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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"

Obsolete

ARM® Cortex®-M4F

32-Bit Single-Core

160MHz

CANbus, CSIO, EBI/EMI, I2C, LINbus, SPI, UART/USART, USB
DMA, I2S, LVD, POR, PWM, WDT
98

384KB (384K x 8)

FLASH

36K x 8

2.7V ~ 3.6V

A/D 24x12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

120-LQFP

120-LQFP (16x16)

https://www.e-xfl.com/product-detail/infineon-technologies/s6e2d55g0agv20000
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Embedded in Tomorrow

GDC Unit

H Controller for external graphics display

W Accelerator for 2D block image transfer (blit) operations
BEmbedded SRAM video memory

B High-Speed Quad SPI (Serial Peripheral Interface for
external memory extensions)

B SDRAM interface for external memory extensions

B HBI (Hyper Bus Interface) interface for external memory
extensions

B Maximum core system clock frequency : 160 MHz

Clock and Reset

B Clocks
Five clock sources (two external oscillators, two internal CR
oscillator, and Main PLL) that are dynamically selectable.

O Main clock: 4 MHz to 20 MHz
O Sub Clock : 32.768 kHz

O High-speed internal CR Clock: 4 MHz

O Low-speed internal CR Clock: 100 kHz

O Main PLL Clock

HResets
O Reset requests from INITX pin
O Power on reset
O Software reset
O Watchdog timers reset
O Low voltage detector reset
O Clock supervisor reset

Clock Super Visor (CSV)

Clocks generated by internal CR oscillators are used to
supervise abnormality of the external clocks.

B External OSC clock failure (clock stop) is detected, reset is
asserted.

B External OSC frequency anomaly is detected, interrupt or
reset is asserted.
Low-Voltage Detector (LVD)

This Series include 2-stage monitoring of voltage on the VCC
pins. When the voltage falls below the voltage has been set,
Low-Voltage Detector generates an interrupt or reset.

HLVD1: error reporting via interrupt

M VD2: auto-reset operation

Document Number: 002-03982 Rev.*C

S6E2D5 Series

Low-Power Consumption Mode

Six low-power consumption modes are supported.
HSleep

ETimer

ERTC

HStop

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

H Deep standby Stop (selectable from with/without RAM
retention)

Peripheral Clock Gating

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

VBAT

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

ERTC

W32 kHz oscillation circuit

B Power-on circuit

M Back up register : 32 bytes

M Port circuit

Debug

B Serial Wire Debug Port (SWJ-DP)

B Embedded Trace Macrocells (ETM) provide comprehensive
debug and trace facilities.

Unique ID

Unique value of the device (41-bit) is set.

Power Supply
HETwo Power Supplies
O Power supply:
VCC= 2.7 Vto 3.6 V (when USB or GDC unit is not used)

=3.0Vto 3.6 V (when USB or GDC unit is used)
O Power supply for VBAT:

VBAT=1.65Vt0 3.6V
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3. Pin Assignment

LQM120 / LEM120

S6E2D5 Series

vee | 1

P3CISCS70_0/TIOAT_1/INTOS_1/BINO_ 1/12SD00_O/RTO01_0/MADO9_0
P3DISIN7_O/TIOA2_1/INTOB_1/ZINO_1/12SWS0_O/RTO02_0/MADO8_0

P3E/SOT7_0/TIOA3_1/INTO7_1/128DI0_O/RTO03_0/MADO7_0

P3FISCK7_OITIOA4_1/128CK0_O/RTO04_0/MADOS_0
P7CITIOAS_1/RTO05_ OMWEX 0 | 7

P7BIADTG_2/MOEX_0/GE_HBCSX1

P33/SING_O/INT00_1

P34/SOT6_O/FRCKO_0 | 10
P35/SCK6_0/IC03.0 [ 11
P36/SCS60_0/INTOT_11C02.0 | 12
vee

vss
P37/RX2_1/INT02_1/GE_HBRESETX/ICO1_0 | 15
P38/TX2_1/INTO3_1/GE_HBINTX/IC00_0
P39/ADTG_0/GE_HBRSTOX/DTTIOX 0
P3AIGE_HBWPX

P7A/GE_HBRWDS
P70/GE_SPCKIGE_HBCK
P71/GE_SPDQUIGE_HBCSX0
P72/INT00_0/GE_SPDQ3/GE_HBDQO
P73/INTO1_0/GE_SPCSX0/GE_HBDQ1
P74/INT02_0/GE_SPDQ1/GE_HBDQ2
P75/INT03_0/GE_SPDQ2/GE_HBDQ3
P76/INT04_0/GE_HBDQ4
P77/INT05_0/GE_HBDQS
P78/INT06_0/GE_HBDQS
P79/INTO7_0/GE_HBDQ7

vee

P3B/TIOAO_1/INT04_1/AINO_1/12SMCLKO_O/RTO00_0IMAD10.0 | 2

vss

PB1/UDPO

PBO/UDMO

vee

PBO/SING_0/INT15_1/WKUP3/MALE_0

PB1/UHCONXO/SOT4_0/TX2_O/RTCCO_0/SUBOUT_0/MDAMO_0

P62ISCK4_0/RX2_0/INT14_1/MDQM1_0

(TOP VIEW)

P67/SOT3_1/PNL_PD4/MSDCKE 0

PBI/ADTG_3/RTS4_O/PNL_PDO
PB6/SIN3_1/INT13_1/PNL_PD3

PB4/CTS4_0/PNL_PD1

PB5IPNL_PD2
POA/SINS_1/TIOA7_1/INT12_1/PNL_PD10/MAD13_0

PBBISCK3_1/PNL_PDS/MSDCLK_0
POE/WKUP2/PNL_PDBIMCSX8_0
PODIPNL_PD7/MSDWEX_0
POCISCKS_1/PNL_PDBIMAD11_0
POB/SOTS_1/TIOB7_1/PNL_PDY/MAD12_0
P09ISCK2_1/PNL_PD11/MAD14_0
POBISOT2_1/PNL_PD12/MAD15_0
PO7/SIN2_1/INT11_1/PNL_PD13/MAD16_0
POBITX2_2/PNL_PD14/MAD17_0
POS/RX2_2/INT10_1/PNL_PD1§/MAD18_0

vss

PO4/TDOISWO

PO3ITMS/SWDIO

PO2TDIMAD24_0

POVTCKISWCLK

POOITRSTX

vee

120

119

18

17

16

115

114

13

112
[
[0 |
(o0 |
[ros |

107
106
105

104
103
oz |
101
(o0 |

%
%
o7

%

9

o4

93

92

120pin Package

32

2

34

35

36

37

39
40
4

a2
3

44
45
4

47
oe
[ |
50
= |
= |
B
= |

55
56

58

59

vss

P20INMIX/WKUPO

P21/12SMCLK1_0/MAD05_0

P22/SINO_0/INTOB_0/128DO1_0/CROUT_O/MADO4_0

P23/SOTO_0/TIOAS_1/12SWS1_0/MAD03_0

P24/SCKO_0/TIOB6_1/12SDI1_0/MAD02_0

P25/12SCK1_0/MADO1_0

vss
vee
INITX
PABIX0A
P4TIX1A
VBATVCC

P48IVREGCTL

PSOWKUP1/MCSX0_0

P52TIOB1_1/PNL_DCLK

P27/ADTG_1/CROUT_1/MRDY_0

P26/RTCCO_1/SUBOUT_1/MAD00_O
P51/TIOBO_1/PNL_TSIG4/PNL_PWE
P53/TIOB2_1/PNL_TSIG2/PNL_DEN
P54/TIOB3_1/PNL_TSIGH/PNL_LE
P55TIOB4_1/PNL_TSIGO/PNL_LH_SYNC
P56TIOBS_1/PNL_TSIG1/PNL_FV_SYNC

P49IVWAKEUP

PEOIMD1

PE2/X0

PE3IX1

vss

vss
P97/AN23/PNL_PD16/MCASX 0

P9E/AN22IPNL_TSIGS/PNL_PD17/MRASX 0
POS/AN21/SCK1_1/PNL_TSIGE/PNL_PD18/MAD12_0
P94/AN20/SOT1_1/TRACEDI/PNL_TSIG7/PNL_PD19/MAD20_0
POIAN19/SIN1_1/TRACED2/INTO9_1/PNL_TSIGB/PNL_PD20/MNREX_0/MAD21_0
P92IAN18/SCKO_1/TRACED1/PNL_TSIGS/PNL_PD21/MNWEX_0IMAD22_0
P91/AN17/SOTO_1/TRACEDO/PNL_TSIG10/PNL_PD22/MNCLE_OIMAD23_0
POO/AN16/SINO_ 1/ TRACECLK/INTOB_1/PNL_TSIG11/PNL_PD23/MNALE_O/MCLKOUT_0
PAF/AN15/SCK6_1/TIOB7_O/IMADATA15_0
PAE/AN14/SOT6_1/TIOA7_0/RTO05_1/MADATA14_0
PADIAN13/SING_1/TIOB6_O/INT15_O/RTO04_1/MADATA13_0
P1CIAN12/SCS60_1/TIOAS_O0/INT14_0/RTO03_1/MADATA12_0
P1BIAN11/SCKS_0TIOBS_0/ZINO_2/RTO02_1/MADATA11_0
P1AJAN10/SOTS_O/TIOAS_O/BINO_2/RTO01_1/MADATA10_0
P19/ANO9ISINS_0/TIOB4_O/INT13_O/AINO_2/RTO00_1/MADATA9_0
P18/ANOBISCK3_0/TIOAS_0/IC03_1/MADATA0_0
P17/ANO7/SOT3_0/TIOB3_0/IC02_1/MADATAO7_0
P1G/ANOGISING_O/TIOA3_O/INT12_0/ICO1_1/MADATA06_0
P15/ANOS/SCK2_0/TIOB2_0/INT11_0/IC00_1/MADATA05_0
P14/ANO4/SOT2_0/TIOA2_0/DTTIOX_1/MADATAO4_0
P13/ANO3/SINZ_0/TIOB1_O/INT10_0/FRCKO_1/MADATAO3 0
P12/ANO2ISCK1_0TIOA1_0/ZINO_O/MADATA02_0
P11/ANO1/SOT1_0/TIOBO_0/BINO_O/MADATAO1_0
P1O/ANOO/SIN1_O/TIOAO_O/INT09_O/AINO_O/MADATAO_0

AVRH

AVRL

Avss

Avee

vee

Note:

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

Document Number: 002-03982 Rev.*C

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.
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LQM120 (S6E2D55GJA)

(TOP VIEW)
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P3BITIOAD {INTO4_ANO_1/2SMGLKO_OIRTO00_OMAD10.0 | 2 )
P3C/SCS70_0/TIOA1_1/INT05_1/BINO_1/2SDO0_0/RTO01_0/MAD09_0 3 88
P3DISIN7_O/TIOA2_1/INT06_1/ZINO_1/2SWS0_0/RTO02_0/MAD08_0 4 87
PIEISOT?_0ITIORS_1INTO? 1125010 ORTO03_OMADO? 0 | 5 w
P3F/SCK7_0/TIOA4_1/12SCK0_0/RTO04_0/MADO6_0 85
P7CITIOA5_1/RTO05_0/MWEX_0 7 84
P7B/ADTG_2/MOEX_0 8 83
P omTo01 | o )
P34/SOT6_0/FRCKO_0 10 81
PasiSCK6.01C03.0 | 11 w0
Pa6ISCS00_ONTOT 1102 0 | 12 7
vee 13 8
vss [ 7
P37/RX2_1/INT02_1/IC01_0 15 H 76
i pin Package :
P39/ADTG_0/DTTIOX_O 17 74
N 7
wey [ 7
(N.C) 20 il
(N.C) 21 70
vee [z )
owort [ w
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(N.C) 25 66
ey | 2 65
P77/INT05_0 27 64
P78/INT06_0 28 63
pramrero | 2 o
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vss

P97/ANZ3/PNL_PD16/MCASX_0
P9G/AN22/PNL_TSIGS/PNL_PD17/MRASX 0
PIS/AN21/SCK1_1/PNL_TSIGG/PNL_PD18/MAD19_0
P94/AN20/SOT1_1/TRACED3/PNL_TSIG7/PNL_PD19/MAD20_0
POIAN19/SINT_1/TRACED2/INT09_ 1/PNL_TSIG8/PNL_PD20/MNREX_0/MAD21_0
P92/AN18ISCKO_1/TRACED1/PNL_TSIGS/PNL_PD21/MNWEX_0/MAD22_0
P91/AN17/SOTO_1/TRACEDO/PNL_TSIG10/PNL_PD22IMNCLE_0/MAD23_0
P9O/AN16/SINO_1/TRACECLK/INT08_1/PNL_TSIG11/PNL_PD23/MNALE_0/MCLKOUT_0
PAF/AN15/SCK6_1/TIOB7_O/MADATA15_0
P1E/AN14/SOT6_1/TIOA7_O/RTO05_1/MADATA14_0
P1DIANI3/SING_1/TIOBS_O/INT15_0/RTO04_1/MADATA13_0
P1CIAN12ISCS60_1/TIOAS_O/INT14_0/RTO03_1/MADATA12_0
P1BIAN11/SCK5_0/TIOBS_0/ZIN0_2/RTO02_1/MADATA11_0
P1A/AN10/SOT5_0/TIOAS_0/BINO_2/RTOO1_1/MADATA10_0
P19/ANO9/SING_0/TIOB4_0/INT13_O/AINO_2/RTO00_1/MADATAQ9_0
P18/ANOBISCK3_0/TIOA4_0/IC03_1/MADATA08_0
P17/ANO7/SOT3_0/TIOB3_0/IC02_1/MADATA07_0
P16/ANOB/SIN3_0/TIOA3_O/INT12_0/ICO1_1/MADATAO6_0
P1S/ANOS/SCK2_0/TIOB2_0/INT11_0/IC00_1/MADATA05_0
P14/ANO4/SOT2_0/TIOA2_0/DTTIOX_1/MADATA04_0
P13/ANO3/SIN2_0/TIOB1_0/INT10_0/FRCKO_1/MADATA03_0
P12/ANO2/SCK1_O/TIOAT_0/ZINO_O/MADATA02_0
P11/ANO1/SOT1_0/TIOBO_0/BINO_O/MADATAO1_0
P10/ANOO/SIN1_O/TIOAQ_0/INTO3_O/AINO_O/MADATAQ0_0

AVRH

AVRL

AVSS

Avee

vee

Note:

For more information, please refer to the 7. Handling Devices.

(N.C.): Do not connect anything.

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

Document Number: 002-03982 Rev.*C

*1: The DNUO / 1 (23 pin / 24 pin), please pull up and short-circuit on the board.

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.
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S6E2D5 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D55GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

113

PC7

GE_SDBAO

K

114

PC8

GE_SDA11

115

PC9

GE_SDA10

116

78

78

F12

PiC

AN12

SCS60_1

TIOA6_0

INT14_0

RTO03_1
(PPG02_1)

MADATA12_0

117

79

79

F13

P1D

AN13

SIN6_1

TIOB6_0

INT15_0

RTO04 1
(PPG04_1)

MADATA13_0

118

80

80

E10

P1E

AN14

SOT6_1
(SDA6_1)

TIOA7_0

RTO05_1
(PPGO4_1)

MADATA14_0

119

81

81

Ell

P1F

AN15

SCK6_1
(SCL6_1)

TIOB7_0

MADATA15_0

Document Number: 002-03982 Rev.*C
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S6E2D5 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D55GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

Al, A5, Al0,
A13, D5, D6,
D7, D8, E5,
E6, E7, E8,
E9, F5, F6,
F9, G4, G5,
G9, H4, H5,
H9, J4, J5,
J6, J7, J8,
J9, J10, K4,
K6, K10, L6,
M6, M7, M10,
N1, N6, N8,
N10, N13

VSS

Document Number: 002-03982 Rev.*C
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S6E2D5 Series

Pin No
o ]
2 e |22 o
Module Pin Name Function Y E& 7o~ £
o LO |Lx< o
S 197 |98 | ®
[ L
I2SMCLKO_0 | I2S ch.0 external clock pin 6 2 2 C3
12SD0O0_0 I°S ch.0 serial transition data output pin 7 3 3 Cc2
1°S 0 I2SWS0_0 I°S ch.0 frame synchronization signal pin 8 4 4 D3
I12SDI0_O I2S ch.0 serial received data input pin 9 5 5 D2
I2SCKO0_0 12S ch.0 bit clock pin 10 6 6 D1
[2SMCLK1_0 | I?S ch.1 external clock pin 51 33 33 M3
12SDO1_0 I2S ch.1 serial transition data output pin 52 34 34 L4
°S 1 I2SWS1 0 I°S ch.1 frame synchronization signal pin 53 35 35 M4
I12SDI1_0 I°S ch.1 serial received data input pin 54 36 36 K5
12SCK1_0 12S ch.1 bit clock pin 55 37 37 L5
GE_SPCK SPI clock output pin 34 20 - J1
GE_SPDQO 35 21 - K1
_GDC GE_SPDQL , , 38 24 - 32
High-Speed SPI data input / output pin
Quad SPI GE_SPDQ?2 39 25 - J3
GE_SPDQ3 36 22 - H2
GE_SPCSX0 SPI chip select output pin 37 23 - H3
GE_HBCK HBI clock output pin 34 20 - J1
GE_HBDQO 36 22 - H2
GE_HBDQ1 37 23 - H3
GE_HBDQ2 38 24 - J2
GE_HBDQs3 HBI data input / output pin 39 25 - J3
GE_HBDQ4 40 26 - K2
GE_HBDQ5 41 27 - K3
GDC GE_HBDQ6 42 28 - L2
HyperBus I/F GE_HBDQ7 43 29 - L3
GE_HBCSXO0 . . 35 21 - K1
HBI chip select output pin
GE_HBCSX1 12 8 - E4
GE_HBRWDS | HBI RWDS input / output pin 33 19 - G2
GE_HBRESETX | HBI hardware reset output pin 25 15 - F3
GE_HBINTX HBI interrupt input pin 26 16 - F2
GE_HBRSTOX | HBI reset input pin 27 17 - F1
GE_HBWPX HBI write protect output pin 28 18 - G3

Document Number: 002-03982 Rev.*C
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S6E2D5 Series

Pin No
o ]
2 2o |81 o
. . N
Module Pin Name Function g g |78~ ;:'
o LO |Lx< o
o o- | ow m
| 1 x — g L
LLl N—r
GE_SDDQ24 18 - - -
GE_SDDQ25 17 - - -
GE_SDDQ26 16 - - -
GE_SDDQ27 ) . 15 - - -
= SDRAM-IF data input / output pin
GE_SDDQ28 14 - - -
GDC GE_SDDQ29 13 ] ] -
SDRAM-IF
(176 pin only) | _GE_SDDQ30 5 - - -
GE_SDDQ31 4 - - -
GE_SDDQMO0 148 - - -
GE_SDDQM1 ) . 147 - - -
= SDRAM-IF input / output mask pin
GE_SDDQM2 P P P 146 - - -
GE_SDDQM3 145 - - -
External Reset Input pin.
Reset INITX Areset is valid when INITX = L. 8 50 50 M8
Mode 1 pin.
MD1 During serial programming to Flash memory, MD1 84 56 56 M12
= L must be input.
Mode Mode 0 pin.
MDO Dur!ng normal operatlor_l, MDO = L must be input. 85 57 57 M11
During serial programming to Flash memory, MDO
= H must be input.
1 1 1 C1
23 13 13 Gl
44 30 30 L1
Power VCC Power supply Pin 62 40 40 N4
89 61 61 L13
133 91 91 Al2
173 117 117 A4
24 14 14 H1
45 31 31 M1
61 39 39 N3
GND VSS GND Pin 88 60 60 M13
132 90 90 B13
159 107 107 A7
176 120 120 B1
X0 Main clock (oscillation) input pin 86 58 58 N11
X0A Sub clock (oscillation) input pin 79 51 51 N7
Clock X1 Main clock (oscillation) I/O pin 87 59 59 N12
X1A Sub clock (oscillation) 1/0O pin 80 52 52 N9
CROUT_O T 52 34 34 L4
= Built-in High-speed CR-osc clock output port
CROUT_1 64 42 42 N5
AVCC A/D converter analog power supply pin 90 62 62 K13
':23\'/2? AVRL A/D converter analog reference voltage input pin 92 64 64 J13
AVRH A/D converter analog reference voltage input pin 93 65 65 J12

Document Number: 002-03982 Rev.*C
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S6E2D5 Series

Power-on : Return
Reset or INITX Ilr?tegrlrggl Rournsl:/(le%de Timer Mode Deep Standby RTC [from Deep
Low-Voltage | Input Reset Modep RTC Mode or Mode or Deep Standby| Standby
e Detection State Stop Mode State Stop Mode State Mode
N St State State
2 ate State
@ | Function
g | Group Power Power Power Power Power Power
o Supply Supply Supply Supply Supply Supply
'nE. Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Mode Input Input Input Input Input Input Input Input Input
input pin enabled enabled | enabled | enabled enabled enabled enabled enabled enabled
E . . . . o :
GPIO Setting | Setting | Setting m‘\zg’h"; ['\)’I';'V'}to"’ﬂg 'i*n'pi t’ GPIO 'i*n'pi t’ GPIO
selected disabled disabled | disabled state state enabled selected enabled selected
NMIX Setting | Setting | Setting '\/I';'Vr‘ito"t"; 'V'ri'vnigau";
selected | disabled |disabled | disabled P P
state . state
Resource Maintain Maintain WKUP V|\_|/:<6I/3
F |other than ) ) previous | previous Hi-Z / input inout
above _ Hi-z/ | Hi-z/ state state Internal | enabled %l q GPIO
lected Hi-Z input input . . enanle
selecie input fixed selected
enabled | enabled
GPIO at0
selected
Pull-up /| Pull-up / Maintain Maintain Maintain Maintain
JTAG . . . . .
selected Hi-Z Input Input previous previous previous previous
enabled | enabled o o state state state state
Maintain Maintain
G previous | previous Hi-Z / GPIO Hi-Z /
GPIO Setting Setting | Setting state state Internal ?ﬁlgf:g? Internal GPIO
selected disabled disabled | disabled input fixed | . ) input fixed | selected
input fixed
at0 at0
at0
Pull-up /| Pull-up / Maintain Maintain Maintain Maintain
JTAG . . . . .
selected Hi-Z Input Input previous previous | previous | previous
enabled | enabled state state state state
Resource Maintain Maintain
H |other than previous | previous Hi-Z / GIPI?d Hi-Z /
above Setting Setting | Setting state state Internal slr?t(ea(r:niu Internal GPIO
selected disabled |disabled | disabled input fixed input fixed input fixed | selected
GPIO ato at0 ato
selected
Resource . GPIO .
selected Hi-Zz/ | Hi-z/ | Maintain | Maintain Hi-z / selected Hi-Z 1
. . . . . Internal Internal GPIO
| Hi-Z input input previous previous inout fixed Internal inout fixed | selected
GPIO enabled | enabled state state P input fixed P
ato at0
selected ato
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Power-on : Return
Reset or INITX Ilr?tegrlrggl Rournsl:/(le%de Timer Mode Deep Standby RTC [from Deep
Low-Voltage | Input Reset Modep RTC Mode or Mode or Deep Standby| Standby
e Detection State Stop Mode State Stop Mode State Mode
o State State
2 State State
@ | Function
g | Group Power Power Power Power Power Power
o Supply Supply Supply Supply Supply Supply
'nE. Unstable Stable Stable Stable Stable Stable
- INITX=0 | INITX=1| INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
External Maintain
interrupt Setting Setting | Setting reviols
enabled disabled disabled | disabled P
state
selected GPIO .
Maintain | Maintain selected Hi-Z ]
Resource : . Internal GPIO
K previous previous ] Internal | . )
other than ) ) Hi-Z / : ) input fixed | selected
Hi-Z / Hi-Z / state state input fixed
above , , . Internal 0 at0
selected Hi-Z input input input fixed at
enabled | enabled
GPIO at0
selected
lrﬂgﬁlgl lrﬂgﬁlgl Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z / Hi-Z /
inout inout Internal Internal Internal Internal Internal Internal
Analog fixped fixped input fixed | input fixed | input fixed | input fixed | input fixed | input fixed
input Hi-Z ato/ ato/ ato/ ato/ ato/ at0/ ato/ at0/
selected Analog Analog Analog Analog Analog Analog
Analog | Analog . . . . . .
inout inout input input input input input input
L ena%led ena%led enabled enabled enabled enabled enabled enabled
Resource
other than Maintai Maintai Hi-Z / GlPl?d Hi-Z /
above Setting Setting | Setting ril\?ioallg rz:\?ioadg Internal Slﬁt(eefneal Internal GPIO
selected | disabled |disabled | disabled| P P input fixed | . . input fixed | selected
state state input fixed
GPIO at0 at 0 at0
selected
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Table 12-5 Typical and Maximum Current Consumption in Normal Operation (other than PLL), Code with Data Accessing
Running from Flash Memory (Flash 0 Wait-cycle Mode and Read Access 0 Wait)

; *4 Value
Parameter | Symbol NZInQe Conditions Fret(q'\ljlar;():y Typ* | Max*? Unit Remarks
*
Normal V?/hen all peripheral
Opfgi%on’ 110 181 mA clocks are ON
Do *5 4 MHz GDC clock 160 MHz
(built-in 3
High- 4.1 74 mA | When all peripheral
speed CR) clocks are OFF
*3
Power NO”'.‘a' 0.7 76.65 mA | When all peripheral
supply lcc VCC °Egr,?7“2g ! 5 32 kHz clocks are ON
current (,Suio *3 _
oscillation) 0.69 71.65 mA | When all peripheral
clocks are OFF
Normal *3
operation , 0.74 88.65 mA | When all peripheral
*6,*8 . clocks are ON
(builtin | 2| 100kHz *3
Low-speed 0.73 74.65 mA | When all peripheral
CR) clocks are OFF

*1: TaA=+25°C, Vcc=3.3 V
*2: T;=+125°C, Vcc=3.6 V
*3: When all ports are fixed.

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

*5: When operating flash 0 wait-cycle mode and read access 0 wait (FRWTR.RWT =00, FSYNDN.SD = 000)
*6: With data access to a main flash memory.
*7: When using the crystal oscillator of 32 kHz (including the current consumption of the oscillation circuit)
*8: Data access is nothing to VFLASH memory
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S6E2D5 Series

Table 12-6 Typical and Maximum Current Consumption in Sleep Operation (PLL), when PCLKO = PCLK1 = PCLK2 =

HCLK/2
Pin - Frequency** Value .
Parameter | Symbol Name Conditions (MH2) Typ™ | Max*2 Unit Remarks
160 MHz 103 181 mA
144 MHz 98 175 mA
120 MHz 91 168 mA
| ey 100 MHz 86 162 mA *3
Soezfat%ne 80 MHz 80 155 mMA | When all peripheral
p(PLL) 60 MHz 74 149 mA clocks are ON
40 MHz 69 143 mA GDC clock 160 MHz
20 MHz 63 137 mA
Power 8 MHz 59 132 mA
supply lecs vee 4 MHz 58 131 mA
current 160 MHz 24 91 mA
144 MHz 22 89 mA
120 MHz 19 86 mA
100 MHz 16 83 mA
SclJeZ?at%;G 80 MHz 14 81 mA :ﬁhen all peripheral
p(PLL) 60 MHz 1 8 mA clocks arepOFpF
40 MHz 9 76 mA
20 MHz 6 73 mA
8 MHz 5 72 mA
4 MHz 4 71 mA

*1: Ta=+25°C, Vcc=3.3 V
*2: T5=+125°C, Vcc=3.6 V
*3: When all ports are fixed.
*4: Frequency is a value of HCLK. PCLKO=PCLK1=PCLK2=HCLK/2
*5: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)

*6: Data access is nothing to VFLASH memory
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Separate Bus Access Synchronous SRAM Mode
(Vce = 2.7V t0 3.6V, Vss = 0V)

Parameter Symbol Pin Name Conditions _ Value Unit Remarks
Min Max
. MCLK,
Address delay time tav MAD[24:0] - 1 9 ns
tesL - 1 9 ns
MCSX delay time '\l\clgLS};(
tcsH - 1 9 ns
trREL - 1 9 ns
MOEX delay time mgLE§(
trReH - 1 9 ns
Data set up ¢ MCLK, ) 19 ) ns
—MCLK 1 time bs MADATA[15:0]
MCLK T — . MCLK, ] 0 ] s
Data hold time PH MADATA[15:0]
tweL MCLK - 1 9 ns
MWEX delay time ;

y tweH MWEX - 1 9 ns
MDQMI1:0] toome MCLK, - 1 ° ns
delay time toom MDQMI[1:0] ) 1 9 ns
MCLK T — MCLK,

Data output time tops MADATA[15:0] MCLK+1 MCLK+18 ns
MCLK T — MCLK,
Data hold time too MADATA[15:0] - 1 18 ns
Note:
—  When the external load capacitance CL= 30 pF
tCYCLE
. <«
MCLK _||_|_|_||_|_|_|_|_|_|
. 1 1
: [-[€ fost tesH
MCSX i | | \ / \__|
§ tav, tav
MAD[24:0] ! Address [ X Address X X
i tReL tREH
MOEX i |
§ toomL toomH toomL toquH
MDQM[L:0] | |
: tweL twen
MWEX |
: tps toH NP
: < | €ton
: RD ( Invalid WD |
MADATA[15:0] | | | |
: tops
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External Ready Input Timing
(Vec = 2.7V to 3.6V, Vss = 0V)

Val
Parameter Symbol Pin Name Conditions aue Unit Remarks
Min Max
MCLK?
MRDY.input trDYI MELD}; - 19 - ns
setup time
HE\When RDY is input
MCLK
Over 2cycles
Original o o
MOEX \ /
MWEX
tRDYI
MRDY
HBWhen RDY is released
MCLK
A 2 cycles
Extended /
MOEX (j
MWEX ) trOYI
O.SXVCC
MRDY j}
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SDRAM Mode
(Vec = 2.7V to 3.6V, Vss = 0V)
. Unit .
Parameter Symbol Pin Name Value . Unit Remarks
Min Max
Output frequency tcycsp MSDCLK - - 50 MHz
. MSDCLK,
Address delay time taosp MADI[15:0] - 2 12 ns
MSDCLK T — t MSDCLK, ) 2 12 ns
Data output delay time DOSD MADATA[15:0]
MSDCLK T — MSDCLK,
Data output Hi-Z time ozsD | \IADATA[15:0] 2 19.5 ns
_ . MSDCLK,
MDQM[1:0] delay time twrosD MDQMIL:0] - 1 12 ns
. MSDCLK,
MCSX delay time tmcsso MCSX8 - 2 12 ns
. MSDCLK,
MRASX delay time trAsSSD MRASX - 2 12 ns
. MSDCLK,
MCASX delay time tcassp MCASX - 2 12 ns
. MSDCLK,
MSDWEX delay time tMwESD MSDWEX - 2 12 ns
. MSDCLK,
MSDCKE delay time tckesD MSDCKE - 2 12 ns
. MSDCLK,
Data setup time tossp MADATA[15:0] - 19 - ns
. MSDCLK,
Data hold time toHsD MADATA[15:0] - 0 - ns

Note:

—  When the external load capacitance C. = 30 pF
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When Using Synchronous Serial Chip Select (SCINV =0, CSLVL=1)
(Vce = 2.7V to 3.6V, Vss = 0V)

o Value )
Parameter Symbol Conditions Unit
Min Max
SCS|—SCK| setup time tessi (*1)-50 (*1)+0 ns
. Internal shift clock . .
SCKt—SCS1 hold time teshi operation (*2)+0 (*2)+50 ns
SCS deselect time tesol (*3)-50+5tcycp (*3)+50+5tcycp ns
SCS|—SCK| setup time tcsse 3tcyep+30 - ns
SCK1—SCS1 hold time tesHe 0 - ns
. External shift

SCS deselect time tcspe clock operation 3tcyep+30 - ns
SCS|—SOT delay time tose - 40 ns
SCSt—SOT delay time toee 0 - ns

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

Notes:

— tcvep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

About CSSU, CSHD, CSDS, 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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When Using Synchronous Serial Chip Select (SCINV =1, CSLVL=1)
(Vce = 2.7V to 3.6V, Vss = 0V)

o Value )
Parameter Symbol Conditions Unit
Min Max
SCS|—SCK1 setup time tessi (*1)-50 (*1)+0 ns
. Internal shift . N
SCK|—SCS1 hold time teshi clock operation (*2)+0 (*2)+50 ns
SCS deselect time tesol (*3)-50+5tcycp (*3)+50+5tcycp ns
SCS|—SCK? setup time tcsse 3tcyep+30 - ns
SCK|—SCS1 hold time tcsHE 0 - ns
. External shift

SCS deselect time tcspe clock operation 3tcyep+30 - ns
SCS|—SOT delay time tose - 40 ns
SCSt—SOT delay time toee 0 - ns

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

Notes:

— tcvep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

About CSSU, CSHD, CSDS, 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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When Using Synchronous Serial Chip Select (SCINV = 1, CSLVL=0)
(Vce = 2.7V to 3.6V, Vss = 0V)

- Value )
Parameter Symbol Conditions - Unit
Min Max

SCS1—SCK1 setup time tessi (*1)-50 (*1)+0 ns
. Internal shift clock

SCK|—SCS| hold time teshi operation (*2)+0 (*2)+50 ns

SCS deselect time teso (*3)-50+5tcyce (*3)+50+5tcycp ns

SCS1—SCK1 setup time tcsse 3tcyep+30 - ns

SCK|—SCS| hold time tesHE 0 - ns
: External shift clock

SCS deselect time tcspe operation 3tcycep+30 - ns

SCS1—SOT delay time tose - 40 ns

SCS|—SOT delay time toee 0 - ns

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

Notes:

— tcvep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main part (002-
04856).
—  When the external load capacitance CL = 30 pF.
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High-Speed Synchronous Serial (SPI =0, SCINV = 1)
(Vec = 2.7V to 3.6V, Vss = 0V)

Paramet Symbol | Pin N Conditi Value Unit
arameter ymbo in Name onditions Min Max ni
Serial clock cycle time tscve SCKx Atcycp - ns
. SCKX,
SCKt—SOT delay time tsHow SOTx -10 +10 ns
SCK Internal shift clock 12
' operation -
SIN—SCK| setup time tivsLi SINX p Lo ns
. SCKX,
SCK|—SIN hold time tsLixi SINX 5 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep -5 - ns
Serial clock H pulse width tsHsL SCKx tevep + 10 - ns
. SCKX,
SCKt—SOT delay time tsHove SOTx - 15 ns
. SCKX, External shift clock
SIN—SCK| setup time tivsLe SINX operation 5 - ns
. SCKX,
SCK|—SIN hold time tsLixe SINX 5 - ns
SCK falling time tr SCKX - 5 ns
SCK rising time tr SCKx - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

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

—  These characteristics only guarantee the following pins.
SIN6_0, SOT6_0, SCK6_0, SCS60_0

—  When the external load capacitance C. = 30 pF. (For *, when C.L = 10 pF)
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Fast Mode Plus (Fm+)

S6E2D5 Series

(Vcc = 2.7V to 3.6V, Vss = 0V)

*|
Parameter Symbol Conditions FasF Mode Plus (Fm+)6 Unit Remarks
Min Max
SCL clock frequency fscL 0 1000 kHz
(Repeated) Start condition hold
time tHDSTA 0.26 - us
SDA | - SCL |
SCL clock L width fLow 0.5 - us
SCL clock H width tHIGH 0.26 - us
(Repeated) Start condition setup
time tsusTa _ 0.26 - s
SCL 1 — SDA | Cu=30pF, "
- R = (Vpl/loL)
Data hold time tHODAT 0 0.4572.%3 us
SCL| —SDA |1 '
Data setup time
SDA | 1 B SCL 1 tsupar 50 - ns
gt((;)f TCO_I’])dSI;IIIS)R Tsetup time tsusto 0.26 - us
Bus free time between ¢ 05 ) s
Stop condition and Start condition BUF : H
60 MHz < 6 tcycp™ - ns
Noise filter tsp tovep <80 MHz *5
80 MHz < 8 teyep™ ) ns
tcycp <100 MHz

*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 tippar must satisfy that it does not extend at least L period (tLow) of device's SCL signal.
*3: A Fast mode I2C bus device can be used on a Standard mode I2C bus system as long as the device satisfies the
requirement of "tsupar = 250 ns".
*4: tcyep is the APB bus clock cycle time.
About the APB bus number that I12C is connected to, 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 APB bus clock frequency.
*6: When using fast mode plus (Fm+), set the 1/O pin to the mode corresponding to I1°C Fm+ in the EPFR register. See Chapter
12 : 1/O Port in "FM4 Family Peripheral Manual Main part (002-04856)" for the details.
v i e
151 7.\ N ) N S | S A
tsupar tsusta
tiow teur
] Ar
SCL - | . U A A A U
—  — — —»
tHpsTa tuopar  fcH thpsta tsp tsusro
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12.7 Low-Voltage Detection Characteristics

12.7.1 Low-Voltage Detection Reset

S6E2D5 Series

. Value ]

Parameter Symbol Conditions Min Typ Max Unit Remarks
Detected voltage VDL - 2.46 2,55 2.64 v \é\r/cf)lsg voltage
Released voltage VDH - 2.51 2.60 2.69 Vv \r’i\égi“ voltage

12.7.2 Interrupt of Low-Voltage Detection
N Value ]
Parameter Symbol Conditions Min Typ Max Unit Remarks
Detected voltage VDL 2.80 2.90 3.00 v \é‘:geg voltage
SVHI = 00111 WhFe)n voltage
Released voltage VDH 2.90 3.00 3.11 \% rises 9
Detected voltage VDL 2.99 3.10 3.21 v \é‘:geg voltage
SVHI = 00100 Wth voltage
Released voltage VDH 3.09 3.20 3.31 A 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 \% rises 9
h\nqz stabilization wait tvow ) ) i 4800xtevce* | ps

*! tever indicates the APB2 bus clock cycle time.
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