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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"

Active

ARM® Cortex®-M4F

32-Bit Single-Core

200MHz

CANbus, CSIO, EBI/EMI, I12C, LINbus, SD, UART/USART
DMA, LVD, POR, PWM, WDT
120

1MB (1M x 8)

FLASH

128K 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)
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Programmable Cyclic Redundancy Check
(PRGCRC) Accelerator

The CRC accelerator helps a verify data transmission or
storage integrity.

CCITT CRC16, IEEE-802.3 CRC32 and generating
polynomial are supported.

BCCITT CRC16 generator polynomial: 0x1021
HIEEE-802.3 CRC32 generator polynomial: 0x04C11DB7

H Generating polynomial

SD Card Interface

It is possible to use the SD card that conforms to the
following standards.

B Part 1 Physical Layer Specification version 3.01

B Part E1 SDIO Specification version 3.00

HPart A2 SD Host Controller Standard Specification version
3.00

M 1-bit or 4-bit data bus

I2S (Inter-IC Sound Bus) Interface (TX x 1 channel,
RX x 1 channel)
B Supports three transfer protocols

ol’s

O Left justified

0 DSP mode

O Separate clock generation block for flexible system
integration options

M Master/slave mode selectable

ERX Only, TX Only or TX and RX simultaneous operation
selectable

HWWord length is programmable from 7-bits to 32 bits

BRX/TX FIFO integrated (RX: 66 words x 32-bits, TX: 66
words x 32-bits)

B DMA, interrupts, or polling based data transfer supported

High-Speed Quad SPI

Up to 66 MHz clock rates for very fast data transfers to and
from SPI compatible devices.

Up to 256 Mbytes of memory mapped address space.

M Single data rate (SDR)
B Supports single, dual, and quad data modes

HBuilt-in direct mode and command sequencer mode

O Direct mode: Access by use of transmission
FIFO/reception FIFO (up to16 word x 32 bit)

O Command sequencer mode: Automatic access assigned to

external device area.

Document Number: 002-04986 Rev.*B
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Clock and Reset

HClocks
Five clock sources (two external oscillators, two internal CR
oscillators, and Main PLL) that are dynamically selectable.
O Main clock: 4 MHz to 48 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 timer reset
O Low-voltage detector reset
O Clock supervisor reset

Clock Supervisor (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 two-stage monitoring of voltage on the
VCC pins. When the voltage falls below the voltage that has
been set, the low-voltage detector function generates an
interrupt or reset.

ELVD1: error reporting via interrupt

HWLVD2: auto-reset operation

Low-power Consumption Mode
Six low power consumption modes are supported.

M Sleep
B Timer
ERTC
N Stop

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

M 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.
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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.

110

Pin state

Pin No

LQQ216

LQP176

LQS144

LBE192

Pin Name

VCC

circuit
type

type

1

1

Ci

1

B2

PAO

RTO20_0
(PPG20_0)

TIOA8_0

AIN2 0

INTOO_O

MADATAOQO0 0
PAl

c2

RTO21 0
(PPG20_0)

TIOA9 0

BIN2 O

MADATAO1_0
PA2

C3

RTO22_0
(PPG22_0)

TIOA10 0

ZIN2_0

MADATAO02_0

D5

PA3

RTO23_0
(PPG22_0)

TIOA11_O

MADATA03_0
PA4

D2

RTO24_0
(PPG24_0)

TIOA12 0

MADATAO4 0
PA5

D1

SIN1 0

RTO25_0
(PPG24_0)

TIOA13_0

INTO1_O

MADATAQO5_0
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S6E2C4 Series

Pin No

LQQ216

LQP176

LQS144

LBE192

Pin Name

110
circuit
type

Pin state
type

33

P5C

TIOAl1l 2

MADATA28 0

RTCCO 1

SUBOUT 1

24

G6

P30

RX0 1

TIOA13 2

INTO3_2

MDQM2_0

12SDI0_0

35

25

H4

P31

TXO0 1

TIOB13 2

MDQM3_0

I2SCKO0_0

36

26

21

H2

P32

BIN2 1

INT19 0

S_DATA1_O

37

27

22

J1

P33

FRCKO 0

ZIN2 1

S_DATAO0_0

38

28

23

H3

P34

IC03 0

INTOO_1

S_CLK 0

39

29

24

H1

VCC

40

30

25

H5

VSS

41

31

26

H6

P35

1IC02_0

INTO1_ 1

S CMD 0

42

32

27

J5

P36

IC01 0

INTOZ2_1

S_DATA3 0

43

33

28

J4

P37

IC00_0

INTO3_1

S_DATA2 0
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
TIOAO 0O 56 46 38 N2
B TIOAOD 1 Base Timer ch.0 TIOA Pin 45 35 30 J2
Ti?nS:r TIOAO 2 114 94 78 L11
0 TIOBO_0 82 67 57 L8
TIOBO 1 Base Timer ch.0 TIOB Pin 21 - - -
TIOBO 2 115 95 79 K13
TIOAL1 O 57 47 39 N3
B TIOALl 1 Base Timer ch.1 TIOA Pin 46 36 31 K1
Ti?nS:r TIOAL 2 116 96 80 K12
1 TIOB1 0 83 68 58 K8
TIOB1 1 Base Timer ch.1 TIOB Pin 22 - - -
TIOB1 2 123 99 83 J13
TIOA2 0 58 48 40 M3
B TIOA2 1 Base Timer ch.2 TIOA Pin 47 37 32 K2
Ti?nseer TIOA2 2 124 | 100 | 84 | J12
> TIOB2 0 84 69 59 J8
TIOB2_ 1 Base Timer ch.2 TIOB Pin 26 - - -
TIOB2 2 125 101 85 J11
TIOA3 0 59 49 41 L4
B TIOA3 1 Base Timer ch.3 TIOA Pin 48 38 33 K3
Tif‘nS:r TIOA3_2 130 | 106 | 86 H9
3 TIOB3 0 91 76 60 K9
TIOB3 1 Base Timer ch.3 TIOB Pin 27 - - -
TIOB3 2 131 107 87 H12
TIOA4 O 60 50 42 M4
TIOA4 1 Base Timer ch.4 TIOA Pin 49 39 34 K4
Base TIOA4 2 132 108 88 H14
Timer
4 TIOB4_0 92 77 61 P10
TIOB4_1 Base Timer ch.4 TIOB Pin 28 - - -
TIOB4_2 133 109 89 Gl4
TIOA5_0 61 51 43 N4
TIOAS 1 Base Timer ch.5 TIOA Pin 50 40 35 L1
B_ase TIOA5_2 134 110 90 H13
Timer
5 TIOB5_0 93 78 62 N10
TIOB5_1 Base Timer ch.5 TIOB Pin 29 - - -
TIOB5_2 135 111 91 H11
TIOA6_0 179 147 117 D9
TIOAG6_1 Base Timer ch.6 TIOA Pin 85 70 - N8
Base TIOA6_2 200 - - -
Timer
6 TIOB6_0 178 146 116 B8
TIOB6_1 Base Timer ch.6 TIOB Pin 86 71 - M8
TIOB6_2 199 - - -

Document Number: 002-04986 Rev.*B
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Pin No
Module Pin name Function LQQ LQP LQS LBE
216 176 144 192
SWCLK ;irlal wire debug interface clock input 165 135 111 A12
SWDIO gﬁtr;:jltvgli;e debug interface data input / 167 137 113 B12
SWO Serial wire viewer output pin 168 138 114 B11
TCK JTAG test clock input pin 165 135 111 Al12
TDI JTAG test data input pin 166 136 112 C12
TDO JTAG debug data output pin 168 138 114 B11
TMS JTAG test mode state input/output pin 167 137 113 B12
TRACECLK Trace CLK output pin of ETM/HTM 131 107 87 H12
TRACEDO 132 108 88 H14
TRACED1 | Trace data output pin of ETM/ 133 | 109 89 | G4
TRACED2 Trace data output pin of HTM 134 110 90 H13
TRACED3 135 111 91 H11
Debugger | tRacED4 138 | 112 - G13
TRACEDS 139 113 - F14
TRACEDG6 140 114 - G12
TRACED7 141 115 - Gl
TRACEDS 119 - - -
TRACED9 . 120 - - -
TRACEDIO Trace data output pin of HTM o1 - - -
TRACED11 122 - - -
TRACED12 148 - - -
TRACED13 149 - - -
TRACED14 150 - - -
TRACED15 151 - - -
TRSTX JTAG test reset Input pin 164 134 110 B13

Document Number: 002-04986 Rev.*B
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Memory Map (2)

S6E2C4AH/J/L S6E2C49H/J/L S6E2C48H/J/L
0x2020_0000 0x2020_0000 0x2020_0000
Resened Resened Resened
0x2004_8000 0x2004_8000 0x2004_8000
SRAM2 SRAM2 SRAM2
0x2004_0000 32 Kbytes 0x2004_0000 32 Kbytes 0x2004_0000 32 Kbytes
SRAM1 SRAM1 SRAM1
0x2003_8000 32 Kbytes 0x2003_8000 32 Kbytes 0x2003_8000 32 Kbytes
Resened Resened Resened
0x2000_0000 0x2000_0000 0x2000_0000
SRAMO SRAMO
SRAMO 128 Kbytes 0x1FFF_0000 64 Kbytes
192 Kbytes Ox1FFE_0000
Ox1FFD_0000
R
Resened S
Resened
oxoo41 0000 | 0x0041_0000 _ oxoo410000f |

P B B

SA0-3(#1) 8KBx4) | S & SAO-3(#1) 8KBx4) | O & SAO-3(#1) 8KBx4) | S &
0x0040 8000 " 7 z3 0x0040 8000 " " 7] 23 oxo0408000( "~ | =& 3
0x0040_6000 SAS(#O) (8KB) ‘rSD, &T 0x0040_6000 SA3(#0) (8KB) “,(Ss g 0x0040_6000 SA3(#0) (8KB) ‘;D, &—,
0x0040_4000|  General purpose . = 0x0040_4000|  General purpose = » 3 0x0040_4000| General purpose o=
0x0040_2000 CR trimming 0x0040_2000 CR trimming 0x0040_2000 CR trimming
0x0040_0000 Security 0x0040_0000 Security 0x0040_0000 Security

Resened
0x0020_0000 Resened
Resened

SA9-23(#1) (64KBx15) 00015 0000
X .

SAQ-15(#1) (64KBXT)
SA8(#1) (32KB)

SA8(#1) (32KB)
0x0010_0000| SA4-7(#1) (8KBx4) 0x0010_0000

S9IAqN 2
yse|qurey

SA9-23(#0) (64KBx15) SA9-23(#0) (64KBx15) SA9-23(#0) (64KBx15)

salAqiN G'T
yse|qure|y

EEING TR
use|qurep

SAB(#0) (32KB) SAB(#0) (32KB) SA8(#0) (32KB)
0x0000_0000| SA4-7(#0) (8KBx4) 0x0000_0000| SA4-7(#0) (BKBx4) 0x0000_0000| SA4-7(#0) (BKBx4)

* See S6E2CC/S6E2C5/S6E2C4/S6E2C3/S6E2C2/S6E2C1 Series Flash Programming Manual to confirm the detail of flash
Memory.
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Memory Map (3)

S6E2C4 Series

S6E2C4AJ

Hi-Speed Quad SPI
256 Mbytes

Resenved

S6E2C4AL

0xD000_0000

Hi-Speed Quad SPI

256 Mbytes

Resened

SDRAM
256 Mbytes

SDRAM
256 Mbytes

SRAM

/INOR Flash Memory
/NAND Flash Memory
256 Mbytes

S6E2C4AH
0xD000_0000
0xC000_0000
Resened
0x8000_0000
0x7000_0000
SRAM
INOR Flash Memory
/NAND Flash Memory
256 Mbytes
0x6000_0000

SRAM

/NOR Flash Memory
INAND Flash Memory
256 Mbytes

Document Number: 002-04986 Rev.*B
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S6E2C4 Series

Power-On
Reset or Device |Run mode : Return
9 Low- INITX Internal or Sleep Timer mode, Deep Standby RTC From Deep
s Input RTC mode, or mode or Deep Standby
- Voltage | gyate Reset mode Stop mode State Stop mode State Standby
» . Detection State State P P Mode State
5 | Function State
3 Group
n
E Power Power Supply Power Power Supply Power Supply Power
Supply Stable Supply Stable Stable Supply
Unstable Stable Stable
- INITX=0 | INITX=1 | INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Analog
output *2 *3
selected
External N
interrupt o Maintain | Gpio |
3 enable Hi-Z/ Hi-z/ Maintain pr:t\gtoeus s_eltectecli, I—_||-Z/|tn;_ern§1l GPIO
. . . previous o interna input fixe
selected Hi-Z input input ctate | Maintain input fixed at 0 selected
Resource enabled | enabled previous 0
other than . at
state | Hi-Z/internal
above input fixed
selected pat 0
GPIO
selected
External Maintain
interrupt Setting | Setting | Setting reviols
enable disabled | disabled | disabled P state GPIO
selected _— — -
Maintain | Maintain selected, | Hi-Z/internal
Resource . . . . . GPIO
K other than previous | previous internal input fixed selected
Hi-z/ Hi-Z/ state state | Hi-Z/internal | input fixed at0
above . . . . )
Hi-Z input input input fixed ato0
selected enabled | enabled ato
GPIO
selected
Hi-z/ Hi-z/ . Hi-Z/ . . . .
internal | internal | HiI-Z/ internal Hi-2/ Hi-Z/ Hi-Z/ Hi-Z/
inout inout internal inout internal internal internal internal
Analog fixeF::i at fixeF()j at input fixed fith)ad input fixed | input fixed | input fixed | input fixed
input Hi-Z o/ o/ at 0/ at 0/ at 0/ at 0/ at 0/ at 0/
selected analog analog analog analog analog
analog analog . analog - . - -
inout inout input inout input input input input
L P P enabled P enabled enabled enabled enabled
enabled | enabled enabled
other than GPIO
sbove | Seting | Seting | Seting | MO | Mateln | ezl | seected, | Mol g
selected | disabled | disabled | disabled | P P P . ! P selected
GPIO state state ato input fixed at0
ato
selected

Document Number: 002-04986 Rev.*B
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S6E2C4 Series

Package thermal resistance and maximum permissible power for each package are shown below.
The operation is guaranteed maximum permissible power or less for semiconductor devices.

Table for Package Thermal Resistance and Maximum Permissible Power

Printed Thermal Maximum Permissible Power
Package Circuit Resgstance (mW)
Board (OCJ,(‘N) Ta = +85°C Ta = +105°C
Single-layere
LQS144 dI b%th si}c/jes 48 833 ar
(0.5-mm pitch) 4 layers 33 1212 606
Single-layere
LQP176 3 both sitles 45 889 444
(0.5-mm pitch) 4 layers 31 1290 645
Single-layere
LQQ216 d b%th si)clies 46 870 435
(0.4-mm pitch) 4 layers 32 1250 625
Single-layere ) ) B
LOBSEl92 e d both sides
(0.8-mm pitch) 4 layers 35 1143 571

WARNING:

1. The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device.

All of the device's electrical characteristics are warranted when the device is operated within these ranges.

2. Always use semiconductor devices within their recommended operating condition ranges. Operation outside these ranges
may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet.

4. Users considering application outside the listed conditions are advised to contact their representatives beforehand.

Document Number: 002-04986 Rev.*B
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S6E2C4 Series

Separate Bus Access Asynchronous SRAM Mode
(Vcc = 2.7V to 5.5V, Vss = QV)

Parameter Symbol Pin Name Conditions . Value Unit | Remarks
Min Max
MiaiEni(um pulse width toew MOEX - MCLKxn-3 - ns
oMuCt:p?u): ée;/??i?rrlgss test—av BICA(/:ASD)[(Z[Z C())]] ” -9 +9 ns
rl\w/lo?dEt)i(nIe_)Address toEH - AX MX'S[Z( 0] - 0 MCLKxm+9 | ns
mgﬁi i g;|ay time test - oeL MOEX, - MCLKxm-9 | MCLKxm+9 | ns
mgg;é % tiTne toEH - csH MESXLT: 0] - 0 MCLKxm+9 | ns
mggmgmay time tcst - RoQmL MD'\/IQC,\f[é 0] - MCLKxm-9 | MCLKxm+9 | ns
Er?tea setup—MOEX ! tos - oe MA'\I/DIO:?;]?:[él: - 20 - ns
,I\Dﬂe(ljtgﬁgl;ime toH - oE MA%%'?K[&L - 0 - ns
mx\]’liﬁm pulse width twew MWEX - MCLKxn-3 - ns
m\ﬁﬁegf Sﬁfss twen - Ax MQ\”E’)V[ZE Zf 0] - 0 MCLKxm+9 | ns
M\(/:V?E);ﬂ gelay time tost - wet MWEX, - MCLKxn-9 MCLKxn+9 | ns
m\C/:VSE;TT(;Iay time tweH - csH Mesir: ol - 0 MCLKxm+9 | ns
mggﬁlﬁem time tesL-woomL MDMQC,\?[;( 0] - MCLKxn-9 MCLKxn+9 ns
Eﬂgi)éjtpzt time test-ox MAI\S%?[’%: - MCLK-9 MCLK+9 ns
MWEX T~ twen - MANIII)V/E\\;}I'EK([’SL . 0 MCLKxm+9 | ns

Note:

— When the external load capacitance CL= 30 pF (m =0to 15, n = 1 to 16)

Document Number: 002-04986 Rev.*B
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S6E2C4 Series

SDRAM Access

MSDCLK

MAD[24:0]

MDQM[1:0]

MCSX

MRASX

MCASX

MSDWEX

MSDCKE

MADATA[15:0]

MADATA[15:0]

_ tcvesp o
¥ taosp
Address ><
[
—\ twrosp /—
>
—\| tmcssp /—
>
——\| trassp /—
[
—\ tcassp /—
hyg
—\| tmwesp /—
——\| tokesp /—
«—tDssD » <> tpHsp
RD
<« tposp > tpozsp
WD

Document Number: 002-04986 Rev.*B
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12.4.11 Base Timer Input Timing

Timer Input Timing
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
. TIOAN/TIOBN
Input pulse width triwH, triwe (when using as ECK, TIN) - 2tcyep - ns

triwn triwe
Vs Vs
Vs Vs

Trigger Input Timing

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

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
. TIOAN/TIOBN
Input pulse width tTrRGH, tTRGL (when using as TGIN) - 2tcvep - ns

trreH trreL
TGIN
Vins Vins
Vs Vs

Note:
— tcvep indicates the APB bus clock cycle time. For more information about the APB bus number to which the base timer is

connected, see 8. Block Diagram in this data sheet.

Page 125 of 192
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tcsoi
scs _
output
tcssi ECSHl
: SS_\_/_X
tout
outpu r
SOT
(SPI=0) \ X K SS X /
SOT
(SPI=1) \ X X SS :X—/
MS bit=0
gg =
SCSs i )
input 4]
- tcsHE
SCK
inlet /_\JSS
SOT
(SPI=0) \ X K gg X 74
tose
- 0.',:::,:.:;f,:.:.:@;‘:.:t}f::':':':':':.m >< >< >< /
(SPI=1) LA
MS bit=1

Document Number: 002-04986 Rev.*B
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High-Speed Synchronous Serial (SPI =0, SCINV =1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

Pin o Vec <45V Vec 245V ]
Parameter Symbol Name Conditions Unit
Min Max Min Max
Serial clock cycle time tscyc SCKx 4tcyep - Atcycp - ns
. SCKXx
SCK1—SOT delay time t ' -10 +10 -10 +10 ns
= Y Srov! SOTx Internal shift
. SCKX, ClOClI( 14
SIN—-SCK| setup time tivsLi SINX operation oo - 125 - ns
SCK|]—SIN hold time tsuixi SSCI:E;((' 5 - 5 - ns
Serial clock L pulse width tsLsH SCKXx 2tcyep -5 - 2tcyep - 5 - ns
Serial clock H pulse width tsHsL SCKx tevep + 10 - tevep + 10 - ns
SCK1—SOT delay time tSHOVE SS%'%X’ ; 15 - 15 ns
SCKX External shift
SIN—SCK| setup time tivste SNk clock 5 - 5 - ns
X operation
SCK|}—SIN hold time tsLixe SSCI:E;((, 5 - 5 - ns
SCK fall time tr SCKx - 5 - 5 ns
SCK rise time tr SCKx - 5 - 5 ns
Notes:

— The above characteristics apply to CLK synchronous mode.

— tcyer 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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tscve |
Vo
SCK X Voo VoL
tsovLl N tsHow
VoH Vo
SOT VoL XT VoL
'< tivswi >e tsuixi
SIN Vi Vin
Vi Vi
MS bit=0
tsLsH | tshsL |
By > |e
SCK Vi1 Vi1 v ViH
N Vi Vi
* = Nl R ] tsrove
Von “Von
SOT VoL XT VoL
tivste —ple——— tslixe ——
SIN Vi Vi
Vi Vi
MS bit=1
*. Changes when writing to TDR register

Document Number: 002-04986 Rev.*B
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When Using High-Speed Synchronous Serial Chip Select (SCINV =0, CSLVL =1)
(Vcc = 2.7V 10 5.5V, Vss = 0V)

o Vec <45V Vec245V )
Parameter Symbol | Conditions Unit
Min Max Min Max
SCS|—SCK| setup time tessi int | (*1)-20 (*1)+0 (*1)-20 (*1)+0 ns
nterna
SCK1—SCS1 hold time tcsHi shift clock (*2)+0 (*2)+20 (*2)+0 (*2)+20 ns
. operation (*3)-20 (*3)+20 (*3)-20 (*3)+20

SCS deselect time tcsol +5tcvep +5tcyep +5tcvep +5tcvep ns
SCS|—SCK| setup time tcsse 3tcyep+15 - 3tcyep+15 - ns
SCK1—SCS1 hold time tcsHe External 0 - 0 - ns
SCS deselect time tcspe shift clock 3tcvep+15 - 3tcvep+15 - ns
SCS|—SOT delay time tose operation - 25 - 25 ns
SCS1—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 hit valuexserial chip select timing operating clock cycle [ns]

Notes:
— tcyer 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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<—tmcyc—>
<_tmhw_>
—t
12SCK (CPOL=0) 71 XK ™ 7Z \ 7l Xﬁ /_71_\_71_\
12SCK (CPOL=1) 3§ 7Z 5( 7Z 5( 7£_¥_7é_5§ FL%
tdfs tdfs
12SWS
(FSPH=0, FSLN=0) =~ —nu | S/ F
ats tafs
12SWS /
(FSPH=1, FSLN=0) / 7/
tdfs tdfs
12SWS s
(FSPH=0, FSLN=1) ~ —— |
tars tafs
12SWS Y/ s
(FSPH=1, FSLN=1) / .
ddo,

12SDO ( X X

teai thai toai Thai
ble b ble

>7
X XX —

sai

12SDI - 7
(SMPL=1) * X y :X—>7

Note:
— See Chapter7-2: I12S (Inter-IC Sound bus) Interface in FM4 Family Peripheral Manual Communication Macro Part (002-04862)
for the details of CPOL, FSPH, FSLIN, and SMPL.

0.8 x Vcc 0.8 % VCC 08x% VCC
12SDI
0.2 X Vgo 0.2 X Vgo

ts t
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Slave Mode Timing
(Vcc = 2.7V to 5.5V, Vss = 0V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
Input frequency fscyc 12SCK - - 12.288 MHz
t 45 55 %
Input clock pulse width S 12SCK - 2
tsiw 45 55 %
I2SWS—12SCK ¢ 12SCK, ] 8 ] ns
Setup time S 12SWS
I2SWS—I12SCK i I12SCK, ) 0 i ns
Hole time HA 12SWS
g;g;(ﬂTm—e’JlZSDO topo - 0 32 ns
I2SCK T —12SDO : 125CK, 125D0 ] 0 I -
Delay time*? DFB1
[2SDI—I12SCK | teo 8 ns
Setup time ] )
12SDI—12SCK | . 12SCK, 125Dl ] 0 ] ]
Hole time HDI S
Input signal rise time tri 12SCK, - - 5 ns
Input signal fall ime tr 12SWS, 12SDI - - 5 ns

*1: Except for the first bit of transmission frame
*2: When FSPH bit =1

Notes:
— When the external load capacitance CL= 20 pF
= When I2SWS = 48 kHz, I2MCLK = 256 X12SWS

Frame synchronization signal (I2SWS) is settable to 48 kHz, 32 kHz, 16 kHz. See Chapter7-2: I12S (Inter-IC Sound bus)
Interface in FM4 Family Peripheral Manual Communication Macro Part (002-04862) for the details.
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ANXx
Analog input pin
Rext Rain

Analog signal w w Py

source

Comparator

—— Can

(Equation 1) ts = (Rain + Rext) x Cain % 9
ts:  Sampling time
Ra: Input resistance of A/D = 1.2 kQ at 4.5V < AVcc < 5.5V
Input resistance of A/D = 1.8 kQ at 2.7V < AVcc < 4.5V
Can: Input capacity of A/D = 12.05 pF at 2.7V < AVcc £ 5.5V
Rext: Output impedance of external circuit

(Equation 2) tc = tcck x 14
tc: Compare time
tcck: Compare clock cycle
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12.7 Low-Voltage Detection Characteristics

12.7.1 Low-Voltage Detection Reset

S6E2C4 Series

. Value ]

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

12.7.2 Interrupt of Low-Voltage Detection
Paramet Symbol | Conditi Value Unit Remark
arameter ymbo onaitions Min Typ Max ni emarks
Detected voltage VDL 2.80 2.90 3.00 \Y, \éVhen voltage
N rops
SVHI = 00111 When voltage
Released voltage VDH 2.90 3.00 311 \% rises 9
Detected voltage VDL 2.99 3.10 3.21 Vv \é\’he“ voltage
_ rops
SVHI = 00100 When voltage
Released voltage VDH 3.09 3.20 3.31 Vo ises 9
Detected voltage VDL 3.18 3.30 3.42 Vv \é\’he” 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 \é\’he” voltage
_ rops
SVHI = 01111 When voltage
Released voltage VDH 3.76 3.90 4.04 Vo s 9
Detected voltage VDL 3.76 3.90 4.04 v \é\’he” voltage
_ rops
SVHI = 01110 When voltage
Released voltage VDH 3.86 4.00 4.14 \% rises 9
Detected voltage VDL 4.05 4.20 4.35 v | Whenvoltage
_ drops
SVHI = 01001 When voltage
Released voltage VDH 4.15 4.30 4.45 \% rises 9
Detected voltage VDL 4.15 4.30 4.45 Vv \é\’he“ voltage
B rops
SVHI = 01000 When voltage
Released voltage VDH 4.25 4.40 4.55 \% rises 9
Detected voltage VDL 4.25 4.40 4.55 Y \é\’he“ voltage
_ rops
SVHI = 11000 When voltage
Released voltage VDH 4.34 4.50 4.66 Vo ises 9
LVD stabilization wait tvow . - - 6000xtcycp* ps

time

*: tcvep indicates the APB2 bus clock cycle time.
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