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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor ARM® Cortex®-M4F

Core Size 32-Bit Single-Core

Speed 160MHz

Connectivity CSIO, EBI/EMI, I²C, LINbus, SPI, UART/USART, USB

Peripherals DMA, I²S, LVD, POR, PWM, WDT

Number of I/O 154

Program Memory Size 384KB (384K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 36K x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 3.6V

Data Converters A/D 24x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 176-LQFP

Supplier Device Package 176-LQFP (24x24)
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Module Pin Name Function 
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GDC 
Panel 

PNL_DCLK GDC clock output pin 67 45 45 K8 

PNL_DEN GDC data enable output pin （blanking signal) 68 46 46 L8 

PNL_PWE GDC power enable control output pin 66 44 44 L7 

PNL_LE GDC line end output pin 69 47 47 K9 

PNL_LH_SYNC GDC horizontal synchronization output pin 70 48 48 L9 

PNL_FV_SYNC GDC vertical synchronization output pin 71 49 49 L10 

PNL_PD0 

GDC panel data output pin  

165 113 113 C4 

PNL_PD1 164 112 112 B5 

PNL_PD2 163 111 111 C5 

PNL_PD3 162 110 110 A6 

PNL_PD4 161 109 109 B6 

PNL_PD5 160 108 108 C6 

PNL_PD6 158 106 106 B7 

PNL_PD7 157 105 105 C7 

PNL_PD8 156 104 104 A8 

PNL_PD9 155 103 103 B8 

PNL_PD10 154 102 102 C8 

PNL_PD11 153 101 101 A9 

PNL_PD12 152 100 100 B9 

PNL_PD13 151 99 99 C9 

PNL_PD14 150 98 98 D9 

PNL_PD15 149 97 97 C10 

PNL_PD16 131 89 89 C13 

PNL_PD17 130 88 88 C12 

PNL_PD18 125 87 87 D13 

PNL_PD19 124 86 86 D12 

PNL_PD20 123 85 85 D11 

PNL_PD21 122 84 84 D10 

PNL_PD22 121 83 83 E13 

PNL_PD23 120 82 82 E12 

PNL_TSIG0 

GDC timing generator for panel control 
 
PNL_TSIG signals are customized synchronization 
signals for direct interfacing to the 
column and row drivers of most panel types. 
For more information, refer to Peripheral Manual 
(GDC Core part). 

70 48 48 L9 

PNL_TSIG1 71 49 49 L10 

PNL_TSIG2 68 46 46 L8 

PNL_TSIG3 69 47 47 K9 

PNL_TSIG4 66 44 44 L7 

PNL_TSIG5 130 88 88 C12 

PNL_TSIG6 125 87 87 D13 

PNL_TSIG7 124 86 86 D12 

PNL_TSIG8 123 85 85 D11 

PNL_TSIG9 122 84 84 D10 

PNL_TSIG10 121 83 83 E13 

PNL_TSIG11 120 82 82 E12 
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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 
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TDO

TRACEDx,
TRACECLK

I

D

Sys

UDP0,UDM0

UHCONX0

INITX
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X1A I2SWSx,I2SCKx

I2SDIx
I2SDOx

CROUT
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AVCC,AVSS,
AVRH,AVRL MD0,MD1

ANxx
ADTG

MADx
TIOAx MADATAx

MCSXx,MDQMx,
TIOBx MOEX,MWEX,

MALE,MRDY,
MNALE,MNCLE,

AIN0 MNWEX,MNREX,
BIN0 MCLKOUT,MSDWEX,
ZIN0 MSDCLK,MSDCKE,

MRASX,MCASX

■Panel I/F
PNL_DCLK, PNL_DEN, PNL_PWE,
PNL_LE, PNL_LH_SYNC, PNL_FV_SYNC,
PNL_PD[23:0], PNL_TSIG[11:0]

IC0x

■SDRAM I/F
GE_SDCLK,GE_SDCKE,GE_SDCSX,

FRCK0 GE_SDCASX,GE_SDRASX,GE_SDWEX,
GE_SDDQM[3:0],GE_SDBA[1:0],
GE_SDA[11:0],GE_SDDQ[31:0]

■HyperBus I/F
DTTI0X GE_HBCK, GE_HBDQ[7:0], GE_HBCSX0/1, 
RTO0x GE_HBRWDS, GE_HBRESETX,

GE_HBINTX, GE_HBRSTOX, GE_HBWPX

■HighSpeed Quad SPI
GE_SPCK, GE_SPDQ[3:0], GE_SPCSX0

*S6E2D35GJA Unavailable

*S6E2D35GJA Only
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SWJ-DP
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MainFlash
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USB2.0
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DMAC
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DSTC
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VBAT Domain
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12bit A/D Converter  24ch.

Base Timer
16bit 16ch./
32bit 8ch

QPRC
1ch.

A/D Activation Compare
6ch.

16bit Input Capture
4ch.

16bit Free-run Timer
3ch.

16bit Output Compare
6ch.

Waveform Generator
3ch.

16bit PPG
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Multi-function Timer 1unit
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External Bus I/F

USB Clock Cntl. PLL

I2S Clock Cntl. PLL

LVD Cntl.

IRQ-Monitor

CRC Accelerator

Watch Counter

Deep Standby Cntl.Peripheral Clock Gating
Low -speed CR Prescaler

External Interrupt
Controller

16ch + NMI

Multi-function Serial I/F
8ch.

(w ith FIFO ch.0 to ch.7)
HW flow  control(ch.4)
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Reset
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S6E2D35J0A / S6E2D35G0A / S6E2D35GJA

GDC Clock Cntl. PLL

Graphic
Engine core

SDRAM I/F

HighSpeed
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512Kbytes
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Function 
Group 

Power-on 
Reset or 

Low-Voltage 
Detection 

State 

INITX 
Input 
State 

Device 
Internal 
Reset 
State 

Run Mode 
or Sleep 

Mode 
State 

Timer Mode 
RTC Mode or 

Stop Mode State 

Deep Standby RTC 
Mode or Deep Standby 

Stop Mode State 

Return 
from Deep 
Standby  

Mode 
State 

Power  
Supply 

Unstable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

‐ INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1 

‐ ‐ ‐ ‐ SPL=0 SPL=1 SPL=0 SPL=1 - 

E 

Mode 
input pin 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

GPIO 
selected 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Hi-Z / 
input 

enabled 

GPIO 
selected 

Hi-Z / 
input 

enabled 

GPIO 
selected 

F 

NMIX 
selected 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

WKUP 
input 

enabled 

Hi-Z / 
WKUP 
input 

enabled 

Maintain 
previous 

state 

Resource 
other than 

above 
selected Hi-Z 

Hi-Z / 
input 

enabled 

Hi-Z / 
input 

enabled 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 

GPIO 
selected 

G 

JTAG 
selected 

Hi-Z 
Pull-up / 

Input 
enabled 

Pull-up / 
Input 

enabled 
Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

GPIO 
selected 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 
Internal 

input fixed 
at 0 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 

H 

JTAG 
selected 

Hi-Z 
Pull-up / 

Input 
enabled 

Pull-up / 
Input 

enabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

Resource 
other than 

above 
selected 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 
Internal 

input fixed 
at 0 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 

GPIO 
selected 

I 

Resource 
selected 

Hi-Z 
Hi-Z / 
input 

enabled 

Hi-Z / 
input 

enabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 
Internal 

input fixed 
at 0 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 

GPIO 
selected 
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Function 
Group 

Power-on 
Reset or 

Low-Voltage 
Detection 

State 

INITX 
Input 
State 

Device 
Internal 
Reset 
State 

Run Mode 
or Sleep 

Mode 
State 

Timer Mode 
RTC Mode or 

Stop Mode State 

Deep Standby RTC 
Mode or Deep Standby 

Stop Mode State 

Return 
from Deep 
Standby  

Mode 
State 

Power  
Supply 

Unstable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

‐ INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1 

‐ ‐ ‐ ‐ SPL=0 SPL=1 SPL=0 SPL=1 - 

K 

External 
interrupt 
enabled 
selected 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 
GPIO 

selected 
Internal 

input fixed 
at 0 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 

Resource 
other than 

above 
selected Hi-Z 

Hi-Z / 
input 

enabled 

Hi-Z / 
input 

enabled 

Hi-Z / 
Internal 

input fixed 
at 0 GPIO 

selected 

L 

Analog 
input 

selected 
Hi-Z 

Hi-Z / 
Internal 

input 
fixed 
at 0 / 

Analog 
input 

enabled 

Hi-Z / 
Internal 

input 
fixed 
at 0 / 

Analog 
input 

enabled 

Hi-Z / 
Internal 

input fixed 
at 0 / 

Analog 
input 

enabled 

Hi-Z / 
Internal 

input fixed 
at 0 / 

Analog 
input 

enabled 

Hi-Z / 
Internal 

input fixed 
at 0 / 

Analog 
input 

enabled 

Hi-Z / 
Internal 

input fixed 
at 0 / 

Analog 
input 

enabled 

Hi-Z / 
Internal 

input fixed 
at 0 / 

Analog 
input 

enabled 

Hi-Z / 
Internal 

input fixed 
at 0 / 

Analog 
input 

enabled 

Resource 
other than 

above 
selected 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 
Internal 

input fixed 
at 0 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 

GPIO 
selected 
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Function 
Group 

Power-on 
Reset or 

Low-Voltage 
Detection 

State 

INITX 
Input 
State 

Device 
Internal 
Reset 
State 

Run Mode 
or Sleep 

Mode 
State 

Timer Mode 
RTC Mode or 

Stop Mode State 

Deep Standby RTC 
Mode or Deep Standby 

Stop Mode State 

Return 
from Deep 
Standby  

Mode 
State 

Power  
Supply 

Unstable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

Power  
Supply 
Stable 

‐ INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1 

‐ ‐ ‐ ‐ SPL=0 SPL=1 SPL=0 SPL=1 - 

Q 

WKUP 
enabled 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Maintain 
previous 

state 

WKUP 
input 

enabled 

Hi-Z / 
WKUP 
input 

enabled 

WKUP 
input 

enabled 

External 
interrupt 
enabled 
selected GPIO 

selected 
Internal 

input fixed 
at 0 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 

Resource 
other than 

above 
selected Hi-Z 

Hi-Z / 
input 

enabled 

Hi-Z / 
input 

enabled 

Hi-Z / 
Internal 

input fixed 
at 0 GPIO 

selected 

R 

GPIO 
selected 

Hi-Z 
Hi-Z / 
input 

enabled 

Hi-Z / 
input 

enabled 

Maintain 
previous 

state 

Maintain 
previous 

state 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 
Internal 

input fixed 
at 0 

Hi-Z / 
Internal 

input fixed 
at 0 

GPIO 
selected 

USB I/O 
pin 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Hi-Z at 
trans- 

mission/ 
Internal 

input fixed 
at 0 at 

reception 

Hi-Z at 
trans- 

mission/ 
Internal 

input fixed 
at 0 at 

reception 

Hi-Z / 
input 

enabled 

Hi-Z / 
input 

enabled 

Hi-Z / 
input 

enabled 

Hi-Z / 
input 

enabled 

*1: Oscillation is stopped at Sub timer mode, low-speed CR timer mode, RTC mode, Stop mode, Deep standby RTC mode, 
and Deep standby Stop mode. 
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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 12-1 Table for Package Thermal Resistance and Maximum Permissible Power 

Package 
Printed 
Circuit 
Board 

Thermal 
Resistance θJA 

(°C/W) 

Maximum Permissible Power 
(mW) 

TA= +85°C TA= +105°C 

LQFP: LQM120 
(0.5 mm pitch) 

4 layers 38 1053 526 

LQFP: LQM120 *1 

(0.5 mm pitch) 
4 layers 39 1026 513 

LQFP: LQP176 
(0.5 mm pitch) 

4 layers 35 1143 571 

FBGA: FDJ161 
(0.5 mm pitch) 

4 layers 35 1143 571 

Ex-LQFP: LEM120 
(0.5 mm pitch) 

4 layers 18*2 2222 1111 

 *1: When S6E2D35GJA product. 
*2: This is a case where the connection process was carried out back exposed die pad foundation. 
   Please connect directly to GND back exposed die pad. 

Notes: 

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.  

3. 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. 
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12.4.4 Operating Conditions of Main PLL (In the Case of Using Main Clock for Input Clock of PLL) 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol 
Value 

Unit Remarks 
Min Typ Max 

PLL oscillation stabilization wait time*1 
(LOCK UP time) 

tLOCK 100 - - μs  

PLL input clock frequency fPLLI 4 - 16 MHz  

PLL multiplication rate - 13 - 100 multiplier  

PLL macro oscillation clock frequency fPLLO 200 - 400 MHz  

Main PLL clock frequency*2 fCLKPLL - - 200 MHz  

*1: Time from when the PLL starts operating until the oscillation stabilizes. 

*2: For more information about Main PLL clock (CLKPLL), see Chapter 2-1 : Clock in FM4 Family Peripheral Manual  
Main part (002-04856). 

 

12.4.5 Operating Conditions of USB/I2S/GDC PLL (In the Case of Using Main Clock for Input Clock of PLL) 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol 
Value 

Unit Remarks 
Min Typ Max 

PLL oscillation stabilization wait time*1 
(LOCK UP time) 

tLOCK 100 - - μs  

PLL input clock frequency fPLLI 4 - 16 MHz  

PLL multiplication rate - 13 - 100 multiplier  

PLL macro oscillation clock frequency fPLLO 200 - 
400 MHz USB/GDC 

384 MHz I2S 

USB clock frequency *2 fCLKPLL - - 50 MHz 
After the M 
frequency division 

I2S clock frequency *3 fCLKPLL - - 12.288 MHz 
After the M 
frequency division 

GDC clock frequency *4 fCLKPLL - - 160 MHz 
After divided by 
GDC part  

*1: Time from when the PLL starts operating until the oscillation stabilizes. 

*2: For more information about USB clock, see Chapter 2-2: USB Clock Generation in FM4 Family Peripheral  
Manual Communication Macro part (002-04862). 

*3: For more information about I2S clock, see Chapter 7-1: I2S Clock Generation in FM4 Family Peripheral Manual 
Communication Macro part (002-04862). 

*4: For more information about GDC clock, see FM4 Family Peripheral Manual GDC part (002-04917). 
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12.4.10 External Bus Timing 

External Bus Clock Output Characteristics 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol Pin Name Conditions 
Value 

Unit Remarks 
Min Max 

Output frequency tCYCLE MCLKOUT*1  - 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. 

 

 

 
 

External Bus Signal Input/output Characteristics 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol Conditions Value Unit Remarks 

Signal input characteristics 
VIH 

- 

0.8 × VCC V  

VIL 0.2 × VCC V  

Signal output characteristics 
VOH 0.8 × VCC V  

VOL 0.2 × VCC V  

 

 

 

  

0.8 × Vcc0.8 × Vcc

tCYCLE

VIH

VIL VIL

VIH

VOH

VOL VOL

VOH

MCLKOUT 

Input signal 

Output signal 
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Multiplexed Bus Access Synchronous SRAM Mode 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol Pin Name 
Condition

s 

Value 
Unit Remarks 

Min Max 

MALE delay time 
tCHAL MCLK,  

MALE 

- 1 9 ns  

tCHAH - 1 9 ns  

MCLK↑→Multiplexed 

address delay time 
tCHMADV 

MCLK, 
MADATA[15:0] 

- 1 tOD ns  

MCLK↑→Multiplexed 

data output time 
tCHMADX - 1 tOD ns  

Note: 

− When the external load capacitance CL = 30 pF 

 

 

 

  

MCLK 

MCSX 

MALE 

MOEX 

MWEX 

MADATA[15:0] 

MAD [24:0] 

MDQM [1:0] 
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S6E2D3 Series 

 

 
MS bit = 0 

 

 

 

 
MS bit = 1 

 

 

  

tSCYC

VOH VOH

VOH

VOL

VOL

VIH

VIL

VIH

VIL

tSHOVI

tIVSLI tSLIXI

t SHSL t SLSH 

V 
IH 

tF tR 

V 
IH 

V 
OH 

V 
IL V 

IL V 
IL 

V 
OL 

V 
IH 

V IL 

V 
IH 

V IL 

t SHOVE 

t 
IVSLE t 

SLIXE 

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 
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Synchronous Serial (SPI = 1, SCINV = 1) 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol 
Pin 

name 
Conditions 

Value 
Unit 

Min Max 
Baud rate - - - - 8 Mbps 

Serial clock cycle time tSCYC SCKx 

Internal shift clock 
operation 

4tCYCP - ns 

SCK↓→SOT delay time tSLOVI 
SCKx, 
SOTx 

- 30 + 30 ns 

SIN→SCK↑ setup time tIVSHI 
SCKx, 
SINx 

50 - ns 

SCK↑→SIN hold time tSHIXI 
SCKx, 
SINx 

0 - ns 

SOT→SCK↑ delay time tSOVHI 
SCKx, 
SOTx 

2tCYCP - 30 - ns 

Serial clock L pulse width tSLSH SCKx 

External shift 
clock operation 

2tCYCP - 10 - ns 

Serial clock H pulse width tSHSL SCKx tCYCP + 10 - ns 

SCK↓→SOT delay time tSLOVE 
SCKx, 
SOTx 

- 50 ns 

SIN→SCK↑ setup time tIVSHE 
SCKx, 
SINx 

10 - ns 

SCK↑→SIN hold time tSHIXE 
SCKx, 
SINx 

20 - ns 

SCK falling time tF SCKx - 5 ns 

SCK rising time tR SCKx - 5 ns 

 

 

 
 

 

 

 

 

 

  

Notes:

− The above characteristics apply to CLK synchronous mode. 

− tCYCP 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 CL = 30 pF. 
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S6E2D3 Series 

When Using Synchronous Serial Chip Select (SCINV = 0, CSLVL=1) 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol Conditions 
Value 

Unit 
Min Max 

SCS↓→SCK↓ setup time tCSSI 
Internal shift 

clock 
operation 

(*1)-50 (*1)+0 ns 

SCK↑→SCS↑ hold time tCSHI (*2)+0 (*2)+50 ns 

SCS deselect time tCSDI 
(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP 

ns 

SCS↓→SCK↓ setup time tCSSE 

External 
shift clock 
operation 

3tCYCP+30 - ns 

SCK↑→SCS↑ hold time tCSHE 0 - ns 

SCS deselect time tCSDE 3tCYCP+30 - ns 

SCS↓→SOT delay time tDSE - 40 ns 

SCS↑→SOT delay time tDEE 0 - ns 

(*1): CSSU bit value×serial chip select timing operating clock cycle [ns] 

(*2): CSHD bit value×serial chip select timing operating clock cycle [ns] 

(*3): CSDS bit value×serial chip select timing operating clock cycle [ns] 

 

 

 

 

 

 

  

Notes:

− tCYCP 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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S6E2D3 Series 

 

 

 
MS bit = 0 

 

 

 

 
MS bit = 1 

 

 

  

tSCYC

VOH VOH

VOH

VOL

VOL

VIH

VIL

VIH

VIL

tSHOVI

tIVSLI tSLIXI

t SHSL t SLSH 

V IH 

tF tR 

V IH 

V OH 

V IL V IL V IL 

V OL 

V IH 
V IL 

V IH 
V IL 

t SHOVE 

t IVSLE t SLIXE 

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 
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12.4.14 Quadrature Position/Revolution Counter Timing 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol Conditions 
Value 

Unit 
Min Max 

AIN pin H width tAHL - 

2tCYCP* - ns 

AIN pin L width tALL - 

BIN pin H width tBHL - 

BIN pin L width tBLL - 

BIN rising time from  
AIN pin H level 

tAUBU 
PC_Mode2 or 

PC_Mode3 

AIN falling time from  
BIN pin H level 

tBUAD 
PC_Mode2 or 

PC_Mode3 

BIN falling time from  
AIN pin L level 

tADBD 
PC_Mode2 or 

PC_Mode3 

AIN rising time from  
BIN pin L level 

tBDAU 
PC_Mode2 or 

PC_Mode3 

AIN rising time from  
BIN pin H level 

tBUAU 
PC_Mode2 or 

PC_Mode3 

BIN falling time from  
AIN pin H level 

tAUBD 
PC_Mode2 or 

PC_Mode3 

AIN falling time from  
BIN pin L level 

tBDAD 
PC_Mode2 or 

PC_Mode3 

BIN rising time from  
AIN pin L level 

tADBU 
PC_Mode2 or 

PC_Mode3 

ZIN pin H width tZHL QCR:CGSC=0 

ZIN pin L width tZLL QCR:CGSC=0 

AIN/BIN rising and falling 
time from determined ZIN 
level 

tZABE QCR:CGSC=1 

Determined ZIN level from 
AIN/BIN rising and falling 
time  

tABEZ QCR:CGSC=1 

*: tCYCP indicates the APB bus clock cycle time except when in Stop mode, in timer mode. 
About the APB bus number which Quadrature Position/Revolution Counter is connected to, see 8. Block 
Diagram in this data sheet. 

 

 

 
 

 

  

AIN

BIN

tAUBU tBUAD tADBD tBDAU

tAHL tALL

tBHL tBLL
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・I2SMCLK Input Characteristics 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol 
Pin 

Name 
Conditions 

Value 
Unit Remarks 

Min Max 

Input frequency fCHS I2SCK - - 25 MHz  

Input clock cycle tCYLHS - - 40 - ns  

Input clock pulse width - - 
PWHS/tCYLHS 

PWLS/tCYLHS 
45 55 % 

When using 
external clock 

Input clock rising time and 
falling time 

tCFS 

tCRS 
- - - 5 ns 

When using 
external clock 

 

 

 

 
 

 

 

・I2SMCLK Output Characteristics 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol 
Pin 

Name 
Conditions 

Value 
Unit Remarks 

Min Max 

Input frequency fCHS I2SCK - - 12.288 MHz  

 

 

  

I2SMCLK
0.8×VCC 0.8×VCC

0.2×VCC 0.2×VCC

0.8×VCC

tCFS tCRS
PWHS PWLS

tCYLHS
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S6E2D3 Series 

*6: USB Full-speed connection is performed via twist pair cable shield with 90 Ω ± 15 % characteristic impedance (Differential 
Mode).  
USB standard defines that output impedance of USB driver must be in range from 28 Ω to 44 Ω. So, discrete series 
resistor (Rs) addition is defined in order to satisfy the above definition and keep balance. 
When using this USB I/O, use it with 25 Ω to 30 Ω (recommendation value 27 Ω) Series resistor Rs. 

 

 

 
 

Rs series resistor 25 Ω to 30 Ω 

Series resistor of 27 Ω (recommendation value) must be added. 

And, use "resistance with an uncertainty of 5% by E24 sequence". 

 

 

*7: They indicate rising time (tLR) and Falling time (tLF) of the Low-speed differential data signal. 
They are defined by the time between 10 % and 90 % of the output signal voltage. 

 

 

 
 

 

 

Note: 

− See Low-speed load (Compliance load) for conditions of external load.  

D+ 

90% 

tLR tLF 

90% 

10% 10% 
D- 

Mount it as external resistance. 

28Ω to 44Ω Equiv. Imped. 

28Ω to 44Ω Equiv. Imped. 

Rising time Falling time 
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S6E2D3 Series 

 Low-speed load (Upstream port load) - Reference 1 

 

 
 

 

 Low-speed load (Downstream port load) - Reference 2 

 

 
 

 

 Low-speed load (Compliance load)  

 

 
 

 
 

 

 

CL = 50pF to 150pF 

CL = 50pF to 150pF 

CL =  

200pF to 600pF 

CL =  

200pF to 600pF 

CL = 200pF to 450pF 

CL = 200pF to 450pF 
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12.10.2 Recovery Cause: Reset 
The time from reset release to the program operation start is shown. 

Recovery Count Time 
(VCC = 2.7V to 3.6V, VSS = 0V) 

Parameter Symbol 
Value 

Unit Remarks 
Typ Max* 

Sleep mode 

tRCNT 

155 266 μs  

High-speed CR Timer mode 
Main Timer mode 
PLL Timer mode 

155 266 μs  

Low-speed CR timer mode 315 567 μs  

Sub timer mode 315 567 μs  

RTC mode 
Stop mode 

315 567 μs  

Deep standby RTC mode 
Deep standby Stop mode 

336 667 μs 
without RAM 
retention 

336 667 μs 
with RAM 
retention 

*: The maximum value depends on the built-in CR accuracy. 

Example of Standby Recovery Operation (when in INITX Recovery) 

 

INITX

tRCNT

Internal RST

CPU
Operation

Start

RST Active Release
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Revision ECN 
Orig. of 

Change 

Submission 

Date 
Description of Change 

Deleted setting value “SPI=1” and “MS=0” at using chip select in 12.4.12 CSIO 

Timing, and Added “MS bit = 0” and “MS bit = 1” on the Figure (Page 113 to 120, 

Page 129 to 136). 

Deleted following Part Numbers from 13. Ordering Information (Page 172). 

 S6E2D35J0AGV20000, S6E2D35G0AGB30000 

Added following Part Numbers to 13. Ordering Information (Page 172). 

 S6E2D35J0AGV2000A, S6E2D35G0AGB3000A 

Updated figures in 14.Package Dimensions (Page 173 to 176). 

Added following Part Numbers to 15. Errata (Page 177). 

 S6E2D35J0AGV2000A 

Deleted Baud rate spec for High-Speed Synchronous Serial in “12.4.12 CSIO 

Timing”(Page 121-127) 

 

 

 


