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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

160MHz

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)
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Embedded in Tomorrow™

3. Pin Assignment

LQM120 / LEM120

S6E2D3 Series

vee
P3B/TIOAO_1/INT04_1/AINO_1/12SMCLKO_0/RTO00_0IMAD10_0
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_OIMWEX_0
P7BIADTG_2/MOEX_0/GE_HBCSX1

P33/SING_O/INT00_1

P34/SOT6_0/FRCK0_0

P35/SCK6_0/IC03_0

P36/SCS60_0/INTO1_1/1C02_0

vee

vss

P37/INT02_1/GE_HBRESETX/ICO1_0
P38/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

10

11

12

vss

PB1/UDPO

PBO/UDMO

vee

PBO/SING_0/INT15_1/WKUP3/MALE_0

PB1/UHCONX0/SOT4_0/RTCCO_0/SUBOUT_O/MDQM0_0

P62ISCK4_0/INT14_1/MDQM1_0

(TOP VIEW)

PBI/ADTG_3/RTS4_O/PNL_PDO

PB4/CTS4_0/PNL_PD1
POA/SINS_1/TIOA7_1/INT12_1/PNL_PD10/MAD13_0

PB6/SIN3_1/INT13_1/PNL_PD3
P67/SOT3_1/PNL_PD4/MSDCKE 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
POSIPNL_PD14/MAD17_0
POS/INT10_1/PNL_PD1§/MAD18_0

PB5IPNL_PD2

vss

PO4/TDOISWO

PO3ITMS/SWDIO

PO2TDIMAD24_0

POVTCKISWCLK

POOITRSTX

vee

120

119

18

17

16

115

114

13

12
111
110

109
108

107
106
105

104
103
102

101
100

%
%
o7

%

9

o4

93

92

120pin Package

32

2

34

35

36

37

a2

43

39
40
4

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

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:

* 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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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(SBE2D35GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

©

D2

P3E

SOT7.0
(SDA7_0)

TIOA3 1

INTO7_1

12SDIO_0

RTO03_0
(PPG02_0)

MADO7_0

10

D1

P3F

SCK7_0
(SCL7_0)

TIOA4 1

12SCK0_0

RTO04_0
(PPG04_0)

MADO6_0

11

D4

p7C

TIOA5_1

RTO05_0
(PPGO4_0)

MWEX_0

12

E4

P7B

ADTG_2

GE_HBCSX1

MOEX_0

P7B

ADTG_2

MOEX_0

13

PA8

GE_SDDQ29

14

PA9

GE_SDDQ28

15

PAA

GE_SDDQ27

16

PAB

GE_SDDQ26

17

PAC

GE_SDDQ25

18

PAD

GE_SDDQ24
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S6E2D3 Series

Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(SBE2D35GJA)

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
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S6E2D3 Series

Pin No
o ]
e | 8% |88 | &
. . N
Module Pin Name Function g T ;:'
o LO |Lx< o
o o= |ouw m
| 1 x — g L
LLl N—r
MDQMO_0 . . . 171 115 115 B3
External bus interface byte mask signal output pin
MDQM1_0 170 114 114 B4
MALE_0 External bus |nt_erface Address Latch 172 116 116 B2
enable output signal for multiplex
MRDY_0O External bus interface external RDY input signal 64 42 42 N5
MCLKOUT_O0 | External bus interface external clock output pin 120 82 82 E12
External bus interface ALE signal to
MNALE_O control NAND Flash output pin 120 82 82 El2
External bus interface CLE signal to
MNCLE_0O control NAND Flash output pin 121 83 83 E13
External bus interface read enable signal to control
Exéir;al MNREX_0 NAND Flash output pin 123 85 85 D11
External bus interface write enable signal to control
MNWEX_0 NAND Flash output pin 122 84 84 D10
External bus interface read enable
MOEX_0 signal for SRAM 12 8 8 E4
External bus interface write enable
MWEX_0 signal for SRAM 1 ! ! D4
MSDCLK_0 SDRAM interface SDRAM clock output pin 160 108 108 C6
MSDCKE_O SDRAM interface SDRAM clock enable pin 161 109 109 B6
MRASX_0 SDRAM interface SDRAM row active strobe pin 130 88 88 C12
MCASX_0 SDRAM interface SDRAM column active strobe pin | 131 89 89 C13
MSDWEX_0 SDRAM interface SDRAM write enable pin 157 105 105 Cc7
INTOO_O . . . 36 22 - H2
= External interrupt request 00 input pin
INTOO_1 19 9 9 E3
INTOL_O External interrupt request 01 input pin 37 23 - H3
INTO1_1 ptreq Pt p 22 12 12 F4
INT02_0 External interrupt request 02 input pin 38 24 - )2
INTO2_1 ptred PP 25 15 5 | F3
INTO3_0 . . . 39 25 - J3
External interrupt request 03 input pin
INTO3_1 26 16 16 F2
INTO4_0 External interrupt request 04 input pin 40 26 - K2
External INTO4_1 PLreq putp 6 2 2 C3
interrupt INT05_0 External interrupt request 05 input pin s 27 27 K3
INTO5_1 ptreq putp 7 3 3 c2
INTO6_0 . . . 42 28 28 L2
- External interrupt request 06 input pin
INTO6_1 8 4 4 D3
INTO7.0 External interrupt request 07 input pin 43 29 29 L3
INTO7_1 ptreq Pt p 9 5 5 D2
INT08_0 External interrupt request 08 input pin 52 34 34 L4
INTO8_1 ptreq putp 120 82 82 E12
INTO9_0 . . . 100 66 66 K11
= External interrupt request 09 input pin
INTO9_1 123 85 85 D11
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S6E2D3 Series

Pin No
o ]
2 e |22 o
Module Pin Name Function Y E& 7R~ £
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
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6.3 Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.

For reliable performance, do the following:

1. Humidity
Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high humidity levels are

anticipated, consider anti-humidity processing.

2. Discharge of Static Electricity
When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal operation. In such cases,
use anti-static measures or processing to prevent discharges.

3. Corrosive Gases, Dust, or Oil
Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will adversely affect the device. If
you use devices in such conditions, consider ways to prevent such exposure or to protect the devices.

4. Radiation, Including Cosmic Radiation
Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users should provide
shielding as appropriate.

5. Smoke, Flame

CAUTION: Plastic molded devices are flammable, and therefore should not be used near combustible substances. If devices
begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of Cypress products in other special environmental conditions should consult with sales
representatives.
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8. Block Diagram

S6E2D35J0A / SBE2D35G0A / S6E2D35GJIA
TRSTX,TCK,
o SRAMO
TDILTMS SWJ-DP ETM* 2Kbyte
DO 32Kbytes
ROM
TRACEDX, TPIU* SRAM2
T
TRACECLK able 4Kbytes
Cortex-M4 Core |
@160MHz(Max)
~ MainFlash I/F
FPU MPU | NvIC I H
s [€&—>: Trace Buffer
Sys 3 i (16Kbytes) MainFlash
o €= 384Kbytes
] 3 ¢ 55 Securit
\% : -
= [11]
i z
‘Watchdog Timer =
o é -
o =
Clock Reset = 3 UHCONXO
Generator oy =
<o
INITX <
z
>
b=
= DVAC
sch.
—> DSTC
3 x 1unit(128ch.)
K
Source Clock 1
X0 [
Main CR
Xt : osc | P | 100k _
e R - g PRG-CRC
VBAT Domain AMHz 5 @ Accelerator
H 73
X0A H 3 o 12SMCLKX,
XA o 3 g bs <<: > swsx 25ckx
H T @ @ 2units 12SDix
i ) S 1> rspox
H k4 e} )
CROUT H > 2 ?
3 [2]
L < POX,
A g % Py GPIO Plx,
— T :
e 2 < < PIN-Function-Ctrl ~ [€4-> pey
AVOCAVSS 12bit A/D Converter 24ch. o )
y > @ z MODE-Cntl
AVRHAVRL Unit o 2 < l&4— Moo, vp1
ANxx— > i z
ADTG -
Unit 1 %
z I
|| 5 mapx
TIOAX Base Timer —> :>> MADATAX
16bit 16ch./ . L] [ MCSXx, MDQMx,
TIoBx 22bit 8ch 5 K External Bus IF  [€— o2 Vwex.
= MALE,MRDY,
3 MNALE MNCLE,
AINO 9 MNWEX, MNREX,
BINO QPRC % MCLKOUT, MSDWEX,
ZINo 1ch. MSDCLK, MSDCKE,
< VRAM MRASX,MCASX
a 512Kbytes
o
; T
g mPanel IIF
AID A“’V‘gﬂ‘;" Compare g . " PNL_DCLK, PNL_DEN, PNL_PWE,
o GDC unit PNL LE PNL LH SYNC, PNL FV SYNC,
PNL_PD[23:0], PNL_TSIG[11:0]
o]
(oox 16bit |n3nélh Capture g
{ SDRAM IF W SDRAM I/F
16bit Free-run Timer 2 I—I GE SDCLK,GE SDCKEGE SDCSX,
FRCKO Soh z GE SDCASX,GE SDRASX,GE SDWEX,
. Graphi GE SDDQM3:0],GE_SDBA[L0],
16bit Output Compare raphic GE SDAI11:0].GE SDDQI3L0]
oeh ™ Engme core mHvperBus I/F
DTTIOX T I GE HBCK, GE_HBDQ[7:0], GE_HBCSXO/1,
RTOOX 2 HighSpeed GE_HBRWDS, GE_HBRESETX,
2 Quad SPI GE HBINTX, GE HBRSTOX, GE HBWPX
k] x mHahSpeed Quad SPI
g H 2 GE SPCK, GE_SPDQI3:0], GE_SPCSX0
16'§ﬁh“’e «2f ¥ “SEE2D35GJA Unavailabie
. a
Multi-function Timer  1unit i L1 ?(u' VFLASH
b k= <—>| GDC Clock Cntl. | PLL i 2Mbytes
. o *SBE2D35GJA Only
VBAT VBAT Domain @ USB Clock Cntl,
<
VWAKEUP, Real-Time Clock iy - p——
T PS Clock Cntl. PLL R
veescn £ [ rscockom |
RTCCO,SUBOUT Port Cntl. Reset
<—>| LVD Cntl. |<—> LVD
Regulator ¢
Peripheral Clock Gating @I Deep Standby Cntl. } WHUPx
Low -speed CR Prescaler
) External Interrupt INTXX
IRQ-Monitor le—> Controller
16¢ch + NMI NMX
CRC Accelerator
SCKx
Mutti-function Serial VF SINX
Watch Counter ach. SOTx
€ (winFFO chotoch7) CTS4
HW flow I(ch4) RTS4
SCSx
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12.3 DC Characteristics

12.3.1 Current Rating

S6E2D3 Series

Table 12-2 Typical and Maximum Current Consumption in Normal Operation (PLL), Code Running from Flash Memory
(Flash Accelerator Mode and Trace Buffer Function Enabled)

. Value
Pin o Frequency** -
Parameter | Symbol Name Conditions (MH2) Typ*t Max*2 Unit Remarks
160 MHz 182 279 mA
144 MHz 176 270 mA
120 MHz 167 256 mA
Normal 100 MHz 159 244 mA
operation | . 80 MHz 151 233 MA | When all peripheral
*6,*7 60 MHz 143 221 mA clocks are ON
(PLL) 40 MHz 136 210 mA | GDC clock 160 MHz
20 MHz 128 199 mA
8 MHz 123 191 mA
Power
supply lec vCe 4 MHz 14232 i’g mA
current 160 MHz mA
144 MHz 39 112 mA
120 MHz 34 106 mA
Normal 100 MHz 29 100 mA
opiga’tcl;m ' | *5 80 MHz 24 95 mA When all peripheral
: 60 MHz 20 90 MA | clocks are OFF
(PLL) 40 MHz 15 84 mA
20 MHz 10 78 mA
8 MHz 7 74 mA
4 MHz 6 73 mA

*1: Ta=+25°C, Vcc=3.3 V
*2: T3=+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 accelerator mode and trace buffer function (FRWTR.RWT = 10, FBFCR.BE = 1)

*6: Data access is nothing to main flash memory and VFLASH memory

*7: When using the crystal oscillator of 4 MHz (including the current consumption of the oscillation circuit)
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Table 12-4 Typical and Maximum Current Consumption in Normal Operation (PLL), Code with Data Accessing Running
from Flash Memory (Flash 0 Wait-cycle Mode and Read Access 0 Wait)

; Value
Pin " Frequency** .
Parameter | Symbol Name Conditions (MH2) Typ* Max*2 Unit Remarks
72 MHz 168 251 mA
60 MHz 161 242 mA
48 MHz 154 233 mA *3
*5 36 MHz 147 224 MA | When all peripheral
24 MHz 140 214 mA clocks are ON
12 MHz 133 205 mA GDC clock 160 MHz
oy | [P e
suppl | VCC ’
Cuﬁgﬁt ° *6,*7,"8 72 MHz 41 114 mA
(PLL) 60 MHz 36 108 mA
48 MHz 32 104 mA |,
36 MHz 27 98 mA .
*|
71 T B B4
12 MHz 18 88 mA
8 MHz 17 87 mA
4 MHz 15 85 mA

*1: TaA=+25°C, Vcc=3.3 V

*2: Ty)=+125°C, Vcc=3.6 V

*3: When all ports are fixed.

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

*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 4 MHz (including the current consumption of the oscillation circuit)

*8: Data access is nothing to VFLASH memory
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12.4.10 External Bus Timing

External Bus Clock Output Characteristics
(Vec = 2.7V to 3.6V, Vss = 0V)

.. Value
Conditions Unit Remarks

Min Max

Parameter Symbol Pin Name

Output frequency tcveLe MCLKOUT*! - 50*2 MHz

*1: The external bus clock (MCLKOUT) is a divided clock of HCLK.
For more information about setting of clock divider, see Chapter 14: External Bus Interface in FM4 Family Peripheral
Manual Main part (002-04856).

*2: Generate MCLKOUT at setting more than 4 divisions when the AHB bus clock exceeds 100 MHz.

0.8 x Vcc \ 0.8 x Vcc

MCLKOUT
| tevele
External Bus Signal Input/output Characteristics
(Vcc = 2.7V to 3.6V, Vss = 0V)
Parameter Symbol Conditions Value Unit Remarks

. . - ViH 0.8 x Vcc \%
Signal input characteristics Vi ] 0.2 x Ve v

. - Vor 0.8 x Vcc V
Signal output characteristics VoL 0.2 x Ve v

Input signal Vi Vin )
N ViL Vi Vi

) 4 VoH VoH N
Output signal N VoL Vou A
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12.4.12 CSIO Timing

Synchronous Serial (SPI =0, SCINV = 0)
(Vec = 2.7V to 3.6V, Vss = 0V)

Symb Pin s Value .
Parameter ol Name Conditions Min Niax Unit
Baud rate - - - 8 Mbps
Serial clock cycle time tscyc SCKx Atcyep - ns
. SCKX,
SCK|—SOT delay time tsLow SOTx Internal shift -30 + 30 ns
SIN—SCK?t ¢ SCKX, clock 50 ] ns
setup time VSHI SINX operation
. SCKX,
SCK1—SIN hold time tsHixi SINX 0 - ns
Serial clock L pulse width tstsh | SCKx ZtClYSP i - ns
Serial clock H pulse width tsus. | SCKx ‘Cylcg * - ns
. SCKX, .
SCK|—SOT delay time tsLove SOTx External shift - 50 ns
clock
SIN—-SCK1 SCKX, . i
setup time tivsHE SINX operation 10 ns
. SCKX,
SCK1—SIN hold time tsHIxE SINX 20 - ns
SCK falling time te SCKx - 5 ns
SCK rising time R SCKX - 5 ns

Notes:
—  The above characteristics apply to CLK synchronous mode.

— 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.

—  These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance C. = 30 pF.
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tscye
SCK 74 Vo VoL VoH
——— tsovn ———» tsLow
\on \on
soT Xi Vor VoL
tivshi > tsHixi »
ViH Vin
SIN Vi Vi
MS bit=0
SCK
SOT Vou XLVOH
Vo Vo,
tIVSHE e ——— tSHIXE
SIN " Vi
\'A Vi
MS bit=1
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When Using Synchronous Serial Chip Select (SCINV =0, CSLVL=0)
(Vce = 2.7V to 3.6V, Vss = 0V)

- Value )
Parameter Symbol Conditions - Unit
Min Max

SCS1—SCK| setup time tessi Internal shift (*1)-50 (*1)+0 ns
SCKt—SCS| hold time tesHi clock (*2)+0 (*2)+50 ns
SCS deselect time tcsol operation (*3)-50+5tcycp (*3)+50+5tcycp ns
SCS1—SCK| setup time tcsse 3tcver+30 - ns
SCK1—SCS| hold time tesHE External shift 0 - ns
SCS deselect time tcspe clock 3tcver+30 - ns
SCS1—SOT delay time tose operation - 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 bhit 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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v g

'|II;«

‘tCSDI
scs - ‘X [
output _ i

tcssi tesHi

SCK
output

ss
I G L N
I S

MS bit=0
(g) fcspe
SCS B < >
input ; "
tosse tcsHE
SCK
input
toee
SOT
(SPI=0) 71
tbse

<«

)
IR
(sPi=D) Ui

MS bit=1
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High-Speed Synchronous Serial (SPI =0, SCINV = 1)
(Vec = 2.7V to 3.6V, Vss = 0V)

- - Value ;

Parameter Symbol Pin Name Conditions Min Max Unit

Serial clock cycle time tscyc SCKx Atcyep - ns
. SCKX,

SCKt—SOT delay time tsHow SOTx -10 +10 ns

SCK Internal shift clock 14
' operation -

SIN—SCK| setup time tivsui SINX p Lo ns
. SCKX,

SCK|—SIN hold time tsLixi SINX 5 - ns

Serial clock L pulse width tsLsH SCKx 2tcycp -5 - ns

Serial clock H pulse width tsHsL SCKx tcvep + 10 - ns
. SCKX,

SCKt—SOT delay time tsHove SOTx - 15 ns

. SCKX, External shift

SIN—SCK| setup time tivsLE SINX clock operation 5 - ns
. SCKX,

SCK|—SIN hold time tsLixe SINX 5 - ns

SCK falling time te 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 CL = 10 pF)

Document Number: 002-03984 Rev.*B Page 123 of 182



Embedded in Tomorrow™

S6E2D3 Series

tscyc |
scK Vor - \ Von
VOL N
tsHovi
soT Von
VoL
tivsLi tsLixi
4 N
SIN Vin A\
x Vi ViL 4
MS bit =0
< tQI—IQI » < tQI SH »
a a\l
SCK \ Vi,
VIL \T 1 VIL
tr te N
SOT Vou ><
Va _ | _
4 tI\IQI 2 th IXE )
SIN W Vi, V,, W
N Vu Vu Vi

MS bit=1
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External Clock (EXT = 1): when in Asynchronous Mode Only
(Vcc = 2.7V to 3.6V, Vss = 0V)

- Value ;
Parameter Symbol | Condition Min Max Unit Remarks
Serial clock L pulse width tsLsH tcvep + 10 - ns
Serial clock H pulse width tsHsL _ tcvep + 10 - ns
SCK falling time te CL=30pF - 5 ns
SCK rising time R - 5 ns
tr tr
= s N ts s v
SCK V VIH VIH V V VIH
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12.4.15 I?C Timing

Standard Mode, Fast Mode
(Vec = 2.7V to 3.6, Vss = 0V)

Parameter Symbol Conditions St'a?ndard M&ii MFi?]St Moﬂﬂeax Unit | Remarks
SCL clock frequency fscL 0 100 0 400 kHz
(Repeated) START condition hold
time tHDSTA 4.0 - 0.6 - us
SDA | — SCL |
SCL clock L width tLow 4.7 - 13 - us
SCL clock H width tHIGH 4.0 - 0.6 - us
(Repeated) Start condition setup
time tsusta _ 4.7 - 0.6 - s
SCL 1 — SDA | CL=30pF, "
- R = (Vp/loL)
Data hold time tHDDAT 0 3.457 0 0.9% | ps
SCL| > SDA|1 : :
2o Ry tsupaT 250 : 100 - | ons
E(T;(E? C_O)nsfilljti:? setup time tsusto 4.0 - 0.6 - us
Bus free time between
Stop condition and Start condition tBuF 47 ) 13 i Hs
2 MHz < v 2
tcycr<40 MHz 2 tever ) tevep™ i ns
40 MHz < v 4
tcyepr< 60 MHz 4 tevee ) tevep™ i ns
Noise filter tsp 60 MHz < “ 6 *5
tcycpr<80 MHz 6 tever ) tevep™ i ns
80 MHz < 8
tever < 100 8 tevep™ - x4 - ns
MHz tcvep

*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 lo. indicates VoL guaranteed current.

*2: The maximum tHppar 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 I°C 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.
When the standard mode is used, please set to 2 MHz or more peripheral bus clock.
When fast mode is used, please set to 8MHz or more peripheral bus clock.
*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.
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GE_SPCSX0
—tscycwm
mode0
mode2
GE_SPCK " tosLskoz tosksLo?
model
mode3
*tOSLsm > tosksLT3 ’
GE_SPDQO, input
GE_SPDQ1,
GE_SPDQ2, tDSSET, tspHoLD
GE_SPDQ3
output
tospAT
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