EXFL

Infineon Technologies - S6E1C12D0OAGN20000 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

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

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M0+
32-Bit Single-Core
40MHz

CSIO, I2C, LINbus, SmartCard, UART/USART
I2S, LVD, POR, PWM, WDT
54

128KB (128K x 8)

FLASH

16K x 8

1.65V ~ 3.6V

A/D 8x12b

Internal

-40°C ~ 105°C (TA)
Surface Mount
64-WFQFN Exposed Pad
64-QFN (9x9)
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LCC-48P-M74

S6E1C1 Series

PS0/SIN3_1/INT00_0

P51/SOT3_1/INT01_0

P52/SCK3_1/INT02_0

PS3/TIOA1_2/INTO7_2
P30/SCSE0_1TIOBO_1/INTO3_2/MI2SWS6_1
P31/SCKE_1/SI2CSCL6_1/INTO4_2/MI25CKE_1
P32/SOT6_1/SI12CSDAG_1/TIOB2_1/INTO5_2/MI25DO6_1
P33/ADTG_6/SING_1/INTO4_0/MI2SDI6_1
P34/SCSE1_1/MIZSMCKE_1
P3ATIOA0_1INTO3_0/RTCCO_2/SUBOUT_2
P3BITIOA1_1

P3CITIOAZ_1

POFNMIXMWKUPORTCCO_0/SUBOUT_0/CROUT _1

P61TIOB2_2

(TOP VIEW)

P80

POSMDAMIOAS_2INTO0_1VWKUP3

PO3/SWDIOJSINO_0MOB?_0

vCC

PO1/SWCLK/SOTO_D

P21INTO6_1AMKUP2

AVRL
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47

44

43
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41

QFN — 48

40

39
38
37

14
15

16
17

19
20

21
22
23

-
N

MDO
PE2/X0
PE3/X1

P4C/SCK7_1

P4DISOT7 _1

vcc

P4E/SIN7 _1INTO06_2

\VSS
P46/X0A
PA7MAA

INITX

vccC

P22/ANOTITIOBT_1
P23/ANOG/SCKO_0ITIOAT_1
P15/ANOS/SOTO_1/5C511_1
P14/ANO4/SINO_1/SCS10_1/INTO3_1
P13/ANO3/SCK1_1/RTCCO_1/SUBOUT_1
P12/AN02/SOT1_1
P11/ANO1/SINT_1/INTO2_1/WKUP1
P10/ANOO
P1A/SINA_1/INTO5_1/CECO_0
P1B/SOT4_1
PEO/TIOAZ2_2/INT15_1/CEC1_0

Note:
—  The number after the underscore (

"o

") in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The

channel on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register

(EPFR) to select the pin to be used.
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S6E1C1 Series

PERFORM

4. List of Pin Functions

List of Pin Numbers

The number after the underscore ("_") in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The channel
on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register (EPFR) to select
the pin to be used.

Pin no.
LQFP-64 LQFP-48 LQFP-32 Pin Function
QFN-64 QFN-48 QFN-32

/0 circuit | Pin state
type type

P50
1 1 2 SIN3_1 D K
INTOO_O
P51
2 2 3 SOT3_1 D K
INTO1_0
P52
3 3 4 SCK3_1 D K
INT02_0
P53
4 4 - TIOA1 2 D K
INTO7_2
P30
SCS60_1
5 5 - TIOBO_1 D K
INTO3_2
MI2SWS6_1
P31
SCK6_1
6 6 - SI2CSCL6_1 H K
INTO4_2
MI2SCK6_1
P31
SCK6_1
SI2CSCL6_1
INTO4_2
P32
SOT6_1
SI2CSDA6_1
TIOB2_1
INTO5_2
MI2SDO6_1
P32
SOT6_1
- - 6 SI2CSDA6_1 H K
TIOB2_1
INTO5_2

Document Number: 002-00234 Rev.*A Page 13 of 100



PERFORM

Pin no.
LQFP-64 | LQFP-48 | LQFP-32 Pin Function "ot;::”'t P"t'yzt:te
QFN-64 | QFN-48 | QFN-32
P15
ANOS5
45 33 - SoTo 1 F J
SCS11_1
P23
ANO6
46 34 22 SCK0 0 F J
TIOA7_1
P22
47 35 23 ANO7 F J
TIOB7_1
48 36 24 vCcC - -
49 37 - AVRH * - -
50 38 25 AVRL - :
P21
51 39 26 INTO6_1 E K
WKUP2
52 - - Po0 E K
WKUP4
P01
53 40 27 SWCLK D K
SOT0_0
P02
54 - - E K
WKUP5
P03
SWDIO
55 41 28 SN0 D K
TIOB7_0
P05
MD1
56 42 29 TIOA5_2 E K
INT0O_1
WKUP3
57 43 - vCC - -
58 44 30 P80 J G
59 45 31 P81 J G
60 46 32 Vss - -
P61
61 47 - H K
TIOB2_2
POB
62 - - TIOB6_1 E K
WKUP6
POC
63 - - TIOA6_1 E K
WKUP7
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S6E1C1 Series

Pin no.
Pin function Pin name Function description LQFP-64 | LQFP-48 | LQFP-32
QFN-64 QFN-48 QFN-32
MI2SDI4 1 I12S Serial Data Input pin (operation 38 i i
- mode 2).
MI2SDO4_1 I12S Serial Data Output pin (operation 37 i i
mode 2).
MI2SCK4_1 12S Serial Clock Output pin (operation 36 i i
mode 2).
MI2SWS4 1 I12S Word Select Output pin (operation 35 i i
- mode 2).
MI2SMCK4_ | 12S Master Clock Input/output pin 34
1 (operation mode 2).
125(MFS) I12S Serial Data Input pin (o ti
MI2SDI6_1 put pin (operation 8 8 ;
- mode 2).
MI2SDO6_1 I12S Serial Data Output pin (operation 7 7 i
mode 2).
MI2SCK6 1 12S Serial Clock Output pin (operation 6 6 i
- mode 2).
MI2SWS6 1 I12S Word Select Output pin (operation 5 5 i
- mode 2).
MI2SMCKG6_ | I12S Master Clock Input/output pin 9 9
1 (operation mode 2).
IC1_CIN_O | Smart Card insert detection output pin 11 - -
IC1_CLK_0 S.mart Card serial interface clock output 16 i i
pin
Smart Card IC1_DATA_0 S.mart Card serial interface data input 12 i i
Interface pin
IC1_RST_0 | Smart Card reset output pin 13 - -
IC1_VCC_0 | Smart Card power enable output pin 15 - -
IC1_VPEN_0 | Smart Card programming output pin 14 - -
RTCCO_0 0.5 d | tout bin of 64 48 1
RTCCO 1 . s.econ s pulse output pin o 43 31 21
= real-time clock
Real-time RTCCO_2 11 10 -
Clock SUBOUT_0 64 48 1
SUBOUT_1 | Sub clock output pin 43 31 21
SUBOUT_2 11 10 -
HDMI-CEC/R te Control R ti
HDMI-CEC/Re | CECO0_0 ) emote Lontrol Reception 38 27 ;
ch.0 input/output pin
mote Control HDMI-CEC/Remote Control Reception
Reception CEC1.0 P 33 25 17

ch.1 input/output pin

Document Number: 002-00234 Rev.*A
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S6E1C1 Series

Pin no.
Pin function Pin name Function description LQFP-64 | LQFP-48 | LQFP-32
QFN-64 QFN-48 QFN-32
WKUPO Fll))iieg Standby mode return signal input 64 48 1
WKUP1 Eiief Standby mode return signal input 41 29 19
WKUP2 Fl?i?]ezp Standby mode return signal input 51 39 26
Low Power Deep Standby mode return signal input
Consumption WKUP3 pin 3 56 42 29
Mode WKUP4 Eiief Standby mode return signal input 52 ) )
WKUP5 Fl?i?]eg Standby mode return signal input 54 ) )
WKUP6 FI?iEer Standby mode return signal input 62 ) )
WKUP7 Eiie?p Standby mode return signal input 63 ) )
12C Slave SI12CSCL6_1 | 12C Clock Pin 6 6 5
SI2CSDA6_1 | 12C Data Pin 7 7 6
External Reset Input pin.
RESET INITX A reset is valid when INITX="L". 32 24 16
Mode 0 pin.
MDO Dur!ng normal operatloq, input MDO="L". 17 13 8
During serial programming to Flash
memory, input MDO="H".
MODE Mode 1 pin.
During normal operation, input is not
MD1 needed. 56 42 29
During serial programming to Flash
memory, MD1 ="L" must be input.
X0 Main clock (oscillation) input pin 18 14 9
XO0A Sub clock (oscillation) input pin 30 22 14
CLOCK X1 Main clock (oscillation) 1/0 pin 19 15 10
X1A Sub clock (oscillation) I/O pin 31 23 15
CROUT 1 Built-in high-speed CR oscillation clock 64 48 1
output port
VCC 27 19 11
POWER VCC Power supply pin 48 36 24
VCC 57 43 -
VSS 29 21 13
GND GND pin
VSS 60 46 32
. A/D converter analog reference voltage
Analog AVRH input pin 49 37 ]
Reference AVRL A/D converter analog reference voltage 50 38 25
input pin
C pin c P.ower supply stabilization capacitance o8 20 12

pin

*: In case of 32-pin package, AVRH pin is internally connected to VCC pin.

Document Number: 002-00234 Rev.*A
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S6E1C1 Series

Type

Circuit

Remarks

X1A

P-ch |— P-ch]'— Digital output

W

N-ch |— Digital output

Pull-up resistor control

V2 )o: Digital input
Standby mode Control

» % Clock input

Standby mode Control

X0A

T )n: Digital input
Standby mode Control

P-ch l— Digital output

Nech |— Digital output

Pull-up resistor control

It is possible to select the sub
oscillation / GPIO function

When the sub oscillation is selected.
* Oscillation feedback resistor

: Approximately SMQ
* With Standby mode control

When the GPIO is selected.
+ CMOS level output.
CMOS level hysteresis input
* With pull-up resistor control
* With standby mode control
* Pull-up resistor
: Approximately 33kQ
Ton= -4mA, Io; = 4mA

Document Number: 002-00234 Rev.*A
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Type Circuit Remarks

1 + CMOS level output
* CMOS level hysteresis input
* 5V tolerant
ro |} ror B piotat outout + With pull-up resistor control
+ With standby mode control
D ' * Pull-up resistor

H ;E l_ Digital output : Approximately 33kQ

+ IOH=-4mA, IOL=4mA
+ Available to control PZR
registers

Pull-up resistor control

7 Digital input * When this pin is used as an [12C
E pin, the digital output

Standby mode Control P-ch transistor is always off

I I:I—/\/v\,—lbo—% Mode input + CMOS level hysteresis input

P-ch] |— Digital output

* CMOS level output
* CMOS level hysteresis input

J L .
§ ”TL] Digital output * With standby mode control
R

I P: Digital input
Standby mode Control
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8. Block Diagram

S6E1C1 Series

4 N
4 N
SWCLK
Cortex-M0+Core MTB On-Chip SRAM
l—.‘—[ 12/16Kbyte
- Bit Band
Wrapper
l—>] On-Chip FLASH
Flash I/F
System ROM table 64/128Kbyte
8’
AR
oo <
WatchDog Timer oo 8
(Software) << &
£ g
INITX Clock Reset < =
Generator
DSTC
64ch.
o I J
(" Source Clock o
X0 Main z3
X1 Osc PLL b2
X0A Sub CR CR z°
X1A Osc 8MHz | 100KHz
- |
CROUT Power-On
AVRH <—+ LVD Ctrl F_> LVD
AVRL 12-bit A/D Converter Regulator c
ANxx Unit 0 IRQ-Monitor
ADTG
TIOAX Base Timer e —
TI0B 16-bit 8 ch. Real-Time Clock RTCCO
* 32-bit 4 ch. L=
External Interrupt INTx
Controller
12 pin(Max) + NMI NMIX
CRC Accelarator o MODE-Ctrl MDO,
@ MD1
<
g Speed C
g Low-Speed CR
@
g Peripheral Clock
3 Gating POX,
§ P1x,
<——‘ GPIO "—" PIN-Function-Ctrl "74’ .
PEx
SCKx
SINx
SOTx
Multi-function Serial SCSx
I/F MI2SCKx
6 ch. (Max) MI2SDIx
MI2SDOx
MI2SMCKx
MI2SWSx
IC1_CLKx
IC1.VCCx
IC1_VPENx
WKUPx Deep Standby Ctrl Smart Card I/
IC1_CINx
IC1_DATAx
SI2CSCLx
12C Slave l SI20SDAX
\§ J
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10.Pin Status in Each CPU State

The following table shows pin status in each CPU state.

S6E1C1 Series

. . CPU state
Type |Selected Pin function
M@ 16 [@4]6G) 6 |@]®
Main osillation circuit Main osillation circuit 0s 0s OE OE OE 0s 0s 0s
selected *1 selected
A Main clock external
- - 1E/I IE/ 1E/I | | |
Digital I/O slected *2 input selected ENS NS | IENS S S S
GPIO selected - - PC HC IS HS IS HS
Main osillation circuit Main osillation circuit 0s 0s OE OE OE 0s 0s 0s
B [selected *1 selected
Digital I/O slected *2 GPIO selected - - PC HC IS GS IS GS
Sub osillation circuit Sub osillation circuit oS OE OE OE OE OE OE OE
selected *1 selected
C Sub clock external
- - 1E/I IE/ 1E/I | | |
Digital I/0O slected *2 input selected E/NS N1S | ENS S S S
GPIO selected - - PC HC IS HS IS HS
Sub osillati ircuit Sub osillati ircuit
ub osillation circui ub osillation circui os OE OE OE OE OE OE OE
D |selected *1 selected
Digital I/O slected *2 GPIO selected - - PC HC IS HS IS HS

This pin is digital input pin, pull up register is on, and digital

above selected

E |Digital /O slected INITX input
igital /O slecte inpu input is not shut off in all CPU state..
» . This pin is digital input pin, pull up register is none, digital
F |Digital /O slected MDO t
ota siecte npu input is not shut off in all CPU state..
G |Digital I/O slected *6 GPIO selected IS IE CP HC IS HS IS HS
P
SW selected 1S PC P P P P P
H |Digital I/ slected selecte "5
GPIO selected - - PC HC IS HS IS HS
NMI selected - - IP IP IP - - -
) WKUPO enable and S e T - T T TR T TS
| |Digital /O slected input selected
GPIO selected IS IE PC HC IS - - -
) Analog input . . .
Analog input selected *3 Analog input is enalbe in all CPU state
selected
WKUP enable and ) ) P P P P P P
input selected
J -
B Exte.rrnal interrupt enable i i P P P Gs S GS
Digital I/O slected *4 and input selected
GPIO selected - - PC HC IS HS IS HS
Resource other than i i PC HC s GS s GS
above selected
CEC pin selected - - CP CP CP CP CP CP
WKUP
UP enable and - N I =T T IO AT T AT
input selected
I2CSLAVE enable selected - - PC HC P GS IS GS
K |Digital /O slected Ext lint t bl
[e} xer.rna interrupt enable i i PC HC P Gs s Gs
and input selected
GPIO selected IS IE PC HC IS HS IS HS
Resource other than i i PC HC S Gs S GS

Each term in above table have the following meanings.
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11.3 DC Characteristics
11.3.1_Current Rating

S6E1C1 Series

Symbol Conditions HCLK ,4 - Value 2 Unit Remarks
(Pin Name) Frequency Typ Max
8 MHz external clock input, PLL ON™® 8 MHZ 1.4 2.7
NOP code executed 20 MHZ 2.6 4.1 mA *3
Built-in high speed CR stopped 40 MHZ 3.9 5.6
Run mode, 8 MHz external clock input, PLL ON'® 8 MHZ 1.3 2.6
code executed | Benchmark code executed 20 MHZ 2.3 3.8 mA | *3
from Flash Built-in high speed CR stopped 40 MHZ 34 5.1
8 MHz crystal oscillation, PLL ON'® 8 MHZ 1.6 3.0
NOP code executed 20 MHZ 2.8 4.4 mA *3
Built-in high speed CR stopped 40 MHZ 4.1 5.9
Run mode, | 8 MHz external clock input, PLL ON® 8 MHZ 1.0 2.1
code executed | NOP code executed 20 MHZ 1.7 2.9 mA | *3
from RAM Built-in high speed CR stopped 40 MHZ 2.7 4.0
VI(C:CC fun mod 8 MHz external clock input, PLL ON
n mode
( ) 3 ' NOP code executed
code executed T 40 MHZ 1.6 3.1 mA *3,%6,*7
Built-in high speed CR stopped
from Flash
PCLK1 stopped
Built-in high speed CR™®
NOP code executed 8 MHZ 1.1 2.4 mA *3
All peripheral clock stopped by CKENx
Run mode, 32 kHz crystal oscillation
code executed | NOP code executed 32 kHzZ 240 1264 MA *3
from Flash All peripheral clock stopped by CKENx
Built-in low speed CR
NOP code executed 100 kHZ 246 1271 MA *3
All peripheral clock stopped by CKENx
. .8 8 MHZ 0.8 1.9
8 MHz external clock input, PLL ON 20 MHZ 3 24 A .
m
All peripheral clock stopped by CKENx - :
40 MHZ 1.8 3.0
Built-in high speed CR™®
Iccs Sleep . 8 MHZ 0.6 1.7 mA | *3
; All peripheral clock stopped by CKENx
(VCC) operation ——
32 kHz crystal oscillation
. 32 kHZ 237 1261 pA *3
All peripheral clock stopped by CKENx
Built-in low speed CR
. 100 kHZ 238 1262 pA *3
All peripheral clock stopped by CKENx

*1: Ta=+25°C,Vcc=3.3 V

*2 : Ta=+105°C,Vcc=3.6 V

*3 : All ports are fixed

*4 : PCLKO is set to divided rate 8

*5 : The frequency is set to 8 MHz by trimming

*6 : Flash sync down is set to FRWTR.RWT=111 and FSYNDN.SD=1111

*7:VCC=1.65V
*8 : When HCLK=8 MHz, PLL OFF

Document Number: 002-00234 Rev.*A
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S6E1C1 Series

Parameter

Symbol
(Pin
Name)

Conditions

Value

Typ Max

Unit

Remarks

Power

supply
current

lccH
(VCC)

Stop mode

Ta=25°C
Vce=3.3V

12.4 52.4

MA

*1’ *9

Ta=25°C
Vce=1.65V

12.0 52.0

MA

*1’ *D

Ta=105°C
Vce=3.6 V

- 597

MA

*1, *D

lcet
(VCC)

Sub timer mode

Ta=25°C
Vce=3.3V

32 kHz Crystal
oscillation

15.6 55.6

MA

*1’ *D

Ta=25°C
Vce=1.65V
32 kHz Crystal
oscillation

15.0 55.0

MA

*1’ *D

Ta=105°C
Vce=3.6 V
32 kHz Crystal
oscillation

- 601

MA

*1’ *D

lccr
(VCC)

RTC mode

Ta=25°C
Vce=3.3V

32 kHz Crystal
oscillation

13.2 53.2

MA

*1’ *D

Ta=25°C
Vce=1.65V
32 kHz Crystal
oscillation

12.7 52.7

MA

*1’ *9

Ta=105°C
Vce=3.6 V
32 kHz Crystal
oscillation

- 598

MA

*1’ *9

*1: All ports are fixed. LVD off. Flash off.

*2: When CALDONE bit(CAL_CTL:CALDONE) is “1”.

Document Number: 002-00234 Rev.*A
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Peripheral Current Dissipation

(Vcc=1.65V t0 3.6 V, Vss=0 V, Ta=- 40°C to +105°C)

S6E1C1 Series

Clock . . Frequency (MHz) .
System Peripheral Conditions 3 20 20 Unit Remarks
GPIO Atall ports 0.05 0.12 0.23
operation
HCLK At 2ch mA
DSTC © 0.02 0.06 0.10
operation
Base timer At dch 0.02 0.05 0.10
operation
ADC At unit 0.04 0.10 0.21
operation
At 1ch
PCLK1 Multi-function serial ¢ 0.01 0.03 0.06 mA
operation
MFS-125 Atch 0.02 0.05 0.08
operation
At 1ch
Smart Card I/F © 0.04 0.08 0.18
operation
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S6E1C1 Series

11.4.4 Operating Conditions of Main PLL
(In the Case of Using the Main Clock as the Input Clock of the PLL)
(Vcc=1.65V to 3.6 V, Vss= 0V, Ta=- 40°C to +105°C)

Value
Parameter Symbol Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time*’ t 50 ) ) s
(LOCK UP time) Lock W
PLL input clock frequency FeLui 8 - 16 MHz
PLL multiple rate - 5 - 18 multiple
PLL macro oscillation clock frequency FpLLo 75 - 150 MHz
Main PLL clock frequency*2 FeukpLL - - 40 MHz

*1: The wait time is the time it takes for PLL oscillation to stabilize.
*2: For details of the main PLL clock (CLKPLL), refer to "Chapter: Clock" in "FMO+ Family Peripheral Manual”.

Main PLL connection
Main PLL
Main clock (CLKMO) PLL input PLL macro clock
K clock ~|oscillation clock| M (CLKPLL)
High-speed CR clock (CLKHC) | | divider '\Si': divider
[ N
divider

11.4.5 Operating Conditions of Main PLL
(In the Case of Using the Built-in High-Speed CR Clock as the Input Clock of the Main PLL)
(Vcc=1.65V t0 3.6 V, Vss= 0V, Ta=-40°C to +105°C)

Value
Parameter Symbol Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time*’ ¢ 50 ) ) s
(LOCK UP time) Lock H
PLL input clock frequency FeLui 7.84 8 8.16 MHz
PLL multiple rate - 9 - 18 multiple
PLL macro oscillation clock frequency FeLLo 75 - 150 MHz
Main PLL clock frequency*2 FcLkpLL - - 40.8 MHz

*1: The wait time is the time it takes for PLL oscillation to stabilize.

*2: For details of the main PLL clock (CLKPLL), refer to "Chapter: Clock" in "FMO+ Family Peripheral Manual".

Note:

—  Forthe main PLL source clock, input the high-speed CR clock (CLKHC) whose frequency and temperature have been trimmed.

When setting PLL multiple rate, please take the accuracy of the built-in High-speed CR clock into account and prevent the
master clock from exceeding the maximum frequency.
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11.4.8 Base Timer Input Timing
Timer Input Timing
(Vcc=1.65V 10 3.6 V, Vss= 0V, Ta=-40°C to +105°C)
. i Value :
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
TIOAN/TIOBN
Input pulse width triwn, trwe (when using as - 2 tcyep - ns
ECK, TIN)
triwn triwe
ECK
Vs ViHs
TIN ILS VILS
Trigger Input Timing
(Vcc=1.65V 10 3.6 V, Vss= 0V, Ta=-40°C to +105°C)
Parameter Symbol Pin Name Conditions Min Value Max Unit Remarks
TIOAN/TIOBN
Input pulse width ttraH, tTRGL (when using as - 2 tcyep - ns
TGIN)

trreH trraL
TGIN Vins Vs \
Vis Vs

For the number of the APB bus to which the Base Timer has been connected, see "8. Block Diagram".

Note:

tever indicates the APB bus clock cycle time.
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CSIO (SPI=0, SCINV=1)
(Vec=1.65V 10 3.6V, Vss= 0V, Ta=- 40°C to +105°C)

Pin ien Veec < 2.7V Vce 2 2.7V .
Parameter Symbol name Conditions Min Max Min Max Unit
Serial clock cycle time tscve SCKx 4 tcvep - 4 tcvep - ns
SCK 1 — SOT delay time tsHout SSCO*%( 230 +30 -20 +20 | ns
Master mode
SIN — SCK | setup time tsu | ey 50 . 36 . ns
SCK | — SIN hold time x| o 0 ; 0 ; ns
Serial clock "L" pulse width tsLsH SCKx 2 t(%cp i - 2 t(%cp i - ns
Serial clock "H" pulse width tsHsL SCKx tcyce + 10 - tcyce + 10 - ns
SCK 1 — SOT delay time P Ry ; 50 . 33 | ns
SIN — SCK | setup time tivsLe SSC;’\KD)((, Slave mode 10 - 10 - ns
SCK | — SIN hold time tsLixe Ss(m))((, 20 - 20 - ns
SCK falling time tF SCKx - 5 - 5 ns
SCK rising time tR SCKXx - 5 - 5 ns

Notes:
—  The above AC characteristics are for clock synchronous mode.

—  tcycp represents the APB bus clock cycle time.
For the number of the APB bus to which Multi-function Serial has been connected, see "8. Block Diagram".

- The characteristics are only applicable when the relocate port numbers are the same.
For instance, they are not applicable for the combination of SCKx_0 and SOTx_1.

—  External load capacitance C,=30 pF
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3 tscve R
SCK I Vou VoL VoH
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S6E1C1 Series

When Using CSIO/SPI Chip Select (SCINV=0, CSLVL=0)
(Vec=1.65V 10 3.6V, Vss= 0V, Ta=- 40°C to +105°C)

. Vec <27V Vec22.7V .
Parameter Symbol Conditions - - Unit
Min Max Min Max

SCS1—SCK| setup time tcssi (*1)-50 (*1)+0 (*1)-50 (*1)+0 ns
SCK1—SCS| hold time tesHi Master mode (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns
SCS deselect time tcsol (*3)-50 (*3)+50 (*3)-50 (*3)+50 ns
SCS1—SCK| setup time tcsse 3tcvept+30 - 3tcyert+30 - ns
SCK1—SCS| hold time tesHe 0 - 0 - ns
SCS deselect time tcspe Slave mode 3tcycpt30 - 3tcycpt30 - ns
SCS1—SOT delay time tose - 55 - 40 ns
SCS|—SOT delay time toee 0 - 0 - ns

*1: CSSU bit value x serial chip select timing operating clock cycle.
*2: CSHD bit value x serial chip select timing operating clock cycle.

*3: CSDS bit value x serial chip select timing operating clock cycle.
Irrespective of CSDS bit setting, 5tcvcp or more are required for the period the time when the serial chip select pin becomes
inactive to the time when the serial chip select pin becomes active again.

Notes:
—  teyep indicates the APB bus clock cycle time.
For information about the APB bus number which Multi-function Serial is connected to, see "8. Block Diagram".

—  For information About CSSU, CSHD, CSDS, serial chip select timing operating clock, see "FM0+ Family Peripheral Manual".

—  These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SCSIx_1 is not guaranteed.

—  When the external load capacitance C. =30 pF.
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(Vee= 1.65 V to 3.6 V, Vss= 0 V, Ta=- 40°C to +105°C)

S6E1C1 Series

MI2SMCK Input Characteristics
Parameter Symbol | Pin Name | Conditions Value Unit Remarks
Min Max
Input frequency fehs MI2SMCK - - 12.288 MHz
Input clock cycle teyLms - - 81.3 - ns
Input clock pulse width - - Pwis/tovins 45 55 % When using
Pwis/tovins external clock
Input clock rise time and tcrs 5 When using
. - - - ns
fall time tcrs external clock
tovins |
08 x l'u".: G rf 08 = II.-"c.: Oh = l""rSC
MIZZMCK
02V 0.2 % Veg
‘ = ' ——
WHS tE‘FS WL ters
MI2SMCK Output Characteristics
(Vec= 1.65 V to 3.6 V, Vss= 0 V, Ta=- 40°C to +105°C)
. " Value :
Parameter Symbol | Pin Name | Conditions Min Max Unit Remarks
- 25 MHz Vec 227V
Output frequency fchs MI2SMCK -
- 20 MHz Vee <27V
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Operation Example of Return from Low Power Consumption Mode (by Internal Resource Reset*)

Internal
resource
reset

Internal reset Reset active Release

| trenT

CPU

Operation Start

* Internal resource reset is not included in return factor by the kind of Low-Power consumption mode.

Notes:
—  The return factor is different in each Low-Power consumption modes.
See "Chapter: Low Power Consumption Mode" and "Operations of Standby Modes" in FMO+ Family Peripheral Manual.

—  When interrupt recoveries, the operation mode that CPU recoveries depends on the state before the Low-Power consumption
mode transition. See "Chapter: Low Power Consumption Mode" in "FMO+ Family Peripheral Manual".

—  The time during the power-on reset/low-voltage detection reset is excluded. See "11.4.7 Power-on Reset Timing in 11.4 AC
Characteristics in 11. Electrical Characteristics" for the detail on the time during the power-on reset/low -voltage detection
reset.

- When in recovery from reset, CPU changes to the high-speed CR run mode. When using the main clock or the PLL clock, it is
necessary to add the main clock oscillation stabilization wait time or the main PLL clock stabilization wait time.

—  The internal resource reset means the watchdog reset and the CSV reset.
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