P22IANUSOTO_OINT26_0
P23UHCONXUAN3UISCKO_OTIOB13 1
P24IANZOITIOALS_IMADIS 0
P2SIANZBIRX1_OINT25_OMAD1T_0
P26ITX1_OMAD16 0
PBFISINO_UZIN_2INT11_2TRACEDIS
PBE/SOTO_UBING_2/TRACEDLA
PBDISCKO_LIRX1_2/AIN_2INT10_2TTRACED13
PBCITX1_2TRACED12
P2TIANZTISING_OINT24_OMADIS_0
P2BANSISOTS_OMAD14_0
P2UIANZSISCKS_OMAD13_0
P2AANZAICTSS_OMAD12 0
PIFIANISRTSS_OTIOBE_UINT27_UMAD11.0
PLEANLAITIONS_LINT26_IMAD10_0
PB7IAN2ITIOB 12_UTRACEDT
PBEIAN22ISCKE_LITIOALZ_ITRACEDS
PBSIANZUSOTS_UTIOB11_LINTLI_LTRACEDS
PBAANZISING_UTIOALL_UINT10_LTRACEDS
vee

vss

PIDIANISISCK12_OTIOBS _2TRACEDS
PICIANIZISOT12_OITIOAS_2ITRACED2
PIB/ANIUSINI2_OTIOB4_2INT11_ OTRACEDL
PLAANI0ISCK2_OTIOM 2ITRACEDD
PISIANOSISOT2_ OITIOB3_2/INT24_UTRACECLK
PLBIANOBISINZ_OTIOAS 2INT10.0
PBYANISISCSE2 LTIOB10_1
PB2ANIBISCSE1_LTIOAO_LINTOS_1
PBUANITISCS60_LITIOBS_LINTOS_1
PBOANIBISCKS_ITIOAS_1
PL7IANOTISCK11_0TIOB2_22N1_2
PIGIANOBISOT11_OTIOAZ_2IBINI 2
PISIANOSISINI1_OITIOB1_2/AIN1_2INT05_0
PBBISCKS_L/ZINZ_2TRACED1L
PBAISOTS_UBINZ_2TRACEDI0
PBOISING_UIAIN_2INT09_2ITRACEDS
PBBIADTG_6ISCS63_L/INTO8_2TRACEDS
PLAANO4ISOTE_ITX1_1
PLIANOXSING_URXI_UINT25_1
PL2IANOZISCK10_OTIOAL_212IN0_2
PLUANOUSOT10_OTIOBO_2/BIND_2
PLO/ANOOISINIO_OITIOAD_2/AIND_2INTO8_0

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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S6E2C5 Series

Pin No
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 Ji
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 - - -

Document Number: 002-04984 Rev.*B
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Type Circuit Remarks
C
@o Do Digital input
- Open drain output
N-ch } Digital output + CMOS level hysteresis input
E
P-ch }F P-ch }f Digital output - CMOS level output
+ CMOS level hysteresis input
+ Pull-up resistor control
*® d - Standby mode control
+ Pull-up resistor:
N-ch }f Digital output approximately 50 kQ
R * lon=-4 mA, lo.=4 mA
+ When this pin is used as an I°C
pin, the digital output P-ch
Pull-up resistor control transistor is always off.
% Digital input
Standby mode control
F

P-ch I }f Digital output

N-ch }f Digital output

Pull-up resistor control

ED;

Standby mode control

Digital input

- rj

Analog input

Input control

+ CMOS level output

+ CMOS level hysteresis input

+ Input control

+ Analog input

+ Pull-up resistor control

- Standby mode control

+ Pull-up resistor:
approximately 50 kQ

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

- When this pin is used as an I1°C
pin, the digital output P-ch
transistor is always off.

Document Number: 002-04984 Rev.*B
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Type Circuit

Remarks

P-ch F P-ch F Digital output

N-ch }f Digital output

Pull-up resistor
control

7 Digital input

Standby mode
control

+ CMOS level output

+ CMOS level hysteresis input

+ Pull-up resistor control

+ Standby mode control

+ Pull-up resistor:
approximately 50 kQ

* lon=-12 mA, lo.= 12 mA

+ When this pin is used as an 1°C
pin, the digital output P-ch
transistor is always off.

‘ GPIO Digital output

\u@i GPIO Digital input/output direction

| s GPIO Digital input
GPIO Digital input circuit control

!

UDP output

UDP/Pxx

[

»—Diﬂ UDP input
Differential }—Diﬂ Differential input
L

UDM/Pxx USBJ/GPIO select

D z }—Diﬁ UDM input
L

UDM output

USB Full-speed/Low-speed control
>—‘ >

o)
i

USB Digital input/output direction
GPIO Digital output

‘J GPIO Digital input/output direction
[ Diﬂ GPIO Digital input
GPIO Digital input circuit control

:
8

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

When the USB 1/O is selected:
+ Full-speed, low-speed control

When the GPIO is selected:
+ CMOS level output
+ CMOS level hysteresis input
+ Standby mode control
* lop=-20.5mA, lo.=18.5 mA
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Using an External Clock
When using an external clock as an input of the main clock, set X0/X1 to the external clock input, and input the clock to X0.

X1(PE3) can be used as a general-purpose /O port. Similarly, when using an external clock as an input of the sub clock, set
X0A/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
XO(X0A)

Set as external clock
input

Can be used as —| X1(PE3), X1A (P47)

general-purpose

I/O ports. —

Handling When Using Multi-Function Serial Pin as I>°C Pin
If the application uses the multi-function serial pin as an 12C 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.

C
Device ]—

VSS

GND

Mode Pins (MDO)
Connect the MD pin (MDO) directly to VCC or VSS pins. Design the printed circuit board such that the pull-up/down resistance

stays low, the distance between the mode pins and VCC pins or VSS pins is as short as possible, and the connection impedance
is low when the pins are pulled up/down such as for switching the pin level and rewriting the flash memory data. This is important

to prevent the device from erroneously switching to test mode as a result of noise.
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*8: 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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Calculation Method of Power Dissipation (Pd)

The power dissipation is shown in the following formula.
Pd =Vce % lec + Z (loL x Vou) + Z ((Vee-Von) x (-lon))
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 = lcc (INT) + Zlec (10)

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

Zlcc (10): Sum of current (I/O switching current) drawn by the output pin

For lcc (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 X fsw
Cit: Pin internal load capacitance
Cext: External load capacitance of output pin

fsw: Pin switching frequency

Parameter Symbol Conditions Capacitance Value
4 mAtype 1.93 pF
Pin internal load
capacitance Cint 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
_ Ty=+125°C 79.2 mA
Maximum Ieakage lcc (leak_max) T3 = +105°C 39.4 mA
current at operating
Ty =+85°C 26.5 mA
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Table 12-5 Typical and Maximum Current Consumption in Sleep Operation (PLL), when PCLKO = PCLK1 = PCLK2 = HCLK/2

Value
Parameter | Symbol Pin Name Conditions Frequency** 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 |73
100 MHz 47 134 | mA | Whenall
80 MHz 33 124 mA gtreerlgrrlleral clocks
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 vce operation™ 4 MHz 5.8 852 | 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 When all
100 MHz 24 108 mA \
80 MHz 20 103 mA gcrsélg?feral clocks
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: 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)
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. . Value .
Parameter Symbol Pin Name Conditions _ . Unit | Remarks
Min Typ Max
Vec24.5Y,
lo. =4 mA
4 mA type Vss - 0.4 \
Vec <45V,
loL =2 mA
Vec 245V,
lo. =8 mA
8mAt \ - 4 \%
ype Vec <45V, ss 0
lo. =4 mA
Vcc 245V,
10 mA type {‘/DL :<1£ ;”\/j Vss - 0.4 v
L level output v lcc_ CA
voltage ot oL=8m
Vcc 245V,
12 mAt lo- = 12 mA v 0.4 v
mAbype Vec <45V, s ; '
lo. =8 mA
>
The pin UI?)ILB\:/CICS_SAfr.nSAV’
doubled as > Vss - 0.4 \ *1
USB 1/O USBVcc <4.5V,
lo. =10.5 mA
Vcc 245V,
The pin \}OL Zirgg At GPIO
doubled as CC_ - Vss - 0.4 \Y,
12C Fm+ lo. =3 mA
Vec 4.5V, At 12C
loL = 20 mA Fm+
Input leak
current e ) i -5 i *+5 WA
Pull-up _ Vee 245V 25 50 100
resistor Reu Pull-up pin kQ
value Vece <45V 30 80 200
Other than
VCC,
USBVCCO,
Input USBVCC1,
capacitance Ci VBAT, VSS, i i 5 15 pF
AVCC,
AVSS,
AVRH

*1: USBVcc0 and USBVcc1 are described as USBVcc.
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Separate Bus Access Synchronous SRAM Mode
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Parameter Symbol Pin Name Condition _ Value Unit Remark
S Min Max S
. MCLK,
Address delay time tav MAD[24: 0] - 1 9 ns
tesu - 1 9 ns
MCSX delay time My&# 0]
tcsH ' - 1 9 ns
trREL - 1 9 ns
MOEX delay time ll\\/l/lgl_Ef(
trREH - 1 9 ns
Data set up MCLK,
SMCLK T time tos MAD%}'A[Sl: - 19 - ns
MCLK
MCLK T — o
Data hold time toH MAD%}'A[Bl. - 0 - ns
tweL - 1 9 ns
MWEX delay time MCLK,
twen MWEX - 1 9 ns
MDQM[L: O] tooum MCLK, - 1 9 ns
delay time toouH MDQMI3: 0] - 1 9 ns
MCLK
MCLK T — o
Data output time tops MADAO}'A[Bl. - MCLK+1 MCLK+18 ns
MCLK
MCLK T — A
Data hold time top MAD%}A[SL - 1 18 ns
Note:
— When the external load capacitance C.= 30 pF
teveLe
MCLK_I_I!_I_I_I!_I_I_I_I_I_I
tesL tesH
MCSX][7: 0] | | \ / _\_
: tav, tav
MAD[24: 0] i Address [ X Address X X
tReL {REH
MOEX |
: toomL tbomH tbomL toomH
MDQMI[3: 0] |
' tWEL tWEH
MWEX ! |
tos toH
<«—>l< >l |€top
RD J\ Invalid ) WD |
MADATA[31: 0] | | |
; tops
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NAND Flash Mode

S6E2C5 Series

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

Value
Parameter Symbol Pin Name Conditions . Unit | Remarks
Min Max
MNREX
Min pulse width tNREW MNREX - MCLKxn-3 - ns
Data set up MNREX,
—MNREX T time tbs - NRE MADATA[31: 0] - 20 - ns
MNREX T — ¢ MNREX, 0
Data hold time DH-NRE | \IADATA[31: 0] ) - ns
MNALE T — MNALE,
MNWEX delay 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 tCLEH - NWEL MNWEX - MCLKxm-9 MCLKxm+9 ns
MNWEX 1 — MNCLE
MNCLE delay time tNWEH - CLEL MNWEX - 0 MCLKxm+9 | ns
m”’\:v;ﬁ;(e width tNwEw 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 | \IADATA[31: 0] - 0 MCLKxm+9 | ns
Note:
— When the external load capacitance CL= 30 pF (m=0to 15, n =1 to 16)
NAND Flash Read
! tCYCLE !
Vou ! Von !
MCLK 7 RN
L furew N
MNREX S Vou_~
— VoL ;
. tosnre . tD"."IE
MADATA[31: 0] Vi _; T Vi
. R : :
Vi % ead a1
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When Using Synchronous Serial Chip Select (SCINV =0, CSLVL = 1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

o Vcc <45V Vcc24.5V )
Parameter Symbol Conditions Unit
Min Max Min Max
SCS|—SCK| setup time tcssi ) (*1)-50 (*1)+0 (*1)-50 *1)+0 ns
- Internal shift
SCK1—SCS1 hold time teshi clock (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
: operation (*3)-50 (*3)+50 (*3)-50 (*3)+50
SCS deselect time tesol +5tcvep +5tcyep +5tcvep +5tcvep ns
SCS|—SCK| setup time tcsse 3tcyep+30 - 3tcvep+30 - ns
SCK1—SCS1 hold time tcsHe External shift 0 - 0 - ns
SCS deselect time tcspe clock 3tcyep+30 - 3tcvep+30 - ns
SCS | —SOT delay time tose operation - 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 bhit 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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High-Speed Synchronous Serial (SPI =0, SCINV =1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin N Vcc <45V Vcc245V .
Parameter Symbol Name Conditions Min Max Min Max Unit
Serial clock cycle time tscyc SCKx 4tcyep - 4tcyep - ns
. SCKx
SCK1—SOT delay time tsHow ! -10 +10 -10 +10 ns
SOTx Internal shift
) SCKX, clock 14
SIN—-SCK| setup time tivsLi SINX operation 125 - 125 - ns
. SCKX,
SCK|—SIN hold time tsLixi SINX 5 - 5 - ns
Serial clock L pulse width tsLsH SCKx 2tcvep -5 - 2tcyep -5 - ns
Serial clock H pulse width tsHsL SCKx tcvep + 10 - tcvep + 10 - ns
SCK1—SOT delay time tsHove SSCOI-?)((’ - 15 - 15 ns
SCKx External shift
SIN—SCK| setup time tivsLe SINx’ clock 5 - 5 - ns
operation
. SCKX,
SCK|}—SIN hold time tsLIxe SINX 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.

— tcvcp 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)
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12.8 Low-Voltage Detection Characteristics

12.8.1 Low-Voltage Detection Reset

S6E2C5 Series

. Value ;

Parameter Symbol Conditions Min Typ Max Unit Remarks
Detected voltage VDL - 2.46 2.55 2.64 v \é\r’gsg voltage
Released voltage VDH - 2.51 2.60 2.69 \% \r,i\égin voltage

12.8.2 Interrupt of Low-Voltage Detection
- Value ;
Parameter Symbol Conditions Min Typ Max Unit Remarks
Detected voltage VDL 2.80 2.90 3.00 \% \éVhen voltage
_ rops
SVHI = 00111 When voltage
Released voltage VDH 2.90 3.00 3.11 \% rises 9
Detected voltage VDL 2.99 3.10 3.21 Vv \éVhe” voltage
_ rops
SVHI = 00100 When voltage
Released voltage VDH 3.09 3.20 3.31 Vo fises 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 Vo see 9
Detected voltage VDL 3.67 3.80 3.93 v \éVhe” voltage
_ rops
SVHI = 01111 When voltage
Released voltage VDH 3.76 3.90 4.04 \% fises 9
Detected voltage VDL 3.76 3.90 4.04 Vv \é\’he” voltage
_ rops
SVHI = 01110 When voltage
Released voltage VDH 3.86 4.00 4.14 \% fises 9
Detected voltage VDL 4.05 4.20 435 v | yhen voliage
_ rops
SVHI = 01001 When voltage
Released voltage VDH 4.15 4.30 4.45 \% rises 9
Detected voltage VDL 4.15 4.30 4.45 v \é\’he” voltage
_ rops
SVHI = 01000 When voltage
Released voltage VDH 4.25 4.40 4.55 Vo fises g
Detected voltage VDL 4.25 4.40 4.55 Vv \éVhe” voltage
_ rops
SVHI = 11000 When voltage
Released voltage VDH 4.34 4.50 4.66 Vo fises g
LVD stabilization wait 6000xtcycp
time fLvow - - - % us

*: tcvep indicates the APB2 bus clock cycle time.
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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
(Vec = 2.7V to 5.5V, Vss = 0V)

Value
Parameter Symbol Unit Remarks
Typ Max*
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
|
- ]
|
tienT
Interrupt factor
clear by CPU
CPU
. Start
Operation a

*: External interrupt is set to detecting fall edge.
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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
(Vec = 2.7V to 5.5V, Vss = 0V)

bol Value . .
Parameter Symbo Typ Max* Unit Remarks
Sleep mode 155 266 ys
High-speed CR Timer mode
Main Timer mode 155 266 us
PLL Timer mode
Low-speed CR Timer mode 315 567 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
. |
| | |
; > ! !
C i
Internal RST RST Active | Release
| |
| | |
| e e — |
| : trReNT :
! |
|
|
|
|
CPU
Operation Start
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Package Type

Package Code

LQFP 176 LQP 176
I @A
132 Dl M 89
EINE
[A
A B
A
A
176 O 45
1 - D 44 x
AJo1o]c]a-s]p] BOTTOM VIEW
8 [ EOEEECIEC
TOP VIEW

[II—>

SIDE VIEW
SYMBOL DIMENSIONS

MIN. |NOM. | MAX.
A — | — | 170
Al 005 | — [ 015
b 017 | 0.22 | 0.27
009 | — [ 0.20

D 26.00 BSC

D1 24.00 BSC

e 0.50 BSC

E 26.00 BSC

E1l 24.00 BSC
L 045 | 0.60 | 0.75
L1 0.30 | 0.50 | 0.70
6 0" | — 8°

T

Cc

6 L | A

SEATING “

A PLANE oo Al—‘ b
e 7y

—L SECTION A-A’

DETAILA

NOTES

1. ALL DIMENSIONS ARE IN MILLIMETERS.

ADATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

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

/A\TO BE DETERMINED AT SEATING PLANE C.
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

ADETA\LS 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 S) 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 FOOT.

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

A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-15150 **

PACKAGE OUTLINE, 176 LEAD LQFP
24.0X24.0X1.7 MM LQP176 REV**
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Document History

Document Title: S6E2C5 Series 32-bit ARM® Cortex®-M4F, FM4 Microcontroller
Document Number: 002-04984

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

Company name and layout design change.
*A 5126421 HITK 02/08/2016 |Added the note of TAP pin.
Updated Package Code and Dimensions (LQFP-144, LQFP-176, LQFP-216).

Updated 12.4.8 Power-On Reset Timing. Changed parameter from “Power Supply
rise time(tyccr)[ms]” to “Power ramp rate(dV/dt)[mV/us]” and add some comments.
(Page 117)

Modified CSIO timing typo (12.4.12 CSIO(SPI) Timing) Deleted “SPI=1, MS=0" in the
titles and added MS=0,1 in the schematic (Page 138-145, 154-161)

Modified RTC description(Features, Real-Time Clock (RTC) )
Deleted “second , or day of the week” in the Interrupt function.(Page.3)
Modifications related to the VBAT in the following chapter.

“7. Handling Devices” Notes on Power-on (Page. 78) “11. Pin Status in Each CPU
State” List of VBAT Domain Pin Status (Page. 94) “12.3.1 Current Rating” Table12-9.
Typical and Maximum Current Consumption in Deep Standby STOP Mode, Deep
Standby RTC Mode and VBAT (Page. 109)

Change the name from “USB Function” to “USB Device” (Page 1, 8, 60)

Updated “14. Package dimensions “(Page 195-198)"

Deleted MPNs below from “13. Ordering Information” (Page 194)

*B 5634625 YSKA 02/20/2017 | S6E2C58HOAGV20000, S6E2C59HO0AGV20000, S6E2C5AHOAGV20000,
S6E2C58J0AGV20000, S6E2C59J0AGV20000, S6E2C5AJ0AGV20000,
S6E2C58J0AGB10000, S6E2C59J0AGB10000, S6E2C5AJ0AGB10000,

S6E2C58L0AGL20000, S6E2C59L0AGL20000, SGBE2C5ALOAGL20000

Added MPNs below to “13. Ordering Information” (Page 194)
S6E2C58HOAGV2000A, S6E2C59HOAGV2000A, S6E2C5AHOAGV2000A,
S6E2C58J0AGV2000A, S6E2C59J0AGV2000A, S6E2C5AJ0AGV2000A,
S6E2C58J0AGB1000A, S6E2C59J0AGB1000A, S6E2C5AJ0AGB1000A,
S6E2C58LOAGL2000A, S6E2C59L0AGL2000A, S6E2C5AL0AGL2000A

Deleted Baud rate spec for High-Speed Synchronous Serial in “12.4.12 CSIO(SPI)
Timing”’(Page 146-152)

Modified the expression of the “Built-in CR” and add Note in the “1. Product
Lineup”(Page 9)

Modified typo(SCLKx_0 -> SCKx_0)(Page 130, 132, 134, 136)

Added Maximum Access size in “Features”(Page 1)

Updated IO circuit (type A) (Page 64)
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